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N O T I C E  

All quc, , t lons or  o t h e r  ¢ o m m u n l t  a t ions  r e l a t i n g  to d n s  d o c t t n u m t  . ,houht I,e ,,¢'nt only  t~, N I ' P . \  f b ' a d  
q u a r t e r s  addlv~.sed to t tw a t t e n t i o n  of  t hv  (~olnlni t tee  rest'~onsit',le tot the  Ih~l IlIlleIIl 

FOl illiOIlllAlion on  the  liroee¢ltlte~ ~or rcque~,t lng l'l*( hill( al (~(/Illlnl{l¢ ~'~ IO is~,ue ' Foln/ , t t  l l l t c l l l lv t a  
tl~llS, ptl~tlosllti ~ l e n t a t l w  ~ I n t e r i m  A m e n d m ~ m t s .  p r o p o s i n g  a m e n d m e m s  {or (~ l tn rn l t t ee  eotlM(h-ral i(in atld 
ap twab ,  iltl Ina t t f  lh rel,ltit/K tel the  <(intent ot t he  do( | IF | len t  wr i t e  to t he  %*'1 r t . tarv,  ~ t a t lda i l l s  (~Olli/i il. \ a  
tloila] FIt( '  Pr*~tet li,~tl :\~.~,OtlatiOll, B a t t e ; v t ' n a r c h  P a r k ,  Q u i m ~ . ,  MA O?2bq 

A M,tteln~'I/~ v. r i t t en  o r  nrM, tha t  1', n*~t pr .¢es~,ed in a ( c o r d a n t c  wi th  S e t t i o n  16 Ill the  Regulat ion ' . ,  
(,oVt'llllIIg (~lIllllIlltlf'e Plole(  ts shall  not be ~ i)nNl(telfl,d t he  e l l i t  lal flO~lllIH10i N F P A  or ally ill its (~l~llllllll 
I-~.~ a m l  .h .dl  n,,t | ,e  , , ,n ' . id¢'red I .  he n, , r  t,," r~'lied up , ,n  as. a Fortl~al |n le r | ) r~ ' lAt ion  

I ".v~'-. ~t ~h~ ~1~ um,: 'nt  Q m u M  ~ on 'ml t  apph~ a|~l,." F e d e r a l ,  .Elate a n d  I,~l al IAW~, a m l  ~c~,lul,~*um'. "El' I " \  
does  not b,. the  pu/rli t  a l l en  o{ |hi ' ,  doe un ten l  i n t e n d  to u r g e  a( l ion ~,,hl~ h i,. not  in (~qnp]utn~ e wi~h ap  
[lhl a b l e  ldws dtDI thl~ ¢1¢~( Ulltenl tn~lv I]Ot b*" i ~ n s t r u e d  as doinft  s~,. 

P o l i c y  A d o p t e d  hv  N F P A  B o a r d  o f  D i r e c t o r s  o n  D e c e m b e r  3,  1982  

I 'he  B*~.mt *it Dirt  c lo t s  r e a f f i r m s  tha t  t be  N a t i o n a l  Fire P r o | e l  d o n  A~,'~oclallon ret ilgni.~l-s Ihal  Ill*' Ii~x 
a i t , ,  ,d the  pr*~duet ' ,o t  c o m b u s t i o n  l'; an  i t n p o l t a n t  f a c t o r  in the  Iosso~ hfc  t r o m  t i re  N F P : \  has  deal t  u i t h  
lhAI hll~))l'l f Ill its t echn i t  al ( o m m i t w e  dot  i_lll/('nt~, for  rnal)~ vears .  

1 he re  ;h ,t i ,lilt el l l  tha t  the  g r o w i n g  u',e ( i f  SVllthotll hid |c-r ials  Irt,i t, ptOdtle~' ThOr(" el a~blitllttla! tllxit 
p ~ M t t ~ t s , d , o m l m s t i o n  m a f i r e e n v i r o m n e n t ,  l h e  B o a r d  ha~; t h e r e f o r e ,  a sked  a I I N F P A  w c h n l ~ a l ~ o m r a i t  
I~'('% i l l  II'VI( ~ I~l(" (lt)l i l r n e i l t s  t o t  whR h they  are  r e spons ib l e  to be  s t i r ( '  t h a t  lh(" d O C t l i n e l / [ s  rohl ' lol /(I  t o  thl'~ 
i t l l i ( ' l l {  [ o i / i  ¢ ' t l l  ' l  ¢1 ahMst till" c o n l t n i t t e e s  Ill n t e e t i l l g  t h i s  reque" . ; t ,  I h c  ll~llal¢t ha'~ ; t p p o n / t e l l  AII , id 'v iSl l lV 
t IllnIllitlt't" t¢~ p~,wide ~pet ifi~ g l l l da I l t e  {*~ the  re( bni( al ~onrmi t t ce~  el] (lll~'htlllll~, rch l t in~  t*~ ,lS~,l'~,NIi/g tilt. 
ha . ' a r t t  ¢, ot [hi '  pro | t i l t  Is I)t t Orl/lnlMiOIl. 

I , i t ' e n s i n g  P r o v i s i o n  - -  I b i s  d o t u r n e n t  is c o p y r i g h t e d  h', th*' 7National Kite P r o t e¢ t l on  A s s o t l a u o n  
( N F P A I  

I .  A d o p t i o n  by  R e f e r e n c e - -  P u b h t  a u t h o r i t i e s  a n d  othet~, are u r g e d  to t e f e t e n l e  tills d o t u m e n t  m 
laws, o td i r ; .m¢e~ ~%~ulations. a d n u e d s t t a t i , . c  o t d c r s  *~t ' ; inlilat iIistrtltlll-iit~...,\ii~ illqetiolt~., a dd i t i on ' ,  a n d  

h a n g e s  d e s m ' d  bv t|t*" a d o p t i n g  a n t h o t l t v  llltlS[ b e  no ted  s epa ra t e I ; '  l ' h o s r  tlSillg |hi ' .  I n e t h o d  art '  t e l lueMed 
to I/elite, the  N F P A  ( A t t e n t i n i l '  ,~et I e t a r ' , ,  S t a n d a r d s  (]oun< ill in wrlt lI l~ ot %tit h list'. I lit' telll t  " a d o p t ~ . n  b~ 
[ ( ' t~ ' r~ -n (c"  l l l l*al l  ~, [}ll" t i l i n g  of  [ l i l t  , I l i a  l m b l l s h i n g  i l l{olnla t iol l  olll'~ 

2, A d o p t i o n  bv  T r a n s c r i p t i o n  - -  A.  P u b l i e  a u t h o t i t l e s w l t h  l a w n l a k m g o r  r u h ' - m a k m g  p o w c r s o n l y  
u p o n  w r i u e n  n e l l i e  to the  N F P A  I A t t e n t i o n  S e c r e t a r y  S t a n d a r d s ( ~ o u n t i l ) ,  will I w g r a n t e d  a t , , ; a l t ;  t t ec  
b~ onsc t,, pTint a n d  r e p u b l i s h  th is  dot  t l lnent  in w h o h '  or  in part ,  wi th  ~ hange . ,  a n d  a d d i t i o n s ,  if  any  no t ed  
s e p a r a t e l y ,  Ill laws.  o r d i n a n c e s ,  r e g u l a t i o n s .  , l d m i m s t r a t l v v  o r d e r s  n r  s i m i l a r  i n s t r u n w n t s  h a v i n ~  the  lof t  t' Il| 
law, p r o v i d e d  t ha t :  ( I I d u e  n o t i ( e  ot N F P A  ~ c~q)vdgbt  It con tam~.d  in ca( h law a n d  in e a c h  ~opv d w r e o / .  
a n d ,  (2) tha t  su~ h p t i n u n g  a n d  r e p u b l i c a t i o n  i.; l im i t e d  to n u m b e r s  ' .u f f ic ient  to ~,atisfv the  iu r l sd le t ion" ,  
lawntakin~I or r u l e m a k m g  p ro t e s s  B.  ( ) n c e  d n s  N F P A  C o d e  or  S t a n d a r d  has  b e e n  a d o p t e d  in to  l a u .  all 
p r i n t i n g s  oI this  Aot u l ln 'n t  by p u b l i c  a u t h m  |tie'. wi th  l a w m a k i n g  or  r u h ' m a k i n g  p o w e r s  or  any  e the l  pCl ~,ons 
d e s i r i n g  m ~,"pr~.tuee tills d o c u m e n t  or  its <on ten t s  as a d o p t e d  b., the  i u n s d i e t i o n  in v, hole  or  m par t  m an'-, 
b l r m ,  u p o n  wr i t t en  r eques t  to N F P A  ( A t t e n t i o n .  Secretar '~ S t a n d a r d , .  C o u n c i l ) .  u i l l  be g l a n t e d  a m m e x  

l u s t ' , e l | t e n s e ' r e p r i n t ,  r epubl i ' ;h  a n d  v e n d  tlw, d o c u m e n t  in w h o l e o [  In pa r t ,  w i t h ~ h a n g e ' , a n d  a d d i t i o n s  
it a n ; ,  no ted  s e p a r a t e l y  p r o | i d e a  tha t  d u e  n o t r e  of  N F P A ' s  topvrig. t l t  is ~ o n t a l n e d  m e a c h  ~op., Such  
l i t en se  shal l  by g r a n t e d  onl~ u p o n  a g r e e m e n t  to p a v  N F P A  a r ova l t ;  I 'hi ' .  r~walt~ is J e q u l r c d  to p r o v i d e  
|tin(IN |or tht- re~,earcb alld deve lopna e n t  ne,:'e'.;sarv to t o n t i n t l e  the  work  el c N F P A  al/d its vohll/t~'t-rs in | o n  
t i n u a l l v  u p d a t i n ~  a n d  r ev i s ing  N F P A  . t a n d a r d s ,  l. i m t e r  ~e r t a in  e l r ~ u t n s t a n e e s  puhl i t  a u t h o r i t i e s  wi th  
l a w m a k i n g  or  r t l h ' t n a k l n g  powers, tna% a})l)l'~ ((It a n d  rnav  rece ive  a spet la] lovah~, w h e n  the  f m b h t  Itltert-M 
will be  . .erred th, 'reb'~ 

3. Scope  of  L i c e n s e  ( ; , r an t  - -  l ' hv  terpa ~, al'~d eondi t l~m' ,  set t o t t h  a b o v e  do not  e x t e n d  lo t}le i m h ' x  t -  
th is  dot  u m e m  

I F o r  [urthc~ e x p l a n a t i o n ,  ',ee t he  Pol icy  C o m e r n m g  the  A d o p t m n  P r m t i n ~  a n d  P u b h t a ~ o n  el N F [ ' A  
llfwiiln, '-nts whil  b is a , . ,dlabh" u p o n  ~etlucst f r o m  the  N F P A  I 

S t a t e m e n t  o n  N F P A  P r o c e d u r e s  

l 'h is  m a t e r i a l  has  been  d e v e l o p e d  u n d e r  the  l m b l i s b e d  p r o c e d u r e s  of  t he  N a t i o n a l  Fire P r o t e c t i o n  
Assoc i a t i on  w h i c h  a re  d e s i g n e d  to a s su re  the  a p p o i n t m e n t  of  t e c h n i e a l l v  t e m p e ' t e n t  C o m m i t t e e s  b a y i n g  
b a l a n c e d  represen ta t ion ,  W h i l e  these  p r o c e d u r e s  a s su re  the  h ighes t  d e g r e e  of  ca re ,  n e i t h e r  the  N a t i o n a l  Fi re  
P r o t e c t i o n  Assoc i a t i on .  its m e m b e r s ,  no r  those  p a r t i e i p a t i n g  in its aet i , . l t ies  accepts,  an,.. l iab i l i ty  r e s u l t i n g  
t r o m  e o m p l i a m v  o~ n o m < m 3 p l i a n e e  wi th  the  p r o ; i s i o n s  g iven  he re to ,  for  any  r e s t r i c t i ons  i m p o s e d  on 
m a t e r i a l s  o r  processes ,  or for  the  comple teness ,  el ~ the  text ,  

N F P A  has  no p o w e r  or  a u t h o r i t y  to pellet" o r  e n f o r c e  t o m p l i a n e e  wi th  | b e  c , 'mtents  i~t tiffs do~ u m e m  
a n d  a n y  ce r t i | i t  a t ion  of p roduc  Is s t a t i n g  c o m p l i a n c e  wi th  r e q u i r e m e n t s  o f  t ins  d o c u m e n t  is m a d e  at the  peri l  
o f  the  c e r t i | i e r .  

'~c  FM X~ 



FREE! Send today for the NFPA Catalog. 
The National Fire Protection Association publishes a 100 
page catalog of all its Firesafety Products and Services. 

If you ever need firesafety codes and standards, Fire Serv- 
ice training programs and firesafety education materials 
this catalog is a necessity. 

To receive your free copy of the NFPA Catalog, just mail in 
this postage paid card today! Or call toll-free 1-800-344- 
3555 and ask one of our Customer Service Reps to send 
you one. (M6) 

(Please Print) 

Name Title 

Business 

Address Phone 

City State Z i p _ _  

I - q  
[~1 I am also 
interested 
in NFPA 
membership. 

N E E D  Q U I C K  A N S W E R S  TO A W I D E  R A N G E  O F  F I R E S A F E T Y  Q U E S T I O N S ?  

Fire 
protection 
Handbook 
~ _ _ _ - - - - -  

Save your time - -  put the leading one-volume firesafety 
"Library" on your bookshelf! - -  the new 16th edition of NFPA's 

FIRE PROTECTION HANDBOOK 
You need to preplan a response to a hazardous 
waste emergency quench an oll fire in a hurry 

OK the design of a state of the-art sprinkler 
system fireproof a robotics installation 
inspect an aerosol charging outfit 

WHERE CAN YOU TURN FOR QUICK 
ANSWERS AND DIRECTION? THE 
RIGHT ANSWERS? RIGHT AWAY? 

