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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requestir,g Technical Committees to issue Formal Interpreta- 
tions, proposing Tentative Interim Amendments. proposing amendments for Committee consideration, and 
appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na- 
tional Fire Protection Association. Batterymarch Park. Quincy, MA 09269, 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not. by the publication of this document, intend to urge action which is not in compliance with ap- 
plicable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. 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 committees in meeting this request, the Board has appointed an advisory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licensing Provision - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and 
changes desired by the adopting authority must be noted separately. Those using this method are requested 
to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by 
reference" means the citing of title and publishing information only. 

2. Adoption by Transcription - -  A. Public authorities with lawmaking or rule-making powers only. 
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws. ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof: 
and. (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's 
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all 
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons 
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or in part. in any 
form, upon written request to NFPA (Attention: Secretary. Standards Council), will be granted a nonex- 
clusive license to print, republish, and vend this document in whole or in part, with changes and additions, 
if any. noted separately provided that due notice of NFPA's copyright is contained in each copy. Such 
license shall be granted only upon agreement to pay NFPA a royalty. This royalty is required to provide 
funds for the research and development necessary to continue the work of NFPA and its volunteers in con- 
tinually updating and revising NFPA standards. Under certain circumstances, public authorities with 
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest 
will be served thereby. 

All other rights, including the right to vend, are retained by NFPA. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment of technically competent Committees having 
balanced representation. While these procedures assure the highest degree of care, neither the National Fire 
Protection Association, its members, nor those participating in its activities accepts any liability resulting 
from compliance or noncompliance with the provisions given herein, for any restrictions imposed on 
materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 
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This edition of NFPA 386, Standard for Portable Shipping Tanks for Flammable 
and Combustible Liquids, was prepared by the Technical Committee on Transporta- 
tion 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 Council 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 386 

This standard was first officially adopted in 1970, and revised in 1974 and 1979. 
This edition is a reconfirmation of the 1979 edition. 
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N FPA 386 

Standard for 

Portable Shipping Tanks for 

Flammable and Combustible Liquids 

1985 Edition 

Chapter 1 G e n e r a l  Provisions 

1-1 Scope a n d  A p p l i c a t i o n .  

1-1.1 This  s t anda rd  applies to por t ab le  sh ipping  tanks 
with capac i ty  larger  than  60 gal  (227 L) and  not  ex- 
ceeding 660 gal  (2498 L) used for the t r anspor ta t ion  of 
normal ly  stable f l ammab le  and  combust ib le  l iquids 
having a flash point, below 200°F (93.4°C) and hand led  
at t empera tu res  below their  boi l ing point .  

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. 

1-1.2 At tent ion  is d i rec ted  to the fact tha t  cu tback  
asphal ts  can have flash points  in the range of Class I liq- 
uids. Also l iquids having a flash point  h igher  than  200 °F 
(93.4°C) may  assume the character is t ics  of  lower flash 
point  l iquids when hea ted .  Under  such condi t ions it shall 
be app rop r i a t e  to app ly  the provisions of  this s t andard  
unless otherwise specifically exempted .  

1-1.3 Addi t iona l  safeguards may  be necessary for por-  
table  sh ipping  tanks used in the t r anspor ta t ion  of  l iquids 
having special proper t ies  which dic ta te  safeguards in ad- 
di t ion to those specified here.  

1-1.4 This  s t anda rd  does not  apply  to: 

1-1.4.1 The  use of por tab le  sh ipping  tanks as storage 
containers .  See N F P A  30, Flammable and Combustible 
Liquids Code, for in format ion  on storage.  

1-1.4.2 Drums as def ined by the Uni ted  States Depar t -  
men t  of  T ranspo r t a ion  when const ructed  according  to 
specifications of the Uni ted  States Depa r tmen t  of 
Transpor t a t ion .  

NOTE: For construction and use of portable shipping tanks 
exceeding 660 gal (2498 L) capacity, reference may be made to 
the specifications of the United States Department of Transpor- 
tation or equivalent authorities having jurisdiction. 

1-2 Definitions. 
A s p h a l t .  T h e  term asphal t  shall  include other  

mate r ia l s  having s imilar  character is t ics  when hea ted  
above ambien t  temperatures .  

Baf f le .  A nonl iqu id t igh t  pa r t i t ion  in a por t ab le  ship- 
p ing  tank.  

