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Internat ional  

Official  NFPA Definitions 

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

SaXLL is intended to indicate requirements. 

S~IOVLD is intended to indicate recommendations or t ha t  which is advised 
hut  not required. 

APPROVEn means acceptable to the author i ty  having jurisdiction. The Nat ional  
Fire Protection Association does not approve, inspect or certify any installat ions,  
procedures, equipment  or materials  nor does i t  approve or evaluate testing labora- 
tories. In determining the acceptabil i ty of instal lat ions or procedures, equipment  
or materials, the author i ty  having jurisdiction may base acceptance on compliance 
with NFPA or other appropriate standards. In  the absence of such standards,  
said authori ty  may require evidence of proper installation, procedure or use. The 
authori ty having jurisdiction may also refer to the listings or labeling practices of 
nationally recognized test ing laboratories,* i.e., laboratories qualified and equipped 
to conduct the necessary tests, in a position to determine compliance with ap- 
propriate standards for the current  production of listed items, and the satisfactory 
performance of such equipment  or materials  in actual usage. 

*Among the laboratories nationally recognized by theauthorities having jurisdiction in 
the United States and Canada arc the Underwriters' Laboratories, Inc., tim Factory Mutual 
Engineering Division, the American Gas Association Laboratories, the Under~'riters' Labora- 
tories oI Canada, the Canadian Standards Association Testing Laboratories, and the Canadian 
Gas Association Approvals Division. 

L~STgD: Equipment  or materials  included in a l is t  published by a nationally 
recognized test ing laboratory tha t  maintains  periodic inspection of production of 
listed equipment  or materials,  and wtmse listing s ta tes  either tha t  the equipment  
or material meets nationally recognized standards or has been tested and found 
suitable for use in a specified manner, ~ 

LABgLED: Equipment  or materials  to which has been a t tached  a label of a 
nationally recognized testing laboratory tha t  maintains  periodic inspection of 
production of labeled equipment or m/~terials, and by whose label ing is indicated 
compliance with nationally recognized standards or the conduct of tests to deter~rfine 
suitable usage in a specified manner. 

AUTHOmTY HawNo JUmSDICTm~¢: The organization, office or individual re- 
sponsible for "approving" equipment, an installation, or a procedure. 

U n i t s  of M e a s u r e m e n t s  

Units  of measurements  used here are U. S. standard. 1 U. S. gallon -- 0.83 
Imperial  gallons = 3.785 liters. One foot = 0.3048 meters. .One inch = 25.40 
millimeters. One pound per square inch = 0.06805 atmospheres = 2.307 feet of 
water. One pound = 453.6 grams. 

Copyright and Republishing Rights 

This publication is copyrighted O by the National Fire Protection Asso- 
ciation. Permission is granted to republish in full the material  herein in laws, 
ordinances, regulations, adminis t ra t ive  orders or similar documents  issued by 
public authorities. All others desiring permission to reproduce this material  in 
whole or in part  shall conslalt the National Fire Protection Association. 
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Flammable and Combustible Liquids Code 

NFPA No. 30- -  1966 

1966 Edition of No. 30 

This 1966 edition of the Flammable and Combustible Liquids Code super- 
sedes the 1963 edition and all previous editions. This Code was prepared by 
the Sectional Committee on General Storage of Flammable Liquids, approved 
by the NFPA Flammable Liquids Committee, and adopted by the National 
Fire Protection Association at its meeting, May 16-20. 

This edition as compared with the 1963 text, incorporates complete re- 
visions of Chapter IV (Container S t o r a g e - - o l d  Chapter  III) ,  Chapter  VI 
(Bulk P l a n t s -  old Chapter V), Chapter  VII  (Service S t a t i o n s -  old Chapter  
VI) ,  Chapter  V (Industrial P l a n t s - - o l d  Chapter -VII) ,  and Chapter  VI I I  
(Processing Plants). In addition numerous changes appear in Chapter  I (Note 
particularly 1030, 1044-1047, and 1050) plus some revised definitions (auto- 
motive service station, boiling point, bulk plant, combustible liquids, fire area, 
protection against exposures, and safety can). Other  changes include 2012, a 
new note to 2031 (b), 2034, 2127, 2153, 2163, and 2220 plus a revised Table 
I I -2  and Table I I -7  and new material in 2131, 2157, 2158, and 2230. In  
Chapter  I I I  (old Chapter IV), changes appear in 3030, 3120, 3210 and 3510. 

The NFPA texts previously identified as No. 30A and No. 30F become 
Appendixes B and C in this edition of NFPA No. 30 and the previous NFPA 
Recommended Good Practices for the Operation of Self-Service Gasoline 
Stations (No. 30-E) has been withdrawn with the issuance of the revision of 
Chapter  VI I  herein. Some new material has also been added to Appendix A. 

