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GENERAL PROVISIONS 386-5 

Standard for 

Portable Shipping Tanks for 

Flammable and Combustible Liquids 

N F P A  386 - -  1979 

C h a p t e r  1 G e n e r a l  P r o v i s i o n s  

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 tab le  sh ipping  tanks with capa-  
city larger  than  60 gal  (227.1 L) and not  exceeding 660 gal  (2498.1 
L) used for the t r anspor ta t ion  of normal ly  stable f l ammable  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 encountered in handling, storage, or transportation. Unstable (reac- 
tive) 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 ten t ion  is d i rec ted  to the fact that  cu tback  asphal ts  can 
have flash points in the range of  Class I l iquids.  Also l iquids having a 
flash point  higher  than  200°F (93.4°C) may  assume the 
character is t ics  of lower flash point  l iquids when heated.  Under  such 
condit ions it shall be app rop r i a t e  to apply  the provisions of  this stan- 
d a r d  unless otherwise specifically exempted .  

1-1.3 Addi t iona l  safeguards may  be necessary for por t ab le  sh ipp ing  
tanks used in the t ranspor ta t ion  of  l iquids having special proper t ies  
which dic ta te  safeguards in add i 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 Flammable and Combustible Liquids Code, N F P A  30, for infor- 
ma t ion  on storage. 

1-1.4.2 Drums as def ined by the Uni ted  States Depa r tmen t  of  
T ranspor t a t 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 
(2498.1 L) capacity, reference may be made to the specifications of the United 
States Department of Transportation or equivalent authorities having jurisdic- 
tion. 
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1-2 Definitions. 

Asphalt. The term asphalt shall include other materials having 
similar characteristics when heated above:ambient temperatures. 

Baffle. A nonliquidtight partition in a portable shipping tank. 

Compartment.  A liquidtight division in a portable shipping 
tank. 

Flash Point shall mean the minimum temperature of a liquid at 
which sufficient vapor is given off to form an ignitible mixture with 
the air near the surface of the liquid or within the tank used as deter- 
mined 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 the Standard Method of Test for 
Flash Point by the Tag Closed Tester, ASTM D-56-73.* 

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 the Standard Method of Test for 
Flash Point by the Pensky-Martens Closed Tester, ASTM D-93-73.* 

Liquid shall mean, for the purpose of this standard, any material 
which has a fluidity greater than that of 300 penetration asphalt 
when tested in accordance with the Test for Penetration for 
Bituminous Materials, ASTM D-5-71.* When not otherwise iden: 
tiffed, the term liquid shall include both flammable and combustible 
liquids. 

Combustible Liquid shall mean a liquid having a flash point at or 
above 100°F (37.8°C). 

Combustible liquids shall be subdivided as follows: 

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

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

*Available from American Society for Testing and Materials, 1916 Race St., 
Philadelphia, PA 19103. 
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This s t anda rd  does not  cover Class I I IB  l iquids (see 1-1. I). 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 I IA  liquids. 

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 
noncombustible. 

F l a m m a b l e  L i q u i d s  shall mean  a l iquid having a flash point  
below 100°F (37.8°C) and having a vapor  pressure not  exceeding 40 
psi (absolute)  at 100°F (37.8°C) and  shall be known as a Class I liq- 
uid.  

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 point  below 100°F (37.8°C). 

Class I B  shall include those having f lash points below 73°F 
(22.8°C) and having a boi l ing point  at or  above 100°F (37.8°C). 

Class I C  shall inc lude 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: 
1. 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  shall mean  any conta iner  having a liq- 
uid capaci ty  in excess of 60 U.S. gal  (227.1 L) and not  exceeding 660 
U.S. gal (2498.1 L) which is readi ly movable  from place to place  
ei ther  with o r w i t h o u t  special hand l ing  equ ipmen t  and  which is not  
pe rmanen t ly  a t t ached  to its t ranspor t ing  vehicle. 

