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N O T I C E  

All quest i lms or  othex c o m m u n i c a t i o n s  r e l a t ing  to this d n c u m e n t  should  be sent rally to NFPA t l e a d  
quar t e r s ,  addressed to the a t t en t ion  of the ( ]on lmi t tee  resl~onsibh, tin tilt' dot  un lcn t .  

For illforlrlatiotl Oll the p rocedures  fin reqt lest ing 'l el hnieal  (]onlnl l t tees to issue Forlllal h l t e l p r e t a  
tions, proposnxg "l 'entative hl ter in l  A m e n d m e n t s ,  p ropos ing  a m e n d m e n t s  h>r Conun i t t ee  t onsidel  a t ion,  a n d  
appea l s  on ma t t e r s  re la t ing  to the (oliteiit  of  tilt' docun l en t ,  write to the Secretar} ,  S t a n d a r d s  ( ]ounci l ,  Na 
t ional  Fire P lo tec t ion  Asso( ia t ion,  B a t t e r y m a r c h  Pa~k. O ulm'v,  MA 02269.  

A s t a t emen t ,  wri t ten  ol oxal, tha t  is not processed in a c c o r d a n c e  with Section 16 of  tilt' Regu la t ions  
( ;o , . e rn ing  (2ommit tee  Plojects  ~,hall not be t onsil lered the official  posl tum of NI 'PA ol an,, ot Its C o m m i t  
tees a n d  silall not be t ons ide r ed  to be, n o l  be felled upon  as, a Formal l n t c l p r e t a t i o n  

Userso t  this d o c u m e n t  should  consuh  app l i cab l e  Federal, Stan.  a n d  local laws a n d  regu la t ions  NI:PA 
does not ,  by the publ ica t i ln l  of  this docun t en t ,  in tend tn Ulge act i lm which  is not m c o m p l i a n c e  with ap  
plicabh" hlws [llld tills dot  ulneIl l  Ilia} Inlt lit' ('OllStl (led ,is d o n l g  so 

Pol i cy  Adopted  by N F P A  Board  of  Direc tors  on  l ) ece inber  3, 1982 

"]'he Board  of Directors  reaf t i rn ls  th:at the Na t iona l  File Pro tec t ion  Associat ion recognizes that  the cox 
icily of the p roduc t s  of c o m b u s t i o n  is an  i m p o r t a n t  tactol  ill tilt' loss ot lift' h o l n  tire. NFPA has deal t  with 
tha t  subject  ill its t echnica l  con lmi t t ee  d o c u m e n t s  for m a n y  yeal>. 

There  is a t o n c e r n  tha t  tile g rowing  use ot syn the t a  ma te r i a l s  may  p r o d u c e  more  or add i t i ona l  toxlt 
p r o d u c t s  o f c o r n h u s t i o n i n a  t i r een , , i ron rnen t ,  l h e  B o a l d  has, therefore ,  asked a I I N F P A  technica l  c o m m i t  
tees to review the  docunle l l tS  for  which  they are  resplmsil~h' to be stir.' tha t  tilt' dOCUlllents respOlld to this 
current conce rn .  "i'll assist tilt' t o m m i t t e e s  ill l I lee t ing this leql.lest, till' Boa rd  has a p p o i n t e d  an  adtlSOi"~ 
t o m m i t t e e  to [)rovide specific gu ldau t ' e  to the te~ hnit al t lmlmi t t ees  on qut ' s tnms \ e l a t ing  to assessnlg the 
haza rds  of tilt' p roduc t s  of comhus t i lm,  

L i c e n s i n g  Prov i s ion  - - " I b i s  d o c u m e n t  is (opv l ighted  by tilt' N a t m n a l  Fix(' P ro tec t ion  Associat ion 
(NFPA) .  

1. A d o p t i o n  by R e f e r e n c e  - -  l ' u b h e  authozi t ies  a n d  others  a te  u rged  to t e l e r en te  this ilot u lnent  In 
laws, o rd inances ,  xegulat ions,  adn l in i s t ra t ivc  orders  or , ,imilar ins t lu lnents .  Anv delet ions,  add i t ions  and  
changes  desired bv tilt' a d o p t i n g  au tho r i t y  must  tit" no ted  separa te ly .  I hose us ing tills n /e thod  a le  reques ted  
to notify tile N F P A  (At ten t ion:  Secretar , , .  S t a n d a r d s  Coun t  fl) in wr i t ing  ot such use. "1 he te rm " a d o p t i o n  by 
re ference"  m e a n s  tile c i t ing  ot title am[  pub l i sh ing  i n f o i m a t i o n  only.  

2. A d o p t i o n  by T r a n s c r i p t i o n  I A. t 'ub l i t  a u t h o r n i e s  w n h  l awn /ak ing  or  i u l e - m a k i n g  powers  ,,nl~. 
u p o n  wr i t ten  not ice to the NFPA (At ten t ion:  Secxetarv. S t a n d a l d s  Counc i lL  will be g r a n t e d  a royal ty  free 
license to pr in t  a n d  repubhs t l  this d o c u m e n t  in wiloh'  or  in pa l t ,  with changes  a n d  addi t ions ,  if any,  ~lnted 
separa te ly ,  in laws, o r d i n a n t  es, regula t ions ,  a thnlnis t ra t i , ,e  ordexs or s imilal  in s t rument s  ha ' . ing  the  torte of 
law, provided  that :  (iX title n o t k e  of NFPA's  copy r igh t  is c o n t a i n e d  nl each  law a n d  in each  copy thereot ;  
and ,  (2) that  such p r in t ing  a n d  r epub l i ca t ion  is l iulited to n u m b l q s  suttit lent to satisty tilt' jurisdit tion'~, 
l a w m a k i n g  or ru l en t ak ing  process.  B.  Once  this NFI 'A  Code  ol S t , lnda rd  has been a d o p t e d  into law. all 
p r in t ings  of this d o c u m e n t  bv publ ic  au thor i t i e s  with l a w m a k i n g  or r u h ' m a k i n g  powers  oz any  othel  persons 
des i r ing  to r e p r o d u c e  this docun len t  or  its ~ on ten ts  as a d o p t e d  b} the jur i sd ic t ion  in wi/oh" ol in pa l l ,  in aIIV 
form,  upon  written request  to NFPA (At ten t ion :  Secretary ,  S t a n d a l d s  ( iounci l) ,  will lle g l a n t e d  a nouex 
clusive license to pr int ,  repuhl ish ,  a n d  ' ,end this documelxt  in whole o~ in pa r t ,  with t hanges  a n d  addi t ions ,  
if any,  no ted  separa te ly  provided  that  due  not ice oI NFPA ' s  copvr igh t  is con t a ined  in each  (opy.  Such 
license shall  lie g r a n t e d  only u p o n  ag reen len t  to pay  NFPA a royahy .  Ihis  ~ovahy is r equ i l ed  to i l l(wide 
funds  tor  tilt" research  and  deve lopmen t  necessalv to con t inue  the wnrk of NFPA an(l its volunteers  m con 
t inual ly  u p d a t i n g  a n d  revising NFPA s t anda rds ,  lrnth.i te r ta i l l  cncul lxs tan(es ,  publ ic  au thor i t i es  with 
l a w m a k i n g  nr r u h ' m a k i n g  powers  may  apply  for a n d  may  ret ei',e a special  xovahv when the publ ic  interest 
will be served thereby .  

3. Scope of  L icense  G r a n t  - -  T h e  t e rms  a n d  c o n d m l m s  se t  tm th a h m e  do  not ex t end  to the index to 
this d o c u m e n t .  

(For f u r t h e r  e x p l a n a t i o n ,  see the Pol ler  C o n c e r n i n g  tilt' A d o p t i o n ,  P r n l t m g  a n d  Pub l i ca t ion  of  Nt"I 'A 
l ) ocumen t s  which  is avai lahh" up(m request  f rom tilt' N F P A . )  

Sta tement  on  N F P A  Procedures  

This  ma te r i a l  has been deveh)ped u n d e r  tilt' publ i shed  p rocedures  of the Na t iona l  Fire Pro tec t ion  
Associa t ion,  which  are des igned to assure the a p p o i n t m e n t  ot technica l ly  co lnpe ten t  Comn/ i t t ees  hav ing  
b a l a n c e d  rep resen ta t ion .  While  these p rocedures  assure the highest  degree  of  t are,  ne i ther  tilt' Na t iona l  Fire 
Protection Associat ion,  its member s ,  nor  those p a r t i c i p a t i n g  in its activities accep ts  any  liabili ty resul t ing 
t r om c o m p l i a n c e  or n o n c o m p l i a n c e  witix tilt" pro,, isions given tmlein,  fin anY restr ict ions irnllosed on 
ma te r i a l s  or processes, or for tile comple teness  of tilt" text. 

