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Official  NFPA D e f i n i t i o n s  

Adopted Jan. 23, 1964. Where variances to these definitions are found, efforts to 
eliminate such conflicts are in process. 

SHALL is in tended  to ind ica te  r equ i rement s .  

SHOULD is in t ended  to indica te  r e c o m m e n d a t i o n s  or t h a t  which  is adv i sed  
bu t  not  required.  

APPROVED means  acceptab le  to the a u tho r i t y  hav ing  jurisdict ion.  T h e  Nat iona l  
Fire Pro tec t ion  Association does no t  approve ,  inspect  or cer t i fy an y  instal la t ions,  
procedures,  e q u i p m e n t  or mate r ia l s  nor  does it a pp rove  or eva lua t e  tes t ing  labora-  
tories. In  de te rmin ing  the acceptab i l i ty  of ins ta l la t ions  or procedures ,  e q u i p m e n t  
or mater ia ls ,  the au t ho r i t y  h a v i n g  jurisdict ion m a y  base accep tance  on compl iance  
with N F P A  or o ther  appropr i a t e  s tandards .  In  the  absence  of such s tandards ,  
said au tho r i t y  m a y  require  evidence  of p roper  instal lat ion,  p rocedure  or use. T h e  
au tho r i t y  h a v i n g  jurisdict ion m a y  also refer  to the  l ist ings or label ing prac t ices  of 
na t ional ly  recognized tes t ing laborator ies ,*  i.e., l abora tor ies  qualified and  equ ipped  
to conduct  the necessary  tests, in a posit ion to de t e rmine  compl iance  with ap-  
propr ia te  s t anda rds  for the cu r ren t  product ion  of l isted i tems,  a nd  the sa t i s fac tory  
pe r fo rmance  of such e q u i p m e n t  or mate r ia l s  in ac tua l  usage.  

*Among the laboratories nationally recognized by the authorities having jurisdiction in 
the United States and Canada are the Underwriters' Laboratories, Inc., the Factory Mutual 
Engineering Division, the American Gas Association Laboratories, the Underwriters' Labora- 
tories of Canada, the Canadian Standards Association Testing Laboratories, and the Canadian 
Gas Association Approvals Division. 

LISTED: E q u i p m e n t  or ma te r i a l s  included in a list publ ished by a na t iona l ly  
recognized tes t ing l abo ra to ry  t h a t  ma in t a in s  periodic inspect ion of p roduc t ion  of 
listed e q u i p m e n t  or mater ia ls ,  and  whose l ist ing s ta tes  e i ther  t h a t  the e q u i p m e n t  
or mater ia l  mee t s  na t iona l ly  recognized s t a nda rds  or has been tes ted  an d  found 
suitable for use in a specified m a n n e r .  

LABELED: E q u i p m e n t  or ma te r i a l s  to which has been a t t a c h e d  a label of a 
nat iona] ly  recognized tes t ing l a b o r a t o r y  t h a t  ma in t a in s  periodic inspect ion of 
product ion of labeled e q u i p m e n t  or  mater ia ls ,  and  by  whose label ing is ind ica ted  
conlpliance wi th  na t ional ly  recognized s t a nda rds  or the conduc t  of tests  to d e t e rmin e  
sui table usage in a specified m a n n e r .  

AUTHORITY HAVING JURISDICTION: The  organizat ion,  office or ind iv idua l  re- 
sponsible for " a p p r o v i n g "  equ ipmen t ,  an  instal lat ion,  or a procedure .  

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  
This material has been developed in the interest of safety to life and property under the 

published procedures of the National Fire Protection Association. These procedures are de- 
signed to assure the appointment of technically competent Comlnittees having balanced 
representation from those vitally interested and active in the areas with which the Committees 
are concerned. These procedures provide that all Committee recommendations shall be pub- 
lished prior to action on them by the Association itself and that following this publication these 
recommendations shall be presented for adoption to the Annual Meeting of the Association 
where anyone in attendance, member or not, may present his views. While these procedures 
assure the highest degree of care, neither the National Fire Protection Association, its inembers, 
nor those participating in its activities accepts any liability resulting from compliance or non- 
compliance with the provisions given herein, for any restrictions imposed on materials or 
processes, or for the completeness of the text. 

C o p y r i g h t  and  R e p u b l i s h i n g  R i g h t s  
This  publicat ion is copyr igh ted  © by  the  Nat iona l  Fire  P ro tec t ion  Asso- 

ciation. Permission is g ran ted  to republ ish in full the  ma te r i a l  herein  in laws, 
ordinances, regulations, admin i s t r a t i ve  orders  or s imilar  d o c u m e n t s  issued by  
public authorit ies.  All o thers  desiring permission to r ep roduce  this ma te r i a l  in 
whole or in pa r t  shall consult  the  Nat iona l  Fire Pro tec t ion  Associat ion.  
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1969 Edition of No. 306 

The 1969 revision of this standard incorporates amendments 
recommended by the Sectional Committee on Gas Hazards and 
the Committee on Marine Fire Protection. I t  was adopted by the 
Association at its 73rd Annual Meeting, May 12-16, 1969, and 
supersedes all previous editions. 

