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N O T I C E  

All questions or other communica t ions  re la t ing to this document  should be sent only to NFPA Head- 
quarters ,  addressed to the a t tent ion  of the Commi t t ee  responsible for the document .  

For in format ion  on the procedures for requestir ,g Technica l  Commit tees  to issue Formal  Interpreta-  
tions, proposing Tenta t ive  Inter im Amendments ,  proposing amendmen t s  for Commi t t ee  considerat ion,  and  
appeals  on mat ters  re la t ing to the content  of the document ,  write to the Secretary, S tandards  Council ,  Na- 
t ional  Fire Protect ion Association, Bat te rymarch  Park, Quincy, MA 02269. 

A s ta tement ,  wri t ten or oral,  that  is not processed in accordance  with Section 16 of the Regula t ions  
Governing Commi t t ee  Projects shall not be considered the official posit ion of NFPA or any of its Commit -  
tees and shall not be considered to be, nor be relied upon as, a Formal  In terpre ta t ion .  

Users of this document  should consult  app l icab le  Federal.  State and  local laws and  regulat ions.  NFPA 
does not. by the publ ica t ion  of this document ,  in tend to urge act ion which is not in compl iance  with ap- 
p l icable  laws and this document  may not be construed as doing so. 

Pol icy  Adopted by NFPA Board of Directors on December  $, 1982 

The  Board of Directors reaffirms that  the Nat ional  Fire Protect ion Association recognizes that  the tox- 
icity of the products  of combust ion is an impor t an t  factor  in the loss of life from fire. NFPA has deal t  with 
that  subject in its technical  commit tee  documents  for many  years. 

There  is a concern tha t  the growing use of synthetic mater ia ls  may produce more or add i t iona l  toxic 
products  of combust ion in a fire envi ronment .  The  Board has, therefore,  asked all NFPA technical  commit-  
tees to review the documents  for which they are responsible to be sure that  the documents  respond to this 
current  concern.  To  assist the commit tees  in mee t ing  this request,  the Board has appoin ted  an advisory 
commi t t ee  to provide specific gu idance  to the technical  commit tees  on questions re la t ing to assessing the 
hazards  of the products  of combust ion.  

Licensing Provision - -  This  document  is copyr ighted  by the Nat ional  Fire Protect ion Association 
(NFPA).  

1. Adoption by Reference - -  Public  author i t ies  and  others are urged to reference this document  in 
laws, ordinances,  regulations,  adminis t ra t ive  orders  or s imi lar  instruments .  Any deletions, addi t ions  and 
changes  desired by the adop t ing  author i ty  must  be noted separately.  Those using this me thod  are requested 
to notify the NFPA (Attent ion:  Secretary, S tandards  Counci l )  in wri t ing of such use. The  term "adop t ion  by 
reference" means the ci t ing of title and  publ i sh ing  informat ion  only. 

2. Adoption by T r a n s c r i p t i o n  - -  A. Public  authori t ies  with l awmak ing  or ru le -making  powers only, 
upon wri t ten notice to the NFPA (Attent ion:  Secretary, S tandards  Council) ,  will be g ran ted  a royalty-free 
license to pr int  and republ ish this document  in whole or in part ,  with changes and addit ions,  if any, noted 
separately,  in laws, ordinances,  regulat ions,  adminis t ra t ive  orders or s imi lar  ins t ruments  having  the force of 
law. provided that :  (1) due  notice of NFPA's  copyright  is conta ined  in each law and in each copy thereof: 
and,  (2) that  such p r in t ing  and republ ica t ion  is l imi ted  to numbers  sufficient to satisfy the jur isdict ion 's  
l awmak ing  or ru l emak ing  process. B. Once  this NFPA Code or S tandard  has been adopted  into law, all 
pr in t ings  of this document  by publ ic  authori t ies  with l awmaking  or ru lemak ing  powers or any other  persons 
desir ing to reproduce this document  or its contents  as adopted  by the jur isdic t ion in whole or in par t ,  in any 
form, upon writ ten request to NFPA (Attent ion:  Secretary, S tandards  Council) ,  will be g ran ted  a nonex- 
clusive license to print ,  republish,  and  vend this document  in whole or in par t ,  with changes and addit ions,  
if any, noted separately provided that  due  notice of NFPA's  copyright  is con ta ined  in each copy. Such 
license shall be g ran ted  only upon agreement  to pay NFPA a royalty. This  royalty is required to provide 
funds for the research and development  necessary to cont inue  the work of NFPA and its volunteers in con- 
t inual ly  upda t ing  and revising NFPA standards.  Under  cer ta in  circumstances,  publ ic  authori t ies  with 
l awmaking  or ru lemak ing  powers may apply  for and may receive a special royalty when the publ ic  interest 
will be served thereby. 

All other  rights, inc luding  the r ight  to vend. are re ta ined by NFPA. 

(For fur ther  explanat ion ,  see the Policy Concern ing  the Adopt ion,  Pr in t ing  and Publ ica t ion  of NFPA 
Documents  which is avai lable  upon request from the NFPA.)  

Statement on NFPA Procedures 

This  mater ia l  has been developed under  the publ ished procedures  of the Nat ional  Fire Protect ion 
Association. which are designed to assure the appo in tmen t  of technical ly competent  Commit tees  having 
ba lanced  representat ion.  Whi le  these procedures assure the highest degree of care. nei ther  the Nat ional  Fire 
Protect ion Association. its members ,  nor those pa r t i c ipa t ing  in its activities accepts any l iabil i ty resul t ing 
from compl iance  or noncompl iance  with the provisions given herein, for any restrictions imposed on 
mater ia ls  or processes, or for the completeness of the text. 

NFPA has no power or author i ty  to police or enforce compl iance  with the contents of this document  
and  any cert i f icat ion of products  s ta t ing compl iance  with requi rements  of this document  is made  at the peril  
of the certifier. 
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This edition of NFPA 385, Standard for Tank Vehicles for Flammable and Com- 
bustible Liquids, was prepared by the Technical Committee on Transportation of 
Flammable Liquids, released by the Correlating Committee on Flammable Liquids, 
and acted on by the National Fire Protection Association, Inc. at its Fall Meeting held 
November 12-15, 1984 in San Diego, California. It was issued by the Standards Coun- 
cil on December 7, 1984, with an effective date of December 27, 1984, and supersedes 
all previous editions. 

The 1985 edition of this standard has been approved by the American National 
Standards Institute. 

Origin and Development of NFPA 385 

This standard was initiated in 1926, first officially adopted in 1929, and revised and 
issued in the following earlier editions: 1933, 1948, 1953, 1954, 1955, 1957, 1958,  
1959, 1960, 1963, 1964, 1966, 1971, 1974 and 1979. Editions prior to 1948 had dif- 
ferent titles. 
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National Fire Protection Association 
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W. H. Ax tman ,  American Boiler Mfrs. Assn. 

Rep. Liquid Fuel Burning Equipment Comm. 

G. E. Cain,  G. E. Cain & Co. 

J.  A. Cedervall,  Underwriters Laboratories Inc. 

Donald M. Johnson ,  
Rep. Western Oil & Gas Assn. 

F. Owen Kubias,  SCM Corp. 
Steven Landon ,  Washex Machinery Corp. 

Rep. Laundry-Cleaners Allied Trades Assn. 
Wi l l i am R. Rucinski ,  Dept. of State Police, MI 

Nonvot ing  

Ing  Gert  Magnus ,  Branddirektor 

Technical Committee on 
Transportation of Flammable Liquids 

Wil l iam R, Rucinski ,  Chairman 
Dept. of State Police, MI 

(Rep. Fire Marshals Assn. of North America) 

Mar t in  F. Henry ,  Secretary 
National Fire Protection Association 
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H.  M. Faulconer ,  Phillips Petroleum Co. 
Rep. American Petroleum Inst. 

Clifford J. Har r i son ,  Natl. Tank  Truck 
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Donald M. Johnson ,  

Rep. Western Oil & Gas Assn. 
Oliver W. Johnson,  Palo Alto, CA 

Haro ld  T .  Rock, Tennessee Eastman Co. 

Rep. Chemical Manufacturers Assn. 

Donald W. Vierimaa,  Truck Trailer Manufac- 
turers Assn. 

Billie C. Wilson, US Dept. of Transportation 

Michael  P. Wilson, American Insurance Assn. 

Alternates 

A. B. Rosenbaum III ,  Natl. Tank  Truck 
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E. R.  Smith,  American Petroleum Institute 
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NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the 
Association or any document developed by the Committee on which the member  serves. 



CONTENTS 3 8 5 - 3  

Contents 

Chapter 1 General Provisions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-  4 
1-1 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-  4 
1-2 Def in i t ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-  4 

Chapter 2 Tank V e h i c l e  D e s i g n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-  5 
2-1 Gene ra l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-  5 
2-2 C a r g o  Tanks ,  P ip ing  and  Connec t i ons  Des igned  for T r a n s p o r t i n g  

F l a m m a b l e  and  C o m b u s t i b l e  L iqu ids  at T e m p e r a t u r e s  at or  Above  
T h e i r  Boi l ing  Points  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-  

2-3 Ca rgo  Tanks ,  P ip ing  and  C o n n e c t i o n s  Des igned  for T r a n s f e r  of  
F l a m m a b l e  a n d  C o m b u s t i b l e  L iqu ids  at T e m p e r a t u r e s  Below T h e i r  
Boi l ing  Points  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-  6 

2-4 E m e r g e n c y - D i s c h a r g e  Con t ro l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-11  
2-5 L iqu ids  of  Viscosities of  45 SUS or  More  . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-11 
2-6 Tests  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-11 
2-7 Sepa ra t i on  to Preven t  I n t e r m i x i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-12  
2-8 L i g h t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-12  

Chapter 3 Asphalt Tank Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385 -12  
3-1 Genera l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-12  
3-2 Vents  for Ca rgo  T a n k s  in Aspha l t  Service . . . . . . . . . . . . . . . . . . . . . . . . . .  385-12  
3-3 Overf lows and  Dra ins  for Aspha l t  T a n k  Vehic les  . . . . . . . . . . . . . . . . . . . .  385-12  
3-4 B u r n e r  and  B u r n e r  T u b e s  for Aspha l t  T a n k  Vehic les  . . . . . . . . . . . . . . . .  385-12  