NFPA has no power  or au tho r i t y  to police or e n t m t e  c o m p l i a n c e  with the conten ts  of  this d o c u m e n t  
a n d  any  cer t i f ica t ion  of p roduc t s  s ta t ing  c o m p l i a n c e  with r e q u i r e m e n t s  of this d o c u m e n t  is m a d e  at tile peril  
of  tile certifier. 
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NFPA 306 

Standard for the 

Contro l  o f  Gas Ha z a r ds  on  Vessels 

1988 Edition 

This edi t ion of NFPA 306, Standard for  the Control of Gas Hazards on Vessels, was 
p repa red  by the Technica l  Commi t t ee  on Gas Hazards,  released by the Cor re la t ing  
Commi t t ee  on Marine  Fire Protect ion,  and acted on by the Nat iona l  Fire Protect ion 
Association,  Inc. at its Fall Meeting held November  9-11, 1987 in Por t land ,  Oregon.  
It was issued by the S tandards  Counci l  on December  2, 1987, with an effective da te  of 
December  22, 1987, and  supersedes all previous editions. 

The  1988 edi t ion of this s t anda rd  has been approved  by the Amer ican  Nat ional  
S tandards  Insti tute.  

Origin and Development  of NFPA 306 

The  original  s t anda rd  on this subject  was developed by the NFPA Commi t t ee  on 
Mar ine  Fire Hazards  in 1922 in coopera t ion  with the NFPA Commit tee  on F l a m m a b l e  
Liquids.  It was adop ted  by the Association and publ i shed  as Append ix  A of the 
"Regula t ions  Governing Mar ine  Fire Hazards ."  Fur the r  edit ions with minor  changes 
were publ ished in 1923, 1926, and  1930. In 1947, a complete ly  revised s t anda rd  was 
p repa red  by a joint  commit tee  of the Amer ican  Bureau of Shipping  and the National .  
Fire Protect ion Association. A revised edi t ion was developed by the NFPA Sectional  
Commi t t ee  on Gas Hazards,  approved  by the Commi t tee  on Mar ine  Fire Protect ion,  
and  adop ted  in 1962, a m e n d e d  in 1963, 1969, 1971, 1972, 1975, 1980, and 1984. 

The  1988 edi t ion represents a comple te  revision which adds  a new safety designa- 
tion, a safe condi t ion  for vessels in lay-up,  and  a section on mil i tary  unique vessels. 
Chapters  2, 3 and 4 were res t ruc tured  to present the sequence for ob ta in ing  a Mar ine  
Chemist  Cert if icate.  
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C o m m i t t e e  o n  M a r i n e  F i r e  P r o t e c t i o n  

C o r r e l a t i n g  C o m m i t t e e  

Robert Loeser, Chairman 
Dunedin. FL 

Guy Colonna, Secretary 

National Fire Protection Assn. 
(Nonvoting) 

Richard Comstock, Fire Prevention & Engineer- Boiling F. Douglas, Marine Associates, Inc. 
ing Bureau of Texas Warren E. Jackson, Glastonbury, CT 
Joseph J. Cox, American Institute of Merchant 
Shipping 

T e c h n i c a l  C o m m i t t e e  o n  

G a s  H a z a r d s  

Joseph J. Cox ,  Chairman 
American Inst. of Merchant Shipping 

Howard C. Blanding, American Bureau of Ship- 
ping 
Danny F. Davis, Arco Marine Inc. 

Rep. American Petroleum Institute 
W. B. Hataway, Marine Chemists Inc. of TX 

Rep. Marine Chemists Assn. Inc. 
James R. Herndon, Management & Training 
Associates 
Charles K. Klein, Newport News Shipbuilding 

Rep. Shipbuilders Council of America 
Kathy J. Metcalf, Sun Refining & Marketing, 
Marine Dept. 

Rep. American Inst. of Merchant Shipping 
Frank G. Monaghan, Mare Island Naval 
Shipyard 

Rep. U.S. Dept. of Navy 

Winston A. Smith, Norshipco 
Rcp. Shipbuilders Council of America 

Frank T. Stegbauer, Southern Towing Co. 
Rep. American Waterways Operators, Inc. 

Richard L. Swift, Pittshurgh, PA 
Rep. Instrument Society of America 

Charles C. Thorn ton ,  Thornton l,ahoratories 
I nc. 

Rcp. Marine Chemists Assn. 
Richard S. Tweedie, U.S. Coast Guard 
Kenneth M. Vogel, M & M Protection Cnn- 
sultants 
Chester H. Waiters, Nat'h Marine Service Inc. 

Rep. American Waterways Operators, Inc. 

John  T. Bell, Marine Inspection Services Inc. 
(Alternate to W. B. Hataway) 

Danny R. Joyce, Avondale Shipyards Inc. 
(Alternate to W. Smith) 

John  E. Lindak, U.S. Coast Guard 
(Alternate to R. S. Tweedie) 

A. Oxendine, U.S. Dept. of the Navy 
(Alternate to F. G. Monaghan) 

Susan M. Herbert,  U.S. Dept of Labor -- OSHA 

Alternates 

Nonvoting 

William D. Stegbauer, Southern Towing Co. 
(Alternate to F. T. Steghauer) 

Robert H. Walker, Jr . ,  Marine Chemist Service 
Inc. 

(Alternate to C. C. Thornton) 

Ronald L. Signorino, U.S. Dept of l.ahor 
OSHA 

(Alternate to S. M. l-lerbcrt) 

This list represents the membership  at the t ime the Commz~tee was balloted on the text o f  this edflion. 
Since that time, changes in the membersh ip  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 memher serves. 
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Standard for the 

C o n t r o l  o f  G a s  H a z a r d s  o n  V e s s e l s  

1988 E d i t i o n  

N O T I C E :  An asterisk (*) fo l lowing the n u m b e r  or let ter  
de s igna t i ng  a p a r a g r a p h  indicates  exp lana{ory  ma te r i a l  on tha t  
p a r a g r a p h  in A p p e n d i x  A. 
I n f o r m a t i o n  on re fe renced  pub l i ca t ions  c a n  be  f o u n d  in A p p e n -  
dix D. 

Chapter 1 General  

1-1 Scope. 
1-1.1 This  s t andard  applies to vessels car ry ing  or burn-  
ing as fuel f l ammab le  or combust ib le  liquids. It also ap- 
plies to vessels car ry ing  or having car r ied  f l ammab le  com- 
pressed gases, chemicals  in bulk, or o ther  products  
capab le  of c rea t ing  a hazardous  condi t ion.  

1-1.2 This s t andard  describes the condit ions required 
before a space may be entered or work may be s tar ted on 
any vessel under  construct ion,  a l terat ion,  repair ,  or for 
shipbreaking.  

1-1.3 This s t anda rd  applies to cold work, app l ica t ion  or 
removal  of protect ive coatings,  and  work involving rivet- 
ing, welding, burning,  or like f i re -produc ing  operat ions.  

1-1.4 This s t andard  applies to vessels while in the 
United States, its terri tories,  and possessions, both within 
and  outside of yards for ship construct ion,  a l tera t ion,  
ship repair ,  or sh ipbreaking.  

1-1.5 The  s t anda rd  applies specifically to those spaces 
on vessels that  are subject  to concentra t ions  of combusti-  
ble, f l ammable ,  and  toxic liquids, vapors, gases, and  
chemicals  as here inaf ter  described.  This  s t andard  is also 
app l i cab le  to those spaces on vessels that  may not conta in  
sufficient oxygen to permi t  safe entry.  

1-2 Purpose .  The  purpose  of this s t anda rd  is to provide 
m i n i m u m  requi rements  and  condit ions for use in deter- 
min ing  that  a space or area  on a vessel is safe for entry or 
work. 

1-3" E m e r g e n c y  Excep t ion .  Nothing  in this s t andard  
shall be construed as p roh ib i t ing  the immedia t e  drydock- 
ing of a vessel whose safety is imper i led  (the vessel is sink- 
ing or is seriously damaged) ,  mak ing  it imprac t i cab le  to 
clean and gas free in advance.  

1-4" Governmental  Regulations.  Nothing  in this 
s t anda rd  shall be construed as superseding existing re- 
qui rements  of any governmenta l  or local authori ty .  At- 
tent ion of owners, repairers ,  and  chemists is d i rec ted  to 
the "Rules and Regulat ions  for T a n k  Vessels" and  other  
rules and regulat ions for vessel inspection of the Uni ted  
States Coast Gua rd  and  the "Occupa t iona l  Safety and  
Heal th  S tandards"  of  the Uni ted  States Depa r tmen t  of 

L a b o r  which prescribe an inspection pr ior  to making  re- 
pairs  involving riveting, welding, burning,  or s imilar  fire- 
p roduc ing  operat ions,  and pr ior  to en ter ing  spaces where 
oxygen deficiency may exist. Those s tandards  provide,  
under  the condit ions stated therein,  for inspection by a 
Marine Chemist  cer t i f icated by the Nat ional  Fire Protec- 
tion Association or, al ternat ively,  inspection by cer ta in  
other  persons. 