Do what thousands of fire safety professionals do 
keep a copy of the world's leading one volume 

firesafety "hbrary" Close at hand No other fire 
reference comes close to matching the colossal 
coverage of NFPA's FIRE PROTECTION 
HANDBOOK Or to matohrng ils ease of use either 
And  the new f6th ed lhon Is bet ter  e q u i p p e d  than 
ever to meet your hre pro tec t ion and  p revenhon 
needs - -  with over 600  pages  of al/~'~ew or u p d a t e d  
in format lonl  (M3-FPH 1686) $75.00 M e m b e r s  $67.50 

NEW 16TH EDITION LET US SEND YOU A COPY FOR 30 DAYS FREE EXAMINATION 

Simply complete and mall this Name NFPA Member t D # 
card today for free trial copy of 
FIRE PROTECTION HAND Organization 
BOOK Then either keep it and 
pay our bill for $75 go p~us Address 
$2 85 for handhng, or return it 
within 30 days and owe c,lv Stale _ _  
nothing 

Phone 

FOR FASTER SERVICE CALL TOLL-FREE 1 " 8 0 0 " 3 4 4 " 3 5 5 5  

Zip - -  

N F P A "  



III 
BUSINESS REPLY CARD 
FIRSTCLASS PERMIT NO 3376  QUINC'~ MA 

POSTAGE WILL BE PAID BY ADDRESSEE 

National Fire Protection Association 
B a t t e r y m a r c h  Park  

Qu incy ,  M A  0 2 2 6 9 - 9 9 0 4  

NO POSTAGE 
NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 

I I I  . . . . .  1 , 1 , , I , 1 , 1 1 , , I , 1 , , I , 1 , , I , 1 , , I , 1 , , 1 1  . . . .  I , ,11 

II 
BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO 3 3 7 6  QUINC~ MA 

POSTAGE WILL BE PAID BY ADDRESSEE 

National Fire Protection Association 
B a t t e r y m a r c h  Park  

Qu incy ,  M A  0 2 2 6 9 - 9 9 0 4  

NO POSTAGE 
NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 

I I I  . . . . .  1 , 1 , , I , 1 , 1 1 , , I , 1 , , I , 1 , , I , 1 , , I , 1 , , 1 1  . . . .  I , ,11 



35-1 

© 1987 NFPA, All Rights Reserved 

N F P A  35 

Standard for the 

Manufacture of Organic Coatings 

1987 Edition 

This edi t ion of NFPA 35, Standard for the Manufacture of Organic Coatings, was 
p repa red  by the Technical  Commit tee  on Manufac tu re  of Organic  Coatings,  released 
by the Corre la t ing  Commit tee  on F l a m m a b l e  Liquids,  and acted on by the Nat ional  
Fire Protect ion Association, Inc. at its Fall Meeting held November  17-20, 1986, in 
Denver, Colorado.  It was issued by the S tandards  Council  on December  10, 1986, with 
an effective da te  of December  30, 1986, and supersedes all previous editions. 

The  1987 edit ion of this s t andard  has been approved by the Amer ican  Nat ional  
S tandards  Insti tute.  

Changes other  than edi torial  are indica ted  by a vertical rule in the marg in  of the 
pages on which they appear .  These lines are included as an aid to the user in identify- 
ing changes from the previous edit ion.  

O r i g i n  and Development of N F P A  35 

The  Standard on Lacquer Manufacturing Plants, the predecessor text covering this 
subject,  was original ly developed by the NFPA Manufac tu r ing  Hazards  Council .  
Following the d iscont inuance of this Council  by the Association, jur isdict ion over this 
s t anda rd  was given to the NFPA Commit tee  on F l ammab le  Liquids.  

The  Commit tee  decided to great ly expand  the scope of the publ ica t ion  to include 
the manufac tu re  of all f l ammable  organic coatings.  In 1963 this great ly expanded  text 
was officially adopted  as a r ecommended  pract ice .  In 1964 the text was revised, but 
the same format  was main ta ined .  In 1970 the format  of this publ ica t ion  was changed 
from a r ecommended  pract ice  to a s tandard  and further  revised in 1971, 1976, and 
1981 (the la t ter  edit ion da ted  1982). 

The  Commit tee  began working on this 1987 edit ion in mid-1985. Major  changes 
were made  to the requirements  to the informat ion on nitrocellulose.  
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Committee on Flammable Liquids 

Correlating Committee 

Paul C. Lamb, Chairman 

Englewood. NJ 

Martin  F. Henry,  Secretary 
National Fire Protection Association 

(Nonvoting) 

W. H. Axtman,  American Boiler Mfrs. Assn. 
Rep. Liquid Fuel Burning Equipment Comm. 

G. E. Cain, G. E. Cain & Co. 
J. A. Cedervall ,  Underwriters Laboratories Inc 
Donald M. Johnson,  San Bruno. CA 

Rep. Western Oil & Gas Assn. 

F. Owen Kubias, SCM/Glidden 

Steven Landon,  Roanoke, TX 

Rep. Textile Care Allied Trades Assn. 

Wi l l i am R. Rucinski ,  Fire Marshal Div., Lans- 
ing. MI 

Technical  Committee on 

Manufacture of Organic Coatings 

G. E. Cain, Chairman 

G. E. Cain & Co. 

Mart in  F. Henry,  Secretary 
National Fire Protection Association 

(Nonvoting) 

A n d r e w  W .  Beilfuss Jr . ,  M & M Protection Con- 
sultants 

Floyd T. Edwards, Industrial Risk Insurers 
Nelson  W. Lamb, Hercules Inc. 

Rep. Chemical Manufacturers Assn. 

j .  Benjamin Roy Jr . ,  Office of the State Fire 
Marshal~ Delaware 

Rep. Fire Marshals Assn. of N. America 

D a m o n  W. Snow, Monsanto Co. 

Rep. American Petroleum Inst. 

Alternate  

John Jaresko, Industrial Risk Insurers 
(Alternate to F. T. Edwards) 

Tht~ h~t represents the membershtp at the time the Committee was balloted on the text of thz~ edition. 
Smce that time, changes in the membership may have occurred 

NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the 
Association or any document developed by the Committee on which the member serves. 

1987 Edition 
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N F P A  35 

Standard  for  the 

Manufacture of Organic Coatings 

1987 Edi t ion 

NOTICE:  An asterisk (*) following the number  or letter 
des igna t ing  a pa rag raph  indicates  explanatory  mater ia l  on that  
pa r ag raph  in Appendix  A. 

Informat ion  on referenced publ ica t ions  can be found in 
Chapte r  10 and Appendix  C. 

Chapter 1 Introduction 

1-1 Scope and  Appl ica t ion .  

1-1.1 This s tandard shall: 
1-1.1.1 Apply to facilities and processes used for the 
manufac ture  of protective and decorative finishes or 
coatings for industrial, automotive, marine,  transporta- 
tion, institutional, household, and other purposes. 

1-1.1.2 Apply only to those organic coatings manufac-  
turing facilities involving f lammable and combustible liq- 
uids. 

1-1.1.3 Prescribe reasonable measures for safety to life 
and property from fire and explosion in the operation of 
manufac tur ing  organic coatings. 

1o1.1.4 Provide a means by which plant management  
and supervisory personnel may evaluate the hazards of 
operations under their jurisdiction. 

1-1.1..5 Provide a guide for design engineers, architects, 
and others in planning new installations. 

1-2 Where unique processes or unusual hazards to life 
and property are involved, the authority having jurisdic- 
tion may require safeguards in addition to those required 
by this s tandard or may modify the requirements pro- 
vided equivalent safety is maintained.  

1-3 Existing plants, equipment,  buildings, structures, 
and installations for the storage, handling or use of flam- 
mable and combustible liquids that are not in strict com- 
pliance with the terms of this standard may be continued 
in use provided they do not constitute a recognized 
hazard to life or adjoining property. 

1-4 The  volatility of liquids is increased by heating. 
When Class II or Class III  liquids are heated above their 
flash points, ventilation and electrical classification may 
be necessary in the immediate area. However, the vapors 
from such heated liquids cool rapidly in the air, limiting 
the concern to that space in which the temperature of the 
vapors remains above the flash point of the liquid. 

1-.5 This standard shall not apply to: 

1-5.1 Operations involving the use or application of 
coatings materials. NFPA 33, Standard for Spray Ap- 
plication, and NFPA 34, Standard for Dipping and 
Coating Processes Using Flammable or Combustible Liq- 
uids, provide information on this subject. 

1-5.2 Storage of organic coatings in locations other 
than the manufac tur ing  facility. NFPA 30, Flammable 
and Combustible Liquids Code, provides information on 
this subject. 

1-6 Defini t ions.  

Approved. Acceptable to the "authori ty having 
jurisdiction." 

NOTE:  The  Nat ional  Fire Protect ion Association does not ap- 
prove, inspect or certify any installat ions,  procedures,  equip- 
ment ,  or mater ia ls  nor does it approve or evaluate  test ing labora- 
tories. In de t e rmin ing  the acceptabi l i ty  of instal lat ions or pro- 
cedures, equ ipment  or mater ia ls ,  the author i ty  having jurisdic- 
tion may base acceptance  on compl iance  with NFPA or other  
appropr ia te  s tandards.  In the absence of such s tandards,  said 
author i ty  may require  evidence of proper  instal lat ion,  procedure  
or use. The  author i ty  having jur isdict ion may also refer to the 
listings or label ing practices of an organizat ion concerned with 
product  evaluat ions  which is in a posit ion to de termine  com- 
pl iance with appropr ia te  s tandards  for the current  product ion of 
listed items. 

Autho r i t y  H a v i n g  Jur i sd ic t ion .  The "authori ty 
having jurisdiction" is the organization, office or in- 
dividual responsible for "approving" equipment,  an in- 
stallation or a procedure.  

NOTE:  The  phrase "author i ty  having  jur isdict ion" is used in 
NFPA documents  in a broad m a n n e r  since jur isdict ions and "ap- 
proval" agencies vary as do their  responsibilities.  Where  public  
safety is pr imary,  the "au thor i ty  having  jur isdict ion" may be a 
federal ,  state, local or other regional  depa r tmen t  or individual  
such as a fire chief, fire marshal ,  chief  of a fire prevention 
bureau ,  labor  depar tment ,  heal th  depar tment ,  bu i ld ing  official, 
electrical  inspector,  or others having  s ta tutory authori ty.  For in- 
surance purposes, an insurance inspection depar tment ,  ra t ing 
bureau ,  or other  insurance company representat ive may be the 
"au thor i ty  having jur isdic t ion."  In many  c i rcumstances  the 
property owner or his designated agent  assumes the role of the 
"au thor i ty  having jur isdict ion";  at government  installat ions,  the 
c o m m a n d i n g  officer or depa r tmen ta l  official may be the "au- 
thori ty having jur isdic t ion."  

Closed Container.  A container as herein defined, so 
sealed by means of a lid or other device that neither liq- 
uid nor vapor will escape from it at ordinary tempera- 
tures. 

Container.  Any can, barrel, or drum. 

Combust ible  L iquid .  A liquid having a flash point 
at or above 100°F (37.8°C). 

Combustible Liquids shall be subdivided as follows: 

Class II liquids shall include those having flash points 
at or above 100°F (37.8°C) and below 140°F (60°C). 

Class I I IA liquids shall include those having flash 
points at or above 140°F (60°C) and below 200°F 
(93.4°C). 

Class I I IB Liquids shall include those having flash 
points at or above 200°F (93.4°C). 

NOTE:  This  classification does not apply to: (a) l iquids 
without  flash points that may be f l ammable  under  some condi- 
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tions, such as certain halogenated hydrocarbons and mixtures 
containing petroleum fractions and halogenated hydrocarbons, 
and (b) mists, sprays, or foams. 

The volatility of  liquids is increased when they are 
heated. When heated to temperatures equal to or higher 
than their flash points, Class II and Class III liquids shall 
be subject to the applicable requirements for Class I or 
Class II liquids. 

Fire Point .  The  lowest temperature of a liquid in an 
open container at which vapors are evolved fast enough to 
support continuous combustion. This shall be deter- 
mined by ASTM D 92, Cleveland Open Cup Test 
Method. 

Flammable  Liquid .  Any liquid having a flash point 
below 100°F (37.8°C) and having a vapor pressure not 
exceeding 40 lb per sq in. (absolute) (2068.6 mm) at 
100°F (37.8°C) and shall be known as a Class I liquid. 

Class I liquids shall be divided as follows: 

Class IA shall include those having flash points below 
73°F (22.8°C) and having a boiling point below 100°F 
(37.8°C). 

Class IB shall include those having flash points below 
73°F (22.8°C) and having a boiling point at or above 
100°F (37.8°C). 

Class IC shall include those having flash points at or 
above 73°F (22.8°C) and below 100°F (37.8°C). 

Flash Point .  The  min imum temperature at which a 
f lammable or combustible liquid will give off sufficient 
f lammable vapors to form an ignitible mixture with air 
near the surface of the liquid or within the vessel used as 
determined by the appropriate test procedure and ap- 
paratus as specified below: 

The flash point of liquids having a viscosity less than 45 
SUS (Saybolt Universal Seconds) at 100°F (37.8°C) lap- 
proximately 8 centipoise at 77°F (25°C)] and a flash 
point below 200°F (93.4°C) shall be determined in accor- 
dance with the Standard Method of Test for Flash Point 
by the Tag Closed Tester, ASTM D 56. 

The flash point of liquids having a viscosity of 45 SUS 
(Saybolt Universal Seconds) or more at 100°F (37.8°C) 
[approximately 8 centipoise at 77°F (25°C)] or a flash 
point of 200°F (93.4°C) or higher shall be determined in 
accordance with the Standard Method of Test for Flash 
Point by the Pensky-Martens Closed Tester, ASTM D 93. 

As an alternate, the Standard Method of Test for Flash 
Point of Liquids by Setaflash Closed Tester, ASTM 
D 3278 may be used for paints, enamels, lacquers, var- 
nishes, and related products and their components  
having flash points between 32°F (0°C) and 230°F 
(110°C), and having a viscosity lower than 150 stokes at 
77°F (25 °C). 

