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Committee Scope: This Committee shall have primary 
responsibility for documents on safeguarding general 
warehousing and commodities stored indoors or outdoors 
against fire. This committee does not cover storage specifically 
covered by other NFPA standards. 

This list represents the membership at the time the Committee was 
balloted on the text of  this edition. Since that time, changes in the 
membership may have occurred. A ke 3 to classifications is found at 
the front of this book. 

This portion of the Technical Committee Report of the 
Committee on General Storage is presented for adoption in 4 
parts. 

Part I of this Report on Comments was prepared by the Technical 
Committee on General Storage and documents its action on the 
comments received on its Report on Proposals on NFPA 230, 
Standard for Cleaning or the Fire Protection of Storage, which 
consists of a compilaUon and  redesignation of the nonsprinkler 
related portions of NFPA 231, NFPA 231C, NFPA 231 E, NFPA 231F 
and NFPA 46 as published in the Report on Proposals for the 1999 
Spring (May) Meeting. 

Part I of this Report on Comments has been submitted to letter 
ballot of the Technical Committee on General Storage which 
consists of 25 voting members. The results of the balloting, after 
circulation of any negative votes, can be found in the report. 

Part II of dais Report on Comments was prepared by the 
Technical Committee on General Storage and documents its 
action on the comments received on its Report on Proposals on 
NFPA 2~1-1998, Standard for General Storage as published in the 
Report on Proposals for the 1999 Spring (May) Meeting. 

Part II of dais Report on Comments has been submitted to letter 
ballot to the Technical Committee on General Storage which 
consists of 25 voting members. The results of the balloting, after 
circulation of any negative votes, can be found in the report. 

Part HI of this Report on Comments was prepared by the 
Technical Committee on General Storage and documents its 
action on the comments received on its Report on Proposals on 
NFPA 231E-1996, Recommended Practice for the Storage of Baled 
Cotton as published in the Report on Proposals for the 1999 Spring 
(May) Meeting. 

Part III of this Report on Comments has been submitted to letter 
ballot of the Technical Committee on General Storage which 
consists of 25 voting members. The results of the balloting, after 
circulation of any negative votes, can be found in the report° 

Part IV of dais Report on Comments was prepared by the 
Technical Committee on General Storage and documents its 
action on the comments received on its Report on Proposals on 
NFPA NFPA 231F-1996, Standard for the Storage of Roll Paper as 
published in the Report on Proposals for the 1999 Spring (May) 
Meeting. 

Part IV of dais Report on Comments has been submitted to letter 
ballot of the Technical Committee on General Storage which 
consists of 25 voting members. The results of the balloting, after 
circulation of any negadve votes, can be found in the report. 
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PART I 

(Log #CC1) 
230- 1 - (Entire Documen t ) :  Accept  
SUBMITTER: Technica l  Commi t t ee  on General  Storage 
COMMENT ON PROPOSAL NO: 230-1 

I RECOMMENDATION: Revise Report  on Proposals for NFPA 230 
as shown in the  draf t  tha t  can be f o u n d  at d~e end  of this report.  

Changes  are indicated in legislative text. 
S U B S T A N T I A T I O N :  T h e  majority of  changes  indicated are 
editorial in na tu re  and  serve to better  a ccommoda t e  the  
r e a r r a n g e m e n t  of  the  informat ion  of the  draft  on NFPA 230 as 
p resen ted  in the  Repor t  on Proposals (ROP).  This c o m m e n t  
creates a new scope section tha t  consolidates the  scopes of NFPA 
46 and  die  NFPA 231 series of s torage documents .  The  c o m m e n t  
also creates a new Chapter  3 that  address  general  requ i rements  for 
s torage appl icat ions a n d  consolidates in format ion  tha t  was 
previously dupl icated in Chapters  3, 4, 5 and  7 ,as indicated in the  
Report  on Proposals. Other  changes  provide bet ter  correlat ion 
with the  1999 edi t ion of NFPA 13 and  make the  requ i rements  
consistent  with the  1998 editions of  NFPA 231, S tandard  for 
General  Storage, NFPA 231G, S tandard  for Rack Storage of 
Materials, a n d  NFPA 231 D, S tandard  for Storage of  Rubber  Tires. 
This  draft  d o c u m e n t  also incorporates  the  accepted changes  from 
the  Public and  Commi t t ee  C o m m e n t s  which make  up the  Report  
on Comment s .  Appropr ia te  c o m m e n t  n u m b e r s  ,are re ferenced in 
die draft. 

The  source  material  f rom the  cu r r en t  edit ions of NFPA 46, NFPA 
231, NFPA 231C, NFPA '~31D, NFPA 231E a n d  NFPA 231F are 
indica ted  in pm'enthes is  following sect ion n u m b e r  in this 
commen t .  

Technical  changes  that  are inc luded  in dais c o m m e n t  are as 
follows: 

1. Section 1-1.2(a) wn.~ revised to only apply to those  facilities tha t  
are  protec ted  witi~ spr inkler  systems witil the  except ions  noted.  
This  is an  existing i ' equi rement  tha t  was carried over f rom the  
previous NFPA 231 series of  storage documen t s .  No new 
requ i rements  where de~eloped to address  non-spr inklered  storage 
facilities. 

2. Section 1-1.2(e) was revised to carry over an  existing 
r e q u i r e m e n t  f rom NFPA 231C. 

3. Section 4-2.3 was dele ted  ,as r equ i rements  per ta in ing  to vents 
and  dr:fit curtains ,are be ing  consol idated into Section 3-1.3. This  
change  also reflects test da ta  ,arid removes the  previous conflict 
between NFPA 231 and  NFPA 231C. 

4. Sectiotis 4-3.3.3 and  44 .2  where  deleted as this informat ion 
will be addressed  by NFPA 13. 

5. Section 5-3.2 was revised to reflect changes  made  for the  1998 
edi t ion of  NFPA 231[). 
COMMITTEE ACTION:  Accept.  
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE ON C O M M I T T E E  ACTION: 

AFF1RMATWE: 23 
NEGATIVE: 1 
NOT RETURNED: 1 0 ' R o u r k e  

EXPLANATION OF NEGATIVE: 
MALANGA: Al though  changes  have been "editorial" in nature,  

the  hulk of this d o c u m e n t  has  been  extracted to NFPA 13. NFPA 
230/231 need  to be rewritten f rom scratch ,as a s tand a lone 
d o c m n e n t  ra ther  than  an assemblege  o f  remnants .  
COMMENT ON AFFIRMATIVE: 

HOOVER: 1 have marked  the  ballot affirmative with c o m m e n t  
for C o m m e n t  230-I (Log #CCI)  as it pertains to the  entire 
documen t ;  I have several minor  errors and  one  major  error  to 
"flag". 1 will use the  page n u m b e r s  shown in the  ballot: 

Page 3: Definit ion of "banded  tires" - the  word "scrapped" shou ld  
be "strapped". 

Page 4: Definit ion of "column (paper)"  - it would appear  flint the  
word "of '  shou ld  be inser ted between "rolls" and  "paper" at the  
end  of the  sentence.  

Page 5: Where  is the  defini t ion of  "encapsulated"? In NFPA 231D 
encapsula ted  was def ined  so that  the  Appendix  could flag "stretch- 
wrapping" as being different,  Maybe we shou ld  def ine  "stretch- 
wrapping" since tires are often s tored dais way to m,-dntain stability 
of  the  vertical pile. ~vVhat the  231D append ix  said was: "Stretch- 
wrapping  a r o u n d  the  sides only s h o u l d  not  no t  be cons idered  to be 
encapsulated."  

Page 6: Definit ion of "miscel laneous tire storage" has the  wrong 
reference.  It should  be "5-4.3", no t  "3-3". 

Page 26: Figure 6-2(g) is in error: The  labels shou ld  be removed  
from the tires. And, ano t he r  bracket for the  fork lift vc;Ls to he 

added.  In any case see the  1998 edi t ion of  231D, Figure 1-3(g) for 
the  correct  illustration. 

Page 28: Paragraphs  5-4.3, 5-4.3.1, and  5-4.3.2 ,are crossed ou t  
because they contain  the  1994 verbiage. Tha t  is correct, however, 
they  shou ld  be followed by an insert  conta in ing  d~e 1998 verbiage, 
as follows: 

"5-4.3 Miscel laneous Storage" 
"5-4.3.1 On- t read  storage piles, regardless of  storage method ,  

shall no t  exceed 25 ft (7.6 m) in the  direct ion of  the  wheel holes. 
"5-4.3.2 Acceptable s torage a r r angemen t s  shall include the  

following: 
(a) On-floor, on-side s torage up to 12 ft (3.7 m) h igh 
(b) On-floor, on-tread s torage up  to 5 ft  (1.5 m) h igh 
(c) Double-row or multi-row f ixed or portable rack storage on- 

side, or  on-tread,  up  to 5 ft  (1.5 m) h igh  
(d) Single-row fixed or portable  rack s torage on-side, or  on- 

tread, up  to 12 ft (3.7 m) high. 
(e) Laced tires in racks up  to 5 ft  (1.5 m) high" 

JOHNSON:  Paragraph  A-1-4.2 covers many  difficult subjects. 
Suggest  tha t  Paragraphs  after first be r e n u m b e r d  4.3, 4.4, 4.5, 4.6 
and  4.7. 

SCHUMANN: Make the  following editorial changes  in the  
preprint :  

Section 1-1.1, page 1, add  a c o m m a  ,after scrap tires. Section 1-4.1, 
page 3, Banded  Tires. A storage m e t h o d  in which a n u m b e r  or 
tires are zcrv.ppc~ s t rapped  together .  Section 1-4.1, page 6, Laced 
Storage (el iminate the  *) Tires s tored where the  sides of  the  tires 
overlap, creat ing a woven or laced appearance  [See Figure ~ " ~ r-~ 
6-4 . (~  1. Section 1-4.1, page 6, The  "*" is no t  n e e d e d  after 
Miscel laneous Storage. Section 1-4.1, p a g e  6, add  ,an "*" to 
Miscellaneous Tire  Storage. Section 1-4.1, page 6, the  "*" is no t  
needed  ,after On-side Storage. Section 1-4.1, page  7, the  "*" is no t  
n e e d e d  after On-Tread  Storage. Section 1-4.1, page 7, the  "*" is 
no t  n e e d e d  after Pyramid Storage. Section 1-4.1, page 8, the  "*" is 
no t  n e e d e d  after Rubber  Tires. Section 1-4.1, page 8, the  "*" is no t  
n e e d e d  after Storage Aids. Section 3-3.1, page 13, the  "*" is no t  
needed  ,after 3-3.1. Section 3-3.4.2, page 15, add  an  "*" after %3.4.2. 
Section 3-3.5.2, page 16, dae "*" is no t  n e e d e d  after 3-3.5.2. Section 
3-4.1, page 16, change the  "*" to a "dagger". Section 3-4.1.1, page 
17, the  "dagger" is no t  n e e d e d  after 3-4.1.1. Section %4.6, page 17, 
the  "*" is no t  needed  after 3-4.6. Section 3-4.6.2, page 18, add an 
"*" ,'after 3-4.6.2. Section 6-5.1, page 30, Fire Emergency  
Organizat ion.  (.~sc, s See Append ix  F.). Section A-l-4.1, pages 38 
and  39, r e n u m b e r  dae tl~ree A-l-4.1 defini t ions to A-1-4.2 an d  put  in 
proper  numer ica l  order. A-1-4.2, pages 39, 40, and  41, r e n u m b e r  
the  six A-1-4.2 defini t ions to A-l-4.1 a n d  pu t  in p roper  numerical  
order. A-1-4.2, page 40, A ! d.2 A-l-4.1 Baled Cotton See Table-A- 
1 4.2 A-I-4.1,. Table A-1-4.2, page 41, r e n u m b e r  to Table A-l-4.1. 
A-1-4.2, page 41, A ! ~.2 A-l-4.1 Wrapped  Paper Storage. Roll that  
are.., in Figure A 1 1.7 A-I-4.1, Figure A-1-4.2, page 42, r e n u m b e r  
to Figure 1-4.1. A-%4.6.4, page 46, r e n u m b e r  to A-3-4.6.2. A-3- 
3.4.2, page 46, relocate to proper  numerical  order.  G3-1.3, page 
70 this pa ragraph  shou ld  go to NFPA 13. It only contuses  what this 
commit tee  h ~  said and  the re  is no "dagger" in 3-1.3 a n d  C-3-4.1.1, 
page 70, r e n u m b e r  to G-3-4.1. 

(Log #1) 
230- 2 -  (%2.2): Accept  in Part 
SUBMITTER: Donald  W. Belles, Koffel /Lssoc., I nc . /Amer i can  
Architectural  Mfr Assn. 
COMMENT ON PROPOSAL NO: 230-I 
RECOMMENDATION: Revise NFPA 230 Report  on Proposals as 
follows: 

3-2.2 Emergency  Smoke and  Heat  Venting.  Protection out l ined 
in this s tandard  shall apply to buildings with or wi thout  roof  vents 
,and draft  curtains. 

,.\~,~?:~'~'~C?~.~?C'Z,~'~'i, L~:i'~7,7..i~.\~,,7;,~.,L ",~.;~;:,~, ,~L~7;Z "~ 

S U B S T A N T I A T I O N :  If a Ioc;d bui lding or fire code manda tes  
that  vents be au tomat ic  in operat ion,  the  local authori ty is 
responsible for j u d g i n g  whe the r  or not  an  alternative a r r a n g e m e n t  
results in equivalent  per formance .  It is inappropr ia te  for an  NFPA 
d o c u m e n t  to state how dae local author i ty  mus t  rule when  deal ing 
with "equivalency" matters  related to the  bui ld ing or fire code. 
Additionally, the  r e q u i r e m e n t  for antomat ic  operat ion of  vents is 
somet imes  l inked to exit access travel in tbe US model  bui ld ing 
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codes. Specifying manua l  opera t ion  or  the  use o f  high t empera tu re  
rated fusible links may cause the vent  o p e n i n g  to be de l ayed to  the 
point  where the vent  does not  serve the purpose  in t ended  by the 
bui lding code. 

Further ,  the recently conc luded  NFPA Research Foundat ion  
sprinkler~vent~draft curtain project revealed that  the open ing  of  a 
vent  does not  affect the  ability o f  a spr inkler  system to control  a 
fire. In fact, the research revealed that  vents had  no significant 
effect on sprinkler  activation times, the n u m b e r  o f  activated 
sprinklers,  or  the  quanti ty o f  combust ib les  c o n s u m e d  except  in the 
case where the  fire was directly u n d e r  a roof  vent. In the rare 
instance where a fire starts directly below a vent, the  research 
revealed that, a l though the sprinkler  response  was affected, the 
sprinkler  system was able to effectively control  the fire. Therefore ,  
there  is no reason to mainta in  the  except ion.  

Finally, the  prohibi t ion of  drop-out  vents is discr iminatory and  
restrains trade without  cause. The re  is no  reason to prohibi t  drop- 
ou t  vents. An "equivalent activation t empera tu re  and  response  t ime 
index" can be developed for drop-out  vents so that  it is possible to 
est imate when a drop-out  vent  will open.  NFPA 230 should  use 
pe r fo rmance  language.  T he  Commi t t ee  should  c o m m u n i c a t e  their  
in tent  within NFPA 230, and  allow the user  to apply the 
eng inee r ing  tools in NFPA 204 to achieve the objective. 
COMMITTEE ACTION:  Accept  in Part. 
1. Delete the phrase  "Drop out  vents shall no t  be permit ted."  as 
indicated by the submit ter .  

2. Do not  delete the first sen tence  of the except ion.  
COMMITTEE STATEMENT: T he  Technical  Commi t t ee  believes 
that  the test data p resen ted  is no t  per t inen t  to the  first sen tence  o f  
the  exception.  Test  data exists which shows that  hea t  vents can 
have an impact  on spr inkler  system per fo rmance .  

Also see C o m m e n t  230-3 (Log #CC2). 
NUMBER OF COMMITTEE MEMBERS ELIGIBLE T O  VOTE: 25 
VOTE ON COMMITTEE ACTION:  

AFFIRMATIVE: 23 
NEGATIVE: 1 
N O T  RETURNED: 1 0 ' R o u r k e  

EXPLANATION OF  NEGATIVE: 
LEAVITT: In my opinion it is clear that  au tomat ic  smoke  and  

heat  vents and  draft  curtains have no  place in a fully sprinklerized 
storage facility. This  was debated  extensively by the  commi t tee  with 
evidence presen ted  on  both sides of  the  debate.  I am voting 
negatively because I feel that  the  d o c u m e n t  shou ld  prohibi t  the  
installation o f  these items. 

(Log #CC2) 
230- 3 - (3-2.2 and  A-3-2.2): Accept  
SUBMITTER: Technical  Commi t t ee  on  General  Storage 
C O M M E N T  O N  PROPOSAL NO: 230-1 
R E C O M M E N D A T I O N :  R e n u m b e r  Section 3-2.2 and  A-3.2.2 o f  
the  prepr in t  as 3-1.3 and  A-3.1.3 accordingly, and  revise to read as 
follows: 

"3-1.3" Protect ion out l ined in this s tandard  shall apply to 
bui ldings with or without  roof  vents and  draft  curtains.  

Exception: Where  local codes require hea t  and  smoke  vents in 
bui ldings protec ted  by Early Suppress ion  Fast Response  (ESFR) 
sprinklers,  the  vents shall be manual ly  opera ted  or  have an 
opera t ing  m e c h a n i s m  with a s tandard  response  fusible e l emen t  

11~ l lA l  ( " \  rated no less than  2 ~ ,  , . . . .  , 360 F (182 C). Dr~p e.ut vent:  
shall a~,t bc pe..'-m.ittefi. 

U . ~ t . . ;  . . . .  A A-3-1.3 c~^~ . . . . . . . . .  , :~ : _ p  . . . . . . . . . . . . . .  ~ c:. .~ - ' s  ...... s 

1. . . . . . . . .  : . . . . . . . . . .  : . . . . . .  : ~ ^ a  !n P h  . . . . .  ~ . . . . .  ~ C ; ' C J C p C ~  

i~ e~cnt ia l  to ~moke rcmc.;'a] after cantra.! o f  the  fire i~ achic; 'cg.  

Since most  o f  the fire tests were conduc ted  without  hea t  and  
smoke  vcn~ing and  draft  curtains,  protect ion soecified in NFPA 13 
w~# developed without  thei r  use. 

Smoke removal is imoor tan t  to manua l  fire fi~htin¢ and  overhaul.  
Vents  t h rough  eaveline windows, doors ,  moni tors .  ~ravitv or  
mechanica l  exhaus t  svstems facilitates smoke removal  after control  
o f  the  fire is achieved~ 

R¢#0lts o f  tests organized bv the  National Fire Protect ion 
Research Founda t ion  and  the  Retail Commi t t ee  on Groun  A 
plastics to study the interact ion of  sorinklers,  vents and  draft  
cur ta ins  indicate that  the  imnact  o f  automat ic  vents on  sor inkler  

pe r fo rmance  is neutral  and  that  draft  curtains are potentially 
negative. Test  resuhs  show that  the  p lacement  o f  sprinklers Bad the 
thermal  sensitivity of  snrinklers and  vents should  be considered.  
Care should  be exercised in the p lacement  o f  draft  curtains.  
Where  required to be installed, draft  curtains should  be al igned 
where  possible with aisles or  o the r  clear spaces in s torage areas. 
Draft curtains,  where nosi t ioned over  storage could adversely affect 
spr inkler  operat ions ,  The  n u m b e r  o f  opera t ing  sprinklers 
increased and  led to a fire that  c o n s u m e d  more  commodi ty  
compared  to o the r  f;es~s with fires ignited away from the draft 
cur ta ins .  

T h e  following references are to be added  to Append ix  H: 
J.M.A. Troup,  Large-Scale Fire Test~5 o f  Rack SI;0red Group  A 

Plastics in Retail Opera t ion  Scenarios Protected by Extra Large 
Orifice (ELO~ Sprinklers.  Technica l  Repor t  FMR(~ I.l. 0XIR0.RR, 
Factory Mutual  Research Corporat ion.  Norwood,  Massachpsetts .  
November  1994. Preuared  for Groun  A Plastics Commit tee .  
Lansdale.  Pennsylvania.  

David T. Sheppard .  Internat ional  Fire Spri0kler,  Smoke i~nd Heal; 
Vent. Draft Curtain.  Fire Test  Project. Hep t ane  Burner  Tests and  
Commodi ty  Tests  Technical  Renort .  National Fire Protection 
Research Foundat ion .  Ouincv. Massachuset ts  02269. 1998. 

David T. Shennard  and  Danile R. Ste~Dan. Internat ional  Fire 
SDrinkler. Smoke and  Heat  Vent• Draft  Curtain.  Fire Test  Pr0jeq ,  
Sconing  Tests  Technical  Report .  National Fire Protection Research 
Foundat ion .  Ouincv. Massachuset ts  02269. 1997. 

Kevin B. McC, rattan.  An thony  Hamins .  and  David Strouo. 
Internat ional  Fire Sprinkler.  Smoke and  Heat  Vent. Draft  Curtain.  
Fire Tes t  Project. Large Scale Exoer iments  and  Model 
Deve looment .  Technica l  Report .  National  Fire Protection Re'search 
Founda t ion .  Ouincv. Massachuset ts  02269. 1998, 
SUBSTANTIATION:  The  t empera tu re  rating o f  the opera t ing  
m e c h a n i s m  for automat ic  vents was c h a n g e d  to correlate with the  
cu r r en t  r eqn i r emen t  of  NFPA 231, Standard for General  Storage. 
The  286 F t empera tu re  was cons idered  to be a misprint .  Drop out  
vents will no t  be prohibi ted as the  commi t tee  is no t  aware of any 
data  that  justifies such a restriction. The  append ix  material  was 
revised to reflect cu r ren t  test results. 
COMMITTEE ACTION: Accept .  
NUMBER OF COMMITTEE MEMBERS ELIGIBLE T O  VOTE: 25 
VOTE ON COMMITTEE ACTION:  

AFFIRMATIVE: 23 
NEGATIVE: 1 
NOT RETURNED: 1 0 ' R o u r k e  

EXPLANATION OF  NEGATIVE: 
LEAVITT: The  informat ion  in the append ix  (A-3-1.3) is e n o u g h  

to justify the prohibi t ion o f  draft  curtains and  automat ic  smoke in 
heat  vents. I am voting negatively because I feel the d o c u m e n t  
should  prohibi t  the  installation of  these items. 
C O M M E N T  O N  AFFIRMATIVE: 

SCHUMANN: Revise the first sen tence  o f  the  third paragraph of  
A-3-2.2, which now appears  as A-3-1.3 as follows: 

Results o f  tests organized by the  National Fire Protection 
Research Founda t ion  and  the  Retail Commi t t e e  on Gro u p  A 
Plastics to study the  interact ion o f  sprinklers,  vents and  draft  
cur ta ins  indicate that  the  impact  o f  on spr inkler  pe r fo rmance  is 
neutral  when  automat ic  sorinkler  discharge is adeuua te  for the 
occupancy  hazard and  the  draft  curtains are potentially negative. 

T h e  r ema inde r  o f  A-3-1.3 is u n c h a n g e d ,  

(Log #CC3) 
230- 4 -  (3-3): Accept  
SUBMITrER:  Technica l  Commi t t ee  on  Genera l  Storage 
C O M M E N T  O N  PROPOSAL NO: 230-1 
R E C O M M E N D A T I O N :  1. R e n u m b e r  Section 3-3 o f  the prepr in t  
as 3-2.5, and  revise m read as follows: 

3-2.5 (231-4-5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  u . . . . . . . . .  J 
h m ~ t ~  ,~ua . . . . . . . . . . . . . . . . . . . . . . . .  n~ ~vm . . . . . . . . . .  ,~ . . . . . . . . . .  be- 

= e g r e g a t c ~  f r c . m  e t h e r  ~tc, r c ~  c c . m ~ : : ~ t i E ! ¢  , ' r ,a :e . r ia ! .  S t o r a g e  o f  

f l ammable  o r  combust ib le  l iuuids shall be kent  in f lammable  
liquid storage cabinets,  in cut-off rooms  or  in de tached  buildings.  
Protect ion shall be in accordance  with NFPA 30. F lammable  and  
Combust ib le  Linuids Code. Chan te r  4." 

2. Delete Section A-3-3 in its entirety. 
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SUBSTANTIATION: This action eliminates the previous 
ambiguous requ i rement  regarding the amount  of  f lammable and 
combustible liquids that  could be stored in a ~eneral purpose  
warehouse and provides more  specific p ro tecuon  requirements .  
COMMITTEE ACTION: Accept. 
NUMBEROF COMMITrEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE ON COMMITTEE ACTION: 

AFFIRMATIVE: 24 
NOT RETURNED: 1 0 ' R o u r k e  

COMMENT ON AFFIRMATIVE: 
COMBS: I have voted affirmative but  feel some provision should 

be made in the  form of  an exception to allow Class I1[ B fiquids in 
plastic containers in cardboard boxes with special protect ion as 
outl ined in NFPA 30 Table 4-8.2(e) 1996 Edition. 

(Log #CCA) 
230- 5 - (3-4.6.2): Accept  
SUBMITTER: Technical Commit tee on General  Storage 
COMMENT ON PROPOSAL NO: 230-1 
RECOMMENDATION: Renumber  Section 3-4.6.2 of  the prepr in t  
as 3-3.4.2 and revise to read as follows: 

"3-3.4.2* Due to the uniqueness  and  hazards associated with 
fighting storage fires, the following training items shall be 
considered for facility emergency personnel .  (also see appendix  F 
and G) 

a) unders tanding  the severe collapse potential  dur ing fire 
fighting and mop-up operat ions due  to sprinkler  water absorption, 
use of  hose streams, and undermin ing  of  piles by fire causing a 
likelihood of  material or piles falling and  the occurrence of injury 
or worse. Roll tissue paper  storage is especially susceptible to 
collapse; 

b) unders tanding the operation of  sprinkler systems and water 
supply equipment ;  

c) knowing the location of  the controll ing sprinkler valves so 
that the proper  sprinkler system may be turned  on or off as 
necessary; 

d) unders tanding the  proper  operat ion of  emergency smoke and 
heat  vent systems where they have been  provided; 

e) using material-handling equipment  while sprinklers are 
operating to affect effect final extinguishment;  

f) summoning  outside aid immediately in an emergency; 
g) maintaining security of  the premises; and 
h) unders tanding  the operation of  foam systems, knowing the 

appropriate  evacuation procedures,  and being able to apply proper  
safety precautions during all foam operations.  
SUBSTANTIATION: This action updates the training 
requirements  and  terminology needed  for those facility personnel  
responsible for responding to and fighting fires in storage facilities. 
COMMITTEE ACTION: Accept.  
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE ON COMMITTEE ACTION: 

AFFIRMATIVE: 24 
NOT RETURNED: 1 O'Rourke 

(Log #$) 
230- 6 - (4-2.3): Accept  in Principle 
SUBMITTER: Donald W. Belles, Koffel Assoc., Inc . /Amer ican  
Architectural Mfr Assn. 
COMMENT ON PROPOSAL NO: 2~3~1 
RECOMMENDATION: Revise NFPA 230 Report  on Proposals as 
follows: 

. . . . .  b . . . . .  

SUBSTANTIATION: Sprinkler design criteria is being removed 
f rom this document .  The sentence  being dele ted addresses 
sprinkler design, and  should also be deleted.  
COMMITTEE ACTION: Accept  in Principle. 

] Accept  the submitter 's  r ecommenda t ion  as indicated. 
COMMITTEE STATEMENT: While the  Technical Commit tee 
agrees with the submitter 's  recommendat ion ,  the Technical 
Commit tee also notes that  the protect ion criteria specified in NFPA 
230 is based on the storage rack facility being protected with a 
sprinkler system. See Section in 1-1.2 of Comment  230-1 (Log 
#CC1). The Techncial Committee fur ther  notes that  requirements  

for vents and draft curtains in storage facilities are being 
consolidated in Section 3-1.3. See C o m m e n t  2~0-3 (Log #CC2). 
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE ON COMMITTEE ACTION: 

AFFIRMATIVE: 24 
NOT RETURNED: 1 0 ' R o u r k e  

(Log #2) 
230- 7 - (A-3-2.2): Reject 
SUBMrFrER= Donald W. Belles, Koffel Assoc., Inc . /Amer ican  
Architectural MAr Assn. 
COMMENT ON PROPOSAL NO: 230-I 
RECOMMENDATION: Revise NFPA 230 Report  on Proposals as 
follows: 

A-3-2.2 Smoke removal is impor tant  to manual fire f ighting and 
overhaul. ~,.-=ee .~..~0~ fire .co . . . . . .  c ~ n ~  . . . . .  ;-. . . . . . . . . . . . . . . . .  

".'; . . . . . . . .  c u . . . . . . . . . . . . . . . .  ~ , . . .~ : . cvc  . . . . . .  ng Ventm~ through 
eavefine windows, doors,  monitors,  gravity vents, or mechanical  
exhaust  systems is essential to smoke removal after control o f  the  
fire is achieved. (See NFPA 204, Guide for Smoke and  Heat 
Venting.) 

NFPA ~O4. Guide for  Smoke and  Heat  Venting. contains 
engineer ing equations (hand calculations~ or references models  to 
provide the necessary tools to develon vent designs based unon  
selected per formance  ohiectives. Provisions within NFPA 2-04 allow 
the estimation of  vent flows, laver dentbs,  unner  laver temneratures  
and the  time of  vent activationl - - 
SUBSTANTIATION: Sprinkler design criteria is being removed 
from this document .  The  sentence  being de le ted  addresses 
sprinkler design, and should also be deleted.  

NFPA 204, Guide for Smoke and  Heat  Venting, has been 
completely rewritten as an engineer ing design guide. The 
reference to the current  edition, and  a summary of  its capabilities 
may he helpful to the user. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: Much of  NFPA 230 applies only to 
sprinklered buildings. NFPA 204, Guide for  Smoke and Heat 
Venting, is already referenced and  this is adequate.  
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE ON COMMITTEE ACTION: 

AFFIRMATIVE: 24 
NOT RETURNED: 1 0 ' R o u r k e  

(Log #4) 
230- 8 - (A-5-2.1): Reject 
SUBMIlq 'ER:  Donald W. Belles, Koffel Assoc., Inc . /Amer ican  
Architectural Mfr Assn. 

COMMENT ON PROPOSAL NO: 230-1 
RECOMMENDATION: Revise NFPA 230 Report  on Proposals as 
follows: 

A-5-2.1 Smoke removal is important  to manual fire fighting and 
overbanl, e: . . . . . .  • ~ .^  .^~, . . . . . . . . . .  a . . ~ . ~  ...',1 . . . .  , .~^1.^ ~nn 
i. . . . . . . . .  : . . . . . . . . .  ;^~ :pec~ea-- :.a Chapter  n ;;~__z" . . . . . .  w -  
. . . . . .  • . . . . . .  ~ ,  t "  . . . . . . . . . .  

.._-,i . . . . . .  i . . . . . . .  t . . . .  I. . . . . .  :_g u . . . . . . . . .  - '=n~ng Venting through 
eaveline windows, doors,  monitors,  gravity vents, or mechanical  
exhaust  systems is essential to smoke removal after control of  the 
fire is achieved. (See lXTFPA 204. Guide for Smoke arid Heat 
Venting_.) 

NFPA 204. Guide for Smoke and  Heat  Venting. contains 
en~ineerin~ enuations (hand calculafions~ or references models to 
nrovide t h e  ne-cessarv tools to develoo vent designs based unon  
selected oer formance  objectives. Provisions within NFPA 2-04 allow 
the estimation of  vent flows, laver depths,  uoner  laver temneratures  
and the time of  vent a~tivation. 
SUBSTANTIATION: Sprinkler design criteria is being removed 
from this document .  The  sentence being dele ted  addresses 
sprinkler design, and  should also be deleted.  

NFPA 204, Guide for Smoke and  Heat Venting, has been 
completely rewritten as an engineer ing design guide. The 
reference to the current  edition, and a summary of  its capabilities 
may be belpful to the user. 
COMMITrEE ACTION: Reject. 
COMMIT]FEE STATEMENT: See Commit tee  Statement  on 
C ommen t  230-7 (Log #2). 
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE ON COMMITTEE ACTION: 

AFFIRMATIVE: 24 
NOT RETURNED: 1 0 ' R o u r k e  
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(Log #5) 
230- 9 - (A-7-5.2): Reject 
SUBMITTER= Donald  W. Belles, Koffel Assoc., I n c . / A m e r i c a n  
Archi tectural  Mfr Assn. 
COMMENT ON PROPOSAL NO: 230-1 
RECOMMENDATION: Revise NFPA 230 Repor t  on Proposals  as 
follows: 

A-7-5.2 Smoke removal is impor tan t  to manua l  fire f ight ing and  
overhaul.  S~:cc :~.*.=t fire tc~= ;;'ere c~'.=d::ctcd ; ; ~ . ~ u t  =mokc ^~d 
. . . . . . . . . . . . .  ' . . . . . . . . . .  " . . . . . . . . .  ~, r . . . . . . . . .  : ~  :peel.fled !n C!'.:pter 7 -;'e~ de; 'e!cped 
:;'it!~out ""~ . . . . . . . . . . .  u~c *f  ;no!; . . . . .  :~-e, . . . . . . . . . .  ta . . . . . . . . .  , vcat ing Venting_ t h rough  
eaveline windows, doors,  moni tors ,  gravity vents, or mechanica l  
exhaus t  systems is essential to smoke  removal after control  o f  the  
fire is achieved. (See NFPA 204. Guide  for Smoke and  Heat  
Venting.)  

NFPA 204. Guide for Smoke and  Heat  Venfiog. contains  
eng inee r ing  e~auations ( h a n d  calculations~ or re fe rences  mode l s  to 
orovide the  necessarv tools to develon vent  designs  based up0rl 
selected pe r fo rmance  obiectives. Provisions within NFPA 204 allow 
the est imation o f  vent  flows, layer depths ,  uppe r  laver t empera tu res  
and  th¢ t ime of veDt activation. 
SUBSTANTIATION:  Sprinkler  des ign  criteria is being removed 
f rom dais documen t .  The  sen tence  be ing  deleted addresses  
spr inkler  design,  a n d  shou ld  also he deleted.  

NFPA 204, Guide for Smoke and  Heat  Venting,  has  been 
completely rewritten as an  eng inee r ing  des ign  guide.  The  
reference  to the  cu r ren t  edition, and  a s u m m a r y  of its capabilities 
may be belpful to the  user. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: See Commi t t ee  S ta tement  on 
C o m m e n t  230-7 (Log #2). 
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE ON COMMITTEE ACTION: 

AFFIRMATIVE: 24 
NOT RETURNED: 1 0 ' R o u r k e  

(Log #6) 
230- 10 - (C-4-2.3): Accept  in Part  
SUBMITTER: Donald  W. Belles, Koffel Assoc., I nc . /Amer i can  
Architectural  Mfr Assn. 
COMMENT ON PROPOSAL NO: 230-1 
RECOMMENDATION: Revise NFPA 230 Repor t  on Proposals as 
follows: 

C-4-9 3 m . . . . . . . . . . . . .  a . . . . .  .4 . . . . . . . .  c .~.:. ..~'~1. . . . . .  

T!:e:e te=~ opened  87.~ pe rcen t  ~nd 91 percen t  more  ~Fr:..~.!'.!er= 

-'en#~ ~r ~.'-Mt cu.'-'~"~= "n d~e ~u!!~L~g. 12u~ng .~...~p up *~era~dons, 

SUBSTA~I"IATION: Sprinkler des ign criteria bas been  removed 
f rom this documen t .  The  sen tences  be ing  dele ted  address  
~P, orinkler des ign a n d  shou ld  also be deleted.  

MMITTEE ACTION: Accept  in Part. 
Only delete the  last sen tence  which reads: 

"Dur ing  mop-up  operat ions,  venti lat ing systems, where  installed, 
sbould  be capable of  manua l  exhaus t  operat ions.  

Maintain the  r ema inde r  of  the  section. 
COMMITTEE STATEMENT: The  Technica l  Commi t t ee  believes 
that  the  section contains  useful in format ion  for the  user  and  
shou ld  be retained.  Additionally, m u c h  of  NFPA 230 applies  to 
spr inklered  bui ldings  only. Also see Section C-3-1.3 of  C o m m e n t  
230-1 (Log CC#1) and  C o m m e n t  230-3 (Log CC#2). 
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE ON COMMITTEE ACTION: 

AFFIRMATIVE: 24 
N O T  RETURNED: 1 0 ' R o u r k e  
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The following draft of  NFPA 250, Standard Ptm:edm~fer ~ g  or 
~ S=d r = ~  =.a ~ W ' = ~ . ~  l ~ ,  
hl¢orporates the Committee ~ on the Public imd Committee 

. Comments which make up the Report on Comments and which 
appear on  the preceding pages. T h e d r a f t  is presented only as an 
aid to the reviewer. 

NFPA 230 

Standard for the Fire Protection of  Storage 

1999 Edition 
NOTICE: An asterisk (*) following the number  or letter 
designating a paragraph indicates explanatory material on that 
paragraph in Appendix A. 

A dagger ( t )  following the number  or letter designating a 

~ ragraph indicates that explanatory material on the paragraph 
found in Appendix C. 

Information on referenced publications can be found in Cha 
12 and Appendix D. 

Chapter 1 Introduction 
1-1 Scope. (231-1-1, 231C-1-1, 2311)-1-1) 
1-1.1 This standard shall apply to the indoor and outdoor stol 
of materials representing the broad range of combustibles, 
including plastics, forest products, rubber  tires, scrap tires bale 
cotton and roll paper. Storage configurations include palletize, 
solid-piled, in bin boxes, on shelves, or on racks. 
1-1.2 (231-1-1.3, 231C-1-1.1, 231C-1-1.2, 231C-1-1.3, 231F-1-1.3) 
This standard shall not apply to the following: 

(a) Un~prinklered Bnild.ings 
Exc~¢iOn No. #1: Bnildin£~ containing baled ~ cotton storage.. 
Excep¢ion No. #2: Rack storage, arrangements protected with h~h 
expa~#imz foam systems in accordance with 5-4.1 and 5,4.2 

~O'£b_L Storage of commodities that, with their packaging,' 
storage aids, would be classified as noncombustible. 

xq~ c.(_~ Unpackaged bulk materials such as grain, coal, or 
similar commodities. 

1-2 (231-1-4, 231F-14) Purpose. The p u ~ o t "  this standard is to 
p rovlde . . . .  a reasonable deg t e e  of  protectionon ~ j . u p o n  sound . . 
enganeering pnnoples ,  test, data, and field ~ p e r i e n c e :  Nothing m 
this standard is intended to restrict new technologies or alternate 
arrangements, provided that the level of protection prescribed by 
the standard is not lowered. 
1-3 (231F-1-3) Retroactivity Clause. The provisions of this 
document  shall be considered necessary to provide a reasonable 
l e v i  of protection from loss of life and property from fire. They 
reflect situations and the state of the art at the time the standard was 
issued. 

Unless otherwise noted, it is not intended that the provisions of 
this document  be applied to facilities, equipment, structures, or 
installations that were existing or approved for construction or 
installation prior to the effective date of this document. 
Exception: In dw~ cases where it is" de.termi:~d by the autlwrity having 
jnlisdiction that tlw, existing situation involves a distinct hazard to life or 
property, this" standard shall apply. 
1.4 Definitions. 
1-4.1 (231-1-3, 231C21-3, 231D-1-2, 231F_,-1-3, 231F-1-4, 46-2.1) 
C~: : - ' 2  Storage Definitions. Unless expressly stated elsewhere, for 
the purpose o f  this standard, the terms in this section shall be 
defined as follows: 

Aisle Width,(231C-l-$) The horizontal dimension between the 
face of the loads in racks under  consideration. [See I'~igure !,.4._A 
~(.. ,.] 

Plan view 
F'tgure-t~ 1-~1 (a) Illustration of  aisle width. 

AileTway.(46-2.1 ) An accessible clear space between storage 

~ ~ Aisle ~1 width 

End view 

Y 

both. 
B~!khead. (231C) A vertical barrier across the rack. 
Burn it. ~ 2 3 1 D - ~ _ _ ~  G~ A~fire fighting strategy that would 

allow for the free-hum of  a tire fire. 
Bu~- | t .  1231D- ~ _  ~ n d i x  G) A fire fighting strategy that suggest 

bu .tying a tire pile with soil. sand. gravel, cement dust or other  cover 
material. 

Cartoned. (231C) A method of  storage consisting of  corrugated 
cardboard or paperboard aontainers fully enclosing the commodity. 

Ceiling Height. (231) The distance between the floor and the 
underside of the ceiling above (or roof deck) within the storage 
area. 

Chips. (46) Wood chips of various species used in the 
manufacture of pulp. These chips are usually I/4 in. (6.4 ram) to 
11/4 in. (31.8 ram) in size, with nothing finer than what is retainable 
on a I)'4-in. (6.4-ram) screen; however, blower and conveyor system., 
may create some fine dust particles after screening. 

Clearance. (231) The distance from the top of storage to the 
ceiling sprinkler deflectors. 

Clear Space. (46) Any area free of combustible materials. This 
does not preclude the storage of noncombustible materials that will 
not  transmit an exposure fire. 

Cold Cotton. (231E) Baled cotton five or more days old after 
the ginning process. 

Cold Deck. (46) A single ranked pile of logs with individual 
logs of  regular or irregular length usually 20 ft (6.1 m) to 50 ft (15.2 
m )  long, but greater than 8 ft (2.4 m) in length. 

Column ( P a ~ r L  (231F) A single vertical stack of rolls paper. 
Commodity. (231C) The combinations of products, packing 

material, and container upon which commodity classification is 
based. 

Compartmented,* (231) The rigid separation of,the products in 
a container by dividers that form a stable unit under  fire conditions. 
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Container (shipping, master, or outer container).* (231) A 
receptacle s t rong enough,  by reason of  material, design, and 
construction,  to be shipped safely without fitrther packaging. 

Conventional Pallets. (231C) A material-handling aid designed 
to support  a unit  load with openings  to provide access for material- 
handl ing devices. [See I'.'~'~,,' I.~,! "~'~.] 

Conventional pallet 

Solid flat bottom 
wood pallet 

Figure ! ~(b) 1-4,1(b)Typical pallets. 

Cordwood. (46) Logs 8 ft (2.4 m) or  less in length customarily 
in tended f o r p u l p w o o d  or  fuel uses. 

Core. (231F) The central tube around which paper  is wound to 

Miscellaneous Tire Storage. (231D) The storage of  rubber  tires 
that is incidental to the main use of  the building in an area not  
exceeding 2000 ft -~ (186 m'-'). (See ,Section ~ L) 

Naked Bale. (231E) A cot ton bale secured with wire or  steel 
straps without wrapping. 

Noncombust ible .  (231) Commodities,  packaging, or  storage 
aids that do  not  ignite, burn, o r  liberate flammable gases when 
heated to a temperature  of  1380°F (749°C) for 5 minutes. 

On-side Storage. = (231D) Tires stored horizontally or  flat. 
On-tread Storage.* (231D) Tires stored vertically or  on their 

treads. 
Packaging. (231) A commodity  wrapping, cushioning, or 

container.  
Palletized Storage. (231) Storage of  commodit ies  on pallets or  

o the r  storage aids that  form horizontal spaces between tiers of  
storage. 

Paper  (general term). (231F) The term for all kinds of  felted 
sheets made from natural fibrous materials, usually vegetable but 
sometimes mineral  o r  animal, and formed on a fine wire screen 
from water suspension. 

Pyramid Storage.* (231D) On-floor storage in which tire~ 
commodi t i e s  are formed into a p ,Tramid to provide pile stability. 

Quarantine Yard. (231E-5-2) A Segregated area for the storage of 
baled COtton of  known or  s ~ ¢ t  fire-packed bales. 

Rack. (231C) Any comb inatio3a o f  vertical, horizontal, and 
diagonal members  that  ~uppOrts sfoi-ed materials. Some rack 
structures use solid shelves. Racks sh~aU$~e permitted to be fixed, 
portable,  o r  movable [ see'!F~; m . . . .  V4 f f  ,~ ;- through (k ) ] . Loading 
shall be permitted,to.~b e e i th i~ ,manual  - -  using lift trucks, stacker 
cranes or  h a n d ~ p ~ : ~  ,-~;'~or automatic - -  using machine 
control led storage and retnev~il '~stems. 

Double-Rm~; ~l{a~ks. Do/ib'le-row racks are two single-row racks 
pla, cg'd:t:~tck-to-b~.:having a combined  width up to 12 ft (3.7 m) 

form a roll. with aisi~l~ at least $J~ ft  (1.1 m) on each side. 
Cunit. (46) 100it "~ (2.8 m s) of  solid wood or  100 ft 3 (2.8 m 3) o f  / .Mova~l~q/~ac~ Movable racks are racks on fixed rails or  guides. 

chips or  hogged material. TI~¢~' can b~*~:~i~ed back and forth only in a horizontal, two- 
Designated Yard. (231E-5-2) (231E) An area marked by : >  f ~ d i m ~ n a l  plane. A moving aisle is created as abutting racks are 

boundary lines in tended  for outside storage purposes  only. , : '  e i ther  lo~d,cd or  unloaded,  then moved across the aisle to abut 
Fire Lane. (46) A clear space suitable for fire-fighting - ; . .  6 the r  racks. 

operat ions by motorized fire apparatus. '.)~ : Multiple-Row Racks. Multiple-row racks are racks greater  than 12 fi 
Fire-packed. (231E) A cot ton bale within which a fire hasL-been ::~-~ (3.7 m) wide or  single- or  double-row racks separated by aisles less 

packed as a result o f  a process, with ginning being the most:' i.. 
f requent  cause. 