1-5 Def in i t i ons .  Unless expressly stated elsewhere, the 
following terms shall, for the purpose of this s tandard ,  
have the meanings  indica ted  below. 

Adjacent Spaces. Those spaces in all directions from 
subject  space, inc luding  all points of contact ,  corners, 
diagonals ,  decks, tank tops, and  bulkheads.  

Certificate. See "Mar ine  Chemist 's  Cert i f icate ."  

Chemical .  Any compound ,  mixture,  or solution in 
the form of a solid, l iquid, or gas, that  may be hazardous  
by virtue of its propert ies  o ther  than or in addi t ion  to 
f lammabi l i ty ,  or by virtue of the proper t ies  of  compounds  
that  might  be evolved from hot work or cold work. 

Coi led  Vessels. Tank  vessels using a closed systerfi of 
hea t ing  coils that  use thermal  oil as the heat ing media .  

Flammable.  The  words " f l ammable"  and "inflam- 
mable"  are in te rchangeab le  or synonymous terms for the 
purpose  of this s t andard .  

Flammable  Compressed Gas. Any f l ammable  gas 
that  has been compressed a n d / o r  l iquefied for the pur- 
pose of t ranspor ta t ion  and has a Reid vapor  pressure ex- 
ceeding 40 psia (2.76 × 10 s Pa). 

H o l l o w  S t ruc tu res .  Rudders ,  rudde r  stocks, skegs, 
castings, masts and  booms, rails, and  other  a t t achments  
to a vessel that  enclose a void space. 

Marine Chemis t .  The  holder  of a valid Cert i f icate  
issued by the Nat ional  Fire Protect ion Association in ac- 
cordance  with the "Rules for Cert i f icat ion of Mar ine  
Chemists ,"  establ ishing him as a person qual i f ied to 
de te rmine  whether  construct ion,  a l tera t ion,  repair ,  or 
sh ipbreak ing  of vessels, which may involve hazards 
covered by this s t andard ,  can be under taken  with safety. 

Activities of a Marine  Chemist ,  as def ined in this sec- 
tion, are l imited to the inspection and cert i f icat ion pro- 
cedures descr ibed in this s t anda rd  and  consul t ing services 
connected  therewith.  

Marine Chemist's Certificate (Certificate). A writ- 
ten s ta tement  issued by a Marine  Chemist  in the form and 
m a n n e r  prescr ibed by this s t andard .  It states the condi- 
tions that  the Marine  Chemist  found at the t ime of his in- 
spection.  

Materials. 

(a) F l a m m a b l e  L i q u i d .  Any l iquid having a flash 
point  (closed cup) below 80°F (26.6°C) and having a 
vapor  pressure not exceeding 40 psi absolute (2068.6 m m  
Hg) at 80°F (26.6°C). 
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1. Grade A.  Any f l ammab le  l iquid having a Reid 
vapor  pressure of 14 lb (9.6 x 104 Pa) or more.  

2. Grade B. Any f l ammab le  l iquid having a Reid 
vapor  pressure under  14 lb (9.6 × 104 Pa) and over 8½ lb 
(5.9 × 104 Pa). 

3. Grade C. Any f l ammab le  l iquid having a Reid 
vapor  pressure of81A lb (5.9 × 104 Pa) or less and a flash 
point  of 80°F (26.6°C) or below. 

(b) C o m b u s t i b l e  L i q u i d .  Any l iquid having a flash 
point  (open cup) at or above 80°F (26.6°C). 

1. Grade D. Any combust ib le  l iquid having a flash 
point  below 150°F (65.5°C) and above 80°F (26.6°C). 

2. Grade E. Any combust ib le  l iquid having a flash 
point of 150°F (65.5°C) or above. 

(c) Toxic  Materials. Any mater ia l  whose propert ies  
conta in  the inherent  capaci ty  to produce  injury to a 
biological  system. This  is dependen t  on concent ra t ion ,  
rate,  method ,  and  site of absorpt ion.  

Repair Classifications. 

(a) H o t  W o r k .  Any construct ion,  a l tera t ion,  repair ,  
or sh ipbreak ing  opera t ion  involving riveting, welding, 
burning,  or s imilar  f i re -produc ing  operat ions.  Gr inding,  
dri l l ing,  abrasive blasting, or s imilar  spa rk -p roduc ing  
opera t ions  shall be considered hot work unless deemed 
otherwise by a Marine  Chemist .  

(b) Co ld  W o r k .  Any cons t ruc t ion ,  a l t e r a t i on ,  
repair ,  or sh ipbreak ing  that  does not involve heat,  fire, or 
spa rk -p roduc ing  operat ions .  

(c) W o r k  Below Deck.  Work  in or on enclosed 
spaces sur rounded  by shell, bulkheads ,  and  overheads.  

(d) W o r k  in  the Open. Work  per fo rmed  from open 
decks or in spaces from which the overhead has been 
complete ly  removed.  

Secured. Closed in a manne r  to avoid acc identa l  
open ing  or opera t ion .  

Shipbreaking.  The  break ing  down of a vessel's struc- 
ture for the purpose  of sc rapping  the vessel; includes the 
removal  of gear,  equ ipment ,  or any componen t  par t  of a 
vessel. 

Tanker  Designations.  

(a) T a n k  Vessels. Any vessel especially const ructed 
or converted to carry  l iquid bulk cargo in tanks. 

(b) T a n k  Ship .  Any tank vessel p rope l led  by power 
or sail. 

(c) T a n k  Barge .  Any tank vessel not equ ipped  with 
a means  of self-propulsion.  

Vessel. Includes every descr ipt ion of watercraf t  used, 
or capab le  of being used, as a means  of t ranspor ta t ion  on 
water.  

Chapter 2 M i n i m u m  Requirements  for 
Issuance of Marine Chemist's Certificate 

and Maintenance  Condit ions 

2-1 T h e  Marine Chemist Shall  Personally Determine 
Conditions.  A Marine Chemist  may issue a Cert i f icate  
set t ing forth, in writing, that  the prescr ibed work to a 
vessel can be under t aken  with safety. The  Marine  
Chemist  shall physically inspect the condit ions and carry 
out tests within each c o m p a r t m e n t  or space ensuring 
compl iance  with the m i n i m u m  app l i cab le  requi rements  
to his satisfaction pr ior  to issuing a Cert i f icate .  

2-2 Procedures Prior to Issuance of a Certificate. 
2-2.1 The  ca l ibra t ion  of all ins t ruments  used by the 
Marine  Chemist  shall be checked before and after each 
day's use. A record shall be ma in ta ined  of all ca l ib ra t ion  
checks. 

2-2.2 The  Marine  Chemist 's  de te rmina t ions  shall in- 
clude an internal  inspection and tests of the spaces to be 
cert i f ied and  spaces ad jacent  thereto.  The  de te rmina-  
tions shall also include:  

(a) the three previous cargoes carr ied,  

(b) the na ture  and extent  of the work, 

(c) s tar t ing t ime and dura t ion  of the work, 

(d) tests of cargo and vent lines at manifolds  and ac- 
cessible openings,  

(e) verif icat ion that  cargo valves in prescr ibed areas of 
work are tagged and secured in a manne r  to avoid ac- 
c identa l  opening  or opera t ion ,  and  

(f) tests of cargo heat ing coils. 

2-3 Standard Safety Designations and Condit ions Re- 
quired. The  following s t anda rd  safety designat ions 
shall be used where app l icab le  in p repa r ing  Certif icates,  
cargo tank labels,  and  other  references.  

2-3.1 SAFE F O R  W O R K E R S .  Means that  in the com- 
p a r t m e n t  or space so designated:  

(a) *The oxygen content  of the a tmosphere  is at least 
19.5 percent,  and  not grea ter  than 22 percent  by volume, 
and  

(b) *The concent ra t ion  of f l ammab le  mater ia ls  is 
below 10 percent  of the lower explosive l imit ,  and  

(c)* Any toxic mater ia ls  in the a tmosphere  associated 
with cargo,  fuel, tank coatings,  iner t ing mediums,  or 
fumigants  are within permissible concentra t ions  at the 
t ime of the inspection, and 

(d)* T h e  residues or mater ia ls  associated with the 
work author ized by the Cert i f icate  will not p roduce  un- 
cont ro l led  toxic mater ia ls  under  existing a tmospher ic  
condi t ions while ma in t a ine d  as d i rec ted  on the Cer- 
t if icate.  

(e) If any of the condit ions of 2-3.1(a), (b), (c), or (d) 
do not exist, then the designat ion "Not Safe for Workers"  
or  "Enter  with Restrictions" shall be used. 
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2-3.2 N O T  SAFE F O R  W O R K E R S .  Means that  in 
the c o m p a r t m e n t  or space so designated,  personnel shall 
not  be allowed to enter.  