Hot  Work .  Work involving open flames; cutting and 
welding using open flames or electric arcs, grinding, buf- 
fing, or open unguarded sources of ignition. 

Inert Gas. Any gas that is noncombustible,  nonreac- 
tive, incapable of supporting combustion, noncontam- 
inating for the use intended, and oxygen deficient to the 
extent required. 

Ine r t ing .  The use of an inert gas to render the at- 
mosphere of an enclosure or within equipment  substan- 
tially oxygen free or to reduce the oxygen content to a 
point at which combustion cannot take place. See NFPA 
69, Standard on Explosion Prevention Systems. 

Liqu id .  For the purpose of this standard,  any 
material that has a fluidity greater than that of 300 
penetration asphalt when tested in accordance with 
ASTM D 5, Test for Penetration for Bituminous Mater- 
ials (approximately equal to a viscosity of less than 60,000 
poise when tested in accordance with ASTM D 2196, 
Standard Method of Test for Rheological Properties of 
Non-Newtonian Materials). When not otherwise iden- 
tified, the term liquid shall include both f lammable and 
combustible liquids. 

Listed. Equipment  or materials included in a list 
published by an organization acceptable to the "authority 
having jurisdiction" and concerned with product  evalua- 
tion, that maintains periodic inspection of production of 
listed equipment  or materials and whose listing states 
either that the equipment  or material meets appropriate  
standards or has been tested and found suitable for use in 
a specified manner.  

NOTE: The means for identifying listed equipment may vary 
for each organization concerned with product evaluation, some 
of which do not recognize equipment as listed unless it is also 
labeled. The "authority having jurisdiction" should utilize the 
system employed by the listing organization to identify a listed 
product. 

Mix T a n k .  A portable or fixed agitated vessel in 
which intermediate or finished products are manufac-  
tured, adjusted, and held, pending disposition. 

Monomers .  Unsaturated organic compounds,  con- 
taining a reactive group, which polymerize by themselves 
or with other monomers  to produce polymers. These 
monomers  may be liquids (styrene, ethyl acrylate), gases 
(butadiene, vinyl chloride), or solids (acrylamide), and 
exhibit the same flammability characteristics that would 
be expected of any organic compound with their physical 
constants. These monomers  represent an additional 
hazard because of the exothermic heat that  would be 
evolved if uncontrolled polymerization occurred. 

Nitrocellulose.  A nitrated cellulose (cotton linters or 
wood pulp) with a nitrogen content ranging from 10.5 
percent to 12.6 percent. 

(a) Solvent-Wet Nitrocellulose.  A fibrous, gran- 
ular, cubed, or flakelike nitrocellulose wetted with not 
less than 25 percent by weight alcohol, toluene, or other 
organic liquid having a flash point not lower than 25°F 
(-40°C). 

(b) Water-Wet Nitrocellulose.  A fibrous, granular,  
cubed, or flakelike nitrocellulose wetted with not less 
than 25 percent by weight water. 

(c) Plasticized Nitrocellulose.  A colloided, chip, or 
similar-particle-type nitrocellulose plasticized with not 
less than 18 percent by weight plasticizing substance such 
as dibutyl phthalate and dioctyl phthalate.  

(d) Dry Nitrocellulose.  Nitrocellulose containing 
less than the min imum wetting agents described above. 
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Organic Coat ings .  Liquid  mixtures  of binders  such 
as alkyd, nitrocellulose,  acrylic, or oil, and  f l ammable  
and combust ib le  solvents such as hydrocarbon ,  ester, 
ketone,  or alcohol, which when spread in a thin film con- 
vert to a durab le  protective and decorat ive finish. These 
mixtures  may conta in  pigments.  

Organic Peroxides. Those organic  compounds  that  
are ident if ied by their  active oxygen (-O-O-)  being com- 
b ined  with the organic  radical .  This  g roup  of  reactive 
chemicals  are derivatives of hydrogen peroxides in which 
one or both hydrogen atoms are rep laced  by a hydrocar-  
bon or heterocyclic or acid radical .  Some peroxides are 
heat  and shock sensitive and are known as "potent ia l ly  ex- 
plosive chemicals ."  Examples  of such peroxides are ben- 
zoyl peroxide and methyl ethyl ketone peroxide.  

Portable Shipping T a n k .  Any tank having a l iquid 
capaci ty  in excess of 60 U.S. Gallons (227.1 L) and not 
exceeding 660 U.S. Gallons (2498.1 L), that  is readi ly 
movable  from place to place ei ther  with or without 
special hand l ing  equ ipment  and that  is not pe rmanen t ly  
a t t ached  to its t ranspor t ing  vehicle. 

Safety Can.  A listed conta iner ,  of not more than 
5 gal (18.9 L) capaci ty ,  having a spring-closing lid and 
spout cover and so designed that  it will safely relieve in- 
ternal  pressure when exposed to external  heat.  

Unstable (Reactive) L i q u i d .  A l iquid that  in the 
pure  state or as commerc ia l ly  p roduced  or t ranspor ted  
will vigorously polymerize,  decompose,  or condense,  or 
that  will become self-reactive under  condit ions of shock, 
pressure, or t empera ture .  

Vapor Pressure .  The  pressure, measured  in pounds  
per square inch absolute,  exer ted by a volatile l iquid as 
de te rmined  by the Standard Method of Test for Vapor 
Pressure of Petroleum Products (Reid Method), ASTM 
D 323. 

2-2 General Layout and Design. 
2-2.1 Congestion shall be avoided in p lanning  an 
organic  coatings manufac tu r ing  opera t ion .  

2-2.2 Research laborator ies ,  general  offices, and 
storage areas, when located in the same bui ld ing  housing 
manufac tu r ing  operat ions ,  shall be cut off from the man-  
ufac tur ing  operat ions  by a wall having a fire resistance 
ra t ing of at least 2 hours, and  openings shall be equ ipped  
with approved  fire doors. 

2-2.3 Areas where unstable  l iquids are hand led  or pro- 
cessed shall be cut off from the r ema inde r  of the p lant  by 
a wall having a fire resistance ra t ing of at least 2 hours 
and openings equ ipped  with approved  fire doors. 

2-2.4 The  locat ion of each processing vessel shall be 
based upon its f l ammab le  or combust ib le  l iquid capaci ty .  
Processing vessels shall be located,  with respect to 
distances to lines of ad jo in ing  proper ty  which may  be 
bui l t  upon,  in accordance  with Tab le  2-2.4(a) and  T a b l e  
2-2.4(b) except  when the processing p lant  is designed in 
accordance  with 2-2.5. 

T a b l e  2-2.4(a) 

Processing Vessels 
With emergency relief Stable Unstable 
Venting to permit pressure Liquids Liquids 

Not in excess of 2.5 psig Table 2-2.4(b) 2~  times Table 2' 

Over 2.5 psig 1 ~ times Table 2-2,4(b) 4times Table 2 ~ 

XDouble distances where protect ion f rom exposure is not provided.  
Protection for exposures shall m e a n  fire protection for structures on 
proper ty  adjacent  to tanks. W h e n  acceptable  to the authority  having  
jurisdiction, such structures located (1) within the jurisdiction of any 
public fire d e p a r t m e n t  or (2) within or  adjacent  to plants having  private 
fire br igades shall be considered as having adequa te  protect ion for ex- 
posures. 

T a b l e  2-2.4(b)  

Mimmum Dtstance in Minimum Distance m 
Ft from Property Line Ft from Nearest Side 

Which May Be Built Upon, of any Public Way 
Capacity Vessel Including the Opposite or from Nearest 

Gal Side of a Public Way Important Building 

275 or less 5 5 
276 to 750 l0 5 
751 to 12,000 15 5 

12,001 to 30,000 20 5 
30,001 to 50,000 30 1O 

F o r S I  Units: 1 gal = 3.785 L; 1 ft = 0 . 3 0 4 8 m  

Chapter 2 Location of Plants and B u i l d i n g s  

2-1 Location. 
2-1.1 An organic  coatings manufac tu r ing  opera t ion  
shall not be conduc ted  in the same bui ld ing  with other  
occupancies .  Opera t ions  incidental  to or in connect ion 
with organic  coatings manufac tu r ing  shall not be classed 
as "other  occupancies ."  

2-1.2 An organic coatings manufac tu r ing  opera t ion  
shall be located so that  it is accessible from at least two 
sides for the purpose of fire control .  

2-1.3 Where  topographica l  condit ions are such that  
f l ammable  and combust ib le  l iquids may flow from the 
organic  coatings manufac tu r ing  opera t ion  so as to con- 
sti tute a fire hazard  to other  facilities, d ra inage  shall be 
provided as covered in Section 3-2. 

2-2.5 The  distances requi red  in 2-2.4 may  be waived 
when the vessels are housed within a bu i ld ing  and the ex- 
terior wall facing the line of ad jo in ing  proper ty  which 
may  be buil t  upon  is a b lank wall having a fire resistance 
ra t ing  of not less than  2 hours. 
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When  Class IA or unstable  l iquids are handled,  the 
b lank wall shall have explosion resistance in accordance  
with good engineer ing pract ice.  The  ba lance  of the 
bu i ld ing  shall be designed in accordance  with Section 
3-5. 

Chapter 3 Building Construction 

3-1 General Construction. 
3-1.1" Buildings shall be of fire-resistive or noncom- 
bust ible construct ion without  basements.  The  first floor 
shall be at or above the grade  to permi t  water  d ra inage  
and vapor  diffusion. 

3-1.2" F l a m m a b l e  raw mater ia ls  and  finished stock 
storage shall be de tached  or cut off from manufac tu r ing  
bui ldings by a wall having a fire resistance ra t ing  of at 
least 2 hours, and  openings shall be equ ipped  with ap- 
proved fire doors. 

3-1.3 In ternal  par t i t ions,  where used, shall not interfere 
with vent i la t ion and  exit facilities and  shall be of non- 
combust ib le  construct ion.  

3-1.4 In mult is tory buildings,  stairways and elevators 
shall be enclosed by walls having a fire resistance ra t ing of 
at least 2 hours and be equ ipped  with approved  fire 
doors. 

3-1.5 Each manufac tu r ing  room shall have at least two 
exits, well separa ted  and leading to the outside or other  
safe area.  Access to all exits shall be kept clear,  and  doors 
shall open in the direct ion of exit. Door fastenings shall 
be equ ipped  with panic  hardware .  Supervisory manage-  
ment  offices and change and  locker rooms located in the 
manufac tu r ing  buildings shall be provided with adequa te  
exits. See N F P A  101 ®, Life Safety Code ®. 

3-2 Drainage. 
3-2.1 Dra inage  facilities shall be provided to direct  
f l ammab le  and combust ib le  l iquid leakage and fire pro- 
tection water  to a safe locat ion away from the bui lding,  
any other  items of impor t an t  value, or ad jo in ing  prop-  
erty. This  may  require  p i tched floors with drains,  curbs,  
scuppers,  impound ing  basins, or special d ra inage  
systems. Traps  and special di tch construct ion may  be 
needed to control  the spread  of fire where d ra inage  is by 
an open p lan t  d i tch  serving other  p lant  areas and possibly 
offering some fire exposure.  NFPA 15, Standard for 
Water Spray Fixed Systems, provides informat ion  on this 
protect ion.  

3-2.2 Emergency dra inage  systems may  contain  flam- 
mab le  and combust ib le  liquids. If connected to publ ic  
sewers or d ischarged into publ ic  waterways, they shall be 
equ ipped  with traps or separa to r  pits designed to pass 
water  and retain  the f l ammab le  and combust ib le  l iquid.  

3-3 Building Heating. Building heat ing in areas han- 
dl ing Class I l iquids, if required ,  shall be provided by in- 
direct  means  such as water,  steam, or warm air. Ignit ion 

sources such as open flames or electr ical  heat ing 
elements,  except units approved  for Class I, Group  D 
locations, shall not be used within the hazardous  area.  

3-4 Ventilation. 
3-4.1 Open Containers and Equipment. 
3-4.1.1 Enclosed bui ldings in which Class I l iquids are 
processed or hand led  in open containers  and  equ ipment  
shall be cont inuously vent i la ted at a rate  not less than 
1 ft 3 per  minute  per sq ft (305 liters per  minute  per m 2) of 
solid floor area dur ing  opera t ion  of any equipment .  This  
shall be accompl ished by exhaust  fans taking suction at 
floor level and discharging to a safe locat ion outside the 
bu i ld ing  or by na tura l  venti lat ion.  Where  there is a 
potent ia l  for vapor emission due to evapora t ion  of Class I 
l iquids, sufficient venti lat ion shall be provided dur ing  a 
shutdown per iod to ma in ta in  a safe a tmosphere .  

3-4.1.2 Addi t iona l  local venti lat ion may be needed for 
control  of heal th  hazards.  Such venti lat ion,  if provided,  
may be utilized for up to 75 percent  of the venti lat ion 
r ecommended  in 3-4.1.1. Vent i la t ion shall be a r ranged  
to include all pits or other  low points where f l ammable  
vapors may collect, NFPA 91, Standard for Blower and 
Exhaust Systems, provides informat ion  on this subject.  

3-4.2 Closed Containers and Equipment. 
3-4.2.1 Enclosed bui ldings in which Class I l iquids are 
processed or hand led  in closed containers  and  equ ipment  
shall be equ ipped  with a point-of-use and point-of- 
emission local exhaust  venti lat ion system designed to pre- 
vent accumula t ion  of f l ammable  vapors dur ing  the 
opera t ion  of the equ ipment .  This shall be accompl ished 
by exhaust  fans taking suction at all potent ia l  points of  
f l ammable  vapor  release from the equipment .  Dur ing a 
shutdown period,  when equ ipment  is open and there is a 
potent ia l  for vapor  emission, sufficient venti lat ion shall 
be provided to ma in ta in  a safe a tmosphere .  