Flameover.  (231E) A fire that spreads rapidly over  the  eXp0,~, d 
linty surface o f  the cot ton bales. In the cotton industry, th '6~mn~bn/ :~)  
term is "flashover" and has the same meaning.  ,, 

Flashover.  (231E) See Flameover. " "~:, ;~ 
Forecasting. (231D-Ammncllx G) The abili t~to orcdict  the fi~t~ 

oro~ression in scrao tire storage location onor~ti6 the  c~mDletmn o f  
the inventory fire break usin~ heavv eoui~ment .  -" 

Group of 'Yards.  (231E-5-2) M u l d l ~ i e ' y a ~  with a m~odmum 
block and min imum clear space limitations for baled i~otton. 

Hogged Material.  (46) Mill w a s t e ~ i n g  maihly of  hogged 
bark but may include a mixture of  bark, ~l~ip.s, dust, or  o the r  by- 
product  from trees. This also includes ma te f i~  designated "hogged 
fuel." 

Horizontal  Channel.(231D-l-2) Any uninter rupted  space in 
excess of  5 ft (1.5 m) in length between horizontal layers of  stored 
tires. Such channels  may be formed by pallets, shelving, racks, or  
o the r  storage arrangements.  

Horizontal  Paper  Storage. (23117) Rolls s tored with the cores in 
the horizontal plane (on-side storage). 

l a c e d  Storage. '~ (231D) Tires stored where the sides of  the tires 
overlap, creat ing a woven or  laced appearance.  [See I'~:~;~ i-'S,'~ /: 
-.~. l(, ~.1 

Lumber .  (46) Boards, d imens ion  lumber,  t imber,  plywood, 
and o the r  similar wood products.  , Miscellaneous Storage_. (231) Storage that does not  exceed 12 
ft (3.7 m) in height  and is incidental to ano the r  occupancy use 

rOUp as def ined in NFI':k i3, Standard for the installation of SIninkler 
stems. Such storage shall not  constitute more  than 10 percent  o f  

the building area or  4000 ft ~- (372 m e) o f  the spr inkleredarea ,  
whichever is greater. Such storage shall not  exceed 1000 ft -~ (93 m -~) 
in one  pile or  area, and each such pile o r  area shall be separa ted  
from o the r  storage areas by at least 25 ft (7.6 m).  

"them 3.5 ft (1.1 m) wide having an overall width greater than 12 ft 
~i(~.7 m).  

Portable, Rw'ks. Portable racks are racks that are not  fixed in place. 
They can be arranged in any number  of  configurations. 

Single-Row Racks. Single-row racks are racks that have no 
longitudinal flue space and that have a width up to 6 ft (1.8 m) with 
aisles at least 3.5 ft (1.1 m) from other  storage. 

Ranked Log Piles. (46) Piles of  logs evenly arranged by 
conveyor, crane,  or  o the r  means.  

Roof Height.  (231) The distance between the floor and the 
underside o f  the roof  deck within the storage area. 

Row. (231E-5-2) A minimum yard storage unit  comprised of  
adjoining cot ton bales. 

Rubber  Tires." (231D) Pneumatic  tires for passenger 
automobiles,  aircraft, light and heavy trucks, trailers, farm 
equipment ,  construct ion equ ipmen t  (off-the-road), and buses. 

Scrap Tire. (231D-Appendix GI A tire which can no longer  be 
used for its original ouruose, due to wear or  damage. 

Shelf  Storage. (231) Storage on structures less' than 30 in. (76.2 
cm) deep  with shelves usually 2 fi (0.6 m) apart  vertically and 
separated by approximately 30-in. (76.2-cm) aisles. 

Shredded  Tire. (231D-Am~endix G) A size reduced scrao tire. 
The  reduction in size was accomolished bv a mechanical  orocessim, 
device, commonlv referred to a "shredder",  

Sofid Shelving. (231C) Solid shelving is solid, slatted, and othel  
types o f  shelving located within racks that obstruct  sprinkler water 
penetrat ion down through the racks. 

Stacked Log Piles. (46) Piles of  logs where logs are generally 
conveyed to the center  of  a pile, presenting a cone shaped 
appearance.)  

Storage Aids.* (231D) Cqmmodity storage devices such as 
shelves, pallets, dunnage ,  separators, and skids. 

Tactics. (231D-A[mendix G) The method  of  securine the 
- -  v 

objectives laid out  in the strategy through the ~se of  personnel  ;rod 
eouiDment to achieve oot imum results. 
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Tiered  Storage. (231Et An a r r a n g e m e n t  in which cot ton bales 
are stored directly on the floor or  g round ,  usually on d u n n a g e  
where s tored outdoors ,  and  two or  more  bales high.  

Tire  Chi~. (231D-Appendix G) A classified scrap tire Darticle 
that  has a basic geo.metncal shape,  wh ch is generally two inches  or  
sm011er and  has most  o f  the  wire removed.  

Vertical Paper Storage. (231F) Rolls s tored with the  cores in the  
vertical plane (on-end storage) .  

Wrapped Paper Storage*_. (231F) Rolls provided with a 
comple te  hea~y kraft covering a round  both sides and  ends.  

Yard Storage.  (46) The  ou tdoor  areas where commodi t ies  are 
s tored outs ide buildings. 
1-4.2 ~*~ ~ a ~ NFPA Defini t ions.  

Approved .*  Acceptable to the authori ty  having jurisdict ion.  
Authori ty  Having  Jur isdic t ion.*  T he  organizat ion,  office, or  

individual responsible for approving  equ ipmen t ,  an  installation, or  
a procedure .  

Listed.* Equ ipment ,  materials,  or  services included in a list 
publ ished by an organizat ion acceptable to the  authori ty  having 
jur isdic t ion and  conce rned  with evaluat ion o f  products  or  services 
that  mainta ins  periodic inspect ion o f  product ion  o f  listed 
e q u i p m e n t  or  materials  or  periodic evaluation o f  services and  whose 
listing states e i ther  that  the  equ ipmen t ,  material,  or  service meets  
identified s taudards  or has been tested and  fonnd  suitable for a 
specified purpose .  

Shall. Indicates a manda to ry  requ i rement .  
Should .  Indicates a r e commenda t i on  or  that  which is advised 

but  not  required.  
Standard, A documen t ,  the  main  text of  which contains  only 

manda to ry  provisions us ing  the  word "shall" to indicate 
requi rements ,  which is in a form generally suitable for manda to ry  
reference by ano the r  s tandard or  code o r  for adopt iou into law. 
N o n m a n d a t o t y  provisions shall be located in an Appendix ,  
footnote,  or  f ine-print  note  and  are not  to be considered a part o f  
the  requ i rements  o f  a s tandard.  
1 4.5 ~ . . . . .  2) . . . . . . .  T4r . . . . . .  r~ . . . . . . . . . . . . .  

1 4 . 7  ,~.~. .- .10~11~ ! 4;~' ..~1D~11 Paper  S:oragc D c . ~ r A t : . o r ~  

1-5 Units. 1-5" (231F-1-5). Metric units  o f  m e a s u r e m e n t  in this 
s tandard  are in accordance  with the  modern ized  metr ic  system 
known as the Internat ional  System of  Units  (SI). The  liter unit ,  
which is no t  par t  o f  but  is recognized by SI, is common l y  used in 
internat ional  fire protect ion.  

1-5.1 (231F-1-5.1) If a value for m e a s u r e m e n t  as given iu this 
s tandard  is followed by an equivalent  value in o the r  units,  the  first 
value shall be considered to be the requi rement .  The  equivalent  
value migh t  be approximate .  

1-5.2 (231F-1-5.2) St milts have been converted by mult iplying 
the quanti ty by the conversion factor and  theft r onnd i ng  the  re,tilt to 
the  appropr ia te  n u m b e r  o f  significant digits. 

Chapter 2 (231-Chapter 2) 
Classification of Storage 

2-1 General. 
2-1.1 ~or::modity c.a;.~:.~c-ath~-Classification of  storage shall be 

de t e rmined  based on the makeup  of  individual storage units  in 
accordance  with C h a p t e : ~  q this doc t !ment  and  NFPA 13, Standard 
for the Installation of Sp~,kl~r S'ystems. 

2-1.2 Changes  in the  commodi t ies ,  packaging,  or  storage me thods  
shall require  an evaluation o f  the  exist ing protect ion features 
inc luding sprinkler  systems :prink!e~ protect ioa where installed. 
c ~ . ~ H ~ .  Protection features shall be in accordance  with this ~ l J H ,  . . . .  _ _  

s tandard and  NFPA 13 for the  changed  commodi ty ,  packaging, or  
storage method .  

Chapter 3 General  Storage Reouirements 
| I ~ 1  1 1 ", S c o ~ c .  

*~ 1 1 foal I ] . ] )  The=- chap te r  ~hall not  ~ ' "  m the followh:g: 

. . . . . . .  aid;,  would bc c!a~i,qcd a; aonco: .~a~: ib!e .  
( ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(d) !: 'aide or  oataide atoragc o f  commodit ic~ covered by o the r  
. . . . . . . . . . . . . . . .  , . . . .  i ~ . . . . . . . . . .  1 . . . . . . . . . .  l . . . . . . . . . . . . . . . . . . . . .  e . g . ,  

..... ~ p,..,dei,,,,z~,L, t :~.,;,~o C~.e.; xt~DA Q,~n e~a.. t : . . .  ,1... Ma:mf-:ct~: a:;c 
(, '/ . . . . . . . . . . .  I" A . . . , .~, . . , I  / ~ . . . , . / . , . . t ~ ,  KT]I~DA A/% C ' t ~ , . - / . , + . /  / ' ~ .  ~ l , . ,  ( ' i  . . . . . . . . . . . . . .  I 

D . , t . . ~ I  . . . . . . .  f ~ . . .  / - ' ~ . / . , .  " K T l l T D A  Q c J O  ( ' o ~ . J ~ . J  t ' ~ .  ~ I , . ,  D . . . . L . . . I ;  . . . . . .  g o . . . . . . . .  .~1.,  

~ T ' ~ D A  A c ~ l " l  / ' ~ . ] . ,  C~.. j l . ~  ~,'~ . . . . . . . .  C I 2 ~ . . : . 1  ~ . . . . /  ~ . . I . : . I  I ' 1 . + ; . } 2  . . . . . . . . .  .4  

" . . . . . . .  d . . . . . . . . . . . . .  ' i f ' i "  " 

3-1 (231 . . . .  v+~" $ 3-__All Bui lding Cons t ruc t ion .  

3 2.1.3-1.1" (231-3-1.1,231C-3-1,231D-2.1.1,231F-3-1.1) Btf i ldings 
used for storage of materials that  are stored and  protected in 
accordance  with this s tandard  shall be o f  any o f  the types described 
in \ t  ~'\ 72~.i, Standard on Types of Buihling Const~wtion. 

2.!.2 ~-1:2(231-3-1.2, 231F-3-1.2) Adequa te  access shall be 
provided to all por t ions o f  the premises  for fire-fighting purposes .  

2.2 3-1.3" (231-3-2, 231C-3-3, 231F-3-2) Emergency  Smoke and  
Heat Venting. Protection out l ined in this s tandard  shall apply to 
buildings with or  wi thout  roof  vents and  draft curtains.  
Exception: Where local codes requir~ Iwat and ~moke vents in b.uildin~s 
protected by F.arly Supperession bast l~spo.nse (ESFR) sp~inkle~:s, the 
t,ent.~ shall be manually operated or have an operating n~ehanism with a 
.~taodard re.sponse [}+sible element rated no les.s t/tan o~o~,,[ t~+o~,~ 360OF 
(182°(;) : D::;p :;:;t :,:::;t.: .;/~,:!~ "::c,t /:e /~t':r:iP,:'.~. [This sect ion 
modified by 230-3 (Log #CC2)] 
3-g3-2 (231-Chapter 4) Storage Arrangement. 

3-2.1 (231-4-1) .Piling Procedures and Precaut ions .  
~.! . !  3-2.1.1 (23I~1-I.t) Any commodi t ies  that are hazardous  in 

combina t ion  with each o the r  shall be stored so they canno t  come  
into contact  with each o ther .  
. . . . . .  3-2.1.2 (231-4-1.2) Safe floor loads shall not  be exceeded.  
For water-absorbent  commodi t ies ,  normal  floor loads shall be 
reduced  to take into accoun t  the added  weight of  water that  can be 
absorbed  du r ing  fire-fighting operat ions.  

~.2 ~__I~,. (231-4-2) Commodity Clearance. 
3 ~.2.! .~_!.1(231-4-2.1,231C-4-5, 231D-3-2.1,231F-4-2.1) The  
cJearance between top o f  s torage and  spr inkler  deflectors shall 
con fo rm to .% l'+] ' "~ ~, Sta'ndard for the Installation of S]n~nkler S)'stems; 

~.2.2 3-2-2.2* (231-4-2.2, 231F-4.2.2) I f  the commodi ty  is stored 
above the lower chord o f  roo f  trusses, at least I f t  (30.5 cm) o f  clear 
space shall be maintained to permi t  wett ing o f  the truss unless the 
truss i sp ro t ec t ed  with 1 -hour  fireproofiug.  
. . . . . .  3-2.2.3(231-4-2.3, 231C-4-6, 231C-4-6.1,231D-3-2.3, 231F-4-2.3) 
Storage clearance from ducts  shall be main ta ined  in accordance  
with \ ~ I +, ~ +~ I, Standard for Exhau.~t Systems for Air Conveying of 
Matmia[~, Section 2 i~<. 
o 2 o2.2. a . 3-2.2.4(231-4-2.4, 231D-3-2.4, 231F-4-2.4) The  clearance 
between stored materials  aud  uni t  heaters,  radiant  space heaters,  
duc t  furnaces, and  flues shall not  be less than  3 ft (0.9 m) in all 
direct ions or  shall be in accordance  with the clearances shown on 
the  approval agency label. 
~,-8.2.5 3-2.2.5* (231-4-2.5, 231C-4-6.2, 231D-3-2.5, 231F-4-2.5) 
Clearance shall be main ta ined  to lights or  light fixtures to prevent  
possible ignition. 
O2 O2.2.$ 3-2.2.6 (231-4-2.6, 231F-4-2.6) Sufficient clearance ~ a l l  ~e 
mah,taiz:ed a round  the path of  fire door  travel and  a round  fire 
ex t iu~uish ing  and  protect ion e o n i n m e n t  shall be main ta ined  to 
ensure  p roper  ope~ation and  inspect ion.  

o2.$ 3-2.~(231-4-3, 231F-4-3) Aisles. 
o2 o2.o2.1 3-2.3.1 (231-4-3.1,231F-4-3.1) For the  storage of  
commodi t ies  that  expand  with the absorpt ion of  water, such as roll 
paper,  wall aisles ~hall be  at least 24 in. (61 cm) wide in  
warehou3e~ a~ed shall be provided.  
. . . . . .  3-2.3.2 (231-4-3.2, 231F-4-3.2) Aisles shall be ma in ta ined  to 
retard the transfer  o f  fire from one  pile to ano the r  and to permi t  
convenien t  access for fire fighting, salvage, and  removal o f  storage. 
(See A-4.2) 
o2 3 A ~2 .4"  ( 2 3 1 4 4 ,  231C-4-7, 231C-4-7.1,231G-4-7.2) Storage of 
Idle Pallets. 

.4 I . . . .  3-2.4.1 (231-4-4.1) Wood  Pallets. 
O2 O2A.I.1 3-2.4.1.1 * (231-4-4.1.1) Pallets shall be s tored outs ide or  in 
a de tached  structnre.  
Exception: Indocrr pallet sire'age ~hall be permitted in accordance with 
NI'I'A 13, Standard [or the Installatiott o[ A'flrirlklg, r ,Sirs-terns. 
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~.I.2 3-2.4.2 (231-4-4.2) Plastic Pallets.  
~.~.2.! 3-2.4.2.1 (231-4.4.2.1) Plastic pallets shall be stored outside 

on- in a detached structure.  
lgxcep/ion: Indoor ph~,~/ie pallet ,~lora~re shall be permi/ted in accordance 
with NI"PA 13, S/aodmd ,fin the ln~/allalion of S]ninkler System~, 

~ = 3-2.5 (231-4-5) r~n . . . .  ,.n~ . - a  ,"o~h..~.:~.n- • :q..:a~ , ' ~ . ,  

Storage of  Flamm~able or Combust ib le  Liquids shall be kent in 
f lammable  liquid Storage cabinets,  in CUt-gff r ? ?ms  or  in de tached  
buildings. Protect ion shall be in accordance  with NFPA 30. 
F lammable  and  Combnst ib le  Liauid Code. Ecc:ion; 43.1,  42 .2  and  

5.2.! tSro-:g5 A 5.2A Chan te r  4. ]Text  mod i f i ed  by Comment  
230-4 (Log #CC3] 
~1-3-___.33 (NFPA 231-Chapter 5, 231F-Chapter 5) Fire Protection - -  
General. 
3-3.1" Sprinkler Systems 
3 I . !  3-$.1.1 (231-5-1.1,231C-5-2.1,231D-4-1,231D-4-1.1,231F-5-1, 
231F-5.1.1) Sprinkler systems installed in buildings used for ~olid 
t . . . . . . . . . . . . . . . . . . . .  or  v . . . . . . . . .  s torage shall be in accordance  with 
", ?i '  \ ~ ' Standard for the Installation of Sprinkle, System~: 

- ~ ,  . . . . . . . . . . . . .  P P . . . . . . .  v v , ;  . . . . . . . . . . . . .  

$I.~ 3-3.1.2 (231-5-1.5) In warehouses  v ; i t k  area;  con ta in ing  rack 

o r  shelf storage, the  s tandard Chapte r  applicable to the storage 
conf igurat ion and  commodi ty  type shall apply in addit ion to the  
requ i rements  o f  this chapter .  
$ I . I  3-3.~ (231-5-2) High-Expansion Foam. 

~A.!  3-3.g.1 (231-5-2.1,231D-4-2.1,231F-5-2.1) High-expans ion  
foam systems installed in addi t ion to automat ic  sprinklers shall be 
iustalled in accordance  with ~ p t I ~ t ,  Standard f i ,  Medium- attd 
ttigh-F, xpansion Foam Systems. 
Exception: Where modified by thL~ standard. 

IA .2  3-3.2.2 (231-5-2.2) High-expansion foam used to protect  the 
idle pallets shall have a m a x i m u m  fill t ime of  4 minutes .  
$ I . I . ~  3-3.2.3 (231-5-2.3, 231D-4-2.2, 231F-5-2.4) High-expans ion  
foam systems shall be automat ic  in opera t ion.  

~.A.~ 3-3.2.4 (231-5-2.4, 231D-4-2.3) Detectors for h igh-expans ion  
foam systems shall be listed and  shall be installed ~ a t  
no more  than one-hal f  listed spacing in accordance  witb NFPA 72. 

IA.5  3-3.2.5 (231-5-2.5, 231D-4-2.4) Detect ion systems, 
concent ra te  pumps ,  generators ,  and  o t he r  system c o m p o n e n t s  
essential to the opera t ion  o f  the systent shall  have an approved 
s tandby power source.  

1.5 3-3.3 (231-5-3, 231F-5-4) Manual h'.~de Protection. 
S 1.5.1 3-3.3.1 (231-5-3.2, 231D-4-5, 231F-5-3.4) Portable Fire 
Extinguishers .  Portable fire extingafishers shall be provided in 
accordance  with ~';~ ~' ", <', Standard far Pin,table l'ire Exttngut.~hm:~. 
l':xception; ( / p  In orw-haff of Cite wquired co.mplement qf portable fire 
extintmishet:* hn" Clms A rites shall be hermilted to be omilted in storage 
q,ea(whew fixed Mnall hose lines I1 t / ;  in, (38 mm)l a,e available to 
~each all portimls of tDe storage area. 
~4.5.23-3.3.2 (231-5-4, 2311)-4-5, 231F-5-3.4) Hydran t s .  At 
locatious without  pnblic hydrants ,  or  where hydrants  are not  within 
250 ft (76.2 m),  private hydrants  shall be installed in accordance  
with ' \ : .  , , 1~ --t , Slandatd for the Installation of Private Fi~e Service 
Main~ att¢l Their Appurtenances. 
&l.63-3 .4  (231-5-5, 231F-5-6) Fire Organization. 
a ~ c ~ 3-3.4.1 (231-5-5.1,231C-A-12-5, 231D.4-7.1,231F-5-6.1) 
Ar rangemen t s  shall be made  to permi t  rapid entry into the  premises  
by the municipal  fire depar tmen t ,  police depar tmen t ,  or  o the r  
author ized personnel  in case of  fire or  o the r  emergency.  
$I .~ .23-3 .4 .2  (231-5-5.2, 231D-4-7, 231F-5-6.2) Plant emergency  

following procedure ; :  

e:ne:'genc)' 

m o p  up  operat:on~ 
[ A % ~ . . . .  +: ~ ~ ~ C + K . . . . .  ; . . I . !  . . . . . .  * . . . .  A . . . .  * . . . . . . . .  h ,  

e q u : p m e n t  

~'~ U;c  of  :z;ateria! hand! ing  ~,lu.v . . . . . . . . . . . . . . .  l . . . . . . . . . . . . .  
opera t ing  te effect fina! cx t ingu i ;hmen t  

(f) $ ' :pe ' ; ' :s io ' :  e,f ;pr : -k!er  -'a!':e; after s ) s t e~  :; tv""cd  off so 
" , , , ,  . . . . . . . . . . . . .  op,~.,. , , . .  ~'~,~ reactivated if rekindl ing occur= 

Due to the  un iqueness  and  hazards associated with f ighting storage 
fires, the following training i tems shall be considered for facility 
emergency  persounel .  (Also see Appendix  F and  G) 

a) unde r s t and ing  the  severe collapse potential dur ing  fire fighting 
and  mOO-UP onera t ions  due  to sprinkler  water absorpt ion,  use of 
hose s treams,  and  u n d e r m i n i n g  o f  piles by fire causing a likelihood 
of  material  or  piles falling and  the occur rence  of  injury or worse• 
Roll tissue paper  storage is especially susceptible to collapse; 

b) unde r s t and ing  the  operat ion of  sprinkler  systems and  water 
supply equ ipmen t ;  

c) knowing the location o f  the coutrol l ing sprinkler  vah'es so that  
tim DroDer sorinkler  system mav be tu rned  on or off necessary; 

d) unde r s t and ing  the p roper  operat ion o f  emergency  smoke and 
heat  vent  systems where thev have been provided; 

e) us ing mater ia l -handl ing e q u i p m e n t  while sprinklers are 
oDeratinff to affect effect final ext inmfishment :  

f) s u m m o n i n g  outside aid immediate ly  in an emergency  
~ )  mainta in in~ security o f  the oremises:  and  
h) unde r s t and ing  the o r~,ration o f  foam systems, knowing the 

appropr ia te  evacuation orocedures ,  and  being able to apply proper  
safety orecaut ions  dn r in~  all foam onerat ions.  ]This section 
modif ied by Comment 230-5 (Log #CC #4)] 

! .6.3 3-3,4,:~ (231-5-5.3, 231C-12-5, 231F-5-5, 231F-5-6.3) A fire 
watch shall be  ma in ta ined  when  the sprinkler  system is not  m 
seP¢ice. 

,i.7 3-3,5 (231-5-6, 231D-4-6) Alarm Service. A cent:'a! ;ration, 

~3.5.1 (231D-4-6.11 Automat ic  spr inkler  systems and foam systems, 
wbe,'e provided, shall have approved central  station, auxiliary, 
r emote  station, or  proprietary watefflow alarm service. 
Exception: Loeal wate~flow alarm self,ice shall be permitted- where 
rermzled ~uard selvice abe i~ provided o1 a,he~e /he storage facihties are 
oec'upied on a 24 hottr basis. 
N O T E :  See ,\ i.l'.'~ : >~, i, Standard fi~r See'urity Setx,u'es in File Los,~ 
P-te z ,e, t i o n•  

3-3.5.2* (231D46 .2 )  Alarm service shall comply with : ! P , :..:~ 
National I'7,e Alarm Code. 
~-53-4 (231-Chapter 10) Building Equipment,  Maintenance, and 
Operations 
3 5.1 3-4.1 * (231-10-1,231-10-1.1,231C-11-1.1,231D-5-1,231D-5-1.1) 
Mechanical Handling Equipment - -  Industrial Trucks. Power- 
opera ted  industrial  trucks shall comply with ',,II ,'. "',',, Fire Safety 
Standa.td fin' Powered lndu.gtrial Trm'k,~ Including Type De,~igna/ions, 
Aleas of U~e, Convel:~ions, Mai,tenaoee, atut Operation. 
3-4.1,1# (231C-11-1.2) Industr ial  trucks u , ing  LP-Gas or  liquid fiiel 
shall be refileled outside o f  the s toraee bui ld ing at a location 
des ignated  for that nnroose ,  
$5.2  3-4,~ (231-10-2, 231-10-2.1) Building Service Equipment.  
Electrical e q u i p m e n t  shall be installed in accordance  with the 
provisions o f  \ ' " ', ," , National Electrical Code ®. 

5.~ 3.4,3 (231-10-3) Cutting and Welding Operations. 
5.~.13-4.3.1 (231-10-3.1,231D-5-3.1) Where  welditig or  cut t ing 

opera t ions  are necessary, the requ i rements  o f  ?.~ ',' '~ ~ ~!;, Slandard 
,ft, Fi~e Prevention in I ~e of Cuttiog and Welding Processes, shall apply. 
Where  possible, work shall be removed to a safe area. 
g-~.-~2 3-4.3.2* (231-10-3.2, 231C-12-1,231D-5-3.2) Welding,  
soldering,  brazing, and  cut t ing shall be permi t ted  to be per formed 
on bui ld ing c o m p o n e n t s  or  contents  ttmt canno t  be removed,  
p rov ided 'no  storage is located below and within 25 ft (7.6 m) of  the  
working area and f l ameproof  tarpaul ins  enclose this area. Dur ing  
any of  these operat ions,  the sprinkler  system shall be in service. 
Ext iuguishers  suitable for Class A fires with a m i n i m u m  rating of  2A 
and  charged  and  a t tended  inside hose lines, where provided, shall 
be located in the working area. A fire watch shall be main ta ined  
du r ing  these operat ions  and  for not  less than  30 minutes  following 
comple t ion  o f  open-f lame operat ion.  
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EA M . 4  ( 2 ~ 1 - i 0 4 , 1 3 1 0 1 2 - 2 ,  231D-~4) W a s t e  D i s p o s a l .  
Approved containers for rubbish and other  trash materials shall be+ 
provided. Rubbish, trash, and other  waste material shall be 
disposed of at regular intervals. 
$5.$ $-4.5 (231-10-5 ,  2 3 1 C d 2 - 5 ,  2511)-5,5)  Smoking. Smoking shall 
be strictly prohibited. "No Smoking" signs shall be posted in 
prohibited areas. 
Exception: Smoking shag be permitted in locations/xominently 
designated as smoking areas. 
~k4~3-4.6" (231-10-6) Maintenance~and Inspection. 
. . . . .  ~ 3-4.6.1 (231-10-6.1,251C-12-4, 231D-231D-5-6.1) Fire walls, 
fire doors, and floors shall be maintained in good repair at all 
times. 
. . . . . .  3-4.6.2 (231-10-6.2, 231C-12-6, 2311)-5-6.2, 231F-5-5) The 
sprinkler system and the water supplies shall be inspected, tested, 
and maintained in accordance with NFP:\ 25, Standard for the 
Inspection, Testing, and Maintenance of Water-Based Fire Protection 
S~stems. 

.7 3-4.7(231-10-7) Refrigeration Systems. Refrigeration 
if used, shall conform to ASHRAE 15, Safety Code for Meeha~, 
Refrigeration. 

(~haoter 4 (NFPA 23D Palletized. Solid Pile. Bin Box at 
shelf Storage 

~1 (231-1-1.D Scou, e and Application 
This chapter shall apply to the indoor storage of materials tl 
represent the broad raqgf of combustibles, includin~ plastic 
are stored palletized, solid-piled, in bin boxes, o r 'on  shelve 
Exc#aion No. #1: Rubber tires shall be in atcordante rMd~t Chapi 
Exc#Ttion No.#2: Scrape tires (see Chapter 11) 
EXception No. #3: Baled ¢ott~ (see Chapter 8) 
Exc~tim~ No. #4: Roll pa.txer shall be .tnnterted in accordance, wi, 
Chaplin" 7 

Chapter 4 5 R a c k  S t o r a g e ~  
' (23!CC~-~:== ! )  ! - . . . . 4 .  a . . . . .  
I.I 5-1"~ (231C-1-1) Application and Scope. This chapter 

Exception: Wince. the slrdnkler installation meets the requireramtts of 
Nlq'A 13, ~ u t a r d  for the lns~.aion of Fire Stninkler Syams, 7.~.f~ 
Fire Proteaion of Steel Columns Within Storage Racks. 

2S0-S (Log  C ~ ) ]  
4-~5-3 (2SIC-Chapter 4) Storage Arrangement. 
~. ~.! 5-3.1" (2.$1CM-1) Rack Structure. Rack configurations shall 
be of a generally accepted arrangement. 
a.$.2 5-$.2* (231C-4-2) Rack Loading. Racks shall not be loaded 
beyond their design capacity. 

e ~  5-$.$,. (251C-4-4) Aisle Widths. 
~. ~ . l  5-3.$.1 [251C-4-4.1) Aisle widths and depth of racks are 
determined by material-handling methods. The width of aisles shall 
be considered in the design of  the protection system. (See-<;k~qq~,s 
t:-=~:g:: 7.7-4 ~_ NFPA 1~) 
~. ~2.2 5-3.$.2 '(251C-4-4.1) This standard contemplates aisle width., 

4 I . ! . ~  ,,,.~.H-,, , +m.,, .~+. . . . . . . . . .  a . k _ , ¢  . . . . . . . . . . . . . .  :a_ .k^ 

4-2 5-2 (231C-Clm~er 3) Bmldlng Construction. 
A q ,  , ~ , o  o ! 1  t - - - - . . . ~ . ~ - -  ~u'!~ 'ng:  . . . .  a c ^ . ' . . .  _ . ,  . . . . . . .  

. 1 - . - - I I  k - -  +C . . . . .  L" * 1 ~ 0  h - - - - .  J - - . + . ~ ' k - - A  ".-- :~.I+7~?+~1 +)£~t P * + . . . I _ + . . I  ~ _ .  

4-~fi:P.J.'p_(251~3-2) Fire Protection of Steel, 
A O + I  . . . . . .  t (231C-3-2.1) With sprinkler systems installed in accordance 

S (t~(>~, + I f N  with .'c " -=. o FPA 13, fire protection of roof steel shall not 
be required. 
A o o , ~  . . . . . .  5-2.2t" (231C-3-2.2) Where ceiling sprinklers and sprinklers 
in racks are installed in accordance with Se~ l i<m 7-t of NFPA 13, 
fire protection of steel building columns shall not be required. 

2.2.~ 5-23~" (231C-3-2.3) For sprinklered buildings with rack 
storage over 15 ft height and ceiling sprinklers only are installed, 
structural steel components shall have a minimum 1-hour fire 
resistanc e rating. 

S-L  "..'~ _~'+ = +-'+YY -'~ "+3-.'----.~h='S_'_" . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F,+Fi, k 13 
A ~ 5 - 4 . 1  ( 2 5 1 G 5 - 8 )  I [ - I i g h . F a r p a n s i o n  F o a m .  

~- J..~.l" 5.4.1.1" (231C-5-8.1) Where high-expansion foam systems 
are installed, they shall be in accordance with NFPA 11A, Standard 
for Medium- and High-Expansion. Foam Systems, and they shall be 
automatic in operation. 
Exce'ption: Wlwre modified by this st.z=:a.zrd c/zapter. 
a ~-.~.2 5-4.1.2(231C-5-8.2) Where high-expansion foam systems are 
used in combination with ceilingsprinklers, in-rack sprinklers shall 
not be required. 
A A.~.~ 5-4.1.3 (231C-5-8.3) Detectors for  High-Expansion Foam 
Systems. Detectors shall be listed and shall be installed in one of  
the following configurations: 

(a)  At the ceiling only where installed at one-half listed linear 
spacing (e.g., 15 ft x 15 ft rather than at 30 f t x  30 ft) 
Exception to (a): Ceiling detectors alone shag not be nsed zohere 
roof/r~iling dearance f m ,  i the top of storage exceeds 10 f t  or the height of 
storage exceeds 25 ft. 

(b) At the ceiling at listed spacing and in racks at alternate levels 
(c) Where listed for rack storage installation and installed in 

accordance with Ceiling detector listing to provide response within 1 
minute after ignition usinlg an ignition source equivalent to that 
used in ~ rack storage tesung program 
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+..~. 5-4.2 (231C-5-8.4) High Expansion Foam Submergence.  
A ~.+..! 5-4.2.1 (231C-5-8.4.1) The following requirements shall 
apply to storage o f  Class I, II, III, and IV commodities  as defined in 
NFPA 13 up to and including 25 ft in height. 

(a)* (231C-5-8.4.1.1) Where high-expansion foam systems are 
used without sprinklers, the maximum submergence time shall be 5 
minutes for Class I, II, or III commodities  and 4 minutes for Class 
IV commodit ies .  

(b) (231C-5-8.4.1.2) Where high-expansion foam systems are 
used in combination with ceiling sprinklers, the maximum 
submergence time shall be 7 minutes for Class I, II, or III 
commodities  and 5 minutes (or Class IV commodities .  
A ~A.2 5-4,2.2 (231C-5-8.4.2, 231C-5-8.4.2.1) The fo!!c;~":ng 

~-)-Where high-expansion foam systems are used for ::omgc the 
orotection of  Class I. II. III and IV commodities  as defined in 
NFPA 13 stored over 25 ft (7.6 m) high up to and including 35 ft 
(10.67 m) high, they shall be used in combination with ceiling 
sprinklers. The maximum submergence time for the high-expansion 
foam shall be 5 minutes for Class I, II, or III commodities  and 4 
minutes for Class IV commodities .  

^ *  . . . . .  

IJ All A I~ 1 0 " 2 1 d  r~ d r ' l l L . ~ - - + - - .  1 1  c ) p ~ [ l d  '~ 1 1  1 ~  1 L L - - . ' I , . ~ - - . ' ~ I  + - -  : . . . . .  ; . . . .  + 

" " , k ' Y . : X - . Z ~ - ~ 2 " : . : , L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ~ ' t - - v  . . . . . . .  

J K l g O ~ l l  "~ I I  I 1 1  o . . . . . .  . . . .  ~ . . . . . . . . .  t . . . . . .  G ~ C , ' 2 , t C d  : ~ . 4  . . . . .  ; ~ 1  . . . . .  n . . . t . ~ l !  t . -  ~ c  , t . ~  

: t a r : . ~ a r ~ .  

s h a l l  bc rcfue!cd ' o u t ~ i d e  o f  t h e  s t o r a - e  ~ . . . : , a :  . . . . .  , . . . .  : ^ - -  

] A T + I A ;  . . . .  IA+ .~ *~+  k + ~ - - i  . . . .  . 3  + . . + + ; - - +  + 1 , . + 1 1  k . . . .  ; + + + A  + ^  I ~ +  

~ , . c  . . . .  . 4  . . . .  I .  ^ +  k . . : t A :  . . . . . . . . . .  + _  + I ~ .  . . . . .  . I . ~  

. . . . . . .  A . . . .  ~ A + A  - - ~  . +  . . . .  : .  1 ~ + + + ^ . . 3  k + l  . . . . . .  A . . . t . l , . ; ~  O ~  g ' *  / f f  

k :  . . . .  + l ~ - -  1 [ ' 1 . . . ;  . . . . . . .  47 + k  . . . . . . . .  + ; ~ - - .  + k  . . . .  ; - - I . 1  . . . . . .  + + - -  " 

. . . . .  I . :  . . . . . .  A ~ . . . . . .  * . h  . I ~ . I I  k +  ~ . ; - - + . : - - + A  . - I . . + 3 - - +  + I . ~ . +  

~ , l - . k : - i . . . - - A  ~ *  + +  * + . . k  - - . * + + : . 1 . . I + . . I I  1 .  . . . . .  A A - - A  

" N o  S m ~ . k i a g "  s i g a =  : h a ! !  be . . . . .  A ;.n - " ~ ; ~ : ' - ' ~  a r m + +  

Exc,:l;t~c::: Smc!Sr:E :,+:all ~;c. [;~:'x+ittc+d i:: !ccg:~:::s ;::c:::=.::c::+t!~ 
i i , [ , ~  i ~  i i , i i , ~ ,  i i ,  i 1 , ]  ~ I l l l l ~ , l  I 1~  I I  f l  I 1 . 1 .  

+,I I ~  A ~  / Q ] I  d'~ 1 crt i i ~ - - i  . . . . . .  U ' :  . . . . . .  1 1 .  ~ = . . -  .-~ . . . . . .  J i "1  . . . .  

s h a l l  ~'^ - - - : -*-:-+++ : . . . .  a reFai; : = ~ !  d,",.::. 
A £ [ ~  t o ) c 2 1 / ~  I ~  [ ~ .  D l . - - +  1K'  . . . . . . . .  / ' I i . , . ~ - - 4 . + + :  A ~ . . . . . .  * +  
. . . .  x -  . . . .  - + x  . . . . . . . . . . . .  + . . . .  • v . l ~ - - .  . . . . .  o n  . . . . . . . . . . . .  . ~  

+ . +  x - + - ~  - ~ - + I  ~ +  . . . . . . . .  ~ + . v  . . . . . . . . .  : ~ + . . +  o I .  . . . . . . . . .  o 7 . . . . . .  

^-A .t. . . . . . . . . . . . . .  ~ : + . . t . + n t  v.+ ; . . . . .  ,+A tC:t+d, . - a  __.:_+~:_+.4 :_  

. . . . . .  "~ . . . . . . .  : " -  N +  ] ' A  - ' : , ,  S t a : t d a r d f ; :  a ' - "  r . . . . . . . . . .  :~.. " r . . . , :  . . . . . . .  n 

Chapter $6(231D)  Storage of  Rubber Tires 
g-1 -+ 6---1 (231D-1-1) Scope.  
~ ! . !  + 6-1.1 (231D-1-1.1) This :cct.~.= chapter shall apply to the 
indoor storage of  rubber tires. 
Exce#l ion:  Scratm tire storatre (see Chat t ier  l l )  
~!.2'+6-1.2 (23iD-1-1.2) The  provisions contained in this : c c t i o n  

chaoter slnall apply to new facilities for tire storage and the 
conversion of  existing buildings to tire storage occupancy. This 
section can be used as a basis for evaluating existing storage 
facilities. 

. . . .  : ^ _  . v . _ .  k ~  p ~ : . , - A  +^  t . .^  ~ : o ' . . c c t c ~  !: ' .  a c c c : a . . a n c c  . ; ' i : h  
N F P A  L %  e + _ + , a _ _ . s  t _ . .  , s . .  ~ . . . . .  . - , :  . . . .  r c , ~ . ' . , r ~ _  c . . . . . . . . . .  

5-~6-2  (231D-1-3) Illustrations. The following illustrations do not 
necessarily cover all possible storage configurations. 

Figure 52(a)  6-2(a) Typical open portable rack unit. 

i 

I 

Figure 5 2 (5) 6-2(b) Typical palletized portable rack units. 

typical ~ J/..../....~ (1.2 m) 
typical 

Figure ~ . ~ ,  6 - 2 ( c )  O p e n  portable  rack.  
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Legend 

A - -  Load depth G - -  Pallet 
B - -  Load width H - -  Rack depth 
E - -  Storage height L - -  Longitudinal flue space 
F - -  Commodit ' /  T - -  Transverse flue space 

,I 
Figure ~ ~ .° ~,'-~ 6-2(~t)1_ T y p i c a l  l a c e d  storage. 

* ~ ¢) 1 ..I Figure o . ~ }  6-2(d) Double-row f i x e d  r a c k  s t o r a g e .  

K O t ~  Figure ~ , ~ ,  6-2(e} Palletized por table  rack on-fide s torage  
a r r angemen t  w~-.~k"-a~ '̂a . . . . . . . . .  . . . . .  ~..._.al~m__~, (b~nded or  ~i~bandedl.  

Figure-5-2(f) 6-2(f) On-f loor  storage;  on-t read,  normal ly  k.._a,̂ a.....~.~, 
a: . . . . . . .  ~ . . . .  : .~ ; ,^s . . . . . . . . . . .  ,4 o~ r .  ~--m-'~ --~ banded .  
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~3"  6-3 (231D-Chapter 2) Bui lding A r r a n g e m e n t  
E 3.! '~ 6-3.1 (231D-2-1) Cons t ruc t ion .  

o f  a~.y e,f t!:c :?~c~. dco~==~ L~ NFPA 220, . . . . .  co~...~.~..~ ~..~- T~1w ~ . . . . .  :>f 

. . . .  K ~  1 ~ 6 . 3 .  I . 1  (231D-2-1.2) S t e e l  ~ q l u m n s .  S t e e l  c o l u m n s  s h a l l  b e  

protected as follows: 
(a) s to rage  exceed ing  15 ft t h rough  20 ft (4.6 m th rough  6 m) 

in h e i g h t ~  CQlumns shi~ll have one -hour  f i reproofing or  pr~.::cticn 
in accordance  witk NFPA 13. 

(b) s to rage  exceeding  20"ft (6 m) in he ight  - -  Co lu m n s  shall 
have two-hou r f i r ep roo f ing  for the  ent ire  length of  the co lumn,  
inc lud ing  connec t ions  with o the r  structural  m e m b e r s ,  cr  zpriak!cr 

Exception: The protection req'ui'led by 6-3.1.2(a) and (b) shall not be 
requ,ed-n,hme~ ...... s*" "" y . . . . . . . . . . . . . . . .  t ............. !;Y . . . . . . . . .  t ......... e~ 
• ,f.l.,,; . . . . . .  g s l ,  A [ I ~ , D A  I 3 • "•  ¢c:::rvo,. s . . . . . . . . . . . . . . . .  the ~olamn ~.~ p~otected in accm'daace with 7-6- 

8. l of NFPA 13. 

. . . .  .4  (2 . . . . . . .  , . . . . . . .  v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E ' j , . s ; .~ ] I , I , . , .  ( '  . , , 1 ~ . . . . . . . . .  ~ / ~  I . :  ~ . .  F . . . . . . . .  I . , :  . . . .  d + | ~  KTK'DA 1 I A 

oK 3 . 2 i ~ 2  ~v'- tO¢.! 1 r ~  q* O O "t IATK . . . .  ; . . . . . . . . . . . .  A ( A  . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  up  to. !5 ft . . . .  ~ ~ ,  

o f  n e t  ! c ~  t h a n  6 ~, 'a:-~. 
6-3.1.2 {231D-2-2} Fire Walls. Four-hour  fire walls shall be 
provided between the tire warehouse  and  tire manufac tu r ing  areas. 
Fire wall~ ~hall be des iened  in accordance  with NFPA 221. Standard 
for Fire Walls. and  Fire Barrier Wall~. 
6-3.1.3" (~31D-2-3) Travel  Distance to Exits. Travel distance to 
exits in storage occm)aucies  shall be in accordance  with NFPA 
101®. Life Safety Code®. 
5-4"6-4 (231D-Chapter 3) Storage Ar rangement .  
g A  l a  . . . .  6-4.1 (231D-3-1) Piling Procedures .  
5 I . ! . I ' 6 -4 .1 .1"  (231D-3-1.I) Piles shall no t  be more  than 50 ft (15 
m) in width. 
Exceptmn No. I." Where lire.~ aye stored on-tread, the dimension of the 
pile in the dnection 0/the wheel hole shall be not mmr than 5Oft  (15 m). 
Exceptio, No. 2: Tires stared adjacent to (rr alo,g one wall .~hall ,ot  
extend mare than 25 f t  (7. 6 m)from that wall. 

. . . . .  6-4.1.$ (2311)-3-1.2) The  width o f  the  main  aisles between 
piles shall not  be less than  8 ft (2.4 m).  
~1.2"6-4.2 (231D-3-2) Clearances.  
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£*..2.2* 6-4.$.1 (231D-3-2.2) Storage clearance in all directions 
f rom roof  structures shall be not  less than r r. m a ~ 18 in. 
(0 .45m).  

m a i n t a i n e d  in acc .~rdance  -;a.th :~ ~ i %  ,,;i, S~.7.;.~,,.2:',~., f;;T E:&a::.'t 
S/;te::::, i S ;  A f t  C~, :a ;G i : :g  6 f ?,/'~.'tC:7[~,/~; • 

a p a c e ,  hea te r ; ,  . z . . ~ ,  c, . . . . . . . . .  a n . . . . .  Z .~ l n  u .~  ~ ,  ! ~ ^~  , l . ~ . .  ~ c .  

54.2.5*6-4.2.2 (231D-3-2.6) Not  less than 24 in. (0.6 m) c l e a r a n c e  
shall be maintained around the path o f  fire door  travel unless a 
barricade is provided. 
6-4.~.3 (231D-3-4) Mixed Storage. Where p r o t e c t i o n  in a c c o r d a n c e  
with this s t a n d a r d  is p r o v i d e d ,  s t o red  tires shall be segregated f r o m  
other  combust ible  storage by aisles at least 8 ft (2.4 m) wide. 

. ~ , l . ~ - I  _Z .~ l l  . . . . . . . . .  . I  o~ c, (7 ~ " - ~  : "  * ~ ' -  d i r e c t i o n  ^c , ~ .  . . . .  ~ ^ ^ !  H.  u .~  

= ,4  ~ O~" I O ' ~ | l l ~  qt El t)'~ A . . . .  * - - I ~1  . . . . . . . . . . . . . . . . . . . . .  * " a h a ] l  

i n c ] udC  On~  o f  t he  f o l i o ; r i ng :  

( a )  O n  f l a o r ,  o n  s i d e  = f o r a g e  u p  : o  1 2  f t  ( 3 . 7  m )  ! ' i g h  

n.~ n . .  n ~ - ~  ( '  high- ~ +  . . . . . . . . .  on  : r ead  s to ragc  -:p to 5 ft . . . .  5 - - ; ,  

(<-) D o u h ! e  to;'; o r  m u | t i  r o w  f ixed  o r  p o r t a b l e  rack  a torage  up  
to 5 ¢' (1.5 " ~  u : - u  

[ . 4 ' 1  I ~ ; . . __1  . . . . . .  C . . ~ A  . . . . . . . .  K I  . . . . .  ] . . . . . . . . . . . . . .  1 0  ~ "  ( ~ 7 - -  ~ 

+=~ t ~ = . !  , ; . - ~ o  : . . . . .  n , . . : p  mr.  r. ( ! . 5  n-) i:" h e i g h t  
.g-~ 6-5 (231D-Chapter 4) Fire Protection. 