Origin and Development of No. 306 

The original standard on this subject was developed by the 
NFPA Committee on Marine Fire Hazards in 1922 in cooperation 
with the NFPA Committee on Flammable Liquids. I t  was adopted 
by the Association and published as "Appendix A" of the "Regu-  
lations Governing Marine Fire Hazards."  Further editions with 
minor changes were published in 1923, 1926 and 1930. In 1947, 
a completely revised standard was prepared by a joint committee 
of the American Bureau of Shipping and the National Fire Protec- 
tion Association. This was adopted and published in 1948 by the 
NFPA. Amendments were adopted in 1949, 1950, 195l, and 1960. 
A revised edition was adopted in 1962, amended in 1963 and 1969. 
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Sectional Committee on Gas Hazards 

T. T.  Wilkinson,  Chairman, 
Sinclair 0il Corp., 600 Fifth Ave., New York, N. Y. 10020 (rep. American Petroleum Institute) 

K e n t  M. Savage,~- Secretary, 
National Fire Protection Association, 60 Batterymarch St., Boston, Mass., 02110 

E. E. Ahlemeyer ,  American Waterways Op- 
erators, Inc. 

Jack  Balif[, American Conference of Govern- 
mental Industrial Hygienists. 

Angel Gara te ,  Shipbuilders Co~ncil of 
America. 

George A. Hale, Marine Chemists' Assn. 
Timothy  C. Kenney,  Department of the 

Navy. 
R. J.  Lakey,  U. S. Coast Guard. 
Joseph J .  LaRocca, U. S. Department of 

Labor. 
J .  R. Lind~ren,  United States Salvage 

Assn., Inc. 

tNonvoting. 

Lee D. Miller, Institute of Scrap Iron & 
Steel, Inc. 

W. J .  Pa t ten ,  Manufacturing Chemists' 
Assn., Inc. 

E. A. Roberts ,  American Merchant Marine 
Institute. 

Sydney Swan, American Bureau of Shipping. 

John M. Techton, Marine Chemists' Assn. 

Newton E. Whitman, Shipbuilders Council 
of America. 

Parker S. Wise, American Institute of 
Merchant Shipping. 

Alternates.  

J a m e s  T.  Carntaux,  Shipbuilders Council 
of America. (Alternate to Angel Garate.) 

Braxton B. Carr~ American Waterways Op- 
erators, Inc. (Alternate to ]~. E. Ahlemeyer.) 

Wainwright  Dawson, Shipbuilders Council 
of America. (Alternate to Newton E. 
Whitman.) 

Raymond  Got t l leb ,  Institute of Scrap Iron 
& Steel, Inc. (Alternate to Lee D. Miller.) 

Kenneth Hubbard ,  Marine Chemists' 
Assn. (Alternate to George A. Hale and 
John M. Teehton.) 

Capt. A. H. McComb,  Jr . ,  USCG (ret.), 
American Petroleum Institute. (Alternate 
to T. T. Wilkinson.) 

Ralph W. N e t t e r s t r o m ,  U. S. Department 
of Labor. (Alternate to Joseph J. LaRoeca.) 

SCOPE: To develop standards for the prevention of fire and explosion of flammable vapors 
on vessels undergoing repair. 
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Committee on Mar ine Fire Protection 

T h o m a s  M. Torrey,  Uhairman, 
Insurance Co. of North America, 79 John St., New York, N. Y. 10038 

Char les  S. Morl ian, t  Secretary, 
National Fire Protection Assn., 00 Batterymareh St., Boston, Mass. 02110 

Capt .  Hewle t t  R. Bishop, National Cargo 
Bureau, Inc. 

C. J.  Bourke, Pacific Maritime Assn. 
H. O. Buchanan ,  Canada Department of 

Transport. 
Braxton B. Carr,  The American Waterways 

Operators, Inc. 
Joseph E, Choate ,  National Assn. of Engine 

& Boat Mfrs. 
R. Cox, Fire Equipment Manufacturers 

Assn. 
Frank  W. D u n h a m ,  Jr . ,  American Assn. 

of Port Authorities. 
F rank  Graf ton ,  U. S. Department of Com- 

merce. 
George A. Hale,  Marine Chemists Assn. 
Vice Admira l  J a m e s  A. Hirschfleld, 

USCG (ret.), Lake Carriers' Assn. 
Edwin M. Hood (ex-officio), Chairman, See- 

tional Committee on Shipbuilding, Repair 
and Lay-Up. 

J .  R. Lindgren ,  United States Salvage Assn., 
Inc. 

C. T.  Mallory, National Automatic Sprin- 
kler & Fire Control Assn. 

Rear  Admira l  C. P. Murphy ,  Ofllce of 
Merchant Marine Safety, United States 
Coast Guard. 

Roy C. Petersen (ex-officio), Chairman, 
Sectional Committee on Operation of 
Marine Terminals. 

E. S. Terwil l iger  (ex-offioio), Chairman, Sec- 
tional Committee on Motor Graft. 

Pierre R. Vallet (ex-o~cio), Chairman, 
Sectional Committee on Marinas and Boat- 
yards. 

T .  T .  Wilkinson,  American Petroleum In- 
stitute. 

Parker  S. Wise, American Institute of 
Merchant Shipping. 

tNonvoting. 