Compartment. A l iqu id t igh t  division in a por t ab le  
sh ipping  tank.  

Flash Po in t .  The  m i n i m u m  t empera tu re  of a l iquid 
at  which sufficient vapor  is given off to form an igni t ible  
mix ture  with the air  near  the surface of the l iquid within 
the tank  as de t e rmined  by app rop r i a t e  test p rocedure  and 
appa ra tus  as specified. 

The  flash point  of l iquids 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 de t e rmined  in accordance  with ASTM 
D-56-82, Standard Method of Test for Flash Point by the 
Tag Closed Tester. 

T h e  flash point  of l iquids having a viscosity of 45 SUS 
or more  at 100°F (37.8°C) or a flash poin t  of  200°F 
(93.4°C) or h igher  shall be de t e rmined  in accordance  
with ASTM D-93-80, Standard Method of Test for Flash 
Point by the Pensky-Martens Closed Tester. 

L i q u i d .  For  the purpose  of this s t andard ,  l iquid shall 
mean  any ma te r i a l  which has a f luidi ty grea ter  than  that  
of 300 pene t ra t ion  asphal t  when tested in accordance  
with A S T M  D-5-73 (1978), Test for Penetration for Bitu- 
minous Materials. W h e n  not  otherwise identif ied,  the 
term l iquid  shall  inc lude both  f l ammab le  and  combust i -  
ble l iquids.  

Combustible L i q u i d .  A l iquid having a flash point  
at or above 100°F (37.8°C). 

Combust ib le  l iquids shall be subdivided as follows: 

Class I I  L i q u i d s  shall include those having flash 
points  at or above 100°F (37.8°C) and  below 140°F 
(60 °C). 

Class I l i A  L i q u i d s  shall include those having 
flash points  at  or above 140°F (60°C) and below 200°F 
(93.4°C). 

Class I I I B  L i q u i d s  shall  include those having flash 
points at or above 200°F (93.4°C). 

This  s t anda rd  does not  cover Class I I IB l iquids (see 
1-I.  1). W h e r e  the te rm combust ib le  l iquids is used in this 
s t andard ,  it  shall mean  only Class II and  Class I l i A  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 should not be construed 
as indicating that liquids with higher flash points are noncom- 
bustible. 

Flammable L i q u i d .  A l iquid having a flash point  
below 100°F (37.8°C) and  having a vapor  pressure not  
exceeding 40 psi (absolute)  (2,068 m m  Hg) at 100°F 
(37.8°C) shall be known as a Class I l iquid.  

Class I L i q u i d s  shall be subdivided as follows: 

Class I A  shall include those having flash points  
below 73°F (22.8°C) and having a boi l ing poin t  below 
100°F (37.8°C). 
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Class IB  shall include those having flash points 
below 73°F (22.8°C) and  having a boi l ing point  at or 
above 100°F (37.8°C). 

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

NOTE: This classification does not apply to: 
l. Liquids without flash points that may be flammable under 

some conditions, such as certain halogenated hydrocarbons and 
mixtures containing petroleum fractions and hydrocarbons. 

2. Mists, sprays or foams. 

P o r t a b l e  S h i p p i n g  T a n k .  Any conta iner  having a 
l iquid capaci ty  in excess of  60 U.S. gal  (227 L) and  not  
exceeding 660 U.S. gal  (2498 L) which is readi ly movable  
from place  to place ei ther  with or without  special han- 
d l ing equ ipment  and which is not pe rmanen t ly  a t t ached  
to its t ranspor t ing  vehicle. 

V a p o r  Pressure .  The  pressure measured  in psi (ab- 
solute) (mm Hg) exer ted by a volatile l iquid,  as deter- 
mined  by ASTM D-323-82, Standard Method of Test for 
Vapor Pressure of  Petroleum Products (Reid Method). 

Chapter 2 Design and Construction of 

Portable Shipping Tanks 

2-1 Basic  Design.  

2-1.1 Por table  sh ipping  tanks shall be of  all welded con- 
s truct ion and  fabr ica ted  in accordance  with good 
engineer ing pract ice .  

2-1.2 Por tab le  shipping tanks bui l t  under  Specificat ions 
of  the Uni ted  States Depa r tmen t  of T ranspo r t a t i on  shall 
be pe rmi t t ed  when used in accordance  with the condi-  
tions specified by the Uni ted  States Depa r tme n t  of  
Transpor ta t ion .  