A u t o m a t i c  apr inklers ,  ; ;+e re  p r o v i d e d ,  ahall b c  inatal led ha 
a c c o r d a n c e  -'=*~" "(~ ; '4  -! :, St.c..rdard far .'.!~e !~slcd!c, l iar  ..r &,..~_u ..... 

0 1% L I ; - - I ~  . . . . . . .  ; ~ - -  C . . . . . . .  * ~ - - o  ; - . . ~ i 1~1  : . ,  5 5.2.!** (231D 1 

I," . . . . . . .  e. . .g  . . . . . . . . . . . . . .  A ; ~ . ~ A  : . . . I . : .  s t a ~ A ~ . l  . Lap  r .  . . . . . . .  : ++~A  * ^  k~  

" - . +~11~  "_  ~ .+i . - l l  + ;  . . . . . .  + ~ .  ~+ "  . . . : - i . I  . . . . . . . . .  i . l l ~ . , i  . . . . . . . . .  d ~ . . . . . . . . . . .  t G  . . . . . . . . .  l C  S V  . . . . . . . . . . .  l ¢ i~n  . . . . . .  n s t ~  . . . .  , 

. ~ . ; - - I . 1 - .  A : . . K  . . . . .  d C ;~  a i t }' shall he r e d u c e d  in a c c o r d a n c a  with 
NFPA I~.  
5 5.2.2 '~ ( 2 ~ I D  d 2.2) H i g h  expans in :"  f o a m  ayaten'a a~aP. 5c  

d fo - - - : - - ! , '  . . . .  . . . . . . . .  ] . . . . . . . . . . . . . .  . . . , , .o, in a d d i d a n  to t ha t  r e q u i r e  r auto;='atic ol . . . . . . . . . .  
a n d  f o a m  a;.'atem~. W a t e r  supp l i c ;  ahall h e  eapaS lc  o f  aupp ly ing  the  
~ " ] J [ [ ' f ]  . . . . . . .  . . . . . . .  a C . . . . . . .  t . . . . . . . . .  ; "]  ]" ] . . . .  a } a t e : h a  a n d  ,~'nac at:-cama f a .  n a t  Icaa t h a n  

~., .............. ~,.. . . . . . .  n ...... ~ " (1.5 --.~ 

z,..:..r, /:as;" .:tar'a;:; :;"q::i:, '::::c;;',: :;!,:a!! !;;" [ . . . . . . .  ; , , . , a  , . ,  ~,,, , ~ / I  g [ . . . ,  (n.~c 
. . . . . . . . .  , , , # . L~ ,~  . . . . . . . . . .  . , . . ,  x { i  . . . . . . . . . . .  ~ .~ , .  . . . . . . . . . .  o:  

[ P . , 4  l ~ - I c ) E l l l " u A A  1% ]AT I .  . . . . . .  * ~ . ~ * :  . . . . .  : , ,1 ,1~.-  ' " 
. . . . . .  x -  . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  t . . . . . . . . .  p r o t c c t : a . n  : a  

. . . . . . . . . . . . . . . . . . . . . .  [ ' V - ~  " [ . . . . . . . . .  , . . . . . . . . . . . .  I [ I .  ~,tr~ . . . . . . . .  ~ 1 / ]  . . . . . . . .  . I . ~ l l  I . ~  p r o ; ' i d c d  tO  i ' e a c h  

a r y  i m r t i o n  o f  the  a to rage  a rea .  Small  haae  ahall he  auppl ied  f raa"  

(a )  H y d r a p t a  
(b)  A acpa ra t e  " : . . . . . . . . . . .  c . . . . .  !, ~ . . . . . . . .  :^ p~p,,,~ o e . . . . . . . . . . . . . . . . . . . . . . . . . . .  

connec t i G na  a re  m a d c  upa t r ean"  o f  ap r ink!e r  c o n t r a !  va!;'ea 
+.*~ Aa: . . . . . .  s p r i n k l e r  ~ +  . .~j . . . . . . .  sys tems 

ex t i : ' gu i ahc ra  =!'a!! he  p ro : ' i ded  in a c c o r d a n c c  with ' . ' i ' I ' \  "" r  
( 1~ . ,  ~) .~ . . . , 1 .1  I ; . .  + I j . . , . I . , l , 1 -  / , ' , . . .  / ?~ t ;  . . . . . .  : ~ /  . . . . . . .  TT~  * . . . . .  1 .~1¢  ~ "  ~ | . ~  

a m a l l  h o a e  l i n e a  [ l - a ' ~ : ~  i n .  ( 3 ~  r a m ) ]  a r c  a v a i ' a b l e  t o  : - e a c h  a l l  

Fxcept~a:;: L',~c,;! w~t-~;fi:;w ::!~:'r:; "~:~:=:ia" al:~!! Dc p~::r:;itt~d to be 
pr:;::i:lcd wl;r:'c :'eta:deal g::~rd ,';e'r;;icc ,':r,~c, i.; p:avided.  

. . . . . . . .  ~1  P -~  ' * ~ , ,  . . . . . . . . . . . . . . . .  . I  . . . . . . . . . . . . . .  y . . . . . . . . . . .  

N a ' i G : : : : !  [~ ' : 'e  A ! a : . v :  C a d : : .  

5 5 . 7 " ~ 6 - 5 . 1  ( 2 3 1 D - 4 - 7 )  F i r e  E m e r g e n c y  O r g a n i z a t i o n .  ( A l s o  s e e  

c m c r g z n c y .  
5 5.7.2 '~ ( 2 ~ ! D  ! 7.2) Plane e m e r g e n c y  o r g a n i z a t i o n : ,  -vFcre 

p roced~a~-~  

[ . ~  tTo - -  ~g "  ~ + ~ - . ~ 1  I ~ - - - -A I ;  . . . . . . .  ; . . . . .  r . .A . ; I  . . . . .  4 . . I , 1  . . . . . . . .  

~ . ; - ~ 1  . . . . . .  * - -  : ~  n o t  iF. 3 e r ' . ' i c e .  

1 - -A . . ~ . . ~1  r r - - . ~ l . .  D . . . . . . . . . . .  +~A ; - - . 4 . . ~ * . ; . 1  + . . . .  I . . . l ~ . l l  . . . .  h ,  

. . . . . .  I t . ,  .0 ,, . . . . . . .  . J , ,  . . . . . . . . . . . . . . . . . .  .~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7..k,~ 
Y~,  . - I . ,  . 14  . . ~  ~1~ . . i  I ~1 . .  ; . . . . .  t ; . . . . .  A , "  . . . . . . .  I "  IT. . ,  I ~' . . . . . . . . . . .  i . . . . .  j 14~ ,  ; ~ , s  . . . . . . . . . . .  

. . u ,  • . F , . ,  . . +  . . . . . .  

~r s .................. .... .~ w. ,m:  .... ~; .D,~,,o..,.., ............. a! 'al! bc  fo!lGwcd. D .......... ~: . . . . . . .  I r  .... ( , , , . ; . , . .  

Ik71 . . . . . . . . . .  ;1~1 . . . . . .  | .  ~1~ .~11  I . . . . . . . . . .  .4 + . . . .  C . . . . . .  

. . . . . . .  z . . . . . . . . . . . .  a v ~ . . . .  : a ~  . . . . . . . . .  8 - ~  ;~ z . . . . .  a z . - z  . . . .  a n d  
Y 

. . . . . . . . . . . . .  ~ . . . .  , , s  . . . . . . . . . . . . . .  8 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 " ' a ° r  

~1 .~11  l . . . . . .  ; . . * . ; ~ l l  . I . . ~ ; . . - -  *1  . . . . . . . . . .  * ;  . . . . .  . 4  £ . . . . . .  • I . . . .  . 1  . . . .  ~2/~ 

m. . , u . t . ;  . . . . . .  C~II~...:.~..~ ..... .... ~ c o m p l e d o : ;  o f  o p c n  Ra:'ae o p e r a t i o n .  
~ 6 ~ - ~ - ( 2 ~ I D  5 d )  W ~ t c  Di.~pc.r.a! D. . I . I . : . I  . . . . .  k - - . . . I  ~+1 .  . . . . . . . . . .  

n . . * ~ . - ; ~ l  . I . o ] i  I . ~  A; . . . . . . . . .  1 r.C . *  . . . . . .  I . ~  ; ~ *  . . . .  I .  

NT/+~ IT I~ .  I ~ -  "i - ~  ~ L ' / . . = , . 7 . . . J  . . . .  / . , . J  . . . . . . . .  t . . . . . . . .  ~/ 1 , 1 / - . . ~ . ,  ] I . 

, , . . . . , : . . _  c . . . . . . . . .  a : :d  ! ' ,7 ;@:: ;c : : t .  . . . . . . . . . . .  ' ~ ,  " ' 2  . . . . . . . . . .  

• , v ~  ¢. . .^L:~g-  o:gno =~.~. ~.~ p . . . .  .~ :.. p_^~.:bit_.~ . . . . . .  
/ Z ' . l . . ~J ,  ~ . . . . . .  I . . . . . .  ~ ; . . . . .  J . . . . . . . . .  ; . . . . . .  t I I ,  A . i ~  ; . . . .  ~ . )  . I  . . . . . . . . . .  1 ,  ; . . . . . . . . . . . .  

.~.~11 i.=.4n+t0ected ' • . . . .  ,~ ~ . l  .~; . .+~; . .~ l  in . . . . .  .i . . . . . . . .  ; d .  %, 
. , . . . . . . .  , . . , . . p .  v ,~ ,  . . , , F . . t , , . . . h  ~, .  • , . . ,  , . .  . . . . . . . . . . . . . . . . . . . . . . .  , , ,  x y  . , .  . . . .  

Chapter 7 Protection o f  Roll Papert  

7-1 (231F-1-1) Scope.  
7-1.1 (231F-1-1.1) Th is  c h a p t e r  shall apply  to the  s to rage  o f  roll 
p a p e r  in bu i ld ings  o r  s t ruc tures .  
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7-1.2 (231F-1-1.2) This chapter shall apply to new facilities or 
where com,erting existing buildings to a roll paper storage 
occt, pancy. It can be used as a basis for evaluating existing storage 
facilities. 
7-1.3 (231F-1-1 .3)  T h i s  chapter shall not apply to the fc !D. ;v ing :  

( d )  s t o r a g e  o f  w a x e d  paper, synthetic paper, and p a l l e t i z e d  roll  
storage other than on a single floor pallet or raised floor platform 

; ' , ' ! ' c r c  s t G r c d  i n  h u i ! d i n g s - G r  s t r u c t u r e s  b ) '  . . ' q e a : : a  c f  i n s * a ! ! a t i c : "  

~-/ ~ *  /0~1"1~ 1 ='~ t T - - : * .  ~MC.*.riC U~,i~ G f  ; 1 3 . e a s a r e g l e p . t  i ; i  t h i s  

s t a n d a r d  a r e  h" a c c c . r d a n c e  -;'it!" t h e  m o d e r n i z e d  m e t r i c  s y s t e m  

; ; 'h ich  is n a t  p a r t  c f  bu,'  is r e e c g : ' i z e d  b;.' ¢~ : . . . . . . . . .  ~ . . . . . .  a : -  
. . . . . . . . . . . . . . . . . . . . . .  

~/ R 1 /O'11112 1 ~ 1'~ fGr , ' I I c a 3 u I ' C I T I , , e I I t  a S  "¢C[I ii ' i  t h i s  

.,_,...... . . . .  .......r'-" h e  c c . n s i d e r c d  t c  b e  t h e  r e q ' ; i r e m e n t .  T h e  e q u i v a l e n t  

. . . . . . .  :"" by t h e  c a n ; ' e r s i a n  fact.?.:" a : ' d  the;= : ' a ' : n d i : ' g  "1" . . . . . .  ~ . . . .  ~ ' -  

~ P P ' ~ I  ................... 8 ............ 8 .... 
17-47-2" (23IF-Chapter 2) Classification of  Roll Paper. 
7"..! 7-2.1 (231F-2-1) General. For the purposes of  this standard, 
the following classifications of paper shall apply. These 
classifications shall be used to determine the sprinkler system design 
criteria. 
7"..I.1 7-2.1.1 (231F-2-1.1) Heavyweight Class. Includes 
paperboard and paper ~tock having a basis weight [weight per 1000 

'-"(92.9 m'-')] of 20 lb (9.1 kg) or greater. 
~ A  1 0  . . . . . .  7-~.1,2 (231F-2-1.2) Mediumweight Class. Includes the 
broad range of papers having a basis weight [weight per 1000 ft"- 
(92.9 m2)] of  1Olb to 20 lb {-4.5 kg to 9.1 kg). 
7 A-.I.~ 7-2.1.3 (231F-2-1.3) Lightweight Class. Includes all papers 
having a basis weight [weight per 1000 ft ~ (92.9 m2)] less than 10 lb 
(4.5 kg). 
7"~.!.*. 7-2.1.4 (231F-2-1A) Tissue. Includes the broad range of  
papers of  characteristic gauzy texture, which in some cases are fairly 
transparent. For the purposes of this standard, tissue is defined as 
the soft, absorbent type• regardless of  basis weight (i.e., crepe 
wadding and the sanita|y class including facial tissue, paper 
napkins, bathroom tissue, and toweling) .  
7-57-$ (231F-Chapter 3) Building Construction. 
7 5 . !  , o ~ , ~  , ,  i", . . . . . . . . .  : ^ -  
7 5 . . . .  ~ . . . . . . . .  ~ . . . . . . . . .  ~ . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . .  

p e r m i t t e d  to  b e  o f  a n y  o f  t h e  t ypes  dcscr 'J ' . .cd in ". ! ' V ~  : z,~, 5 . t a : : d , ~ : ' d  

. . . . .  .*1 . . . . . .  ".1 . . . . . . . . . . .  8* . . . . . . . . . . . . . . . . . .  
[ 1 0  ic ' /pc21"lg ' ' 2  1 O$ A *4 . . . . .  + . . . . . . . .  k ~ l l  k . . . . . .  : ~ I ~ A  + ~  ~ 1 1  

'7 = ~ *  7 - 3 . 1 "  ( 2 3 I F - 3 - 3 )  S t r u c t u r a l  S t e e l  P r o t e c t i o n ,  T h e  p r o t e c t i o n  

outlined in this sta:-dard chapter shall apply to buildings with or 
without fireproofing or other modes of  steel protection. 
E x c e p l i o n :  Where  m o d ! f i e d 4 9 ~ - - ?  " by 3 - 3 . 2 , 2 .  
-7-67-4 (231F-Chapter 4) Storage Arrangement. 
76.1 7-4.1 (231F-4-1) Piling Procedures and Precautions. The 
floor load design shall take into account the added weight of water 
that could be absorbed during fre-fighting operations by certain 
commodities  such as newsprint, corrugating medium, and tissue. 

• ~ ' " *  ~ "  . . . .  " ' * *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I "  o f a [ o T a ~ c  . . . . .  

spr ing-!e :  - d e f i c c t o r s  sha l l  5 c  in a c c c . r d a n c c  ; d d "  ".~]q' ', : , S;a: ;d ,? ;d  

~ 7 ~ Q Q  I ~ A  O OX . . . . . .  (231 . . . . .  , ! f  t h c  c c m m . c d i t y  is s t m ' c d  a b m ' e  t h e  I m v e r  
. . . . . . . . . . . .  ~.TUSSCS, a t  ......... ~-. v, ,.,~. ..... 

Z ' ~ L " F L ' Z . ~  ",:". F L Z 2  ~.'2 2 "''~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  

: n a i n t a i : ' c d  in a c c c r d a n c c  wi th  , I  ~'. ~ ": / ; ,  S t a ; ; d a ; d f ,  w t lw  
I . , . i . d ] . , t ;  . . . . . .  f I/I/ ....... A~. l l . , - a ;  . . . . . . . .  .4 A , ; . •  [ ' . , . , . ] ~ s ; . . . , ;  . . . . .  £ ' . , . o  . . . . . . . . . . .  A 

., . ~ , . c , . . . , . z _ . ~  r _ .  , . . _ ,  . . . . . .  , c . , . ,  . . . . . .  / = "  A i r  C ~ . . . . . . . .  : . . . . . .  r ~ , . . , _ ; o , .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 " . "  . . . . .  ' L F  ' %  . . . . . .  

7 6 .2 .6  ( 2 ~ ! F  1 2.~1 S u m c i c n :  c l c a r a n c c  a r o u n d  t h c  p a t h  o f  f i r e  

.*.~u z . . . . .  : . . ,~: . .~A . . . . . . . . . . . . . . . .  : ~ . : z : . . ,  f o r  h l a p c c t i o n  a n d  

~7 ~ cA I C ) Q I I ~  A "~; A ~ , o l ~  INTII~DA @cAIlI~A ~Z~ 

• .,~.~ , ~  .... • ....... . l . v o o ,  . . . . . . . . . . . . . . . . . . . . .  6 ........... I l" "''"" 

e x p a n d s  - v i t h  t h e  a b s c r p d c r  o f  ; ; ' a tcr .  

: . . . . . . .  ,4 . . . . . . .  :*~ ~,~ ~," ; ! : \ S t n : : d ; : : ~ q h r  Mcdi:::::  _ . , n  ,~:_#, 

uL .  

h ) ' d . ~ n t s  s h a ! !  b e  i : : s t a ! ! e d  i n  a c c c r d a n c c  w i t h  %1 ~'.\ ,:' . . . . . . . . . . . . . . . . . .  , r ' "  

EXc;)2;tia:;: 1;; s:s;;ggc c:;';',% :vk¢"r;' r:_.,.* l '~¢a i:;, ( 2 S ,  I ....... ~ r . . . . .n  . . . .  
,'z=:ai!a!;le re, ;~:ac/~ a l l  partia::.= a f  flu: . . . . . . . . . . . . . . . . . . . .  re, 4./  e,f  '~ . . . . . . . . .  :...,a 
. . . . . . . .  ' . . . . . . . . . . . . .  " "  . . . . . . . .  " ' - '  ~: . . . . . . . . .  : . . . . .  : * '  . . . . . .  ~- C!~. .~, ' ,  A f i a . . s  : ; ~ ' a l l  £ :  

";~;':;;i't;', a, "c, &: #,,v;ittcd 

~ : ~ , ~ : ~ a  : ...... a ........ :.r. ~,-\-r-~'". ,~::,~, c,....a.....~ f.... ,t... , .......... :_.. 

. . . . . . . .  8 ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ J  . . . . . .  ~ ,  ~ , ( , ] [ , i , -  [ * [ ,  I [ ,  . . . . . . . . . . . . . .  ~ . . . . . . . . . . .  

in sc  r' . ' icc. 
~7 A 1¢)qt11~ ~ l;:l  12 . ' .~  f i  . . . .  : - - . . ; - - - -  

. . . . .  .4 ...... 

~-~,-, M e a n s  c f  s u m m c n i n g  c ' ; ~ , i d c  a id  i m m c d i a t c l y  in a n  

~ ' ~  ~ t "  . . . . . . . . . . .  I . . . . . . . . . .  7 . . . . . . . . . . . . . . . . . .  P P ' !  - ' 1 ; ' ;  n ~ , , C , ' l t  
r 

~.,~-~ U s e  c f  m a t e r i a !  h a : ' d ! i : ' g  ~ u ~ . t  . . . . . . . . . . . . . . . .  t . . . . . . . . . . . . . .  

m % : - e p . ' : s : o n  ~.~r o m - : _ H  . . . . . .  , ..... r . . . . .  ~. . . . . . . . .  : . . . . . . . .  A ~ r r  

so  t h a t  t h c  s)'stcr,,, c a n  b c  r e a c t i v a t e d  if  r e k i : - d ! i : ' g  c c c u r s  

. . . . .  v - t - - "  ( i .e . ,  c c ! ! a p s e  a n d  t u m b l i n g )  
~ .~*  n . . . . .  :^ . .  ^c r . . . . . . . . . . . . . . . .  .1 . . . . . . . . . .  : . . . .  sa r-'-',~., and 

. . . . . . . .  • ; . . . . . . . . .  A . . . . . .  
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7 . . . . . . .  ..~..~_~ . . . . . .  ) . . . . . . . . . . . . . . . . . . . . . . . . . .  

pro; 'idc~ in accor~ancc  . '5th N.t PA 72, A%:i:;:::'! Fi.r Al~w'::: C:;d~:. 
L ~ ' , r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  'J~'"~ ........................ r"' . . . . . . . . . . . . . . . . . . . . . . . .  ,,4e# 
. . . . . . . . .  1 . . . . . . .  2~. ,  2. • . . . . . .  2 A . , ~ l  . . . . . . .  I . . . . . .  ~ 1 , . .  o ~  . . . . . . . . .  f . , , , ~ l g t 2  . . . . . . . . . . . . . . . . .  ~ . 2 . , . I  . . . . . .  

Chapte r  6 _8 Protection of  Baled Cotton 
See Appendix  D. 

Chapter 8 9  Protection of  Forest Products 
See Append ix  E. 

3 !.2 Chapter 10 (231-1-1.2) Outdoor Storage o f  a Broad Range of  
Combustibles Excluding Scrap Tires and Forest Products. See 
? ~ l : . ! " ~ d '  " ~ ,  B .  

Chapter 11 Storage of  Scrap Tires (see Apendix G) 

Chapter 12 Referenced Publications 

12-1 (2311)-6-1) T he  following d o c u m e n t s  or  port ions the reof  are 
re ferenced within this s tandard  as manda to ry  requ i rements  and  
shall be cons idered  part  o f  the  r equ i rements  o f  this s tandard.  The  
edit ion indicated for each referenced manda to ry  d o c u m e n t  is the  
cu r ren t  edi t ion as o f  the  date of  the  NFPA issuance o f  this s tandard.  
Some of  these manda to ry  d o c u m e n t s  migh t  also be referenced in 
this s tandard  for specific informat ional  purposes  and,  therefore,  are 
also listed in Append ix  H. 
12-1.1 NFPA Publications. National  Fire Protect ion Association, 1 
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 

?'. ! P "~ I% S t a n d m d  firr l'ortable Fire Extingaishel~, 1998 edition. 
,' r \  i!  ~,, Staodar'd for  Medium- and High-Expan.~ion l'bam Systems, 

1994 edition. 
",~ f" ' ; ~, S tand m d  fia the Installation qf  Sp'lJnkler Systems, 1996 

edit ion.  
".: I'.', .. t, Standatzl for the Installation <?f Pelt,ate l:De Semh'e Mains 

and Their Appmtenam'es,  1995 edition. 
"'.~ ~'k 2";, Standard for the lnsl~ection, Testing, attd Maintenam'e  t f  

Water-Based Fire l'roteetion ,S),stems, 199 8 edition. 
" " ~ . '~ ,, Flammable and Cnmbustible l, tquid.~ Code, 1996 edition. 
' "1 ' ;'ii;, Code for  the Alanufiwture and  Strange of  Aerosol Products, 

1998 edition. 
;\~ P ", / ' ,  Standard for  the Storage and I landl ing  of  CeU'alaw Nitrate 

Motion Picture Film, 1997 edition. 
,.~ !',". ; :',, S t a nd m d  f m  Fire lhevenlioo in l:~e of  Cutt ing and 

Welding Processes, 1994 edition. 
",, !. ~' ~ ". 4, Liqnefied l'etroleum Gas Code, 1998 edit ion.  
• : r .  ~, ;;~, National  Eleclrical Code ®, 1996 edition. 
", ~ t ~ ?.':, National NI*" Alarm Code ®, 1996 edition. 
" ~ ~" , ., S tandard on lm'ineratms and  Waste and  Linen H a m l h n g  

Systems and Equipment, 1994 edition. 
,~ ~ |'A " ~:'~, S tandmd  .fro the Installation o[ Warm Air  Heat ing aml  

Air  Condi/ioning Systems, 1996 edition. 
~ F,\ '~1, Standard for  F, xhanst  Syslems for  Air  Conr,o'ing of  
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"~' r.", '. :'., S tandmd  on Types of  Bailding C~mtstruction, 1995 

edit ion.  
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~,.,~ ",\ P~" , Code for  the Slorage of  Ammonium Nit,ate, 1998 edition. 
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ASHRAE 15, Safety Code .fi~r Mechanical Refrigeration. 

Appendix A Explanatory Material  
A-I-4.1 Approved .  The  National  Fire Protect ion Association does 
not  approve, iuspect,  or  cert i fy  any installations, procedures ,  
equ ipmen t ,  or  materials; no r  does it approve or  evaluate testing 
laboratories. In de t e rmin ing  the  acceptability o f  installations. 
procedures ,  equ ipmen t ,  or  materials,  the authori ty  having 
jur isdic t ion  may base acceptance  on compl iance  with NFPA Ol 
o ther  appropr ia te  s tandards.  In the  absence of  such standards,  said 
authori ty may require  evidence of  p roper  installation, procedure,  or 
use. The  authori ty having jur isdic t ion may also refer to the listings 
or labeling practices of  an organizat ion that  is concerned  with 
product  evaluat ions  and is thus  in a posit ion to de te rmine  
compl iance  with appropr ia te  s tandards  for the  cu r ren t  product ion 
o f  listed items. 
A-l-4.1 Author i ty  Having  Jur isdic t ion.  The  phrase "authority 
having jur isdict ion" is used in NFPA d o c u m e n t s  in a broad manne r ,  
since jur isdic t ions  and  approval agencies  vary, as do their  
responsibilities. Where  public safety is primary, the  authori ty  having 
jur isdic t ion may be a federal,  state, local, or  o the r  regional  
d e p a r t m e n t  or  individual such as a fire chief; fire marshal;  chief  of  a 
fire prevent ion bureau,  labor  depa r tmen t ,  o r  heal th  depar tment ;  
bui ld ing official; electrical inspector;  or  o thers  having statutory 
authority.  For insurance  purposes ,  an  insurance  inspect ion 
depar tmen t ,  rat ing bureau ,  or  o the r  insurance  company  
representat ive may be the  authori ty having jurisdict ion.  In many 
circumstances ,  the proper ty  o w n e r  o r  his or  he r  des ignated agen t  
assumes the role o f  the  author i ty  having jurisdict ion;  at gove rnmen t  
installations, the  c o m m a n d i n g  officer o r  depar tmen ta l  official may 
be the authori ty  having jur isdict ion.  
A-I-4.1 Lis ted .  T h e  m e a n s  for  identifying l isted e q u i p m e n t  may 
vary for each organizat ion conce rned  with p roduc t  evaluation; some 
organizat ions do not  recognize e q u i p m e n t  as listed unless it is also 
labeled. The  author i ty  having jur isdic t ion should  utilize the system 
employed by the  listing organizat ion to identify a listed product .  
A-1-4.2 (231-A-1-$) Available Height for Storage, For new 
sp.rinkler installations.. , m a x i m u m  he igh t  o f  storage is the he igh t  at 
which c o m m o d m e s  can be s tored above the floor where the 
m i n i m u m  requ i red  unobs t ruc ted  space below sprinklers is 
mainta ined.  For the  evaluation o f  exist iug situations, m a x i m u m  
he igh t  o f  storage is the m a x i m u m  exist ing height,  if space between 
sprinklers  and  storage is equal  to or  greater  than required.  
A-1-4.2 (251-A-1-3) C o m p a r t m e n t e d .  Cartons used in most  of  the 
Factory Mutual -sponsored  plastic tests involved an ordina  D' 200-1h 
(90.7-kg) test o f  outside corrugated  car tons  with five layers of  
vertical pieces o f  corrugated  carton used as dividers on the inside. 
The re  were also single horizontal  pieces of  cor rugated  carton 
between each layer. O the r  tests sponsored  by the Society o f  Plastics 
Industry, Industr ial  Risk Insurers,  Factory Mutual,  and  K e m p e r  used 
two vertical pieces of  car ton (not  corrugated)  to form an "X" in the 
carton for separat ion of  product .  This  was not  cons idered  
c o m p a r t m e n t e d ,  as the pieces of  car ton used for separat ions  were 
flexible (not  rigid), and  only two pieces were in each carton. 
A-1-4.2 (231-A-1-3) Conta iner .  The  term conta iner  includes i tems 
such as car tons  and  wrappings.  Fire-retardant  containers  or  tote 
boxes do not  o f  themselves create a need  for automatic  sprinklers 
unless coated with oil or  grease. Conta iners  can lose their  fire- 
re tardant  proper t ies  if washed. For obvious reasons, they should  not  
be exposed to rainfall. 
A-1-4.2 (231D-A-I-2) Miscel laneous Tire Storage. Th e  l imitations 
on the  type and  size of  storage are in tended  to identify those 
si tuat ions where tire storage is present  in l imited quanti t ies  and  
incidental  to the  main  use o f  the building.  Occupancies  such as 
aircraft hangars ,  au tomobi le  dealers,  repair  garages, retail s torage 
facilities, automot ive  and  truck assembly plants,  and  mobile h o m e  
assembly plants are types of  facilities where  miscel laneous storage 
could be present .  The  fire protec t ion sprinkler  design densities 
specified by . i ". ', ; ,, Standard J?rr the Installation ~f Sprinkler 
.S),stems, are adequate  to provide protect ion for the storage heights  
indicated. Storage beyond these heights  or  areas present  hazards 
that  are properly addressed by this s tandard and are outside the 
scope of  " ~t' ~ . 

A-1-4.2 See Table A-1-4.2 on the  following page. 
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Table A-1-4.2 (231E Table A-I-3) Typical Cotton Bale Types and Approximate Sizes 
Bale Type D i m e n s i o n s  

(in.) (mm) (lb) 
Avg. Wt. Volume Densi ty  

(k~) (fi3) (m 3) (lb/fi3) (k~/m31 
226.8 40.1 1.13 12.5 201 

226.8 34.4 0.97 14.5 234 

226.8 22.0 0.62 22.7 366 
226.9 20.7 0.58 24.2 391 

226.8 17.6 0.50 28.4 454 
226.8 17.4 0.49 28.7 463 

226.8 15.5 0.44 32.2 515 

Gin, flat 55 x 45 x 28 1397 x 1143 x 711 500 
Modified gin, 

flat 55 × 45 x 24 1397 × 1143 x 610 500 
Compressed ,  

s tandard 57 x 29 x 23 1448 x 736 x 584 500 
Gin, s tandard 55 × 31 x 21 1397 x 787 x 533 500 
Compressed ,  

universal 58 x 25 x 21 1475 x 635 x 533 500 
Gin, uni~ersal 55 x 26 x 21 1397 x 660 × 533 500 
Compressed ,  

high density, 58 x 22 × 21 1473 x 559 x 533 500 

A-1-4.2 (231F-A-I-4) Wrapped  Paper  Storage. Rolls that  are 
completely protected with a heavyweight kraft wrapper  oll both sides 
and ends are subject to a reduced degree  of fire hazard. Standard 
methods  for wrapping and capping  roils are ou t l ined  in ! i .  , .  ; , - ' :  

Wrapper 
Exterior wrapper 
Body wrapper 

Generalterm forprotective wrapping ofs ides 
and ends on roll. 

Body wrap 
Sleeve wrap 
W r a p - - d o  not 
cap 

Wrapperplaced amund c i~um~mnce of mll. 
No heads or caps needed. 

(01  

Heads 
Headers 

In ,de  heads 

Outside heads 

Edge protectors 
Edge bands 

Overwrap 

Protection applied to the ends of the rolls (Aand 
B). Heads do not lap over the end of the roll. 

Protection applied to the ends of the rolls 
next to the roll itself (B). The wrapper of 
th'~ rolls is crimped down over these heads. 

Protection applied to the ends of the rolls on 
the outside (A). This head is applied after 
the wrapper iS crimped. 

Refers to extra padding to prevent damage to 
roll edges (C). 

The distance the body wrap or wrapper overlaps 
itself (D). 

Roll cap A protective cover placed 
over the end of a roll. 
Edges of cap lap over the 
end of the roll and are 
secured to the sides of the 
roll. 

Figure A-1-4.2 Wrapping and capping terms and methods. 
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In some cases, rolls are protec ted  with laminated  wrappers,  us ing  
two sheets  of  hea D' kraft with a h igh- tempera tu re  wax laminate 
between the sheets.  Where  us ing this me thod ,  the overall weight o f  
wax-laminated wrappers shou ld  be based on  the  basis weight pe r  
I000 ft 2 (92.9 m-') o f  the ou te r  shee t  only, ra ther  than  on the  
combined  basis weight of  the  ou te r  and  i nne r  laminated  wrapper  
sheets. A properly applied wrapper  can have the effect of  chang ing  
the class of  a given paper  to essentially that  of  the  wrapper  material .  
The  effect o f  applying a wrapper  to tissue has not  been de t e rmined  
by test• 

. ,7 ~ i A-I-5 (231F-A-I-5) For convers ions  and  informat ion,  see 
ASTM E 380, Standard Practice . f t ,  Use of  the International System qf 
Units (SI). 

A ~  2.1.! A-3-1.1 (231-A-3-1.1, A-231F-A-3.1.1) With protect ion 
installed in accordance  with this s tandard,  fire protect ion of  
overhead steel and  steel co l umns  migh t  not  be necessmy. 

Considera t ion  should  be given to subdividing large-area 
warehouses in o rder  to reduce the  a m o u n t  of  merchand i se  that 
could be affected by a single fire. 

It is r e c o m m e n d e d  that  walls or  part i t ions be p rov ided  to 
separate  the storage area f rom mercant i le ,  manutac tu r ing ,  or  o the r  
occupancies  to prevent  the possibility of  transmissioJs of  fire or  
smoke between the two occupancies .  Door  open ings  shou ld  be 
equ ipped  with automatic-closing fire doors  appropr ia te  for the  fire 
resistance rating of  the  wall or  partition. 
A ~ o o A-3-1.3 (231-A-3-2) Cm~' . . . . . . . . . .  ~ :o : . . . . . . . . . . . . . . . . . .  

w ,  . . . .  a +  + r o o k  . . . . . . . .  a t  . . . . . . . .  8 ,  v . . . . . . . . . . .  v . . . . . . . . . . . . . . . .  1 3  

*1  . . . . . .  l . . . . . .  I ;  . . . . .  , ; ~1  . . . . .  A . . . .  
. . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  moni tors ,  gravity, or  mechanica l  
e×!~auat a;.'atemg ia casentia~ to smoke removal  after  control  of  t,he 

Since most  o f  the fire tests were conduc ted  without  heat  and  smoke  
vent ing and  draft  curtains, nrotec t ion snecified in NFPA 13 was 
developed wiIhout their  ,a,e. 

Smoke removal is imnor tan t  to manua l  fire f ight ing and  overhaul .  
Vents t h rough  eaveline windows, door, ,  moni tors ,  gravity or  
mechanica l  exhimst  systems facilitate~ ~moke removitl af ter  control  
of  the fire is achieved. 

Results o f  tests organized by the  National  Fire Protect ion Research 
Foundat ion  and  the  Retiail Commi t t ee  on Group  A plastics to St~Kty 
~he interact ion o f  sprinklers, vents and  draft  curtains indicate that  
the impact  o f  automat ic  vents on snr inkler  pe r fo rmance  is neutra l  
and  that draft  curtains are ootentiallv negative. Tes t  results show 
that the p lacement  of  sprinklers and  the thermal  sensitivity of  
snrinklers  Rnd vents should  be considered.  Care shou ld  be 
exercised in the p lacement  of  draft  curtains.  Where  reouired to be 
installed, draft  curtains should  be al igned where  r~ossible with aisles 
or  o the r  clear spaces in s~orage areas. Draft curtains,  where 
rmsitioned over storage could adversely affect snr inkler  onerat ions .  
The  n u m b e r  o f  ooerat in+ sorinklers 

increased and  led to a fire that  c o n s u m e d  more  commodi ty  
comoared  to o the r  tests with fires ignited away from the draft 
cur ta ins .  [This sec t ion  m o d i f i e d  by C o m m e n t  230-3 (Log #CC2)] 
A . . . . . .  A-3-2.1,~ (231A-A-4-1.2) Commodi t i es  that  are 
particularly susceptible to water damage  should  be s tored on skids, 
dunnage ,  pallets, or  elevated platforms in order  to mainta in  at least 
4 in. (10.2 cm) clearance from the floor. 
A-3-2.2.2 (231-A-4-2.2) Protect ion for exposed steel structural  roof  
m e m b e r s  migh t  be needed  and  should  be provided as indicated by 
the  authori ty having jur isdict ion.  
A ~  3.2.5A-3-2.2.:5 (231-A-4-2.5,231C-A-4-6.1,231D-5-3.2.5, 231E-A- 
3.3) Incandescen t  light fixtures should  have shades  or  guards  to 
prevent  the ignition of  commodi ty  f rom ho t  bulbs where possibility 
of  contact  with storage exists. 

~!;at fire ~aoee~ not  spread 5e:;;'cc:" piles t~a* are separated !3y aia!ea 
^c Q c, /o A ~ or greater  where apri:-k!er . . . . . . . .  :^ -  :~ pro-'ided "n 

. . . . . . . . . .  S ' I  . . . . . . . . . . . . . . . . . . . . .  open ings  : . . . . . . .  : . . . . . . .  "- 
T!~ia ia of  parties!a:- impor tance  iv, buS!dingo+ ;v!,Crc t!~ere are few 
ex te rmr  open:ngs .  
A A A 1 I . . . . . . . .  A-3-3.1 (231C-A-B-~pI) Wet  systems are r e c o m m e n d e d  for 
r~4 t  storage occupancies .  

D D, systems are ne rmi t t ed  only where  it is impractical to provide 
heat. 

Preaction systems shoul / l  be consido+ed for race.; storage 
Occupancies that  are unhea t ed ,  particularly where in-rack sprinklers 
are installed or  fo r  those  occupanc ies  that are highly susceptible to 
water damaffe. 
A-3-2.4 (231-A-4-4) Idle pallet storage in t roduces  a severe fire 
condi t ion.  Stacking idle pallets in piles is the best a r r a n g e m e n t  of  
combust ibles  to p romo te  rapid spread o f  fire, heat  release, and  
comple te  combus t ion .  After  pallets are used for a short  t ime in 
warehouses,  they dry ou t  and edges  become frayed and  splintered.  
in this condi t ion  they are subject  to easy ignition from a small 
ignit ion source.  Again, high piling increases considerably both the 
chal lenge to sprinklers and  the  probability of  involving a large 
n u m b e r  o f  pallets when  fire occurs.  Therefore ,  it is preferable to 
store pallets ou tdoors  where  possible. 

A fire in stacks o f  idle plastic or  wooden pallets is one o f  the 
greatest  chal lenges  to sprinklers.  The  unders ides  of  the pallets 
create a dry. area on which a fire can grow and expand  to o ther  shy 
or  partially wet areas. This  process o f  j u m p i n g  to o ther  dsy, closely 
located, parallel, combust ib le  surfaces cont inues  until  the fire 
bursts th rough  the top of  the stack. Once  this happens ,  ves T little 
water is able to reach the base of  the fire. The  only practical me thod  
of  s topping  a fire in a large concent ra t ion  o f  pallets with ceiling 
sprinklers is by means  of  prewetting. In high stacks, this canno t  be 
done  without abnormal ly  h igh water supplies. The  storage of empty  
wood pallets should  not  be permi t ted  in an nnspr inklered  
warehouse con ta in ing  o ther  storage. 
A-3-2.4.1.1 (231-A-44.1.1) See ",, ~,:,, "+ ', , ,.I : below. 

+', F!c:m:::¢:!;[;" ¢:;;d C:;:::!;::stit,;l; • Liquids Ce, dc. [This sec t ion  m o d i f i e d  
by C o m m e n t  230- (Log #CC3] 

T a b l e  A-3-2.4.1.1 (231-Table A-4-4.1.1) 

Wall  Cons truc t ion  

R e c o m m e n d e d  Clearance  B e t w e e n  Outs ide  Idle  Pal let  Storage  
and  Bui ld ing  

M i n i m u m  Dis tance  [ft (m)]  o f  Wall  f r o m  
Storage  o f  

Wall Type  O p e n i n g s  
Masonry None  

Wired glass with outside sprinklers  
and  1-hr doors  
Wired or  plain glass with outs ide 
sprinklers and  :~-/.i-hr doors  

Wood or  metal  with outs ide sprinklers 
.... Wood,  metal ,  or  o the r  

U n d e r  
50 

Pallets 

0 

10 (3.0) 

20 (6.1) 

50 to O v e r  
200 200 

Pallets Pallets 
0 0 

10 (3.0) 20 (6.1) 

20 (6.1) 30 (9.1) 

30 (9.1) 50 (t5.2) 

NOTES: 
1. Fire-resistive protec t ion comparab le  to that  of  the  wall also should  be provided for combust ib le  

eave lines, vent  openings ,  etc. 
2. Where  pallets are s tored close to a building,  the he igh t  o f  storage should  be restricted to prevent  

bu rn ing  pallets fi 'om falling on  the building.  
3. Manual  outs ide open  sprinklers generally are not  a reliable means  o f  protect ion unless property is 

a t t ended  to at all t imes by plant  emergency  personnel .  
4. O p e n  sprinklers control led by a deluge valve are preferred.  
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A a ft. I A-3-4.3.2 1231C-A-15-1) Tim use of  welding, cutt ing, 
soldering,  o r  brazing torches in the storage areas in t roduces  a severe 
fire hazard.  The  use of  mechanica l  fastenings and  mechanica l  saws 
or  cut t ing wheels is r e c o m m e n d e d .  Where  welding or  cut t ing 
opera t ions  are absolutely necessary, the requ i rements  o f  NI ~.. ~ " '. ~'., 
S t a n d a r d  f o r  lriTe PJevetdion in I f~e o f  ( ' u t t i n g  a , d  Weht in  , Proce*~eg 
should  apply. 

Locomotives should  not  be allowed to en te r  the storage area. 
A A g t )  I cA A A l O q l l P  A 1 0  O~  I ~ ' ~ * . :  . . . . . .  k . k . . I h  ~. . . . .  . 1 ~ . 1  ~ - - A  

their  co.'~tc.'~= removed fr, om the p ,emises  at f requen t  intcr.,alz. ( See 
~,/ : t , . : ,  ,e, tc~:;c!:;;-~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  ] ............. • . . . . . . . . .  J I / l , ~ . t  . . . . . .  .1 I :  . . . . . .  L l . . . . l l . ' . , f f  

A ~ 5.4_A-3-4.6.4 (231C-A-12.4) Periodic inspect ions o f  all fire 
protect ion e q u i p m e n t  should be made  in conjunct ion  with regular  
inspect ions  of  the premises.  Unsatisfactory condi t ions  should  be 
repor ted  immediate ly  and  necessary cor'rective measures  taken 
promptly.  

A ~.5.6A-3-3.4.2 (231C-A-12.6] All fire-fighting and  safety 
personnel  should  realize the great  dange r  in shut t ing  off  sprinklers 
once  o p e n e d  by heat  from fire. Shut t ing off  sprinklers to locate fire 
could c a u s e  a disaster. Ventilation, use o f  smoke  masks, smoke  
removal equ ipmen t ,  and  removal of  material  are safer. (See , : " '  
• ;: ::, R e c o m m e n d e d  Prt,'ctice,/m' P~e-lm'ident  P l a n n i n g . / b ~  Warehou.~e 

Oe~ upanrie.~, Jbr  add t t i oua l  i't!fi, m a t i o , . )  
Sprinkler water should be shu t  off only after the fire is 

ex t inguished  or completely unde r  the control  o f  hose streams. Even 
then,  rekindl ing is a possibility. To be ready for p romp t  valve 
r eopen ing  if fire rekindles, a person stat ioned at the  valve, a fire 
watch, and  dependab le  commun i ca t i ons  between them are needed  
until  automat ic  sprinkler  protect ion is restored. 

(a) I 'm-Fire E m e r g e m y  P l a n n i n g .  It is impor tan t  that  such 
p lann ing  be done  by m a n a g e m e n t  and  fire protect ion personne l  
and  the  action to be taken discussed and  correlated with the  local 
fire d e p a r t m e n t  personnel .  

The  critical t ime dur ing  any fire is in the incipient  stage, and  the 
action taken by fire protect ion personnel  upon  notification of  fire 
can allow the fire to be conta ined  in its early stages. 

Pre-emergency p l ann ing  should  con templa te  the following: 
1. Availability of  hand  fire-fighting e q u i p m e n t  for the he igh t  

and  type o f  commodi ty  involved 
2. Availability o f  fire-fighting e q u i p m e n t  and personnel  

properly trained for the' type o f  storage a r r a n g e m e n t  im'olved 
3. Assurance that all automat ic  f i r ep ro t ec t ion  equ ipmen t ,  

such as spr inkler  systems, water supplies, fire p u m p s  and  hand  
hose,  is in service at all t imes 

(b) F b e  De par tme n t  Operat ions .  Sprinkler  protect ion installed as 
required in this s tandard is expected to p ro tec t  the  bui lding 
occupancy without supp lementa l  fire d e p a r t m e n t  activity. Fires that  
occur  in rack storage occupancies  protected in accordance  with this 
s tandard are likely to be control led within the  limits ou t l ined  in ~ I 
t ~, since no significam, bui lding damage  is expected.  Fire 
d e p a r t m e n t  activity can, however, min imize  the  extent  of  loss. The  
first fire depa r tmen t  p u m p e r  arriving at a rack storage-type fire 
should  connec t  immediately to the sprinkler  s iamese fire 
d e p a r t m e n t  connect ion  and  start p u m p i n g  operat ions.  