Al ternates .  

J.  H. Bir twhist le ,  Canada Dept. of Trans- B . H .  Lord, Jr . ,  American Petroleum Insti- 
port. (Alternate to H. O. Buchanan.) tute. (Alternate to T. T. Wilkinson.) 

ScoPa: This committee, together with the several sectional committees listed below, is 
organized to encourage the application of fire protection engineering to marine vessels and 
watercraft of all types and to develop such standards and recommendations as may be ap- 
propriate to this objective. The sectional committees are responsible for the initial develop- 
ment and revision of standards and recommendations dealing with their respective subjects 
and report to the Aesoclation through the Committee on Marine Fire Protection. 

C O N T E N T S  
Page 

P a r t  I.  G e n e r a l  . . . . . . . . . . . . . . . . . . . . . . .  3 0 6 - 4  

P a r t  I I .  M i n i m u m  R e q u i r e m e n t s  . . . . . . . . . . . . . . .  3 0 6 - 9  

P a r t  I I I .  S h i p b u i l d i n g  a n d  R e p a i r  . . . . . . . . . . . . . .  3 0 6 - 1 1  

P a r t  I V .  C h e m i c a l  C a r g o e s  . . . . . . . . . . . . . . . . .  3 0 6 - 1 8  

P a r t  V.  S h i p b r e a k i n g  . . . . . . . . . . . . . . . . . . . .  3 0 6 - 2 0  

M a r i n e  C h e m i s t ' s  Cer t i f i ca t e  ( s p e c i m e n )  . . . . . . . . . . . .  3 0 6 - 2 2  
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Standard for the 

Control of Gas Hazards on Vessels 

NFPA No. 3 0 6 - -  1969 

PART h GENERAL 

101. Scope. This standard applies to vessels carrying or burning 
combustible or flammable liquids, carrying or having carried flam- 
mable compressed gases, or chemicals in bulk. It  describes the con- 
ditions required before work may be started on any vessel under 
construction, alteration, repair or for shipbreaking. I t  is applicable 
to cold work, the application or removal of protective coatings and 
to work involving riveting, welding, burning or like fire producing 
operations. I t  is applicable to vessels while in the United States, 
its territories and possessions, both within and outside yards for ship 
construction, ship repair or shipbreaking. I t  is applicable spe- 
cifically to those spaces in such vessels which are subject to con- 
centrations of combustible or flammable liquids, vapors, gases, 
and chemicals as hereinafter described or which may not contain 
sufficient oxygen to permit safe entry. 

102. Emergency  Exception.  Nothing in this standard shall be 
construed as prohibiting the immediate drydocking of a vessel whose 
safety is imperiled, as by being in a sinking condition or by having 
been seriously damaged, making it impracticable to clean and gas- 
free in advance. In such cases, however, all necessary precautionary 
measures should be taken as soon as practicable to provide safe con- 
ditions satisfactory to the Marine Chemist. 

103. Gove rnmen ta l  Regulations.  Attention of owners, repairers 
and chemists is directed to the "Rules and Regulations for Tank 
Vessels" and other rules and regulations for vessel inspection of the 
United States Coast Guard and the "Safety and Health Regula- 
tions" of the United States Department  of Labor which prescribe 
an inspection prior to making repairs involving riveting, welding, 
burning or like fire producing operations. Those regulations provide, 
under the conditions stated therein, for inspection by a Marine 
Chemist certificated by the National Fire Protection Association or 
alternatively, inspection by certain other persons. Nothing in this 
standard shall be construed as superseding existing requirements of 
any governmental or local authority. For particulars, those regula- 
tions should be consulted. 
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104. S t a n d a r d  Def in i t ions .  For  the purpose of this s t andard  the 
following definitions are to be recognized:  

1041. M a r i n e  Chemis t :  The  holder  of a val id  certif icate issued 
by the Nat iona l  Fire  Protect ion Association in accordance  with  its 
"Rules  for Cert if icat ion of Mar ine  Chemists"  establishing h im as a 
person qualif ied to de te rmine  whether  construct ion,  a l tera t ion,  re- 
pair  or sh ipbreaking  to vessels which may  involve gas hazards  can 
be under t aken  with safety. 

1042. M a r i n e  Chemis t ' s  Ce r t i f i ca t e :  A wri t ten  s ta tement  
issued by a M a r i n e  Chemist  in form and manne r  prescr ibed by the 
Nat iona l  Fire  Protect ion Association. (See 306-22.) 

1043. Flammable and Combustible Liquids: 
a. FLAMMABLE LIQUID: I For  the purpose  of these requirements ,  a 

f l ammable  l iquid is any l iquid which gives off f l ammable  vapors  
(as de te rmined  by flash point  from open cup tester, as used for test 
of burn ing  oils) at  or below a t empera tu re  of 80 ° F. 

b. COMBUSTIBLE LIQUID: For  the purpose  of these requirements ,  
a combust ib le  l iquid is any l iquid having a flash poin t  above  80 ° F. 
(as de te rmined  by means  of open cup tester, as used for test of bu rn -  
ing oils). 

c. EQUIVALENT FLASH POINTS: 

"Tag" Closed 
Open Cup Cup Tester Pensky-Martens 

Tester (ASTM) Closed Tester 
°F. OF. °F. 
80 75 - -  

150 140 

1044. Flammable Compressed Gas:  For  the purpose of these 
requirements ,  f l ammable  compressed gas is defined as any flam- 
mable  gas which 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 exceeding 
40 psia. 