3-4.2.2 Addi t iona l  floor-level venti lat ion is requi red  in 
s tagnant  areas, such as corners and  sumps,  pits and  other  
low points where f l ammable  vapors may collect. 

3-5 Explosion Venting. 
3-5.1 Structures in which Class I l iquids, unstable  liq- 
uids, or finely divided f l ammab le  solids are processed 
shall be provided with explosion vent ing by one or more  
of the following methods:  

(a) Open  air construct ion.  

(b) Lightweight  noncombus t ib le  walls and roof. 

(c) Lightweight  noncombust ib le  wall panels and  roof 
hatches.  

(d) Windows of the explosion relief type. 

3-5.2 Enclosures shall be vented according  to the na ture  
of the mater ia ls  processed and the type structure.  Small  
enclosures where the whole area may conta in  an explosive 
mixture  need to be vented more  generously than  larger  
areas where only a por t ion may  conta in  an explosiv, e mix- 
ture. 

3-5.3 In the selection of sui table  venting, the following 
factors shall be considered:  
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(a) Strength of s t ructure  or enclosure. 

(b) The  m a x i m u m  explosion pressure. 

(c) The  position of the vents with respect to the origin 
of potent ia l  explosions. 

(d) The  burst ing s t rength of the vent closure, or the 
m i n i m u m  pressure required to open the vent closure if 
movable  as a whole. NFPA 68, Guide for  Explosion Vent- 
ing, provides informat ion  on this subject.  

3-6 Electrical Equipment. 
3-6.1 All electr ical  wiring and equ ipmen t  shall be in- 
stalled and ma in t a ined  in accordance  with nat ional ly  rec- 
ognized good pract ice.  NFPA 70, National Electrical 
Code ® , provides informat ion  regard ing  such installa- 
tions. 

3-6.2 Where  Class I l iquids are exposed to the air, the 
design of equ ipmen t  and venti lat ion of bui ldings shall be 
such as to l imit  the Class I, Division 1 locat ion to pits, to 
the inter ior  of equ ipment ,  and to the " immedia te  
vicinity" of pumps or equ ipment  locations such as dispen- 
sing stations, sand mills, open centrifuges,  plate  and  
f rame filters, opened vacuum filters, change  cans, and 
the surfaces of open equ ipment .  Immed ia t e  vicinity 
means a zone extending  from the vapor  l ibera t ion point  5 
ft (1.5 m) horizontal ly in all direct ions and vertically from 
the floor to a level 3 ft (1 m) above the highest point  of 
vapor  l iberat ion.  Beyond the immedia t e  area,  it shall be 
Class I, Division 2, within the confines of the manufac-  
tur ing room. (See Table 5-7.3 of NFPA 30, Flammable 
and Combustible Liquids Code, and NFPA 497A, 
R ecorn mended Practice for  Classification of  Class I Haz- 
ardous (Classified) Locations for  Electrical Installations 
in Chemical Process A teas.) 

3-6.3 If only Class II or Class III  l iquids are processed 
and their  t empera tures  are not raised above their  flash 
point ,  genera l -purpose  electr ical  equ ipment  is satisfac- 
tory. 

3-6.4 Where  the provisions of 3-6.2 would require  the 
instal la t ion of explos ionproof  switch gear,  general-  
purpose electrical  equipment ,  inc luding  switch gear,  may 
be used if located in a nonclassified area or instal led in a 
room or enclosure that  is ma in t a ined  under  positive 
pressure with respect to the classified area.  All conduits  
runn ing  from classified to nonclassified areas shall be 
sealed. Air for pressurization shall be taken from a loca- 
tion where en t ra inment  of f l ammab le  vapor  is im- 
probable .  Refer to NFPA 496, Standard on Purged 
Enclosures for Electrical Equipment. 

Chapter 4 Process Equipment and Operations 

4-1 Transfer of Flammable and Combustible Liquids. 
4-1.1 As far as pract ical ,  processes involving the use of 
f l ammab le  and combust ib le  l iquids shall be carr ied  out 
in closed systems of equ ipment ,  containers,  and piping.  

4-1.2 The  transfer  of large quanti t ies  of f l ammable  and 
combust ib le  l iquids shall be through piping,  preferably  
by means of pumps.  Where  gravity flow is utilized, fail- 
safe r emote -ac tua ted  valves shall be provided with emer- 
gency shutoffs at points of use and at l iquid storage tanks. 

4-1.3 The  use of compressed air as a t ransferr ing or 
d isplacement  med ium shall be prohib i ted .  

4-1.4 Pumps shall be selected that  are designed for the 
f l ammable  and combust ib le  l iquid used, the working 
pressures, and the s t ructural  stresses to which they may be 
subjected.  

4-1.5 Where  f l ammab le  or combust ib le  l iquids are 
p u m p e d  from storage to points of use, an emergency 
switch shall be provided in the processing areas at the 
normal  exit door or at o ther  safe locations outside the fire 
area and at the pumps  to shut down all pumps in cases of 
fire. The  intent  is to stop the flow of f l ammable  or com- 
bust ible liquids. 

4-1.6 The  dispensing of small  quant i t ies  of Class I liq- 
uids from drums shall be by means  of an approved d rum 
p u m p  or by gravity from drums on racks using an ap- 
proved self-closing faucet  and  bung  vent. 

4-1.7 Open  conta iners  shall be covered when being 
t ranspor ted  from one place to another .  

4-2 Piping, Valves, and Fittings. 
4-2.1 All piping,  valves, and fittings in f l ammable  or 
combust ib le  l iquid service shall be designed for the work- 
ing pressures and s t ructural  stresses to which they may be 
subjected.  They shall be of steel or o ther  mater ia l  ap- 
proved for the service in tended.  Cast- iron valves, fittings, 
and pipe shall not be used. 

4-2.2 Valves shall be of  an ind ica t ing  type to show 
whether  open or closed: for example  a rising stem, plug, 
or ball valve. Such valves shall be moun te d  in a manner  
that  v ibra t ion  will not cause them to open.  

4-2.3 Te rmina l  valves on remote  p u m p i n g  systems shall 
be of the spr ing- loaded,  self-closing type. They may be 
manua l  or held open with a fusible link. The  p u m p  shall 
be control led by the valve or meter  opera t ion .  

4-2.4 Piping systems shall be substant ia l ly  suppor ted  
and pro tec ted  against  physical damage .  

4-2.5 The  use of tunnels or stair or elevator towers for 
f l ammab le  and combust ib le  l iquid p ip ing  shall be 
avoided.  If trenches are unavoidable ,  they shall be 
covered with g ra t ing  trench covers. Trenches  shall be 
filled with sand or bu lkheaded  at f requent  intervals. See 
Figure A-4-6.2(b) of NFPA 15, Water Spray Fixed 
Systems for  Fire Protection, for use of g ra t ing  trench 
c o v e r s ,  

4-2.6 A method  of relieving t r apped  liquids, such as 
relief valves or dra inage ,  shall be provided on piping 
systems. Approved  flexible connectors  may be used where 
vibrat ion exists or where f requent  movement  is necessary. 
Approved  hose may be used at dispensing stations. 
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4-2.7 Solvent piping enter ing equipment  such as mixers 
and kettles shall be bonded to the equipment  and de- 
signed to minimize the generat ion of static electricity 
bu i ldup  from free fall or excessive agitation. 

4-2.8 Before being placed in service, all piping shall be 
free of leaks when hydrostatically tested to a m i n i m u m  of 
1 ½ times the working pressure main ta ined  for a mini- 
m u m  of 30 minutes.  

4-3 Kettles, Reactors, and Vessels. 
4-3.1 Open-Fire Resin Cooking and Thinning.  
4-3.1.1 Adequate  fire protection shall be provided 
based on inert gases or dry chemical. Water  shall be 
avoided. 

4-3.1.2 Open-fire kettles shall be located in an outside 
area, provided with a protective roof, or in a separate 
bui lding of noncombust ib le  construction, or separated 
from other areas by means of a wall or part i t ion having a 
fire resistance rat ing of 2 hours and openings equipped 
with approved fire doors. 

4-3.1.3 Adequate stacks or other fume disposal system 
shall be provided to el iminate the fumes or vent them to a 
safe location. 

4-3.1.4 T h i n n i n g  or reducing operations where por- 
table kettles are used shall be performed in a well- 
ventilated area separated from the open fires. This area 
shall be designed so that fumes from the operat ion are 
handled in a positive m a n n e r  to prevent any re turn to the 
cooking area. Vapors shall be collected through a vented 
condenser of adequate size to el iminate any vapor fog. 

4-3.2 Closed Reactors and Thin-Down Tanks. 
4-3.2.1 Reactors involving the use of solvents are 
preferably heated by a heat transfer medium.  The  
vaporizer or heat producing equipment  shall be remotely 
located from the process area or otherwise safeguarded as 
outl ined in 4-3.2.2 and 4-3.2.3. 

4-3.2.2 The following safeguards shall be provided for 
all reactors: 

(a) Furnace room ventilation shall be main ta ined  with 
a high-level exit and a low-level entry. 

(b) For gas furnaces, there shall be an accessible iden- 
tified external gas shutoff valve for emergency use. 

(c) The reactor shall be provided with a rupture  disc 
located as close as possible to the vessel in case the normal  
vent becomes inoperative. The discharge piping from the 
rupture  disc shall be directed to a blow-down tank or to a 
safe location. 

4-3.2.3 The  following addit ional  safeguards shall be 
provided: 

(a) The  fire box shall be ins t rumented to shut down 
fuel in case of flame-out to prevent explosions within. For 
fuel safety controls see NFPA 86, Standard for Ovens and 
Furnaces. 

(b) The  external area under  the kettle where the fire 
box or furnace is located shall be completely sealed from 
the process area, particularly the operat ing floor, to pre- 

vent any spills from being ignited. The furnace air intake 
shall be remotely located from the process area. The ex- 
haust of the hot combustion gases from the fire box shall 
be piped or ducted away from the process area to prevent 
its igniting f lammable  materials due to spills or upsets in 
process. Under  no circumstances shall any combustible 
material  be stored in the furnace room, nor shall the 
room contain any piping of f lammable  materials except 
those connected to the kettle or fire box as part  of the 
process. 

(c) The reactor shall be provided with a high tempera- 
ture limit switch. 

4-3.2.4 To prevent a violent foaming or boilover, reac- 
tors and thin-down tanks shall be designed and proced- 
ures established to avoid uncontrol led introduct ion of 
cold liquids into the hot reaction mass. 

4-4 Dispersion Equipment. 
4-4.1 Two-roll mills or other mills operat ing with close 
clearances and which are used for the processing of flam- 
mable  and heat-sensitive materials, such as nitrocellu- 
lose, shall be located in a detached bui lding or in a non- 
combustible structure without other occupancy. The 
amount  of nitrocellulose or other f lammable  material  
brought  into the area shall be no more than that required 
for a batch. A remote manual ly  operated water spray 
system with an adequate number  of heads shall be pro- 
vided for mill protection. 

4-4.2 For the protection of roll mill operators, an emer- 
gency shutoff shall be located within easy reach, so that 
the mill can be stopped if any part of the operator's 
clothes or body becomes caught in the mill or if the mill 
should catch fire. 

4-4.3 Open mills shall be provided with adequate local 
venti lation exhausted to outside the building.  

4-4.4 High-Speed Dispersers. In a mult iple  tank in- 
stallation, the common disperser agitator shall be 
equipped with a positive locking device. The agitator and 
tanks shall be bonded and grounded.  Covers for the tanks 
shall be provided. 

4-4.5 Pebble  Mills  and Steel Ball Mills. 
4-4.5.1" Ball and pebble mills shall be grounded.  Metal 
chutes or funnels used for adding f lammable  or com- 
bustible liquids to mills shall be extended into the mill as 
far as possible to minimize free fall and they shall be 
bonded to the mill or to ground.  

4-4.5.2 When  pressurizing of pebble and  steel ball mills 
to unload is necessary, inert gas shall be used. Air 
pressure shall not be used. To protect the mills from over- 
pressure, a relief valve shall be provided and set not to ex- 
ceed the design pressure of the vessel. 

4-5 Mixers and Mixing Tanks. 
4-5.1 Processing tanks, day tanks, mix tanks and other 
vessels needed for processing are permit ted in the area 
and  are not to be considered storage tanks. 
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4-5.2 Mixers used for f l ammab le  or combust ib le  prod-  
ucts shall be equ ipped  with ei ther full or par t ia l  covers 
consistent with the process being carr ied  out. Such covers 
shall be closed except for access. 

4-5.3 Where  gravity flow is used, a shutoff  valve shall be 
instal led as close as pract ical  to the vessel being unloaded,  
and  a control  valve shall be provided near  the end of the 
discharge pipe.  A bond  shall be provided between the 
d ischarging  p ip ing  and the receiving conta iner .  

Chapter 5 Material Storage and Handling 

5-1 T a n k  Car and T a n k  Vehic le  Unloading and 
Loading. 
5-1.1 Tank  vehicle and tank car  loading  or un load ing  
facilities shall be separa ted  from aboveground  tanks, 
warehouses, other  p lant  buildings,  or nearest  line of ad- 
jo in ing  proper ty  which may be buil t  upon by a dis tance of 
25 ft (7.6 m) for Class I l iquids and 15 ft (4.5 m) for Class 
II and Class III  l iquids, measured  from the nearest  posi- 
tion of any fill stem. Buildings for pumps  or shelters for 
personnel may be a par t  of the facility. Opera t ions  of the 
facili ty shall comply with app rop r i a t e  port ions of NFPA 
30, Flammable and Combustible Liquids Code. For in- 
fo rmat ion  on tank vehicles, see NFPA 385, Standard for  
Tank Vehicles for  Flammable and Combustible Liquids. 

5-2 Flammable and Combustible Liquid Storage. 
5-2.1 The  storage of f l ammable  or combust ib le  l iquids 
in tanks shall be in accordance  with the appl icab le  provi- 
sions of NFPA 30, Flammable and Combustible Liquids 
Code. 