In the test series for storage up to 25 ft (7,6 m),  the average t ime 
from ignition to smoke obscurat ion in the  test bui lding was about  
13 minutes .  The  first sp, rinkler opera t ing  t ime in these same fires 
averaged about  3 minutes,. Cons ider ing  response  t ime for the 
waterflow device to t ransmi t  a waterflow signal, approximately  9 
minu te s  remains  between the time of  receipt o f  a waterflow alarm 
signal at fire d e p a r t m e n t  h e a d q u a r t e r s  and the t ime of  smoke  
obscurat ion within the  building as an  overall average. 

In the  test series for storage over 25 ft (7.6 m).  the visibility t ime 
was ex tended.  If the fire depa r t men t  or  ~,.,..~'~" protect ion dcparm~ent  
facility emergency  personnel  arrives at the  bui lding in time to have 
sufficient visibility to locate the  fire, suppress ion  activities with small 
hose  lines should  be started. (Self-contained b rea th ing  appara tus  is 
r e commended . )  If, on  vhe o ther  hand,  the  fire is no t  readily visible, 
hose should  be laid to exter ior  doors  or  exter ior  open ings  in the 
bni ld iug and  charged  lines provided to these points,  ready for 
ul t imate  mop-up  operat ions.  Manual  fire-fighting opera t ions  in such 
a warehouse  should  nol be cons idered  a subst i tute  for sprinkler  
protect ion.  

I M P O R T A N T :  The  sprinkler system should  be kept in opera t ion  
d u r i n g  manua l  fire-fighting and  mop-up  operat ions .  

Dur ing  the testing program,  the installed automat ic  ex t inguish ing  
system was capable of  control l ing the fire and  reducing  all 
t empera tu res  to ambien t  within 30 minutes  of  ignition. Ventilat ion 
opera t ions  and  mop-up  were not  started until this point.  The  use o f  
smoke  removal e q u i p m e n t  is important .  

Smoke removal  capability should  be provided. Examples  o f  
smoke removal e q u i p m e n t  include:  

(a) Mechanical  a i r -handl ing systems 
(b) Powered exhaus t  fans 
(c) Roof-mounted  gravity vents 
(d) Per imeter  gravity vents 

Whichever  system is selected, it should  be des igned for manua l  
actuat ion by the fire depar tment ,  thus  allowing personne l  to 
coordinate  tile smoke  removal (ventilation) with mop-up  
operat ions .  
Also see NFPA 600 and  Appendic ies  F and  G 
A ~ a , (251 A I~ a I . I  ) !nd',:stria! trucks u a n g  gas or  ..-I . . . . . . .  

. . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hazard. 
The  ",;so o f  = 'echanica!  fastcr.!.qg~ and  mac};anica! s'a:v; or  c~,tt.ng 
;vhec's is r e c o m m e n d e d .  

' ! ~ 1 0  . . . . .  A-4-2 (931-A4-$.2) Storage should  he separated by aisles 
so that piles are not  more  than 50 ft (15.2 m) wide or 25 ft (7.6 m)  
wide if they abut  a wall. Main and  cross aisles should  be located 
opposi te  window or  door  open ings  in exter ior  walls. This  is o f  
part icular  impor tance  in buildings where few exter ior  open ings  
exist. Aisle width should  be at least 8 ft (2.4 m).  In j u d g i n g  the  
adeqnacy o f  exist ing sprinkler  protection,  aisle spacing and  
f requency should  be given considerat ion.  
A-5-3.1 (231C-A-4-1) Rack storage as referred to in this s tandard  
con templa tes  commodi t i es  in a rack structure,  usually steel. Many 
variations o f  d imens ions  are found.  Racks can be single-row, 
double-row, or  multiple-row, with or  without solid shelves. Th e  
s tandard  commodi ty  used in most  o f  the tests was 42 in. (1.07 m) 
on  a side. The  types of  racks covered in this s tandard  are as follows: 

Double - l low Rm'ks .  Pallets rest on two beams  parallel to the aisle. 
Any n u m b e r  o f  pallets can be suppor ted  by one  pair of  beams.  [See 
/ . . . . . .  ~ . . . .  through (d) .]  

A u t o m a t i c  S torage-Type Rack.  The  pallet is suppor ted  by two rails 
r u n n i n g  perpendicu la r  to the aisle. [See / . . . . . .  .~ ": ;" / , ,  .] 

Mul t ip le - l?ow R a c k s  M i n e  t han  T w o  Pallet,~ Dee[), M e a s u r e d  A is le  to 
Aisle,. These  include drive-in racks, dr ive- through racks, flow- 
th rough  racks, portable racks ar ranged in tile same manne r ,  and  
convent ional  or  automat ic  racks with aisles less than  42 in. (1.07 m) 
wide. /See :" :,,; .... ! ' " thmuf fh  (i) .] 

M o v a b l e  Rack*. These  are racks on fixed rails or  guides.  They  can 
be moved back and  forth only in a horizontal  two-dimensional  
plane.  A moving  aisle is created as abut t ing  racks are e i ther  loaded 
or  unloaded,  then  inured across the aisle to abut  o the r  racks. [,See 
: . ' , ,  . : ': ' " . /  

Solid She lv ihg .  Convent ional  pallet racks with plywood shelves on  
the  shell" beams  [see / - :  " , ,  ! : ,, : , a n d  (d ) / .  T h e s e  are  used in 
special cases. (t,,;.~ . . . .  ,.,, : ._) 

Cant i l ever  Rack .  The  load is suppor ted  on a rms  that  ex tend  
horizontally f rom columns.  The  load can rest on the  arms or  on  
shelves suppor ted  by tile arms. [See I : ~ .; " : ~ ' . . ]  

Load dep th  in convent ional  or  automat ic  racks should  be 
considered a nomina l  4 ft (1.22 m).  [See ,  ,, , : " . .1 
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Figure A-5-3.1(a) Conventional pallet rack. 
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Legend 
A - -  Load depth 
B - -  Load width 
E - -  Storage height 
F - -  Commodity 

G -  Pallet 
H - -  Rack depth 
L - -  Longitudinal flue space 
T - -  Transverse flue space 

Figure A-5-3.1 (b) Double-row racks without solid or  slatted shelves. 
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Legend 

A - -  Shell depth 
B - -  Shelf height 
E - -  Storage height 

F - -  Commodity 
H - -  Rack depth 
L - -  Longitudinal flue space 
T - -  Transverse flue space 

Figure A.5~3.1(c) Double-row racks with solid shelves. 

Legend 

A - -  Shelf depth F - -  Commodity 
B - -  Shelf height H - -  Rack depth 
E - -  Storage height L - -  Longitudinal flue space 

T - -  Transverse flue space 

Figure A-5-3.1 (d) Double-row racks with slatted shelves. 
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Figure A-5-3.1(e) Automatic storage-type rack. 
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L - -  Longitudinal flue space 

Figure A-5-3.1(f) Multiple-row rack to be served by a reach truck. 

Aisle view 

T - -  Transverse flue space 

Figure A-5-3.1(g) Flow-through pallet rack. 
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Figure A-5-3,l(h) Drive-in rack - -  two or more  pallets deep  (fork 
truck drives into the rack to deposi t  and withdraw loads in the 

depth of  the rack). 
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Figure A-5-3J (j) Movable rack. 
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Figure A-5-3.1(k) Cantilever rack. 

Figure A-5-3.1(i) Flow-through racks (top) and-Fortablc  rack~ 

514 



N F P A  2 3 0  - -  A 9 9  R O C  

A-5-3.2 (231C-A-4-2) Fixed rack s t ructures  should  be des igned to 
facilitate removal or  repair of  damaged  sections without  resort ing to 
flame cut t ing or welding in the storage area. Where  sprinklers are to 
be installed in racks, rack design should  anticipate the addit ional  
clearances necessa:y to facilitate installation of  sprinklers.  The  rack 
s t ructure  should  be anchored  to prevent  damage  to spr inkler  lines 
and  supply piping in racks. 

Rack s tructures  should be des igned for seismic condi t ions  in 
areas where seismic resistance o f  bui ld ing s t ructure  is reqnired.  
A-5-3.3 (231C-A-4-4) Storage in aisles can render  protect ion 
ineffective and  should  be discouraged.  

installatiana, :naxin- nm-s-mrage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o o 

the cva:uation e,f exi~ti;~g situatie.na, m a x i m a m  ate, rage he igh t  i~ the 
m a x i m u m  c-xiating if apace hetween the gp:'inklera and  ate, rage ic 
equal  to or  g :ca ter  than  that  required.  
& = qt R = l ~ l g | / ~  a A g 1 ~. a | . ~ . - :  . . . . . .  I ~ I  . . . . . . . . .  17' ~ *  ' . . . .  1 ¢ *  ~uvv/n.Qn 

m) should  ~'~ ~ : ~ . ~ : . . ~ a  5et ' ; 'een ate,rage and  . , , . j  . . . . . .  v . . . . . . . .  

of  ouch member ; .  
A 1 a . ~ . 6  (2a!C A ~. 6.2 )-- Incandcaccnt  lig!'t fixturea a h n n ! d  have 
o , , ~ . . . o  ~ ,  ~..~.uo ~v l ~,,, .~ ,...,~,..u.v,, v. ~v.,.,,,v~..u..o ..v.,, ,.v~ u u . ~  

. . . . . . .  I . . . . . .  ~ ' " ' 7  v .  ~v , . . ~  . . . . . . . . . . . . . . . . . . . . . .  ,%, 

A A . I . I . !  (2~!C A 5  2.! ) Wet  C,'atema are rcce,:: :mended for :-ack 

heat. 
Prcaction C,'atema aho'-!d be ce.naidcrcd fe.r rack atoragc 

. . . . . . . . . .  : ~ -  "~" . . . . . . . . .  "" . . . .  -I . . . .  : ~ ' " ~ - ' "  here  in rack apdnklera 
arc inatalIed e.r for the.~e occ-:panciea that arc highly :uaceptib!e to 

A A * a : A-5-4.1.1(231C-A-5-8.1) Detection systems, concent ra te  
pumps ,  generators ,  and  o ther  system c o m p o n e n t s  essential to the  
opera t ion  o f  the system should  have an approved standby power 
source .  
A 5  I . I . ! . !  A-5-4.2.1(a) (231C-A-5-8.4.1.1) Where  high-expansion 
foam is con templa ted  as the  protect ion media,  considera t ion  
should  be given to possible damage  to the  commodi ty  f rom soaking 
and  corrosion.  Considera t ion  also should  be given to the  p rob lems  
associated with removal of  foam after discharge.  

he aumme, n ~  t n  deal with an;,' emergency. A ;;'el! t rained ~!ant  

t ra ined in the fe.llowing pre'cedurea: 

x~/~'~ Opera t ion  of  it-m-sprinkler a;,'~tcm and  water auppIy 

(e) Uae c f  matcria! hand l ing  e q u i p m e n t  while aprink!ers are 

(g) Nccd for brea th ing  appara tu :  
Attcntic.n ~.^ . . ,a  ~.~ given to. advance ~ ' ~ ;  . . . . .  "* "~-:~: . . . .  ~'~" 

.4,5 2.1 (231DA 2 !) Smoke re.mova! ia impe.rtant t o  manda l  ,qrc 

.K  . . . . .  Iv. . . . . .  I :  . . . . . .  ; ~ ,,-1 . . . . .  . 4  . . . . . . . . .  ; .  . . . . . . . . .  : *  . . . . . . .  K ~ ; ~ I  

cxha.dat C.'~te:=,-a ia ea~entia' re. ~:noke :-emova! after control  c f  the 

A ~ c} 1 l m  / O ~ l l P t  A 0 1 | / l ~ , . ; I A ;  . . . .  A . . . .  A : . . . . . . . . . .  

requircmcn=a affect t! 'e tH3e e,f ce.n~tr;:ctio:: :ejected.  

A-6-4.1.1 .(231D-A-3-1) It is not  the intent  to limit the  pile length.  
(See Figure A-6-4.1.1.) 

!i ~i':¢~'"~:a~"~"c~'xS~qi~Y't4(~"~f~Yfd"~'~°"~'~°)~:~":~'~~ P,,e w,dth 25 ft (max) L~ 

Main aisle (8 ft rain) 

4 ~ ~ ~ ; n a ' s l e ( 8 f t m i n )  P ' l ew 'd t i50f t (ma×)  1 ~ 

W Pile width 25 ft (max) 

N O T E :  L - -  L e n g t h ;  W - -  W i d t h  

F i g u r e  A - 6 - 4 . 1 . 1  T y p i c a l  p i l i n g  a r r a n g e m e n t  in  a c c o r d a n c e  with 
~ e c t i o n  6,  ; ~,+,. 

. . ,  . . . . . . . . .  . . . . . . .  ~ : , . : , : . .  . . . . . .  2 ;  C 2 : Z ? . : ~ 2 £ Y C ' C C T : ; ' 2 V  ~ ' "  . . . . . . . . . . . . . . .  

A-6-3.1.3 (231D-A-2-3) NFPA 101, Life Safety Code, accurately 
reflects the  travel distance requ i rements  as follows: 

(a) Tire s torage is classified as ordinary hazard. 
(b) Tire fires bgin bu rn ing  slowly. In combina t ion  with an 

acceptable automat ic  sprinkler  system, this allows t ime for egress. 
( e )  Tire  s torage warehouses  have a low occupan t  load. 
(d) Large aisle widths [8-ft (2.4-m) m i n i m u m ]  required in 3-1.2 

o f  htis s t andard  facilitate egress. 

~ig!" expana:,on foam mig! ' :  he uacd to a u g m e n t  an existing 
~ p r i n k l c r  ~'atcm with a ca!culatcd dcna';:y ~cD.:v that  required for 
. . . .  i ~ .  vp .  . . . . . . . . .  ,~, . . . . .  ,5, . . . . . . . . . . . . .  i . . ~ ,  . . . . . . . . . . . .  7 ° . . . . .  
~ .1~ . . I - , - ~1  , . . . . . .  ; + . 1 -  Cl  OK  - - - - ~  / r , g  r ; l fX  o I / ~ : - -%  / ~ 1  . . . .  IA  k - -  

. . . . . . . . . . . .  ~ o  requ:r:::g up re" O.a9 g p m / f t  ~ ~-~.~r'°a ~ ~'/~:--)/~].,, , ,  . . . . .  

pra; ' ided in ki, VA f;~;,,, St';r;d,?;d c,:; [::d:vs,'da! H : ' c  B rigadc:. (Aloe .=:c 
% . . . . . . .  :<,  / : - ~  

A-7-2 (231F-A-2) P a p e r  C l a s s i f i c a t i o n .  These  classifications were 
derived from a series o f  large-scale and  laboratory-type small-scale 
fire tests. It is recognized that  not  all paper  in a class burns  with 
exactly the  same characteristics. 

Paper  can be soft or  hard,  thick or thin, or  heavy or  light and  can 
also be coated with various materials. The  broad range of  papers  
can be classified according to various properties.  O n e  impor t an t  
property  is basis weight, which is def ined as the weight of  a shee t  of  
paper  o f  a specified area. Two broad categories are recognized by 
indusuy  - -  paper  and  paperboard.  Paperboard  normally has a basis 
weight o f  20 lb (9.1 kg) or  greater  measured  on a shee t  1000 ft 2 (92.<3 
m 2) in area. Stock with a basis weight less than  20 Ib/1000 ft -+ (9.1 
kg/92.9 m'2) is normally categorized as paper. The  basis weight of  
paper  is usually measured  on a sheet  3000 ft'-' (278.7 m 2) in area. Th( 
basis weight o f  paper  can also be measured  on the total area o f  a 
ream of  paper ,  which is normally the case for the following types o f  
pr in t ing  and  writing papers: 

Bond paper  - -  500 sheets  17 in. x 22 in. (432 m m  x 559 m m )  = 
1300 ft'-' (120.8 m'-') per  ream 

Book paper  - -  500 sheets  25 in. x 38 in. (635 m m x  965 ram) = 
3300 if-' (306.6 m'-') per  ream 

Index paper  - -  500 sheets  25.5 in. x 30.5 in. (648 m m x  775 ram) 
= 2700 ft '2 (250.8 m 2) per  ream 

Bristol paper  - -  500 sheets  22.5 in. x 35 in. (572 m m  x 889 m m )  = 
2734 ft'-' (254 m'-') per  ream 

Tag paper  - -  500 sheets  24 in. x 36 in. (610 m m  x 914 m m )  = 
300Off: (278.7 m'-') per  ream 

For the  purposes  o f  this s tandard,  all basis weights are expressed 
. 9 9 O . . . m lb/1000 ft- ( kg /9 . . 9  m- )  o f  paper. To de te rmine  the basis wmght  
per  1000 ft'-' (92.9 m'-') for papers  measured  on a shee t  o f  different  
area, the  following formula  should  be applied: 
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Basis weight / 1000 ft z = basis weight x 1000 measured  area 
Example:  To de te rmine  the basis weight per  1000 ft'-' (92.9 m -~) 

o f  16-1b (7.3-kg) bond  paper ,  the  fo rmula  would be as follows: 
16 lb × 1000 = 12.3 Ib/1000 ft'-' 
1300 ft 2 

Large- and  small-scale fire tests indicate that  the  bu rn ing  rate o f  
paper  varies with the basis weight. Heavyweight paper  burns  more  
slowly than lightweight paper.  Full-scale roll paper  fire tests were 
conduc ted  with the following types o f  paper: 

Linerboard - - 4 2  Ib/1000 ft- (19.1 kg/92.9 m ~) nomina l  basis 
weight 

N e w s p r i n t - -  10 Ib/1000 f(-' (4.5 kg/9C2.9 m'-') nomina l  basis 
weight  

Tissue - -  5 lb /1000 ft ~ (2.3 kg/92.9 m'-') nomina l  basis weight 
The  rate o f  fire spread over the surface o f  the tissue rolls was 

extremely rapid in the  full-scale fire tests. The  rate o f  fire spread 
over the surface o f  the l inerboard rolls was slower. Based on the  
overall results o f  these full-scale tests, a long  with addit ional  data 
f rom small-scale test ing o f  various paper  grades, the  broad range o f  
papers  has been classified into three  major  categories as follows: 
• Heavyweight - -  Basis weight o f  20 lb/1000 ft -° (9.1 k g / 9 2 . 9  m -~) or  
greater 

M e d i u m w e i g h t -  Basis weight of  10 lb to 20 lb /1000 ft -~ (4.5 kg to 
9.1 kg/92.9 m =~) 

Lightweight  - -  Basis weight o f  less than  10 lb /1000 ft 2 (4.5 
kg/92.9 m 2) and  tissues regardless of  basis weight 

The  following SI units  were used for conversion of  English units: 
1 lb = 0.454 kg 
1 in. = 25.4 m m  
1 ft = 0.3048 m 
1 ft-" = 0.0929 m '-' 

The  various types o f  papers  normally found  in each o f  the three  
major  categories  a?e illustrated in I d,l~. A 7 2. 

Table A-7-2 Paper Classification 
Medium- 

Heav),wei~'ht weight 
Linerboards Bond and 

reproductioo 
Medmm Vellum 

Kraft roll wrappers Offset 
Milk carton board Tablet 

Folding carton board Computer 
Bristol board Envelope 

Tag Book 
Vellum bristol board Label 

Index Magazine 
Cupstock Butcher 

Pulp board Bag 
Newsprint 

(unwraD[~ed) 

U~,t- 
weight Tissue 

Cm'bonizmg Toilet tissue 
tissne 

Cigarette Towel tissue 
Fruit wrap 
Onion skin 

~ . + h +  . . . .  . 4  . . . . .  K . . . I  ¢ ;  . . . . . . .  . C ; , + ~  * ~ . *  . . . . . . . . . . .  A , . ~ * ~ A  . . . : * l . ^ . . *  

A . . . .  I ~ + A  . . . : * I  . . . .  * + K  . . . . . .  C . . . .  1 .  . . . .  * : ~ +  

th rou  ;;'.n~o'¢:s, ~ . . . .  , ~ . . . . .  : . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  
o 

fire :° - ~ ;  . . . .  a /e., . ,  .,...]/,'+ "++~:, r ' , ,: .+,. f i: , ,  c+.,..~ . . . . . .  .i u ..... 1: . , . , , : . .g )  • o ~ . . . . . . . .  t . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  , . v  . . . . . . . . . .  

A-7-3.1 (231F-A-3-3) With protect ion installed in accordance  with 
this s tandard ,  fire protect ion o f  overhead steel and steel co lumns  is 
no t  necessary. However, some  l ightweight  beams  and  joists can 
distort  and  necessitate rep lacement ,  particularly following fires 
involving plastic-wrapped rolls s tored 20 ft (6.1 m) and  higher .  
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Appendix B (231-Appendix C) Protection of  Outdoor Storage 

B-I (231-C-1) General. 
B-I.1 (231-C-1.1) The  hazards o f  exposure  to ou tdoor  storage from 
ignit ion sources  and  expos ing  fires and  the infinite variety o f  
condi t ions  u n d e r  which such exposures  can occur  r ende r  
impossible the  formula t ion  of  any single table, fot~mlae,  or  set o f  
rules that  can cover all condi t ions  adequately.  
B-I.2 (231-C-1.2) R e c o m m e n d a t i o n s  conta ined  in this append ix  
are  for the  protect ion o f  ou tdoor  storage o f  commodi t ies  covered by 
the  s tandard.  (See  S ec t i o n  / -  L : 
B-I.3 (231-C-1.3) In general ,  the  provision o f  automat ic  fire 
protec t ion is impractical  for o u t d o o r  storage. As a result, emphas i s  
mus t  be p laced  upon  the followi.ng: 

(a) Control  o f  potential  ign iuon  sources,  such as f rom exposin~ 
buildings,  t ransformers ,  yard equ ipmen t ,  refuse burners ,  overhead 
power lines, and  vandals 

(b) El iminat ion o f  adverse factors such as trash accumulat ions ,  
weeds, and  b r u s h  

(c) Provision o f  favorable physical condit ions,  such as l imited 
pile sizes, low storage heights ,  wide aisles, and  possible use of  fire- 
r e t a rdan t  covers (e.g., tarpaul ins)  

(d) The  rapid  and  effective application of  manua l  fire-fighting 
efforts by the provision o f  fire alarms, strategically located hydrants,  
and  a d e q u a t e  hose houses  or  hose reels 
15-1.4 (231-C-1.4) O u t d o o r  s torage shou ld  be avoided in most  case~, 
bu t  is recognized as a necessity in many industries.  
B-1.4.1 (231-C-1.4.1) Ou tdoo r  storage is acceptable for materials 
tha t  are  as follows: 

(a) O f  low fire hazard,  not  requir ing protec t ion even if located 
i ndoo r s  

(b) Of  sufficiently low value that  a potential  loss would not  
justify the utilization o f  bui ld ing space 

(c) Of  such severe fire hazard that  indoor  protection is 
impract ical  when  balanced against  potential  loss 

(d) Of  large volume and  bulk, mak ing  it impractical to 
cons t ruc t  and  protect  a bui lding to house  the storage 
B-1.4.2 (231-C-1.4.2) Where  materials  that  normally would be 
s tored in bui ldings are 8toted outdoors  in t emporm y  emergencies ,  it 
is r e c o m m e n d e d  that special p recau t ions  be taken for their 
safeguard and  that  they be moved to a storage warehouse as soon as 
possible.  
B-I.5 (231-C-1.5) Standards that  address  ou tdoor  storage o f  
specific commodi t i es  are found  in e L~d, i .  + ::. 
B-2 (231-C-2) Responsibility of  Management. 
B-2.1 (231-C-2.1) It is the responsibility o f  m a n a g e m e n t  to properly 
cons ider  the  hazards of  the various materials  handled.  Protection 
r equ i r emen t s  and  storage a r r angemen t s  vary with the  combustibili ty 
o f  the  materials. M a n a g e m e n t  should  de te rmine  any special 
precaut ions  that  should  be followed for the  types o f  material  stored. 
T h e  care, cleanliness,  and  ma in t enance  exercised by m a n a g e m e n t  
de te rmine  to a large extent  the relative fire safety in the storage area. 
B-2.2 (231-C-2.2) Considera t ion  should  be given by m a n a g e m e n t  tc 
p roper  storage o f  materials in o rder  to prevent  the u n d u e  
concen t ra t ion  o f  quanti t ies  o f  such materials  in a single location, 
subject  to one  catas t rophe.  The  criteria used  to de te rmine  tim 

• a m o u n t  of  such material  that  should  be stored in a single location 
are no t  only d e p e n d e n t  upon  the dollar value o f  the commodi ty  but  
also upon  the total supply and  availability of  the material. Th e  
impact  o f  the  loss o f  the  storage upon  the ability to cont inue  
p roduc t ion  shou ld  be considered.  
B-3 (231-C-3) Site. 
B-3.1 (231-C-3.1) In selecting a site for ou tdoor  storage, preference  
shou ld  be given to a location that  can provide the  following: 

(a) Adequa te  municipal  fire and  police protect ion 
(b) An adequate  public water system with hydrants  suitably 

located for protect ion of  the storage 
(c) Adequa te  all-weather roads for f ire depa r tm en t  apparatus  

r e sponse  
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(d) Sufficient clear space from buildings or from o ther  
combust ib le  storage that  const i tutes  an exposure  hazard 

(e) Absence  of  flood hazard 
(f) Adequate  c learance space between storage piles and  any 

highways, br idges,  railroads, and  woodlands  
(g) Topography  as level as possible to provide storage stability 

B-3.2 (231-C-3.2) The  entire site should  be su r rounded  by a fence 
or o the r  suitable mea ns  to prevent  access o f  unauthor ized  persons.  
An adequate  n u m b e r  o f  gates should  be provided in the 
su r round ing  fence or  o ther  barriers to permi t  ready access of  fire 
appara tus ,  
B-4 (231-C-4) Material Piling. 
B-.4.1 (231-C4.1) Materials should  be s tored in unit  piles as low in 
he ight  and  small in area as is consis tent  with good  practice for the 
materials  stored. The  m a x i m u m  he igh t  should  be de te rmined  by the  
stability o f  pile, effectixe reach o f  hose streams, combustibili ty of  the  
commodi ty ,  and  ease of  pile breakdown u n d e r  fire or  mop-up  
condit ions.  Long  narrow piles are preferred over large square piles 
to facilitate manua l  fire" fighting. (The shor t  d imens ion  increases the  
effectiveness o f  hose s t reams and  eases pile breakdown.) 
B-4.2 (231-C4.2) Aisles should  be main ta ined  between individual 
piles, between piles and  buildings,  and  between piles and  the  
boundary  line o f  the  storage site. Sufficient driveways having the 
width of  at least 15 ft (.t.57 m) should  be provided to allow the 
travel o f  fire e q u i p m e n t  to all por t ions of  the  storage area. Aisles 
should  be at least twice the pile he igh t  to reduce the spread of  fire 
f rom pile to pile and  to allow ready access for fire fighting, 
emergency  removal of  material,  or  salvage purposes.  
B-4.3 (231-C-4.3) As the  commodi ty  class increases in 
combustibil i ty or  where storage could be ignited easily f rom 
radiation, wider aisles should be provided .  Smaller uni t  pikes migh t  
be an alternative to wider aisles if yard space is limited. 
B-4.4 (231-C-4.4) For ou tdoor  idle pallet storage, see Section ;~  
and ~ ;  , t o f  this s tandard.  Separation between piles of  idle pallets 
and  o the r  yard storage should  be as specified in "f:,i,l,, 1; ~, :. 

Table B-4.4 (231-Table C-4.4) Pile Separation 
Pile Size Minimum Distance in ft (m) 

Fewer than  50 pallets 20 (6) 
50-200 pallets 30 (9.1) 
More than  200 pal!ets 50 (15.2) 

II-4.5 (231-C4.5) Boundary  posts with signs des ignat ing  pil ing 
limits shou ld  be provided to indicate yard area, roadway, and  aisle 
limits. 
B-5 (231-C-5) Buildings and  Other Structures. 
B-5.1 (231-C-5.1) Yard storage, particularly s torage o f  commodi t ies  
in the  h igher  heat  release category, should  har0e as m u c h  separat ion 
as is practical f rom impor t an t  buildings and  structures,  but  not  less 
than  that  offered by 5,1 i '~ ~/, k, Recommended Prac:tire.for Protection of 
Buildings from Exterior l,'he Exposures. 
B-5.1.1 (231-C-5.1.1) ,ks guidance  in us ing  Nl, l ,'~ "::~k, Recommended 
Practice for Protection o]" Buildings/iota Exte~or Fiw Expo.~ures, to 
establish clear spaces, 'the following classification of  severity with 
commodi ty  classes o f  this s tandard  shou ld  be used on the basis o f  
100 pe rcen t  open ings  re~resent ing  yard storage: 

(a) Light Severity --. Gommodi ty  Class I 
(b) Moderate Severi(~, - -  C ommod i t y  Class II 
(c) Interpolate  between modera te  and  severe severity for 

Commodi ty  Class III 
(d) Severe Sevelqty - -  Commodi ty  Class IV and  Class A plastics 

NOTE:  The  guidel ines  of  i~-5 ~,, ~ apply to the equivalent  
commodi ty  classes o f  this s tandard.  T he  severity of  the expos ing  
bui lding or  s t ruc ture  also should  be a considera t iou  where 
establ ishing a clear space.  
B-6 (231-C-6) Yard Maintenance and Operations.  
B-6.1 (231-C-6.1) The ent ire  storage site should  be kept free from 
accumula t ion  o f  unnecessary  combust ib le  materials.  Vegetat ion 
should  be kept  cut  low. Procedures  should  be provided for weed 
control  and  the  periodic c leanup  o f  the  yard area. 

B-6.2 (231-C-6.2) Adequa te  l ighting should  be provided to allow 
supervision of  all parts o f  the  storage area at night.  
B-6.3 (231-C-6.3) All electrical e q u i p m e n t  and  installations should  
conform to the  provisions of  "~!i ' ,  , ~, National Eleetrtcal Code ®. 
B-6.4 (231-C-6.4) No hea t ing  e q u i p m e n t  should  be located or used 
within tim storage area. Salamanders ,  braziers, portable heaters,  and  
o the r  open  fires should  not  be used. 
B-6.5 (231-C-6.5) Smoking  should  be prohibi ted,  except  in 
locations p rominen t ly  des ignated  as smok ing  areas. "No Smoking" 
signs should  be posted in prohibi ted areas. 
B-6.6 (231-C-6.6) Welding and  cu t t ing  opera t ions  should be 
prohib i ted  in the  storage area, unless in compl iance  with ~ ~ V,;. 
; i~;,  Standard for File Prevention in Use o[ Cutting and VVeldiog 
Prol:esse,s. 
B-6.7 (231-C-6.7) Tarpaul ins  used for protect ion of  storage against  
the weather  should  be o f  f ire-retardant  fabric. 
B-6.8 (231-C-6.8) Locomotives fi'om which glowing particles could 
be emi t ted  from exhaus t  stacks should not  be permi t ted  in the yard. 
B-6.9 (231-C-6.9) Motorized vehicles using gasoline, diesel fuel, or  
l iquefied pe t ro leum gas as fuel should  be garaged in a separate, 
de tached  building.  
B-6.9.1 (231-C-6.9.1) Storage a n d  hand l ing  o f  fuel should conform 
with ~l ' i '  ', ;,~, Flamrtu~ble and Combustible Liquids Code, and , ~ P.\ ~ " 
Liquefied Petroleum Gas Code. 
B-6.9.2 (231-C-6.9.2) Repair  opera t ions  should  be condnc ted  
outs ide the yard unless a separate  masonry  wall bui lding is 
provided. Vehicles should  not  be greased,  repaired,  painted,  or  
otherwise serviced in the  yard. Such work should  be conduc ted  in 
conformity  with ?',i I ,~ ,~,~l',, Standatztfor Repair Garages. 
B-7 (231-C-7) Fire Protect ion.  
B-7.1 (231-C-7.1) " Provisions shou ld  be made  for promptly notifyin 8 
the public fire d e p a r t m e n t  and  private fire brigade (if available) in 
case of  fire o r  o the r  emergency.  
B-7.2 (231-C-7.2) Hydrants  should  be spaced to provide a sufficienl 
n u m b e r  o f  hose  s t reams.  (See ~ ;, " i ' :, Standard Jbr the h~stallation oj 
Private Fire SeTviee Mains and Their Appmtenances.) 
18-7.2.1 (231-C-7.2.1) Provisions should  be made  to permi t  the 
direct ion o f  an  adequate  n u m b e r  of  hose s t reams on any pile or  
por t ion  o f  the  s torage area that  could be involved in fire. It is 
r e c o m m e n d e d  that, unless adequate  protect ion is provided by the 
munic ipa l  fire depar tmen t ,  sufficient hose and  o the r  e q u i p m e n t  
shou ld  be kept  on hand  at the storage property, suitably housed,  
and  provision shou ld  be made  for t rained personnel  available to pul 
it into operat ion.  
B-7.2.2 (231-C-7.2.2) Hydrants  and  all fire-fighting e q u i p m e n t  
shou ld  be accessible for use at all times. No temporary  storage 
should  be allowed to obst ruct  access to fire-fighting equ ipment ,  and  
any accumula t ion  o f  snow or  obst ruct ing material  should  he 
removed promptly.  
B-7.3 (231-C-7.3) Monitor  nozzles should  be provided at strategic 
points  where large quanti t ies  o f  highly combust ib le  materials are 
stored or  where  average a m o u n t s  of  combust ib le  materials are 
s tored in inaccessible locations. 
B-7.4 (231-C-7.4) Fire ext inguishers  of  an appropr ia te  type should 
be placed at well-marked, s t ra teg icpo in t s  t h r o u g h o u t  the storage 
area so that  one  or  more  portable fire ex t inguisher  units can be 
made  available qnickly for use  at any point.  Where  the  climate is 
such that  there  is a dange r  of  freezing, suitable ext inguishers  for 
freezing tempera tures  should  be used. For guidance i n  the type and  
use o fex t ingu i she r s  refer to 5 / f  ~ ", ~,~, StandardfiJr Portable Fire 
Extinffuishers. 
B-8 (231-C-8) Guard Service. 
B-8.1 (231-C-8.1) Guard  service should  be provided and  
cont inuously  ma in ta ined  t h roughou t  the yard and  storage area at all 
t imes while the yard is otherwise unoccupied .  T h e  responsibilities 
and  the t ra in ing o f  guards  should  be as specified in S ~ ~' \ ~,~)i, 
Standmzt for Security Semdces in Fire Loss Prevention. It is 
r e c o m m e n d e d  that  there  be some suitable means  of  supervising 
guard  activities to ensure  that  required rounds  are made  at regular  
intervals. 
B-8.2 (231-C-8.2) The  value of  strategically placed watchtowers in 
large yards where a guard stat ioned at a point  o f  advantage can keep 
the  entire property  u n d e r  observation should  be considered.  It is 
r e c o m m e n d e d  that  such watchtowers be connec ted  to the alarm 
system for p r o m p t  notification o f  fire. 
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Appendix  C (231C-Appendix B) Explanation of  Rack Storage Test 
Data and Procedures 

77~is appemhx is not a part <~f the req,immerlts <~[ th~s NFPA <locu#lent 
but is included [br it!formational pmposes only. 

Appendix C provides an explanation of  the test data arrd 
procedures that led to the development of this atandard th=._£e 
prgtection for rack storage and roll paper  storage. The paragraphs 
are identified by the same num ber  as the text in this standard to 
which they apply. 
C I-2.~ C-3-1.3 (231C-B-3-3) Tests were conducted as a part of  this 
program with cave line windows or  louvers open to simulate smoke 
and heat venting. These tests opened 87.5 percent and 91 percent 
more sprinklers than did comparative tests without windows or  
louvers open. Venting tests that have been conducted in other 
programs were without the benefit of  sprinkler protection and, as 
such, are not considered in this report, which covers only buildings 
protected by sprinklers. The design cmwes are based upon the 
absence of roof  vents or  draft curtains in the building, r~...-:~ . . . .  . . . . . .  '~ ""~" 

. . . . .  ~.t~ ^c . . . . . . . .  ~ ~"~" . . . . . . . . . . . . .  ; ~ °  [Revised by Comment  230- 
(Log #6)] 
a,~ . I  K . . . .  ~ C-3-4.1.1 (231C-B-11-1.2) Rack Fire Test 85 was 
conducted to evaluate the results of  a liquid spill fire. Test results 
indicate it is not practical from an economic standpoint to install 
sprinkler systems with densities capable of  controlling such a fire, 
arid, therefore, industrial trucks should be fueled outside of 
buildings only. 
C-5-1 (231C-B-1-1) Application and Scope .  Chapter" 5 uses as a 
basis the large-scale fire test series conducted at the Factory Mutual 
Research Center, West GIocester, Rhode Island. 

The test building is approximately 200 f t x  250 ft (61 m x 76 m) 
[50,000 ft=' (4.65 km'-') in area], of  fi're-resistive construction and 
contains a volmne of  approximately 2.25 million ft :~ (63 761.86 m :~), 
the equivalent of a 100,000-ft ~ (9.29-km ~) building 22.5 ft (6.86 m) 
high. The test bnilding has two primary heights beneath a single 
large ceiling. The east section is 30 ft (9.1 m) high, and the west 
section is 60 ft (18.29 m) high. 

The test series for storage height of  20 ft (6.1 m) was conducted 
in the 30-ft (9.l-m) section with clearances from the top of storage 
to the ceiling nominally 10 ft (3.1 m). 

Doors at the lower and intermediate levels arrd ventilation louvers 
at the tops of  walls were kept closed during the majority of  the fire 
tests. This minimized the effect of exterior conditions. 

The entire test series was fully instrumented with thermocouples  
attached to rack memhers,  simnlated building columns, bar joists, 
and the ceiling. 

Racks were constructed of  steel vertical and horizontal members  
designed for 4000-1b (1814-kg) loads. Vertical members  were 8 ft 
(2.44 nr) on center (O.C.) for conventional racks and 4 ft (1.22 m) 
O.C. for simulated automated racks. Racks were 3J/.2 ft (1.07 m) 
wide with 6-in. (152.4-mm) longitudinal flue space for an overall 
width of 7 ~/.2 ft (2.29 m). Simulated automated racks and slave 
pallets were used in the main central rack in the 4-ft (L22-m) aisle 
tests. Conventional racks and conventional pallets were used in the 
main central rack in the 8-ft (2.44-mm) aisle tests. The majority of 
the tests were conducted with 100-ft' (9.29-m") sprinkler spacing. 

The test configuration for storage heights of 15 ft (4.6 m), 20 ft 
(6.1 m), attd 25 ft (7.6 m) covered an 1800-ft -+ (167.2-m-') floor area, 
including aisles between racks. Tests that were used in producing 
this standard limited fire damage to this area. The maximum water 
damage area anticipated in the standard is 6000 ft'-' (557.4 m'-'), the 
upper  limit of  the design curves. 

Tim test data shows that, as density is irrcreased, both tire extent 
of  fire damage and sprinkler operation are reduced. The data also 
indicates that, with sprinklers installed in the racks, a reduction is 
gained in tile area of  fire damage and sprinkler operations (i.e., 
water damage).  

, ~ illustrates these points. The information shown is 
taken from the test series for storage height of 20 ft (6.1 in) using 
the standard commodity. 

The fact that there is a reduction in both fire damage and area of  
water application as sprinkler densities are irwreased or where 
sprinklers are installed in racks should be considered carefully by 
those responsible for applying this standard to the rack storage 
situation. 

Table C-5-1 (231C-Table B-l-I) 
Density Sprinkler 
gpm/ft ~ Fire Damage in Test Operation (165°t 

Array Area 
(%) (ft ~) (ft ~) 

0.30 (Ceiling only) 22 395 4500-4800 
0.375 (Ceiling only) 17 306 1800 
0.45 (Ceiling only) 9 162 700 
0.20 (Ceiling only) 28-36 5 0 4 - 6 4 8  13,100-14,000 
0.20 (Sprinklers at ceiling and 8 144 41~) 

in racks) 
0.30 (Sprinklers at ceiling and 7 126 700 

in racks) 

For SI units: 1 fr = 0.3048 m; °C = 5/,, (°F-32); 
1 gpm/ft ~ = 40.746 (L/min)/m 2 

In the test for storage height of 25 ft (7.6 m), a density of 0.55 
gl~m/ft- [(22.4 L / m m ) / m - ]  produced 42 percent, or 7a6 ft- (70.26 
in'-'), fire damage in tile test array and a sprinkler-wetted area of  140C 
fi'-' (130.1 m"). Lesser densities would not  be expected to achieve the 
same limited degree of  control, Therefore,  if the goal of smaller 
areas of  fire damage is to be achieved, sprinklers it~ racks should be 
considered. 

The test series for" storage height over 25 ft (7.6 m) was 
conducted in the 60-ft (t8,29-m) section of  the test building with 
nominal clearances from the top of storage to the ceiling of  either 
30 ft (9.1 m) or 10 ft (3.1 m).  

Doors at the lower and intermediate levels and ventilation louver=, 
at the top of walls were kept closed during the fire tests. This 
minimized the effect of exterior wind conditions. 

The purpose of  the o~,er-25-ft (7.6-m) series was to accomplish 
tire following: 

(a) Determine the ar rangement  of  in-rack sprinklers that can be 
repeated as pile height increases and that provide control of the fire 

(b) Determine other  protective arrangements,  such as high- 
expansion foam, t hat provide control of  the fire 

Control was considered to have been accomplished if the fire wa~, 
unlikely to spread from the rack of origin to adjacent racks or 
spread beyond tire length of  the 25-ft (7.6-m) test rack. To aid in 
this judgment ,  control was considered to have been achieved if the 
fire did not do the following: 

(a) J u m p  the 4-ft (1.22-m) aisles to adjoining racks 
(b) Reach the end face of the end stacks (north or south ends) 

of  the main rack 
Control is defined as holding the fire in check through tire 

extinguishing system until the commodities initially involved are 
consumed or until the fire is extinguished by the extinguishing 
system or manual aid. 

Tire standard commodity as selected in the 20-fl (6.l-m) test 
series was used in the majority of  over-25-ft (7.6-m) tests. Halhnark 
products and 3-M products described in the 20-ft (6. l-m) test series 
report  also were used as representative of Class III oz" IV 
commodities, or both, in several tests. The results of  privately 
sponsored tests on Halhnark products and plastic encapsulated 
standard commodities also were made available to the committee. 

A 25-ft (7.6-m) long test array was used for the majority of tile 
over-25-ft (7.6-m) high test series. The decision to use such an alray 
was made because it was believed that a fire in racks over 25 fl (7.6 
m) high that extended the full length o f a  50-ft (15.24-m) long rack 
could not be considered controlled, particularly as storage heights 
increased. 

One of the purposes of the tests was to determine arrangements 
of  in-rack sprinklers that can be repeated as pile height increases 
and that provide control of the fire. The tests for- storage height of 
30 ft (9.1 m) explored the effect of such arrays. Many of  these tests, 
however, produced appreciable fire spread in storage in tiers above 
the top level of protection within the racks. (In some cases, a total 
burnout  of the top tiers of  both the main rack and the target rack 
occurred.) In the case of  the 30-ft (9.l-m) Hallmark Test 134 on the 
60-ft (18.3-m) site, the material in the top tiers of  storage burned 
vigorously, and the fire j umped  the aisle above the fourth tier. The 
fire then burned downward into the south end of  the fourth tier. In 
the test on the floor, a nominal 30-ft (9.l-m) clearance occurred 
between the top of storage and the ceiling sprinklers, whereas on 
the platform this clearance was reduced to nominal 10 ft (3.1 m). In 
most cases, the in-rack sprinklers were effective in corm-oiling fire 
below the top level of protection within the racks. It has been 
assumed by the Test Planning Committee that, in an actual case 
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with a clearance of  10 fi (3.1 m) or  less above storage, ceiling 
sprinklers would be expected to control damage above the top level 
of protection within the racks. Tests have been planned to 
investigate lesser clearances. 

Tests 114 and 128 explore the effect of  changing the ignition 
point from the in-rack standard ignition point to a face ignition 
location. It should be noted, however, that both of these tests were 
conducted with 30-ft (9.l-m) clearance from the ceiling sprinklers 
to the top of  storage and, as such, ceiling sprinklers had little effect 
on the fire in the top two tiers of storage. Fire spread in the three 
lower tiers is essentially the same. A similar change in the fire 
spread where the ignition point is changed was noted in Tests 126 
and 127. Once again, '~0-ft (9.l-m) clearance occurred between the 
top of storage and the ceiling sprinklers, and, as such, the ceiling 
sprinklers had little effec) on the face fire. Comparisons of  Tests 
129, 130, and 131 in the test series for storage height of  50 ft (15.24 
m) indicate little effect of point of  ignition in the particular 
configuration tested. 

Test 125, when compared with Test 133, indicates no significant 
difference in resuh belween approved low profile sprinklers and 
standard sprinklers in r_he racks. 
C-5-.2.1 (231C-B-3-2.1) None of  the tests that were conducted with 
densities in accordance with the design curves produced critical 
temperatures in bar joists 121/_o ft (3.81 m) from the ignition source. 
Therefore, with sprinkler systems designed in accordance with the 
cmwes, fireproofiug of  roof  steel should not be necessm T. 
C-5-.2.2 (231C-B-~2.2) Temperatures  in the test column were 
maintained below 1000°F (538°C) in all tests where sprinklers in 
racks were used. 
C-5-.2.3 (231C-B-3-2.3) Temperatures  in the test column were 
maintained below 1000°F (538°C) with densities, of roof  ceiling 
sprinklers only, of 0.375 gpm / f t  '2 [(15.3 L/min) /m' - ' ]  with 8-ft (2.44- 
m) aisles and 0.45 g p m / f t  2 [(18.34 L / m i n ) / m  -~ ] with 4-ft (1.22-m) 
aisles using the standard commodity. 

o=.-: . . . . . . . . . . . .  4 . . . . .  ̀ 4 ...:,,. _ ~, . . . . . . . .  r ,n r ,  ( ~  I ~ '  r . . . .  , .  . . . . .  

o,~sto;'age to the spr inkler dc~cctor~o-.. 
T . . . .  ,An ~..4 ~4, . . . . . . . . . .  -I . . . . .  A ...:.,- ~ a t ,  ( 09 !  ~ ~ ~' . . . . . . . .  . . . . . . .  . 