2-1.3 The  mate r ia l  used in the construct ion of tanks 
shall be compa t ib le  with the chemical  character is t ics  of  
the l iquid to be t ranspor ted .  In  case of  doubt ,  the sup- 
pl ier  or  p roducer  of  the l iquid,  or o ther  competent  au- 
thori ty,  shall be consulted as to the sui tabl i l i ty of the 
ma te r i a l  to be used in construct ion.  

2-1.4 T a n k  Moun t ings .  Tanks  shall be designed and 
fab r i ca ted  with mount ings  to provide a secure base while 
in transit .  "Skids" or s imilar  devices shall be deemed  to be 
inc luded  within this requi rement .  

2-1.5 Safe ty  Fac tor .  All  tank mount ings  such as skids, 
fastenings, brackets,  and  l if t ing or hold-down lugs shall 
be pe rmanen t ly  secured to tanks and  shall be designed to 
wi ths tand static loadings in any direct ion equal  to twice 
the weight of the tank and a t tachments  when filled with 
the p roduc t  being car r ied  without  significant pe rmanen t  
deformat ion .  

2-2 Cons t ruc t i on  Mate r i a l s .  

2-2.1 Steel used in the construct ion of mi ld  steel (MS) 
tanks shall meet  the following m i n i m u m  requirements :  

Yield Point, minimum . . . . . . . . . . . . . . . . . . . .  25,000 lbs per sq in. 
Ultimate Strength, minimum . . . . . . . . . . . . . .  45,000 lbs per sq in. 
Minimum Elongation, standard 

2-in. (50.8-mm) sample . . . . . . . . . . . . . . . . . . . . . . . . .  20 percent 

2-2.2 Steel used in the construct ion of low alloy low car- 
bon (high tensile) steel (HS) tanks shall meet  the follow- 
ing m i n i m u m  requirements:  

Yield Point, minimum . . . . . . . . . . . . . . . . . . . .  45,000 lbs per sq in. 
Ultimate Strength, minimum . . . . . . . . . . . . . .  60,000 lbs per sq in. 
Minimum Elongation, standard 

2-in. (50.8-mm) sample . . . . . . . . . . . . . . . . . . . . . . . . .  25 percent 

2-2.3 Steel used in the construct ion of  stainless steel (SS) 
tanks shall meet  the following m i n i m u m  requirements :  

Yield Point, minimum . . . . . . . . . . . . . . . . . . . .  25,000 lbs per sq in. 
Ultimate Strength, minimum . . . . . . . . . . . . . .  70,000 lbs per sq in. 
Minimum Elongation, standard 

2-in. (50.8-mm) sample . . . . . . . . . . . . . . . . . . . . . . . . .  30 percent 

2-2.4 A l u m i n u m  used in the construct ion of tanks of 
a l u m i n u m  alloys for high s t rength welded const ruct ion 
shall  meet  the following m i n i m u m  requirements :  

All  sheets for shells inc luding tops and  bot toms,  baf- 
fles, and  bulkheads  of por tab le  sh ipping  tanks shall be of  
a l u m i n u m  alloys (commercia l  designat ion)  5052, 5454, 
5154, 5086, 5254, or 5652, conforming  to ASTM 
B-209-82, Specification for Aluminum and Aluminum- 
Alloy Sheet and Plate. All bulkheads,  baffles, tops and 
bot toms and other  shell stiffeners may  use O temper  (an- 
nealed)  or s tronger tempers.  All  shells shall be of H32 
t emper  or H34 temper ,  except  that  when shell thicknesses 
of  0.250 in. or  thicker are used, the H l 1 2  t emper  is addi-  
t ionally permi t ted .  

2-2,5 Mater ia l  thickness shall not  be less than  shown in 
the following table:  

A1Ph prOx" 
ick. 

Manf. Std. Decimal 
Gage Number'" in. 

prox. prox. prox. 
A1Phllck. A~°/ick. ~ll lck. 