1045. C h e m i c a l :  For  the purpose of these requirements ,  a chem- 
ical is any  compound ,  mixture  or solution in the form of a solid, 
l iquid or gas, which may  be hazardous  by vir tue of its proper t ies  
o ther  than ,  or in add i t ion  to f lammabi l i ty ,  or by vir tue of the p rop-  
erties of compounds  which might  be evolved from hot  work or  cold 
work. 

1 "Flammable" and "Inflammable" have the same meaning. 
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1046. Repair Classifications: 

a. HOT WORK: Any  construct ion,  a l tera t ion,  repa i r  or ship- 
breaking involving riveting, welding,  burn ing  or s imilar  fire p ro-  
ducing  operat ions.  Gr inding ,  dri l l ing,  sand or shot blast ing,  or 
similar spark p roduc ing  opera t ions  shall be considered hot  work  
except,  when in the j u d g m e n t  of the M a r i n e  Chemist ,  c i rcumstances  
do not  necessitate such classification. 

b. COLD WORK: Any  construct ion,  a l tera t ion,  repa i r  or ship- 
b reak ing  which does not  involve heat ,  fire or spark p roduc ing  
operat ions.  

1047. Hol low Structure: Hollow rudders ,  rudder ,  stocks, 
skegs, castings, masts and  booms, rails and  any other  hollow a t tach-  
ment  to a vessel. 

1048. Tanker Designations: 

a. TANK VESSEL: A tank  vessel is any  vessel especially constructed 
or conver ted  to ca r ry  l iquid bulk cargo in tanks. 

b. TANK SHIP: A tank ship is any tank  vessel propel led  by power  
or sail. 

c. TANK BARGE: A tank barge  is any  tank  vessel not  equ ipped  
with means  of self-propulsion. 

105. Standard Safety Designations: 

The  following s t andard  safety designations shall  be used where  
appl icab le  in p repa r ing  M a r i n e  Chemists '  certificates, cargo tank  
labels and  other  references:  

1051. Safe for M e n - - S a f e  for Fire: Means  tha t  in the com- 
p a r t m e n t  or space so des ignated and  in the ad jacen t  2 compa r tme n t s  
or spaces : 

a. The  gas content  of the a tmosphere  is within a permissible 
concentra t ion  3 and tha t ;  

b. In  the j u d g m e n t  of the Mar ine  Chemist ,  the residues are  not  
capab le  of p roduc ing  a dangerous  concent ra t ion  of gases unde r  
prevai l ing a tmospher ic  condit ions in the presence of fire and  while 
ma in ta ined  as d i rec ted  on the M a r i n e  Chemist ' s  certificate.  

2Except that adjacent compartments may be inerted and, in the case of fuel 
tanks, may be treated as deemed necessary by the Marine Chemist. 

SAn oxygen concentration of 16.5 per cent by volume shall be considered a 
minimum. As a guide to permissible concentration limits, refer to the current 
table of "Threshold Limit Values" of the American Conference of Governmental 
Industrial Hygienist, 1014 Broadway, Cincinnati, Ohio 44304. 25c per copy. 
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c. If  in the j u d g m e n t  of the Mar ine  Chemist  a test for oxygen 
content  is necessary and made,  the oxygen content  of the a tmosphere  
is a t  least 16.5 per cent  by volume.  

1052. Safe for M e n - - N o t  Safe for Fire: Means  tha t  in the 
c o m p a r t m e n t  or space so des igna ted :  

a. The  gas content  of the a tmosphere  is within a permissible 
concentra t ion ,  and  tha t ;  

b. In  the ju.dgment of the M a r i n e  Chemist ,  the residues are  no t  
capab le  of producing  dangerous  gases under  existing a tmospher ic  
condi t ions in the absence of fire and  while ma in t a ined  as d i rec ted  on 
the M a r i n e  Chemist ' s  certificate.  

c. I f  in the j u d g m e n t  of the Mar ine  Chemist  a test for oxygen 
content  is necessary and made,  the oxygen content  of the a tmosphere  
is a t  least 16.5 per  cent  by volume.  

1053. Not  Safe for M e n - - N o t  Safe for Fire: Means  tha t  in 
the  c o m p a r t m e n t  or space so des ignated:  

a. The  gas or oxygen content  of the a tmosphere  is not  within a 
permissible concentra t ion ,  3 or tha t ;  

b. Dangerous  gases are  present  or, in the j u d g m e n t  of the M a r i n e  
Chemist ,  the residues are capable  of producing  dangerous  gases un-  
der  prevai l ing a tmospher ic  condit ions,  or tha t ;  

c. The  c o m p a r t m e n t  was not  tested because it conta ined  bal last ,  
slops, bunkers,  etc. In  such cases this safety designat ion shall  be 
followed by a s ta tement  of the condi t ion  of the c o m p a r t m e n t  which  
prevented  it f rom being tested. 