Chapter 4 M a r k i n g  o n  T a n k  V e h i c l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-12  
4-1 M a r k i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-12  

Chapter 5 Auxiliary Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-13  
5-1 Aux i l i a ry  In t e rna l  C o m b u s t i o n  Engines  . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-13  
5-2 Aux i l i a ry  Elect r ic  Gene ra to r s  and  Motors  . . . . . . . . . . . . . . . . . . . . . . . . .  385-13  
5-3 P u m p s  and  Hose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-13  

Chapter 6 O p e r a t i o n  o f  T a n k  V e h i c l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-13  
6-1 Gene ra l  O p e r a t i n g  Condi t ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-13  
6-2 L o a d i n g  and  U n l o a d i n g  T a n k  Vehic les  . . . . . . . . . . . . . . . . . . . . . . . . . . .  385 -14  
6-3 Fire  Ext inguishers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-15  

Chapter 7 Referenced P u b l i c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-15  

A p p e n d i x  A P r e c a u t i o n s  A g a i n s t  I g n i t i o n  by  S ta t ic  E l e c t r i c i t y  . . . . . . . . . .  385-15  

A p p e n d i x  B R e f e r e n c e d  P u b l i c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385-17  



385-4 TANK VEHICLES FOR FLAMMABLE AND COMBUSTIBLE LIQUIDS 

NFPA 385 

Standard for 

Tank Vehicles for 

Flammable and Combustible Liquids 

1985 Edition 

jurisdiction may base acceptance on compliance with NFPA or 
other appropriate standards. In the absence of such standards, 
said authority may require evidence of proper installation, pro- 
cedure or use. The authority having jurisdiction may also refer 
to the listings or labeling practices of an organization concerned 
with product evaluations which is in a position to determine 
compliance with appropriate standards for the current produc- 
tion of listed items. 

Baffle. A nonl iquidt ight  transverse part i t ion in 
cargo tank. 

Chapter 1 General Provis ions 

1-1 Scope. 

1-1.1 This s tandard  applies to tank vehicles to be used 
for the t ransporta t ion of asphalt or normal ly  stable flam- 
mable  and combustible liquids with a flash point  below 
200°F (93.4°C). It is in tended to provide m i n i m u m  re- 
quirements  for the design and construction of cargo tanks 
and their appur tenances  and to set forth certain matters  
per ta in ing  to tank vehicles. 

NOTE: Normally stable materials are those having the relative 
capacity to resist changes in their chemical composition which 
would produce violent reactions or detonations despite exposure 
to air, water, heat, including the normal range of conditions en- 
countered in handling, storage, or transportation. Unstable 
(reactive) flammable and combustible liquid shall mean a liquid 
which in the pure state or as commercially produced or 
transported will vigorously polymerize, decompose, condense, or 
will become self-reactive under conditions of shock, pressure, or 
temperature. 

1-1.9 Addit ional  safeguards may be necessary for tank 
vehicles used for the t ransporta t ion of f lammable  and 
combustible liquids having characteristics in t roducing 
addit ional  factors such as high rates of expansion, in- 
stability, corrosiveness, and toxicity. 

1-1.3 Attent ion is directed to the fact that  some cutback 
asphalts have flash points in the range of Class I liquids. 
Also, liquids having a flash point  higher than  200°F 
(93.4°C), such as asphalt, may assume the characteristics 
of lower flash point  liquids when heated. Under  such con- 
ditions it shall be appropriate  to apply the provisions of 
this s tandard unless otherwise specifically exempted.  

1-1.4 The requirements  for aircraft fuel servicing tank 
vehicles are conta ined in NFPA 407, Standard for Air- 
craft Fuel Servicing. 

1-1.5 A tank vehicle t ransport ing a f lammable  or com- 
bustible l iquid in interstate service shall be considered to 
be in conformity with this s tandard  while it is in interstate 
service if it meets the requirements  of the U. S. Depart- 
ment  of Transpor ta t ion  Hazardous Materials Regula- 
tions. 

1-2 Def in i t ions .  

Approved. Acceptable to the "authori ty having 
jurisdict ion."  

NOTE: The National Fire Protection Association does not 
approve, inspect or certify any installations, procedures, 
equipment, or materials nor does it approve or evaluate testing 
laboratories. In determining the acceptability of installations or 
procedures, equipment or materials, the authority having 

B u l khe a d .  A liquidtight transverse closure between 
compar tments  of a cargo tank. 

Cargo Tank. Any tank having a l iquid capacity in 
excess of 110 gal (418 L) used for carrying f lammable  and 
combustible liquids or asphalt and moun ted  permanent ly  
or otherwise upon a tank vehicle. The  term "cargo tank" 
does not apply to any container  used solely for the pur- 
pose of supplying fuel for the propulsion of the tank ve- 
hicle upon which it is mounted .  

Compartment. A liquidtight division in a cargo tank. 

Flash Poin t .  The m i n i m u m  tempera ture  of a l iquid 
at which sufficient vapor is given off to form an ignitible 
mixture  with the air near  the surface of the l iquid within 
the vessel as determined by appropriate  test procedure 
and apparatus  as specified. 

The  flash point  of liquids having a viscosity less than 45 
SUS at 100°F (37.8°C) and a flash point below 200°F 
(93.4°C) shall be determined in accordance with ASTM 
D-56-82, Standard Method of Test for Flash Point by the 
Tag Closed Tester. 

The flash point  of liquids having a viscosity of 45 SUS 
or more at 100°F (37.8°C) or a flash point of 200°F 
(93.4°C) or higher shall be determined in accordance 
with ASTM D-93-80, Standard Method of Test for Flash 
Point by the Pensky-Martens Closed Tester. 

Head. A liquidtight  transverse closure at the end of a 
cargo tank. 

Labeled.  Equipment  or materials to which has been 
at tached a label, symbol or other identifying mark  of an 
organization acceptable to the "authori ty having juris- 
diction" and  concerned with product  evaluation, that 
main ta ins  periodic inspection of product ion of labeled 
equ ipment  or materials and by whose label ing the manu-  
facturer indicates compliance with appropria te  s tandards 
or performance in a specified manne r .  

L i qu i d .  For the purpose of this s tandard,  l iquid shall 
mean  any mater ial  which has a fluidity greater than  that 
of 300 penetra t ion asphalt when tested in accordance 
with ASTM D-5-78, Test for Penetration for Bituminous 
Materials. When  not otherwise identified, the term liquid 
shall include both f lammable  and combust ible  liquids. 

Combus t ib le  L i qu i d .  A l iquid having a flash point 
at or above 100°F (37.8°C). 

Combust ible  liquids shall be subdivided as follows: 

Class I I  L iqu ids  shall include those having flash points 
at or above 100°F (37.8°C) and below 140°F (60°C). 
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Class IIIA Liquids shall include those having flash 
points at or above 140°F (60°C) and below 200°F 
(93.4°C). 

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

This s tandard does not cover Class I I IB liquids (see 
1-1.1). Where the term combustible liquids is used in this 
standard,  it shall mean  only Class II and Class I I IA liq- 
uids. 

NOTE: The upper limit of 200 °F (93.4 °C) is given because the 
application of this standard does not extend to liquids having 
flash points above 200°F (93.4°C) and this limitation should not 
be construed as indicating that liquids with higher flash points 
are noncombustible. 

Flammable Liqu id .  A liquid having a flash point 
below 100°F (37.8°C) and having a vapor pressure not 
exceeding 40 psi (absolute)(2068 m m  Hg) at 100°F 
(37.8°C) shall be known as a Class I liquid. 

Class I Liquids shall be subdivided as follows: 

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

ble liquids or asphalt and so constructed that practically 
all of its weight and load rests on its own wheels. 

T a n k  Semi-Tra i le r .  Any vehicle with or without 
auxiliary motive power, equipped with a cargo tank 
mounted  thereon or built as an integral part  thereof, and 
used for the transportation of f lammable and combusti- 
ble liquids or asphalt, and so constructed that, when 
drawn by a tractor by means of a fifth wheel connection, 
some part  of its load and weight rests upon  the towing 
vehicle. 

T a n k  T r u c k .  Any single self-propelled motor  vehicle 
equipped with a cargo tank mounted  thereon, and used 
for the transportation of f lammable and combustible liq- 
uids or asphalt. 

Tank Vehicle.  Any tank truck, tank full-trailer, or 
tractor and tank semi-trailer combination.  

Vapor  Pressure.  The  pressure measured in psi (ab- 
solute) (ram Hg) exerted by a liquid, as determined by 
ASTM D-323-82, Standard Method of Test for Vapor 
Pressure of Petroleum Products (Reid Method). 

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

Chapter 2 T a n k  Vehicle Design 

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

The  volatility of  liquids is increased when artificially 
heated to temperatures equal to or higher than their flash 
points. When  so heated Class II and III  liquids shall be 
subject to the applicable requirements for Class I or II 
liquids. This s tandard may also be applied to high flash 
point liquids when so heated even though these same liq- 
uids when not heated are outside of  its scope. 

NOTE: This classification does not apply to: 

(a) Liquids without flash points that may be flammable under 
some conditions, such as certain halogenated hydrocarbons and 
mixtures containing petroleum fractions and halogenated 
hydrocarbons, 
(b) Mists, sprays or foams. 

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

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

T a n k  Fu l l -Tra i l e r .  Any vehicle with or without 
auxiliary motive power, equipped with a cargo tank 
mounted  thereon or built as an integral part  thereof, and 
used for the transportation of f lammable and combusti- 

2-1 Genera l .  

2-1.1 Design of  the tank vehicle shall give engineering 
consideration to the structural relationship between the 
cargo tank, the propulsion equipment  and the supporting 
members,  if any, with due regard to the weight and tem- 
perature of the cargo, road performance,  braking, and 
required ruggedness. The  metal thicknesses specified in 
this chapter  are min imum thicknesses dictated by the 
structure of  the tank itself, and it may be necessary that 
these thicknesses be increased where the tank shell is to be 
subjected to additional stress. The  general design of  the 
cargo tank and vehicle chassis shall be arranged to give 
the best combinat ion of  structural characteristics and ve- 
hicle performance.  The  design of  the suspension system 
shall incorporate features to help assure lateral or t ipping 
stability when turning corners. 