2-3.3 E N T E R  w I T H  R E S T R I C T I O N S .  Means that  
in any c o m p a r t m e n t  or space so designated,  entry for 
work may  be made  only if condit ions of p roper  protect ive 
equ ipment ,  clothing,  and  t ime are as specified. 

2-3.4 SAFE F O R  H O T  W O R K .  Means that  in any 
c o m p a r t m e n t  or space so designated:  

(a)* T h e  oxygen content  of the a tmosphere  is not to 
exceed 22 percent  by volume and that ,  

(b)* The  concent ra t ion  of f l ammab le  mater ia ls  in the 
a tmosphere  is less than  10 percent  of  the lower explosive 
l imit ,  and  that  

(c) The  residues are not capab le  of p roduc ing  a higher  
concent ra t ion  than  pe rmi t t ed  by 2-3.4(a) or (b) under  ex- 
isting a tmospher ic  condit ions in the presence of hot work 
and while ma in t a ined  as d i rec ted  on the Cert if icate,  and 
fur ther ,  

(d) All ad jacent  spaces, inc luding d iagonal  spaces, 
conta in ing  or having conta ined  f l ammab le  or combusti-  
ble materials ,  are sufficiently clean to prevent  the spread  
of fire; or are satisfactorily inerted;  or in the case of ship's 
fuel oil tanks or lube tanks, or engine room or fire room 
bilges or o ther  machinery  spaces, have been t rea ted  in ac- 
cordance  with the Mar ine  Chemist 's  requirements .  

(e) If  any of the condit ions of 2-3.4(a), (b), (c), or (d) 
do not exist, the des ignat ion "Not  Safe for Hot Work"  
must  be used. 

2-3.5 N O T  SAFE F O R  H O T  W O R K .  Means that  in 
the c o m p a r t m e n t  so des ignated,  hot work shall not be 
pe rmi t t ed .  

2-3.6 SAFE F O R  S H I P B R E A K I N G .  Means that  the 
c o m p a r t m e n t  so des ignated:  

(a) Shall meet  the requi rements  of 2-3.4(a) th rough  
(d). 

(b) T h e  residual  combust ib le  mater ia ls  des ignated are 
not capab le  of  p roduc ing  fire beyond the ext inguishing 
capabi l i t ies  of the equ ipmen t  on hand.  

2-3.7 I n e r t e d .  Means that  one of the following pro- 
cedures has been comple ted  in the c o m p a r t m e n t  or space 
so designated:  

(a)* Carbon  dioxide  or o ther  non f l ammab le  gas ac- 
cep tab le  to the Marine  Chemist  has been in t roduced  into 
the space in sufficient volume to ma in ta in  the oxygen 
content  of  the a tmosphere  of  the enclosed space at or 
below 8.0 percent  or 50 percent  of the amoun t  requi red  
to suppor t  combust ion,  whichever is less. 

(b) T h e  space has been f looded with water,  provided 
that  any hot work is pe r fo rmed  at least 3 ft (0.9 m) below 
the water  level and,  fur ther ,  provided that  the gas con- 
tent  of  the a tmosphere  above the water  does not exceed 10 
percent  of the lower explosive l imit  and  such p rocedure  is 
approved  by a Mar ine  Chemist .  

(c) T h e  kind of gas and  the safe disposal and  securing 
of  gas iner t ing med ia  shall be noted  on the Cert i f icate  by 

the Marine  Chemist  upon comple t ion  of repairs.  Closing 
and securing of hatches and other  openings,  except  vents, 
may be considered as "safe disposal" by the Marine  
Chemist .  

2-3.8 Inerted for Flammable  Compressed Gas.  Means 
that  individual  pressure tanks with a working pressure of 
50 psi (3.45 × 10 ~ Pa) or more  are considered in a safe 
condi t ion  for such work not direct ly involving these tanks 
or their  pipelines when a positive pressure is ma in ta ined  
on the tanks by the f l ammable  vapors and special precau-  
tions are observed under  carefully control led condit ions 
as specified on the Cert if icate.  

2-3.9 Safe for L a y - u p .  Means that  for any tank ship so 
des ignated  any of the following condit ions has been met:  

(a) T h e  vessel has been cleaned in accordance  with the 
provisions in Section 3-1 and the vessel is inspected weekly 
by the responsible owner's representat ive to ensure that  
no change  in condit ions occurs. 

(b) All the cargo tanks have been discharged of cargo 
as far as prac t icable ,  the residues are not capab le  of pro- 
duc ing  more  than  10 percent  of  the LEL, and the vessel is 
inspected weekly by the responsible owner's represen- 
tative to ensure that  no change  in condit ions occurs. 

(c) All the cargo tanks have been iner ted to less than  8 
percent  oxygen or  50 percent  of  the amoun t  to suppor t  
combust ion,  whichever is less; a responsible owner's 
representat ive  is in constant  a t t endance  and the vessel is 
re inspected dai ly  until  stabil ized; thereaf ter ,  the responsi- 
ble owner's representat ive  is to ma in ta in  daily inspections 
and  records of oxygen content .  

2-4 Preparation of Certificates. W h e n  the Marine  
Chemist  is satisfied that  the requi rements  of this s t andard  
and  any o ther  requi rements  necessary in order  that  the 
prescr ibed work can be under t aken  with safety have been 
car r ied  out  or have not been met,  a Cert i f icate  shall be 
p r e p a r e d  in form and manne r  prescr ibed by this stan- 
da rd .  

2-4.1 The  Cert i f icate  shall include the frequency and 
type of  such addi t iona l  tests, inspections, qualif icat ions,  
and  other  instructions as the Mar ine  Chemist  specifies. 

2-4.2 The  Cert i f icate  shall state condi t ions under  which 
the Mar ine  Chemist  should be consulted or recalled.  

2-4.3 Such qual i f icat ions and  requi rements  shall in- 
c lude precaut ions ,  inc luding protect ive equ ipmen t  and 
devices, necessary to e l iminate  or minimize hazards that  
may  be present  from protect ive coatings or residues from 
cargoes.  

2-5 Issuance of Certificates. The  Cert i f icate  shall be 
comple ted  and a s ignature  for receipt  of  the Cert i f icate  
shall  be obta ined ,  signifying the unde r s t and ing  of the 
condit ions and l imita t ions  under  which it is issued. 

2-5.1 If the Cert i f icate  is issued in connect ion  with com- 
mencemen t  of  repai r  work, it shall be del ivered to, and  
signed for by, the ship repa i re r  or his author ized 
representat ive.  
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2-5.2 If the Cert i f icate  is issued for purposes other  than 
the commencemen t  of repai r  work, it shall be del ivered 
to, and signed for by, the person who author ized the in- 
spection or his author ized representat ive.  

2-6 Responsibil ity for Obtaining  Certificate and 
Mainta in ing  Conditions.  
2-6.1 Work author ized by the Cert i f icate  must com- 
mence within 24 hours unless otherwise noted on the Cer- 
tificate. 

2-6.2 It is the responsibil i ty of the vessel repairer ,  ship- 
breaker ,  or vessel bui lder  to re ta in  the services of the 
Mar ine  Chemist ,  to secure copies of his Cert if icate,  and  
to provide the master  of the vessel and  the representat ives 
of the vessel owner with copies of such Cert if icate.  
Receipt  and under s t and ing  of  the Cert i f icate  shall be 
acknowledged by s ignature  of the person or his represen- 
tative request ing the service. 

2-6.3 Th roughou t  the course of repairs or al terat ions,  
condit ions on the Cert i f icate  shall be ma in ta ined  on the 
vessel by full observations of all qual i f icat ions  and re- 
quirements .  

2-6.4 It is the responsibil i ty of the vessel repairer ,  ship- 
breaker ,  or vessel bu i lder  to ensure that  the prescr ibed 
work is carr ied  out at the same locat ion where the Cer- 
t ificate was issued unless movement  is author ized by the 
Mar ine  Chemist  on the Cert if icate.  

2-6.5 It is the responsibil i ty of the person signing for 
receipt of the Cert i f icate  to securely post the Cert i f icate  in 
a conspicuous place aboa rd  the vessel. 

2-6.6 All access openings to spaces des ignated  "Not  Safe 
for Workers ,"  inc luding inerted spaces, shall be ap- 
propr ia te ly  labeled with a warning  sign "Not  Safe for 
Workers ,"  which shall remain  in place unless recer- 
t i f icated.  

Chapter 3 Preparing Vessels for 
Issuance of a Marine Chemist's Certificate 

3-1 Where  a Safe Condit ion Is to Be Obtained Entirely 
by Cleaning.  (See Appendix B.) 

3-1.1 All cargo pumps,  cargo lines, inert gas lines, 
crude oil wash lines, p iped  cargo fire ext inguishing sys- 
tems, and  vent lines shall have been flushed with water,  
blown with steam or air, or inerted.  