1054. Not Safe for M e n - - S a f e  for Fire: Means  tha t  in the 
j u d g m e n t  of the Mar ine  Chemist ,  the residues in the compar tmen t  
or space so des ignated are not  combust ib le  or f lammable ,  but  are 
considered hazardous  to personnel.  In  such cases this designat ion 
shall  be followed by a s ta tement  expla in ing the condi t ion  of this 
space. 

1055. Safe for Sh ipbreaking:  Means  tha t  in the  c o m p a r t m e n t  
or space so des ignated and  in the ad jacenC compar tmen t s  or spaces : 

a. The  gas content  of the a tmosphere  is within a permissible con- 
cen t ra t ion  3 and tha t ;  

b. In  the j u d g m e n t  of the Mar ine  Chemist ,  the residues are not  
capab le  of p roduc ing  dangerous  gases under  existing condit ions 

2 See footnote on page 306-6 
a See footnote on page 306-6. 
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while ma in ta ined  as d i rec ted  on the Mar ine  Chemist ' s  certificate, 
and  tha t ;  

c. If  in the j u d g m e n t  of the M a r i n e  Chemist  a test for oxygen 
content  is necessary and made,  the oxygen content  of the a tmosphere  
is a t  least 16.5 per  cent  by volume,  and  tha t ;  

d. Residual  combust ib le  mater ia ls  within the designated com- 
pa r tmen t  are  not  capab le  of p roduc ing  fires beyond the extinguish- 
ing capabi l i t ies  of the equ ipmen t  on hand.  

1056. I n e r t e d -  Means  tha t  in the c o m p a r t m e n t  or space so 
designated,  ei ther:  

a. Ca rbon  dioxide* or other  nonf lammable  gas acceptab le  to the 
Mar ine  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 
space at  or below 10 per cent or below 50 per cent  of the LEL,  
whichever  is the least, dur ing  the whole of the iner t ing period,  and  
to insure tha t  the volume of the iner t ing gas shall never be less than  
50 per  cent  of tha t  of the void space, or tha t ;  

b. The  space has been filled to the top with water.  

c. F looding  with water  may  be used as a method  of inert ing pro- 
vided tha t  any  hot  work is performed at  least three (3) feet below 
the water  level and  further  provided tha t  the gas content  of the at-  
mosphere  above the water  does not  exceed 10 per cent of the lower 
explosive l imit  (LEL)  and when such procedure  is app roved  by a 
Mar ine  Chemist .  

d. The  kind of gas and  the safe disposal  or securing of gas iner t ing 
media  shall be noted on the Mar ine  Chemist ' s  cert if icate by the 
Mar ine  Chemist  upon  the comple t ion  of repairs.  Closing and  
securing of hatches and other  openings,  except  vents, may  be con- 
sidered as "safe disposal"  by the M a r i n e  Chemist .  

1057. I n e r t e d  for F l a m m a b l e  C o m p r e s s e d  Gas" Means  that  
ind iv idua l  pressure tanks with a working pressure of 50 pounds  per 
square inch or over may  be considered inerted when a positive pres- 
sure is ma in ta ined  on the tanks by the f l ammable  vapors  re- 
main ing  after the cargo has been discharged.  

*The improper introduction of an inerting gas can generate sufficient static 
electricity for ignition. 
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PART II. MINIMUM REQUIREMENTS 

200. MINIMUM REQUIREMENTS PRECEDENT TO THE 
ISSUANCE OF A MARINE CHEMIST'S CERTIFICATE- 
APPLICABLE IN ALL CASES. 

201. The Marine Chemist Shall Personally Determine Condi- 
tion. Before a Marine Chemist shall issue a certificate setting forth 
in writing that the prescribed work to a vessel can, in his judgment, 
be undertaken with safety, he shall personally determine that the 
applicable minimum requirements have been complied with to his 
satisfaction. 

202. Preparation of Certificate. When the Marine Chemist 
has satisfied himself that the minimum requirements and any other 
requirements, deemed by him to be necessary in order that the pre- 
scribed work can be undertaken with safety, have been carried out, 
a Marine Chemist's certificate shall be issued by him setting forth 
in writing those facts. Such certificate shall be prepared in form and 
manner prescribed by the National Fire Protection Association. 
(See page 306-22.) 

203. Certificate Shall State Qualifications. The Marine Chem- 
ist's certificate shall be qualified as may be necessary and shall in- 
clude such qualifications and requirements as he deems necessary to 
maintain, insofar as can reasonably be done, safe conditions in the 
spaces certified. 

2031. It shall include the frequency and type of such additional 
tests, inspections and other instructions as he considers required. 

2032. It shall state conditions under which he should be con- 
sulted or recalled. 

2033. Such qualifications and requirements shall include pre- 
cautions including protective equipment and devices necessary to 
eliminate or minimize hazards that may be present from protective 
coatings or residues from cargoes. 

204. Certificate Issued at Work Site. Inspection by the Marine 
Chemist shall be completed and the certificate issued at the same 
location or yard where the prescribed work is to be accomplished, 
unless approval for locally shifting the vessel is noted on the cer- 
tificate. 
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2041. Except for shipbreaking operations, and unless otherwise 
determined by the Marine Chemist and so noted on his certificate, 
all certificates shall be issued within 24 hours prior to the time the 
prescribed work is commenced. 