2-1.2 Any cargo tank designed for transporting 
materials at liquid temperatures above ambient  tempera- 
tures shall have a metal warning plate not subject to cor- 
rosion located in a conspicuous place on the right side 
near the front. Such plate shall be permanent ly  affixed to 
the tank or tank frame. Upon it shall be marked in 
characters at least 1~ in. (1.2 cm) high by stamping, em- 
bossing, or other means of  forming letters into or on the 
metal of  the plate itself at least the following information:  

"Maximum allowable cargo temperature  is _ _ ° F  
(__°c)."  

This max imum allowable cargo temperature shall be 
specified by the manufac turer  of the cargo tank. 

2-1.3 Cargo tanks used for transport ing f lammable and 
combustible liquids at temperatures equal to or above 
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their boil ing points shall be constructed in accordance 
with Section 2-2. 

NOTE: Possible temperature rise during transfer as well as the 
loading temperature and altitude must be considered when 
determining if the flammable and combustible liquid will be 
transported at or above its boiling point. Where an accurate 
boiling point is unavailable for the material in question, or for 
mixtures which do not have a constant boiling point, the 10 per- 
cent point of a distillation performed in accordance with ASTM 
D-86-82, Standard Method of Test for Distillation of Petroleum 
Products, may be used as the boiling point of the liquid. 

2-1.4 Cargo tanks used for t ransport ing f lammable  and 
combustible liquids at a temperature  below their boiling 
points shall be constructed in accordance with the provi- 
sions of Section 2-3. 

2-1.5 The  material  used in the construction of the cargo 
tanks shall be compatible  with the chemical charac- 
teristics of the f lammable  and combustible l iquid to be 
transported.  

NOTE: In case of doubt, the supplier or producer of the flam- 
mable and combustible liquid or other competent authority 
should be consulted as to the suitability of the material of con- 
struction to be used. 

with one of the following ASTM specifications shall be 
used: 

ASTM B-209 Alloy 5052 
ASTM B-209 Alloy 5086 
ASTM B-209 Alloy 5154 

ASTM B-209 Alloy 5254 
ASTM B-209 Alloy 5454 
ASTM B-209 Alloy 5652 

All heads, bulkheads, baffles, and ring stiffeners may use 
0 temper (annealed)  or stronger tempers. All shells shall 
be made  of materials with properties equivalent  to H32 or 
H34 tempers, except that lower ul t imate strength 
tempers may be used if the m i n i m u m  shell thicknesses in 
Table  2-2 are increased in inverse proport ion to the lesser 
ul t imate strength. 

(b) Steel. 

Mild steel 
(MS) 

Yield . . . . . . . . . . . . . .  25,000 psi 
Ultimate strength . . . . . . . . .  45,000 psi 
Elongation, 2-in. samples.. 20% 

High strength Austenitic 
low al loy stainless 

steel (HSLA) steel (SS) 
45,000 psi 25,000 psi 
60,000 psi 70,000 psi 

25% 30% 

2-1.6 A single cargo tank may be divided into compart-  
ments  of different specification construction. Each such 
compar tment  shall conform to specification requirements  
concerned and be so identified with a pe rmanen t  metal  
plate. 

2-2 Cargo Tanks, Piping and Connections Designed 
for Transporting Flammable and Combustible Liquids 
at Temperatures at or Above Their  Boi l ing  Points .  
Cargo tanks, piping and connections designed for trans- 
port ing f lammable  and combustible liquids above their 
boil ing points shall be buil t  in accordance with Specifica- 
tions MC-307 or MC-331 of Part 178 of Tit le 49, Code of  
Federal Regulations, or in accordance with Chapter  6 of 
NFPA 58, Standard for  the Storage and Handling of  Liq- 
uefied Petroleum Gases. Cont inued use of cargo tanks 
constructed on or before December 1, 1967, to Specifica- 
tions MC-304 and MC-330 shall be permit ted.  

2-3 Cargo T a n k s ,  P i p i n g  and Connections Designed 
for Transfer of Flammable and Combustible Liquids 
at Temperatures Below Their  Boil ing Points. 
2-3.1 Genera l .  Cargo tanks constructed after the effec- 
tive date of this s tandard  shall be constructed in accor- 
dance with Section 2-3 as contained herein. Cont inued 
use of existing cargo tanks constructed in accordance 
with the 1966 edition of NFPA 385 and earlier editions 
shall be permitted,  bu t  new construct ion is not per- 
mitted. 

2-3.2 Mater ia l .  All sheet and plate mater ial  for shell, 
heads, bulkheads and  baffles for cargo tanks which are 
not required to be constructed in accordance with the 
ASME Boiler and Pressure Vessel Code shall meet the 
following m i n i m u m  applicable requirements.  

NOTE: Minimum requirements for materials listed below are 
duplicated from 49 CFR, Section 178.341, in effect as of January 
1, 1974. 

(a) A l u m i n u m  Alloys (AL). Only a l u m i n u m  alloy 
material  suitable for fusion welding and  in compliance 

9-3.3 Thickness of Sheets, Heads, Bulkheads and Baf- 
fles. 

2-3.3.1 Mate r ia l  Thickness .  The  m i n i m u m  thick- 
nesses of tank mater ial  authorized shall be predicated on 
not exceeding the m a x i m u m  allowable stress level but  in 
no case less than those indicated in Tables 2-1 and 2-2. 

2-3.3.2 P r oduc t  Densi ty.  The  material  thicknesses 
contained in Tables 2-1 and 2-2 are m i n i m u m s  based on 
a m a x i m u m  7.2 lb per gal (3.24 kg) product  weight. If 
the tank is designed to haul products weighing more than 
7.2 lb per gal (3.24 kg), the gallon per inch value used to 
determine the m i n i m u m  thickness of heads, bulkheads, 
baffles or shell sheets shall be the actual section capacity 
required in gallons per inch mult ipl ied by the actual 
product  density in pounds per gallon divided by 7.2. 

2-3.3.3 W h e n  a l u m i n u m  is used for cargo tanks intend- 
ed to transport  cargoes at l iquid temperatures above 
250°F (121.1°C) the m i n i m u m  thicknesses shall be in- 
creased by 1 percent for each 10°F (5.56°C) or portion 
thereof above 250°F (121.1 °C). When  the l iquid temper- 
atures are above 500°F (260°C) there shall be an addi- 
tional 1 percent  for each 10°F (5.56°C) or port ion thereof 
above 500°F (260°C). A l u m i n u m  shall not be used for 
cargo tanks t ransport ing cargoes at temperatures above 
550°F (288°C). 

2-3.4 S t ruc tu r a l  In tegr i ty .  

2-3.4.1 Maximum Stress Values. The  m a x i m u m  cal- 
culated stress value shall not exceed 20 percent  of the 
m i n i m u m  ul t imate strength of the mater ial  as authorized 
except when ASME pressure vessel design requirements  
apply (see Section VIII ,  ASME Boiler and Pressure Vessel 
Code, 1983 edition). 

2-3.4.2 Loadings .  Cargo tanks shall be provided with 
addi t ional  structural  elements as necessary to prevent 
resulting stresses in excess of those permit ted in 2-3.4.1. 
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Table 2-1 Min imum Thickness  of Heads, Bulkheads and Baffles. Mild Steel (MS), High  Strength Low Alloy Steel ( H S L A ) ,  
Austenitic Stainless Steel (SS), in U.S. Standard Gage; A l u m i n u m  Alloy (AL) - -  Expressed in Decimals of an Inch. 

Volume capaci ty  in gal  per in. 

10 or  less Over  10 to 14 14 to 18 18 and over 

HSLA,  HSLA,  HSLA,  HSLA,  

MS SS AL MS SS AL MS SS AL MS SS AL 

Thickness  . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 15 0.096 13 14 0.109 12 13 0.130 11 12 0,151 

Table 2-2 Min imum T h i c k n e s s  of  Shell  Sheets.  Mi ld  Steel (MS), H i g h  Strength Low Alloy Steel ( H S L A ) ,  
Austenitic Stainless Steel (SS), in  U.S .  S t a n d a r d  Gage ;  A l u m i n u m  Alloy (AL)  - -  Expressed  in  D e c i m a l s  of  an  I n c h .  

Distance between 
bulkheads,  baffles, 

or r ing st iffeners 

Volume capaci ty  in gal per in. 

10 or less Over  10 to 14 14 to 18 18 and over 

HSLA,  HSLA,  HSLA,  HSLA,  

MS SS AL MS SS AL MS SS AL MS SS AL 

Less than 
70 in. 

36 in. o r l e ss  . .  14 16 0.087 14 16 0.087 14 15 0.096 13 14 0.109 
Over  36 in. 

to 54 in . . . . . . .  14 16 .087 14 15 .096 13 14 .109 12 13 .130 
54 in. t h rough  

6 0 i n .  . . 14 15 .096 13 14 .109 12 13 .130 11 12 .151 

70 in. 36 in. or less . . . . . .  14 16 .087 14 15 .096 13 14 .109 12 13 .130 
or more,  Over  36 in. to 
less than  54 i n . . .  14 15 .096 13 14 .109 12 13 .130 11 12 .151 

90 in 54 in. th rough  
6 0 i n  . . . . . . . . . .  13 14 .109 12 13 .130 11 12 .151 10 11 .173 

E 
E 
x 

90 in. 36 in. or less . . . .  14 15 .096 13 14 .109 12 13 ,130 I I  12 .151 
or more ,  Over  36 in. to 
less than 54 in . . . . . . . . .  13 14 .109 12 13 .130 11 12 .151 10 11 .173 

125 in. 54 in. th rough  
60 in . . . .  12 13 .130 11 12 .151 10 11 .173 9 10 .194 

36 in. or less . . . . .  13 14 .109 12 13 .130 I I  12 .151 10 11 .173 
125 in. Over  36 in. to 

or more  54 in . . . .  12 13 .130 11 12 .151 10 11 ,173 9 10 .194 
54 in. th rough 

6 0 i n  . . . .  11 12 .151 10 11 .173 9 10 .194 8 9 .216 

Consideration shall be given to forces imposed by each of 
the following loads individually, and where applicable a 
vector summation of any combination thereof: 

(a) Dynamic loading under all product load con- 
figurations. 