Origin and Development of No. 30 

From 1913 to 1957 this standard was written in the form of a municipal 
ordinance known as the Suggested Ordinance for the Storage, Handling and 
Use of Flammable Liquids. In 1957 the format was changed from a municipal 
ordinance to a Code although the technical provisions were retained. During 
the 53-year existence of this suggested ordinance and Code, numerous editions 
have been published as conditions and experiences have dictated; for details 
see NFPA Technical Committee Reports and Proceedings. 
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Committee on Flammable Liquids 

Paul  C. L a m b ,  Chairman, 
Lever Brothers Company, 390 Park Ave., New York, N. Y. 10022 

Miles E. W o o d w o r t h , t  3ecretary, 
National Fire Protection Assn., 60 Batterymareh St., Boston, Mass. 02110 

J .  Rober t  Adams ,  Improved Risk Mutuals. 
R. H. Alblsser, Manufacturing Chemists" 

Assn. Inc. 
W. J. Baker, Conference of Special Risk 

Un~terwriters. 
C. V. Batley,  Bethlehem Steel Corp. 
J.  T.  Bearden,  Manufacturing Chemists' 

Assn., Inc. 
W. C. B l u h m ,  American Petroleum Institute. 
Herbe r t  R. Bogardus ,  Fire Insurance Rat- 

ing Organization of New Jersey. 
We S. Brooks, Western Actuarial Bureau. 
Richard  G. Brown, American Reciprocal 

Insurers. 
G. E. Cain,  National Paint, Varnish & 

Lacquer Assn. 
A. C. Clark, Manufacturing Chemists' Assn. 
W. H. Doyle, Factory Insurance Assn. 
A. F. Dyer, American Petroleum Institute. 
D. M. Dymond, Testing Laboratories, Divi- 

sion of Canadian Standards Assn. 
E. H. Fallin, National Petroleum Refiners 

Assn. 
G. G. Fleming,  Manufacturing Chemists' 

Assn., Inc. 
Parker  C. Folse, American Petroleum Insti- 

tute. 
Roger D. Freriks,  Federation of Societies 

for Paint Technology. 
Ward A, Gill, National Automatic Laundry 

and Cleaning Council. 
S. L. Halac,  National Soybean Processors 

Assn. 
Raymond  M. Hill, Fire Marshals Assn. of 

North America. 
Charles it.  Howe, Jr . ,  Fire Marshals Assn. 

of North America. 
Rodger R. Jackson,  Laundry & Cleaners 

Allied Trades Assn. 
Donald M. Johnson,  Western Oil & Gas 

Assn. 
O. W. Johnson,  Pale Alto, Calif. 
Hugh  V. Keepers,  Fire Prevention and 

Engineering Bureau of Texas. 
Paul J.  Keller, National Paint, Varnish & 

Lacquer Assn. 
George F. Kennedy,  Fire Marshals Assn. of 

North America. 
Louis F. Langhurs t ,  Vegetable Oil Extrac- 

tion. 
Fred LoibI, National Institute of Dryclean- 

ing, 

S. M. MacCutcheon ,  Manufacturing Chem- 
ists' Assn., Inc. 

W. A. Malloy, American Petroleum Insti- 
tute. 

W. S. Marsh ,  Factory Mutual Engineering 
Division. 

H a r r y  H. Mcln tTre ,  Manufacturing Chem- 
is ts '  Assn., Inc. 

J .  F. M c K e n n a ,  American Petroleum Insti- 
tute. 

Dr. W. G. M c K e n n a ,  Bureau of Explosives. 
L. S. Miller,  Oil Insurance Assn. 
N. H u n t  Moore,  The American Oil Chem- 

ists' Society. 
J. W. Morris,  Jr.,  South-Eastern Under- 

writers Assn. 
Dean Olds, Institute of Appliance Mfrs. 
George  F. Pruasing,  Washington, D. C. 
George  A. Ouandee ,  Swift & Co. 
J .  Sharp  Oueener ,  National Paint, Varnish 

& Lacquer Assn. 
M. J .  Reed, National Oil Fuel Institute. 
Rudolph  S e h m l d t ,  J r . ,  American Insur- 

ance Assn. 
Allan R. S m i t h ,  Steel Tank Institute. "' 
Wal ton  S m i t h ,  National Cottonseed Prod- 

uets Aflsn., Inc. 
E. C. S o m m e r ,  American Petroleum Insti- 

tute. 
R. !. Spencer ,  Factory Insurance Assn. 
G. H.  Steel,  Ralston Purina Co. 
E. H. Stockdale,  American Petroleum 