5-2.2 If the s torage of f l ammab le  or combust ib le  l iquids 
in outside aboveground  or unde rg round  tanks is not prac- 
tical because of t empera tu re  considerat ions or produc-  
tion considerat ions,  tanks inside of bui ldings or structures 
shall be in accordance  with the app l icab le  provisions of 
NFPA 30, Flammable and Combustible Liquids Code. 

5-2.3 Storage tanks inside of bui ldings shall be per- 
mi t ted  only in areas at or above grade  which have ade- 
quate  d ra inage  and are separa ted  from the processing 
area  by construct ion having a fire resistance ra t ing  of at 
least 2 hours. Openings  to other  rooms or bui ldings shall 
be provided with noncombus t ib le  l iquidt ight  raised sills 
or ramps  at least 4 in. (101 mm)  in height,  or the floor in 
the storage area  shall be at least 4 in. (101 mm) below the 
su r rounding  floor. A permissible a l ternat ive can be an 
open-gra ted  trench inside of  the room which dra ins  to a 
safe location.  Openings shall be provided with approved  
self-closing fire doors. The  room shall be l iquidt ight  
where the walls join the floor. 

5-2.4 The  storage of f l ammable  or combust ib le  l iquids 
in por tab le  shipping tanks or containers  shall be in accor- 
dance  with the app l icab le  provisions of NFPA 30, Flam- 
mable and Combustible Liquids Code. 

5-2.5 When  storing waterborne  mater ia l s  with a flash 
point  but  no fire point  up to the boi l ing point  of the 
mater ia ls ,  the reduced fire hazards  associated with such 
storage shall be taken into considerat ion.  

5-3 Storage of Finished Product. 
5-3.1 Finished products  that  are f l ammab le  and  com- 
bust ible shall be stored outside of buildings,  in a separa te  
bui lding,  or in a separa te  room cut off from the process- 
ing area  by a wall or par t i t ion  having at least a 2-hour fire 
resistance rat ing,  and  openings shall be equ ipped  with 
approved  fire doors. The  storage of finished products  
shall be in closed containers  or in tanks in accordance  
with nat ional ly  recognized good pract ice.  NFPA 30, 
Flammable and Combustible Liquids Code, provides in- 
format ion  on such storage. 

5-3.2 Except for custom tint ing,  f l ammab le  and  com- 
bust ible l iquids shall not be dispensed, b lended,  or other-  
wise exposed in an area used for the storage of finished 
product .  

5-3.3 When  storing waterborne  mater ia ls  with a flash 
point  but  no fire point  up to the boi l ing point  of the 
mater ia ls ,  the reduced fire hazards  associated with such 
storage shall be taken into considerat ion.  

5-4 Container Storage. 
5-4.1 Empty containers  previously used for f l ammab le  
and combust ib le  l iquids may be potent ia l ly  dangerous.  
Drum plugs shall be replaced,  and  all empty  containers  
shall be removed to a wel l -detached,  outside locat ion 
and,  if not c leaned on the premises, removed from the 
p lan t  as soon as pract ica l .  

5-4.2 Where  containers  are stored outside, the area  
shall be free of grass, weeds, and  underbrush .  

5-4.3 A m a x i m u m  of  1100 gal (4163 L) per pile of f lam- 
mab le  or combust ib le  liquids, in closed containers,  may 
be s tored adjacent  to any bu i ld ing  located on the same 
premises and under  the same m a n a g e m e n t  provided that: 

(a) Such a bu i ld ing  one or  more  stories in height  has 
exterior  walls of 2-hour  fire-resistive construct ion with no 
openings  above the storage or within 10 ft (3 m) horizon- 
tally of such storage pile and,  

(b) Each pile of 1100 gal (4163 L) stored a long a com- 
mon wall is separa ted  by 10 ft (3 m). 

5-4.3.1 Where  the quant i ty  exceeds 1100 gal (4163 L) 
or provisions of 5-4.3 cannot  be met ,  a m i n i m u m  distance 
of  10 ft (3 m) between the bu i ld ing  and the nearest  
conta iner  of f l ammab le  or combust ib le  l iquids shall be 
ma in ta ined .  See Chap te r  4 of NFPA 30, Flammable and 
Combustible Liquids Code, for fur ther  informat ion  on 
conta iner  storage. 

5-5 Portable Shipping Tanks. 
5-5.1 In-Plant Transportation and Storage. 
5-5.1.1 The  storage of por tab le  shipping tanks shall be 
in accordance  with N F P A  30, Flammable and Combusti- 
ble Liquids Code, and the construct ion shall comply with 
NFPA 386, Portable Shipping Tanks. 
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5-5.1.2 Full or part-full portable shipping tanks may be 
stacked two high, providing they are of the nesting 
design. 

5-5.1.3 All materials-handling equipment  used for 
transporting or lifting portable shipping tanks shall be of  
ample capacity to lift or transport the full load safely and 
shall conform to NFPA 505, Standard for  Powered In- 
dustrial Trucks. 

5-5.1.4 Floors of buildings and shipping docks shall be 
structurally able to carry the wheel loads resulting from 
transport ing full portable shipping tanks by means of 
materials-handling equipment.  

5-5.2* Discharging Portable Shipping Tanks. 
5-5.2.1 The  contents of portable shipping tanks may be 
discharged by three methods: 

(a) The  material may be pumped  from the top. The  
portable shipping tanks may or may not have a bot tom 
valve. The  pump,  pipelines, hoses, or other containers or 
tanks shall be bonded and grounded.  

(b) The  material may be pumped  from the valve at the 
bot tom of the portable shipping tank. The pump,  pipe- 
lines, hoses, or other containers or tanks shall be bonded 
and grounded.  

(c) The  material may be discharged by gravity from 
the valve at the bot tom of the portable shipping tank. 
The  portable shipping tank, pipelines, hoses, and receiv- 
ing vessel shall be bonded and grounded.  

5-5.2.2 Portable shipping tanks shall not be pressure 
unloaded. 

5-5.3 Fil l ing Portable Shipping Tanks. Portable 
shipping tanks may be filled by gravity or pump.  When 
filling through an open manhole,  bonding shall be pro- 
vided between the filling pipe and the portable shipping 
tank. 

5-6 Industrial Trucks. 
5-6.1 Power-operated industrial trucks that are ap- 
proved and designated as EX shall be used in areas where 
f lammable  vapors exist under  normal operat ing condi- 
tions in quantities sufficient to produce ignitible mixtures 
(Class I, Division 1, Group D electrical classification). 
Refer to NFPA 70, National Electrical Code, for addi- 
tional information on the interpretation of the electrical 
classifications referred to herein and NFPA 505, Stan- 
dard for  Powered Industrial Trucks, for an explanation 
of the designations of  industrial trucks. 

5-6.2 Power-operated industrial trucks that are ap- 
proved and designated as EX, EE, or DY shall be used in 
areas where Class I liquids and their vapors are normally 
within a closed system or container from which the liquid 
or vapor can escape only in the event of accidental rup- 
ture or breakdown of such equipment  (Class I, Division 2, 
Group D electrical classification). 

5-6.3 Power-operated industrial trucks that are ap- 
proved and designated as GS, LPS, DS, ES, EX, EE, or 
GS/LPS may be used in areas where Class I liquids are 

stored in sealed containers if permitted by the authority 
having jurisdiction. 

5-6.4 Power-operated industrial trucks that are ap- 
proved and designated as EX shall be used in areas where 
combustible dusts are or may be in suspension in the air 
continuously, intermittently, or periodically under nor- 
mal operat ing conditions in quantities sufficient to pro- 
duce ignitible mixtures (Class II, Division 1, Group G 
electrical classification). 

5-6.5 Power-operated industrial trucks that are ap- 
proved and designated as EE, EX, or DY shall be used in 
areas where combustible dusts are present but not nor- 
mally in suspension in the air and will not be thrown into 
suspension in the air by the normal operat ion of equip- 
ment in sufficient quantities to produce ignitible mix- 
tures but where deposits of such dust may be ignited by 
arcs or sparks originating in the truck (Class II, Division 
2, Group G electrical classification). 

Chapter 6 Special Hazards 

6-1 Nitrocellulose. 
6-1.1 Hazards. 
6-1.1.1 Nitrocellulose is a f lammable material. Its burn- 
ing rate varies depending on its wetting agent and degree 
of dryness. 

(a) Solvent-wet nitrocellulose, wet with f lammable liq- 
uids such as alcohol and toluene, has the same degree of 
hazard as the f lammable wetting agent. The  burning rate 
is similar to the wetting agent alone. 

(b) Water-wet nitrocellulose is difficult to ignite and, 
once ignited, is slower burning than solvent-wet 
nitrocellulose. 

(c) Plasticized nitrocellulose burns very intensely and is 
a more serious fire hazard than solvent-wet nitrocellulose. 

(d) Dry nitrocellulose burns rapidly and with intense 
heat and shall be avoided in all operations. 

6-1.1.2 When nitrocellulose burns, toxic gases such as 
oxides of nitrogen and carbon monoxide are evolved. 
Personnel shall avoid exposure to these gases. 

6-1.2 Handling.  
6-1.2.1 The  dragging or pushing of  drums on hard sur- 
faces shall be avoided because of possible frictional heat. 

6-1.2.2 Drums may be moved by means of a two-wheel 
hand truck fitted with a nonferrous "grab" to hold the 
top of  the drum. A power-driven industrial lift truck of 
the approved type may also be used as defined in Section 
5-6. 

6-1.2.3 Drums shall not be dropped.  If there is a dif- 
ference in elevation, the handl ing equipment  shall not 
drop, puncture,  or damage the drums. Always keep 
drums under control. 
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6-1.3 Storage. 

6-1.3.1 Nitrocellulose shall be stored as follows: 

(a) In a room or bui lding at tached to the production 
area, separation shall be by a fire wall with a fire 
resistance rat ing of not less than 2 hou r swi th  openings 
equipped with approved fire doors. The fire doors shall 
be controlled by fusible links mounted  on both sides of 
the wall. The room shall be equipped with an automatic  
sprinkler system providing a density of 0.35 gpm per sq fI 
(14.3 L per rain per m 2) over the entire storage area. A 
deluge-type system is preferred. 

(b) On a detached pad or in a detached noncombust i-  
ble structure such as a roofed shed, located as shown in 
Table  6-1.3.1. A sprinkler system providing a density of 
0.35 gpm per sq ft (1.3 L /min )  is recommended but not 
mandatory.  If, however, the recommended sprinkler 
system is provided, the distances in Table  6-1.3.1 can be 
reduced by one-half. 

T a b l e  6-1.3.1 

Wet Ni t roce l l u lo se  
(Dry Weight) 

Pounds  

Distance* of P r o p e r t y  L i n e  or 
Nearest I m p o r t a n t  B u i l d i n g  

Feet (Meters) 

Up to 1000 50 (15) 
1000-5000 75 (23) 
5000-10,000 100 (30) 
10,000-25.000 125 (38) 
25,000-50,000 150 (45) 
Ovm 50,000 As Approved hy Author i ty  

Having Jur isdict ion 

For SI Units: I lh - 0.454 kg. 

*Note: If sprinkler  protect ion is provided as r ecommended  in 
6-1.3.1(b) and the other recommenda t ions  in Sectmn 6-1.3 are fol- 
lowed, the distances shown can be reduced by one-half,  

6-1.3.2" The electrical classification of an attached 
storage area [see 6-1.3.1(a)] shall be based on the 
classification of the adjacent process area. In detached 
storage areas [see 6-1.3. l(b)], a general purpose electrical 
l ighting system is satisfactory. The above is based on the 
storage areas rneeting all the requirements  of 6-1.3. 

6-1.3.3 Storage of other commodities in the same area 
as nitrocellulose may be permit ted if limited to inert 
materials that are chemically compatible  with the 
nitrocellulose and the nitrocellulose storage is separated 
by a distance of 20 ft (6 m). Storage of other f lammable  
liquids shall not be permitted.  Nitrocellulose shall be 
stored only in closed DOT-approved containers.  Drums 
or other containers of nitrocellulose shall not be opened 
in the main  storage area but at the point of use or other 
location set aside for the purpose. 

6-1.3.4 Drums shall be stored in an upright posititm 
with the lid up and shall not be tiered more than two 
high. 

6-1.3.5 Nitrocellulose shall be stored in such a m a n n e r  
that the stock will be rotated to assure that the oldest 
material  is used first. 

6-1.3.6 Nitrocellulose shall be stored only in approved 
DOT closed containers.  Before storing drums, make sure 

their closures are tight in order to prevent loss of wetting 
agent by evaporation. 

6-1.3.7 Heat should be avoided in the storage area. 
Where heat is necessary, the bui ld ing should be equipped 
with low-pressure steam or hot-water radiators. These 
shall be so located as to avoid contact with the drums of 
nitrocellulose under  any circumstances. Overheating of 
drums by direct contact with hot surfaces or by storage in 
an overheated environment  may cause pressure bui ldup 
in the drums and eventual release of the lid. 

6-1.3.8 The storage area shall be marked with a readily 
visible sign identifying the material  and its hazard - i.e., 
" N I T R O C E L L U L O S E  - FLAMMABLE - KEEP HEAT, 
SPARKS, AND FLAME AWAY." 

6-1.4 Process Area. 
6-1.4.1 The amoun t  of nitrocellulose brought  into the 
operat ing area shall be kept to a m i n i m u m  and not ex- 
ceed that required for a shift. Drums shall remain closed 
unti l  ready for use. When  only part  of a d rum is used, the 
lid and ring shall be replaced immediately and  the ring 
tightened. 

6-1.4.2 The  retaining ring holding the d rum cover in 
place shall be removed by the use of a suitable spark- 
resistant wrench. If it is necessary to fork or scoop the 
material  out of a barrel,  spark-resistant tools shall be 
used. 

6-1.4.3 Any nitrocellulose that may be spilled on the 
floor or elsewhere shall be promptly wet down with water, 
swept up, and put into a pail or covered metal container  
that contains water. The  material  should be removed at 
the end of the day or shift and disposed of properly (see 
6-1.5.1). 