V a p o r  P ressure  shall mean  the pressure measured  in psi (kPa) ab- 
solute exer ted by a volatile l iquid,  as de t e rmined  by the Standard 
Method of Test for Vapor Pressure of Petroleum Products (Reid 
Method), ASTM D-323-72.* 

*Available from American Society for Testing and Materials, 1916 Race St., 
Philadelphia, PA 19103. 
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C h a p t e r  2 Des ign  a n d  C o n s t r u c t i o n  of  P o r t a b l e  S h i p p i n g  T a n k s  

2-1 Basic Design. 

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

2-1.2 Por table  sh ipping  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 condit ions specified by the Uni ted  
States Depa r tmen t  of  Transpor t a t ion .  

2-1.$ T h e  mate r ia l  used in the construct ion of tanks shall he com- 
pa t ib le  with the chemical  character is t ics  of  the l iquid to he 
t ranspor ted .  In  case of  doubt ,  the suppl ie r  or  p roduce r  of  the l iquid,  
or o ther  competen t  author i ty ,  shall he consulted as to the suitabil i ty 
of  the mate r ia l  to be used in construct ion.  

2-1.4 T a n k  Moun t ings .  Tanks  shall  he designed and fabr ica 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 require-  
ment .  

2-1.5 Safety Fac to r .  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 t achments  when 
fi l led with the p roduc t  being car r ied  without  significant pe rmanen t  
deformat ion .  

2-2 C o n s t r u c t i o n  Ma te r i a l s .  

2-2,1 Steel used in the const ruct ion of  mi ld  steel (MS) tanks shall 
meet  the following m i n i m u m  requirements :  

Yield Point, minimum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,000 Ibs 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 ca rbon  (high 
tensile) steel (HS) tanks shall  meet  the following m i n i m u m  re- 
quirements :  

Yield Point, minimum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45,000 Ibs 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 const ruct ion of  stainless steel (SS) tanks shall 
meet  the following m i n i m u m  requirements :  
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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-ram) sample . . . . . . . . . . .  30 percent 

2-2.4 Aluminum used in the construction of tanks of aluminum 
al!o.ys for high strength welded construction shall meet the following 
m m t m u m  r e q u i r e m e n t s :  

All sheets for shells including tops and bottoms, baffles, and 
bulkheads of por table  shipping tanks shall be of aluminum alloys 
(commercial designation) 5052, 5454, 5154, 5086, 5254, or 5652, 
conforming to American Society for Testing and Materials Specifica- 
tion B209-73.* All bulkheads, baffles, tops and bottoms and other 
shell stiffeners may Use O temper (annealed) or stronger tempers. All 
shells shall be of H32 temper or H34 temper, except that when shell 
thicknesses of 0.250 in. or thicker are used, the H112 temper is addi- 
tionally permitted. 

2-2.5 Material thickness shall not be less than shown in the follow- 
ing table: 

ACh prOx. 
Ick. 

Manf. Std. Decimal 
Gage Number** In. 

AChPlrox. Approx. Approx. 
ok. Thick. Thick. 

Gage Deci- Gage Dec|. Gage Decl- 
No. reals No. msls No. reals 
MS of In. HS of In. SS of In. 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 ve~ical 
and ends of hori- 
zontaltanks 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 
inch. 

*Available from American Society 
Philadelphia, PA 19103. 

approximate equivalent thickness in decimals of 

for Testing and Materials, 1916 Race St.., 
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2-3 Construction of Tanks.  

2-3.1 Joints. All side, top and bottom joints shall be welded. 

2-3.2 Aluminum Alloys. All welded aluminum joints shall be 
made in accordance with recognized good practice, and the strength 
of a joint shall be not less than 85 percent of that of the adjacent 
metal. Alloys shall be jointed by an inert gas arc welding process us- 
ing aluminum-magnesium-type filler metal which is consistent with 
material suppliers' recommendations. 

2-3.3 Mild Steel, High Tensile Steel, Stainless Steel. Joints shall 
be welded in accordance with recognized good practice and the effi- 
ciency of all joints shall be not less than 85 percent of that of the ad- 
jacent metal in the portable shipping tank. 