3-1.2 Compar tmen t s  concerned shall be so c leaned that  
the a tmosphere  in all cargo compar tmen t s  and ad jacent  
spaces, inc luding those d iagonal ly  ad jacent  to, is in ac- 
cordance  with 2-3.1 a n d / o r  2-3.4, as appl icable .  

3-1.3 Tanks  or compar tmen t s  with residues whose flash 
point  is 180°F (82.2 °C) or above may be par t ia l ly  c leaned 
for minor  hot work. Such spaces and ad jacent  spaces di- 
rectly affected shall be c leaned back a sufficient d is tance 
f rom the work to meet  the requi rements  of 2-3.4(d). T h e  

r ema inde r  of the space and ad jacent  spaces shall meet  the 
requi rements  of 2-3.4(a), (b), and  (c). 

3-1.4 The  residue in all compar tmen t s  concerned (with 
the except ion of tanks descr ibed in 3-1.3) shall be such 
that  the condit ions of 2-3.1 a n d / o r  2-3.4, as appl icable ,  
shall be met.  

3-2 Where a Safe Condit ion Is to Be Obtained by Both 
Cleaning and Inert ing or Entirely by Inerting.  (See 
Appendix B. ) 

3-2.1 The  Mar ine  Chemist  shall approve  the use of the 
iner t ing m e d i u m  and shall personal ly supervise introduc-  
t ion of the iner t ing m e d i u m  into the space to be inerted,  
except  in si tuations where an iner t ing med ium has been 
in t roduced  pr ior  to the vessel's arr ival  at the repai r  facil- 
ity. A Mar ine  Chemist ,  in all cases, shall personal ly con- 
duct  tests to de te rmine  that  the oxygen content  of the in- 
er ted  space is at or below 8 percent  or  50 percent  of the 
amoun t  requi red  to suppor t  combust ion,  whichever is 
less. The  Marine  Chemist  shall be readi ly avai lable  dur-  
ing the ent ire  per iod of  work, and  he shall de t e rmine  that  
the oxygen level in the inerted space is ma in t a ine d  at or 
below 8 percent  or 50 percent  of the amoun t  requi red  to 
suppor t  combust ion,  whichever is lower. On vessels not 
ut i l izing cargo space iner t ing systems, a Marine  Chemist  
shall specify the safe disposal and  securing of the iner t ing 
m e d i u m  following comple t ion  of the repai r  work on the 
inerted space and ad jacent  spaces. 

3-2.2 All p iped  cargo fire ext inguishing systems within 
the cargo tanks and vent lines, except  those in the iner ted 
spaces, shall have been flushed with water,  blown with 
s team or air, or inerted.  (All valves to the inerted spaces 
shall be tagged and secured in such a manne r  as to avoid 
acc identa l  opening  or opera t ion . )  All cargo pumps  and 
cargo lines, inert  gas lines, and  crude  oil wash lines shall 
have been flushed with water,  blown with s team or  air, or 
iner ted.  

3-2.3 All spaces to be iner ted shall be sufficiently intact  
to re ta in  the iner t ing med ium.  All valves, hatches,  and  
o ther  openings  to the iner ted spaces, except  those con- 
t rol l ing the iner t ing med ium,  shall be closed and secured. 

3-2.4 Compa r tme n t s  or spaces in which in ternal  repairs  
or a l tera t ions  are to be under t aken  shall be c leaned to 
comply  with the requi rements  of 3-3 and  all o ther  spaces 
(with the except ion of tanks descr ibed in 3-1.3) shall be 
iner ted  in accordance  with the requi rements  of 2-3.7 or 
2-3.8. 

3-2.5 Compa r tme n t s  or spaces on which external  
repairs  or a l terat ions  are to be under t aken  on the exter- 
nal  boundar ies  (deck or shell) may be iner ted by gas in- 
s tead of being c leaned as descr ibed in 3-2, and all o ther  
spaces (with the except ion of tanks descr ibed in 3-1.3) 
shall be iner ted in accordance  with the requi rements  of 
2-3.7 or 2-3.8. 

3-3 W h e r e  a Safe Condit ion Is to Be Obtained Entirely 
by Cleaning Certain Compartments  and by Securing 
the Other Compartments.  (See Appendix B.) 
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3-3.1 Nonadjacent  spaces conta in ing atmospheres ex- 
ceeding 10 percent of the lower explosive limit shall be 
closed and secured, and those spaces noted on the Cer- 
tificate. 

3-3.2 All piped cargo fire extinguishing systems and 
vent lines to the spaces involved shall have been flushed 
with water, blown with steam "or air, or inerted, and the 
valves to all other compar tments  closed and secured. All 
cargo pumps and cargo lines, inert gas lines, and crude 
oil wash lines, shall have been flushed with water, blown 
with steam or air, or inerted, and the valves closed and 
secured in a manne r  to avoid accidental opening or 
operation. 

3-3.3 Compar tments  or spaces in which internal  repairs 
or alterations are to be under taken and all adjacent com- 
partments ,  including those diagonally adjacent thereto, 
shall be cleaned to comply with the applicable require- 
ments of 3-1. All other applicable spaces shall be closed 
and secured in a m a n n e r  to avoid accidental opening or 
operation.  

3-4 Where  a Safe Condit ion Is to Be Obtained by Both 
Cleaning and Inert ing or Entirely by Inert ing Certain 
Compartments  and by Securing the Other Compart- 
ments. (See Appendix B.) 

3-4.1 All piped cargo fire extinguishing systems and 
vent lines to the spaces involved, except those to the in- 
erted spaces, shall have been flushed with water, blown 
with steam or air, or inerted, and the valves to all other 
compar tments  closed and secured in a m a n n e r  to avoid 
accidental opening or operation.  All cargo pumps and 
cargo lines, inert gas lines, and crude oil wash lines shall 
have been flushed with water, blown with steam or air, or 
inerted, and the valves closed and  secured in such a man- 
ner as to avoid accidental opening or operation. 

3-4.2 Nonadjacent  spaces conta in ing  atmospheres ex- 
ceeding 10 percent of the lower explosive limit shall be 
closed and secured in a manne r  to avoid accidental open- 
ing or operation, and those spaces noted on the Cer- 
tificate. 

3-4.3 Compar tments  or spaces in which internal  repairs 
or alterations are to be under taken  shall be cleaned to 
comply with the requirements of 3-1 and all adjacent 
compartments ,  including those diagonally adjacent 
thereto, shall be inerted to comply with the applicable re- 
quirements  of 2-3.7 and all other compar tments  shall be 
closed and secured in compliance with 3-3.1. With re- 
spect to inerted spaces, the requirements  of 3-2.1 apply. 

3-4.4 Compar tments  or spaces on which external re- 
pairs or alterations are to be under taken on the external 
boundaries  (deck or shell) may be inerted by gas instead 
of being cleaned as described in 3-1. All adjacent com- 
partments ,  including those diagonally adjacent thereto, 
shall be inerted or cleaned to comply with applicable re- 
quirements  of 3-2. All other applicable spaces shall be 
closed and secured in compliance with 3-3.1. 

3-5 Cargo Heater Coils. 
3-5.1 All stearn supplied cargo heater coils to the spaces 
involved, except those to the inerted spaces, shall have 
been made safe by one of the following means: steaming, 
flushing with water, t)lowing with air, or inerting. 

3-5.2 Coils in cargo tanks that have been used for 
chemicals that may react with water or steam shall be 
cleaned in accordance with the requirements of 5-3.2. 

3-5.3 On coiled vessels using thermal heating oils [FP 
500°F+  (260°C +)]  or ahove, the Marine Chemist shall 
satisfy himself as to the integrity of the heater coils in the 
prescribed work areas. 

3-6 Electric Welding Operations. When detcrmined 
to be necessary by the Marine Chemist, electrical welding 
ground cables shall be connected to the ship's structure, 
as close as possible to the point of welding, with a safe 
current-carrying capacity equal to or exceeding the 
specified ma x i mum output  capacity of the unit which it 
services. 

3-7 Requirements  for Use of a Designated B e r t h i n g  
Area for Cleaning,  Gas Freeing, or Inerting.  
3-7.1 Vessels that have not been cleaned, gas freed, or 
inerted shall proceed to a designated berth, selected and 
set apart  with due regard to the hazards of the location 
and to hazards to adjacent property. 

3-7.2 The  degassing, cleaning, or inert ing of vessels at 
such designated berths shall be carried out in accordance 
with the requirements  of 3-1 or 3-2 before they are shifted 
to other berths. No repairs involving hot work, other than 
in boiler or machinery spaces when specifically certified 
by a Marine Chemist. shall be under taken  on any vessel in 
such designated berth until  it has been degassed and 
cleaned or inerted in accordance with the requirernents 
of 3-1 or 3-2 nor shall such repairs be then under taken if 
another  vessel that has not complied with these require- 
ments is in the designated berth at the same time. 