205. Responsibility for Obta ining Certificate. It shall be the 
responsibility of the vessel repairer or shipbreaker to retain the 
services of the Marine Chemist, to secure copies of his inspection 
certificate and to provide the Master of the vessel and the representa- 
tives of the vessel owner with copies of such certificate. 

2051. Throughout the course of repairs or alterations, safe con- 
ditions shall be maintained on the vessel by full observance of all 
qualifications and requirements listed by the Marine Chemist. 
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PART IIh SHIPBUILDING AND REPAIRING 

300. M I N I M U M  R E Q U I R E M E N T S  FOR VESSELS ENTER- 
ING A SHIPYARD.  

301. T a n k  Vessels Enter ing  a Repair  Yard. 

3011. Tank vessels may enter a repair yard when cleaned or 
cleaned and inerted in accordance with the provisions in Sections 
321 or 322 respectively. Repairs or alterations shall not be under- 
taken until a Marine Chemist's certificate is obtained. 

3012. Tank vessels may enter the repair yard for examination, 
afloat or in dry dock, provided that all bulk cargo compartments 
and cofferdams are kept closed. 

3013. Tank vessels may enter the repair yard for scraping, wash- 
ing down and painting, afloat or in dry dock, provided that all bulk 
cargo compartments and cofferdams are kept closed. 

3014. Tank vessels may enter the 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 (except hollow structures in which 
case a Marine Chemist's certificate shall be required) or for work to 
be performed off the vessel such as on the anchors or chains, pro- 
vided that all bulk cargo compartments and cofferdams are kept 
closed. 

3015. Tank vessels may enter the repair yard for work, afloat or 
in dry dock, within boiler and machinery spaces, and at other loca- 
tions remote from the cargo compartments but not less than twenty- 
five (25) feet from the nearest cargo compartment which has not 
been cleaned or inerted to meet the appropriate designation require- 
ments of Section 105; provided, that where hot work is to be under- 
taken a Marine Chemist's certificate shall be required and this 
certificate shall set forth each specific location for which such work 
is approved, and further provided, that all bulk cargo compartments 
and cofferdams are kept closed. 

3016. Tank vessels which proceed to a dry dock or special berth 
selected with due regard to the hazards of the location and to hazards 
to adjacent property may undergo specific limited repairs of a local 
nature when the compartments or spaces involved and the adjacent 
compartments or spaces are prepared in accordance with the pro- 
visions of Section 323 and 324. 
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302. Requirements for Use of a Special Berthing Area for 
Cleaning, Gas Freeing or Inerting. 

3021. Where  such facilities are avai lable ,  vessels which have not  
been cleaned,  gas freed or inerted shall proceed to a special ber th  
to be selected and set a p a r t  in the repa i r  yard  with due regard  to 
the hazards  of the locat ion and to hazards  to ad jacen t  proper ty .  

3022.  The  degassing, c leaning or iner t ing of vessels at  such 
special berths shall be carr ied out  in accordance  with the require-  
ments of Sections 321 or 322 before they are shifted to other  berths. 
No repairs  involving hot  work, other  than  in boiler or mach ine ry  
spaces when specifically certified by a Mar ine  Chemist ,  shall be 
under taken  on any vessel in such special ber th  unt i l  it has been de-  
gassed and cleaned or inerted in accordance  with the requi rements  
of Sections 321 or 322 nor shall such repairs  be then under t aken  if 
another  vessel, which has not  compl ied  with these requirements ,  is 
in the special ber th  at  the same time. 

303. Vessels Carrying Flammable Compressed Gas. O n  any 
vessels which have carr ied  f lammable  compressed gas in bulk, no 
repairs or a l terat ions involving hot work shall be made  unless the 
provisions of p a r a g r a p h  3011 have been compl ied  with;  provided ,  
however,  indiv idual  pressure tanks, iner ted in accordance  with  
pa rag raph  1057, are  considered in a safe condi t ion for such work not  
di rect ly  involving these tanks or their  pipelines or enclosed spaces in 
which the tanks are located.  

304. Vessels Other T h a n  T a n k  Vessels.  O n  any  vessels which 
have car r ied  f lammable  or combust ib le  l iquid in bulk as fuel or 
cargo, no repairs  involving hot  work shall be made  in and on the 
external  boundar ies  (shell, t ank top  or deck) of cargo tanks, fuel 
tanks, oil pipelines and  heat ing coils or hollow structures,  unless 
such compar tmen t s  and  pipelines, deemed necessary by the Mar ine  
Chemist ,  have been cleaned or inerted to meet  the app rop r i a t e  
designat ion requi rements  of Section 105, except  tha t  the app l ica t ion  
of 1056(c) may  be used only in the case of repairs  not  involving the 
tanktop  or decks of t ank  boundaries .  Repai rs  or a l terat ions  shall 
not  be under t aken  unt i l  a Mar ine  Chemist ' s  certif icate is obta ined .  