2-3.3.1 Combinations of mild steel (MS), high tensile steel (HS) or 
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 in Section 2-2 for the material used 
in the construction of that section of the tank. Whenever stainless 
steel sheets are used in combination with sheets of other types of steel, 
joints made by welding shall be formed by the use of stainless steel 
electrodes or filler metal, on condition that the stainless steel elec- 
trodes or filler metal used in the welding be suitable for use with the 
grade of stainless steel concerned, according to the recommendations 
of the manufacturer of the stainless steel electrodes or filler metal. 

2-4 Tests. 

2-4.1 Portable shipping tanks shall be tested at the time of 
manufacture when alteration or repairs are made which involve tank 
integrity and when there is an indication of necessity for a retest. 

2-4.2 Portable shipping tanks shall be tested to a minimum 
pressure of 7.5 psig (517.1 kPa). Such pressure shall be maintained 
for a period of at least 5 minutes. Hydrostatic pressure, if used, shall 
be gaged at the top of the tank. 
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Chapter 3 Appurtenances 

3-1 Acceptability and Protection. - 

3-1.1 All valves, piping, and'appurtenances shall be acceptable to 
the authority having jurisdiction and shall be attached to the tank in 
a substantial manner. 

3-1.2 All valves, piping, fittings, accessories, and safety devices 
shall be adequately protected against handling damage, overturn, or 
other mechanical forces. 

3-2 Ven~. 

$-2.1 Emergency Venting for Fire Exposure. Tanks shall be 
provided with one or more devices installed in the top with sufficient 
venting capacity to limit the tank internal pressure under fire ex- 
posure conditions to 10 psig (68.95 kPa) or not  to exceed 30 percent 
of the bursting pressure of the tank, whichever is greater. At least one 
pressure actuated vent shall be used. It shall be set to open at not less 
than 5 psig (34.47 kPa) and have a minimum through area of at least 
0.44 sq in. (287.848 mm*). If fusible vents are used to meet the addi- 
tional emergency venting requirements, they shall be activated by 
elements that operate at a temperature not less than 220°F (104.4°C) 
and not exceeding 300°F (148.9°C) when the tank pressure is be- 
tween 5 and 10 psig (34.47 and 68.95 kPa). 

3-2.2 Capacity. The total emergency venting capacity shall be 
not less than that determined from Table 3-2.2 using the entire ex- 
ternal surface of the tank as the exposed area. 

$-2.$ T a n k  Openings. Tanks shall have at least one opening in 
the top not less than 6 in. (152.4 mm) in diameter provided with an 
approved closure device. Provision shall be made to prevent cover 
from fully opening when there is internal pressure. The closure shall 
be liquid- and vapor-tight and shall be left closed while the tank is in 
transit. If gaskets are used, they shall be compatible with the product 
being transported. In addition, there shall be on the top of the tank a 
! ~- in .  or larger nominal pipe size threaded opening for attaching 
vent piping for "off highway" use. Openings in the tank shall not 
release vapor or liquid at pressure below 5 psig (34.47 kPa) while the 
tank is in transit. 
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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)] 

Cu Ft 
Exposed Area Free Air 

Sq Ft per Hr 

20 15,800 
30 23~00 
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 the Flammable and Combustible Liquids Code, NFPA 30, where the 
derivation of these formulas is explained. 

3-2.4 O u t l e t  Va lves ,  F i t t i n g s  o r  P i p i n g .  T h e  d r a w o f f  ou t le t  of  
e a c h  t ank  shall  be  e q u i p p e d  wi th  a su i tab le  shu to f f  valve,  loca ted  in- 
ternal ly ,  des igned  so the  valve will r e m a i n  closed if the  ex te rna l  pip- 
ing  is b roken  off. 

Exception No. 1: When exterior valve or piping is provided with 
substantial and adequate protection against damage in handling. 
Bottom outlet equipment shall not extend closer than 1 in. (25.4 
mm) 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. 

3-2.5 Bottom Connection. B o t t o m  in t e rna l  valves or  d r awof f  
p i p i n g  shall  be a t t a c h e d  d i rec t ly  to a we lded  f l ange  o r  boss excep t  
tha t  t h r e a d e d  jo in ts  m a y  be  used if such o p e n i n g  does not  exceed  
2 ~ - i n c h  n o m i n a l  p ipe  size. 
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Chapter 4 O p e r a t i o n  a n d  U s e  

4-1  F i l l i n g  a n d  E m p t y i n g .  