(b) Internal pressure. 
(c) Superimposed loads such as operating equipment, 

insulation, linings, hose tubes, cabinets and piping. 
(d) Reactions of supporting lugs and saddles or other 

supports. 
(e) Effect of temperature gradients resulting from 

product and ambient temperature extremes. Thermal  
coefficients of dissimilar materials where used are to be 
accommodated. 

2-3.5 Joints. 
2-3.5.1 Method of Joining.  All joints between tank 
shells, heads, baffles (or baffle attaching rings), and 
bulkheads shall be welded in accordance with the re- 
quirements contained in this section. 

2-3.5.2 Strength of Joints [ A l u m i n u m  Alloy (AL)]. 
All welded aluminum alloy joints shall be made in accor- 
dance with recognized good practice, and the efficiency 
of a joint shall be not less than 85 percent of  the prop- 
erties of the adjacent material. Aluminum alloys shall be 
joined by an inert gas arc welding process using 
aluminum-magnesium type of filler metals which are 
consistent with the material supplier's recommendations. 

2-3.5.3 Strength of Joints [Mild Steel (MS), High  
Strength Low Alloy (HSLA),  Austenitic Stainless Steel 
(SS)]. Joints shall be welded in accordance with recog- 
nized good practice, and the efficiency of any joint shall 
be not less than 85 percent of the mechanical properties 
of the adjacent metal in the tank. 

2-3.5.4 Combinations of mild steel (MS), high strength 
low alloy (HSLA) and/or  austenitic stainless steel (SS) 
may be used in the construction of a single tank, provided 
that each material, where used, shall comply with the 
minimum requirements specified for the material used in 
the construction of that section of the tank. Whenever 
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stainless steel sheets are used in combina t ion  with sheets 
of o ther  types of steel, joints m a d e  by welding shall be 
formed by the use of stainless steel electrodes or filler rods 
and  the stainless steel electrodes or filler rods used in the 
welding shall be sui table for use with the grade  of 
stainless steel concerned according  to the r ecommenda-  
tions of the manufac tu re r  of the stainless steel electrodes 
or filler rods. 

2-3.5.5 Compliance Test. Compl iance  with the re- 
qu i rements  con ta ined  in 2-3.5.2 or 2-3.5.3 for the welded 
joints ind ica ted  in 2-3.5.1 shall be de te rmined  by prepar -  
ing, from mater ia ls  representat ive of those to be used in 
tanks subject  to this specif icat ion and by the same tech- 
n ique of  fabr icat ion,  two test specimens conforming  to 
the f igure as shown below and testing them to fai lure in 
tension. One pa i r  of test specimens may  represent  all the 
tanks to be made  of the same combina t ion  of mater ia ls  by 
the same technique of fabr icat ion,  and  in the same shop, 
within six months  after the tests on such samples have 
been completed .  The  but t  welded specimens tested shall 
be considered qual i fying other  types or combina t ions  of 
types of weld using the same filler ma te r i a l  and  welding 
process as long as paren t  metals  are of the same types of 
mater ia l .  

FLAME-CUT EDGE'~  ! ~ t l  IN. TO 3 IN. 

JOINT AT MIDLENGTH OF PARALLEL SECTION -~ 

TENSILE SPECIMEN 

with ei ther  bulkheads ,  baffles, or r ing stiffeners. It is per- 
missible to use any combina t ion  of the a forement ioned  
re inforcements  in a single cargo tank. 

2-3.7.2 Loca t ion .  Such re inforcement  shall be located 
in such a m a n n e r  that  the m a x i m u m  unre inforced por- 
t ion of the shell be as specified in Tab le  2-2 and in no case 
more  than  60 in. (150 cm). Addi t ional ly ,  such cir- 
cumferent ia l  re inforcement  shall be located within 1 in. 
(2.5 cm) of points where discont inui ty  in longi tudina l  
shell sheet a l ignment  exceeds 10 degrees unless otherwise 
re inforced with s t ructural  members  capab le  of main ta in -  
ing shell sheet stress levels pe rmi t ted  in 2-3.6. 

2-3.7.3 Baff les .  Baffles or baffle a t tach ing  rings if 
used as re inforcement  members  shall be c i rcumferent ia l ly  
welded to the tank shell. The  welding must  not  be less 
than  50 percent  of  the total  c i rcumference  of the vessel, 
and  the m a x i m u m  unwelded space on this jo int  shall not  
exceed 40 times the shell thickness. 

2-3.7.4 D o u b l e  Bu lkhe a ds .  Whenever  double  bulk- 
heads are provided,  they shall be separa ted  by an air  
space. This air  space shall be vented and  be equ ipped  
with d ra inage  facilities which shall be kept operat ive at 
all t imes (see 6-1.7). 

2-3.7.5 R i n g  St i f feners .  Ring stiffeners when used to 
comply with this section shall be cont inuous  a round  the 
c i rcumference  of the tank shell and  shall have a section 
modulus  about  the neut ra l  axis of  the r ing section 
para l le l  to the shell at least equal  to that  de te rmined  by 
the following formula:  

I 
(Min) = 0.00027 W L  (MS, HSLA & SS ) Steel 

2-3.6 Supports and Anchoring .  

2-3.6.1 Cargo tanks with frames not  m a d e  integral  with 
the tank as by welding shall be provided  with res t ra ining 
devices to e l iminate  any relative mot ion  between the tank  
and  f rame which may  result f rom the s topping,  s tar t ing,  
or tu rn ing  of the vehicle. Such res t ra ining devices shall be 
readi ly accessible for inspection and main tenance ,  except  
that  insulat ion and  jacke t ing  are pe rmi t t ed  to cover the 
res t ra in ing devices. 

I 
C 

where 

I 
m 

C 

W = 

(Min) = 0.000467 W L  (AL) A l u m i n u m  Alloy 

section modulus  (in.)3; 

tank width  or d iamete r  (in.); 

2-3.6.2 Any cargo tank designed and  const ructed so 
tha t  it constitutes in whole or in par t  the s t ructura l  
m e m b e r  used in lieu of a f rame shall be suppor ted  in such 
a m a n n e r  that  the resul t ing stress levels in the cargo tank  
do not  exceed those specified in 2-3.4.1. The  design 
calculat ions of the suppor t  e lements  shall include 
loadings imposed by stopping,  s tart ing,  and  tu rn ing  in 
add i t ion  to those imposed as ind ica ted  in 2-3.4.2 using 20 
percent  of  the m i n i m u m  u l t imate  s t rength  of the suppor t  
mater ia l .  

2-3.7 Circumferential  Reinforcement .  
2-3.7.1 Tanks  with shell thicknesses less than  3 /8  of an 
in. (0.93 cm) shall, in add i t ion  to the re inforcement  pro- 
vided by the tank heads, be c i rcumferent ia l ly  re inforced 

L = r ing spacing (in.); i .e. ,  the m a x i m u m  distance 
from the midpo in t  of the unsuppor t ed  shell on 
one side of the r ing stiffener to the midpo in t  of 
the unsuppor ted  shell on the opposi te  side of the 
r ing stiffener. 

2-3.7.5.1 If  a r ing stiffener is welded to the tank shell 
(with each c i rcumferent ia l  weld not less than  50 percent  
of the total  c i rcumference  of the vessel and  the m a x i m u m  
unwelded space on this jo int  not exceeding 40 times the 
shell thickness), a por t ion  of the shell may  be considered 
as pa r t  of  the r ing section for purposes of comput ing  the 
r ing section modulus .  The  m a x i m u m  por t ion  of the shell 
to be used in these calculat ions is as follows: 
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Distance between 
Circumferent ia l  pa ra l l e l  
r i n g  st i f fener to c i rcumferent ia l  r i n g  Shel l  section 
tank shel l  welds st i f fener to shel l  welds c red i t  

1 . . . . . . . . . . . . .  20t 

2 Less than  20t 20t + W 

2 20t or more  40t 

where 

t = shell thickness; 

W = distance between paral le l  c i rcumferent ia l  r ing stif- 
fener to shell welds. 

2-3.7.5.2 If conf igura t ion of in ternal  or external  r ing 
stiffener encloses an air  space, this air  space shall be ar- 
ranged for venting and be equ ipped  with d ra inage  
facilities which shall be kept operat ive at all times. 

2-3.8 Accident Damage Protection. 
2-3.8.1 The  design, construct ion,  and  instal la t ion of 
any appur t enance  to the shell or head  of the cargo tank 
must  be such as to minimize the possibility of ap- 
pu r t enance  damage  or fai lure adversely affecting the 
p roduc t  re tent ion integri ty of the tank. 

2-3.8.2 St ruc tura l  members ,  such as the suspension 
subframe,  over turn protec t ion  and external  rings, when 
pract icable ,  shall be uti l ized as sites for a t t achmen t  of ap- 
pur tenances  and any other  accessories to a cargo tank.  

2-3.8.3 Except  as prescr ibed in 2-3.8.5, the welding of 
any appur t enance  to a shell or head must  be made  by at- 
t achment  to a mount ing  pad.  The  thickness of a mount-  
ing pad  must  not be less than  that  of the shell or head  to 
which it is a t tached.  A pad  must extend at least 2 in. (5 
cm) in each direct ion from any point  of a t t achmen t  of an 
appur t enance .  Pads must  have rounded  corners or other-  
wise be shaped in a m a n n e r  to prec lude  stress concentra-  
tions on the shell or head.  The  moun t ing  pad  must be 
a t t ached  by a cont inuous weld a round  the pad .  

2-3.8.4 The  appur t enance  must  be a t t ached  to the 
moun t ing  p a d  so there will be no adverse affect upon the 
p roduc t - re ten t ion  integri ty of the tank if any force is 
app l ied  to the appur tenance ,  in any direct ion,  except  
no rma l  to the tank,  or within 45 degrees of normal .  