305. Electric Welding Operations. For  all electr ical  welding op- 
erations,  g round  cables shall be connected  to the ship's s t ructure as 
close as possible to the point  of welding with a safe current  ca r ry ing  
capac i ty  equal  to or exceeding the specified m a x i m u m  ou tpu t  
capac i ty  of the uni t  which it services. 
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310. Minimum Requirements for Vessels Outside a Shipyard. 

311. T a n k  Vessels Not Entering a Shipyard. Repairs or altera- 
tions shall not  be made, unless the compar tments  or spaces involved 
and the adjacent  compar tments  or spaces have been cleaned, in ac- 
cordance with the provisions in Section 323 or unless the compart-  
ment  or spaces involved have been cleaned and  the adjacent  com- 
par tments  or spaces have been inerted in accordance with Section 
324 and so certified by a Mar ine  Chemist. Repairs  or alterations 
shall not  be under taken  unti l  a Mar ine  Chemist 's certificate is 
obtained.  

312. Vessels Carrying Flammable Compressed Gas Shall Com- 
ply with Section 303. 

313. Vessels Other Than Tank Vessels Shall Comply with 
Section 304. 

320. Minimum Requirements for Issuance of a Marine Chem- 
ist's Certificate. 

321. W h e r e  a Safe Condition Is To  Be Obtained Entirely b y  
Cleaning. 

3211. All cargo heater coils shall have been steamed and  blown. 6 
All cargo pumps,  cargo lines, piped cargo fire extinguishing systems 
and  vent  lines shall have been flushed with water or blown with 
steam or air. 

3212. Compar tments  shall be so cleaned that  the gas content  by 
volume of the atmosphere in all cargo compar tments  and other 
spaces subject to gas accumulat ion (with the exception of bunker  
tanks conta in ing fuel oil 4) shall be within a permissible concentra-  
tion. 3 

3213. The  residues in all cargo compar tments  and other spaces 
(with the exception of bunker  tanks conta in ing  fuel oil a) shall not 
be capable, in the opinion of the Mar ine  Chemist, of releasing gas 
which will raise the concentrat ion in any  such space above a per- 
missible concentrat ion,  s 

aSee footnote on page 306 6. 
4If, however, the work involved is within or on the cargo compartment ad- 

jacent to fuel oil bunker boundaries, then the bunker tanks should be treated as 
deemed necessary by the Marine Chemist. 

5Coils in cargo tanks that have been used for chemicals which may react with 
water or steam, shall be cleaned in accordance with the requirements of para- 
graph 4051. 
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3214. Satisfactory compliance with all the foregoing require- 
ments shall be noted on the Marine Chemist's certificate. 

322. Where  a Safe Condition Is To Be Obta ined by  Both 
Cleaning and Inerting or Entirely by Inerting. 

3221. A Marine Chemist shall approve the use of the inerting 
procedure. Except where water is the inerting medium, he shall 
supervise the control of the inerting medium and the hazards from 
the time the inerting medium is first taken aboard until the repairs 
and the safe disposal or securing of the inerting medium are com- 
plete. (Where gas inerting is being performed, a substitute for the 
Marine Chemist shall not be permitted as provided under other 
conditions in U.S. Coast Guard regulations.) 

3222. Only authorized persons and those actually necessary in 
connection with the repairs should be permitted on board the vessel 
from the time the inerting gas is taken aboard until the repairs and 
the safe disposal or securing of the inerting gas are completed. 

3223. All cargo heater coils, except those in the inerted spaces, 
shall have been steamed and blown. All piped cargo fire extinguish- 
ing systems and vent lines, except those in the inerted spaces, shall 
have been flushed with water, or blown with steam or air, or in- 
erted. All valves to the inerted spaces shall have been closed and 
secured. All cargo pumps and cargo lines shall have been flushed 
with water, or blown with steam or air, or inerted. 5 

3224. All spaces to be inerted shall be sufficiently intact to re- 
tain the inerting medium. All valves, hatches and other openings to 
the inerted spaces, except those controlling the inerting medium, are 
to be closed and secured. 

3225. Compartments or spaces in which internal repairs or 
alterations are to be undertaken shall be cleaned to comply with the 
requirements of Section 321 and all other spaces (with the excep- 
tion of bunker tanks containing fuel oil 4) shall be inerted in accord- 
ance with the requirements of paragraph 1056. 

3226. Compartments or spaces on which external repairs or 
alterations are to be undertaken on the external boundaries (deck 
or shell) may be inerted by gas instead of being cleaned as described 
in paragraph 3225 and all other spaces (with the exception of 
bunker tanks containing fuel oil 4) shall be inerted, such inerting to 
be in accordance with the requirements of paragraph 1056. 

4 See footnote on page 306-13. 
6 See footnote on page 306-13. 
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3227. Satisfactory compliance with all the foregoing require- 
ments shall be noted on the Marine Chemist's certificate. 

323. Where  a Safe Condition Is To Be Obtained Entirely by 
Cleaning Certain Compartments and by Securing the Other 
Compartments. 

3231. All cargo heater coils to the spaces involved shall have 
been steamed and blown; all piped cargo fire extinguishing systems 
and vent lines to the spaces involved shall have been flushed with 
water or blown with steam or air; and the valves to all other com- 
partments closed and secured. All cargo pumps and cargo lines 
shall have been flushed with water or blown with steam or air and 
the valves closed and secured.5 

3232. Compartments or spaces in which internal repairs or 
alterations are to be undertaken and all adjacent compartments, 
including those diagonally adjacent thereto, shall be cleaned to 
comply with the applicable requirements of Section 321 and all 
other compartments shall be closed and secured. 