- - ' ' "~"  . . . . . . . . . .  . . . .  I"" . . . .  "~V Cf storage and t;;c ceiling sprinkler dc,qcctors. In 
:font .' An.~, ..o:~-.o,,,s a dcnsi, 'y~f O.~O, ~aa sprinklers operated compared 
with !5 and 18 sprinklers in Tests 55 a:'d 65 ;'.'it:" a 1O £ (~.I ..,,~ 
etcara:'ce, i.. T ~ ,  1A1 On . . . . . . . . . . . . .  sprinklers opcra=ed comparcd ;;=,th 14.0 

. . ; . . 1 . 1 ~ . - o  1 . .  T ~ o )  ~ F I  . . , "  ~ i n c .  1 9  1 ~ \  ~ 1  . . . . . . . . .  [ ' 1  . . . . . . . .  A ; . .  

T ~ , o l A I ~ . . A  I A 1  . . . . . . . . . . . .  h . *  I ~ . .  * I . ~ . .  ; - -  T - - o * o  R K  ~ R  . . A  )"/*q 

;vitb O 20 density. Th i r  D' sevc:" sprinklers . . . . . . .  ,4 . . . . . . . .  `4 ..,:.~, 
[ . . - ; , . I , I ~ . o  : -  T . , o ,  } a / ~  . , , ; * h  £ f t  / . ' q  C ~ )  ~ ' ,  ~ I - . . -  . . . . . . .  . a  J ~ .  ~ _ . z  J ¢ ~  

..... :..,., .... :.. T . . . .  ~" a ~ 7 5  ...:.u _ ,an,  (3.1 m) - '  . . . . . .  o) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F'rc 

t-10 v;ith a 3 ft (0.91-~} clearance. 
Privately si-nnso:-ed K-sts, nsi::g a 0.15 .c~Ping sprlnklcr density 

and an encaps':lated c m n m o d i t y ,  indicated an.~ °t'" ..... ,,,~,o;""= . . . . . . .  ~per.u-~:"~ 

....... z . . . . . . . . . .  , . . . . . . . .  l ............ ~. ....... ~ .... h ...... In. ~ . . 5  

m) clearance " . . . . .  ~'- 2,-fl (0.91 --~ -~ . . . . . . . . .  ,4 ~1 . . . . . . .  1 . . . .  ;t.itl~ 

C I ~.~.7 (2~'C P- 1 7) --No tests wcrc co:'d'actcd with idle pallc~ ia 

eontempNted by protect ion cr i ter ia for  an indi ; ' idual~:ommodity 
classification. 
r A A o /,)2u~ ~ ~ ~ ]~-'a!l ..~a:,4 tCg~, "";+~" .4^..~.1 . . . . . .  racks, 
spn . . . . . . . .  at . . . .  ~ P v  . . . . . . . . . . . . . . . . . . . .  m . . . . . . . . . . . . .  ~ . . . . . . . . . . . . .  

t . . . .  ,? . . . . . . . . .  ,4;,4 ,~... t . . . . . . .  :"~'~-~ operate in e×ccas of  ~0 
. . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . .  v . . . . . . . .  operated in cancan of  25 
minutes in ~Jarcc tests, with the majority of tcs*.~ involving the last 

C-7 (231F-Appendix B) This appendix Provides a summary of the 
data develoned from the tissue test series of  full-scale roll Daoer test., 
conducted at the Factory Mutual Research Center, West Gloucester, 
RI. 

The te~t building is approximately 200 ft × 250 ft [50.000 ft'-' (4.65 
km'-') ] in area. of  fire-resistive cons t ruc t ion .and  contains a volume 
of annroximatelv 2.25 million ft ~ (63.761.86 m3). the equivalent of a 
100.0(X)-ft -° (9.29"-km'-') building 22.~ ft (6.86 m) high, The test 
buildin~ has two orimarv heights beneath a single large ceiling. The 
east section is 30 ft (9.1 mJ high and the we~t section is 60 ft (I8.29 

v 

m) hieh. 

The tissue test series was conducted in the 30-ft (9.l-m) section. 
with clearances from the toD of storage to the ceilin~ nominally 10 ft 
(3,1 m). 

i.i.4.Luz_Ji..: illustrates a typical storage array llsed in (:he tiss~m 
series of tests. 

The basic criteria used in iudein~ test failure included one or  
more of the following: 

(a) Firespread to" the north end of  the storage array: 

Ih) Gas temneramres  near the ceilin~ maintained at hieh levels 
for a time iudeed to.be sufficient to endanger  exposed structural 
~l~eel; 

(c } Fire reaching the target s~aeks, 

N . i 
-- 26 ft (7.9 m) J'l 

6 
(152 mm) ~ I (152 mm) 

211,~ ft 
(6.6 m) 

8f t  
16 in. 16 in. (2.4 m) 

(406.4 rnm) (152 ram) (406.4 turn) 

O O ' ,  Target stack 

• Ignition location 
at base of array 

O Tissue p a p e r -  
approx. 20 ft (6 m) high 

~ Kraft linerboard - -  
6 rolls, 20 ft (6 m) high 

Figure B-1 Plan view of  typical tissue storage array. 
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T a b l e  B-|  Summary o f  Roll Pape r  Tissue  Tests, 

~x 

Tes t  number  131" B2 133 I?,4 1~5"** B6*** 
Test  date 1 0 / 4 / 7 3  7 / 2 3 / 8 0  7 / 3 0 / 8 0  10 /15 /80  7 / 2 8 / 8 2  8 / 5 / 8 2  
Par2er type Tissue  Tissue  Tts:..ue T~ssue T issue  "li'~LIC 
Stack height  f i t - in ,  (ll~)] 21-10  (6.66) 20 -0  (6.1~ 21 -8  121.60) 18-6 ¢6.6`1) 19-10  (6.05) ~3-'3 (7.691 
Paper .  banded No No , ~  No No 
Pa!)e~. wra]'~ped No  ~ No No No  
Fuel array Std. ~ ~ ~ Std. Std. 
Clearance  to cedm~ (f t -m.  (m)]  8 - 2  (2.491 10~) ~3.05) 8 -4  (2.54) 11-6 13 ~!1 5 -2  11.5~) 4 -9  (1.,t5) 
Clearance  to spr inklers  [ft- in.  7 -7  (2.31) 9 -5  (2.87) 7 -9  (2.36) 10-9 (3.28) 4--7 (1.40) 4 -2  I I.27~ 
l m ) l  
S n r m k l e r  or i f ice  [in. ( m m ) l  17 /32  (13.~,) 17 /32  (13,5) 17 /32  (I',LS) 0.&l (10.33) 17 /32  (13.;)) 17 /32  i I.l,,., 
Spr ink le r  temp. ratine, [0[7 (o~)] 280 (138) 280 (138) 280 (1381 280 (138) '  280 (138) 2~0 ( I '~ )  
Sorinklev spacmc, /[1 x ft (m x_l15_~ lOx 10 (3.05 x 3.(}51 J..Qx 10 (3.05 x 3.05) L0_× 10 (3.05 x 3 I~) 10 x_[LI ('3 0;) x 3,0;)1 10x  10 (3.0;) × 3.05) .LOx 10 V?,AI5 u 5.05) 
Wate~ p~es~ure I9~i (~p,~)) - l-t'~O,t)7)** - 6072 .87)  - 95T4.55~ - 50"~2.'~')) - 138"(6.61) i,~]t.d 102 ( I,~2. 138"(6.61~ N~z,d 88 ('t.211 

Mois tme  content  ofp,q;,el (%) ~ ~ ~ . ~ ~ 
F~rst spr inkler  o!:,etz~uon (llllll:Se(} ~ ~ ~ ~ 0:_08 
Tota l  snrmklers  oneq 88 33 ~ 64 17 . ~  

Final Iq~w [gpm ( Ipm)]  2575 (97`1~)** 1992 (75't01 1993 (7;)~.t) ,t907 (18573) lqGS {5159) 2156 (81611 
Sprinkler  d e m a n d  area  [ft e (m'-') ] 8800 (817,b) ?,300 (306.6) 2600 (241.51 6't00 (595t 1700 (15~) 2!)00 (269) 
Avg. d ischarge density gDm/f i :  0 .29 (11.8)** 0.60 12'1,4~ 0.77 (31,'~) 
[(Ipm)/n~' - ' ]  ~ 0.92 (37.5~ inlttal 0.80 (32.6) ~).96 (39.1) inlnal  0.7`1 

(30.2) f in#  
Max. 1 rain arm t, as temt~ o~1 1680 (916)** 1463 (795) ~63.1 (890) 1519 (8261 **** ***** 
iTmtion r°F ("Cfl  
Dura t ion  ot" IH~h tento, w~thil~ .No ~ ~ M,tl~inal ~ 
accen tab le  hmits 

Maxl I rain avm fire p lume gas = 40.7 (12. ' | ]  50,2 (15.3) 47.8 (14.6) 
velocity over  i~nitmn [ f t / sec  ~ ~ -  
{ m / s e c L ]  
Targe t  igni ted Yes ~ No ,No No Brwfly 
Extent  o f  fire damage  w~thin N o  No Mm ~tqdl Ma~izmal ~ Mar~'mal 
accentable  limits 

Test  dura t ion  (miI~) 17.-t ~ 2.Q 25.5 45 t'5 

Z 

I 

O 
£3 

*Phase [ Test.  
**P*essure inc leased  to 50 DSi (345 kPa) at 10 rain, 
***Phase 111 tests decavin¢  ~,ressure. 
****Maximum steel t e m p e r a t u r e  over  igni t ion 341°F (172°CI.  
*****Maxin~tlm steel t empera tu re  over  igni t ion 132°F (56°C'1. 
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t j;~.!: ~.~ Outlines the  ti~s0e test results. 

Fire tests have been conduc ted  on 20-ft (6. l-m) and  25-ft (7.6-m) 
high vertical s torage of  tissue with 10-ft (3. l -m) and  5-ft (1.5-m) 
clei~r snare  to ceiling in oiles ex teud in~  un  to seven co l umns  in one  
direction and  six co lumns  in the  o ther  direction.  In these tests. 
target co lumns  of  t i~ue  were located directlv across an 8-ft (2.4-m) 
~isle f rom the main  nile. Three  tests were conduc ted  usinu~ JT/:,,,_m,- 
(13.5-mm) 286°F (141°C) high t emoera tu re  snrinklers on  a 100-ft e 
(9.3-m2~ soacin~ and  at cons tan t  oressures  o f  14 Psi. 60 nsi. and  95 
psi (97 kPa, 414 kP~t, ~lnd 65~ kPa), respectively. O n e  test was run 
us ing 0.64On. (16.3-mm) ~ 6 ° F  (141°C) h igh t emoera tu re  sorinklers 
on ~a 100-ft'-' (9.3-m'-') snacin~ at a cons tan t  nressure  of  50 osi (345 
kPa), Two tests were conduc ted  followin~ a scheduled  decay from 
~n initial pressure o f  138 psi (952 kPa) to a design noin t  o f  59 osi 
(407 kPa) if 40 sorinklers onened .  T h e  significant characteristic o f  
these fire tests was the  raoid initial f iresoread across the  surface o f  
the rolls. Ceilin~ t emnera tu res  were control led dur in~  the decavin~ 
pressure tests and  dur in~  the h igher  cons tan t  oressure  tests. With 
the  except ion o f  the  ~0-ft (0, l-m) high dec~ying pressure  test. the 
ex ten t  o f  f irespread wighill the  pile could not  be clearly established. 
Aisle j n m o  was exper ienced,  exceot  at the 95-nsi (655-1",Pa) cons tan t  
pressure  20-ft (6. l-m) high decaying pressure,  and  large drop  test. 
Water  absorpt ion and  pile instability caused nile collaose in all tests. 
This  characterist ic should  be cons idered  where manual lv  attackin~ a 
fire in tissue ~torage 9ccup~ancies. 

Available fire exper ience  in roll tissue storage occuoancies  does 
not  correlate well with the  cons tan t  nressure  full-scale fire tests with 
respect  to the n u m b e r  o f  sorinklers ooera t ing  and  the ex ten t  of  
firespread. Better  correlat ion is noted with the  decaying pressure  
tests, Thi r teen  fire~ repot~ed in storage occnoancies  with storage 
p i e s  ranging  from 10 tt to 20 ft (3.1 m to 6.1 m) high and nrotected 
by wet-pipe sprinkler  systems ran~ing f rom ordinary hazard design 
densit ies to design der~sities of  0.6 g p m / f t  e 

[ (24.5 lpm)/m'- ' l  were cont~rolled with an average o f  17 snrinkler  
be~ds. Tire m a x i m u m  mJmber  o f  wet-biDe sorinkler  heads  that 
opened  was 45 and  the min imt ,m n u m b e r  was five. versus 88 and  26. 
respectively, in the corrstant oressure  tests. Seventeen sorinkler  beads 
opened  in the 20-ft (6. l-m) high de¢0ying pressure  test. O n e  actual 
fire in tissue storage movided  with a dry-nine system ooened  143 
sorinklers but  was reoor ted as controlled.  

O n e  fire test was conduc ted  with plastic-wrapped rolls o f  
heavvweight kraft paper,  The  on-end  storage was in a s t andard  
configurat ion.  20 ft (6.1 ~ )  high with 9t/ , , -f t  (2.9-m~ clearance to 
ceilin~ snrinklers.  The  orescri/)ed 0.30-~nm/ft"- f (12.2-1om)/m ~] 
density control led the  firespread, bu t  protect ion to roof  steel was 
marginal  to the  point  where light beams and  joists migh t  be 
expected to distort. A lower mois ture  con ten t  in the  paper  as a 
result o f  the  orotective Plastic wranoin~r was cons idered  to be the 
reason for the h igher  t empera tu res ' in  t'his test as comnared  to a 
similar test where the  rolls were not  wraor~ed. 

Appendix D Protection of  Baled Cotton 
History of  Guidelines (231E Origin and Development) 

In the early 1900s, a g roup  of  mar ine  underwri ters  formulated  
regulat ions to reduce  the  f requency of  excessive fire loss in baled 
cot ton facilities. In 1916, following a jo in t  conference  with the 
cot ton industry, guidel ines  were establ ished u n d e r  the title 
"Specifications and  Standards" (also known as "Marine Standards") .  

From 1947 th rough  1969, the sponsorsh ip  was th rough  tire Cotton 
Warehouse  and  Inspect ion Service (dissolved in 1969). In 1967, 
interested insurance  rat ing bureaus  were added  as sponsors,  and,  in 
1969, to prevent  conflicts with various rat ing bureau  schedules,  the  
word "Standards" was replaced with " R e c o m m e n d e d  Good 
Practices"; however-, si~ce 1939, the booklet  was common ly  referred 
to as the "Blue Book." 

Numerous  revisions were made  over tire years to keep current, 
the last made  in 1973. Early in 1978, the  commi t tee  for the "Blue 
Book" reques ted  that  the  NFPA consider- a s tandard  on baled cot ton 
storage and  hand l ing  based on  the  "Blne Book" r e c o m m e n d e d  
practices. The  NFPA Correla t ing Commi t t ee  for Storage e x p a n d e d  

the scope to include all fibers in baled form, which were covered in 
NFPA 44, Storage of Combu.~tible Fibe~, which was withdrawn many 
years ago. 

Little data  was found  on fire exper ience  for baled fibers o ther  
than  cotton,  and  that  data was largely empirical  in nature.  

Therefi 'om, the fo rmer  NFPA 231E, Recommended Praetire for the 
Storage ~fBaled Cotton, was developed by consensus  of  a test g roup 
formed in 1978 and  made  up o f  the  cot ton warehousing,  cotton 
processing,  and  insurance  industr ies,  u n d e r  the auspices o f  the 
Technical  Commi t t ee  on General  Storage, and  was limited to cotton 
fiber in baled form, with the in tent  to conver t  to a s tandard  as field 
exper ience  became available to fu r ther  substant iate  its content .  

With the  merge r  o f  a n u m b e r  of  genera l  s torage s tandards  in 
1999, the informat ion  was edi ted and  is now included in this 
Append ix  as gu idance  in fo rmance  for the  user. 
D- 1 (231E-Chapter 1) Introduction. 
D-I.1 (231E-1-1) Scope. 
D-I.I.1 (231E-1-1.1) This  appendix  provides fire protect ion 
guidance  for the  storage o f  baled cot ton in buildings and  in yards. 
D-I.I .2 (231E-1-1.2) None  of  the  provisions out l ined should  be 
considered mandatory;  however, it is r e c o m m e n d e d  that  property 
owners follow these guidel ines  a~, a m i n i m u m  means  o f  l imiting fire 
spread by the applicat ion o f  the  s torage me thods  specified, by the  
separat ion o f  major  storages us ing  fire walls or  clear spaces, and  by 
the  provision o f  an adequate  m e a n s  of  ex t ingu i shment .  
D- l . I .3  (231E-1-1.3) Thesegu ide | tnes  can be applied to new or  , 
existing facilities. 
D- l . l .4  (231E-1-1.4) The re  is no in tent  to restrict new technologies  
or  alternative a r r angemen t s  that  offer protect ion features superior  to 
those outl ined.  
D-l-2 (231E-1-2) General .  
I)-1.2.1 (231E-1-2.1) Cot ton fiber is readily ignitible and  burns  
freely and,  when  stored in relatively large quanti t ies,  poses special 
fire control  problems not  generally e n c o u n t e r e d  in o the r  c o m m o n  
commodi t i e s .  

Cot ton  fiber" is compressed  to various densit ies into baled form 
for  transport ,  storage, and  hand l ing  and  is largely covered by 
industry-accepted packaging materials  and  b o u n d  by steel, synthetic 
or  wire bands,  or  wire. The  bale surfaces normally are ragged in 
appearance  dne  to the loose f ibrous material not  conf ined by the 
b ind ing  o r  wrapping.  Frequently,  this ragged appearance  is fur ther  
aggravated by sampling,  which exposes  addit ional  f ibrous material  
and  can contr ibute  .to the rapid spread o f  fire. 

Bale storage in relatively large quanti t ies  can pose severe fire 
control  problems due  to the potential  f lashover and  the large area 
o f  involvement  that  could overcome even a well des igned and  
supplied sprinkler  system; therefore,  this appendix  takes into 
considerat ion limits on the n u m b e r  o f  bales per  bui lding or fire 
division and  the  size of  storage blocks. 

Where  the bales are tiered or  piled in buildings or outdoors ,  the 
loose surface fibers are easily ignited in the presence  of  an ignition 
source and  tire fire can spread rapidly over the  entire mass or  body 
of  the material; this common ly  is called "flashover." Fire then  can 
burrow into the bale interiors making  detect ion and  ex t ingu i shmen t  
difficult, particularly in large mass storage. A quick, hot  fire then  
can ensue  and  spread beyond the control  of  ordinary ex t inguish ing  
methods .  

In properly a r ranged  storage and  with adequate  automatic  
sprinkler  protection,  fire normally is conf ined  to the pile o f  origin, 
a h h o u g h  an aisle fire can be expected to involve more  than one  tier 
or  pile. Sprinklers usually operate  beyond the confines  o f  the fire 
arrd wet down bales immedrately adjacent  to the bu rn ing  pile. 

If adequate  sprinkler  protect ion is lacking, if tiers or  piles are too 
large or high, if aisle separat ion is no t  properly mainta ined,  or  if the 
bales are otherwise improper ly  a r ranged,  damage  to the  section, 
building, o r  area o f  invoh,ement  will be more  severe, if not  totally 
destructive. 
D-1.2.2 (231E-1-2.2) C o m m o n  causes of  fire in baled cot ton 
include, bu t  are not  l imited to the following: 

(a) Fire-packed bales from the g inn ing  or  o the r  process 
(b) Steel bands  breaking and  striking or rubbing  (friction) 

against  each o ther  or  o ther  metallic objects caus ing sparks 
(c) Ext raneous  sparks from sources such as vehicle exhausts  

and  incinerators  
(d) Miscel laneous sources such as cut t ing and  welding, 

electrical and  mechanica l  faults, and  smoking  
D-2 (231E-Chapter 2) Building Construction. 
D-2.1 (231E-2-1,231E-2-1.1) Cons t ruc t ion .  Buildings used for the  
storage of  baled cot ton that  is s tored and  protected in accordance  
with these guidel ines  are permi t ted  to be of  any o f  the types 
described in ' : !' ~ ~'~, , Standard on Types of Building Construction. 
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D-2.2 (231E-2-2) Emergency Smoke and Heat Venting. The 
protection out l ined in these guidel ines  applies to bui ldings with or  
without roof vents and draft  curtains.  
D-2.3 (231E-2-3) Fire Divisions or Clear Spaces between Buildings.  
D-2.3.1 (231E-2-3.1) A fire division is a building,  compar tmen t ,  or  
section cut  off by fire walls or  separation.  
D-2.3.1.1 (231E-2-3.1,l) Fire divisions or  clear spaces between 
buildings should  be in accordance  with "',' / , "~,:~, Recommended 
lSmttce # t  Protection of  Bailding~ [tom Fxtertor Fire Fxpo.sures. 
D-2.3.1.2 (231E-2-3.1.2) Baled cot ton s torage generally has a fire 
load in excess o f  15 Ib/ft'-' (73 kg/in'- '), which would place its 
classification, according to ", ', 2' ', "; ",, Recommended l'mclice Jar 
t'rotechmt ¢f  Building~ .firm Exterior Fire Exposures, in tire "severe" 
category. 
D-2.3.2 (231E-2-3.2) Fire walls should  be of  masonry  and  rated for" 
at least 4 hours  (based on * " ' . . :  , Standard Methods of  "I'est.~ of 
I~re Endurame ( f  BaiMzng Catty/ruction and MateriaLs; ASTM E 119, 
Slandard Alethod,s.fin l,)w Tests ~¢f BaiMing Cons/ruction and Matet4aLs; 
and UL 263, Standald [or Sq[ety Fhe Tests ¢~f Fire ResL*tance ¢?f BmMing 
ConstHtction attd Mate*qal.O. For a comple te  descr ipt ion o f  
const ruct ion Types I, It, Ill, IV, and  V, see ""~ ~' \ ^/" , Standmrt on 
7)'pe~ o[ Building Cons~ruction. Such walls should  be parape ted  as 
follows: 

(a) For" wood f lame [Type V ( 1114)00)] and  ordinary  or hea~y 
t imber  masonry  [Type I I I ( 2 1 1 - 2 0 0 )  arid Type IV (2 HH) ] ,  
const ruct ion parapets  should  ex tend  at least 5 ft (1.5 m) above the 
h ighes t  point  o f  arty adjacent  mon i to r  or  roof  s t ructure  within 50 ft 
(15.2 m) of  the fire wall. Where  the moni to rs  or  the  roof  s t ructure  
adjoins a fire wall, the parapet  should  ex tend  not  less than  7t/,., ft 
(2.3 m) horizontally fl-om the vertical side of  the  roof  s tructure.  If 
intersect ing end  or  side wails are o ther  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 noncombus t ib l e  corrstruction [Type II (000)] o the r  
than  that  out l ined in D-/,' ": / ,  ,, parapets  should  be at least 2 ~/,2 ft 
(0,75 m) above the roof. If intersect ing side walls are o the r  than  
masonry,  such wall const ruct ion should  con fo rm to the  
specifications o lD-2,  -' , . 

(c) For noncombus t ib le  cons t ruc t ion  [Type II ( 222-111)] 
having masonry  walls and with roofs o f  concrete ,  gypsum,  or  Class i 
(UL classified) metal deck, the  parapet  should  ex tend  at least 12 in. 
(0.3 m) above the  roof. 

(d) For walls and  roofs o f  fire-resistive const ruct ion,  [Type I 
(443-332)] parapets  are no t  necessary. 
D-2.3.3 (231E-2-3.3) Fire walls shou ld  be free o f  openings .  Where  
open ings  are necessary, the  n u m b e r  should  be kept to the  m i n i m u m  
necessary, and  each side should  be pro tec ted  by an approved a n d  
listed 3-hour-rated fire door,  installed in accordance  with NF't"), ~,~,~, 
Standmd for Fire Door~ and Fil~, Windows. Doors  shou ld  be automat ic  
closing with detectors  or  fusible links installed on  both sides o f  the  
open ing  and  in te rconnec ted  so that  the opera t ion  o f  any single 
de tec tor  or  fusible link closes both doors  s imul taneously .  
1)-2.3.4 Substantial guards  of  a size to protect  fire doors  f rom 
damage  or  obst ruct ion should  be provided.  
D-3 (231E-Chaptec 3) Storage Arrangements. 
D-3.1 (231E-$-1") General .  This  sect ion applies to bui ldings 
protected by a sprinkler  system in accordance  with Section l~- ~, or  
to those not  so protected.  The  tier heights ,  block sizes, and  aisle 
widths out l ined are permi t ted  but  represen t  r e c o m m e n d e d  
m a x i m u m  arrd m i n i m u m  limitations.  Fire exper ience  and  fire tests 
o f  high-piled commodi t ies  have shown that  lower pile heights ,  
smaller  block sizes, and  wider aisles result  in a substantial  delay in 
fire spread and  in providing for manua l  fire fighting. Automatic  
spr inkler  effectiveness is also improved  substantially, with a 
reduct ion  in water d e m a n d  and  a decrease in the quant i ty  o f  goods 
damaged .  
D-3.1.1 (231E-A-3-1) O n e  building,  c o m p a r t m e n t ,  or  sect ion 
classed as a fire division should  not  conta in  more  than 10,000 bales 
of  cot ton if protected by a spr inkler  system in accordance  with 
Section !~ !, no r  more  than 5000 bales if no t  so protected.  (See 
Section D-, ' '.) 
D-3.2 (231E-3-2) Storage Blocks. 
I)-3,2.1 (231E-3-2.1) Storage blocks, t iered o r  unt iered,  or  on racks, 
shou ld  be l imited to 700 bales o f  compressed  cot ton  or  350 bales o f  
flat cotton. (See D-! ; : for  a permitted variation and aL~o "/,';+/" ~, ~ , ,~ 
,~,  typical cotton bale types and approximate sizes.) 
D-3.2.2 (231E-3-2.2) The  he igh t  o f  t iered or rack storage should  be 
l imited to a nomina l  15 ft (4.6 m).  Rack storage, as used in this 
documen t ,  con templa tes  baled cot ton  in a skeleton steel pipe o r  
tubular  fl-ame, without  shelving, and  is l imited to a single- or  

double-row conf igurat ion not  in excess o f  two bales deep.  Any 
variation could create a serious hand icap  to au tomat ic  sprinklers 
that  is beyond the design capability and  should  be referred to the 
author i ty  having jur isdict ion.  
D-3.2.3 (231E-3-2.3) Rack storage should  not  ex tend  over aisles or  
doorways.  
D-3.2,4 (231E-3-2,4) Racks shou ld  not  be loaded beyond their 
design capacity and  should  be des igned  for seismic condi t ions  in 
areas where seismic resistance for buildings is required.  
D-3.3 (231E-3-3) Aisles. 
D-3.3.1 (231E-3-3.1) Aisles should  be provided and  main ta ined  to 
minimize  the  spread of fire and  to allow convenien t  access for fire 
fighting, removal of  storage, and  salvage operat ions.  
D-3.3.2 (231E-3-3.2) At least one  main  aisle, 12 ft (3.7 m) or more  
in width, should  be provided in each fire division and  ar ranged to 
subdivide the  storage into two or  more  approximate ly  equal  areas. 
D-3.3.3 (231E-3-3.3) Cross aisles separa t ing  each storage block 
should  be at least 4 ft (1.2 m) in width. The  r e c o m m e n d e d  4-ft (1.2- 
m) aisles allow sprinkler  water to penet ra te  the lower areas o f  
storage; however, it should  be noted  that, for aisles less than  8 ft 
(2.4 m) in width, a fire can be expected to c o m m u n i c a t e  readily 
from one  block to another ,  especially in the  case o f  an easily 
ignitible commodi ty  such as cot ton fiber. 
D-3.3.4 (231E-3-3.4) Where  a 15-ft (4.6-m) cross aisle is provided 
after every four th  or  fifth tiered block, each storage block can be 
increased to 800 bales of  compres sed  cot ton and  400 bales o f  flat 
cotton. The  purpose  of  this a l ternate  m e t h o d  of  tiered storage is to 
encourage  wider cross aisles at least intermittently,  without reducing  
the r e c o m m e n d e d  storage capacity, as an aid in reduc ing  the 
f lashover fire potential ,  Because of  the increase in block sizes, 
however, it is r e c o m m e n d e d  tha t  the authori ty  having jur isdic t ion be 
consul ted  pr ior  to pract icing this me thod .  
D-3.3.5 (231E-3-3.5) Cross aisles separa t ing  each single- or  double-  
row rack s torage conf igurat ion should  be at least 10 ft (3.1 m) in 
width.  
D-3.3.6 (231E-3-3.6) Aisles should  be main ta ined  fi'ee o f  loose 
cot ton fibers. 
D-3.4 (Z~IF-,-$,4) Freshly Ginned  Cot ton  Bales. See Section D- ; ;. 

• D-$.~ (231E-3-5) Storage of  Commodities Other than Cotton. 
D-3.5.1 (231E-3-5.1) Cot ton warehouses,  iu general ,  can be used 
for the  storage o f  o the r  commodi t ies ,  subject  to the following: 

(a) The  storage o f  o ther  commodi t i es  in a bui ld ing is permitte(  
where baled cot ton is not  stored. 

(b) High-hazard  commodi t ies ,  such as nitrates or  similar 
oxidizing materials,  f lammable  liquids or  gases, explosives, or  
mater ia ls  o f  a highly combust ib le  nature,  should  not  be permi t ted  
where baled cot ton is s tored in the  fire division. 

(c)  Any commodi t ies  that  could be hazardous  in combina t ion  
with each o ther  should  be s tored so that  they canno t  come  in 
contact  with each other.  
D-3.5.2 (231E-3-5.2) Where  it is necessary to store other" 
commodi t ies  with baled cot ton storage, a clear space o f  at least 15 ft 
(4.6 m) should  be main ta ined  between the baled cot ton storage and 
o the r  commodi t ies ,  
D-3.5.3 (231E-3-5.3) Where  commodi t i es  o f  d i f ferent  classifications 
are permit ted  and  stored in the same building,  whe the r  on  a 
seasonal  or  o the r  basis, the  protect ion shou ld  be adequate  for the 
most  hazardous  material.  (For protection of  otlwr commodities, lefer to 
the main body ~¢[ /hi.~ standanvt err to the other applicable NPPA *torage 
standalrls, ) 
D-3.6 (231E-3-6) Clearances. 
D-3.6.1 (231E-3-6.1) Proper  clearances from lights or  light fixtures 
should  be main ta ined  to prevent  possible ignition. Incandescen t  
light f ixtures should  have guards  to prevent  ignit ion o f  a commodi ty  
from hot  bulbs where the possibility of  contact  exists. 
D-3.6.2 (231E-3-6.2) No storage should  be located within 3 ft (0.9 
m) o f  any electrical switch or panel  boards and  filse boxes. 
D-3.6.3 (231E-3-6.3) Baled cot ton storage and  o the r  combust ibles  
should  be kept at least 4 ft (1.2 m) from fire door  open ings  so that 
the  t ransmission o f  fire t h rough  a door  o p e n i n g  is minimized.  
D-3:6.4 (231E-3-6.4) At l ea s t2  ft (0.6 m)  of  c learance should  be 
main ta ined  a round  all doors  (o ther  than  as indicated in D-" : "), 
fire protect ion e q u i p m e n t  ( inc luding automat ic  spr inkler  risers, 
control l ing valves, hose stations, and  portable ext inguishers) ,  and  
te lephones  for accessibility. 
D-3.6.5 (231E-3-6.5) A clearance o f  at least 3 ft (0.9 m) should  be 
main ta ined  between the top of  storage and  the  roof  or  ceiling 
const ruct ion in order  to allow sufficient space for the  effective use 
of  hose s t reams in buildings not  equ ipped  with automat ic  sprinkler  
protect ion.  
D-4 (231E-Chapter 4) Fire Protection 

522 



N F P A  2 3 0  - -  A 9 9  R O C  

~4.1 (2 szg ,  l) ~tomati,  Spriaaer system. 
I ~ . l . l  (231E4-1.1) Automatic sprinkler protection is not part of 
the recommendations of this appendix. However, it is unfortunate 
that, in a fire situation, human resporu~ is, in most eases, unreliable 
in the first critical moments of fire development. Sprinkler 
protection is, therefore, the most reliable meihod of fire detection 
and suppression. Property owners axe encouraged to provide 
sprinkler protection as the be~t means of  minimizing a large loss. 
(See Seaion 1)-3. 5 for sprinkler protection for other than cotton 
storage.) 
I)-4.1.2 (231F_,4-1.2) Automatic sprinkler systems, whereprovided, 
should be installed in accordance with NI~]'A [3, Standard for the 
Installation of Sprinkler Systems. 
Exception: Where modified by this chapter. 
D-4.1.$ (231E-4-1.4) Clearance between the top of  the storage and 
the sprinkler deflectors should be at least 18 in. (0.45 m). Building 
heights should allow for proper clearance between the pile height 
and sprinkler deflectors. Fire tests of high-piled storage have shown 
that sprinklers are generally more effecuve if located 1"~/_~ ft to 41/2 ft 
(0.45 m to 1.4 m) above the storage height. 
D-4.2 (231E-4-2) Water Supplies. 
Ig4.2.1 (231E-4-2.1) The total water supply available should be 
sufficient to provide the recommended spnnkler discharge density 
over the area to be protected, plus a minimum of 500 gpm (32 
L/see) for hose streams. 
D-4.2.2 (231E-4-2.2) Water supplies should be capable of  supplying 
the total demand for sprinklers and hose streams for not less than 2 
hours. 
D-4.2.$ (231E,4-2.5) Recommended water supplies contemplate 
successful sprinkler operation when installed. However, because of 
the fiashover fire potential and inherent unfavorable features of 
cotton warehousing, there should be an adequate water supply 
available for fire department use. 
D-4.3 (231EA-~) Hydrants. At locations without public hydrants, 
private hydrants should be provided in accordance with NFPA 2,t, 
Standard for the Installation of Private Fire Service Mains and Their 
~ u r t e n a n c e $ .  

4 (231E,4-4) Manual Inside Protection. 
D-4.4.1 (231E4-4.1) In buildings of 15,000 ft 2 (1380 m 2) or larger, 
sma l l  bose [11/2 n (38.1 mm)], with combination water spray 

iprovided to reach any poruon [ 
J 

nozzle, should be " of a storage area~ 

with due consideration to access of hose. Such small hosej~aould~4~ aisle configuration with a 
maximum length of 100 ft (30.5 m) 
be supplied from one of  the following: 

( a )  Outside hydrants 
(b) A separate piping system for small hose s t a t i o ~ !  * ~  *~ 

accordance with NI.q'A 14. Standard for the Installatgon~'o]1 
and Hose Systems 

(c) Valved hose connections on sprinkler r ~ e r e  
connections are made upstream of the sprin~Vr conq[b! .w, 

(d) Adjacent sprinkler systems in acco! ~ wi~ ~ l~, 
Standard for tlw lnstaUatimt of Sprinkler Sss ~ ts 
D-4.4.2 (231E,4-4.2) Portable listed fir~#~ ~]~guigl~., ho, be 
provided in accordance with NFPA ~ ,  Sta~ i~t forwi~l l~le  Fire 
Extinguishers, and as amended by J # ~ e c t i ,  ~. Up t o ~  of  the 
required complement of p o r t a b l e ~ t i ~  C i a i s h e r s  f6r ~ ass A fires 
can be omitted in storage areas where f ~  s;mall hose lines are 
installed, in accordance with D-,I. t.t. ~ 
DA.4.2.1 (23iE4-4.2.1) Cotton and its wnl ~ g s  re.present a Class 
A fire. Experience has shown that exdnguisl ttnent using "wet water" 
(a chemical agent additive to lower the surface tension of water, 
thus increasing its penetrating and spreading qualities) is the most 
effective on baled cotton fires. 

Plain water is effective on surface fires but lacks the penetrating 
power of wet water, 

Dry chemical extinguishers using sodium bicarbonate, potassium 
bicarbonate, or potassium chloride base powders have been used to 
control a surface fire on baled fibers and work mainly by coating the 
fiber with the fire-retardant powder, but such chemicals do not 
affect a smoldering or burrowing fire beneath the surface. 
D-4.4.2.2 (~1E-4-2.2.2) Additional listed extinguishers, suitable for 
Class B and C fires, or multipurpose types, should be provided at 
each press location and for each motorized vehicle or area of 
hazard other than Class A. 
I>4.4.3 (251F_,4-4.3) Wetting Agent Emingtashing Units. 
D-4.4.3.1 (231E4-,L3.1) Pressurized, wheeled, listed, wetting agent 
extinguishing units, as specified in NFFA 18, Standard on Wetting 
Agents, can be used, subject to the authority having jurisdiction, in 
lieu of Class A conventional types or  small hose lines,provided 

(a) The unit(s) has an equivalent extinguishing effectiveness of 
2 20A for each 15,000 ft (1380 m-) of  floor area or less. 

(b) The unit(s) has an equivalent extinguishing effectiveness of  
40A or more for each 30,000 f[2 (9760 m ~) of floor area. 
D.4.4.3.2 (LVLtlE.4M.$.2) Placement of extinguishing units should be 
at locations readily accessible to the main aisles and properly 
protected from damage. 
DA.4.4 (231E44.4) Extinguishers should be of the nonfreezing 
type or  protected against freezing where necessary. 
D.,I.5 (~IF_,4-S} A/hrm Service. 
Ig4.5.1 (2$1E,465.l) Automatic sprinkler systems should have 
approved central station, local, auxiliary, remote station, or  
proprietary waterflow supervised alarm service. Local waterflow 
alarm service is permitted where standard guard service is provided 
m accordance with NFI A 60l, Standard for Set,  ray Services m Fire 
Loss Prevention. 

Alarm service should comply w/th NFPA 7'2, National Fire Alarm 
Co& o. 
Ig4.5.2 (231E4-6.2) Valves should be supervised in accordance 
with NIq~A 13, Standard for the Installation of Sprinkler Systems. 
I~4.6 (231F,4-6) ~ mneqCmcy Pluming. 
D.4.6.1 (231E,44L1) Arrangements should be made to allow rapid 
entry into the premises by the municipal fire deparunent, police 
department, or other authorizedJgkrsonnel in the case of  fire or 
other emergency. 
D-4.6.2 (2MF_,-4-6.2) Industljlm~re brigades, where provided, 
shouldbe in compliance $~[h l~[gk ~)0, Standard on Industrial Fire 

considered to be a 
system s h b U l d n ~  
operations u " 
seen and the~ 
essential ~ charg 
started b ~ of ;  
sprinkler val ! ~ ! ,  

not be 

~roved so that the ~ n  fire can be clearly 
reduced to a mop-up stage. It is 

aose lines be available before venung is 
~l~bl£ increase in fire intensity. When a 
l , ' l~esignated person should remain at the 
eS"promptly if necessary. The water suppl~ 

should t ~e augmented, where possible, and 
~d so that the water supply for the sprinkler 
ineffective by the use o f  excessive' hose 

~c .6 .1~[~Mb6.4,  231E-A-4-6.4) Fire departments should be 
o u r i ~ t o  make periodic inspections of the property in 
perat~n with management and personnel for the purposes of 

loss prevention and prefire planning. For further informaiion, see 
NF~'A I:3F, Guid~ for Fire Department Operations in Properties Protected 
hteSparaaer and standpipe SysU~. 
11$4.621 (231E,4~.5) A fire watch should be maintained when the 
sprinkler protection is not in service. 

D-5 (231gChapter 5) Yard Storage 
D-5.1 (231E-~1) General. 
D-5.1.1 (Z$1E-5-1.1) This section applies to baled cotton storage 
yards designated for that purpose, Generally, yards are at or 
convenient to compression warehouses and gins but can inc!ude 
storage at locations remote from routine operations. 
D-5.1.2 (231F~5-1.2) This section refers to seed cotton trailers or 
modules; vehicles, incinerators, and other facilities, or exposures 
from same, only for the pBrpose of establishing recommended 
distances to designated yard storage areas. 
D-5.3 (231E-5-3) Site. Preference should be given to locations 
having adequate public fire and police protection, adequately 
supplied fire, hydrants for protection of yard areas, good drainage, 
all-weather roads or driveways for emergency vehicle use, and 
remoteness from buildings or other combustible storages or 
facilities that could consutute an exposure hazard. 
D-5.4 (231E-5-4) Storage Arrangements. 
D-5.4.1 (251E-5-4.1) Tiered storage is not recommended; however, 
yar/t or  outdoor storage conditions can necessitat~e storage methods 
other than those outlined. The authority havingjurisdicuon should 
be consulted for approval in such cases. 
D-5.4.2 (231E-5-4.2) Storage should be arranged to provide 
reasonable fire breaks and ready access for fire fighting. 
I)-5.4.$ (231E-5-4.3) A row of storage should be/imited to 100 
bales. 
I)-5.4.4 (231E-5-4.4) Maximum storage limitations should be as 
follows: 

(a) Protected block, I0 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) 
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(f) Unprotected group yard, four unprotected yards (10,000 
bales). 
D-5.4.5 (231E-5-4.5) Minimum clear spaces should be as follows: 

(a) 10 ft (3.1 m) between parallel rows and 25 ft (7.6 m) 
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 
D-5.4.6 (231E-5-4.6) Rows should be arranged so that prevailing 
winds blow in the direction of the parallel clear spaces between 
rows. 
D-5.5 (231E-5-5) Quarantine Yards. 
D-5.5.1 (231E-5-5.1) Freshly ginned cotton bales, commonly called 
"fire-packed bales. ," are highly, subject to insidious fires originating 
from the ginning operatton. Known or suspect fire-packed bales 
should be marked 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 be handled in a 
normal manner. 
i)-5.5.2 (231E-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. 
D-5.5.3 (231E-5-5.3) Known or suspect fire-packed bales should be 
separated from each other by at least a 10-ft (3.l-m) clear space. 
D-5.6 (231E-5-6") Unobstructed Clear Space. Except as noted in 
D-5.6.1 unobstructed 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 
(f) 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 distan¢~ 
of at least 50 ft (15.2 m) around the yard perimeter : 
D-5.6.1 (231E-A-5-6) In the case of buildings, sprinklered or 
unsprinklered, the clear space can be reduced up to 50 perC, erit if 
construction is fire-resistive or if facing walls are masonry~and 
parapeted with adequately protected openings. This area reduction 
can also be permitted to be applied to noncombustible biai!dilag~ of  
a type limited to corrugated iron or asbestos panel walls and $oof 
on a steel frame. :;:~ ?': 
D-5.7 (231E-5-7) Fire Protection. .~ 
I)-5.7.1 (231E-5-7.1) To qualify as a protected yard, hydrants 
should comply with Section D-'L ~. ~ . :: 
Exception: Where amended by Section D-5, 
D-5.7.1.1 (231E-5-7.1.1) All areas of yard storage should be within 
500 ft (152.5 m) of a fire hydrant. Adequate dearance.ghould be 
maintained between storage and hydr~t~t,s. 
11)-5.7.1.2 (231E,-5-7.1.2) Hydrant equip'them for each yard group 
(20,000 bales) should consist of the following: 

(a) 250 ft (76.2 m) of 21/,-in. (63.5-mm~ hose 
(b) 300 ft (91.5 m) of ll/~,-in. (38.1-mm) hose with provisions 

to W-connect" to the 2'/z-in. (-63.5-mm) hose 
(c) Combination water spray nozzles 
(d) Proper wrenches for hydrant operation and hose 

connections 
D-5.7.1.3 (231E-5-7.1.3) Water available to the most remote yard 
hydrants should be capable of delivering at least 500 gpm (1893 
L/min) at an effective pressure for at least a 2-hour period. 
D-5.7.2 (231E-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 D-¢. 4) or greater fraction 
thereof.) 
D-5.7.2.1 (231E-5-7.2.1) Subject to the authority having jurisdiction, 
a motorized wet water unit(s) can be substituted for that specified 
in D-5.75L 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. 
I)-5.7.2.2 (231E~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. 
1)-5.7.3 (231E-5-7.3) Water containers and pails, if used, should be 
distributed at a ratio of one 40-gal (151-L) or greater container with 

two pails for each 100 bales of storage. However, wheeled wet water 
essure extinguishers are permitted in lieu of containers and pails. 