4 - 1 . 1  O u t a g e .  N o  t a n k  s h a l l  b e  f i l l ed  l i q u i d  fu l l .  T o  p r e v e n t  
l e a k a g e  f r o m  o r  d i s t o r t i o n  o f  t h e  t a n k  by  e x p a n s i o n  o f  i ts  c o n t e n t s  
d u e  to  r i se  o f  t e m p e r a t u r e  w h i l e  i n  t r a n s i t ,  o u t a g e  s h a l l  b e  n o t  less 
t h a n  5 p e r c e n t  o f  t h e  t o t a l  t a n k  v o l u m e  w h e n  f i l l ed ,  u n l e s s  o u t a g e  
c a l c u l a t e d  b y  t h e  m e t h o d  in  4 - 1 . 2  d e m o n s t r a t e s  a l e s se r  o u t a g e  is 
a d e q u a t e .  

NOTE: In portable containers containing alcohol, cologne spirits, high wines, 
or other distilled spirits of 150 proof or over, the vacant interior space must be the 
max imum permitted by law such as the United States Internal Revenue Regula- 
tions, Alcohol Tax Unit. 

4 - 1 . 2  T h e  c h a r t  o n  t h e  f o l l o w i n g  p a g e  m a y  b e  u s e d  to  d e t e r m i n e  
t h e  r e q u i r e d  o u t a g e  w h e n  f i l l i n g  p o r t a b l e  s h i p p i n g  t a n k s .  

T h e  f o l l o w i n g  c o e f f i c i e n t s  o f  e x p a n s i o n ,  p e r  d e g r e e  F a h r e n h e i t ,  o f  
t h e  p r i n c i p a l  f l a m m a b l e  l i q u i d s  s h a l l  b e  u s e d  in  d e t e r m i n i n g  
o u t a g e s :  

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.00085 
Amyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00068 
Benzol (benzene) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00071 
Carbon bisulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00070 
Ether . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00098 
Ethyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00079 
Ethyl (grain) alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00062 
Methyl (wood) alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00072 
Toluol (toluene) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00063 

Gasoline or Naphtha:  
50-55 ° APP.  •00055 • 
55.1-60 ° API t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00060 
60•1-65 ° APP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00065 
65.1-70 ° APP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00070 
70.1-75 ° APP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00075 
75.1-80 ° APP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00080 
80.1-85 ° APP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00085 
85.1-90 ° APP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00090 

tAPI (American Petroleum Institute), according to the following formula: 

141.5 
°APi = - 131.5 

Specific Gravity 
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EXAMPLE: Suppose the t empe ra tu r e  of the l iquid at t ime of  loading  
is 70 °F (21.1 °C) and its coefficient of expansion is 0.0080; lay a ruler  
on the char t  runn ing  from 70 degrees to 0.00080 as shown by the dot- 
ted line and the required outage is 2.4 percent  where the ruler  crosses 
the outage scale. 

Leae~.8 
Temperature 

80"-100" F. 

7.5" F. 

70" F., 

6.5" F. 

6 0  e F. 

5.5" F. 

0" -50"  F. 

Coegk/ent 
Outage el  Expana;on 

_ _  . 0 ~ 4 0  r - - - " -1  

P 

3 J %  , - -  

4 .0% - -  

4 .5% " -  

.1.0% " -  

.00045 

~ .000,~ 

u 

w .00055 

- -  . _000~_~ 

- -  .000~ 

.00070 

.00075 

.00080 

" - - , 0 0 0 9 0  

" - -  .00095 

4 - 1 . 3  P a r t i a l  D e l i v e r i e s  P r o h i b i t e d .  Por table  sh ipping  tanks 
shall be filled at  the point  of origin and,  except  for sampling,  no 
p roduc t  shall be wi thdrawn therefr6m until  the tank has been prop- 
erly placed at its point  of  final use. 