3233. Satisfactory compliance with all the foregoing require- 
ments shall be noted on the Marine Chemist's certificate. 

324. Where  a Safe Condition Is To Be Obta ined by Both Clean- 
ing and Inerting or Entirely by Inerting Certain Compartments 
and by Securing the Other Compartments. 

3241. All cargo heater coils to the spaces involved, except those 
to the inerted spaces, shall have been steamed and blown; all piped 
cargo fire extinguishing systems and vent lines to the spaces in- 
volved, except those to the inerted spaces, shall have been flushed 
with water or blown with steam or air or inerted; and the valves to 
all other compartments closed and secured. All cargo pumps and 
cargo lines shall have been flushed with water, or blown with steam 
or air or inerted and the valves closed and secured? 

3242. Compartments or spaces in which internal repairs or 
alterations are to be undertaken shall be cleaned to comply with the 
requirements of Section 321 and all adjacent compartments, includ- 
ing those diagonally adjacent thereto, shall be inerted to comply 
with the applicable requirements of Section 322 and all other com- 
partments shall be closed and secured. 

5 See footnote on page 306-13. 
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3243. Compartments or spaces on which external repairs or 
alterations are to be undertaken on the external boundaries (deck 
or shell) may be inerted by gas instead of being cleaned as described 
in paragraph 3242 and all adjacent compartments, including those 
diagonally adjacent thereto, shall be inerted to comply with the 
applicable requirements of Section 322 and all other spaces shall be 
closed and secured. 

3244. Satisfactory compliance with all the foregoing require- 
ments shall be noted on the Marine Chemist's certificate. 



306-18 C O N T R O L  OF GAS HAZARDS ON VES S ELS  

PART IV. CHEMICAL CARGOES 

400. Standard for Certifying Cargo Tanks Which Have Been 
Used for Carrying Chemicals in Bulk. 
401. Scope. The standard set forth in this Section describes the 
conditions required before making repairs in spaces that have car- 
ried or have been exposed to chemicals in bulk. The remaining 
spaces in the vessel shall comply with the applicable provisions in 
Sections 301 and 310. 

402. Standard Definitions--Chemicah For the purpose of 
these requirements a chemical is any compound, mixture or solu- 
tion in the form of a solid, liquid or gas which may be hazardous by 
virtue of properties other than, or in addition to flammability, or by 
virtue of the properties of compounds which might be evolved from 
hot work or cold work. 

403. Standard Safety Designations: 
4031. The standard safety designations set forth in paragraphs 

1051 and 1052 may be used, provided that in the judgment of the 
Marine Chemist, the gas or vapor content in the compartments or 
spaces is within a permissible concentration for exposures not ex- 
ceeding a total of 8 hours per day. 3 

4032. Where applicable, standard safety designations of para- 
graph 1053 may be used. 

4033. In addition, for spaces that have contained noncom- 
bustible or nonflammable chemicals, the following safety designa- 
tion shall be used where applicable in preparing the Marine Chem- 
ist's certificate : 

NOT SAFE FOR M E N -  SAFE FOR FIRE: Means that in the judg- 
ment of the Marine Chemist, the residues in the compartment or 
spaces so designated are not combustible or flammable, but are con- 
sidered hazardous to personnel. In such cases this designation shall 
be followed by a statement explaining the condition of this space. 

404. Min imum Requirements.  Minimum requirements for a 
Marine Chemist's certificate for spaces that have carried or have 
been exposed to chemicals in bulk in all cases shall be as set forth in 
Part I I  of this standard. 

sSee footnote on page 306-6. 
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405. Min imum Conditions. Minimum conditions which shall 
prevail prior to the issuance of a Marine Chemist's certificate for 
spaces that have contained chemicals in bulk shall be as set forth in 
Sections 321, 322, 323 and 324 insofar as they are applicable, with 
the following additions: 

4051. All pipelines including heating coils, fire extinguishing 
systems and vents, together with the cargo pumps and cargo lines 
serving the chemical-carrying spaces, shall be initially dealt with to 
the satisfaction of the Marine Chemist. Care should be exercised in 
the selection of methods and materials used for cleaning or inerting 
to avoid noncompatability with previous cargoes. 

4052. Compartments having carried chemicals in bulk and which 
are to be cleaned shall be so cleaned that the gas content by volume 
of the atmosphere in those compartments shall be within the per- 
missible limits set forth in paragraph 4031. 

4053. The residues in the compartments shall not be capable, 
in the judgment of the Marine Chemist, of releasing vapors or gases 
which would raise the concentration above the limits set forth in 
paragraph 4031. 

4054. The residues in compartments shall not be of sufficient 
concentration, in the judgment of the Marine Chemist, to endanger 
the life or health of personnel. 

4055. The residues in compartments shall not be capable, in the 
judgment of the Marine Chemist, of releasing vapors, gases or de- 
composition products which would create hazards as set forth in 
paragraphs 4053 and 4054. 