.7.4 (231E-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 anticipated hazard. (See D- 
• / .! 2 for infmmation o'n portable rite extinguishers.) 
I)-5.7.5 (23iE-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. 
I)-5.7.6 (231E-5-7.6) Reference should be made to Section D-I;; 
for fire emergency planning and procedures that apply to yard 
storage. 
D-5.8 (231E-5-8) Yard Maintenance and Operations. 
D-5.8.1 (231E-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 fL~(,.) 
I)-5.8.2 (231E-5-8.2") All internal combustion equipment used in 
or around yard storage areas should be equipped with a suitable 
spark arrester-type muffler properly maintained and otherwise 
approved by the authority having jurisdiction. 
D-5.8.3 (231E-5-8.3) Guard Watch Service. 
D-5.8.3.1 (231E-5-8.3.1) Guard~ ' td~  service should be provided 
throughout all designated yard~,torage areas during all shutdown 
periods when fewer than 5 days'have passed after cotton bales have 
been ginned or when the t6tal s t r~-cxceeds 1000 bales. 
D-5.8.3.2 (231E-5-8.3.2): :Hoiirly r o t l @  should be made and 
recorded during all nonc~rking hour~:~using an approved and listed 
portable clock and having l~e~ stations*~ituated to ensure complete 
coverage of the ~ i O f  ~prhaibil i ty.  Watch service information 
should be obtMn~'~ t~rr~'~b~A(6(~ l, Standard for Security Services in 
Fire Loss PWvev~tion. 
D-6 (231E~Ch/loter 6)" Administration, Buildings, Equipment, 
Maintenance,:~ O p e ~ n s .  
D-6.1 ~23!E-6-1~ ~ ~ i n i s h ' a t i o n .  The administration of buildings 
and "equipment, afi~ the maintenance thereof, is an important 
Consideration in the reduction of fire incidence and loss. The finest 
b~ildings arid, protective features can be abrogated quickly by 

. ,neglek::t of th~-t~intinuous, necessary maintenance of fire l'oss 
" "~preveri~on programs and protective equipment. Thus, management 

~t  all le~.Js; plays a critical part in the reduction of fire l~)ss. 
In addition to the recommendations outlined in this chapter, the 

liaison between management and personnel should ir~clude a 
meaningful loss prevention program that provides the following: 

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

extinguishing equipment and other protective features 
( e )  Teaches basic salvage and cleanup techniques to minimize 

the downtime of operations 
D-6.2 (231FAi-2) Mechanical Handling Equipment. 
D-6.2.1 (231E-6-2.1) Industrial Trucks. Power-operated indt,strial 
trucks and mobile equipment should comply with NFP:\ , ~ "~, Fire 
,Safety Standard far Powered [,ndustdal Trucks [m:ludi'ng Type 
Designations, Areas of Use, Conversions, Maintenance, and Operation. 
Cotton storage and handling 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. 
D-6.2.1.1 (231E-6-2.1.1) Gasoline and diesel fuel should be 
prohibited in cotton storage areas, on platforms, and in exposing 
yard areas. Fueling should be done outside at a well-detached 
location in accordance with ?.~t I ~ ", "/~, Flammable and C~mbustible 
Liquids Code. 
Exception: Gasoline and diesel fuel  contained in the vehicle tank~" may 
be permitted. 
D-6.2.1.2 (231E-6-2.1.2) Liquefied petroleum gas fuel containers 
shall be exchanged or removed only outdoors. The valve at the fuel 
container should be closed and the engine allowed to tam 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 NI, PA 5~, Liquefied Petroleum Gas Code. 
D-6.2.1.3 (231E-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 lined 
with substantial noncombustible materials constructed to exclude 
"fly" or lint. Charging areas should be kept free of extraneous 
combustible materials and trash. Adequate ventilation should be 
provided to minimize concentrations of hydrogen gas during 
charging. 
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D-6.2.1.4 (231E,-6-2.1.4) All mechanical equ ipment  and refueling 
areas should be kept free of  accumulations of  fibrous lint, oil, and 
trash, with particular at tention paid to the internal areas of  vehicles. 
D-6.2.2 (231E-6-2.2) Maintenance and Operat ions.  The following 
recommendat ions  should be met  pr ior  to the ent rance  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 haw~ exhausted fuel tanks should be towed to 
the assigned fueling area fbr refueling. 

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

(d) Alterations of  the fire safety features should be prohibi ted.  
(e) Maintenance procedures  should comply with those out l ined 

in ",. ~ H\ .;~,~, Fire Safety Standard for Powered Industrial Trucks 
Including Type Designations, Areas of I~w, Conve'rsion~, Maintenance, 
and Opelatton, (See C-:,. : :.) 
D-6.2.3 (231E-6-2.3) Interplant  Haulage. Tractors used for 
interplant  hauling should be equipped with a properly maintained,  
suitable, spark attester-type muffler. 
D-6.2.4 (231~6-2.4) Motorized Vehicles. Motorized vehicles, o ther  
than those specified under  D-~,.:L l, should not be permit ted to en te r  
any cotton storage area. A loading platform should be located so 
that trucks cannot  fully enter  inside the closing 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-floor building space. 
D-6.2.5 (231E-6-2.5) Mechanical handling equipment ,  when not  in 
use, should be stored outside. 
D-6.3 (231E-6-3) Building Service and Equipment. 
I)-6.3.1 (231Edi-3.1) Electrical Installation. 

(a) It is r ecommended  that cotton storage and handl ing areas 
be free of  electrical installations; however, installations that are 
necessary should comply with 5 ~" i ' ,  ":'~, Narwhal Elect1~cal Code, for 
Class III. Division 2, h~,Lzavdous areas. 

(b) Electrical extension cords should be prohibi ted in storage 
areas. If portable lights are necessary, battery-powered lanterns or 
flashlights can be used. 
D-6.3.2 (231E-6-3.2) Open flame heating devices, pe rmanen t  or  
temporary, should be prohibited.  
D-6.3.3 (231E-6-3.3) Shops and Equipment. 
D-6.3.3.1 (231E-6-3.3.1) Repairing and recondit ioning and bo i l e r s  
or similar equ ipment  should be prohibi ted in cotton storage areas. 
Separate buildings should be provided for such purposes or  should 
be separated from storage areas by a standard 2-hour fire wall. 
D-6.3.3.2 (231E-6-3.3.2) The term "reconditioning" applies mainly 
to cotton and is def ined as any opening,  drying, cleam'ng, o r  picking 
of  bales of  loose cotton by any means whatsoever. 
Exception No. 1: Air drtiog (not eom/nes.~ed air) of baled cotton at room 
tempetatuw where m~t m~t'e ihan one band is ~em~oved .firm each bale behtg 
s o  dried. 
Exeeptmn No. 2: The picking ~[ baled tattoo by hand u,hete not nu~re 
thart ]h,e bale.~ are tn the pH~ce.~s ~[" being picked on the prem- i~e.~ at arty 
one time, attd where at le:tsl two bilmL~ remain on each bale so picked. 
l~moval ~[" more than on,~ hand is to be cott.~idered part ~?f ate picking 
p I 0 ( e s  s. 

l'~xcepltolt No. 3: The rq,ening of ba/e.~ in the pres~ room fi~r pres.~ing or 
recompressing. 
Exception No. 4: The cl,,atdng oJ baled ,~tton by brushing (manual only) 
where the peoees.~ employe,'l does not temove an appreciable quantity t?f lint. 

Mechanical recondit ioning operations should confine lint and 
"fly" to the recondit ioning building and should be separated from 
cotton storage (or compress) by a standard fire wall without 
openings  or  by unobstructed cleat- spaces as outl ined in ". ":~ ,,~ I) 

1J-6.4 (231E-6-4) Cutting and Welding. 
D-6.4.1 (231E-6-4.1) Where cutting and welding operations are 
necessary, the precautions contained in ~,i Y'\ ~ ~, Standard.fi~r the 
Design attd h~.~tallation of Oxygen-Fuel (;as System~ for Welding, 
Cutting, and Allied Proo'.s.~e.~, should be followed. 
D-6.4.2 (231E-6-4.2) Welding, soldering, brazing, or cutting should 
be permitted only by the authorization of  management .  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 operations are performed on equipment  or  

building components  that cannot  be moved, there  should be no  
storage below or within a 35-ft (lO.7-m) radius. 

(e)  Floors should he swept clean and wooden floors wet down 
within tire 35-ft (lO.7-m) radius. 

(f) The  cutting and welding equ ipment  to be used should be in 
good operat ing condition and properly maintained. [231E-A-6- 
4.2(f)] Personnel  operating arc welding or  cutting equipment  
should be protected from possible shock. 

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

(h) All cotton bordering the area should be protected by flame- 
proofed covers or  otherwise shielded with metal or  asbestos guards 
or  curtains. The edges of  the covers at the f o o r  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 complet ion of  open flame operation.  
D-6.5 (231E-6-5) Waste Disposal. Rubbish, trash, and o ther  waste 
material should be disposed of  at regular intervals. Approved waste 
cans with self-closing covers should be used where needed.  Open  
fires and incinerator operations should be prohibi ted within 100 ft 
(30.5 m) of  any cotton storage building. 
D-6.5.1 (231E-A- 6.5) For additional details, see .'~kl',\ ~2, Standard 
on lncinerator.~ and Waste and Littkn Handling Systems and Equipment. 
D-6.6 (231E-6-6) Smoking. Smoking should be strictly prohibited.  
"No smoking" signs should be posted conspicuously in prohibi ted 
areas. 
Exception: Smoking is permitted in I~catiot~s pTvminently designated as 
safe smoking areas. 
D-6.6.1 (231E-A-6-6) The cOoperation of  employees is more  easily 
secured when a reasonable smoking policy is adopted,  with smokin 8 
allowed in specified locations where there is little hazard, at 
specified itmes, and under  suitable supervision. Complete 
prohibi t ion is likely to lead to surreptitious smoking in out-of-the- 
way locations where the hazard is most dangerous.  
D-6.7 (231E-6-7) Maintenance and Inspection.  
D-6.7.1 (231E-6-7.1) Fire walls, fire doors,  fire door  guards, and 
floors should be maintained in good repair at all times. 
D-6,7.2 (231EAI-7.2) ",'l I' ', :~~, Standard .fiJr the In.~peetion, Te~ting, 
and Maintena~e of Watel~Based Fire Protection Systems, should be 
referenced for information on the maintenance and service of  
spr inkler  systems and water supplies. 
D-6.7.3 (231E-6-7.3) All portable and manual fire extinguishing 
equ ipment  should be maintained and sevviced. 
D-6.7.4 (231E-6-7.4") As an aid in maintaining fire protection 
features and equipment  in full selwice at all times, : z : ,~  i, ~,.:- 
provides a simple self-inspection form that contains a checklist o f  
loss prevention principles. This sample form can be used without 
change  or  as a guide in establishing a specialized form to suit 
individual facilities. ISee .~ .: ', /: " '.1 
D-6.8 (231E-6-8) Grass and Weeds.  All dried grass and weeds 
should be kept clear of  buildings for at least 50 ft (15.2 m). 
D-7 (231E-Appendix B-6-7) Informat ion on Fighting Fires in Baled 
Cotton 
D-7.1 (231E-B-I) Introduction.  The information contained in this 
section is a summary of  knowledge gained over the years by' cotton 
warehouse personnel ,  fire fighters, and insurance authorities in 
fighting fires in the Cotton Belt. 

A baled cotton fire has peculiarities that should be unders tood 
and respected if a large loss is to be avoided with minimum danger  
to personnel.  Automatic sprinklers, if properly designed and 
supplied, can be expected to control a baled cotton fire where 
storage methods  outl ined in this r ecommended  practice are 
followed, but ext inguishment  should not  be expected.  

The primary rule for any fire is always to call the responding fire 
depar tment  first. Fighting ~res of any type is a profession and, even 
where a well-trained private fire organization is available, 
professional aid should 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 flamespread at the surface, then tenacious 
burrowing into the pile between bales and penetrat ion of the 
interiors o f  individual bales. High-density bales are less vulnerable 
to a burrowing fire, but the possibility of  such a fire should not  be 
ignored. 

525  



N F P A  2 3 0  - -  A 9 9  R O C  

I W A R E H O U S E  NO J 
G e n e r a l  H o u s e k e e p i n g  Y E S  N O  

1 ins ide  Bu i l d ings  
(a)  F loor  a n d  dd~a reas  Clean of l ~ s e  

c o t t ~  andallsh? . m 

(b)  C o e r e d  me ta l  con ta l ne r sd r  loose 
co t ton  a n d  dmh~ 1:3 [:= 

2 0 u t s q d e  Bu t ld lngs  
(a)  S u r r o u n d i n g  a r e a s  f r e e  oildd g rass ,  

~eeds, a n d  combs t l b l e  t rash  ? o 
S m o k i n g  

(a)  E v i d e n c e  of  s m o k i n g  *n u n a u t i ~ d  
a reas~  

(b)  S igns  pos ted  a n d  readdy  v l ~  1:3 
E l e c t r i c a l  E q u i p m e n t  

(a)  Ex tens ion  cords  p roh ib i ted?  O 
(b) S t = g e  ul  con tac t  w i t h  hgh ls  o r  "4rag? I-I r- I  
(c) W i n n g  p r o p e l y  s u p p o d e d  a n d  u n  . . . . . . . .  g == 
{d) C i rcu i t s  prop&f  fused?  
( e )  Al l  p a n e ~ l u n c t l o n ,  ~ l t C h .  a n d  

r ~ e p t a c l e  b ~ e s  c o ~ r e d  ? o E ]  
MeChanical  E q u i p m e n t  

(a) LlSte(~h" f iber  s toBge  {~ /pe DS, 
DY, ES, EE,  EX. G S ~  LPS)?  = m 

(b)  SpedK~ ta rda~ t  ~ f f t e r s  m a L n t a ~ d ?  ~:~ 
(c) Re fue led  ~ t s i d e  a t  des i gna ted  a r e a  ? [:3 

I : I  . . . . . . . . . . . . . . . . . . . . . . .  ° G e n i i  cond i t i on  a n d  m a i n t e n a n c e  [ ]  [ ]  
good?  

B u i l d i n g s  
(a)  F4re ~ l l s  =n g l o o d  repa{nnc lud0ng 

a r o u n d  f i re doo r  o p e n i n g s  ? C3 
(b) F i re doo rs  In p r o p e r o ~ i n g  c ~ d i  

l ion  a n d  t e s t e d d r  e a s e  of  c los ing  

o 
each  ~ e k  ? (Cverhead ,  ¢ogtype doo rs  
shou ld  be  tes ted  a t  le~st  armelly~ I;2 

(c) F i re d ~ r  gua rds  tn p lace  a n d  m a i n  
t a m e d  ? D 0 

(d) F loo r  a n d  ~ e r l o r  ~ l l s  in good  
repa=r? 0 0 

(e) E x t ~ r  ~11 o p e n i n g s  h a e  doo rs  a n d  
w i n d o w s  in p lace  tha t  c I o ~  prop~"  
and Io~? I::] I ~  

(f) S p a c e  undern~lde f loor  if a n y ,  
c losed of f? C~ 

S to r lB  e A r r a n g e m e n t s  
1 S to rage  I~cks  

(a)  Wtth~n prescrbed he igh t  J15 ft (4 6 m ) ] ? r l  [ ]  
(b) Spmk le r  h e a d s  u n l m p ~ d  [181r~ 

4 5 7 m m )  c l e a r a n c e ]  ? 0 1::3 
(c) B Io~  Sl~S l im i ted  to 700 ba les  p ressed  

o r  350 f l a p  
(d) T ie red  s to rage  s t ~  a n d  secure  ? [ ]  [ ]  

2.( ,~,sies 
a A t  leas t  one  m a i n  a is le  12 ft (3 7 m)  o r  D 

m o r e  in  w i d t h  ? 
(b) C r o s s  o r  ~k als~es at l eas t  4 ft  (1.2 m)  

in wid th  ? I:] I:~ 
(c) A~r d a m a g e d  ba les  b roken  b a n ~ o r  

~ t  s tock?  n 

C O M E ~ R T M E N T  NO.  
F i re  O e p a t m e n t  Y E S  N O  

(a)  P h o n e  o m b e r  ~ r o m l n e n t l y  dlspI jmd 
at  e a c h  p h o n e  ~ El 

(b) ~ r s o n n e l  fns toc ted  o n  p r ~ e d u r e  in 
c a s e  o f  h re  ? E~ 

W a  t ~ ) S o w l c e  
a M a k i n g  r egu la r  r ~ n d s ?  
b)  Al l  k e y  s ta t i ons  p u n c h e d  ".= ~ ~] 

(c Reco rds  ch~oed,  da ted ,  a n d  fried ? 0 0 

F i r e  A l a r f n  S e r l c e  
(a)  Aktomauc f i fe  al6ml s y s t e m  in s o v l c e  ? D C] 
(b)  M a n a l  pul l  s ta t i ons  c lod  w m a r k e d  

and access f k?  
{c)  Da ta  las t  t es ted  ? ~ ~r~ 

M a n u a l  E x t i n g u i s h i n g  E q g l p m e n t o M t a U e  E X t l n g u l s h a f  
1. H a n d  U n i t s  

(a)  P r o p d y  p taced  a n d  a c c e s s b ?  
b)  R e c h a r g e d  w i t h i n  t he  las~pr?  ~ D~ 

(c A l l  i n  g o o d  cond t t i on  ? D o 

2 C o n t a i n e r s  a n d  BUre ts  
Prop  d is t r ibu ted?  

(c) T ~  bucke t s  p e r  ba r re l?  o c3 

3 M o b d e  E q u t p m e n t  
{a )  P r o p ~ /  p laced  a n d  p ro tec ted  f rom 

(b) C h a r g e d  a n d  ready~l" s e ~ l ~ e ?  

Ins ide )  H o s e  
e Hose  a n d  nozz le  a t t a c h e d  ~ each  ~ [ ]  I"1 

(b) Radsed a n d  in good  condRgon? D 
I ~  . . . . . . . . . . . . . . . . . . .  d y  . . . .  ? g K3 

V a l ~ s  ope ra te  r ~ l y ?  [ ]  k-t 

~ r d  H y d r a n t s  e n d  H o l e  HotJqam 
(a)  R e a d i l y  a~ccessb? 0 o 
(b)  HoseaK~<Bd o r  r ee led  a n d  In good  

c c~idlt lOll ? o o 
(c)  N o z ~ l ~ n n e r ~  h y d r a n t  w r e n c h  

Ra~ab le?  
(d) Hydeln|s ( :~oe~le  ? ~ ~r~ 
(e l  G e n i i  cond i t i on :  

Note :  1 i n~  25~4 ram.  1 f t =  0 . 3 0 4 8  m 

R E M A R K S  ( R e f ~ r o n  a n y  u fusua l  cond=Uons a n d  act=on taakn) 

R e p o r t  b y :  D a t e :  

Figure D-6.7.4 (231E.Figure-A*6-7.4) Sample loss prevention self-inspection form for baled cotton storage. 
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D-7.2 (231F,-B-2) Causes.  Some of  the causes of  cotton fiber fires 
include breaking  metal  bands  (ties) that  strike o ther  metallic 
objects resul t ing in sparks, f ire-packed bales, electrical faults, 
mechanica l  e q u i p m e n t  (defective lift trucks), friction (bale ties 
rubbing  together ,  railroad boxcars),  l ightning,  cut t ing and  welding, 
and  smoking.  Sparks from bale ties and  fire-packed bales appear  to 
be the  m o s t p r o m i n e n t  fire cause. Incendiar ism and exposures  are 
also a considera t ion.  
1)-7.3 (231E-B-3) Incipient  Stage. If caught  in the incipient  stage, 
control  can of ten be effected, provided the proper  procedures  are 
followed. Portable ex t inguish ing  equ ipment ,  such as conta iners  and  
pails, or  pressurized or  pump-type water" units, can be used to wet 
down the exter ior  of  the bale quickly. 

If small  ex t inguishers  are not  successful, portable,  wheeled,  
wetting agen t  tanks or s tandpipe hose, or  both, should be used. The  
last resort  is hose s t reams from outside hydrants.  Extreme caut ion 
should  be exercised when ns ing  straight hose streams,  as the force 
o f  the s t ream could scatter the  bu rn ing  wads or  port ions o f  cot ton 
over a wide area. Spray or fog nozzles are r e commended ,  but, if no t  
available, it migh t  be possible to deflect a solid s tream off the walls, 
roof, or  o the r  solid object. 

Once  the exter ior  of  the bale(s) is fully wet down and fire is 
suppressed,  the bales involved then  should  be removed to an 
outside,  safe location fi)r final ex t ingu i shment .  
CAUTION:  An obviously bu rn ing  bale should  never be dragged or  
mechanical ly  moved down aisles, as this is likely to spread the fire to 
bales border ing  the  aiste. (See Section : : .  .) 
D-7.4 (231E-B-4) Actiw; Stage in Sprinklered Buildings.  If a fire 
progresses well beyond the incipient  stage or involves more  than a 
few bales and  fur ther  fire spread is likely, the bui lding could readily 
prove un tenab le  and  dense  smoke could quickly obscure vision. It 
then  is best to have all personnel  vacate the bui lding to a point  of  
safety. As drafts, inc luding early vent ing  th rough  roofs and  walls, are 
undesirable ,  it is essential to leave the bui lding unvent i la ted and  
close all doors  and  cut  off all possible drafts to the  bui lding or  
section involved. This rednces  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, o p e n i n g  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! Venti lat ing a cot ton f ire can cause it to flash ou t  
o f  control,  spread with explosive violence, and open  an excessive 
n u m b e r  of  sprinklers.  

After- the fire is unde r  control  of  the  sprinkler  system, the  
c o m p a r t m e n t  door" should  be opened  only e n o u g h  to use  fire hose 
o r  to en te r  and  remove the cotton. T he  smolder ing  bales should  be 
removed to the  outs ide as soon as possible for individual a t tent ion.  
Extreme caut ion should  be exercised when en ter ing  a fire area. 
Entry should  be on the downwind side, if possible ,  to avoid crea t ing  
draft  condi t ions  that  could cause the fire to reignite. It is impor tan t  
to remain alert for gas explosions.  If the fire appears  to flare up 
again, the  bui ld ing should  be vacated immediate ly  and  the  doors  
again should  be closed tightly and  the  sprinkler  system should  be 
allowed to regain control.  
D-7.5 (231E-B-5) Sprinkler  Failure. If the  sprinkler  system fails to 
mainta in  fire control,  then  hose s t reams should  he used, preferably 
th rough  door  open ings  only large e n o u g h  for the hose. 

Where  it is apparen t  that the fire is beyond the control of  the  
sprinklers and  tbe bui lding is near ing  the point  of  collapse, the  
control  valve(s) to the sprinkler systems in the bui lding or  section 
involved should  be shu t  off to conserve water for hose s tream use. 
D-7.6 (231E-B-6) Actiw. • Stage in Nonsprinklered Buildings.  
hmnedia te ly  on arrival at the fire, all openings  to tbe c o m p a r t m e n t  
involved should  be closed. 

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

The  doors  should  be opened  only e n o u g h  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  opposi te  sides o f  the  c o m p a r t m e n t  should not  be 
opened ,  which would allow a cross-draft. Only the door  on  the  lee 
side, and  not  the  windward side, of  the  bui ld ing should  be opened .  
1)-7.7 (231E-B-7) Cotton Yard Fires. Condi t ions  in a cot ton yard 
fire are not  as controllable as those in a warehouse fire, since draft  
condi t ions  are a lmost  entirely d e p e n d e n t  upon  the climatic 
condi t ions  at the  t ime of  the  fire; and,  if an adverse wind prevails, a 
small involvement  can easily become a catastrophe.  P rep lann ing  is 
particularly impor tan t  ~n this case. Upon  arrival at a cot ton yard fire, 
the following steps should  be taken immediately:  

(a) If available, fire depa r tmen t  connect ion  to the  hydrants  
shou ld  be utilized. 

(b) Hose  lines should  be laid out.  
(c) Us ing  divided s t ream nozzles, water should  be applied 

ahead  and  downwind of  the  fire and then  worked t o w a r d t h e  fire. 
(d) Bales and  d u n n a g e  should  be checked u n d e r n e a t h  for fire. 
(e) It is impor tan t  to remain  alert for flying sparks. 
(f) The  nearby uninvolved cotton should be removed to create 

a fire break. 
(g) Burned  cot ton should  be removed to a segregated area. 

D-7.8 (231E-B-8) After  Watch.  Where  the fire-involved cot ton has 
been removed and  leaves behind u n d a m a g e d  stock, a minu te  and  
unobserved  spark of ten causes a rekindl ing of  the previous fire with 
disastrous results. The  involved area should  be inspected and  
carefidly cleaned.  Hose lines and fire d e p a r t m e n t  watch shou ld  be 
main ta ined  until  the  area is known to be safe. Before leaving the  
scene o f  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 prevented with 
adequa te  after watch following a minor  involvement.  
D-7.9 (231E-B-9) Salvage Operations. Salvage is important ,  and  
every precaut ion should  be taken to protect  the salvage. The  usual 
severity o f  a fire in a cotton warehouse,  a long with the appearance  
o f  the char red  bales, is mis leading with respect  to the  a m o u n t  of  
r emain ing  salvage. 

Water  does not  damage  cotton,  and  if the  charred bales are kept 
cool with hose s t reams until  proper  salvage operat ion is begun,  the 
quant i ty  o f  the loss can be reduced  substantially. 

Afier the fire is b rough t  u n d e r  control,  all bales involved should  
be removed to a safe outs ide  location as quickly as possible and  
practicable. Each bale then  shou ld  be handled  individually in order  
to effect comple te  ex t ingu i shment .  This  is best accompl ished by the 
use o f  small  hose  lines o r  barrels and  buckets, using awe t t i n g  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 o f  the ent ire  bale. 

Salvage crews shou ld  be ready to move the cot ton out  of  the 
invo lved  shed  as rapidly as possible. Extwme caution should  be 
exercised in prepar ing  and  watching the path along which the 
bu rned  bales are removed from the involved shed.  Burn ing  fibers of  
cot ton  are  easily blown from the bale, especially in the haste and  
exc i tement  o f  moving the bales outside. It migh t  be necessary to 
move the uninvolved bales away from the exit route (or  from the 
eot ire  compa r tmen t )  or  even  to make a hole in the side o f  the 
compa r tmen t .  The  spread o f  fire a long the exit route caused by 
b u r n i n g  bales is not  u n c o m m o n .  The  bu rn ing  bales should  be 
wetted down and moved to a safe, segregated place as soon as 
possible for individual a t tent ion.  

The  following are steps to be taken in the salvage operat ion:  
(a)  An open  area, without exposures ,  into which the bu rn ing  

bales can be moved should  be selected. 
(b) A salvage crew should  be stat ioued at the yard. 
(c)  A good  supply o f  wetting a g e n t  should  be available. 
(d) A good supply of  water should  be available. 
(e) Containers ,  pails, and  st irrup pump-type ext inguishers  

should  be available, filled with wet water. 
(f) Burn ing  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 fi'om other- exposures .  

(g) Care should  be exercised in removing these bales so as not  
to start ano the r  fire in the process. If the side o f  the c o m p a r t m e n t  is 
metal-clad or  frame, it migh t  be best to remove a por t ion of  the side 
so that  the cot ton can be removed.  Some warehouse personnel  take 
the  t ime to remove cot ton from those compar tmen t s  th rough  which 
the  bu rn ing  bales travel before salvage operat ions  are allowed to 
start. If there  is any quest ion regarding addit ional exposures,  they 
should  be removed,  if possible, before moving the bu rn ing  bales. 

(h) Any outside blaze on the  bale should  be knocked down. 
The  wet water should  be applied to each smolder ing  spot  on the  
bale. Often a handf td  of  cot ton 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 necessary 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  bu rned  cot tou should  be removed fi-om each hot  
spot  while applying wet water to the  hole. When  the area a round  the 
spot  is no longer  warm, it can be assumed that the fire has been 
ex t inguished .  

(i) The  bands  from the bales should not  be removed.  To do so 
exposes more  lint to the fire, and  the bale will probably be a 
comple te  loss. 
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(j) Bales involved in a fire should be closely watched for at least 
5 days after the last spark is believed to have been ext inguished.  
D-7.10 (231E-B-10) Fire-Packed Bales. Dur ing  the  cot ton g inn ing  
operat ion,  sparks, caused by stones,  metal,  or  o the r  foreign objects 
in the seed cotton striking metal parts of  the gin, can ignite the 
fibers. Occasionally, a fire immediately erupts,  but  often the 
smolder ing  lint is carried onto  the press box where it can be 
packed, undetected,  into the bale. Usually the fire burns  th rough  to 
the outside of the  hale within a few hours ,  but  it can remain  
undetec ted  for several days. Somet imes  the odor  is not iceahle or  the 
bale feels excessively warm. 

These  bales are l~:nown as fire-packed bales and  are a major  cause 
o f  fires in baled cotton. 

The  r e c o m m e n d e d  procedure  for hand l ing  and  ex t inguish ing  
fire-packed bales is as follows: 

(a) All known or  suspect  fire-packed bales should  be stored in 
the  open  and  segregated fi-om buildings and  o the r  storage. They  
should  be separated about  3 ft (0.9 m) from o t he r  such bales, 

(b) These  bales should  be u n d e r  cons tan t  smweillance to detect  
fire as soon as it moves to the surface. 

(c) A supply of  an approved wetting agent  and  at least one  
s t i r rup p u m p  should  be available at all times. 

(d) When  fire is detected,  the  area a round  the hot  spot  should  
be wetted immediate ly  to prevent  the  spread of  the  fire. The  hot  
spot  then  should  be saturated with wet water. T he  bu rned  cot ton 
should  be removed hy hand  while constant ly applying water to the 
hole. This  p rocedure  should  be con t inned  until  no  warm areas are 
detected.  It is no t  u u c o n l m o n  for several fires to be packed into a 
single bale. 

(e) DO NOT REMOVE THE BANDS FROM T HE BALE, as 
this exposes more  cot ton fibers to ignition and  usually results ill the  
total loss o f  the bale. 

(f) Fire-packed bales or  bales suspected of  be ing  fire-packed 
should  remain in quarau t ine  and u n d e r  surveillance for at least 5 
days. After  this time, they can be considered to be safe and  handled  
in the regular  manne r .  
NOTE:  There  is no set t ime after which a fire can be considered 
ex t inguished  in a bale, as this depends  on the t ho roughness  o f  
ex t ingu i shment .  However, 5 days after the fire is believed to have 
been ex t inguished  is generally considered to be a rule o f  t h u m b  safe 
period.  

Appendix E Guidelines for Storage of  Forest Products' 

E-I (46-Chapter 1) General, 
E-I.1 (46-1-1) Purpose .  The  intent  o f  these guidel ines  is to provide 
fire protect ion guidance  to minimize  the fire hazard in areas used 
for the storage o f  forest products ,  particularly as they are stored 
outs ide building.s. These  guidel ines  ace not  in t ended  to be 
manda to ry  requn 'ements .  Each individual property will have its own 
special condi t ions  of  stock handl ing ,  exposure ,  and  topography,  For 
this reason, only basic fire protect ion principles are d iscussed  
herein ,  which are in tended  to be applied with due  considera t ion  of  
all local factors involved. The  authori ty  having jur isdic t ion should  
be consul ted  in all cases. 
E-I .2 (46-1-2) Scope.  These  guidel ines  covet- the following: 

(a) Retail and  wholesale l umbe r  storage yards 
(b) Outside storage o f  l umber  and  t imber  at o the r  than  retail 

or  wholesale yards 
(c) Outs ide storage of  ties, poles, piles, posts, and  o the r  similar 

forest products  at pressure-treat ing plant  yards 
(d) Outs ide  storage o f  wood chips 
(e) Outs ide  storage o f  logs 
(f) Outs ide storage of  hogged  material  

E-2 (46-Chapter 3) Retail and Wholesale Lumber Storage Yards. 
E-2, I (46-3-1) Application. 
E-2.1.1 (46"-3-1.1) T he  intent  of  the guidel ines  conta ined  in this 
section is to provide fire protect ion gnidance  to minimize  the fire 
hazard in the  following areas: 

(a) Retail lumberyards  hand l ing  forest products  and  o the r  
bui ld ing  materials  

(b) Wholesale h tmber  storage yards inc luding  distr ibution,  
holding,  and  t r anssh ipment  areas 

(c) Bui ldings  in retail and  wholesale lumberyards  used for 
storage of  forest p roduc t s  or  attxiliary opera t ions  

E-2.1.2 (46-3-1.2) In addit ion to the guidel ines  conta ined  in this 
sect ion,  tile provisions out l ined in ',,, :i,,, 7 should  apply to all 
retail and  wholesale l umber  storage yards except  as modif ied 
hereiu. 
E-2.1.3 (46-A-3-1.2) "[tie type of  operat ions  at propert ies where 
these r e c o m m e n d a t i o n s  apply will vary widely. Retail l u m b e r  and 
bui ld ing material operat ions  are often characterized by large area 
buildings with nl inor  outside storage areas. On  the o the r  hand,  
wholesale and  distr ibution yards can involve large outside storage 
areas that present  fire protect ion problems similar to mill yards. 
The  principles out l ined in " , ,  , :" • should  be used as a ' f i l r ther  
guide  for large outside storage areas,  and the authori ty having 
jur isdic t ion should  be c o n s u h e d  in all cases. 
E-2.2 (46-3-2) General. 
E-2.2.1 (46-3-2.1) Fire loss exper ience  in lumberyards  indicates thai 
large undivided stacks, conges ted  storage condit ions,  delayed fire 
detection,  inadequate  fire protection, and  ineffective fire-fighting 
tactics are the  principal  factors that  allow lumberyard  f r e s  to reach 
serious proport ions .  The  fire hazard potential  inheren t  in l umber  
s torage opera t ions  with large quanti t ies  of  combust ible  material  can 
best be control led by a positive fire prevent ion program u n d e r  the  
direct  supmwision of  top m a n a g e m e n t  and  should  include the 
following: 

(a) Selection, design, and  a r r a n g e m e n t  of  storage yard areas 
arid materials  hand l ing  e q u i p m e n t  based upon  sound  fire 
prevent ion and  protect ion principles 

(b) Facilities for early fire detection,  t ransmission of alarm, and 
fire e x t i n g u i s h m e n t  (See ~ ~ ' >  ~ , :, Natiorml l"im Almm Code.) 

(c) Fire lanes to separate  large stacks and  provide access for 
effective f re - f igh t ing  operat ions  

(d) Separat ion o f  yard storage from yard buildings and  o the r  
expos ing  proper t ies  

(e) An effective fire prevention ma in t enance  program,  
inc luding  reglilar yard inspec t ions  by t ra ined personnel  
E-2.2.2 (46-3-2.2) Cargo yards with l umber  s tored on piers or  
wharves and  l umbe r  s tored on  raised platforms present  special 
p rob lems  of  const ruct ion and protection.  "-'~ i> ~ * , Standard lot Ih~ 
CorL*tructim*, an, d File latotectim* of Marine Te'rminaA, Piers, and 
Wharves, and  the  authori ty  having jur isdict ion should  be consul ted  
in each case. 
E-2.2.3 (46-3-2.3) It is recognized that  cetail and  wholesale h u n b e r  
s torage yards are normally located within munic ipal  boundar ies  
where there  are munic ipal  water supplies available for fire 
protect ion.  For basic fire protection,  the municipal  system should  
be  capable o f  supplying at least four  2 I/,_,-in. (63.5-mm) hose 
s t reams s imul taneously  [1000 gpm (63 L / see )  m i n i m u m ] .  Where  
large-scale fire-fighting opera t ions  can be expected,  larger water 
suppl ies  are needed .  Where  protect ion f rom munic ipal  water 
supplies  and  hydrant  systems is not  present  or  is not  considered 
adequa te  by the authori ty  having jurisdict ion,  a yard fire hydrant  
system shou ld  be provided, 
E-2.3 (46-3-3) Open Yard Storage. 
E-2.3.1 (46-3-3.1) L u m h e r  stacks should be on solid g round ,  
preferably paved or  surfaced with materials such as cinders,  fine 
gravel, or  stone. Where  the danger  o f  u n d e r g r o u n d  fire is present,  
refuse- or  sawdust-filled land shonld  not  be used. 
E-2.3.2 (46-3-3.2) The  m e t h o d  of  stacking should  be solid wherever  
possible and  in an orderly and regular  manne r .  
E-2.3.3 (46-3-3.3) It is recognized that  some  materials  will be stored 
on pallets in an open  yard. As stacks of  empty  pallets present  a 
severe fire problem,  empty  pallets should  be stored in accordance  
with the guidel ines  set ou t  in I : , t '.> 5 :,'- and  I.,7-,!~ ~' '.' , '~ ! ,. 
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Table E-2.3.3(a) [46-Table 3-3,3(a)] Guidelines for Clearance Between Outside Idle Pallet Storage and Building 

Minimum Distance in ft (m) of  
Wall Construction Wall from Storage of  

Under 50 to Over 200 
Wall Type Openings 50 Pallets 200 Pallets Pallets 
Masonry None 0 0 0 

Wired glass 
with outside 
sprinklers 
1-hr doors 0 10 (3.0) 20 (6.1) 
Wired or plain 
glass with 
outside sprinklers 

~/ t-hr  doors 
10 (3.0) 20 (6.1) 30 (9.1) 

Wood or  metal with 
outside sprinklers 

Wood, metal, or  o ther  20 (6.1) 30 (9.1) 50 (15.2) 

Notes: 
1. Fire-resistive protect ion comparable  to that of  the wall should also be provided for combustible eave lines, vent openings,  and so 
forth 
2. When  pallets are stored close to a building, the height  o f  storage should be restricted to prevent  burning pallets from falling on 
the building. 
3. Manual outside open sprinklers generally are not  a reliable means of  
plant emergency personnel .  
4. Open  sprinklers control led by a deluge valve are preferred.  

Table E-2.3.3(b) (46-Table 3-3.3(b)) 
For ou tdoor  idle pallet storage, separation between piles of  idle 

pallets and o ther  yard storage should be as follows: 
Pile Size Minimum Distance in ft (m) 

Under  50 pallets 20 (6) 
50-  200 pallets 30 (9.1) 
Over 200 pallets 50 (15.2) 

E-2.3.4 (46-3-3.4) The height of  stacks should not  exceed 20 ft (6.1 
m) with due regard for stability. Air-drying stickered stacks are 
subject to rapid fire spread through the air spaces and should 
therefore  be kept as low as practicable. 
E-2.3.5 (46-3-3.5) Where stacks are supported clear o f  the ground,  
adeqvate  clearance should be provided for cleaning operations 
under  the stacks. 
E-2.3.6 (46-3-3.6) Driveways should be so spaced that a maximmn 
grid system of  not over 50 ft x 150 ft (15.2 m x 45.7 m) is produced.  
E-2.3.7 (46-3-3.7) Driveways should have a minimum width of  15 ft 
(4.6 m) and an all-wealher sm£ace capable of support ing fire 
depar tment  apparatus. 
E-2.3.8 (46-3-3.8) Where the yard has earth or  crushed s tone drives, 
boundaiy  posts with signs designating stacking limits should be 
provided to indicate yard area and alley limits, In paved yard areas, 
painted boundary limits can be used instead of  posts and signs. 
E-2.4 (46-34) Buildings. 
E-2.4.1 (46-3-4.1) Automatic sprinklers provide an efficient means 

• o f  fire detect ion and extinguishment.  Automatic sprinkler 
protect ion should be considered for all large storage buildings 
containing combustible contents  and auxiliary buildings containing 
hazardous operations that can constitute an exposure to outside 
lumber  storage or  o ther  property. Automatic sprinkler protection 
for buildings used for indoor  storage of  forest products should be 
designed in accordance with " "l '  ': : ', Standmd for the Installation of 
Sprinkler Systems. 
E-2.4.2 (46-3-4.2) Where automatic sprinklers are not  installed, 
large storage buildings should be subdivided by fire walls into 
compar tments  not  exceeding area limits specified in generally 
accepted model  building codes. 
E-2.5 (46-3-5) Exposure Protection. 
E-2.5.1 (46-3-5.1) Many retail lumberyards sell clay, concrete,  and 
stone products.  These and o ther  least burnable materials (large-size 
timbers and flat-stacked stock) should be stored or stacked on the 
per imeter  o f  the yard to act as a barrier between the yard and 
adjacent  proper t ies  or  buildings. 
E-2,5.2 (46-3-5.2) Exposure to the Yard. 
E-2.5.2.1 (46-3-5.2.1) Except as noted in : ,), ;.,: /,  open yard 
stacking should be located with as much clear space to buildings as 
practicable. Building walls should have sufficient fire resistance to 
contain a fire that originates in the building, and windows or  o ther  
openings  should be reduced in size or  adequately blocked to 

protection unless property is a t tended to at all times by 

prevent  radiant beat  exposure to the open yard stacking. (.See ;. 
7 ; ' f . )  

E-2.5.2.2 (46-3-5.2.2) Unsprinklered buildings containing 
hazardous manufactur ing or  o ther  operations,  (e.g., woodworking, 
glazing, painting, dry kilns, auto repairing, grain or feed milling or  
grinding, aboveground fuel or  gasoline tanks) should have at least 
50 ft (15.2 m) of  d e a r  space to the nearest lumber  stack, shed, or 
warehouse. Boundary posts with signs designating stacking limits 
should be provided to designate the clear space to the 
a forement ioned  buildings, tanks, and so forth. 
E-2.5.$ (46-3-5.$t Exposure from the Yard. Because of  the large 
quantities o f  material generally involved in luthbeuyard fires, some 
form of  exposure protection for adjoining propert ies is 
r ecommended .  Clear spaces or walls capable of  providing fire 
barriers between yard storage and the exposed properties are 
desirable. The responsibility for the proper  protection of  properties 
adjoining a lumberyard is often a joint  one to be worked out by the 
cooperat ion of  the lumberyard and adjoining property owners. 
Refer in each case to the authority having jurisdiction. 
E-2.6 (46-3-6) Special Fire Prevention. 
E-2.6.1 (46-3-6.1) All power woodworking machines,  except for 
portable units, should be equipped with refilse removal equ ipment  
conforming to )~ I : '. ~ "; ~, Standatrt for Exhau.~t A),,stem.~ ./or Atr 
Conveying of Materials. 
E-2.6.2 (46-3-6.2) Materials such as hay, coal, grain, and feed 
should be stored in separate buildings or  in the open with adequate 
clear space between yard buildings or  open yard storage. 
E-3 (46-Chapter 4) Outs ide  Storage of  Lumber at Other  than 
Retail o r  Wholesale Yards. 
E-3.1 (46-4-1) Application. 
E-3.1.1 (46-4-1.1) The intent o f  the guidelines contained in this 
section is to provide fire protection guidance to minimize the fire 
hazard in large yard storage areas containing lumber, timber, and 
o the r  similar wood products not in tended for retail or  wholesale 
distribution at the site. Each individual property will have its own 
special condit ions of  yard use, material handl ing methods,  and 
topography. For this reason, only basic fire protection principles are 
discussed herein,  which are in tended to be applied with due 
consideration of  all local factors involved. 
E-3.1.2 (46-4-1.2) In addit ion to the guidelines contained in this 
chapter,  the provisions outlined in ";,~ ,:~ , ! 7 sbould apply to all 
large yard storage areas for lumber  and t imber at o ther  than retail 
or  wholesale yards, except  as modified herein. 
E-3. 2 (46-4-2) General. 
F,-3.2.1 (46-4-2.1) Fire loss exper ience in lumber  storage yards 
indicates that large undivided stacks, congested storage conditions, 
delayed fire detection, inadequate fire protection, and ineffective 
fire-fighting tactics are the principal factors that allow lumbelyard 
fires to reach serious proport ions.  The fire hazard potential 
inherent  in lumber  storage operations with large quantities of  
combustible material can best be control led by a positive fire 
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prevention program under  the direct  supervision of  top 
management  and should include the following: 

(a) Selection, design, and a r rangement  of  storage yard areas 
arid materials-handling equ ipment  based on sound f i r e  prevention 
and protection principles 

(b) Facilities for early fire detection,  transmission of  alarm, and 
fire extinguishment (,See ,," ": - , N a t i m m l  Fire A l a r m  Code) 

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

(d) Separation of  yard storage from mill operations and other  
exposing propert ies 

(e) An effective fire prevention maintenance  program, 
including regular yard inspect ions by trained personnel  
E-3.2.2 (46-4-2.2) Cargo yards with lumber  stored on piers or 
wharves and lumber  stored on raised platforms present  special 
problerns of  construction and protection.  ",!1' , ~' ,, S t a n d a M J o l  the 
Con.sirral ion a n d  Fire I 'm tec l io ,  rl/ M a r i n e  Termina£~, Piel:s, a n d  
W b a l v e s ,  and the authority having jurisdiction should be consulted 
in each case. 
E-3.3 (46-4-3) Basic Lumberyard Protection. 
E-3.3.1 (46-4-3.1) For basic fire protect ion,  the hydrant system 
should be capable of  Sllpplying at least fonr  2J/2-in. (63.5-mm) hose 
streams simultaneously [1000 gpm (63 L/sec)  minimum] while 
maintaining a positive residual pressure in the fire protect ion 
hydrant system of  at least 20 psi (138 kPa). 

Where large-scale fire-fighting operat ions can be expected,  larger 
water supplies with adequate  mains are needed.  (See .Sel'tio,': :.) 

For earl)" ext ingnishment  with basic fire protection,  hydrants 
should be spaced with sufficient 2t/,_,-in. (63.5-mm) hose attached 
so as to permit  rapid hose laying to all parts o f  the stacking areas. 
For this reason, the hydrants should be spaced at about 250-ft (76.2- 
m) intervals so that any part of the yard can be reached with 200 fr 
(61.0 m) of  hose. Hydrants preferably should be located at fire lane 
intersections. A hydrant hose house with at least 200 ft (61.0 m) of  
rice hose and arrxiliaiy equipment  should be provided at each 
hydrant.  (,%e ,J ;" '* , , S tandm'd  Jbr  the l n s t a l l a t i o ,  o f  S p r i n k l e r  
Sy.~tems. ) 
E-3.3.2 (46-4-3.2) Access to the plant  and yard from public 
highways should be provided by all-weather roadways capable of  
support ing fire depar tment  apparatus. 
E-3.3.3 (46-4-3.3) The storage site should be reasonably level, solid 
ground,  preferably paved or  surfaced with material such as cinders,  
fine gravel, or stone. Refilse- or  sawdust-filled land, swampy ground,  
or  areas where the hazard of  underground  fire is present  should not 
he used. 
E-3.4 (46-4-4) Special Lumberyard Protection. 
E-3.4.1 (46-4-4.1) Yards consisting of  single carrier loads of  green 
flat-stacked lumber present  a min imum hazard that  ~enerally r 
requires only the basic protection provisions o f  Sect-ton l--:.:: for 
effective fire control. High stacks of  lumber  stickered for air drying 
present  a severe hazard that will require effective use of, large stream 
equ ipment  and greatly expanded  water supplies for  fire control.  In 
yards requiring more than the basic protect ion provisions of  Section 
'~ . .' for effective fire control,  the following provisions are  suggested 
as a guide. The relative importance of  these provisions and the 
degree to which they might be needed  will vary with yard conditions,  
and the authority having jurisdiction should be consulted in all 
c a s e s .  