Gage Docl- Gage Docl- Gage Decl. 
No. reals No. male No. mals 
MS of In. HS of In. SS of I 0. AL 

Cylindrical 
120-300 13 0.0897 14 0.0747 14 0.0747 .090 
301-450 13 0,0897 14 0.0747 14 0,0747 .125 
451-660 11 0.1196 12 0.1046 12 0.1046 .125 

Bottoms of vertical 
and ends of hori- 
zontal tanks 7 0.1793 7 0.1793 10 0,1345 .250 
Tops of vertical 
tanks 13 0,0897 14 0,0747 14 0.0747 .125 

Cubical Tanks 
Sides and Tops 

120-300 11 0.1196 12 0.1046 .14 0.0747 .250 
301-500 9 0.1495 10 0.1345 12 0.1046 .250 
501-660 7 0,1793 7 0,1793 12 0.1046 .250 

Bottoms 
120-300 7 0.1793 7 0.1793 12 0.1046 .250 
301-500 7 0.1793 7 0.1793 10 0.1345 .250 
501-660 7 0.1793 7 0.1793 10 0.1345 ,3125 

*Manufacturers Standard Gage and approximate equivalent 
thickness in decimals of inch. 

2-3 Construction of Tanks. 
2-3.1 Joint~.  All side, top and  bo t tom joints shall be 
welded. 
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2-3.2 A l u m i n u m  Alloys.  All  welded a l u m i n u m  joints  
shall be m a d e  in accordance  with recognized good 
engineer ing pract ice,  and  the s t rength of  a jo int  shall  be 
not  less than  85 percent  of  that  of  the ad jacent  meta l .  
Alloys shall be jo in ted  by an  inert  gas arc welding process 
using a luminum-magnes ium- type  filler meta l  which is 
consistent with ma te r i a l  suppliers '  r ecommendat ions .  

2-3.3 M i l d  Steel,  H i g h  T e n s i l e  Steel,  Stainless  Steel.  
Joints shall be welded in accordance  with recognized good 
engineer ing pract ice  and  the efficiency of all joints shall  
be not  less than  85 percent  of  that  of the ad jacent  meta l  
in the por tab le  shipping tank.  

open at not less than  5 psig (34.4 kPa) and have a mini-  
m u m  through  area  of  at least 0.44 sq in. (287.8 mm~). If  
fusible vents are used to meet  the addi t iona l  emergency 
vent ing requirements ,  they shall be ac t iva ted  by elements  
that  opera te  at a t empe ra tu r e  not less than  220°F 
(104.4°C) and not exceeding 300°F (148.9°C) when the 
t ank  pressure is between 5 and 10 psig (34.4 and 68.9 
kPa).  

3-2.2 Capac i ty .  The  total  emergency vent ing capac i ty  
shall be not  less than  tha t  de t e rmined  from T a b l e  3-2.2 
using the ent ire  ex terna l  surface of  the t ank  as the ex- 
posed area.  

2-3.3.1 Combina t ions  of  mi ld  steel (MS), high tensile 
steel (HS) or stainless steel (SS) may  be used in the con- 
struction of a single tank,  provided tha t  each mater ia l ,  
where used, shall comply with the m i n i m u m  require-  
ments  specified in Section 2-2 for the ma te r i a l  used in the 
construct ion of that  section of  the tank.  Whenever  
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 
meta l ,  on condi t ion  that  the stainless steel electrodes or 
filler meta l  used in the welding be sui table  for use with 
the grade  of  stainless steel concerned,  according  to the 
r ecommenda t ions  of  the manufac tu re r  of  the stainless 
steel electrodes or filler meta l .  

2-4 Tests.  

2-4.1 Por table  shipping tanks shall be tested at the t ime 
of  manufac tu re ,  when a l tera t ion  or repairs  are m a d e  
which involve tank  integri ty or when there is an indica-  
t ion of necessity for a retest.  

2-4.2 Por table  sh ipping  tanks shall be tested to a mini-  
m u m  pressure of  7.5 psig (51.7 kPa) .  Such pressure shall 
be ma in t a ined  for a per iod  of at least 5 minutes.  Hydro-  
static pressure, if used, shall be gaged  at the top of the 
tank.  

Chapter 3 Appurtenances  

3-1 Acceptabi l i ty  and Protect ion.  

3-1.1 All valves, piping,  and  appur tenances  shall be 
acceptab le  to the author i ty  having jur isdic t ion and  shall 
be a t t ached  to the tank  in a substant ia l  manner .  

3-1.2 All valves, piping,  fittings, accessories, and  safety 
devices shall be adequate ly  pro tec ted  against  hand l ing  
damage ,  overturn,  or o ther  mechanica l  forces. 

3-2 Vents.  