6-1.4.4 After emptying, drums shall be wiped clean 
with a dry rag or cloth, the cover shall be replaced, and 
the sealing ring tightened. Rags, after use, shall be 
placed in a covered waste container,  wet down with 
water, and disposed of daily. 

6-1.4.5 Since there is always danger of ignition of 
nitrocellulose or its solvents, diluents, or solutions from 
struck sparks, frictional heat, flame, or static electricity, 
care shall be taken to el iminate these sources of ignition. 

6-1.4.6 Solvent wet and plasticized nitrocellulose are 
free-flowing materials that can generate static electricity 
while being poured from the drum.  To prevent hazard- 
ous accumulat ions  of static charge, drums, containers, 
rings of fiber drums, and vessels shall be bonded and 
grounded dur ing  transfer operations. 

6-1.5 Waste Disposal. 
6-1.5.1 Sweepings and  other small quanti t ies of waste 
nitrocellulose shall be wet down with water and placed in 
a covered metal container.  Dispose of the waste material  
by burn ing  in a safe, isolated location or deni t ra t ing in an 
agitated, 5 percent sodium hydroxide aqueous solution in 
a well-ventilated area. Disposal shall not be by bu rn ing  in 
a boiler fire box, incinerator,  or other confined equip- 
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ment .  Burning  shall only be conducted  in accordance  
with federal ,  state, or local regulat ions regard ing  pollu- 
tion. 

6-1.6 Fire Protection.  
6-1.6.1 W a t e r  is the most effective fire ext inguishing 
med ium for ni trocellulose and shall be used in large 
quanti t ies .  

6-1.6.2 Exposure of drums of nitrocellulose to fire or 
high heat  will cause vaporizat ion of  the wett ing med ium 
result ing in an increase in pressure which will cause 
release of  the d rum lid. Fire fighters shall keep out  of 
range when encounter ing  such si tuations and avoid 
b rea th ing  fumes given off by burn ing  nitrocellulose. Self- 
conta ined  b rea th ing  appa ra tus  shall be used by fire 
f ighting personnel  or others who may be exposed to such 
fumes in the pe r fo rmance  of their duties. 

6-2 Monomers.  
6-2.1 Hazards.  
6-2.1.1 Monomers  may be liquids, solids, or gases. 
They are reactive chemicals  and present special hazards 
because of their  chemical  composi t ion.  They are usually 
highly f l ammable ,  and  their  vapors, which are normal ly  
heavier  than  air, can form explosive vapor-a i r  mixtures.  
They usually contain  an inhibi tor  to prevent  self- 
polymerizat ion.  At elevated tempera tures ,  such as fire ex- 
posure, polymerizat ion may take place. If this occurs in a 
closed conta iner ,  a violent rup ture  may occur. 

6-2.1.2 Monomer  vapors are usually toxic, and person- 
nel shall avoid exposure to them at all times. Adequa te  
vent i la t ion is manda to ry .  Personal protect ive equ ipment  
must  be used. 

6-2.1.3 Suppliers  shall be contac ted  for advice concern- 
ing the storage, handl ing ,  and use of specific monomers .  

6-2.2 Process and Handl ing .  
6-2.2.1 Precaut ions in handl ing  of monomers  shall 
para l le l  those out l ined for f l ammable  and combust ib le  
liquids. Since vapors can be more toxic, the need for ade- 
quate  venti lat ion and the avai labi l i ty  of  respiratory pro- 
tect ion for emergencies is of the utmost  impor tance .  

6-2.2.2 For specific in format ion  on explosion venting 
and s t ructura l  design requirements  for areas involved 
with handl ing  of monomers ,  refer to Section 2-2 
("General  Layout  and Design") and Section 3-5 ("Explo- 
sion Venting")  in this s tandard .  

6-2.3 Storage--Liquids  and Gases. 
6-2.3.1 Aboveground  monomer  s torage tanks shall be 
located in a remote  area.  T o p o g r a p h y  or diversionary 
diking shall be used to d ra in  spilled monomer  from the 
storage tank area and to prevent  exposure from fires in 
o ther  f l ammab le  and  combust ib le  l iquid storage tanks. 
Where  d ra inage  is imprac t icab le ,  l iquid monomer  
s torage tanks shall be su r rounded  with an individual  dike 
to conta in  the monomer  in the event of a large leak or 
overflow. In cases of diversionary diking, an impound ing  
basin is usually requi red  to provide effective fire contain-  

ment  and  minimize con tamina t ion  problems.  NFPA 30, 
Flammable and Combustible Liquids Code, specifies 
locations for l iquid monomer  storage and dra inage  and 
diking methods.  

6-2.3.2 Monomers  may need to be individual ly p iped  to 
prevent  con tamina t ion  which may promote  polymeriza- 
tion. 

6-2.3.3 Monomer  storage tanks shall have a normal  
vent and  a separa te  emergency vent. See NFPA 30, Flam- 
mable and Combustible Liquids Code, for venting re- 
quirements .  The  emergency vent shall be designed on the 
basis of the effects of heat  or gas result ing from 
polymerizat ion or self-reactivity. 

6-2.3.4 Some monomers  are sensitive to t empera tu re  
extremes.  The  storage tanks shall be provided with a 
means  to control  the tempera ture .  W a t e r  spray, cooling 
coils, reflective paints,  overhead cover, and  insulation are 
all methods that  can be used. 

6-2.3.5 Since monomers  are reactive chemicals  having 
inhibi tors  to prevent  react ion in storage, the strength of 
these inhibi tors  shall be checked periodical ly to make 
sure they are at a safe level. Some systems, such as hydro- 
quinone in styrene, lose their  effectiveness to inhibi t  
polymerizat ion under  cer tain t ime and t empera tu re  con- 
ditions. 

6-2.3.6 Some monomers  are not highly f l ammable  and 
can be stored under  an air a tmosphere .  Others,  which 
have low flash points (Class I liquids), may be stored 
under  an inert gas a tmosphere  to minimize polymer  for- 
ma t ion  and improve fire safety. 

6-2.3.7 Materials  of construct ion for tanks, pipelines, 
pumps,  and auxil iary equ ipment  shall conform to the 
recommenda t ions  of the suppl ier  of the monomer .  

6-2.4 S t o r a g e - - S o l i d .  Solid monomers  may be shipped 
in drums or bags. Normal ly  solid monomers  are not sub- 
ject  to self-polymerizat ion unless they are l iquefied or 
subjected to elevated temperatures .  Storage therefore 
shall be at ambien t  tempera ture ,  isolated, where drums 
and bags will not be damaged ,  and  free from any 
possibility of con tamina t ion  with reactive chemicals  or 
moisture.  

6-2.5 Was te  Disposal .  

6-2.5.1 All quanti t ies  of waste monomers  or mater ia l  
con tamina ted  with monomers  shall be disposed of ac- 
cording  to federal ,  state, and  local regulat ions regard ing  
hazardous  waste. 

6-2.5.2 When  a waste disposal p rob lem arises as a result 
of  a major  spill or equ ipment  rupture ,  only proper ly  pro- 
tected personnel shall remain  in the area.  

6-2.6 Fire Protection. 
6-2.6.1 Fires involving monomers  can general ly be con- 
trolled and ext inguished using dry chemical ,  water spray, 
p roper  type foam and carbon  dioxide.  
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6-2.6.2 Self-contained respiratory equipment  shall be 
used to avoid exposure to toxic vapors. 

6-3 Organic Peroxides. 
6-3.1 Organic  peroxides are considered to be 
"unstable" chemicals and present a serious problem in 
safe handling. They may be powerful oxidizing agents 
and may react violently with reducing agents and some 
on exposure to heat or shock. Only general details can be 
offered here, and suppliers and the authority having 
jurisdiction shall be consulted wherever these materials 
are to be used. 

6-3.2 In general organic peroxides are stored in cool 
locations. In very hot weather artificial cooling may be 
necessary to prevent decomposition of the peroxide. In 
cold climates artificial heat may be necessary to prevent 
the formation of shock-sensitive crystals. For example, 
acetyl peroxide (25 percent solution in dimethyl 
phthalate) shall not be exposed to temperatures above 
90°F (32.2°C), violent decomposition may occur above 
122 °F (50 °C), and shock-sensitive crystals may be formed 
below 17 °F ( 8 °C). Further information may be found in 
NFPA 49, Hazardous Chemicals Data. 

6-3.3 The  storage of organic peroxides shall be isolated 
from flammable and combustible liquid storage, any im- 
portant  building, or line of adjoining property that may 
be built upon. Large-quanti ty storage of organic perox- 
ides in highly populated areas shall be avoided. Only 
quantities sufficient for one day's operation shall be pres- 
ent in the operat ing areas. 

6-3.4 The  size of the package containing the organic 
peroxide shall be selected so that, as nearly as practical, 
full packages are utilized at one time, thus minimizing 
exposure to personnel and contaminat ion of the product.  
Any peroxide spilled shall be promptly cleaned up and 
disposed of as recommended by the supplier. 

6-3.5 The hazards incident to the storage and use of 
organic peroxides may be materially reduced when pro- 
tected by a properly designed automatic  sprinkler system. 

Chap te r  7 Fire Protection 

7-1 Ignition Sources. 
7-1.1 When electrical equipment  is repaired or re- 
placed, caution shall be exercised to assure that the integ- 
rity of the area electrical classification is maintained in 
accordance with Section 3-6. 

7-1.2 Relocation, redirection, or replacement of fittings 
and piping may negate previous bonding and /o r  ground- 
ing arrangements.  Piping installations made under  any 
maintenance activity shall conform to Sections 4-1, 4-2, 
and 7-2. 

7-1.3 Open flames and direct-fired heating devices shall 
be prohibited in areas where f lammable vapor-air mix- 
tures may exist. 

7-1.4 Smoking shall be prohibited except in designated 
safe areas. 

7-2 Static Electricity. 
7-2.1 All equipment  such as tanks, machinery, and pip- 
ing where a f lammable mixture may be present shall be 
bonded and connected to a ground.  The  bond or ground 
or both shall be physically applied or shall be inherently 
present by the nature of the installation. For static 
dissipation purposes, this electrically conductive path 
shall not have a resistance of more than one million ohms 
to ground.  NFPA 77, Recommended Practice on Static 
Electricity, provides information on this subject. 

7-2.2 Electrically isolated sections of metallic piping or 
equipment  shall be bonded to the other portions of the 
system or grounded to prevent external ignition hazards. 

7-2.3 When f lammable liquids are transferred to or 
from any portable container, all metallic elements, in- 
cluding the container, greater than 1 gal (3.785 L) in 
size, shall be bonded together and one element shall be 
grounded.  

7-2.4 A bond or ground shall be composed of suitable 
conductive materials having adequate  mechanical  
strength, corrosion resistance, and flexibility for the ser- 
vice intended. No. 10 A W G  wire, preferably uninsulated, 
is the min imum size that shall be used. Permanent  con- 
nections may be made with electrical cable lugs, bolted 
clamps, by brazing, welding, or other suitable means. 

7-2.5 Ordinary rubber  or leather flat belts generate 
static. Such belts used to transmit power shall be made of 
conductive material or treated with a conductive belt 
dressing. Such coatings shall be checked periodically to 
assure reliability. 

7-2.6 When f lammable and combustible liquids are 
permitted to fall an appreciable distance through space, 
a static charge may be generated due to the breaking up 
into a spray or droplets. A method used to reduce this 
hazard is to extend the fill pipe to the bot tom of the 
equipment  or container, or divert the flow to the side of 
the equipment  or container. This will help to keep the 
flow in a solid stream and reduce splashing. 

7-3 L i g h t n i n g  Protection. 
7-3.1 High masonry stacks and chimneys shall be pro- 
vided with approved lightning protection. 

7-3.2 Where needed, approved lightning protection 
shall be provided for buildings, structures, and equip- 
ment.  

7-3.3 Steel f raming of buildings shall be grounded with 
resistance of not more than five ohms. NFPA 78, Light- 
ning Protection Code, provides information on this sub- 
ject. 

7-4 Outside Fire Protec t ion .  Where good public fire 
protection facilities are not readily available, private out- 
side protection facilities shall be provided in accordance 
with NFPA 24, Standard for  the Installation of  Fire Ser- 
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vice Mains. Even with good public protection facilities, it 
may be necessary to provide private outside protection 
facilities for large or remote facilities. 

7-5 Fire Alarm Systems. A method of notifying per- 
sonnel and the fire brigade of a fire or emergency shall be 
provided. 

7-6 Sprinkler Systems. 
7-6.1 Important manufacturing and storage buildings 
shall be protected by sprinkler systems installed in accor- 
dance with NFPA 13, Standard for the Installation of 
Sprinkler Systems. 

7-6.1.1 In sections where large quantities of flammable 
liquids may be involved or where flammable vapor may 
be present, the sprinkler system shall be wet pipe, pre- 
action, or deluge type. 

7-6.1.2 Water supply for sprinklers and other water 
systems shall be of adequate pressure and capacity for the 
highest fire flow demand in any one fire with ample 
reserve for necessary hose streams. Where severe hazards 
are involved, including areas with high-piled stock, the 
sprinkler systems shall be hydraulically calculated and 
supplied accordingly. Although fires involving some 
solvents may not be extinguished by water, a liberal sup- 
ply of water from sprinklers controls the flames and helps 
keep the structure, equipment, and the supports cool, 
thereby preventing collapses. (See NFPA 231, Indoor 
General Storage, and NFPA 231C, Rack Storage of 
Materials. ) 

7-6.1.3 Adequate drainage facilities shall be provided 
for water from sprinkler systems or other water ex- 
tinguishing systems (see Section 3-2). 