2-3.8.5 Skir t ing structures,  condui t  clips, brakel ine  
clips, and  similar  l ightweight  a t tachments ,  which are of a 
meta l  thickness, construct ion,  or mater ia l ,  apprec iab ly  
less s trong but  not more  than  72 percent  of  the thickness 
of the tank shell or head  to which such a device is at- 
tached,  may be secured directly to the tank shell or head 
if each device is so designed and instal led that  damage  to 
it will not affect the produc t  re tent ion integri ty of the 
tank.  These l ightweight a t t achments  must  be secured to 
the tank  shell by continuous weld or in such manne r  as to 
prec lude  fo rmat ion  of pockets, which may become sites 
for incipient  corrosion. 

2-3.8.6 R e a r  Bumpers .  Every cargo tank shall be pro- 
vided with a rear  b u m p e r  to protect  the tank and p ip ing  
in the event of a rear -end  collision and minimize  the 
possibility of any par t  of the col l iding vehicle str iking the 
tank.  The  b u m p e r  shall be located at least 6 in. (15 cm) 
to the rear  of any vehicle componen t  which is used for 
loading or un load ing  purposes or may at any t ime con- 
tain lad ing  while in transit .  Dimensionally,  the b u m p e r  
shall conform to 49 C.F .R.  & 393.86. Structural ly,  the 
b u m p e r  shall be designed to successfully absorb (no 
damage  which will cause leakage of product )  the impac t  
of  the vehicle with ra ted  payload,  with a decelera t ion  of  2 
"g" using a factor of safety of two based on the u l t imate  
s t rength of the b u m p e r  mater ia l .  For  purposes of these 
regulat ions such impac t  shall be considered uniformly 
dis t r ibuted  and appl ied  horizontal ly  (paral le l  to the 
ground)  from any direct ion at an angle not exceeding 30 
degrees to the longi tudina l  axis of  the vehicle. 

2-3.8.7 Overturn Protection. All closures for filling, 
manhole ,  or inspection openings shall be pro tec ted  from 
damage  which will result in leakage of l ad ing  in the event 
of  over turn ing  of the vehicle by being enclosed within the 
body of the tank or dome a t t ached  to the tank or by 
guards.  

2-3.8.7.1 W h e n  guards  are required ,  they shall be de- 
signed and instal led to withstand a vertical  load of  twice 
the weight of the loaded tank  and a horizontal  load  in any 
direct ion equivalent  to one-hal f  the weight of the loaded 
tank.  These design loads may  be considered independent -  
ly. Ul t imate  s t rength of the mate r ia l  shall be used as a 
ca lcula t ion base. If  more  than  one gua rd  is used each 
shall carry  its p ropor t iona te  share of  the load. If  protec-  
tion other  than  guards  are considered,  the same design 
load cri teria are appl icable .  

2-3.8.7.2 Except  for pressure ac tua ted  vents no over- 
turn  protec t ion  is requi red  for nonopera t ing  nozzles or 
fitt ings less than  5 in. (12.5 cm) in d i ame te r  (which do 
not contain  produc t  while in transit)  that  project  a 
distance less than  the inside d iamete r  of the fitt ing. This 
projec ted  distance may be measured  ei ther  from the shell 
or the top of an adjacent  r ing stiffener provided  such stif- 
fener is within 30 in. (75 cm) of the center  of  the nozzle or 
fitt ing. 

2-3.8.7.3 If the overturn protec t ion  is so const ructed as 
to permi t  accumula t ion  of l iquid on the top of the tank,  it 
shall be provided with d ra inage  facilities d i rec ted  to a 
safe point  of discharge.  

2-3.8.8 P i p i n g .  

2-3.8.8.1 Product  discharge p ip ing  shall be provided 
with pro tec t ion  in such a manne r  as to reasonably  assure 
against  the accidenta l  escape of contents.  Such pro tec t ion  
may be provided by: 

(a) A shear section located ou tboa rd  of each emer-  
gency valve seat and  within 4 in. (10 cm) of  the vessel 
which will break  under  strain and leave the emergency 
valve seat and  its a t t achmen t  to the vessel and  the valve 
head intact  and  capable  of re ta in ing product .  The  shear  
section shall be mach ined  in such a manne r  as to abrup t ly  
reduce the wall thickness of the ad jacent  p ip ing  (or valve) 
mate r ia l  by at least 20 percent;  or 
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(b) By suitable guards capable of successfully absorb- 
ing a concentrated horizontal force of at least 8,000 lb 
(3600 kg) applied from any horizontal direction, without 
damage to the discharge piping which will adversely af- 
fect the product  retention integrity of the discharge valve. 

2-3.8.8.2 Minimum Road Clearance. The min imum 
allowable road clearance of any cargo tank component  or 
protection device located between any two adjacent axles 
on a vehicle or vehicle combinat ion shall be at least ~ in. 
(1.2 cm) for each ft separating such axles and in no case 
less than 12 in. (30 cm). 

shielded, or drained as to eliminate the accumulat ion of 
water, the freezing of  which could impair  the operat ion 
or discharge capability of the device. 

2-3.10.2 N o r m a l  Vent ing.  Each cargo tank compart-  
ment  shall be provided with pressure and vacuum vents 
having a min imum through area of  0.44 sq in. (2.86 
cm~). All pressure vents shall be set to open at no more 
than 1 psig (6.9 kPa) and all vacuum vents at no more 
than 6 oz (168 g). Pressure and vacuum vents shall be de- 
signed to prevent loss of  liquid through the vent in case of  
vehicle overturn. 

2-3.8.8.3 Strength of Pip ing ,  Fittings, Hose and Hose 
Couplings.  Hose, piping, and fittings for tanks to be 
unloaded by pressure shall be designed for bursting 
pressure of at least 100 psig (689.5 kPa) and not less than 
four times the pressure to which, in any instance, it may 
be subjected in service by the action of any vehicle- 
mounted  pump or other device (not including safety 
relief valves), the action of which may be subject to cer- 
tain portions of the tank piping and hose to pressures 
greater than the design pressure of the tank. Any cou- 
pling used on hose to make connections shall be designed 
for a working pressure not less than 20 percent in excess 
of the design pressure of the hose and shall be so designed 
that there will be no leakage when connected. 

2-3.8.8.4 Provision for Expansion and Vibration. Suit- 
able provisions shall be made  in every case to allow for 
and prevent damage  due to expansion, contraction, jar- 
ring and vibration of  all pipe. Slip joints shall not be used 
for this purpose. 

2-3.8.8.5 Hea te r  Coils. Heater  coils, when installed, 
shall be so constructed that the breaking-off  of  their ex- 
ternal connections will not cause leakage of contents of 
tank. 

2-3.8.8.6 Gaging, Loading, and Air-Inlet Devices. 
Gaging, loading, and air-inlet devices, including their 
valves, shall be provided with adequate  means for their 
secure closure, and means shall also be provided for the 
closing of  pipe connection of valves. 

2-3.9 Closures for Fill Openings  and Manholes. Each 
compar tment  in excess of  2,500 gal (9500 L) capacity 
shall be accessible through a manhole  of at least 11 in. × 
15 in. (27.5 cm × 37.5 cm). Manhole and /o r  fill opening 
covers shall be designed to provide secure closure of  the 
openings. They shall have structural capability of  
withstanding internal fluid pressures of 9 psig (62 kPa) 
without permanent  deformation.  Safety devices to pre- 
vent the manhole  and /o r  fill cover from opening fully 
when internal pressure is present shall be provided. 

2-3.10 Vents for Cargo Tanks in Other than Asphalt 
Service. 

2-3.10.1 Each cargo tank compar tment  shall be pro- 
vided with safety relief devices in accordance with the re- 
quirements contained in this section. All of  such devices 
shall communica te  with the vapor space. Shutoff  valves 
shall not be installed between the tank opening and any 
safety device. Safety relief devices shall be so mounted,  

2-3.10.3 Loading and Unloading Venting Protection. 
If  the tank is designed to be loaded or unloaded with the 
dome cover closed, the vent or vents as described in 
2-3.10.2 above or additional vents shall limit the vacuum 
to 1 psi (6.9 kPa) and the tank pressure to 3 psig (20.7 
kPa) based on max imum product  transfer rate. Unless ef- 
fective protection against overfilling is made,  the pressure 
vent shall also have sufficient liquid capacity to prevent 
the pressure from exceeding 3 psig (20.7 kPa) in case of  
accidental overfilling. This pressure vent may be pressure 
operated or interlocked with the tank loading device and 
shall be designed to prevent loss of  liquid through the 
vent under  any condition of  vehicle rollover attitude. 

2-3.11 Emergency Venting for Fire Exposure.  

2-3.11.1 Total Capacity. The total emergency venting 
capacity (cu f t /hr)  (m3/s) of  each cargo tank compart-  
ment  shall be not less than that determined from Table 
2-3. 

Table  2-3 

M i n i m u m  Emergency Vent Capacity in Cubic Feet 
Free A i r / H r  [14.7 Psia (101.3 kPa) and 60°F (15.6°C)] 

Cu Ft Cu Ft 
Exposed Area Free Air Exposed Area Free Air  

Sq. Ft per Hr  Sq Ft per Hr  

20 15,800 275 

30 23.700 300 
40 31,600 350 
50 39,500 400 

60 47,400 450 
70 55,300 500 

80 63,300 550 

90 71,200 600 
100 79,100 650 
120 94,900 700 

140 110,700 750 
160 126,500 800 
180 142,300 850 

200 158.100 900 
225 191,300 950 

250 203,100 1,000 

214,300 
225 100 

245 700 
265 000 
283 200 

300 600 

317 300 

333 300 
348 800 

363 700 
378 200 
392 200 
405 9OO 
419 300 

432 300 
445000 

NOTE: Interpolate for intermediate sizes. 