3-2.1 Emergency  V e n t i n g  for Fire Exposure.  Tanks  
shall be provided with one or more  devices instal led in the 
top with sufficient venting capaci ty  to l imit  the tank  
internal  pressure under  fire exposure condi t ions to 10 
psig (68.9 kPa) or not to exceed 30 percent  of  the burs t ing 
pressure of  the tank,  whichever is greater .  At least one 
pressure ac tua ted  vent shall be used. It shall be set to 

3-2.3 T a n k  Open ings .  Tanks  shall have at least one 
open ing  in the top  not  less than  6 in. (152.4 mm)  in 
d iamete r  provided  with an approved  closure device. Pro- 
vision shall be m a d e  to prevent  cover from fully opening  
when there  is in terna l  pressure.  The  closure shall be 
l i qu id -and  vapor t igh t  and  shall be left closed while the 
t ank  is in transit .  If  gaskets are used, they shall be com- 
pa t ib le  with the p roduc t  being t ranspor ted .  In addi t ion ,  
there  shall be on the top of the t ank  a 1 ~ - i n .  or  larger  
nomina l  p ipe  size t h r eaded  open ing  for a t t ach ing  vent 
p ip ing  for "off highway" use. Openings  in the tank  shall 
not  release vapor  or  l iquid  at pressure below 5 psig (34.4 
kPa) while the t ank  is in transit .  

Table 3-2.2 Minimum Emergency Vent Capacity in Cubic Feet 
Free Air/Hour [14.7 psia (101.3 kPa) and 60°F (15.6°C)] 

Exposed Area Cu Ft Free Air 
Square Feet per Hour 

20 15,800 
30 23,700 
40 31,600 
50 39,500 
60 47,400 
70 55,300 
80 63,300 
90 71,200 

100 79,100 
120 94,900 
140 110,700 
160 126,500 

NOTE 1: Interpolate for intermediate sizes. 
NOTE 2: The venting capacities have been calculated on the 
basis of 75 percent of the sq ft of the total exposed area of the 
cargo tank, using the formulas for heat input contained in 
NFPA 30, Flammable and Combustible Liquids Code, where 
the derivation of these formulas is explained. 

3-2.4 Outle t  Valves ,  Fitt ings or P i p i n g .  The  drawoff  
out le t  of  each tank  shall be equ ipped  with a sui table  
shutoff  valve, located internal ly ,  des igned so the valve 
will r ema in  closed if the external  p ip ing  is b roken  off. 

Exception No. 1: When exterior valve or piping is pro- 
vided with substantial and adequate protection against 
damage in handling. Bottom outlet equipment shall not 
extend closer than 1 in. (25.4 ram) to the bottom bearing 
surface of  the skids or tank mountings. Discharge or 
drawoff  valve shall be equipped with liquidtight plugs or 
caps while in transit. 

Exception No. 2: When drawoff outlet is located on top 
of  tank. 
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3-2.5 Bottom Connection. Bottom internal valves or 
drawoff piping shall be attached directly to a welded 
flange or boss except that threaded joints may be used if 
such opening does not exceed 2 ~-in.  nominal pipe size. 

Chapter 4 Operation and Use 

4-1 Filling and Emptying. 
4-1.1 Outage. No tank shall be filled liquid full. To 
prevent leakage from or distortion of the tank by expan- 
sion of its contents due to rise of temperature while in 
transit, outage shall be not less than 5 percent of the total 
tank volume when filled, unless outage calculated by the 
method in 4-1.2 demonstrates a lesser outage is adequate. 

N O T E :  In p o r t a b l e  c o n t a i n e r s  c o n t a i n i n g  a lcohol ,  co logne  
spir i ts ,  h i g h  wines, or  o the r  d i s t i l l ed  spi r i t s  o f  150 p r o o f  or  over ,  
the  v a c a n t  i n t e r i o r  space m u s t  be the  m a x i m u m  p e r m i t t e d  by 
law such as the  U n i t e d  Sta tes  I n t e r n a l  R e v e n u e  R e g u l a t i o n s ,  
A lcoho l  T a x  Un i t .  

4-1.2 The following chart may be used to determine the 
required outage when filling portable shipping tanks. 