3-8 Adjacen t  Ship's  Fuel  Oi l  Tanks .  No hot work 
shall be permit ted within 3 ft (0.9 m) of any ship's fuel oil 
tanks unless these tanks have been cleaned, inerted, or 
the work is authorized by the Marine Chemist. 

Chapter 4 Vessels Required to Have 
Marine Chemist's Certificate 

4-1 T a n k  Vessels. Tank  vessels may be repaired when 
cleaned, or cleaned and inerted, in accordance with the 
provisions in 3-1.or 3-2, respectively. A Certificate to this 
effect shall he required. Repairs or alterations involving 
hot work shall not be under taken  unless specifically au- 
thorized by the Certificate. 

Exception No. 1: Tank vessels may enter a repair yard 
for examination, afloat or in dry dock, provided that all 
bulk cargo compartments an'd cofferdams are kept 
closed. 
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Exception No. 2: Tank vessels may enter a repair yard 
for scraping, washing down, and painting, afloat or in 
dry dock, provided that all bulk cargo compartments and 
cofferdams are kept closed. 

Exception No. 3. Tank vessels may enter a repair yard 
for work (hot or cold) to be performed outside Of the 
vessel, afloat or in dry dock, on the propeller, tailshaft, or 
rudder, or.for work to be performed O[f the vessel, such as 
on the anchors or chains, provided that all bulk cargo 
compartments and cofferdams are kept closed. 

Exception No. 4: Tank vessels may enter a repair yard, 
afloat or in dry dock, for work within boiler and ma- 
chinery spaces and~or other locations provided that, 
where hot work is to be undertaken, a Certificate shall be 
required. This Certificate shall set forth each spectfic lo- 
cation .for which hot work is approved. All bulk cargo 
compartments, cofferdams, and~or other areas where the 
flammable content of the atmosphere is above lO percent 
of the lower explosive limit shall be kept closed and 
secured. The securing of the compartments, cofferdams, 
and other areas shall be noted on the Certificate. 

Exception No. 5: Tank vessels that proceed to a dry 
dock or designated berth selected with due regard to the 
hazards of the location and to hazards to adjacent prop- 
erty may undergo spec(fic limited repairs of a local nature 
when the compartments or spaces involved and the adja- 
cent compartments or spaces are prepared i~ accordance 
with the provisions of 3-3 and 3-4. 

4-2 Vessels Other Than Tank Vessels. On any vessels 
that have carried f lammable  or combustible liquid in 
bulk as fuel or cargo, or cargoes that may produce 
hazardous atmospheres ( including,  but  not limited to, 
those of decomposition or reaction with oxygen from the 
atmosphere), no repairs involving hot work shall be made 
in or on the external boundaries  (shell, tank top, or deck) 
of cargo tanks, fuel tanks, oil pipelines, heating coils or 
hollow structures, and machinery spaces, unless such 
compar tment  and pipelines, as deemed necessary by the 
Marine Chemist, have been cleaned or inerted to meet 
the appropriate  designation requirements  of Section 2-3 
and  2-3.7. Repairs and alterations shall not be under- 
taken until  a Certificate is obtained.  

4-3 Military Unique Vessels (i.e., U.S. Navy, Coast 
Guard, Army). 
4-3.1 Oilers and tank barges shall be treated as "Tank  
Vessels" in accordance with Section 4-1. 

4-3.2 All ammun i t i on  shall be removed from any space 
requir ing hot work. Adjacent spaces conta in ing ammuni -  
tion shall be treated in accordance with Marine Chemist 
requirements.  Adjacent spaces conta in ing f lammable  or 
combust ible  liquids shall be treated in accordance with 
2-3.4. 

4-3.3 Adjacent tanks used for radiat ion shielding on 
nuclear-powered vessels shall be treated in accordance 
with the Marine Chemist's requirements.  

4-3.4 All other types of military vessels shall he treated 
in accordance with Section 4-2. 

4-3.5 All tanks, confined spaces, and machinery com- 
par tments  in which "internal"  repairs or alterations are to 
be under taken  shall be cleaned to comply with the re- 
quirements  of 2-3.1 or 2-3.3, and 2-3.4; and all adjacent 
compar tments  shall be cleaned to meet the requirements 
of 2-3.4, or any of the adjacent tanks may be inerted, to 
the meet the requirements of 2-3.7. 

Exception. Spaces covered by 3-1.3, Section 3-8, and 
4-3.3. 

4-3.6 All tanks, confined spaces, and machinery com- 
par tments  on which "external" repairs or alterations are 
to be under taken shall be cleaned to comply with the re- 
quirements  of 2-3.4, or any tanks may be inerted to com- 
ply with the requirements  of 2-3.7: and all adjacent com- 
par tments  shall be cleaned to meet the requirements  of 
2-3.4, or any adjacent tanks may be inerted to meet the 
requirements of 2-3.7. 

Exception: Spaces covered by 3-1.3, Section 3-8, and 
4-3.3. 

4-4 Vessels in  Lay-up .  A tank ship in lay-up shall be 
treated in accordance with Section 4-1. No repairs or 
alterations involving hoiL work shall be made unless 
authorized by the Marine Chemist in accordance with the 
provisions of 2-3.9. 

4-5 Vessels Carrying Flammable Compressed Gas. On 
any vessels that have carried f lammable  compressed gas 
in bulk, no repairs or alterations involving hot work shall 
be made unless the provisions of 4-1 have been complied 
with, provided individual pressure tanks, inerted in ac- 
cordance with 2-3.8, are considered in a safe condit ion 
for such work not directly involving these tanks or their 
pipelines. 

Chapter 5 Additional Requirements for 
Bulk Chemical Cargo Tanks 

5-1 Scope. 
5-1.1 This section describes the conditions required 
before repairs can be made in spaces that have carried or 
have been exposed to chemicals in bulk. The  remain ing  
spaces in the vessel shall comply with the applicable pro- 
visions in Chapter  4. 

5-1.2 The  definitions set forth in Section 1-5 shall apply 
to this chapter.  

5-2 Minimum Requirements. 
5-2.1 All m i n i m u m  requirements  for issuance of the 
Certificate set forth in Chapter  2 of this s tandard are ap- 
plicable to spaces that have carried or have been exposed 
to chemicals in bulk. 

5-2.2 The  designation "Not Safe for Workers" shall be 
used for spaces that have carried material  of unknown 
chemical hazards. (See 2-4.3.) 
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5-2.3 Results of any chemical  hazard  tests may be noted 
on the Cert if icate.  

5-3 Minimum Conditions. 
5-3.1 Min imum condit ions that  shall prevail  pr ior  to 
the issuance of a Cert i f icate  for spaces that  have con- 
ta ined  chemicals  in bulk shall be as set forth in Chap te r  
3, insofar as they are appl icable ,  and as set forth in this 
section. 

5-3.2 All pipelines,  inc luding hea t ing  coils, fire extin- 
guishing systems, and vents, together  with the cargo 
pumps  and cargo lines serving the chemica l -car ry ing  
spaces, shall be init ially dealt  with to the satisfaction of 
the Marine  Chemist .  Care shall be exercised in the selec- 
tion of methods  and mater ia ls  used for c leaning or inert- 
ing to avoid noncompat ib i l i ty  with previous cargoes. 

5-3.3 Compar tmen t s  having carr ied  chemicals  in bulk 
and that  are to be c leaned shall be so c leaned that  the at- 
mosphere  in those compar tmen t s  is in accordance  with 
2-3.1 and 2-3.4, as appl icable .  

5-3.4 The  residues in the compar tmen t s  concerned 
shall be such that  the condi t ions of 2-3.1 and 2-3.4, as ap- 
pl icable ,  will be met.  

Chapter 6 Additional Requirements for 
Flammable Cryogenic Liquid Carriers 

6-1 Scope. 

6-1.1 The  design and opera t iona l  character is t ics  of 
tank, cargo-handl ing ,  and  re la ted systems on vessels car- 
rying f l ammab le  cryogenic l iquid cargoes must be fully 
apprec ia ted  by the Marine Chemist  in mak ing  the deter- 
mina t ions  required by Section 2-1 of this s t andard .  This 
chap te r  describes the condi t ions requi red  before repairs  
can be made  in spaces that  have carr ied  or have been ex- 
posed to f l ammab le  cryogenic l iquid cargoes in their  liq- 
u id  or vapor  form. 

6-1.2 This chap te r  supplements  the factors to be con- 
s idered pr ior  to issuance of the Cert i f icate  in accordance  
with Section 2-1. 

6-1.3 Special Endorsement Attesting to Marine Chem- 
ist's Qualifications. Only those Marine  Chemists  who 
have evidenced the requi red  addi t iona l  experience,  t rain-  
ing, and  knowledge shall be author ized to issue certifi- 
cates under  the requi rements  of this chapte r .  Such Chem- 
ists shall receive a special endorsement  on the Marine  
Chemist 's  Cert i f icate  issued them by the Nat iona l  Fire 
Protect ion Association.  