2-3.11.2 Pressure Actuated Venting. Each cargo tank 
compar tment  shall be equipped with pressure-actuated 
vent or vents set to open at not less than 3 psig (20.7 kPa) 
and close when pressure drops to 3 psig (20.7 kPa) or 
below. The  min imum venting capacity for pressure- 
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ac tua ted  vents shall be 6,000 cu ft (170 m s) of  free air  per  
hr  [14.7 psia (101.3 kPa) and 60°F (15.6°C)] from a tank  
pressure of  5 psig (34.5 kPa).  Pressure-actuated devices 
shall be designed so as to prevent  leakage of l iquid past  
the device in case of  surge or vehicle upset,  except  that  
they shall function in case of  pressure rise under  any con- 
di t ion of  vehicle rollover a t t i tude.  

2-3.11.3 Fus ib le  Vent ing .  If the pressure-actuated vent- 
ing requi red  by 2-3.11.2 does not provide the total  vent- 
ing capaci ty  required by 2-3.11.1 addi t ional  capaci ty  
shall be provided by add ing  fusible venting devices, each 
having a m i n i m u m  area of 1.25 sq in. (8.1 cm2); such 
fusible elements shall be so located as to not be in contact  
with the tank lad ing  under  normal  opera t ing  condit ions.  
The  fusible vent or vents shall be ac tua ted  by elements 
which opera te  at a t empera tu re  not exceeding 250°F 
(121.1 °C). The  venting capaci ty  of  these devices shall be 
ra ted  at not more  than  5 psig (34.5 kPa).  When  fusible 
vent ing devices are used, no less than  two such devices 
shall be used on any cargo tank  or tank  c o m p a r t m e n t  
over 2,500 gal (9500 L) in capaci ty,  and  at least one such 
device shall be located close to each end of  the cargo tank 
or  tank compar tmen t .  

2-3.11.4 Flow Tes t i ng  and Marking of Vents.  Each 
type and size of venting device shall be flow tested in the 
range specified in the app l icab le  preceding  paragraphs .  
The  actual  ra ted  flow capaci ty  of  the vent in cubic feet of 
free air  per  hour  at the pressure in psig at which the flow 
capaci ty  is de te rmined  shall be s t amped  on the device. 
The  fusible vent or vents shall have their  flow ra t ing de- 
t e rmined  at 5 psig (34.5 kPa) differential .  

2-3.11.5 These flow tests may be conducted  by the 
manufac tu re r ,  if cert if ied by a qual if ied impar t i a l  
observer, or may be delegated  to an outside agency. 

NOTE:  Informat ion  on sui table  methods  for conduc t ing  such 
tests is provided in API S tandard  2000 avai lable  from the 
Amer ican  Petroleum Insti tute,  1220 L Street, NW, Washington ,  
DC 20005. 

2-4 E m e r g e n c y - D i s c h a r g e  Con t ro l .  

2-4.1 L i q u i d s  H a v i n g  Viscosities Less t h a n  45 SUS. 

2-4.1.1 The  outlets of each cargo tank or c o m p a r t m e n t  
used for t ranspor ta t ion  of Class I l iquids, and  trucks con- 
s t ructed hereaf ter  for t ranspor ta t ion  of Class II and  Class 
I l i A  l iquids having a viscosity less than 45 SUS at 100°F 
(37.8°C), shall be equ ipped  with a self-closing shutoff  
valve, designed, installed, and  opera ted  so as to ensure 
against  the accidenta l  escape of contents.  These valves 
shall be located inside the tank or at a point  outside the 
tank where the line enters or leaves the tank. The  valve 
seat shall be located inside the tank or within the welded 
flange, its companion  flange, nozzle, or coupling,  and  
designed so that  the valve must be kept closed except dur-  
ing loading  and un load ing  operat ions.  

NOTE:  The  45-second viscosity l imit  is included for the pur- 
poses of requi r ing  in ternal  valves when t ranspor t ing  free-flowing 
dist i l late oils, such as kerosene, diesel oil and domestic  hea t ing  
oil, and of exc luding  this requi rement  when t ranspor t ing  viscous 
oils such as residual  fuel oil, bunker  fuel oil, and  asphal t  prod- 
ucts which may congeal  and cause ma l func t ion ing  of the valve. 

2-4.1.2 The  opera t ing  mechanism for the valve shall be 
provided with a secondary control,  remote  from the fill 
openings and discharge connections,  for use in the event 
of accidents  or fire dur ing  delivery operat ions.  

2-4.1.3 The  control  mechanism shall be provided  with 
at least one fusible e lement  which becomes effective at a 
t empera tu re  not over 250°F (121.1°C) pe rmi t t ing  the 
valve to close au tomat ica l ly  in case of fire. At least one 
fusible e lement  shall be in the open where it would be ex- 
posed to the heat  of a fire under  the vehicle. 

2-4.1.4 In every case there shall be provided a shear  sec- 
tion located ou tboa rd  of each emergency valve seat and  
within 4 in. (10 cm) of the vessel which will break under  
strain and leave the emergency valve seat and  its a t tach-  
ment  to the vessel and  the valve head intact  and  capable  
of retaining product .  The  shear section shall be machined 
in such a manne r  as to abrupt ly  reduce the wall thickness 
of the adjacent  p ip ing  (or valve) mate r ia l  by at least 20 
percent .  

2-5 L i q u i d s  of  Viscosities of  45 SUS or  More .  The  
outlets of each cargo tank used for the t r anspor ta t ion  of 
liquids having a viscosity equal  to or grea ter  than  45 SUS 
at 100°F (37.8°C) shall be equ ipped  with (1) a sui table  
shutoff  valve, located internally,  designed so that  the 
valve will remain  operab le  if the external  connect ion is 
sheared off, or (2) a front- or r ea r -head  moun ted  valve 
securely reinforced and protec ted  against  shock or road  
hazards.  

2-6 Tests. 
2-6.1 At the t ime of manufac tu re ,  every cargo tank 
shall be tested by a m in imum air or hydrostat ic  pressure 
of 3 psig (20.7 kPa) or at least equal  to the tank design 
pressure, whichever is greater .  If compar tmen ted ,  each 
individual  c o m p a r t m e n t  shall be similarly tested with ad- 
jacent  compar tmen t s  empty  and at a tmospher ic  pressure. 
Air  pressure, if used, shall be held for a per iod  of at least 
5 minutes  dur ing  which the ent ire  surface of all joints 
under  pressure shall be coated with a solution of soap and 
water,  heavy oil, or other  mater ia l  sui table  for the pur-  
pose, foaming or bubb l ing  of which indicates the 
presence of leaks. Hydrosta t ic  pressure, if used, shall be 
done by using water  or o ther  l iquid having a s imilar  
viscosity, the t empera tu re  of which shall not exceed 
100°F (37.8°C) dur ing  the test, and  apply ing  pressure as 
prescr ibed above, gaged at the top of  the tank,  at which 
t ime all joints under  pressure shall be inspected for the is- 
suance of l iquid to indicate  leaks. All closures shall be in 
place while test by ei ther  me thod  is made .  Dur ing  these 
tests, operat ive relief devices shall be c lamped ,  plugged,  
or otherwise rendered  inoperative;  such clamps,  plugs, 
and similar  devices shall be removed immedia te ly  after 
the test is finished. 

2-6.2 The  test in 2-6.1 shall be repeated  following 
a l tera t ion  or repairs which involve tank integri ty.  If there 
is any leakage, undue  distort ion,  or if fai lure impends  or 
occurs, the cargo tank shall not be p laced in service unless 
an adequa te  repai r  is made .  The  adequacy  of the repai r  
shall be de te rmined  by the same method  of test. 
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2-7 Separation to Prevent I n t e r m i x i n g .  T a n k  vehicles 
designed to t ranspor t  Class I l iquid in one or more  com- 
pa r tments  and  Class II or Class I I I  l iquid in other  com- 
p a r t m e n t  or compar tments ,  or to t ranspor t  chemical ly  
noncompa t ib l e  liquids, shall be provided with double  
bulkheads  and shall be equ ipped  with separa te  piping,  
pumps,  meters and  hoses for such classes of product .  

TANK VEHICLES FOR FLAMMABLE AND COMBUSTIBLE LI(~UIDS 

" W A R N I N G "  
This  burner  equ ipmen t  must  not be opera ted  while 
the vehicle is being loaded  or is in transit ,  or when 
the burner  tubes are not complete ly  submerged.  

2-8 L i g h t i n g .  Light ing circuits shall have sui table  
overcurrent  protec t ion  (fuses or au tomat i c  circuit  
breakers).  The  wiring shall have sufficient car ry ing  
capaci ty  and mechanica l  s t rength and shall be secured, 
insulated,  and  pro tec ted  against  physical  damage ,  in 
keeping with recognized good pract ice .  

Chapter 3 Asphalt T a n k  Vehicles 

3-1 G e n e r a l .  Cargo tanks shall be free of water  or 
volatile l iquids before they are loaded  with hot asphalt .  

3-2 Vents  for Cargo Tanks  in Asphalt Service. 
3-2.1 Each cargo tank used in asphal t  service shall be 
provided  with a vent having an effective opening  at least 
equivalent  to a nomina l  2-in. pipe.  

3-2.2 Each cargo tank for asphal t  service shall be pro- 
vided with a manho le  having a free open ing  of at least 15 
in. (381 mm) in d iamete r  designed to relieve internal  
pressure at between 2 and 3 psig (0.095 and 0.143 kPa) or 
an equivalent  relief device. 

3-3 Overflows and Drains for Asphalt T a n k  Vehicles.  
Overflow protec t ion  for asphal t  tank vehicles shall be 
provided  in the form of reservoirs or f lashing a round  fill 
and  vent pipes. Overflow and  d ra in  pipes shall have 
thicknesses heavier  than  the tank shell and  shall be de- 
signed so that  hot asphal t  will not spill onto tires, brakes,  
burner  equ ipmen t  or vehicle's exhaust  system. 

3-4 Burner  and Burner  Tubes  for Asphalt T a n k  
Vehicles.  
3-4.1 Fuel tanks for the vehicle engine and fuel tanks 
for the burners  on asphal t  trucks shall be located remote-  
ly from the bu rne r  or pro tec ted  by a noncombus t ib le  
shield from the bu rne r  to prevent  f lashback.  

3-4.2 Burner  tubes shall be proper ly  instal led and 
main ta ined .  

3-4.3 The  bot tom of in ternal  burner  tubes shall be 
loca ted  as low in the tank as p roper  design and funct ion-  
ing will permi t .  