The following coefficients of expansion, per degree 
Fahrenheit, of the principal flammable liquids shall be 
used in determining outages: 

Ace tone  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .00085  
A m y l  ace t a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00068  
Benzol  (benzene)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00071 
C a r b o n  b i su l f ide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00070 
E t h e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00098 
Ethyl  ace t a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00079 
Ethyl  (g ra in )  a l coho l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00062 
Methy l  (wood)  a l coho l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00072 
T o l u o l  ( to luene)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00063 

G a s o l i n e  or  N a p h t h a :  
5 0 - 5 5  ° A P P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00055 
5 5 . 1 - 6 0  ° A P P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00060 
6 0 . 1 - 6 5  ° A P I  t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00065 
6 5 . 1 - 7 0  ° A P I  t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00070 
7 0 . 1 - 7 5  ° A P P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00075 
7 5 . 1 - 8 0  ° A P P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00080 
8 0 . 1 - 8 5  ° A P P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00085 
8 5 . 1 - 9 0  ° A P P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00090 

tAPI  ( A m e r i c a n  P e t r o l e u m  Ins t i tu te ) ,  a c c o r d i n g  to the  f o l l o w i n g  for- 
m u l a :  

141.5 
° A P I  = - 131.5 

Speci f ic  G r a v i t y  

Example: Suppose the temperature of the liquid at time 
of loading is 70°F (21.1 °C) and its coefficient of expan- 
sion is 0.0080; lay a ruler on the chart running from 70 
degrees to 0.00080 as shown by the dotted line and the re- 
quired outage is 2.4 percent where the ruler crosses the 
outage scale. 

Loading 
Temperature 

80 ° _ lO0°F 

75°F 

70°F 

Outage 

2.0% 

I 

65°F 

60°F 

55°F 

0 ° _ 50°F 

L 

2.5% 
Z 
I 

3 . 0 %  
Z 

3 . 5 %  - -  . - - . .  

Z 4.0% 

4 . 5 %  - -  

5.0% - -  

Coefficient 
of Expansion 

.00040 

.00045 

J . 0 0 0 5 0  

.00055 

Z 

. 0 0 0 6 0  

. 0 0 0 6 5  

.00070 

~ . 0 0 0 7 5  

00080 

00085 

.00090 

.00095 

_ _ . 0 0 1 0 0  

4-1.3 Partial Deliveries Prohibited. Portable ship- 
ping tanks shall be filled at the point of origin and, ex- 
cept for sampling, no product shall be withdrawn 
therefrom until the tank has been properly placed at its 
point of final use. 

4-2 Designation of Contents. Every portable shipping 
tank used for the transportation of any flammable or 
combustible liquid shall be marked in accordance with 
the requirements of the U.S. Department of Transporta- 
tion Hazardous Materials Regulations. 

4-3 Transpor t ing Vehicle. 
4-3.1 When tanks are loaded on vehicles for transit, 
they shall be secured to the transporting vehicle in accor- 
dance with the applicable provisions of the U.S. Depart- 
ment of Transportation, Federal Motor Carrier Safety 
Regulations. 

4-3.2 Exhaust Systems. The exhaust system of trans- 
porting vehicle, including muffler (or silencer) and ex- 
haust line, shall have ample clearance between it and the 
fuel system or any combustible materials, and shall not be 
exposed to leakage or spillage of product or accumula- 
tions of grease, oil, or gasoline. 

4-3.3 Fire Extinguishers. Vehicles transporting one or 
more tanks shall be equipped with at least one approved 
fire extinguisher in accordance with NFPA 512, Standard 
for  Truck Fire Protection. 
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Chapter 5 Referenced Publications 

5-1 The following documents or portions thereof are 
referenced within this standard and shall be considered 
part of the requirements of this document. The edition 
indicated for each reference is current as of the date of 
the NFPA issuance of this document. These references 
are listed separately to facilitate updating to the latest 
edition by the user. 

5-1.1 NFPA Publications. National Fire Protection 
Association, Batterymarch Park, Quincy, MA 02269. 

NFPA 30-1984, Flammable and Combustible Liquids 
Code 

NFPA 512-1984, Standard for Truck Fire Protection. 

5-1.2 ASTM Publications.  American Society for 
Testing and Materials, 1916 Race Street, Philadelphia, 
PA 19103. 

ASTM B-209-82, Specification for Aluminum and 
Aluminum-Alloy Sheet and Plate 

ASTM D-5-73 (1978), Test for Penetration of Bitu- 
minous Materials 

ASTM D-56-79, 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). 