F,-3.4.2 (4644.2)  Powerful water supplies and large mains should 
be provided where adequate public or  private fire depar tment  
services are available. Large stream equipment ,  such as portable 
tnrrets and deluge sets, requires 750 gpm to 1000 gpm (47.3 L/sec  
to 63.1 L/sec)  for each appliance. Moni tor  towers can require 
snpplies in excess of  1000 gpm (63.1 L/sec)  for each unit. In large 
yards where the hazard is severe, many of  these devices might  need 
to he opera ted  simnltaneously. 
E-3.4.3 (46-4-4.3) Fire lanes snitable for fire depar tment  operations 
should he provided with storage arranged so that no part  o f  the 
occupied area is more than 50 ft (15.2 m) in any direction from 
access by motorized fire-fighting equipment .  Where special 
extinguishing equipment ,  such as portable tm'rets, deluge sets, and 
moni to r  towers, is available, access distances can be governed by 
their effective reach with available water" snpplies. Fire lanes should 
be kept unobstructed, have an all-weather surface sufficiently s t rong 
to snpport  fire ap.paratns, and should be of  sufficient width to 
permit  maneuvering of  motorized fire apparatus. 
E-3.4.4 (46-4-4.4) Stack heights should be limited. Heights in 
excess of 20 ft (6.1 m) seriously restrict effective extinguishing 
operations. Air~lrying stickered stacks are snbject to a more  rapid 
fire involvement and should be kept as low as possible. 

E-4 (46-Chapter 5) Outside Storage of  Ties, Poles, Pries, Posts, and 
Other Similar Forest Products at Pressure Treating Plant Yards. 
E-4.1 (46-5-1) Application. 
E-4.1.1 (46-5-1.1) The intent of  the guidelines contained in this 
section is to provide fire protection guidance to minimize the fire 
hazard in yard storage areas containing treated and untreated ties, 
poles, piles, posts, and o ther  similar forest prodncts  in yards 
connected  with pressure treating plants, but not including the 
treating buildings, processes, or  storage of treating materials. Each 
individnal property will have its own special conditions of  yard use, 
stock handl ing methods,  and topography. For this reason, only 
basic fire protection principles are suggested herein,  which are 
in tended to be applied with due consideration of  all local factors 
involved. 
E-4.1.2 (46-5-1.2) Ties, as used herein,  includes ties, poles, piles, 
posts, and o ther  similar forest products. Treated ties are those 
pressure impregnated with preservatives. 
E-4.1.3 (46-5-1.$) In addition to the guidelines contained in this 
section,  the provisions ontl ined in "- ,, ,~ ~ , should apply to all 
outside storage of  ties. poles, piles, posts, and o ther  similar forest 
products at pressure treating plant yards, except as modified herein.  
E-4.2 (46-5-2) General.  Fire loss exper ience  in tie storage yards 
indicates that large nndivided stacks, congested storage conditions, 
delayed fire detection, inadequate fire protection,  and ineffective 
fire-fighting tactics are the principal factors that allow fires to reach 
serious proportions.  The fire hazard potential inherent  in tie storage 
operat ions with large quantities of  combustible material can best be 
controlled by a positive fire prevention program under  the direct 
Sllper'4sion of  top management  arid should include the following: 

(a) Selection, desiga~, and a r rangement  of  storage yard areas 
and materials-handling equipment  based upon sound fire 
prevention and protection principles 

(b) Facilities for early fire detection, transmission of  alarm, and 
fire ext inguishment  (See ","~'f' ", , ~;, N a t i o n a l  Fire A l m m  G~de) 

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

(d) Separation of  yard storage from mill buildings and other  
exposing propert ies  

(e) An effective fire prevention maintenance program, 
including regular yard inspections by trained personnel  
FA. 3 (46.5-$) Basic Tie Yard Protection. 
E-4; 3.1 (46-5-3.1) Unobstructed alleyways of  sufficient width for 
hand or  cart fire hose laying operations should be provided between 
piles. A minimum alleyway width of  4 ft (1.2 m) should be 
provided. Alleyways should be spaced so that  initial fire-fighting 
operat ions can be effective. With relatively open stacking (stacking 
that will permit  penetrat ion of  fire extinguishing streams) this can 
usually be accomplished by providing a 4-ft (l.2-m) or  greater" width 
alleyway between alternate rows of  tie stacks [see / . . . .  ; ; : : ]. 
Flat crib-style stacking without space between stacks that forms solid 
packed rows would require a 4-ft (1.2-m) or  greater width alleyway 
between each row. Where the stacking area does not  permit  a 4-ft 
(1.2-m) or  wider" alle)~ay between each such row, the length of  the 
rows (distance between fire lanes) should be held to 75 ft (22.9 m) 
or  less. In no event should such alleyways be reduced to less than 2 
ft (0 6 m) n width / w e  : ,',,,;~ - ~ ';,, ~ ; " , , ] .  

Fire lane ¢- 

Fire 
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necessary 
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access 
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 .UH, UH 
4-It (1.2-m) wide al leyways 

Fire lane e between alternate rows 

Figure E-4-3.1 (a) Relatively open stacking methods .  
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hold Wto 75 ft (22.9 m) or less 
depending upon conditions 

Frgure FA-3.1(b) Caibslyle stacking into solid row& 

E-4.3.2 (46-5.3.2") For basic fire protection, th"e hydrant system 
should be capable of supplying at least four 2 ]/2-in. (63.5-mm) hose 
streams simultaneously [1000 gpm (63 L/see) minimum] while 
maintaining a positive residual pressure in the fire protection 
hydrant system of at least 20 psi (138 kPa). 

Where large-scale fire-fighting operations can be expected, larger 
water supplies with adequate mains are needed. (See Se~.tion k-4, 4.) 

For early extinguishment with basic fire protection, hydrants 
should be spaced with sufficient 2~/~-in. (63.5.mm) hose attached 
so as to permit rapid hose laying to all parts of the stacking areas. 
For this reason, hydrants should be spaced at about 250-ft (76.2-m) 
intervals so that any part of the yard can be reached with 200 ft (61.0 
m) of hose. Hydrants preferably should be located at fire lane 
intersections. A hydrant hose house with at least 200 ft (61.0 m) of 
f~re hose and auxiliary equipment should be provided at each 
hydrant. (See, \;~ l~'i / 3, Standard for tke Installation of Sprinkler 
Systems.) 
E-4.3.3 (46-5-$.3) Access to the plant and yard from public 
highways should be provided by all-weather roadways capable of f f  
supporting fire department apparatus. 
E-4.3.4 (46-5-8.4) The storage site should be reasonably level, 
ground, preferably paved or surfaced with material such as kders, 
fine gravel, or stone. Refuse- or sawdust-filled land, swam] ~nd 
or areas where the hazard of underground fire is presen~ ~ n o l E  
be used. ~ 
FA.4 (46-5..4) Spedal Tie Yard Protection. 
E,-4.4.1 (46-5-.4.1) Tie yards containing low.stac ~0rag 
amounts of  treated ties, and well-separa.ted trea~ ~lita~ 
minimum hazards that generally require or ~Wpn 
provisions of Section E-d. 3 for effective fire 
over extensive areas, congested storage, anq 
treated tie storage present increased ~ h ~  dire ~ ional 
safeguards and protection facilities. ~ y a r ¢  ~ r e  than 
the basic protection provisions o f ~ t ~  ' n I  tivefire 
control, the  following provisions ai'e ~ ide. The 
relative importance of these provisions e to which they 
might be needed will vary with yard cond the authority 
having jurisdiction should be consulted in ~ses. 
E,4.4.2 (46-5-4.2) Powerful water supplies ~ d large mains Sfiould 

l i f e  be provided where public or private department services are 
available, Large stream equipment, such as portable turrets and 
deluge sets, requires 750 gpm to 1000 gpm (47.3 L/sec to 63.1 
L/see) for each appliance. Monitor towers can require supplies in 
excess of 1000 gpm (63.1 L/see) for each unit. In large yards where 
the hazard is severe, many of these devices might need to be 
operated simultaneously. 
E-4.4.3 (46-5-4.3) Fire lanes suitable for fire department operations 
should be provided with storage arranged so that no part of the 
occupied area is more than 50 ft (15.2 m) in any direction from 
access by motorized fire-fighting equipment. Where special 
extinguishing equipment, such as portable turrets, deluge sets, and 
monitor towers, is available, access distances can be governed by 
their effective reach with available water supplies. Fire lanes should 
be kept unobstructed, have an all-weather surface sufficiently strong 
to support fire apparatus, and should be of sufficient Width to 
permit maneuvering of motorized fire apparatus. 
F_,-4.4.4 (465-4.4) Stack heights should be limited. Heights in 
excess of 20 ft (6.1 m) seriously restrict effective extinguishing 
operations. 

periods of low hi 
anticipated, incr, 
a c c e s s .  
E-5.1.3 (46.6-1.3) 
section, the pros 
outside storage c 
modified herein. 
E-5.2 (46492) ga 
E-5.2.1 (464~2.S) 

E-4.4.5 (46-54.~) Treated ties should not be intermixed with 
untreatedproducts. A 100~ (30.5.m) clear space should be 
maintainedbetween treated tie storage and untreated storage. 
Eli (4e-Chapter 6) Outside Storage of  Wood Chips and Hogged 
Material. 
F..S.I (466-1) Application. 
E.5.1.1 (46-6-1.1) The intent of the guidelines contained in this 
section is to provide fire protection, f~uidance to minimize the fire 
hazard in yard storage areas contmnmg wood chips and hogged 
material. Each individual property will have its own special 
conditions of yard use, handhng methods, and topography. It is 
recognized that climate conditions, wood species, and the age of 
piles are all factors affecting fire safety. For these reasons, only basic 
fire protection principles are discussed herein, which are intended 
to be applied with due consideration of all local factors involved. 
E,5.1.2 (464-1.2) Except for the surface layer, the moisture content 
of a pile of wood chips or hogged material is quite high, so surface 
fires will not generally penetrate more than a few inches into the 
pile. Fire tests indicate that for areas of average humidity conditions, 
the flame propaxgation over the surface is relatively slow. These 
conditions permit read' ~t, providedthat there is early 
detection and ed that in areas where 

ady extinguishmel 
n ann good access. It is g / ~ c t  long 
of low humidity p r e v a ~ s u r f a c e  flame spread can be 

increasing t h e n c e  of early detecuon and good 

-1.3) Inad~m~a to 8~guidel ines contained in this 
provis ion~t l i~Dd in . ~ K I ~ E  7 should apply to all - 
~e of woikl El~ips and h o a r d  material, except as 

(46-6-2 ~"C~oflelll~¢ and fire tests indicate that two 
completely.~a~ ~ fires can occur in storage piles - -  
surface I~41M f i ~ s .  Fire prevention activities and fire 
~3or~tection f shoi~therefore,p be prepared to cope with 

~ f R t i o n ~  se I gr.._~ ams should be under the direct 
s t j ~  of ~ i g e m e n t  and should include the following: 

% o n ,  aCt rign, and arrangement o f  storage yard areas 
hag equipment based u sound fire 
ection principles pun 

~ b  I control over the various factors that lead to 
~hte b ~ * ~  !I' including provisions for monitoring the 

.rna/~ndil  ' the pile • 
(c) Facili/ies for early fire detection and extinguishment (See 

~ '~ 72, National Fire'atarm Code) 
) Fire lanes around the piles and access roads to the top of 

e piles for effective fire-fighting operations 
(e) Facilities for calling the public fire department and facilities 

needed by them for fire extanguishment 
(f) An effective fire prevention maintenance program, including 

regular yard inspections by trained personnel - - -  
E-5.2.2 (46-6-2.2) Internal heating is a hazard inherent to long-term 
bulk storage of chips and hogged material that will progress to 
spontaneous fiombustion under certain pile conditions. Internal 
fires are difficult to detect and extinguish. Unless provisions are 
made for measuring internal temperatures, such fires can burn for 
long periods before emission of smoke at the surface indicates an 
internal fire. Extinguishment then becomes a length, y and expensive 
loss<ontrol and operating problem requiring eqmpment and 
manpower to move large pardons of  the pile, either by digging out 
the burning pordons or removing the unburned portions of the 
pile. Experience has shown that these conditions create ~ery large 
losses and special attention should be given to the prevention of 
spontaneous combustion and to prefire planning_as how best to 
handle an imminent or actual fire in a pardcular~ile. 
F,-5.2.3 (46.6-2.3) Prevention of internal fires requires.an 
understanding of the factors that cause exothermlc oxidation so that 
steps can be taken to minimize this hazard and to provide means of 
monitoring temperature conditions inside the pile. The following 
are some of the important items that should be considered when 
establishing operating procedures: 

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

or should be paved with blacktop, concrete, or other hard-surface 
material that has been thoroughly cleaned before starting a new 
pile. 

(c) Operating plans for the buildup and reclaiming of the pile 
should be based upon a maximum turnover time of 1 year under 
ideal conditions. Piles containing other than screened chips made 
from cleaned and barked logs (for example, whole-tree chip piles 
containing bark, leaves, and other extraneous or hogged material) 
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can be subject to greater  degrees of  spontaneous  heating and 
thermal degradation and should be reclaimed more  frequently. 

(d) Limit pile size. Fundamentally, several small piles are bet ter  
than one  large pile. Keep pile heights low, particularly for piles that 
inherently carry a larger percentage o f  fines and are subject to 
greater  compaction.  For example,  veneer  chip piles shonld be 
limited to 50 ft (15.2 m) in height.  

(e) Install thermocouples  dur ing pile buildup, or  provide o the r  
means for measuring temperatures  within the pile with regular 
(normally weekly) reports to management .  

(O Control quality o f  chip supplies in terms of  percentage o f  
fines. 

(g) Avoid the concentra t ion of  fines dur ing pile buildup. 
Pneumatic  systems produce  an air-classification of  s tored materials 
that should be recognized and appropriate  steps should be taken to 
minimize concentrat ion o f  fines. It is preferable to spread new 
stored materials in a relatively even layer over thep i le .  

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

(i) Vehicles used on all piles should be o f  a type that minimizes 
compact ion .  
E-5.3 (46-6-3) Pile Protection. 
E-5.3.1 (46-6-3.1) Piles should be constructed with an access 
roadway to the top of  the pile in order  to reach any part  o f  the pile. 
For very large piles, two or  more  access roadways should be 
PnrOVided on opposite sides of  the pile. This applies only to storage 

excess o f  30 days. 
E-5.3.2 (46-6-3.2) Narrow, low piles facilitate fire ext inguishment;  
therefore,  piles should not  exceed 60 ft (18.3 m) in height, 300 ft 
(91.4 m) in width, and 500 ft (152.4 m) in length.  Where pile height  
and width are such that all port ions of  the pile cannot  be reached 
by direct  hose streams from the g.round, a r rangements  should be 
made to provide fire-fighting service in these areas, and small fire 
stream supplies should be available on the top o f  the pile for 
handlin~ small surface fires and for wetting the pile in dry weather. 
When  plies exceed 500 ft (152.4 m) in length,  they should be ' 
subdivided by fire lanes having at least 30 ft (9.1 m) clear space at  . .  
the base o f  the piles. Low barrier  walls a round  piles should be 
provided to clearly define pile perimeters,  prevent  "creeping, ~ and 
facilitate cleanup of  fire lanes. 
E-5.3.3 (46-6-$.3) Where suitable, a small, motorized vehicle amply 
equipped  with portable extinguishing equ ipment  or  a water  tank 
and pump should be provided. Lightweight ladders  that  cart.be 
placed against the side o f  the pile should be placed at ;convenient  
locations throughout  the yard for use by the plant emergency 
organization. Training of  the plant  emergency  organi ia t ioo sahonld 
also include procedures  and precautions to be Observed byyard  
crews employing power equ ipment  in fighting interiml fires." (See ! 
7 .-'. r~. ) ~ ~ .  

E-5.3.4 (46-6-3.4) Due to the size ~ confi~'uration ,,Of piles, it is 
not  practical to provide portable fire ~ t ingu l she r s  wi'thin 75 ft (22.9 
m) o f  travel distance to any point. At a rdinimum, however, portable 
fire extinguishers suitable for Class A fires shQotd be provided on all 
vehicles operat ing on the pile, in addit ion t~fl~e normal Class B 
units for the vehicle. Where hydrant  hose houses are provided, a 
Class A extinguisher  o f  at least a 2-A rating should be provided. (See 
" !  ~.. 1 1 ¢, Standard for Portable Fire Extinglt£~heT~.) 
E-5.3.5 (46-6-3.5) ,~Fire hydrants connec ted  to yard mains should be 
provided so that any part  of  the pile(s) can be reached by hose 
equipment  provided in each hydrant hose house. Each hydrant  hose 
house should be equipped with a complemen t  of  21/o-in. (63.5- 

1 I 1 mm) and 1 /o-in. (38.1-mm) hose, a 2 /~-in. x 1 /~-ir~. (63.5-mm x 
38.1-mm) gated wye, and 1 I/_~-in. (38.1-n~m) combinat ion  nozzles. 

Hydrants should be spaced at about  250-ft (76.2-m) intervals so 
that  any part  o f  the yard can be reached with 200 ft (61.0 m) of  
hose. 

Where pile configurations are such that all parts o f  the pile 
cannot  be reached by the hose, a fire hose cart(s) equipped  with an 
ample supply of  hose and nozzles should be strategically placed in 
the storage area. 
E-5.3.6 (46-6-3.6) The amount  of  water needed  to control  a pile 
fire will vary substantially depend ing  upon the size of  the pile. 
Weather  conditions,  operat ing methods,  geographic location, the 
type o f  material stored, and the degree to which wetting can be 
employed affect the potential  for a large area surface fire. 
Experience indicates that exposure to long periods of  hot, dry 

weather with no regular surface wetting creates condit ions under  
which fast-spreading surface fires, that require many hose streams 
for control  depend ing  on the size of  the pile, can occur. 

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

A minimum flow of  500 gpm (31.5 L/see)  should be provided at 
any fire hydrant in the pile area. Additional flows should be 
provided as needed where condit ions are likely to produce  serious 
surface fires or  large internal fires. Fire mains  should be engineered  
to deliver the above gallonage plus allowance for operational uses 
and special extinguishing equ ipment  at a residual pressure of  60 psi 
to 10Opsi (413.7 kPa to 689.5 kPa) at the hydrants. 
E-5.3.7 (46-6-3.7) Standard aufomatic sprinkler protection should 
be provided in all tunnels and enclosures under  the pile. All o ther  
handl ing and conveyor installations of  combustible construction,  o r  
elevated ones  of  noncombust ible  construction that are hood- 
enclosed, should also be provided with automatic sprinkler  
protection.  Automatic sprinklers are needed  in the above areas due 
to the difficulty of  hand fire f ighting in concealed, enclosed, or 
elevated areas. All motor  and sff~l:f~li gear enclosures should be 
provided with approved, suitablf~portable fire extinguishers. (,See 
. \ ? ! ~A U ~, Standmd fin" Portable. ~Ext inguishe tx .  ) 
E-5.3.8 (46-6-$.8) Powet~opcrated; ,hovel-  o r  scoop-type vehicles, 
dozers or  similar equi~meu~ should  be. available for use in moving 
stored material for fire fig~{:lng. With " ~  use o f  this eqmpment ,  
surface types of  pile fires c ~  usually be removed from the affected 
areas and e x t i n l ~ J ~ f l ~ . ; ~ .  ..... 

Where deet~e'~t~ed fii'i~ ~ within the pile or  under  the pile in 
tunnels  o r  o the r  endlo, sures, this equ ipment  is invaluable in 
b r e a k i n g ~ f ~  the enth-e pile and spreading it out  in a safe yard 
area, which alltWs fire fi~li/:L~rs using hand  hose line's or  deluge unit., 
to e ~ 0 g u i s h  bo th  the pile and ground-spread stored material. 
E-5;$.9 (46-6-3.9) 'Temporary conveyors and motors  on the surface 
o (  adjacent  to the piles should be avoided. 
E~',.~,10 ~46-~3,10) Physical protect ion should be provided to 
p r e ~ n t  heat. ~urces.  such.as steam lines, air lines. , electrical, motors. , 

" land  rf i~hantcal  drtve equ ipment  from becoming buried or  heawly 
'~:Oated With combustible material. A high standard of  housekeeping 
s h o u l d  be maintained around all potential  heat  sources. 
E-5,3.11 (46-6-3.11) Care should be exercised to prevent  tramp 

~ metal from enter ing the piles, or sections o f  blower pipes from 
" , b e i h g  buried in the piles. Tramp metal collectors or  detectors,  or  

ibbth,  are r ecommended  on all conveyor and blower systems. 
E-5.4 (46-6-4) Exposure Protection. 
E-5.4.1 (46-6-4.1) Experience indicates that  radiated heat  from 
exposing fires in storage piles does not  ordinarily pose a serious 
ignition threat to o ther  piles provided that r ecommended  clear 
spaces are maintained.  Flying brands from exposing fires, especially 
dur ing high winds, do present  a hazardous ignition source. Upwind 
forest or  brush fires can also present  a problem in relation to flying 
sparks and brands. Incinerators or  open refuse burning should not 
be permit ted in any area where sparks could reach the storage piles. 
E-5.4.2 (46-6-4.2) Buildings or  o ther  structures near storage piles 
can pose a serious exposure  hazard to the pile. A clear space should 
be maintained between piles and exposing structures, yard 
equipment ,  or  stock, depend ing  on  the degree of  exposure hazard. 
Pile-to-pile clearance o f  at least 30 ft (9.1 m) at the base of  the pile 
should be provided. Greater clearance is desirable when piles are.  
high and side slopes are greater  than 60 degrees.  
E-6 (46-Chapter 7) Outside Storage of Logs. 
E-6.1 (46-7-1) Application. 
E-6.1.1 (46-7-1.1) The intent  o f  these guidelines is to provide fire 
protection guidance to minimize the fire hazard in log yard storage 
areas containing saw, plywood, or  pulpwood logs stored in ranked 
piles commonly referred to as "cold decks." These guidelines do not 
apply to stacked piles of  cordwood; however, where such material is 
s tored in ranked piles, these guidelines can be used as a guide, 
recognizing that pile widths will be substantially narrower than the 
typical log cold deck contemplated herein.  

Each individual property will have its own special condit ions for 
yard use, stock handl ing  methods,  and topography. For this reason, 
only basic fire protection principles are discussed herein,  which are 
in tended to be applied with due consideration of  all local factors 
involved. 
E-6.1.2 (46-7-1.2) In addition to the guidelines contained in this 
section,  the provisions oudined  in ,%-, li<,~ E-7 should apply to all 
outside storage o f  logs, except  as modif ied herein.  
F-,-6.2 (46-7-2) General. 

532 



N F P A  2 3 0  - -  A 9 9  R O C  

E-6.2.1 (46-7-2.1) Fire loss exper ience  in outside storage of  logs 
indicates that large undivided piles, congested storage conditions,  
delayed fire detection, inadequate fire protection,  and ineffective 
fire-fighting tactics are the principal factors that allow log pile fires 
to reach serious proportions.  The fire hazard potential inheren t  in 
log storage operations with large quantit ies o f  combustible materials 
can best be controlled by a positive fire prevention program under  
the direct supervision of  top management  and should include the 
following: 

(a) Selection, design, and ar rangement  of  storage yard areas 
and anaterials-handling equ ipment  based upon sound fire 
prevention and protection principles 

(b) Facilities for early fire detection,  transmission of  alarm, and 
fire extinguishment (See \ :  i"~, 72, National File Alarm Code) 

(c) Fire lanes to separate large piles and provide access for 
effective fire-fighting op~ rations 

(d) Separation of  yard storage from mill operations and other  
exposing propert ies 

(e) An effective fire prevention maintenance program, 
including regular yard inspections by t ra ined personnel  
E-6.2.2 (46-7-2.2) Special problems of  construction and protect ion 
are involved when logs are stored o n p i e r s  or wharves. N~.I'A ; ~ ,  
Standard far the Constl~u'tion and Fire Protection of Marine Terminal,~, 
Pie~x, and Whanpes, and the authority having jurisdiction should be 
consulted in each case. 
F,,-6.3 (46-7-3) Basic Log Yard Protection. 
E-6.3.1 (46-7-3.1) The storage site should be reasonably level, solid 
ground,  preferably paved or surfaced with material such as cinders, 
fine gravel, or  stone. Refuse- or  sawdust-filled land, swampy ground,  
or  areas where the hazard o f  underground  fire is present  should not 
be used. 
E-6.3.2 (46-7-3.2) Access to the plant and yard from public 
highways should be provided by all-weather roadways capable of  
support ing fire depar tment  apparatus. 
E-6.3.3 (46-7-3.3) All sides of  each cold deck should be accessible 
by means of  fire lanes. A fire lane width of  I I/,_, times the pile height 
but not less than 20 ft (6.1 m) should be provided, with fire lanes 
between alternate rows of  two pile groups providing a clear space of  
at least 100 ft (30.5 m). The length of  each cold deck should not 
exceed 500 ft (152.4 m). Fire lanes for access across each end,  
providing a clear space of  at least 100 ft (30.5 m) to adjacent pile 
rows or o ther  exposed p~roperty, should be provided. Where 
practical, greater  widths .are desirable to minimize the effects o f  
radiated heat, particnlarly in high piled yards. (See :#,,.: : ,: "~ L) 

I 1 t 
-~ 100-ft (30..'i-m) clear space and fire lane ~- 

100-ft 
l(30.S-m)l Log 0iJe -f~ high t f 

- - J  clear t _ _  
space Fire lane 1Z\x H- -  not less than 20 ft (6.1 m) 

- - ]  and fire [ Log pile [ [ 
Jane 250-ft (76.2-m) 
~- hydrant spacing ~- 

- - 1  I [ I 
Figure E-6.3.3 Layout o f  log storage yard. 

E-6.3.4 (46-7-3.4") For basic fire protection,  the hydrant system 
should be capable of  supplying at least four 21/,_,-in. (63.5-mm) hose 
streams simultaneously [1000 gpm (63,1 L/see)  min immn]  while 
maintaining a positive residual pressure in the fire protection 
hydlant system of  at least 20 psi (138 kPa). 

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

For early ext inguishment  with basic fire protection,  hydrants 
should be spaced with sufficient 2 J/~-in. (63.5-mm) hose attached 
so as to permit  rapid hose laying to all parts o f  the piling areas. For 
tiffs reason, hydrants should be spaced at about 250-ft (76.2-m) 
intervals so that any part of  the yard can be reached with 200 ft (61.0 
m) of  hose. Hydrants preferably should be located at fire lane 
intersections. A hydrant hose house with at least 200 ft (61.0 m) of  
fire hose and auxiliary equ ipment  should be provided at each 
hydrant. (See ",:/'~ / ~, Standard for the lnstallatiml of Sprinkler 
Systems.) 

E-6.3.5 (46-7-3.5) Dynamite should never be used as a means to 
reclaim frozen log plies. 
E-6.3.6 (46-7-3.6) During dry weather, piles should be wet down 
periodically. The installation of. a portable piping system equip, ped. 
with n 'ngauon or  lawn-type sprinklers on the top of  each log pile is 
r e c o m m e n d e d .  
F,-6.4 (46-7-4) Special Log Yard Protection. 
Edi.4.1 (46-7-4.1) Small log yards containing a single cold deck of  
low height  [10 ft (3.0 m) or less], having good access and well 
separated from o ther  property, present  minimum hazards that 
generally require only the basic protection provisions of  Section ~ 
., ; for effective fire control. Higher  piles, multiple piles over 
extensive areas, congested storage, or  serious exposure situations 
present  increased hazards that require addi t ional  safeguards and 
protection facilities, In yards requiring more  than the basic 
protect ion provisions of  Section t'-6, 3 for effective fire control, the 
following provisions should be followed. The relative importance of  
these provisions and the degree to which they might be needed  will 
vary with yard conditions, and the authority having jurisdiction 
should be consulted in all cases. 
E-6.4.2 (46-7-4.2) Adequate water supplies and large mains should 
be provided to supply large stream equ ipment  such as portable 
turrets and deluge sets, which require 750 gpm to 1000 gpm (47.3 
L/sec  to 63.1 L/sec)  for each appliance. Monitor  towers can 
require supplies in excess of  1000 gpm (63.1 L/sec)  for each unit. 
In large yards where the hazard is severe many of  these devices 
might  need to be operated simuhaneously, 
E-6.4.3 (46-7-4.3) Fire lanes suitable for fire depar tment  operations 
should be provided as outl ined in }' 6. 5, ~. Fire lanes should be kept 
unobstructed.  They should h~ive an all-weather surface sufficiently 
strong to support  fire apparatus and should be of  sufficient width to 
permit  maneuvering of  motorized fire apparatus. 
E-6.4.4 (46-7-4.4) Pile heights should be limited. Heights in excess 
of  20 ft (6.1 m) seriously restrict effective extinguishing operations 
as successfnl ext inguishment  of  log pile fires requires penetrat ion of  
the pile from the side by hose streams. Where pile heights exceed 20 
ft  (6.1 m), it is r ecommended  that elevated monitor" nozzles or  
mobile elevated nozzles, or  both, be provided, and mobile elevated 
nozzles should be considered when piling height  exceeds 12 fl (3.7 
m) .  
E-7 (46-Chapter 8) General Fire Protection. 
E-7.1 (46-8-1) Application. 
E-7.1.1 (46-8-1.1) The two key points to reducing fire losses in 
areas used for the storage of  forest products  are reduction of  the 
sources of  fire ignition and a positive program for early detection 
and ext inguishment  of  incipient fires. Application of  the principles 
of  fire prevention in Section ~ '; can reduce fire occurrences.  
Pr!nciples of  good fire protection are set forth in Sections ~ : and 

E-71i12 (46-8-1.2) These principles are in tended to apply to all 
facilities as outl ined in "~ , i , i ~ through ~ ,.,. 
E-7.2 (46-8-2) Operat ional  Fire Prevention. 
E-7.2.1 (46-8-2.1) Weeds, grass, and similar vegetation should be 
prevented throughout  tire entire yard and any vegetation growth 
should be sprayed as often as needed  with a satisfactory herbicide ot 
ground sterilizer, or  grubbed onL Dead weeds should be removed 
after destruction. Weed burners should not be used. 
E-7.2.2 (46-8-2.2) Good housekeeping should be maintained at all 
times, including regular and fi-equent cleaning of  materials-handlin~ 
eqt, ipmeut.  Combustible waste materials such as bark, sawdust, 
chips, and other  debris should not be permit ted to accumulate ira 
quantity or  location that will constitute an undue fire hazard. 
E-7.2.3 (46-8-2.3) Smoking should be prohibi ted except  in 
specified safe locations. "No Smoking" signs should be posted in 
those areas where smoking is prohibited,  and signs indicating areas 
designated as safe for smoking should be posted iu those locations. 
Smoking areas should be provided with approved, noncombust ible  
ash receptacles. Smoking should be specifically prohibited in and 
around railroad cars. 
E-7.2.4 (46-8-2.4) Access into the yard areas by unauthorized 
persons should be prohibited.  Where needed,  storage areas should 
be enclosed with a suitable fence equipped with proper  gates 
located as necessary to allow the entry of  fire depar tment  apparatus. 
E-7.2.5 (46-8-2.5) Miscellaneous occupancy hazards such as vehicle 
storage and repair  shops, cutting and welding operations, 
f lammable liquid storage, liquefied petroleum gas storage, and 
similar operations should be safeguarded in accordance with 
recognized good practice. Refer to various NFPA standards 
applicable to specific occupancy hazards. 
E-7.2.6 (46-6-2.6) Vehicles and o ther  power devices should be of  
an approved type and should be safely maintained and operated.  
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Vehicle fileling operations should be conducted  in specified safe 
locations, isolated from storage areas and principal operat ing 
buildings. (See .,!,:'~ '~:/, Fire Safety Standard for  Powered Industrial 
7)'ncks Inrflrding Type Designations, Areas ¢?f I~se, Conversions, 
Maintenance, and  Operation.) 
E-7.2.6.1 (46-8-2.6.1) Diesel- or gasoline-fueled vehicles that 
operate on hogged material or  chip piles, in log storage areas, or  in 
lumber  storage areas should be equipped with fixed fire- 
extinguishing systems of  a type approved for off-road vehicles. 
E-7.2.7 (46-8-2.7) All electrical equ ipmen t  and installations should 
conform to the provisions of  "~}' V\  7,,  National Ele, ct~4cal Code. 
E-7.2.8 (46-8-2.8) Salamanders, braziers, open fires, and similar 
dangerous heating arrangements  should be prohibited.  Heating 
devices should be limited to approved-type equipment  installed in 
an approved manner .  
F,-7.2.9 (46-8-2.9) Suitable safeguards should be provided to 
minimize the hazard of  sparks caused by such equipment  as refuse 
burners,  boiler" stacks, vehicle exhausts, and locomotives. Burning 
of  shavings, sawdust, and refuse materials should be conducted  only 
in an approved enclosed refitse burner  equipped with an approved 
spark at tester  and located at a safe distance from the nearest point  
of any yard. See ?~,[ : ' \  <2, S ta nd m d  on lm'ineratm:~ and Waste and  
Linen l tand l ing  Systems and Equ@ment, for small rubbish burners.  
The design and location of  large burners presents special problems, 
arid the authority having jurisdiction should be consuhed.  
E-7.2.10 (46-8-2.10) Stacks from solid fuel-burning filrnaces and 
boilers should be equipped with spark-arresting eqn ipmen t  to 
prevent hot sparks from reaching the ground,  and consideration 
should be given to spark hazard in de termining the height of  such 
stacks. 
E-7.2.11 (46-8-2.11) Solid fuel-fired steam locomotives, cranes, and 
similar equ ipment  enter ing or" operat ing in yards should be 
equipped with heavy screening and hinged openings between the 
mud ring arrd the flare of  the ash pan to prevent hot coals from 
dropping  from the ash pan.  It is r ecommended  that front-end 
screens of  coal-fired locomotives be examined at f requent  intervals. 
Oil-fired steam equ ipment  should be provided with fiflly enclosed 
drip pans to prevent  burning oil from escaping. It is r ecommended  
that diesel locomotives be equipped with approved spark arresters 
or o ther  devices to prevent tire escape of  glowing carbon particles 
from the exhausts. 
E-7.2.12 (46-8-2.12) If yard storage areas are located in regions 
highly susceptible to l ightning strikes, corrsideration should be g iven  
to the installation of  l ightning protection on masts or  towers to 
provide area protection.  (See " i,'~ ~ ".'~ , Standard for the Imtallation 
o /L ig l t tn ing  Protection Systems. ) 
E-7.2.13 (46-8-2.13) No cutting, welding, or  o ther  use of  open  
flames or spark-producing equ ipmen t  should be permit ted in the 
storage area unless by an approved permit  system. 
E-7.3 (46-8-3) Exposure Protection. 
E-7.3.1 (46-8-3.1) Exposure to the Yard. 
E-7.3.1.1 (46-8-3.1.1) Yard areas should be separated from plant 
operations and other  structures so that fire exposure  into the yard 
will be minimized. Minimum separation should be by means of  a 
clear space permanent ly  available for fire-fighting operations. The 
width of  the cleat" space should be based upon the severity of  
exposure,  which will vary with the area, height,  occupancy, 
corrstruction, and protect ion of  tire exposing structure, arrd the type 
of  stacking and height  o f  adjacent stacks. 
E-7.3.1.2 (46-8-3.1.2) Unspr inklered manufactur ing buildings and 
o ther  large structures with combustible corrtents represent  a severe 
exposure to yard storage, unless the exterior walls have the necessary 
fire resistance to act as a fire separation and are essentially absent of  
unprotected openings.  In general,  unsprinklered saw mills, planing 
mills, treating plants, adzing mills, arrd similar btfildiugs without 
essentially blank walls should be separated fi'om yard storage by a 
clear space, as r ecommended  by 2", ;" P \  " ,  \ ,  Recommended Practice 
,]or l'rotection ~?f Buihlinlgs from Exterior Fire Expo,~ures. 
E-7.3.1.3 (46-8-3.1.3) Fully sprinklered structures present  a lesser 
exposure hazard. Automatic sprinkler protection is desirable in all 
operat ing and principal storage buildings. Separation consideration 
between yards and sprinklered buildings will generally be 
de termined  by the seriousness of  tire exposure  fi-om the yard. (See 

,' ' )  

E-7.3.1.4 (46-8-3.1.4) Forest, brush, and grass fire exposure should 
be minimized by providing adequate clear space that is carefully 
kept free of  combustible vegetation. Clear space of  widths at least 
equivalent to fire lanes should be provided for grass exposures, and 
clear space of  widths at least 100 ft (30.5 m) should be provided for 
light brush exposures. In forested areas, a wider clear space should 
be provided. 

E-7.3.2 (46-8-3.2) Exposure from the Yard. 
E-7.3.2.1 (46-8-3.2.1) Fire exposure  to adjacent structures and 
nearby property constitutes one  of  the major fire protection 
problems of  forest products storage operat ions that can be solved 
satisfactorily only by cooperat ion between adjacent property owners. 
The authority having jurisdiction should be consulted in all cases. 
E-7.3.2.2 (46-8-3.2.2) Special protect ion provisions discussed in 
these guidelines filrnish a reasonable degree of protection against 
direct radiated heat through a combinat ion of  special protection 
facilities and controlled storage methods.  It should be recognized, 
however, that these facilities cannot  be expected to cope with 
adverse weather condit ions and flying brands.  Also, in situations 
where yard materials arrd storage methods  need special protection 
facilities but where such protect ion (which includes adequate water" 
supplies, fire depar tment  manpower,  and equipment)  is not 
available, exposure from the yard creates serious conflagration 
potential. Where these condit ions prevail, additional protection 
against storage yard exposure should be provided, as practicable, by 
one or  more  of  the following: 

(a) Providing greater  clear space 
(b) Use of  barrier walls of  such fire-resistive properties and 

stability that the passage of  flames and heat can be effectively 
prevented for a prolonged period of  time 

(c) Employing per imeter  stacking methods  that will furnish the 
equivalent o f  barrier walls (i.e., materials o f  greatest thickness and 
green flat-stacked stock) 

(d) Use of  wall construction for exposed structures having 
adequate fire resistance 

(e) Use of  automatic sprinkler systems specially designed for 
protection of the exposed  structures 
E-7.4 (46-8-4) Fire Detection and Extinguishment.  
E-7.4.1 (46-84.1) In all forest product  storage operations, 
provisions should be made for early fire detection and 
ext inguishment .  This requires watchmen and alarm service, plant 
emergency organization manpower  and extinguishing equipment ,  
arid ready access by means  o f  fire lanes into all parts of  the storage 
areas so that fire extinguishing equipment  can be promptly brought  
to the site o f  the fire. 
E-7.4.2 (46-8-4.2) When  a fire is discovered, no matter how small, 
the public fire depar tment  and plant emergency organization should 
be notified at once. The te lephone number  of  the fire depar tment  
arid the location of  the nearest fire alarm box should be posted 
conspicuously in several locations in the yard and buildings. 
E-7.4.3 (46-8-4.3) Ira storage yards, a reliable means for- p rompt  
transmission of  fire alarms to public fire depar tments  and plant 
emergency organizations should lie provided at convenient  and 
accessible locations in the yard. 
E-7.4.4 (46-8-4.4) Standard, hourly watchman service should be 
maintained throughout  the night and during all nonoperat ing 
periods. Watchmen should be competent ,  and rounds should be 
supervised by an approved central station watchman's  time detector  
or recorded by a portable watch clock. 
E-7.4.5 (46-84.5) Watchmen arrd o ther  employees should be fitlly 
instructed in the proper  procedure  of  transmitting a fire alarm arrd 
in tire use of all fire protection equipment .  (,See ",:'." " ,;, S tandmd 
.for Secm4tv Selvwes it~ Fire Loss Prevention.) 
E-7.4.6 (46-8-4.6) An industrial fire brigade should be organized, h 
should be well trained and adequately equipped  to combat  fire 
while the public fire depar tment  is responding to the alarm. (See 

• / " ~, ,/,'~ ,, Stamlard on Industrial l'~ile Brigades.) 
E-7.4.7 (46-8-4.7) Portable fire extinguishers suitable for the fire 
hazard involved should be provided at convenient ,  conspicuously 
accessible locations in the yard. Where practicable, approved 
portable fire extinguishing equ ipment  should be placed so that 
maximum travel distance to the nearest  unit should not exceed 75 ft 
(22,9 m), (See " , / ; ' ,  /~, Standard f iw Portable Fire b'xtinguishets.) 
Approved fire extinguishers of  suitable type should be provided on 
all power vehicles and units, including haulage or  private 
locomotives in the yard. 
E-7.4.8 (46-84.8) A public or  private fire main and hydrant system 
with ample water supply should be provided. Wbere adequate 
public fire protect ion is not  available, private outside fire protection 
facilities should be provided. 
E-7.4.8.1 (46-8-4.8.1) Private Fire Service Mains and Hydrants. A 
private fire service main and hydrant system should be installed in 
accordance with "'°! ? \ .: I, Standard for" the Installation of  Private Fro" 
Ses~,ire Mains  and Their Appu~¢enaT~ces. Refer to NFPA 13, Standm~l 
f ia the Installation of  Sprinkler 5[~stems. Hydrants should be of  an 
approved type and located so that any part  o f  the yard can be 
reached with 200 ft (61.0 m) o f  hose. Where practicable, a 50-ft (15- 
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m) separat ion should  be provided between storage and  yard 
hydrants. 
E-7.4.8.2 (46-8-4.8.2) Fire P umps .  Where  provided, fire p m n p s  
should be installed in accordance  with ",.~ i'.\ ~',, Standmd ~ r  the 
In.~tallalmn of Centl~[itKal l"ire l'ump~. 
E-7.4.8.3 (46-8-4.8.3) Pressure  Tanks.  Where  provided, pressfire 
tanks sbould  be installed in accordance  with " I ~' ~ .~,', Standmd fin 
Water Tank.s for Private l"ite Protection. 
E-7.4.8A (46-8-4.8.4) C, ravity Tanks.  Where  provided, gra~fty tanks 
should  be installed in accordance  with ", ,-)'.; .' :, StandaJdfi)r Water 
7"a)~k~ for 15"irate Fire Protection. 
E-7.5 (46-8-5) Testing and Maintenance of  Fire Protection Systems. 
Water-based fire protect ion systems, such as fire pumps ,  storage 
tanks, fire hydrants,  arid their related equ ipmen t ,  should  be tested 
and  main ta ined  in accordance  with N t I'.\ ? ,, ,Standat~l for the 
ln.~pection, Testing, and Maintenance q[ WaleT~Ba.sed Fhe Protection 
Sy.~lem.~. 

Appendix F (231D-Appendix B) Recommendations for Fighting 
Rubber Tire Fires in Sprinldered Buildings 

This appendix i.s not a part of the req-uitements r?[ Ihi~ NFPA document 
but is included fi~r itlfor~national pmpose.s onl),. 
F-1 Introduction. 

It is essential that the steps necessaly for f ight ing rubber  tire fires 
be unders tood  by both the bui ld ing occupan t  and  the  fire service to 
prevent  unnecessary injtny or  loss of  life and  to prevent  loss o f  fire 
control  dur ing  overhaul.  This necessitates emergency  p rep lann ing  
with the  local fire depar tment ,  bui lding occupant ,  and  o thers  as 
d e e m e d  necessary. 

Fire tests o f  rubber  tire storage have indicated that  smoke can 
quickly obstruct  the visibility within a bni lding and  obscure  the  
bu rn ing  materials; plans for the  attack and  ex t i ngu i shmen t  o f  the 
fire should  be prepared in advance. 

Because the  products  of  combus t ion  are harmful ,  all personnel  
assigned to interior  funct ions  should  use b rea th ing  appara tus  even 
before obscura t ion  occurs.  

Ventilation efforts should  be earefldly controlled.  Drafts f rom 
open  doors  and  windows allow fresh air to reach the  fire and  make 
control  of  the fire difficult. Doors and  windows should  be closed as 
soon as possible to limit the  air supply to the  fire and  to allow 
control  by automat ic  systems to be established. 

Fire brigades should  be t ra ined and  equ ipped  with the  necessary 
tools and  e q u i p m e n t  to respond to a fire emergency  and,  if 
possible, attack the fire prior  to the arrival o f  the  fire depar tment .  

Review of  bui lding and  fire protect ion system plans should  be  
part  of  the ongo ing  training o f  both the  on-site personnel  and  fire 
depar tments .  

A tire fire can progress quickly th rough  the phases  descr ibed in 
the following paragraphs,  and  each phase  presents  d i f ferent  
condi t ions  to respond ing  emergency  personne l .  Itemt~ for 
considerat ion ill the emergency  p rep lann ing  p rog ram are provided 
for inclusion in such plans. 

Observat ions at tire fire tests and  accounts  o f  actual fires have 
indicated that, while automat ic  sprinklers with adequate  densit ies in 
approved configurat ions  <:an control  a fire, e x t i n g u i s h m e n t  by 
sprinklers a lone normally does  n o t  occur .  The  four  tests used also 
indicate that  sprinkler  protect ion can be overcome by the following: 

(a) Storage exceeding  the heights  indicated in this s tandard  
(b) Storage configurat ions that  inhibit  the  m o v e m e n t  of  heat  to 

the  roof, slowing sprinkler opera t ion,  and  inhibit  the  waterflow to 
the seat of  the  fire, r educ ing  sprinkler  effectiveness 
F-l . l  Incipient  Stage. This  stage occurs within 2 to 5 minu tes  of  
ignition. 