3-4.4 Instruct ions for the p roper  me thod  of  opera t ing  
the burner  equ ipment  and the p u m p i n g  equipment ,  if so 
equ ipped ,  shall be provided.  These instructions shall ac- 
company  the vehicle at all times. 

3-4.5 A legible red warning  sign shall be pe rmanen t ly  
a t t ached  near  the burners  on any tank  vehicle equ ipped  
with burners  and  shall conta in  at least the following in- 
format ion:  

Chapter 4 Marking on T a n k  Vehicles 

4-1 Marking.  
4-1.1 Every tank vehicle used for the t ranspor ta t ion  of 
any f l ammab le  or combust ib le  liquids, regardless of the 
quant i ty  being t ranspor ted ,  or whether  loaded or empty,  
shall be conspicuously and  legibly marked  in accordance  
with the requirements  of the U.S. Depa r tmen t  of 
T ranspo r t a t i on  Hazardous  Mater ia ls  Regulat ions.  

4-1.2 Manufacturer's  Certificate. A cert if icate signed 
by a responsible official of  the ma nu fa c tu r e r  of  the cargo 
tank,  or from a competen t  testing agency, cert ifying that  
each such cargo tank  is designed,  constructed,  and  tested 
in compl iance  with this s t anda rd  shall be procured ,  and  
such cert if icate shall be re ta ined  in the files of  the carr ier  
dur ing  the t ime that  such cargo tank is employed  by him, 
plus one year. 

4-1.3 In addi t ion  to this cert if icate,  there shall be on 
every cargo tank  (or tank c o m p a r t m e n t  if constructed to 
different  specificat ion) a metal  p la te  not subject  to corro- 
sion located on the r ight  side, near  the front,  in a place 
readi ly accessible for inspection. Such plate  shall be per- 
manen t ly  affixed to the tank by means  of soldering, braz- 
ing, welding, or o ther  equal ly  sui table  means;  and  upon  
it shall be marked  in characters  at least ~6 in. (0.47 cm) 
high by s tamping,  embossing,  or o ther  means  of forming  
letters into or on the meta l  of the plate  itself at least the 
in format ion  ind ica ted  below. The  pla te  shall not  be so 
pa in ted  as to obscure the mark ings  thereon.  

4-1.4 If  a cargo tank  is to be physically a l tered to meet  
another  specif icat ion (or to a c c o m m o d a t e  a commodi ty  
not requi r ing  a specif icat ion tank)  such combina t ions  
shall be ind ica ted  beside specif icat ion ident i f icat ion.  

Vehicle ma nu fa c tu r e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Manufac turer ' s  serial no . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Specif icat ion ident i f ica t ion D O T  MC 306; or MC 307; 

or MC 312 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Date of  manufac tu r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Or iginal  test da te  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cert i f icate  da te  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Design pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  psig 
Test  pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  psig 
Head  mate r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shell ma te r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Weld  mate r ia l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lining mate r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Nomina l  tank  capaci ty  by c o m p a r t m e n t  (front to rear)  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.S. gal  

M a x imum product  load . . . . . . . . . . . . . . . . . . . . . . . . .  lbs 
Load ing  limits . . . . . . . . . . . . . . . . . . . . .  gpm a n d / o r  psig 
Unload ing  limits . . . . . . . . . . . . . . . . . . . .  gpm a n d / o r  psig 
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4-1.5 If the cargo tank has a metal certification plate 
for MC 306 specification, the characters "NFPA 385" 
may be added to the specification identification line on 
the metal plate. 

Chapter 5 Auxiliary Equipment 

5-1 Auxiliary Internal Combustion Engines. 
5-1.1 Internal combustion engines, other than those 
providing propulsive power, installed or carried upon a 
tank vehicle transporting Class I liquids for the purpose 
of  providing power for the operation of  pumps or other 
devices, shall meet the following requirements. 

5-1.2 The engine air intake shall be equipped with an 
effective flame arrester, or an air cleaner having effective 
flame arrester characteristics, substantially installed and 
capable of  preventing emission of flame from the intake 
side of the engine in event of backfiring. 

5-1.3 The fuel system shall be so located or constructed 
as to minimize the fire hazard. If the fuel tank is located 
above or immediately adjacent to the engine, suitable 
shielding shall be provided to prevent spillage during the 
filling operation, or leakage from the tank or fuel system, 
from coming in contact with the engine or any parts of 
the ignition and exhaust systems. All parts of  the fuel 
system shall be constructed and installed in a proficient 
manner .  

5-1.4 Pumps and other appurtenances shall be so 
located in relation to the engine that spillage or leakage 
from such parts shall be prevented from coming in con- 
tact with the engine or any parts of the ignition and ex- 
haust system, or adequate shielding shall be provided to 
attain the same purpose. The  engine cooling fan shall be 
so positioned, rotated, or shielded as to minimize the 
possibility of drawing f lammable vapors toward the 
engine. 

5-1.5 When the engine is located in a position where 
spillage from the cargo tank or its appurtenances or from 
side racks might constitute a hazard, suitable shielding 
shall be provided to prevent such spillage from contacting 
the engine or engine exhaust system and for draining 
such spillage away from the vicinity of the engine. 

5-1.6 Where the engine is carried within an enclosed 
space, adequate provision shall be made for air circula- 
tion at all times to prevent accumulat ion of explosive 
vapors and to avoid overheating. 

5-1.7 The  exhaust system shall be substantially con- 
structed and installed and free from leaks. The exhaust 
line and muffler shall have adequate  clearance from 
combustible materials, and the exhaust gases shall be dis- 
charged at a location which will not constitute a hazard. 
When  engines are carried as in 5-1.6, the exhaust gases 
shall be discharged outside of each such enclosed space. 

5-1.8 The ignition wiring shall be substantially installed 
with firm connections, and spark plug and all other ter- 

minals shall be suitably insulated to prevent sparking in 
event of contact with conductive materials. The  ignition 
switch shall be of the enclosed type. 

5-2 Aux i l i a ry  Electr ic Generators and Motors. 
5-2.1 Electrical equipment  installed or carried upon a 
tank vehicle transporting Class I liquids for the operation 
of pumps or other devices used for the handling of prod- 
uct and operat ing product  handl ing accessories shall 
meet the following requirements. 

5-2.2 Generators which are mounted  on the engine pro- 
viding propulsive power for the vehicle or an auxiliary 
engine, or located in the immediate vicinity of such 
engine or its exhaust system, may have general purpose 
enclosure. Generators located elsewhere shall be provided 
with explosionproof enclosures. 

5-2.3 Motors having sparking contacts shall be provided 
with explosionproof enclosures. 

5-2.4 Wiring shall be adequate for max imum loads to 
be carried and shall be installed so as to be protected 
from physical damage and contact with possible product  
spill either by location or by being enclosed in metal con- 
duit or other oil-resistant protective covering. Junction 
boxes shall be sealed. 

5-2.5 Switches, overload protection devices and other 
sparking equipment  shall be located and enclosed as pro- 
vided for generators in 5-2.2. 

5-2.6 Where  the generator or motor  is located within an 
enclosed space, adequate provision shall be made for air 
circulation to prevent overheating and possible ac- 
cumulat ion of explosive vapor. 

5-3 Pumps and Hose. 
5-3.1 When  a pump is used to deliver products, 
automatic  means shall be provided to prevent pressure in 
excess of the design working pressures of the accessories, 
piping, and hose. 

5-3.2 Each length of hose used for delivery of product  
by p u m p  shall be marked to indicate the manufacturer ' s  
recommended working pressure. 

5-3.3 All pressure hoses and couplings shall be in- 
spected at intervals appropriate  to the service. With the 
hose extended, apply pressure to the hose and couplings 
to the maximum operat ing pressure. Any hose showing 
material deteriorations, signs of leakage, or weakness in 
its carcass or at the couplings shall be withdrawn from 
service and repaired or discarded. 

Chapter 6 Operation of Tank Vehicles 

6-1 General Operating Conditions. 
6-1.1 Drivers shall be thoroughly trained in the proper 
method of operat ing tank vehicles and in the proper pro- 
cedures for loading and unloading tank vehicles. Tank  
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vehicles shall not be opera ted  unless they are in proper  
repair ,  devoid of accumula t ion  of grease, oil, or o ther  
f lammables ,  and  free of leaks. 

6-2 Loading and Unloading Tank Vehicles. 
6-2.1 Load ing  and un load ing  of tank vehicles shall only 
be done in approved  locations. 

6-1.2 Dome covers shall be closed and la tched while the 
tank  vehicle is in transit .  

6-1.3 No tank vehicle shall be opera ted  with a cargo 
t empera tu re  above the m a x i m u m  al lowable  cargo tem- 
pe ra tu re  specified on the warning  sign requi red  by 2-1.2. 

6-1.4 No mate r ia l  shall be loaded into or t r anspor ted  in 
a cargo tank at a t empera tu re  above its ignit ion tempera-  
ture, unless proper ly  safeguarded  in a manne r  approved  
by the author i ty  having jur isdict ion.  

6-1.5 F l a m m a b l e  and combust ib le  liquids, which are 
loaded  at or above their  boil ing points or may  reach their  
boi l ing point  t empera tu re  dur ing  transit ,  shall be loaded 
only into cargo tanks const ructed in accordance  with Sec- 
t ion 2-2. 

6-2.2 The  driver,  opera tor ,  or a t t endan t  of any tank ve- 
hicle shall not r emain  in the vehicle but  shall not leave 
the vehicle una t t ended  dur ing  the loading  or un load ing  
process. Delivery hose, when a t t ached  to a tank vehicle, 
shall be considered to be a par t  of the tank vehicle. 

6-2.3 W h e n  t ransferr ing Class I l iquids, motors  of tank 
vehicles or motors  of auxi l iary or por t ab le  pumps  shall be 
shut down dur ing  making  and break ing  hose connec- 
tions. If load ing  or un load ing  is done without  requi r ing  
the use of the motor  of the tank vehicle, the motor  shall 
be shut down throughout  the transfer  operat ions  of Class 
I l iquids. 