6-2 Definitions. 
6-2.1 The  defini t ions set forth in Section 1-5 shall apply  
to this chapter .  

6-2.2 The  following addi t iona l  defini t ions are ap- 
pl icable:  

Cargo Area. T h a t  par t  of the ship that  contains  the 
cargo con ta inment  system and cargo p u m p  and com- 
pressor rooms and includes deck areas over the full beam 
and length of the ship above the foregoing. Where  fitted, 
the cofferdams,  ballast ,  or void spaces at the after end of  
the af termost  hold space, or the forward end of the for- 
wardmost  hold space, are excluded from the cargo area.  

Cargo Containment System. The  a r rangement  for 
con ta inment  of cargo including,  where fitted, a p r imary  
and secondary barr ier ,  associated insulation, and any in- 
tervening spaces and adjacent  s t ructure  if necessary for 
the suppor t  of these elements.  If the secondary bar r ie r  is 
par t  of the hull s t ructure,  it may be a bounda ry  of the 
hold space. 

Cryogenic L i q u i d .  A refr igerated l iquefied gas hav- 
ing a boi l ing point  lower than -130°F  (-90°C).  

Gas-Dangerous Space.  

(a) A space in the cargo area  that  is not a r ranged  or 
equ ipped  in an approved  manne r  to ensure that  its atmo- 
sphere is at all t imes ma in t a ined  in a gas-safe condit ion.  

(b) An  enclosed space outside the cargo area  through 
which any p ip ing  that  may conta in  l iquid or gaseous 
products  passes, or within which such p ip ing  terminates,  
unless approved  a r rangements  are installed to prevent  
any escape of p roduc t  vapor  into the a tmosphere  of that  
space. 

(c) A cargo con ta inment  system and cargo piping.  

1. A hold space where cargo is carr ied  in a cargo 
con ta inment  system requi r ing  a secondary barr ier .  

2. A hold space where cargo is carr ied  in a cargo 
con ta inment  system not requi r ing  a secondary barr ier .  

(d) A space separa ted  from a hold space descr ibed in 
(c) 1, above, by a single gast ight  steel boundary .  

(e) A cargo p u m p  room and  cargo compressor  room. 

(f) A zone on the open deck, or semienclosed space on 
the open deck within 9.84 ft (3 m) of any cargo tank out- 
let, gas or vapor  outlet ,  cargo pipe flange, cargo valve, or 
en t rance  and vent i la t ion opening  to cargo p u m p  rooms 
and  cargo compressor  rooms. 

(g) T h e  open deck over the cargo area and 9.84 ft 
(3 m) forward and aft of the cargo area  on the open deck 
up  to a height of 7.88 ft (2.4 m) above the weather  deck. 

(h) A zone within 7.88 ft (2.4 m) of the outer  surface of 
a cargo con ta inment  system where such surface is exposed 
to the weather .  

(i) An  enclosed or semienclosed space in which pipes 
conta in ing  products  are located.  

(j) A c o m p a r t m e n t  for cargo hoses. 

(k) An  enclosed or semienclosed space having a direct  
open ing  into any gas-dangerous  space or zone. 

H o l d  Space.  The  space enclosed by the ship's struc- 
ture in which a cargo con ta inment  system is s i tuated.  

Interbarrier Space.  Tha t  space between a p r imary  
and secondary barr ier ,  whether  or not complete ly  or par-  
tially occupied  by insulat ion or other  mater ia l .  
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Primary B a r r i e r .  The  inner e lement  designed to 
conta in  the cargo when the cargo con ta inment  system in- 
cludes two boundar ies .  

Secondary B a r r i e r .  The  l iquid-resis t ing outer  ele- 
ment  of a cargo con ta inment  system designed to afford 
t empora ry  con ta inment  of any envisaged leakage of liq- 
uid cargo through the p r imary  bar r ie r  and  to prevent  the 
lowering of the t empera tu re  of the ship's s t ructure  to an 
unsafe level. 

6-3 Minimum Requirements. 
6-3.1 All m i n i m u m  requirements  for issuance of the 
Cert i f icate  as set forth in Chap te r  2 of this s t andard  shall 
be met pr ior  to commencemen t  of hot work or entry in 
spaces that  have carr ied  or been exposed to f l ammab le  
cryogenic l iquids or their  vapors. 

6-3.2 Spec ia l  Safety Designation. The  special safety 
des ignat ion "Safe for Repa i r  Yard Entry" applies only to 
f l ammab le  cryogenic l iquid carriers  and  describes vessels 
whose compar tmen t s  and spaces have been tested by sam- 
pl ing at remote  sampl ing  stations, and  results indicate  
the a tmosphere  tested to be above 19.5 percent  oxygen 
and  less than  10 percent  of the lower explosive l imit  or are 
iner ted in accordance  with 2-3.7. 

6-3.3 Vessels whose cargo con ta inmen t  systems have not 
met the cri ter ia  of 6-3.2 may undergo specific l imited re- 
pairs  in locations outside the "gas-dangerous  spaces." 
However, such repairs  or a l tera t ions  shall not be under-  
taken until a Cert i f icate  is ob ta ined .  W h e n  undergoing  
such repairs,  the vessel shall be ber thed  in a special loca- 
tion selected with due regard  to the hazards of the loca- 
tion and to hazards  to ad jacent  proper ty .  Should  the 
Mar ine  Chemist  have reason to question the safety of any 
aspect of the site selection, he shall consult  the p roper  
governmenta l  authori t ies .  

6-3.4 In te rba r r i e r  spaces or insulat ion may conta in  
pockets of cargo vapors that  can be released over varying 
t ime periods.  The  Mar ine  Chemist  shall inspect for gas 
concent ra t ion  and combust ib le  mater ia l s  before work in 
or on the boundar ies  of such places is begun.  

6-3.5 The  following in format ion  shall be used by the 
Marine  Chemist  as a guide  for mak ing  his inspection: 

(a) Descript ion and schemat ic  a r r angemen t  of provi- 
sions for iner t ing cargo tanks, hold spaces, or in te rbar r i e r  
spaces, as app l i cab le  

(b) Descript ion and  instruct ion m a n u a l  for ca l ib ra t ion  
of the cargo leak de tec tor  equ ipmen t  

(c) Schema t i c  p l an  showing loca t ions  of leak 
detector(s) and  sampl ing  points 

(d) Schemat ic  plan(s) of l iquid and  vapor  cargo p ip ing  

(e) U.S. Coast Gua rd  Let ter  of Compl iance  and  Certi- 
f icate of Fitness for foreign flag vessels or the Cert i f icate  
of Inspect ion and Cert i f icate  of Fitness for U.S. flag 
vessels 

(f) T h e  recent history of cargoes hand led  with special 
reference to ou t tu rn  and any per t inent  unusual  incidents  
encountered .  

6-4 Minimum Conditions. 
6-4.1 Min imum condit ions that  shall prevail  pr ior  to 
the issuance of a Cert i f icate  for spaces that  have con- 
ta ined  or been exposed to f l ammab le  cryogenic l iquids or 
their  vapors shall be as set forth in Chap te r  3, insofar as 
they are appl icable ,  and  as set forth in this section. 

6-4.2 When  vessels are undergo ing  repairs,  no vent ing 
of  cargo tanks, systems, or o ther  spaces that  may  conta in  
inert  gas or f l ammab le  vapors shall take place without  
approval  of the Marine  Chemist .  Any other  activity that  
may similarly al ter  the a tmosphere  in the vicinity of the 
repai r  work may only be under t aken  with such approval .  

6-4.3 Vessels that  are capab le  of burn ing  cargo boil-off  
as a fuel for their  ma in  propuls ion system or for o ther  
purposes shall be inspected to assure that  gas supply lines 
to the fire room or o ther  spaces have been proper ly  se- 
cured,  inerted,  or otherwise proper ly  t reated,  pr ior  to re- 
pairs  to this system. 

6-4.4 Prior  to the opening  of cargo machinery  or 
systems for repairs ,  such equ ipmen t  shall have been ade- 
quate ly  purged  and vent i la ted to remove cargo vapor  or 
inert gas. 

A p p e n d i x  A 

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

A - l - 3  In all emergency situations,  all necessary precau-  
t ionary  measures should be under t aken  as soon as is prac-  
t ical  to provide safe condit ions satisfactory to the Marine  
Chemist .  

A - l - 4  All app l icab le  regulat ions,  requirements ,  and 
s tandards  should be consulted.  

A-2.3.1(a)  It is impor t an t  that  any change  f rom am- 
bient  air,  e i ther  above or below, should be investigated.  
Even though any change  from a mb ie n t  air  is undes i rable ,  
the range of 19.5 percent  to 22 percent  has been selected 
for reasons of the accuracy of the meter  and  the precision 
with which it can be read.  The  set t ing of  the ins t rument  
for 20.8 percent  should be m a d e  in ambien t  air  under  the 
condit ions of t empera tu re  and humid i ty  within the com- 
p a r t m e n t  or space to be tested. 