7-7 Standpipe and Hose Systems. A standpipe and 
hose system shall be provided in important operating 
buildings. A system designed for in-plant (Class II or 
Class III) service in accordance with NFPA 14, Standard 
for the Installation of Standpipe and Hose Systems, shall 
be provided. Only combination nozzles or spray nozzles 
shall be used. The use of a straight-stream type of nozzle 
or play pipe shall be avoided as a stream from such a noz- 
zle tends to spread a flammable liquid fire or stir up a 
dust cloud. 

7-8* Portable Fire Extinguishers. An adequate sup- 
ply of portable fire extinguishers suitable for flammable 
and combustible liquid fires shall be provided. NFPA 10, 
Standard for Portable Fire Extinguishers, provides addi- 
tional information. 

7-9 Fixed Extinguishing Systems. 
7-9.1" Equipment such as mixers, solvent tanks, or 
fixed open containers may be protected by foam, inert 
gas, halogenated agent, or dry chemical extinguishing 
systems. 

7-9.2 When desired, a combination automatic sprinkler 
system and high-expansion foam system properly de- 
signed in accordance with NFPA 13, Standard for the In- 
stallation of Sprinkler Systems, and NFPA 11A, Standard 
for High Expansion Foam Systems, may be permitted. 

7-9.3 When desired, an automatic sprinkler system may 
be equipped to inject aqueous film-forming foam (AFFF) 
into it when properly designed in accordance with NFPA 
13, Standard for the Installation of Sprinkler Systems, 
NFPA 11, Standard for Low Expansion Foam and Com- 
bined Agent Systems, and NFPA 16, Standard for the In- 
stallation of Deluge Foam-Water Spray Systems. 

Chapter 8 Personnel Training 

8-1" Fire Brigade. In manufacturing plants, a fire 
brigade shall be organized and trained to fight fires 
promptly and efficiently. Fire brigade training shall be 
conducted at periodic intervals using the various kinds of 
fire fighting equipment provided. For further informa- 
tion see NFPA 600, Recommendations for the Organiza- 
tion, Training and Equipment of Private Fire Brigades. 

8-2* Personnel Training. 
8-2.1 Personnel shall be made aware of special hazards 
and shall be trained in proper procedures for safe opera- 
tion of processes, as well as emergency shutdown pro- 
cedures for unusual conditions. 

8-2.2 Personnel shall be trained in the use of portable 
fire extinguishers, methods of actuating fixed special ex- 
tinguishing systems, and methods of notifying plant fire 
bri.gade, public fire department, and emergency organi- 
zation. 

8-2.3 Personnel involved shall be periodically instructed 
as to the identity and potential dangers of hazardous 
materials. 

8-2.4 All employees shall be trained to prevent and con- 
tain spills and to report solvent leaks, faulty equipment, 
missing or worn static bonding lines, and other matters 
requiring correction. 

Chapter 9 Maintenance 

9-1 Maintenance of Fire Protection Equipment. All 
plant fire protection facilities shall be so maintained and 
periodically inspected and tested as to make sure that 
they are in satisfactory operating condition to serve their 
purpose in time of emergency. 

9-2 Hot Work and Confined Space Entry Permits. 
9-2.1 When necessary to make repairs involving "hot 
work," the work shall be authorized in writing by the 
responsible individual in charge before the work is 
started. 

9-2.2 When necessary to enter a tank, pit, manhole, or 
other confined spaces, such entry shall be authorized by 
the responsible individual in charge. Another employee 
shall stand by while the person is in the confined space. 
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9-2.3 Prior  to in i t ia t ing tank entry or hot work, the 
following steps shall be taken:  

9-2.3.1 Tanks,  vessels, piping,  and  traps shall be emp- 
tied of all mater ia l ,  c leaned,  and  purged.  All such 
mater ia l s  shall be removed to a safe location.  

9-2.3.2 All pipelines except  air  or cold water  a t t ached  
to the vessel shall be disconnected,  b lanked  off, or c apped  
with sui table mater ia l  of a construct ion that  will prevent  
leakage.  Where  more  than  one unit  is connected  by a 
common  duct ,  the duct  openings to the vessel to be 
entered  shall be disconnected or b lanked.  Steam jets in 
stacks shall be removed or disconnected if the stack is not 
disconnected from the vessel. 

9-2.3.3 If a vessel is f i t ted with power-dr iven internal  
equ ipment ,  the power source shall be disconnected com- 
pletely before entry; that  is, the motor  disconnect  switch 
shall be pad locked  in the off posit ion and the key of the 
padlock  shall r emain  in the possession of  the person doing  
the work. 

9-3 Cleaning Tanks or Vessels. 

9-3.1 The  c leaning of tanks or vessels that  have con- 
ta ined  f l ammable  or combust ib le  l iquids shall only be 
done under  the supervision of persons who unders tand  
the fire and  explosion potent ia l ,  assisted by proper ly  
t ra ined  personnel  in order  to safely carry out  the opera-  
tions. This  art icle is d i rec ted  towards the c leaning opera-  
tions of tanks and  vessels p repa ra to ry  to entry by p lan t  
personnel  or for the pe r fo rmance  of  "hot work." For hot 
work permits ,  see Section 9-2. N F P A  327, Standard Pro- 
cedures for  Cleaning or Safeguarding Small Tanks and 
Containers, provides deta i led  in format ion  on the pro- 
cedures to be followed for the various methods  of  clean- 
ing or sa feguard ing  a tank or vessel. 

9-3.2 The  removal  of residues and the c leaning of the 
tanks or vessels shall be accompl ished  by one of the 
following methods:  

9-3.2.1 When  the solvents that  have been used are 
water  soluble, such as ethyl alcohol and  methyl ethyl 
ketone,  the c leaning opera t ion  may be accompl ished by 
filling with water  and  dra in ing ,  repea t ing  the opera t ion  
several times. Dra inage  of the con tamina ted  waste water  
shall be to a safe location.  

9-3.2.2 When  needed,  a sui table hot chemical  solution 
or a non f l ammab le  p ropr ie t a ry  c leaning agent  may  be 
used. Since these c leaning agents are potent ia l ly  harmful ,  
sui table protect ive goggles and c lothing shall be worn to 
protect  against  possible injury to the eyes or skin. Tanks  
that  have conta ined  reactive or unstable  mater ia ls  shall 
not  be c leaned or repa i red  until  instructions have been 
ob ta ined  from the manufac tu r e r  or supplier .  Safe clean- 
ing procedures  require  care in the selection of nonreac-  
tive c leaning media  or o ther  special precaut ions.  Avoid 
the use of hot water  in mak ing  up caustic solutions. In 
p repa r ing  caustic solutions the caustic shall be added  at a 
control led  rate  to cold water.  W h e n  using a p ropr ie ta ry  
c leaning solution, the manufac tu re r ' s  instructions shall 
be followed. The  dra inage  of the solution shall be to a 
safe location. 

9-3.2.3 Where  alkali  cleaners are not feasible or safe, a 
sui table f l ammab le  solvent ag i ta ted  or injected in the in- 
ter ior  of a closed vessel to be c leaned may be used safely 
providing the vapor  space is rel iably inerted pr ior  to ad- 
d ing  the solvent by using an inert  gas such as carbon  diox- 
ide or ni t rogen.  When  carbon  dioxide is used for iner- 
ting, vaporizing means  shall be provided to assure that  
only gas is appl ied  to the vessel. Carbon  dioxide fire ex- 
t inguishers shall not be used to inert  a vessel, as they will 
p roduce  electrostat ic  sparks that  could cause ignition. 
T h e  inert gas p ip ing  shall be bonded  to the vessel into 
which the gas is to be discharged,  making  sure the vessel 
in fact is proper ly  grounded .  The  c leaning solvent and  
residue shall be d ra ined  to app rop r i a t e  containers .  Such 
conta iners  shall also be proper ly  bonded  to the vessel 
from which the solvent is being dra ined .  

9-3.2.4 Vapor  freeing may be accompl ished by purg ing  
with air, and  a safe a tmosphere  may be sustained by con- 
t inued venti lat ion.  When  fixed vent i la t ing equ ipmen t  is 
not provided,  air  movers may be a t t ached  so that  air  is 
d rawn into the equ ipmen t  and discharged through the 
air mover,  or air may be in t roduced  through  the air  
mover  and discharged through another  opening.  
Discharge shall be to a safe location.  Air  movers shall be 
approved  for such locations. In air  purging,  the concen- 
t ra t ion of  vapor  in air  usually will go th rough  the flam- 
m a b l e  range before a safe a tmosphere  is obta ined;  
therefore,  precaut ions  shall be taken to ensure that  the 
air  mover  is bonded  to the equ ipmen t  in order  to 
minimize  the hazard  of  ignit ion by static electricity.  By 
first purg ing  the equ ipmen t  with an inert  gas and then 
vent i la t ing with air, the hazards incident  to passing 
th rough  the f l ammab le  range are minimized.  

9-3.2.5 The  need for personal  protective equ ipment  
must  be evaluated  before each tank c leaning opera t ion .  
Needed  personal  protect ive equ ipmen t  shall be provided,  
and  use enforced,  dur ing  c leaning operat ions.  

9-3.3 To ensure safe condit ions for vessel entry and 
work, the following tests shall be conducted:  

9-3.3.1 A test for oxygen deficiency and,  where in- 
d icated,  for toxicity shall be m a d e  before entry.  If  these 
condi t ions are present and  cannot  be overcome by clean- 
ing and venti lat ion,  then self-contained respira tory 
equ ipmen t  shall be used. A m i n i m u m  allowable oxygen 
concent ra t ion  of 18 percent  without  toxic con taminan ts  
shall be ind ica ted  by readings  taken at varying heights 
within the vessel to ensure a safe b rea thab le  a tmosphere .  

9-3.3.2 Tests for f l ammab le  vapors with a combust ib le  
gas indica tor  or other  approved  means shall be made :  (1) 
before commenc ing  al terat ions or repairs,  inc luding 
welding, cutt ing,  or hea t ing  operat ions;  (2) immedia te ly  
after  s tar t ing any welding, cut t ing,  or hea t ing  operat ions;  
and (3) f requent ly  dur ing  the course of such work. All 
such work shall be s topped immedia te ly  when the 
presence of solvent vapor  is indicated.  The  source of the 
vapor  shall be located and removed,  and the procedure  
out l ined  above shall be followed before such work is re- 
sumed.  

9-3.4 If it is desired to clean a tank solely for the pur-  
pose of p roduc t  puri ty or change of product ,  one of the 
procedures  out l ined in 9-3.3 may be followed. 
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9-4 Housekeeping. 
9-4.1 Good housekeeping is vital in ma in t a in ing  a safe 
p lant .  Accumula t ions  of debris,  rags, sample  cups, and  
s imilar  mate r ia l  shall not  be permi t ted .  

9-4.2 Adequa te  aisles shall be ma in t a ined  for unob- 
s t ructed movement  of  personnel  so that  fire protect ion 
equ ipmen t  can be brought  to bear  in all parts  of process- 
ing and storage areas of  buildings.  

9-4.3 F loo r  C l e a n i n g ,  Whenever  possible, floor clean- 
ing shall be done without  the use of f l ammable  or com- 
bust ible  liquids. The  mater ia l  being removed shall be 
evalua ted  for its potent ia l  fire and  heal th  hazards  before 
c leaning  begins. Adequa t e  fire protec t ion  and personal  
protect ive equ ipmen t  must be provided and used dur ing  
the opera t ion .  Residues and c leaning equ ipment  (mops, 
rags, etc.) shall be disposed of in a safe manner .  For fur- 
ther  in format ion  on floor cleaning,  see Heal th  and Safety 
Bullet in  No. 38, Paint Plant Floor Cleaning, publ ished 
by the Nat iona l  Paint  and  Coatings Association. 

Chapter 10 Referenced P u b l i c a t i o n s  

10-1 The  following documents  or port ions thereof  are 
referenced within this s t andard  and shall be considered 
par t  of the requi rements  of this document .  The  edi t ion 
ind ica ted  for each reference shall be the current  edi t ion 
as of the da te  of the NFPA issuance of this document .  
These references shall be listed separately to facil i tate up- 
da t ing  to the latest edi t ion by the user. 

10-1.1 N F P A  P u b l i c a t i o n s .  Nat ional  Fire Protect ion 
Association,  Ba t te rymarch  Park,  Quincy, MA 02269. 

N F P A  10-1984, Standard for Portable Fire Ex- 
tinguishers 

NFPA 11-1983, Standard for Low-Expansion Foam 
and Combined Agent Systems 

NFPA 11A-1983, Standard for Medium and High Ex- 
pansion Foam Systems 

NFPA 13-1987, Standard for the Installation of Sprin- 
kler Systems 

N F P A  14-1986, Standard for the Installation of Stand- 
pipe and Hose Systems 

NFPA 15-1985, Standard for Water Spray Fixed 
Systems for Fire Protection 

N F P A  16-1986, Standard on Deluge Foam-Water 
Sprinkler and Foam- Water Spray Systems 

NFPA 24-1984, Standard for the Installation of Private 
Fire Service Mains and Their Appurtenances 

N F P A  70-1987, National Electrical Code 
NFPA 78-1986, Lightning Protection Code 
NFPA 86-1985, Standard for Ovens and Furnaces 
NFPA 91-1983, Standard for the Installation of Blower 

and Exhaust Systems for Dust, Stock and Vapor Removal 
or Conveying 

NFPA 101-1985, Life Safety Code 

NFPA 327-1987, Standard Procedures for Cleaning or 
Safeguarding Small Tanks and Containers 

NFPA 385-1985, Standard for Tank Vehicles for Flam- 
mable and Combustible Liquids 

NFPA 386-1985, Standard for Portable Shipping 
Tanks for Flammable and Combustible Liquids 

NFPA 505-1982, Fire Safety Standard for Powered In- 
dustrial Trucks Including Type Designation, Areas of 
Use, Maintenance and Operation 

Appendix A 

This Appendzx is not a part of  the requirements of  this NFPA docu- 
ment, but is included for  information purposes only. 

A-3-1.1 It is r e c o m m e n d e d  that  m a n u f a c t u r i n g  
bui ldings  be l imited to two stories in height  and  
preferably  they should be one story or  one story with mez- 
zanine. 