Important: Drafts from open  doors  increase the  intensity of  the 
fire and  make control  difficult. Doors  should  be closed as quickly as 
possible to isolate the fire area. 

lmpo.ttant: Fire tests indicate that  smoke  obscurat ion occurs  
within 6 to 9 minutes  of  ignition, even when the fire is sprinkler  
controlled.  Breath ing apparatus  migh t  be needed  even before 
obscura t ion  occurs .  

If caugh t  in the incipient  stage, control  can be achieved us ing 
interior  hand  hose and  portable ext inguishers .  Qtfick reaction is 
essential, as this window of  oppor tuni ty  no  longer  exists within 2 to 
5 minutes  o f  actual igmtion,  since the genera t ion  o f  heat  and  smoke 
make the area untenable .  Dry chemical  ex t inguishers  have been 
found  to be mos t  effective but  should  be backed up with small hose,  
as the "knock-down" is only temporary.  

Tires in the  affected area should  be removed  from storage. Tires 
removed from storage should  be taken out  o f  doors,  thoroughly  
soaked, and  left where they canno t  expose  o the r  combust ibles .  The  
area where the fire occurred  shou ld  be closely watched for several 
hours  for rekindling.  

While the first sprinkler  can be expected to operate  within the 
first 2 to 5 minutes  of  ignition, the updraf t  fi-om the fire can disrupt  
the sprinkler  pat tern to such an ex ten t  that  the water might  not  get 
to the seat of  the fire. After the first 4 minutes ,  the  fire has generally 
progressed beyond the stage where portable ext inguishers  are 
effective and,  within minutes ,  the  smoke  and  carbon m o n o x id e  
make the area untenable .  Vision is obscured,  and  any personnel  
without  b rea th ing  appara tus  is at risk. 
F-l.2 Active Stage. The  active stage o f  the fire follows the initial 
stage and  is generally def ined as that period where the sprinkler  
system is establishing control over the fire. 

Impmtant: Even though  the fire is sprinkler  controlled,  roof  
tempera tures  result ing from the tire fires can reach tempera tures  
high e n o u g h  to cause steel joists to deflect  and  possibly fail. In 
recent  fire tests, gas tempera tures  at roof  level ranged between 
1110°F and 1450°F (593°C and  788°C) for 10 minutes .  Roof  steel 
exposed  to this high gas t empera tu re  could deflect or  fail if 
subjected to addit ional  loading. DO N O T  place personne l  on roof  
to a t tempt  ventilation. 

Important: Local fire depar tmen t s  a t t empt ing  to draft from the 
sprinkler  supply system will decrease the  sprinkler  effectiveness. If 
possible, separate  municipal  hydrants  should  be identified for fire 
d e p a r t m e n t  use. 

Important: As the sprinklers gain control  o f  the fire, the  smoke 
will turn from black to gray. A re turn to black smoke is an 
indication that the  sprinklers are not  control l ing the fire. Pu m p  and 
system pressure also should  be moni tored .  Loss of  system pressure 
is an  indication of  more  sprinklers operat ing,  p u m p  failure, or  loss 
of  control.  

Responding  local fire depa r tmen t s  should  be arriving by this 
t ime. Building personne l  shou ld  advise arriving fire personne l  o f  the 
location of  a l l o c c u p a n t s  o f  the  building. At this point,  there  is little 
for  the fire d e p a r t m e n t  to do except  to connec t  to the municipal  
water supply a n d  prepare  to s u p p l e m e n t  the fire protect ion system 
th rough  the fire d e p a r t m e n t  connect ion .  

Fire d e p a r t m e n t  pe r sonne l  or  ma in t enance  personnel ,  or  both, 
shou ld  respond to the  fire p u m p  room and  work to mainta in  
operat ion o f  the  fire pump .  System discharge pressure  should  be 
observed to de te rmine  if the pressure  is stable. Unstable  or  
decreas ing  discharge pressure  indicates changes  in the  opera t ing  
condi t ions  o f  the fire protect ion system. 

Dur ing  this stage, the bui ld ing is untenable ,  and  obscured  vision 
makes  the use of  hose s t reams quest ionable.  It should  be noted  
that, in buildings with smoke vents, longer  use o f  fire hose might  be 
possible, but  at some risk to personnel .  It is best to allow the 
sprinklers to take control  of  the fire. Most of  the  sprinklers will 
begin to operate  within 15 to 20 minutes  o f  ignition, if sprinkler  
control  is effected. Sprinklers should  be allowed to operate  at least 
60 to 90 minutes  to gain control.  Successful fire tests indicate that  
waterflow stabilizes within the first 20 minutes  o f  the fire. 

The  bui lding is best left unvent i la ted at this time. As control  is 
gained,  the smoke will change  from black to gray and  will d iminish 
in intensity. Dur ing this period, at least six charged 1 ~/,_,-in. (38.1- 
ram) hose lines should  be laid out  prepatory to en te r ing  the 
building.  Portable flood lights should  be secured as well as turn-out  
gear, b rea th ing  apparatus,  and  forklifts for the  overhaul  crew. 
F-1.3 Critical Stage. The  critical stage occurs between the final 
ex t ingu i shmen t  and  the ventilation o f  the  building. 

Important: Ventilation should  be done  slowly, and  the  sprinklers 
should  be left in operat ion.  A re turn to black smoke is an  indication 
that  control  is being lost. If this happens ,  ventilation should  cease, 
the  bui lding should  be closed, and  the  sprinkler  system should  be 
allowed to regain control.  It should  be unde r s tood  that, du r ing  the  
a t t empt  to ventilate the building, the fire intensity can increase due  
to the addit ion of  outside air. Addit ional  sprinklers can be expected 
to operate  du r ing  the ventilation effort. If control  has been gained,  
extra  sprinklers migh t  make no difference in overall per formance .  If 
control  has not  been gained or is marginal ,  this increase in the 
n u m b e r  o f  opera t ing  sprinklers could make regain ing control  more  
difficult dne  to the overall increase in sprinkler  deman d .  Unless  
there  is a system failure, the  sprinklers should  regain control.  If 
there  is any doubt  that  control  of  the fire has been gained,  the 
sprinkler  system should  be allowed to "soak" the fire for longer  than  
90 minutes .  

Important: The  officer in charge should  have a cont ingency  plan 
if control  is lost due  to a system failure. In the event  that  control  o f  
the  fire is lost, as evidenced by such indicators as increasing smoke  
generat ion,  loss o f  pressure  at the fire p u m p  discharge ( indicating 
massive sprinkler  opera t ion) ,  or  col lapsing roof, efforts should  be 
directed toward prevent ing the  spread of  the  fire beyond the area 
b o u n d e d  by the fire walls. At this point,  cons idera t ion  should  b e  
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iVen to shut t ing  off the sprinklers in the  fire area to provide water 
r protect ing the exposures .  
After 60 to 90 minutes  and  when the smoke intensity has 

diminished,  the bui lding should  be ventilated a round  the per iphely  
o f  the fire area. If control  has been gained,  the roof  temperatm-e 
will usually have cooled sufficiently to allow roof  vents to be opened  
manually if they have not  ah-eady opened  automatically. 
F-I.4 Overhaul .  Al though  visible fire is no longer  present ,  
overhaul o f  the  area of  the rice should  be conduc ted  to be certain of  
comple te  ex t ingu i shment .  

Important: Care should  be taken that the hose s t reams do not  
lower the pressure or  water supply to the  sprinkler  system. Sprinkler 
operat ion should  cease only when  the fire chief  is certain that  hose 
can control  the fire. 

Important: Caution shou ld  be used, as the  tire piles will be 
unstable. 

As soon as the  smoke clears to the ex ten t  that  the bui ld ing  can be 
entered,  enttw should  be made  us ing small hose s t reams that  should  
be directed into the bu rn i ng  tires. Sprinklers should  be kept  in 
operat ion du r ing  this period. 
Forklifts and  o the r  means  should  be used to remove the tires from 
the fire area to outside the  building.  It nsually is necessal  7 to keep 
the sprinklers in operat ion du r i ng  this p rocedure  at least until there  
is no evidence of  flame. Patrols should  be made  o f  the affected area 
for at least 24 hours  following the fire. 

Following fire ex t ingu i shment ,  all fire protect ion systems should  
be restored to service as quickly as possible. These  systems include, 
but  are not  l imited to the  following: 

(a) Sprinkler systems 
(b) Alarm systems 
(c) Pumps  
(d) Water  supplies  

F-2 Use of High-expans ion  Foam.  If a h igh-expans ion  foam 
system is used in connec t ion  with automat ic  sprinklers,  sprinklers 
can be shut  off 1 hou r  after ignition, and  foam can soak the fire for 
an addit ional  1 hou r  before the  bui ld ing is opened  and  overhaul  is 
begun.  Limited tests with h igh-expans ion  foam indicate that  fire 
ex t ingu i shmen t  is largely comple te  after a per iod of  soaking in 
foam. As a precant ionary  measure ,  charged  hose s t reams should  be 
available when foam is d ra ined  away. 

After the initial fill, foam genera tors  should  be opera ted  
periodically du r ing  the soaking period to mainta in  the  foam level. 
This is necessary since sprinklers  and  products  o f  combus t ion  will 
cause partial foam breakdown.  

Appendix G Guidelines for Outdoor Storage of Scrap Tires 
Thi.s appendix is not a part of the requirements ~Jf thi.s NFPA document 

but 1~ imluded ]bl iq[ormational proposes only. 

G-I Scope. 
This  append ix  applies to the  ou tdoor  storage o f  scrap tires in 

whole, baled, or  procOssed form, inc luding  incidental  usage 
locations.  

G-2 Purpose. 
This  append ix  has been developed for the purpose  o f  a iding fire 

officials and  authori t ies  having jur isdic t ion in their  effort to both 
prevent  and  properly manage  fire incidents  that  occur  in whole, 
baled, or  processed scrap tire stockpiles. Each individual  property  
has its own un ique  condi t ions  of  tire handl ing ,  exposure ,  and  
topography.  Thus ,  in this appendix ,  basic fire protect ion principles 
are applied with due  cons idera t ion  of local factors. 

Rubber  has a heat  combus t ion  o f  abou t  15,000 Btu/Ib ,  or  roughly 
twice that o f  o rd inary  combus t ib les  (e.g., paper  and  wood).  Once  
ignited, fire deve lopment  is rapid, and  high te inpera tures  can be 
expected due  to the large exposed  surface area of  whole tires. In the 
case of  baled or  processed-tire fires, high wmpera t u r e s  can also he 
expecled,  a l though the fire behavior  differs. Burn ing  is likely to 
persist for ex tended  periods, tn  all cases, there  is a high probability 
o f  rekindl ing in the tire pile, even if the fire is controlled.  

G-3 Definitions. 
Burn- l t .A fire-fighting strategy that  allows for the fi 'ee-burn of  a tire 
fire. 
Bury-It.A fire-fighting s trate~,  in which a tire pile is bur ied with soil, 
sand,  gravel, c e m e n t  dust,  or  o the r  cover material. 
Concre te .A composi te  material  that  consists  essentially o f  a b ind ing  
med ium within which particles or f i 'agments of  aggregate  are 
embedded ,  in hydraulic c e m e n t  concrete .  The  b inder  is fo rmed 
f tom a mixture  o f  hydranli,c c e m e n t  and water. 
Forecas t ing .The  ability to predict  the fire progression location prior  
to the comple t ion  o f  the inventory fire break using hea D ' equ ipmen t .  

Scrap Tire .A tire that  can no longer  be used for its original purpose  
due  to wear or  damage .  
Shredded Tire.A size-reduced scrap tire. The  reduct ion  ira size is 
accompl i shed  by a mechanica l  process ing device, c o m m o n l y  
referred to a shreddel: 
Tact lcs .The me thod  of  secur ing  the objectives laid ou t  in the  
strategy th rough  the use o f  personnel  and  e q u i p m e n t  to as achieve 
o p t i m u m  results. 
Tire  Chip .A classified scrap tire particle that  has a basic geometrical  
shape,  that  is generally 2 in. (5.1 cm) or  smaller, and  that has most  
o f  tire wire removed.  

G-4 Fire Experience. 
Fire exper ience  in ou tdoor  s torage o f  scrap tires reveals a numbe~ 

of  concerns ,  inc luding  the  following: 
(a) Lack of  fire codes for scrap tire storage 
(h) Genera t ion  of  large a m o u n t s  o f  black smoke  
(c) Storage is often too close to bui ldings on the same or adjacent  

premises,  caus ing fires in the exposed  buildings 
(d) Genera t ion  of  oil du r ing  a fire where oil contr ibutes  to fire or  

where runof f  con tamina tes  the su r round ing  area 
(e) Delays in repor t ing fires 
(f) Lack of  fire-fighting capabilities 

Fire hazards i nhe ren t  in scrap rubbe r  tire storage are best 
control led by an aggressive fire prevent ion program that includes a 
pre- incident  plan. 

G-5 General. 
The  fire hazard potential  i n h e r e n t  in scrap rubber  tire storage 

opera t ions  can best be control led by an aggressive fire prevent ion 
program.  The  m e t h o d  o f  s to rage  shou ld  be solid piles in an orderly 
m a n n e r  a n d  should  inc lude the  following: 

(a) Fire lanes to separate  piles and  to provide access for effective 
fire-fighting Ol~erations should be a minimum of 60 ft (18.3 m) in 
accordance  with Table G--10. 

(b) Separation o f  yard s torage f rom buildings, vehicles, f lammable  
materials,  and  o the r  exposures  should  be a m i n i m u m  of  200 ft (61 
m ) ,  

(c) T h e  area within 200 ft (61 m) o f  a pile should  be totally void ot 
trees, plants,  or  vegetation. 

(d) Topography  is a factor in de t e rmin ing  the m a n n e r  of  tire fire 
tactics and  env i ronmenta l  mediat ion.  

(e) Tires should  not  be s tored on  wetlands, flood plains, ravines, 
canyons,  or  steeply graded surfaces. Scrap tire storage preferably 
shou ld  be on a level area. The  preferred surface for the storage area 
is concrete  or  hard  packed clay, no t  asphal t  or  grass. 

(f) Smoking  should be prohibi ted within the  tire storage area. 
O~her types of  potential  ignit ion sources such as cut t ing and  weld- 
ing, heat ing devices, and  open  fires should  be prohibi ted.  Suitable 
safeguards should  be provided to minimize  the  hazard of  sparks 
fi'om such e q u i p m e n t  as refuse burners ,  boiler stacks, and  vehicle 
exhaust .  

(g) Piles should  not  be permi t ted  benea th  power lines or  
s tructures.  

(h) Lighten ing  protect ion systems that  conform to local and  state 
codes should  be located at the facility but  away from the tire piles. 

(i) Piles should  be at least 50 ft (15.2 m) fi'om the fences; lanes 
should  be kept clear o f  debris or  vegetat ion.  

G-6 Fire Department Access to Site. 
Each tire storage yard should  be provided with fire access routes 

as follows: 
(a) Each tire storage yaid or pile should  be provided with 

emergency  vehicle access routes, such that  no port ion of  the  pile is 
more  than 150 fi (45.7 m) fi'om an access road or fire break. 

(h)AIl roads and  accesses should  be des igned Io suppor t  the loads 
imposed  by fire-fighting equ ipmen t .  

(c) All hr idges and  structures,  inc luding  drain age s t ructures  on 
access roads, should  be capable of  car lying a m i n i m u m  design load 
of  HS-20 in accordance  with AASHTO Standmd Specification.s ./m 
ll~g4tway BHdges. The  design and  as-built plans for all bridges 
should  be certified by a l icensed structm'al engineer ;  routes  should  
be surfaced with material  des igned to allow accessibility u n d e r  all 
cl imatic condi t ions .  

(d) All emergency  vehicle accesses should  bave an unobs t ruc ted  
vertical clearance of  not  less than  131/,, ft (4.1 m),  or  as is needed  t~ 
allow for the passage of  large fire-fighti-ng equ ipmen t ,  with a 
in iu imum outside tu rn ing  radius of  45 ft (13.7 m) provided for 
eme lgency  vehicle access. 

(e) ,MI dead-end  accesses in excess of  150 ft (45.7 m) should  be 
provided with a turn-around area. 
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(f) Accesses should  lie well ma in ta ined  and  should  remain  
accessible to tire fire depa r tmen t  at all times; the fire chief  can allow 
the use o f  alternative materials or  processes to provide equivalent  
fire protection. 

G-7 Site Security. 
Appropria te  steps should  be taken to limit access to the  tire 

storage area as follows: 
(at The  facility should  have a chain-link fence at least 10 ft (3 m) 

high with in t ruder  coil l.rols on top (in accordance  with local laws), 
(h) Gates should  protect each access poin t  (a m i n i m u m  of  one  on 

each side). Snch gales should be capable o f  be ing  locked when  the 
facility is not  open  for business. 

(c) All gates should  haw' a 20-ft (6. l-m) open  width and  should  
remain unobs t ruc ted  a~: all times. 

(d) Gates should have rapid entr-y design that  is compat ib le  with 
local fire depa r tmen t  ri_'quirements. 

(e) Gates should  have an o p t i m u m  activation system or the  
equivalent  and  a compat ih le  system approved by the  local 
government .  All electrically activated gates should  have the  
capability to default  to the unlocked position. 

(f) A certified security a t t endan t  or  site m a n a g e r  should  be on site 
at all t imes when the facility is open.  

(g) Clearly visible signs that  indicate business  hours  and  
regulat ions should be posted near  the  facility en t rance .  

G-8 Pre-Incident Planning. 
Pre-incident  plans are developed by fire depa r tmen t s  to identify 

special features  and  hazards at a par t icular  site or  property  and  to 
specify the  depa r tmen t  operat ional  plan. Pre- incident  plans are 
specific to a location; analytical forecas t ing  o f  the  types o f  
emergenc ies  that  can be encoun t e r ed  c o m p l e m e n t  the  readiness  
efforts that  are generally employed to manage  emergency  incidents.  
It is strongly r e c o m m e n d e d  that  the  fire d e p a r t m e n t  adopt  a model  
incident  m a n a g e m e n t  s},stem that  is publ ished,  t aught  to all 
members ,  and  regularly utilized. Ne ighbor ing  (mutua l  aid) 
depa r tmen t s  and  outside agenc ies  with whom the d e p a r t m e n t  
interacts should  be familiar with the depa r tmen t ' s  mode l  inc ident  
m a n a g e m e n t  system. Operat ional  drills at the scrap tire facility that 
involve mutua l  aid companies  and  related agencies  are useful  in 
evaluating shortfalls in F:he depar tmen t ' s  response  capability and  fire 
g round  effectiveness. 

A thorough  sur~ey of  the area unde r  the  jur isdict ion o f  the  fire 
depa r tmen t  should be under taken  to detect  the existence of  scrap 
tire piles. In many areas, piles are remotely and  illegally d u m p e d .  
Once  the area has been surveyed and  the existence of  scrap tire 
piles has been identified, the  magn i tude  of  the problem should  be 
assessed, and  an appropr ia te  fire prevent ion methodo logy  should  be 
developed. 
Topographica l  maps  and  detailed area plot plans should  be 
compiled,  no t ing  all features of  the terrain and property, hydrants  
and  water supply sources,  accesses, inter ior  lanes or  passages, and  
fuel load configurat ion.  
Ingress and egress plans should be developed  for appara tus  and  
equ ipmen t .  The  deve lopment  of  addit ional  access points, pre- 
incident  or  post-incident,  should  be analyzed and  p lanned,  and  the  
means  o f  main ta in ing  or  expand ing  accesses should  be provided. 
Lists of emergency  incident  contact  person nel (nantes,  addresses,  
and  t e l e p h o n e / p a g e c  numbers ) ,  appropr ia te  agencies,  contractors ,  
mutual  aid agreements ,  and  so forth, should  be obtained.  Such lists 
should  be updated  on a semiannua l  basis. 
A water supply use plan with the est imated gallons per  minu te  
(liters per  minute)  required should be developed.  

G-9 Water Supplies, 
A public or  private fire main  and hydrant  system should  be 
provided. A water system should  be provided to supply a m i n i m u m  
of  1000 gpm (3780 L / m i n t  for less th-an 20,000 units s torage [50,000 
fi:~ (1416 m:t)], or  2000 gpm (7560 L / m i n t  for 20,000 units storage 
or  more  for a durat ion o f  6 hours .  
If there  is access to a lake, s tream, pond,  or  o the r  body of  water in 
the vicinity o f  the  s to rage  area,  a fire d e p a r t m e n t  suctron connec t ion  
should  be provided. 

G-10 Pile Geometry and Spacing. 
M a x i m u m  pile he igh t  should  be 20 ft (6 m),  m a x i m u m  pile width 
shou ld  be 50 ft (15 m),  and  m a x i m u m  length should  be 250 ft (76.2 
m) without  a separat ion in accordance  with Table G-10. (See Figltre 
C,-IO.) 

Table G-10Representative Minimum Exposure Separation Distances (See Note 2.) I 

Exposed Face 
Dimensions (fit 

Ti~ Sto ,~  VUe ~t~.#t 0~) 

8 10 1 2  14 16 18 20 
25 56 62 67 73 77 82 85 

,,, i , , 1 ,  
50 75 84 93 I00 107 113 118 
1t10 1(10 116 128 137 146 155 164 
150 , 1(10 ")16 128 " 137 146 155 164 

] 1  

2C10 1(10 116 128 137 146 155 164 
250 1(10 116 128 137 146 155 164 

Notes: 

1. For SI units, 1 ft ~= 0.3048 m 
2. Separation distances are based on the  "Fire Safety Assessment  o f  the scrap Tire Storage Methods,"  by Robert  Brady 
Will iamson,  PhD and  Robert  Allen Schroeder ,  MS. 
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, 250 ft , 
~L~'~--(max)--~ 
r l Tire pie I ~  Tire pile I 

50 ft (max) Distance per Table G-10 
I Tire pile I I Tire pile I 

200 ft (min) 

I Building I 

For SI units, 1 ft = 0.3048 m. 

Figure G-IO Pile geomet ry  and  spacing.  

The  width limitation o f  50 ft (15.2 m) means  that, as the exposed  
face exceeds 100 ft (30.48 m),  the  pile takes on the appearance  of  a 
wind row, and  there  is little l ikelihood that  the ent ire  face would be 
bu rn ing  all at once.  Thus ,  in Table G-10, the m i n i m u m  exposure  
separa t ion distances are held cons tan t  for exposed  face d imens ions  
greater  than 100 ft (30.48 m).  
500 Tires or  Less.  T he  m i n i m u m  separat ion dis tance between scrap 
rubber  tires and  s t ructures  should  be 25 ft (7.6 m) or  as reduced  by 
Chap te r  3 and  Chapter  4 o f  NFPA 80A, Recom mended Practice for 
Protection of Buildi'n~ from Exterior Fire. Exposures. 
More than  500 Tires.  In order  for s torage p i les  to be cons idered  
isolated piles, the  m i n i m u m  separa t ion dis tance  between piles 
shou ld  be in accordance  with Table G-10. 
The  width o f  the  expos ing  fire shou ld  be as sumed  to be the 
combined  width o f  piles fac ing  the  exposed  building,  d is regarding  
the nomina l  separat ion between piles provided by narrow access 
aisles and  roadways. 
Because o f  the extensive fire expected  in scrap tire storage, some  
form of  exposure  pro tec t ion  for ad jo in ing  proper t ies  shou ld  be 
cons idered .  If the  clear space as r e c o m m e n d e d  in Table G-10 
canno t  be provided, a dirt berm that  is 1.5 t imes the  he igh t  o f  the  
tire storage should  be provided, or  o the r  protect ion that  meets  the  
requ i rements  o f  the  authori ty having jur isdic t ion should  be 
provided. 
The  storage o f  baled tires should  be vertical ra ther  t han  horizontal .  
U n d e r  fire condi t ions ,  the bands  release, allowing for s u d d e n ,  
drastic m o v e m e n t  o f  bu rn i ng  tires. 

G-II Outdoor  Tire Pile Fire-Fighting Tactics and Strategy. 
The  guidel ines  conta ined  in this append ix  are  based -on the 
collective expe r i ence  o f  fire service professionals  who  have m a n a g e d  
major  scrap tire fires. They are p r e s e n t e d  ~ an  ad junct  to the  
strategic and  tactical practices o f  an  inc ident  c o m m a n d  system. 
Convent ional  fire suppress ion tac t icsare  ineffective for scrap tire 
fires. Fire-fighting tactics and  strateglea fpr  the  suppress ion  o f  fires 
in whole tires differ f rom those for processed tires. T he  un ique  
shape o f  whole tires allows the storage o f  e n o u g h  air to suppor t  
c o m b u s t i o n  t h roughou t  the pile, and  it is difficult to reach all 
b u r n i n g  surfaces.  Because of  such complicat ions,  tire fires can 
con t inue  for weeks, and  even months ,  despite aggressive fire 
suppress ion  tactics. 
T h e  founda t ion  o f  fire suppress ion  shou ld  be based on  the  data  
collected before a fire occurs.  By es tabl ishing a pre- incident  plan 
that  uses  a model  inc ident  c o m m a n d  system, decis ions regard ing  
size-up, tactics, strategies, and  overhaul  can be resolved quickly. 
Familiarity with plans that have been successful in f ight ing tire fires 
t h r o u g h o u t  the country  also aids in the  dec is ion-making  process. 
Such decisions shou ld  be based on an u n d e r s t a u d i n g  o f  the 
dynamics  and  behavior o f  a tire fire. 
The  env i ronmenta l  consequences  of  all supp re s s ion  t echn iques  
should  be evaluated carefully. C o m m u n i c a t i o n  between the inc ident  
c o m m a n d e r  and  the on-scene env i ronmenta l  specialist is critical. 
The  following provide tactics and  strategies for f ight ing whole-tire 
and  processed-tire fires: 
(a) Tactics/Strategies fm Whole-Tire Fires. I m p o r t a n t  tactical 
cons idera t ions  inc lude pro tec t ing  exposures ,  separa t ing bu rn ing  
tires f rom the rest of  the inventory, and  forecasting. Forecast ing for 
an  effective location for separat ion shou ld  inc lude arrival t ime of  
e q u i p m e n t  and  t ime necessary to develop the needed  fire break. 
Heavy e q u i p m e n t  can be used to accompl ish  these tasks. 

Protect ion o f  exposures  is an impor tan t  tactical decision. 
The  initial approach  to a tire fire should  be to isolate the tire 
inventory from the fire. Creat ing fire breaks in a large pile of  scrap 
tire is a t ime -consumingproces s .  However, it can be accompl ished  
with heavy machinery  a n d f r o n t - e n d  loader.  
Bulldozers, f ront-end loaders, and  similar e q u i p m e n t  can be used 
to move tires that  are not  yet involved in the fire to create breaks in 
the  tire pile or  to cover bu rn ing  tires with soil. 
E q u i p m e n t  breakdowns - -  scrap tires caugh t  between the wheels, 
tracks, and  undercarr iage  o f  heavy e q u i p m e n t  - -  have been 
reported.  Firelines should  be deployed to provide protect ion to 
operators  and  e q u i p m e n t  alike. 
Recognized strategy opt ions  are as follows: 

1. Let-It-Burn. Allowing a tire pile to bu rn  has its merits. 
Factors that inf luence this decision include, bu t  are not  l imited to, 
level o f  fire involvement,  resources available, locat ion of  the fire, 
and  env i ronmenta l  and  economic  impact.  Soil and  water pollution,  
as well as clean-np costs, can be drastically reduced  when many  of  
the  products  o f  combus t ion  are consumed .  A p receden t  for the  let- 
i t-burn strategy appears  in fire responses  to chemical  fires. The  fire 
service is responsible for manag ing  and  cont ro l l ing  the  burn  
process.  Protect ing exposures  and  separa t ing  tires from the burn  
area is a tactical priority. 

2. Bury-It. The  decision to bury a tire pile also has merits. 
Materials as diverse as the soil that  is on site, c e m e n t  kiln dust,  sand. 
gravel, and  even c rushed  coral have been employed to cover the  
bu rn ing  material.  The  bury-it strategy can  be employed in areas that  
have a min imal  water supply or  in areaS that  are densely populated.  
The  decision to bury a tire fire should  take into considerat ion 
reduct ion o f  the  toxic smoke  for the  sake of  public health.  
Geological cons idera t ions  play a n  impor tan t  role in the bury-it 
strategy. While the  tire fire is en tombed ,  tires can pyrolize and  oil 
can be genera ted  and  released into the soil or  u n d e r g r o u n d  water 
sources .  

3. Drown It. The  drown-it strategy is best employed with 
fo re though t  and  careful preplanning .  Knowing in advance the  
topography,  having the  water supply available, and  exposure  hazards 
to aboveground  water sources will be critical. P lann ing  for the 
control  and  c o n t a i n m e n t  will facilitate this tactic. Th e  drown-it 
s trategy also has  some drawbacks. Cool ing the  fire will increase the 
air  emiss ions  as the  combus t ion  process is slowed down. An 
inordina te  a m o u n t  of  water runof f  corn blued with pyrolitic oil can 
resuh  fi'om the drown-it tactic. 

(b) Tactirs/Strategie.~ for Processed-Tire Fires. Impor tan t  tactical 
,considerations inc lude p ro tec t ing  exposures ,  separa t ing bu rn ing  
fires fi 'om the rest of  the inventory, and  forecasting. Heavy 
e q u i p m e n t  can be used to accomplish  these tasks. 
To effectively combat  a processed tire fire, a fogging of  water or  
o the r  fire re ta rdant  should  be applied. Cool ing the plane o f  fire 
should  put  the  fire out.  Using a mist also reduces  the a m o u n t  of  
water used and  the  subsequen t  r tmof f  that  can be genera ted .  
U n d e r  no c i rcumstances  should  a processed tire pile be broken 
open  or  doused  with s t reams o f  high-pressure  water that are 
directed into the  piles. Water  actually increases the  severity and  
dura t ion  o f  the  fire by in t roducing  oxygen into the  pile and  by 
breaking up the  pile, causing a burst  o f  f lames that  emits  
incomplete ly  bu rned  hydrocarbons  and  o the r  con tamina tes  to the 
a tmosphere .  
Once  the surface fire is pu t  out, the cooled chips  should  be 
removed,  allowing water or  fire re tardant  to reach u n d e r  layers that  
are hot  and  still burn ing .  This process should  be repeated until  the  
chips are no longer  smolder ing  or  hot. 

(c) Anrilla O, Issues. Ancillary issues inc lude  fire dynamics,  
stages o f  combus t ion ,  size-up, and  env i ronmenta l  concerns .  Refer te 
Guidelines .fin the Prevetltion and Management o[ Srmp Tim Fil~s. 
H-I . I  NFPA Publicat ions.  National Fire Protect ion Association, 1 
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 

NFPA 10, Standard for Pm¢able Fire Extinguishe~:s, 1998 edition. 

NFPA 13, Standard for the Installation of Sprittkler ,S~v.~tems, 1996 
edi t ion.  

NFPA 13E, Guide.tiff Fire De]m*¢ment Operations in Properties 
Protected by Sprinkler and Standp@e Systems, 1995 edition. 

NFPA 14, Standald.fi, r the In.~tallation t~f Standpipe and ltn.se ,S)'.*tetr~s, 
1996 edition. 

NFPA 18, Standmvt on Wetting Agents, 1995 edit ion.  
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NFPA 20, Standard for the Installation o[ Centl~fugal t"m" Pumps, 1996 
edition. 

NFPA 22, Standmff.fcrr Water Tanks ]or PJ~vate Fil~, Protection, 1998 
edition 

NFPA 24, Standmvl for the Installation of 15~va~ Fire Service Mains 
and Their A]rpartenanres, 1995 edition. 

NFPA 25, Standmvl for the Inspection, Testing, and Maintenance of 
Water:Based Fire Protection Sy.~tems, 1998 edition. 

NFPA 30, Flammabl~ atut Combastibl~ Liquids Code, 1996 edition. 

NFPA 51, Standard for the Design and lnstall~vtion of Oxygen-Fuel Ga.~ 
Sy.~tem.s for Welding, Catting, and Allied Proees.w$, 1997 edition. 

NFPA 51B, Standard j,'Jr File 15~,ention in l~e of Cutting and 
Welding Processes, 1994 edition. 

NFPA 58, Liquefied Petroleum Gas Code, 1998 edition. 

NFPA 70, National Elertt4cal Code ®, 1996 edition. 

NFPA 72, National Filv. Alarm Code ®, 1996 edition. 

NFPA 80, Standard fm l:ir~, Doot:~ and Fire Windows, 1995 edition. 

NFPA 80A, Recommended Practice for Protection ¢)f Buildings from 
Exterior Fire Exposa.res, [996 edition. 

NFPA 82, Standmd on lneineratcn:s and Waste and Linen ltandling 
Systems and Equipment, 1994 edition. 

NFPA 88B, Standardf~r Repa# Garages, 1997 edition. 

NFPA 204, Guide for Smoke and Ileal Venting, 1998 edition. 

NFPA 220, Standard on Types of Building Constr'nction, 1995 edition. 

NFPA 251, Standmff Methods ~[ Te.~/s (~[ Fiw End'atance of Building 
Construction and MateriaLs, 1995 edition. 

NFPA 307, Standard for the Construction and Fire Protection of Marine 
7~rminaLs, Piers, and Whmve.~, 1995 edition. 

NFPA 505, Fire Safety Standard for Powered lnda.~trial 7)ucks 
Including Type Designations, Area~ of ~se, Conversions, Maintenance, 
and Operation, 1996 edition. 

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

NFPA 601, Standard .for SermJty Services in Fi:e Los~ Prevention, 1996 
edition. 

NFPA 780, Standard for the Installation ¢?f Lightning 15otection 
System~, 1997 edition. 

H-I.2 ASTM Publications. American Society for Testing and 
Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428- 
2959. 

ASTM E 119, Standard Method.* of FiT:e 7"est.~ of Building Construction 
and MateriaL~. 

ASTM E 380, Standard Pmciie¢ for I Zse of the International System of 
Units (S1). 

H-I.3 UL Publication.. Underwriters Laboratories Inc., 333 
Pfingsten Road, Northbrook, IL 60062. 

UL 263, Standa,d for Safety Fi,~, Tests of Fire Resi.~tance of B.uilding 
Construction attd Materials. 
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PART II PART III 

(Log #1) 
231- 1 - (Entire Documen t ) :  Reject 
S U B M r r r E R :  Richard E. T honn i ngs ,  Amer ican  Insurance  

• Services Group,  Inc. 
COMMENT O N  PROPOSAL NO: 231-1 
RECOMMENDATION: NFPA 231-1998 should  remain in print .  
SUBSTANTIATION:  It appears  that  the commi t tee  is only 
withdrawing this d o c u m e n t  because o f  the request  of  the Standards 
Council .  The re  is no t h i ng  technically wrong with the existing 
documen t .  Protect ion o f  special hazards like storage d e m a n d  
special experts.  It is inconceivable that  sprinkler  criteria be 
considered apar t  f rom o the r  storage issues. T he  Standard 
Council ' s  a t t empt  to create a comprehens ive  sprinkler  d o c u m e n t  
will no t  work since one  will still need to consul t  the  new NFPA 230. 
Therefore ,  I th ink it would be better  to keep NFPA 231 as a distinct 
d o c u m e n t .  

It is ironic that  the "uew"edition of  231 has not  even been 
distr ibuted as of  the deadl ine  for c o m m e n t s  on its proposed  
withdrawal.  
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: While NFPA's Standards Council  
initiated a directive to consolidate sprinkler  system informat ion  
into NFPA 13, n u m e r o n s  requests  to the  NFPA m e m b e r s h i p  for 
inpu t  on this initiative were made  prior  to any Standards Council  
action. 

While the  Technical  Commi t t ee  on  General  Storage recognizes 
that  NFPA 231, S tandard  for General  Storage, is no t  being 
p roposed  for withdrawal for technical  reasons, the Technical  
Commi t t ee  also acknowledges  that  the  advantages for consol idat ing 
sprinkler  system requ i rements  outweighs the perceived concerns .  
Conflicts between the various d o c u m e n t s  that  conta in  spr inkler  
system informat ion  would be min imized  and  the resolution o f  
exist ing conflicts can be accompl ished  more  expediently.  All the 
necessary in format ion  per ta in ing  to the design and  installation o f  
spr inkler  systems regardless o f  the  applicat ion would be located in 
one  conven ien t  documen t .  This  would allow for the better  
coordina t ion  of  the  various existing requ i rements  and  the  
deve lopmen t  o f  new ones.  This  effort  also allows for a one  source  
d o c u m e n t  on spr inkler  system design and  installation that  would 
be available for worldwide adopt ion  and  use. Additionally, the  
non-spr inkler  fire protec t ion requ i rements  for storage facilities 
current ly  conta ined  in NFPA 231, NFPA 231C, NFPA 231D, NFPA 
231E, NFPA 231F and  NFPA 46 are to be consol idated into a new 
d o c u m e n t  ent i t led NFPA 230, Standard for the Fire Protection o f  
Storage for similar reasons.  

The  Technica l  Commi t t ee  recognizes the  need  for special 
expert ise  with the  deve lopmen t  of  NFPA 230, Standard for the  Fire 
Protect ion o f  Storage, and  the reorganizat ion of  NFPA 13, Standard 
for the  Installation o f  Sprinkler  Systems. The  Technical  Commi t t ee  
encourages  those individuals with special expert ise in the  fire 
protect ion o f  s torage facilities to participate. Presently n u m e r o u s  
m e m b e r s  o f  the Technica l  Commit tees  responsible  for NFPA 231, 
S tandard  for General  Storage, NFPA 231C, Standard for Rack 
Storage o f  Materials, NFPA 231D, Standard for Storage o f  Rubber  
Tires, NFPA 231E, R e c o m m e n d e d  Practice for the Storage o f  Baled 
Cotton,  and  NFPA 231F, S tandard  for the Storage o f  Roll Paper, 
serve on  the  Technica l  Commit tees  responsible for NFPA 230 and  
NFPA 13. 
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE O N  COMMITTEE ACTION: 

AFFIRMATIVE: 22 
NEGATIVE: 1 
N O T  RETURNED: 2 Everson, O 'Rourke  

EXPLANATION OF NEGATIVE: 
M A L A N G A :  I do no t  believe that  NFPA 230 is ready for pr int  yet. 

(Log #1) 
231E- 1 - (Entire Documen t ) :  Reject 
SUBMITTER: Richard E. Thonn ings ,  Amer ican  Insurance  
Services Group,  Inc. 
COMMENT O N  PROPOSAL NO: 231E-1 
RECOMMENDATION: NFPA 231E-1996 should  remain in print.  
SUBSTANTIATION:  It appears  that  the commit tee  is only 
withdrawing this d o c u m e n t  because o f  the request  o f  the Standards 
Council .  The re  is no th ing  technically wrong with the existing 
documen t .  Protect ion of  special hazards,  like storage, d e m a n d  
special experts. It is inconceivable that  sprinkler  criteria be 
cons idered  apar t  from o the r  storage issues. The  Standard 
Council ' s  a t t empt  to create a comprehens ive  sprinkler  d o c m n e n t  
will not  work since one  will still need  to consul t  the new NFPA 230. 
Therefore ,  I th ink it would be better  to keep NFPA 231E as a 
dist inct  d o c u m e n t .  
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: While NFPA's Standards Council  
initiated a directive to consolidate sprinkler  system information 
into NFPA 13, n u m e r o u s  requests  for inpu t  on this initiative were 
made  prior  to ally Standards Council  action. 

While the Technical  Commi t t ee  on General  Storage recognizes 
that  NFPA 231E, R e c o m m e n d e d  Practice for the Storage of  Baled 
Cot ton is no t  be ing  proposed  for withdrawal for technical  reasons, 
the  Technical  Commi t t ee  also acknowledges  that  tile advantages for 
consol ida t ing  spr inkler  system requ i rements  outweighs the 
perceived concerns .  Conflicts between the various d o cu m en t s  that  
conta in  spr inkler  system informat ion  would be minimized  and  the 
resolut ion o f  exist ing conflicts can be accompl ished  more  
expediently.  All the necessmy informat ion per ta in ing to the design 
and  installation o f  spr inkler  systems regardless of  the  application 
would be located in one  conven ien t  d o c u m e n t  and  the 
deve lopmen t  of  new ones.  This  would allow for the better 
coordina t ion  o f  the  various exist ing requi rements .  This effort also 
allows for a one  source  d o c u m e n t  on sprinkler  system design and  
installation that  would be available for worldwide adopt ion and  
use. Additionally, the non-spr inkler  fire protect ion requi rements  
for storage facilities currently conta ined  in NFPA 231, NFPA 231C, 
NFPA 231D, NFPA 231E, NFPA 231F and  NFPA 46 are to be 
consol idated into a new d o c u m e n t  ent i t led NFPA 230, Standard for 
the  Fire Protect ion o f  Storage for similar reasons. 

The  Technical  Commi t t ee  recognizes the  need  for special 
expert ise with the  deve lopment  o f  NFPA 230, Standard for the Fire 
Protection o f  Storage, and  the  reorganizat ion o f  NFPA 13, Standard 
for the  Installation o f  Sprinkler  Systems. T h e  Technical  Commi t t ee  
encourages  those individuals with special expertise in the fire 
protect ion o f  storage facilities to participate. Presently n u m e r o u s  
m e m b e r s  o f  the  Technical  Commi t tees  responsible for NFPA 231, 
S tandard  for General  Storage, NFPA 231C, Standard for Rack 
Storage of  Materials, NFPA 231D, Standard for Storage of  Rubber  
Tires, NFPA 231E, R e c o m m e n d e d  Practice for the Storage o f  Baled 
Cotton,  and  NFPA 231F, S tandard  for the Storage o f  Roll Paper, 
serve on  the  Technica l  Commit tees  responsible for NFPA 230 and  
NFPA 13. 
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE O N  COMMITTEE ACTION: 

AFFIRMATIVE: 22 
NEGATIVE: 1 
N O T  RETURNED: 2 Everson, O 'Rourke  

EXPLANATION OF NEGATIVE: 
MALANGA: I do not  believe that  NFPA 230 is ready for pr int  yet. 
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PART IV 

(l.og #1) 
231F- 1 - (Entire Docnme ,n ) :  R(~ect 
SUBMITTER: Richal(I E. T honn i ngs ,  Amer ican  Insurance  
Services Group,  Inc. 
COMMENT ON PRO P OS AL  NO: 231F-1 
RECOMMENDATION: NFPA 231F-1996 sllouh.I renlaill ill [)l'illt. 
SUBSTANTIATION:  It al)peavs that the commit tee  is only 
withdrawing this (Iocm~wnt because of tile request  of  tile S'tandards 
Colmcil. There  is no th ing  technicallv wrong with the existing 
docmnen t .  Protection of special hazards, like storage, demaml  
special experts.  It isii~conceivable that sprinkler  criteria he 
considered apart  from o ther  storage issues. The  Standard 
Council 's  a t tempt  to create a COml>rehensive sprinkler d o c u m e n t  
will not  work since one  will still need to consul t  the new NFPA 230. 
Therefore ,  I think it would be better  to keep NFPA 231F as a 
dist inct  documen t .  
COMMITTEE ACTION:  Reject. 
COMMITTEE STATEMENT: While NFPA's Standards Council  
initiated a directive to consol idate  sprinkler  system informat ion 
into NFPA 13, n u m e r o u s  requests  to the NFPA m e m b e r s h i p  for 
input  on this initiative were made  prior to any Standards Council  
action. 

While the Technical  Commi t t ee  on General  Storage recognizes 
that NFPA 231F, Standard for the Storage of  Rolled Paper, is not  
being proposed  for withdrawal for technical  reasons, the  Technical  
Commi t tee  also acknowledges that  the advantages for consol idat ing 
sprinkler  system requ i rements  outweighs the perceived concerns .  
Conflicts between the various d o c u m e n t s  that  contain  sprinkler  
system informat ion  would be minimized  and  the resolution of  
existing conflicts can be accompl ished  more  expediently.  All the 
necessal T informat ion  per ta in ing  to the  design and  installation of  
sprinkler  systems regardless o f  the applicat ion would be located in 
one  convenien t  docum en t .  This  would allow for the better 
coordinat ion of  the various exist ing requ i rements  and  the 
deve lopmen t  of  new ones.  This  effort also allows for a one  source 
d o c u m e n t  on sprinkler  system design and  installation that  would 
be available for worldwide adopt ion  and  use. Additionally, the 
non-spr inkler  fire protect ion requ i rements  for storage facilities 
current ly  conta ined  in NFPA 231, NFPA 231C, NFPA 231D, NFPA 
231E, NFPA 231F and  NFPA 46 are to be consol idated into a new 
d o c m n e n t  enti t led NFPA 230, Standard for the  Fire Protection of  
Storage for similar reasons. 

The  Technical  Commi t t ee  recognizes the  need for special 
expert ise with the  deve lopment  o f  NFPA 230, Standard.for  the Fire 
Protection o f  Storage, and  the  reorganizat ion of  NFPA 13, Standard 
for the Installation o f  Sprinkler  Systems. T he  Technical  Commi t tee  
encourages  those individuals with special expert ise in the  fire 
protect ion o f  storage facilities to participate. Presently n u m e r o u s  
melnbers  o f  the Technica l  Commi t tees  responsible for NFPA 231, 
Standard for C, enera l  Storage, NFPA 231C, Standard for Rack 
Storage o f  Materials, NFPA 231D, Standard for Storage of  Rubber  
Tires, NFPA 231E, R e c o m m e n d e d  Practice for the  Storage o f  Baled 
Cotton,  and NFPA 231t', S tandard  for the  Storage o f  Roll Paper, 
serve on the Technical  Commi t tees  responsible for NFPA 230 and  
NFPA 13. 
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 25 
VOTE O N  COMMITTEE ACTION:  

AFFIRMATIVE: 22 
NEGATIVE: 1 
NOT RETURNED: 2 Everson, O 'Rourke  

EXPLANATION OF NEGATIVE: 
MALANGA: I do not  helieve that  NFPA 230 is ready for print yet. 
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