A-2-3.1(b)  The  level of 10 percent  LEL should not  be 
used to de te rmine  the toxic level. It is to be used in those 
instances where a fire hazard  would be present,  but  not a 
toxic hazard,  i .e.,  p ropane ,  methane ,  etc. 

A-2-3.1(c) Permissible concentra t ions  can be found  in 
the latest version of  Threshold Limit Values for Chemical 
Substances, publ ished by the Amer ican  Conference of 
Governmenta l  Indust r ia l  Hygienists, the Permissible Ex- 
posure Limit  Value in Subpar t  Z of 29 CFR 1910.1000, or 
the value listed in the Manufac turers  Safety Data  Sheet 
(MSDS). 

A-2-3.1(d)  See A-2-3.1(c) above. 
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A-2-3.4(a) See A-2-3.1(a) above. 

A-2-3.4(b) The terms "lower flammable limit" and 
"lower explosive limit" are used synonymously. Refer to 
NFPA 325M, Fire Hazard Properties ~?f Flammable Liq- 
uids, Gases, and Volatile Solids. 

It is important that any change from the levels found 
by the marine chemist be investigated. A positive change 
in the LEL would indicate the presence of flammable 
contaminants in the atmosphere. 

A-2-3.7(a) The improper introduction of an inerting 
gas can generate sufficient static electricity for ignition. 
Refer to NFPA 69, Standard on Explosion Prevention 
Systems, for level of oxygen to support combustion. 

Appendix B 

Tht~ dppendt)¢ Is not a part o f  the requirements (~f tht~ NFPA docu- 
rnent, but t~ included for  iT~formation purposes only. 

These illustrations are examples of safe conditions 
discussed in this standard. Although the single plane 
drawings show horizontal separations only, vertical com- 
partmentation should be similarly treated. 

,=,k~-_~-~.,.u ..... I - - . '~ ~-X--.-~--.,~=~ 
9 I" 1 7161 ,I',I 12 

3 - 1 - -  SAFE CONDITION OBTAINED 
ENTIRELY BY CLEANING.  

C ..~'//AV/A//X/AF//J'//Y//Y/A/~. 

3 - 2 - - S A F E  CONDITIONS OBTAINED 
BY CLEANING AND INERTING. 

3-3--SAFE CONDITION OBTAINED 
ENTIRELY BY CLEANING 
AND SECURING. 

5 - 4 - - S A F E  CONDITIONS OBTAINED 
BY CLEANING~ INERTING 
AND SECURING. 

KEY: .~//,~'/-INERTj  -SECURED  I 
I I-CLEAN S ~)-WORK 
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APPENDIX C 306-  13 

A p p e n d i x  C 

This Appendzx zs not a part o f  the requzrernents o f  this NFPA docu- 
ment, but z~ included for  it~forrnation purposes only. 

MARINE CHEMIST CERTIFICATE 
SERIAL NO. A 00000 

SuP~ey Requested by Vessel Owner or Agent Date 

Vestml Type of Vessel SipoCitlC Location1 of Vessel 

Lest Three (3t Cargoes Tests Performed T~me Survey Cowl01eted 

QUALIFICATIONS: Transfer of ballast or manipulation of valves or closure equipment tlmciing to alter conditions in pipe lines, tanks or compartments 
subject to gas accumulation, unless specifically approved in this CertJficMe, requires inspection and endorsement or reissue of CertificMe for the spaces so 
affected. Aii lines, vents, heating coils, vsfvee, and similarly anclomKI appurtenances shall be considered "not safe" unless otherwise specifically 
designated. 

S T A N D A R D  SAFETY DESIGNATIONS (partial l ist, paraphrased f rom N F P A  3 0 6  S u b s e c t i o n s  1-6.1 t h r o u g h  1-6.4,  and  S u b s e c t i o n  5 -3 .2 ) .  

SAFE FOR WORKERS:  Means that  in the compar tment  or space so designated: (at the oxygen content  of the atmosphere is at least 19.5 percent by volume; and that ,  
(b) tox ic  materials in the atmosphere are w i t h i n  permissible concentrat ions;  and that ,  (c) the residues are not  capable of producing tox ic  materials under exist ing atmospheric 
condi t ions whi le  maintained as directed on the Marine Chemist 's Certif icate. 

NOT SAFE FOR WORKERS'  Means that  in the c o m p a r t m e n t  or  space so des igna ted ,  t h e  r e q u i r e m e n t s  o f  Safe f o r  W o r k e r s  have n o t  been me t .  

ENTER WITH RESTRICTIONS:  Means that  in any compar tment  or space so designated,  entry for work  may be made  only if condit ions of proper protective equipment,  

clothing, and t ime are as specified. 
SAFE FOR HOT WORK: Means that  in the compar tment  so designated: (at oxygen content  of the atmosphere =s at least 19.5 percent by volume, w i th  theexcep t ion  of 

inerted spaces or where external hot work  is to be p'erformed; and that ,  (b) the concentrat ion of f lammable materials in the atmosphere is below 10 percent of the lower 
f lammable l im i t ;  and that ,  (c) the residues are not capable of producing a higher concentrat ion than permit ted by (b) above under  exist ing atmospheric condit ions in the 
presence of f ire, and wh i le  mainta ined as directed on the Marine Chemist 's Cert i f icate; and fur ther ,  that ,  (d) all adjacent spaces contain ing or having contained f lammable or 
combust ib le materials have been cleaned suf f ic ient ly  to prevent the spread of fire, or are satisfactori ly inerted, or, in the case of fuel tanks or lube oi l  tanks, or engine room or 
f ire room bdges, have been treated in accordance w i th  the Marine Chemist 's requirements. 

NOT SAFE FOR HOT WORK:  Means tha t  in the compar tment  so des,gnated, the requirements of Safe for  Hot Work have not  been met. 

SAFE FOR REPAIR Y A R D  ENTRY:  Means that  the compartments and spaces of the ftammabJe cryogenic l iquid carrier so designated: (at have been tested by sampl ing at 
remote sampling stations, and results indicate the atmosphere tested to be above 19.5 percent oxygen, and less than 10 percent of the lower fJammable l im i t ,  or (b) are inerted. 

CHEMIST'S ENDORSEMENT.  This IS to cert i fy th6~t [ have personally determined that  all spaces in the foregoing list are in accordance w i th  N F P A  3 0 6  C o n t r o l  of  Gas 
Hazards on Vessels and have found the condi t ion of each to be in accordance w i th  its assigned designation. 

"The unders,gned acknowledges recetpt of this Certdlcate under Section 2-3 of NFPA 306 
and understands conditions and hi=rations under which it was issued," 

TII*s Certlflcale is based oft corldlt=ons ex=$1Mg at tile time Ihe =r~spectlon herein set 
Iorlh was cornoleled and IS issued sub)ect to COmDhallce wl lh all quahflCallOnS and 
.1sit uct,ons 

S igned Signed 
N=me Comp4n¥ Date ~lrlP4t Ch~llit Cortlflcete NO 

2 0 M - 5 - 8 4 - U D P  Pr,nte<l m U $.A, 
VESSEL POSTING 
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3 0 6 - 1 4  CONTROl. OF (;AS HAZARDS ON VESSEI.S 
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b) Sect ion/Paragraph:  2-7.1 (Except ion)  

2. Proposal recommends: (Check one) [] new text 
[] revised text 
[]  deleted text. 

. 

Fire Marshals Assn. of North America 

NFPA No. & Year NFPA 72D 

Proposal (include proposed new or revised wording, or identification of wording to be deleted): 

Delete exception. A 

4. Statement of Problem and Substanti 

A properly installed and mainta 
The occurrence of one or mo 

J 

" trouble" signal because it in 
to future malfunctior o / ~ e  s' 
available on these sy., ~ ~ y  
it on all systems will br ;o e'  

: d ' s ~ s t ~ b u l d  be free of ground faults. 
g/~d~a~fs should be required to cause a 
~s a~;)'fidit!on that could contribute 
~ 3 r o u n d  fault protection has been widely 

and its cost is negligible. Requiring 
er installations, maintenance and reliability. 

5. [] This Proposal is original  material.  
[] This Proposal is not original  material;  its source (if known) is as follows: 

(Note :  O r i g i n a l  m a t e r i a l  is cons ide red  to be the  submi t t e r ' s  own  idea  based o n  or  as a resu]t o f  his o w n  expe r i ence ,  t h o u g h t ,  o r  r esea rch  a n d ,  to the  best of  his knowledge ,  is no t  cop ied  
f r o m  a n o t h e r  source . )  

I agree to give NFPA all and full rights, including rights of copyright,  in this Proposal and I understand that I acquire no rights in 
any publication of NFPA in which this Proposal in this or another similar or analogous form is used. 

PLEASE USE SEPARATE FORM FOR EACH P R O P O S A L  