6-2.4 If  por t ab le  pumps  are used for t ransferr ing Class I 
l iquids, the por tab le  pumps  shall comply with the ap- 
pl icable  provisions of Section 5-1 or 5-2. 

6-1.6 F l a m m a b l e  and combust ib le  l iquids shall be load- 
ed only into cargo tanks whose mater ia l  used in construc- 
t ion shall be compa t ib le  with the chemical  character is t ics  
of the l iquid.  The  f l ammable  and combust ib le  l iquid 
being loaded shall also be chemical ly  compa t ib le  with the 
l iquid hauled  on the previous load unless the cargo tank 
has been cleaned.  

NOTE:  In case of doubt ,  the suppl ier  or producer  of the flam- 
mable  or combust ib le  l iquid or o ther  competen t  author i ty  
should be consulted.  

6-1.7 Class II or Class III  l iquids shall not be loaded 
into an ad jacent  c o m p a r t m e n t  to Class I l iquids unless 
double  bulkheads  are provided,  nor shall chemical ly  non- 
compa t ib le  chemicals  be loaded into adjacent  compar t -  
ments  unless separa ted  by double  bulkheads.  

6-1.8 To  prevent  a hazard  from a change in flash point  
of  l iquids, no cargo tank,  or any c o m p a r t m e n t  thereof, 
which has been util ized for Class I l iquid,  shall be loaded 
with Class II or Class III  l iquid until such tank or com- 
p a r t m e n t  and  all piping,  pumps,  meters,  and  hose con- 
nected thereto  have been complete ly  dra ined .  A tank,  
compar tmen t ,  piping,  pump,  meter ,  or hose which does 
not  d ra in  complete ly  shall be flushed at the loading  point  
with a quant i ty  of Class l l  or Class III  l iquid equal  to 
twice the capaci ty  of piping,  pump ,  meter ,  and  hose, to 
clear  any residue of Class I l iquid from the system. 

NOTE:  To reduce the danger  of static igni t ion when chang ing  
from Class 1 to Class II or Class I l l  (switch loading),  other  
precaut ions  may be necessary. (See Appendix A for further in- 

formation. ) 

6-1.9 No repairs  shall be made  to any tank vehicle 
unless the repairs  can be made  without  hazard,  nor shall 
any loaded  motor  vehicle be repa i red  in a closed garage.  

6-1.10 No cargo tank shall be repa i red  by any me thod  
employing  a f lame, arc, or other  source of ignition, unless 
the tank is ma in t a ined  gas free or otherwise made  safe in 
an approved  manner .  

6-2.5 No cargo tank or c o m p a r t m e n t  thereof  used for 
the t r anspor ta t ion  of any f l ammable  or combust ib le  liq- 
uid or asphal t  shall be loaded l iquid full. Sufficient space 
(outage) shall be provided in every case to prevent  
leakage from such tank or c o m p a r t m e n t  by expansion of 
the contents due to rise in t empera tu re  in transi t  and  in 
no case less tlaan 1 percent .  

6-2.6 Delivery of Class 1 l iquids to unde rg round  tanks of 
more  than  1,000 gal  (3800 L) capaci ty  shall be made  by 
means of tight connect ions between the hose and the fill 
pipe.  

6-2.7 W h e n  a cargo tank is filled through bot tom 
loading,  a positive means  shall be provided for loading a 
p rede te rmined  quant i ty  of l iquid,  and  an au tomat ic  sec- 
ondary  shutoff  control  shall be instal led in each compar t -  
ment  to prevent  overfill. 

6-2.8 The  secondary shutoff  control  system shall be 
labe led  as to m a n u f a c t u r e r  and  type. Any electr ical  
system shall be labeled as to ma nu fa c tu r e r  and type. Any 
electr ical  system used for secondary shutoff  must be in ac- 
cordance  with NFPA 70, National Electrical Code ®. 

6-2.9 W h e n  bot tom loading  vehicles are equ ipped  for 
vapor  recovery and vapor  recovery is not required ,  the 
tank  vapor  system must  be open to the a tmosphere  to pre- 
vent pressurizat ion of  the tank  and the vapor  system. 

6-2.10 When  a dry disconnect  vapor  recovery adap te r  is 
used, provisions must  be m a d e  to assure the vapor  
recovery system is fully vented before un load ing  to pre- 
vent collapse of  the tank.  This  applies to both bo t tom and 
top loading.  

6-2.11 W h e n  bo t tom loading  a tank  equ ipped  with a 
vapor  recovery system, the vapor  recovery connect ion 
must  be used to conduct  vapor  away from the loading 
area  using the te rminal  vapor  recovery system, discharge 
s tandpipe,  or by opening the tank fill openings (manholes).  
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6-2.12 When  a cargo tank  is filled th rough  a top open- 
ing, the cargo tank  shall be bonded  to the fill stem or 
some par t  of the rack structure which is electrically inter- 
connected  with the fill stem piping.  

Exception No. 1: Loading asphalt, crude oil or a prod- 
uct containing substantial proportions of crude residuum. 
Exception No. 2: Tank vehicles used exclusively for 
transporting Class H and Class III  liquids when loaded at 
locations where no Class I liquids are handled. 

6-2.13 The  bond-wire  connect ion shall be made  pr ior  
to opening  the dome covers. It shall be m a i n t a i n e d  in 
place dur ing  the ent ire  fill ing opera t ion  and the dome 
covers shall be securely closed before the bond  wire is 
disconnected from the cargo tank.  

NOTE: Bond wires may be insulated or noninsulated. A 
noninsulated wire permits ready visual inspection for continuity 
of bond. Insulated types should be electrically tested or inspected 
periodically for continuity of the entire bond circuit including 
clamps and connectors. 

6-2.14 No external  bond-wire  connect ion or bond-wire  
integral  with a hose is needed  for the un load ing  of flam- 
mab le  and combust ib le  l iquids into unde rg round  tanks 
nor  when a tank vehicle is loaded or un loaded  through  
tight connections such as to an aboveground tank or 
through bot tom connections.  

6-2.15 Smoking on or about  any tank  vehicle while 
loading  or un load ing  any f l ammab le  or combust ib le  liq- 
uid is forbidden.  Extreme care shall be taken in the 
loading  or un load ing  of any f l ammab le  l iquid into or 
from any cargo tank to keep fire away and to prevent  per- 
sons in the vicinity from smoking, l ight ing matches,  or 
car ry ing  any f lame or l ighted cigar, pipe,  or cigaret te .  

6-2.16 No f l ammab le  or combust ib le  l iquid shall be 
t ransferred to or from any tank vehicle unless the pa rk ing  
brake is securely set and  all o ther  reasonable  precaut ions  
have been taken to prevent  mot ion  of the vehicle. 

6-3 Fire Extinguishers. 
6-3.1 Each tank vehicle shall be provided with at least 
one por tab le  fire ext inguisher  having at least a 20-B,C 
ra t ing  or, when more  than  one is provided,  each ex- 
t inguisher  shall have at least a 10-B,C rat ing.  Each tank 
vehicle manu fac tu r ed  after January  1, 1980 shall be pro- 
vided with at least one por tab le  fire ext inguisher  having 
at least a 2-A, 20-B,C rat ing,  in lieu of the above. Rat ings 
shall be in accordance  with NFPA 10, Standard for Por- 
table Fire Extinguishers. 

6-3.2 Fire extinguishers shall be kept  in good opera t ing  
condi t ion at all times, and  they shall be located in an ac- 
cessible place on each tank vehicle. Extinguishers shall be 
m a in t a ined  in accordance  with N F P A  10, Standard for 
Portable Fire Extinguishers. 

C h a p t e r  7 Re fe r e nc e d  P u b l i c a t i o n s  

7-1 The  following documents  or port ions thereof  are 
referenced within this s tandard ,  and  shall be considered 
par t  of the requi rements  of this document .  The  edi t ion 
ind ica ted  for each reference is cur rent  as of the da te  of  
the N F P A  issuance of this document .  These references 
are listed separately to faci l i ta te  upda t ing  to the latest 
edi t ion by the user. 

7-1.1 NFPA Publications. Nat iona l  Fire Protect ion 
Association, Ba t te rymarch  Park,  Quincy,  MA 02269. 

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

NFPA 58-1983, Standard for the Storage and Han- 
dling of  Liquefied Petroleum Gases 

N F P A  70-1984, National Electrical Code 
NFPA 407 1985, Standard for Aircraft Fuel Servicing 

7-1.2 ASTM Publications. 
Amer ican  Society for Test ing and Materials ,  1916 

Race Street, Ph i lade lphia ,  PA 19103. 

ASTM D-5-78, Test for Penetration for Bituminous 
Materials 

ASTM D-56-82, Standard Method of  Test for Flash 
Point by the Tag Closed Tester 

ASTM D-93-80, Standard Method of Test for Flash 
Point by the Pensky-Martens Closed Tester 

ASTM D-323-82, Standard Method of Test for Vapor 
Pressure of Petroleum Products (Reid Method) 

ASTM B-209-83, Specification for Aluminum and 
Aluminum-Alloy Sheet and Plate 

7-1.3 ASME P u b l i c a t i o n .  

Amer ican  Society of Mechanical  Engineers,  Uni ted  
Engineer ing Center ,  345 East 47th Street, New York, NY 
10017. 

ASME, Boiler and Pressure Vessel Code 

Appendix A Precautions Against Ignition by 

Stat ic  E lec t r i c i ty  

Chap te r  6 of NFPA 385 includes requi rements  d i rec ted  
at prevent ing the occurrence of s ta t ic-caused fires or ex- 
plosions in the opera t ion  of tank vehicles. 

This Append ix  provides background  informat ion  con- 
cerning the generat ion,  accumula t ion ,  and  release of 
static charges (sparks) in such opera t ions  and explains the 
reasons for the requi red  precaut ions.  

For a more  deta i led discussion of static electricity and 
methods  for its control  for the purpose  of e l imina t ing  or 
mi t iga t ing  its fire hazard,  see NFPA 77, Recommended 
Practice on Static Electricity. 

G e n e r a t i o n .  

Static electricity almost always results from the in- 
t imate  contact  and subsequent  separa t ion  of two 