A-3-1.2 It is r ecommended  that  raw mate r i a l  and  fin- 
ished stock storage bui ldings be confined to one story in 
height.  

A-4-4.5.1 Before add ing  solvents to the mill ,  it should 
be rel iably inerted.  If  a high-pressure cyl inder  is used to 
supply the inert  gas, it should be equ ipped  with a reduc- 
ing valve to add  the inert gas at low pressure. Provide 
adequa te  venti lat ion to take away the d isplaced air and  
vapors. 

A-5-5.2 The  discharge outlet  f rom the por tab le  shipp- 
ing tank  should be equ ipped  with a spr ing-ac tua ted  fusi- 
ble link valve or a d e a d - m a n  valve. 

A-6-1.3.2 Al though  nitrocellulose is classified as a f lam- 
mab le  l iquid by DOT,  it is a solid, wetted with alcohol, 
and  as such, there is no "free" l iquid in the d rum.  This 
means  a leak of a d a m a g e d  nitrocellulose d r u m  will not 
result  in a solvent spill that  could create  a serious f lam- 
mab le  vapor  in the storage area.  

A-7-8 If the manufac tu r ing  bu i ld ing  covers a large area  
conta in ing  several large mixers, change cans, and  
solvent-measur ing tanks handl ing  large quant i t ies  of 
f l ammab le  mater ia l ,  it is r e commended  that  several large 
wheeled units be provided and strategical ly located near  
an exit. 

A-7-9.1 For fur ther  in format ion  see NFPA 11, Stan- 
dard for Foam Extinguishing Systems; NFPA l l A ,  Stan- 
dard on High Expansion Foam Systems; NFPA 12, Stan- 
dard on Carbon Dioxide Extinguishing Systems; N F P A  
12A, Standard on Halon 1301 Fire Extinguishing 
Systems; NFPA 12B, Standard on Halon 1211 Fire Ex- 
tinguishing Systems; NFPA 16, Standard for Deluge 
Foam- Water Sprinkler and Spray Systems; and NFPA 17, 
Standard for Dry Chemical Extinguishing Systems. Foam 
hose streams are valuable  in ext inguishing fires in tanks 
and  indoor  or outdoor  fires in case of f l ammab le  or com- 
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bustible liquid spills. Foam powder or foam liquid should 
be of the type suitable for specific solvent fires. A 
reasonable amount  of  foam-producing materials and 
equipment  and adequate water supply, hose, and nozzles 
should be provided. 

A-8-1 P l an t  Security.  In order to keep unauthorized 
persons from premises with yard area, it is recommended 
that  it be enclosed with an industrial fence or other 
suitable barrier. Installation of  perimeter lighting and 
use of  modern intrusion detection devices may also be 
warranted.  

A-8-2 Safety Committee .  It is recommended that a 
committee with a rotating membership be organized and 
hold meetings at which safety and fire protection prob- 
lems are discussed. Such discussions would include the 
procedure to be followed in carrying out regular as well as 
unusual work tasks. 

Append ix  B Opera t iona l  Practices 

This Appendix is not a part of  the requt~ements of  thzs NFPA docu- 
ment, but is included for  information purposes only. 

B-1 Safety W o r k  Permi t .  
Where  repair work is required in a restricted area by 

plant or outside personnel, a work permit authorized by 
the responsible individual in charge should be issued after 

inspection is made to assure safe procedures for the work 
specified. This permit should be restricted as to date and 
time for each specified job with additional copies as 
needed (see Figure 1). 

B-2 T a n k  or  Conf ined  Space Safety Permit .  
Before any person is permitted to enter a tank or other 

confined space, someone in responsible authority should 
review in detail with those entering the enclosure the 
hazards of the product  and what precautions should be 
taken before work is started. The  procedure (see Figure 2) 
should be completed in detail before any person enters 
the confined space. 

During the time any person(s) is in a tank or confined 
space, he (they) should wear an approved safety harness 
with a line outside the tank which is held by a person out- 
side the tank. The  persons involved should be in visual 
and voice communicat ions.  At least one other person 
should be within calling distance. 

Portable compressed gas and manually operated horn 
units to assist in at tracting attention of personnel may be 
desirable for rescue operations. 

B-3 Prevent ive  Main tenance .  

In most plants a plan of regular scheduled shutdowns is 
followed. During these periods the repair work is under- 
taken which cannot  be done safely or effectively while the 
plant is operating. This affords an excellent opportunity 
for detailed inspection of the equipment  in order to 
detect and correct conditions that may be the cause of 
unnecessary hazards developing and untimely and costly 
interruptions in plant operations. 
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Figure 1 

SUGGESTED SAFETY WORK PERMIT 

Yo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Depar tment  . . . . . . . . . . . . . . . . . . . . .  

For: (a) All repair work done by outside departments.  
(b). Hot  W o r k - - W e l d i n g  (gas or electric), burn ing  or  any work 

requir ing or producing heat, flame, sparks, or electric 
current. 

( c ) _ _ E n t e r i n g  a vessel. 
A.M. 

Good For: Date . . . . . . . . . . . . . . . . . . . . . . . . . .  T ime . . . . . . . . . . . . . . . . . . .  P.M. 
A.M. 

To Date . . . . . . . . . . . . . . . . . . . . . .  T ime  . . . . . . . . . . . . . . . . . . . .  P.M. 

Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Describe work to be done . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NOTE: Write in yes or no. If question does not apply, check it off indicating 
that it has been given consideration. 

1. Can the equipment  be removed from the building? 
2. Can this work he done other than by the use of flame? . . . . . . .  
3. Have all process materials (solids, liquids, gases) been removed 

from the equipment? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4. Can sparks ignite material in vicinity or on lower floors or l e v e l s ? _ _ _ _  
5. Have connections been blanked off? . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. Have valves been tagged and /o r  locked closed? 
7. Have switches been tagged open? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(Safety locks on push buttons not sufficient) 
8. Has equipment  and all attached piping been cleaned? 

W i t h - - W a t e r .  . . . . . . . .  Steam . . . . . . . . .  Inert Gas 
9. Has equipment  been ventilated? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10. Have trenches and sewer openings been covered and steam 
turned on? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11. Has gas test been made? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12. Is adjacent equipment  safe? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
13. Has workman been given proper  instructions? 

NOTE: Equipment  or material to be removed for repair or disposal must  be 
passed by Department  Supervisor as free from dangerous materia]. 

Are there any special precautions to be observed? 

O P E R A T I N G  S U P E R I N T E N D E N T  SAFETY FIRE INSPECTOR 

MAINTENANCE FOREMAN 
To  Workman 

Figure 2 

SUGGESTED APPROVAL SHEET FOR WORK IN TANKS 
OR CONFINED SPACES 

L O C A T I O N  E Q U I P M E N T  M A T E R I A l .  I N  T A N K  O R  A R E A  D A T E  

C h e c k  P R E P A R A T I O N  O F  T A N K  O R  A R E A  E X P L A I N  I F  N O T  

CHECXZD 

m 

m 

m 

m 

m 

u 

Tank steamed for . . . . . . . . . . . .  hours. 

Flushed with water. 

Atmosphere tested and approved by Safety Dep t .  
Representative or  Supervisor. 

All lines disconnected or  blanked off close to tank. 

Ventilated with blower. 

Blower checked by Electrical Department .  

Proper tools provided. 

Revolving tanks or  tanks with stirrers or agitators 
are locked out. 

Fire Permit Issued. No Permit. 

Life line checked and ready for use. 

Air mask ready for use. 

Extra man present to be on hand  entire time man 
is in tank or confined area. 

Ladder to climb out  of tank or area available. 

Other  work in area that might  create hazard 
to man in tank or area investigated and, if 
necessary, stopped. 

Reason, for safety measures explained to man  
about  to enter tank. 

Proper Fire Equ ipment  on site. 

What  provisions have been made to handle the res- 
idue of  the tank? 

A D D I T I O N A L  I ~ E M A R K S :  

I understand the hazards present  and  the precautions to be observed as 
checked above. 

O P E K .  D E P T .  S U P E R V I S O R  E N G .  D E P T ,  S U P E R V I S O R  A P P R O V E D "  S A F E T Y  KELP. 
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Appendix C Referenced Publications 

C-1 The  following documents  or port ions thereof  are 
referenced within this s t andard  for informat ional  pur-  
poses only and thus are not considered par t  of the re- 
qui rements  of this document .  The  edi t ion indica ted  for 
each reference should be the current  edit ion as of the 
da te  of the NFPA issuance of this document .  These 
references should be listed separately to faci l i tate  up- 
da t ing  to the latest edit ion by the user. 

C-I .1  N F P A  Pub l i c a t i ons .  Nat ional  Fire Protect ion 
Association,  Ba t te rymarch  Park,  Quincy,  MA 02269. 

NFPA 12-1985, Standard on Carbon Dioxide Ex- 
tinguishing Systems 

NFPA 12A-1985, Standard on Halon 1301 Fire Ex- 
tinguishing Systems 

NFPA 12B-1985, Standard on Halon 1211 Fire Ex- 
tinguishing Systems 

NFPA 17-1985, Standard for Dry Chemical Ex- 
tinguishing Systems 

NFPA 30-1984, Flammable and Combustible Liquids 
Code 

NFPA 33-1985, Standard for Spray Application Using 
Flammable and Combustible Materthls 

NFPA 34-1987, Standard for Dipping and Coating 
Processes Using Flammable or Combustible Liquids 

NFPA 49-1975, Hazardous Chemicals Data 
NFPA 68-1978, Guide for Explosion Venting 
NFPA 69-1986, Standard on Explosion Prevention 

Systems 
NFPA 77-1983, Recommended Practices on Static 

Electricity 
NFPA 231-1987, Standard for General Storage 

NFPA 231C-1986, Standard for Rack Storage of 
Materials 

NFPA 496-1986, Standard for Purged and Pressurized 
Enclosures for Electrical Equipment 

N F P A  497A-1986,  Recommended Practice for 
Classification of Class I Hazardous (Classified) Locations 

for Electrical Installations in Chemical Process ,4 reas 
NFPA 600-1986, Recommendations for Organization, 

Trathing and Equipment of Private Fire Brigades 

C-1.2 A S T M  Publications.  Amer ican  Society for 
Test ing and Materials ,  1916 Race St., Ph i lade lphia ,  PA 
19103. 

ASTM D 5-73 (1978), Test for Penetration for 
Bituminous Materzals 

ASTM D 56-79, Standard Method of Test for Flash 
Point by the Tag Closed Tester 

ASTM D 92-72, Cleveland Open Cup Test Method 
ASTM D 93-80, Standard Method of Test for Flash 

Point by the Pensky-Martens Closed Tester 
ASTM D 323-72, Standard Method of Test for Vapor 

Pressure of Petroleum Products (Reid Method) 
ASTM D 2196-74, Standard Method of Test for 

Rheological Properties of Non-Newtonian Materials 
ASTM D 3278-78, Standard Method of Test for Flash 

Point by SetajTash Closed Tester 

C-2 Other Publ icat ion.  The  following publ ica t ion  is 
avai lable from the Nat ional  Paint  and  Coatings Associa- 
tion, 1500 Rhode Island Avenue NW,  Washington ,  DC 
20005. 

Heal th  and Safety Bullet in No. 38, Paint Plant Floor 
Cleaning. 
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I n d e x  

© 1987 Nat ional  Fire Protect ion Association, All Rights  Reserved.  

T h e  copyr ight  in this index is separa te  and  dist inct  f rom the copyr ight  in the d o c u m e n t  which it indexes. T h e  l icensing provisions set forth for the docu- 
men t  are not appl icable  to this index. Th i s  index may  not be reproduced  in whole or in par t  by any means  without  the express wri t ten permiss ion of the 
Nat iona l  Fire Protect ion Association, Inc. 

-A- 

Applicat ion of  s t a n d a r d  . . . . . . . . . . . . . . . . .  1-1 thru  1-5 

-B- 

B u i l d i n g s  
Const ruc t ion  . . . . . . . . . . . . . . . . . . . . . . . . .  Chap.  3, A-3-1 
Dra inage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-2 
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Explosion ven t ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-5 
H ea t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-3 
Layout  and  design . . . . . . . . . . . . . . . . . . . . . . . . . .  2-2 
Locat ion  . . . . . . . . . . . . . . . . . . . . . . . . . .  2-1 
Vent i la t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-4 

-C- 

C l e a n i n g  
Floors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-4.3 
T a n k s  or vessels. . %3 

C o n f i n e d  space,  p e r m i s s i o n  to e n t e r  . . . . . . . . . . . . . .  9-2.2, B-2 
C o n t a i n e r s  

Closed 
Defini t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-6 
Vent i la t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-4,2 

Defini t ion . . . . . . . . . . . . . . . . . . . . . . . .  1-6 
Open,  vent i la t ion . . . . . . . . . . . . . . . . . . . . . . . . .  3-4.1 
Storage of  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-4 

-D-  

D i spe r s ion  e q u i p m e n t  . . . . . . . . . . . . . . . . . . .  4-4, A-4-4.5.1 
D r a i n a g e ,  b u i l d i n g s  . . . . . . . . . . . . . . . . . . . . .  3-2 

-E- 

E lec t r i ca l  e q u i p m e n t  . . . . . . . . . . . . . . . . . . . .  3-6 
Exp los ion  v e n t i n g  . . . . . . . . . . . . . . . . . . . . .  3-5 
E x t i n g u i s h e r s ,  po r t ab l e  f i r e  . . . . . . . . . . . . . . . . . . .  7-8, A-7-8 
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F i r e  p ro t ec t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chap .  3 

Monomers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-2.6 
Nitrocellulose . . . . . . . . . . . . . . . . . .  6-1.6 
Outs ide  . . . . . .  . . . . . . . . . . . . . . . . . . . .  7-4 

F i r e  p ro tec t ion  e q u i p m e n t ,  m a i n t e n a n c e  of  . . . . . . . . . . . . . . .  9 1 
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