Institute. 
J.  K. Sunde rmeye r ,  Manufacturing Chem- 

ists' Assn., Inc. 
C. Aust in  Su the r l snd ,  National Tank 

Truck Carriers, Inc. 
E. F. Tabisz,  Underwriters' Laboratories of 

Canada. 
H. E. T h o m p s o n ,  Hiram Walker & Sons 

Limited. 
W m.  H. Van A r n u m ,  American Insurance 

Assn. 
Glenroy M. Walker,  Fire Marshals Assn. of 

North America. 
Win. C. Whit ing,  New England Insurance 

Rating Assn. 
J .  H. Wlt te ,  Underwriters' Laboratories, 

Inc. 
T.  H. Wright ,  Ohio Inspection Bureau. 
Dr. M. G. Zabetakis ,  Explosives Research 

Laboratory, Bureau of Mines. 

tNon-votiag. 
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Alternates .  
B. H. B a t t a g l i n ,  Western Actuarial  Bureau. 

(Alternate to W. S. Brooks.) -, 
C.  E. BIome,  National Oil Fuel Institute.  

(Alternate to M. J. Reed.) 
N. D. Gr i swold ,  Manufactur ing Chemists 

Assn., Inc. (Alternate to S. M. Mac-  
Cutcheon.) 

Les ter  Klenzle ,  Laundry & Cleaners Allied 
Trades Assn. (Alternate to Rodger R. 
Jackson.) 

B. If. Lord ,  J r . ,  American Petroleum Insti- 
tute. (Alternate to A. F. Dyer.) 

J .  B. M a t h i s ,  Insti tute of Appliance Manu- 
facturers. (Alternate to Dean Olds.) 

H.  S. R o b i n s o n ,  Oil Ihsuranee Assn. (Al- 
ternate to L. S. Miller.) 

A. T.  S c h r a g e ,  Factory Insurance Assn. 
(Alternate to R. I. Spencer.) 

T. T.  S inger ,  Western Actuarial  Bureau. 
(Alternate to W. S. Brooks on Sectional 
Committee on General Storage of Flam- 
mable Liquids.) 

Richard S o u t h e r s ,  American Petroleum 
Institute. (Alternate to A. F. Dyer.) 

R. I. Spence r ,  Factory Insurance Assn. 
(Alternate to W. H. Doyle.) 

Clay  B. Wade,  South-Eastern Underwriters 
Assn. (Alternate to J. W. Morris, Jr.) 

Win .  B. W h i t e ,  Nat ionalAutomat ic  Laundry 
and Cleaning Council. (Alternate to Ward 
A.  Gill.) 

J .  C. Ze rche r ,  Manufactur ing ChemiBts' 
Assn., Inc. (Alternate to A. C. Clark on 
Sectional Committee on Transpor ta t ion of 
Flammable Liquids.) 

J'N on-voting. 

C o r r e s p o n d i n g  M e m b e r . t  
Dr. l a g .  G e r t  M a g n u s ,  Mannheim, Germany.  

Sectional Committee on General Storage of Flammable Liquids 

D e p u t y  Chie f  R a y m o n d  M. Hil l ,  Chairman 

W. 'C.  B l u h m  O . W .  J o h n s o n  
W. S. Brooks  S . M .  M a c C u t c h e o n  
Richard G. Brown  W . S .  M a r s h  
W. H.  Doyle  J . F .  M c K e n n a  
A. F. D y e r  George  F. P r u s s i n g  
N. D. Gr i swold  J.  S h a r p  O u e e n e r  

alternate to T . T .  S inge r  
. M. MacCut'cheon) (alternate to W. S. Brooks) 

Cha r l e s  H.  Howe,  J r .  Al lan R. S m i t h  
Dona ld  M. J o h n s o n  E . C .  S o m m e r  

Richard Southers  
(alternate to A. F. Dyer) 

R. I. S p e n c e r  
(alternate to W. H. Doyle) 

J .  K. S u n d e r m e y e r  
E. F. Tab l sz  
H.  E. T h o m p s o n  
W. H. Van  A r n u m  
G l e n r o y  M. Walker 
J .  H.  W i t t e  
Miles  E. W o o d w o r t h  
T. H.  W r i g h t  

Interpretations Procedure of 
the Committee on Flammable Liquids 

R e q u e s t s  fo r  i n t e r p r e t a t i o n s  s h a l l  b e  s u b m i t t e d  to  t h e  C o m m i t t e e  o n * F l a m -  
m a b l e  L i q u i d s  t h r o u g h  t h e  N F P A  office.  F i v e  i d e n t i c a l ' c o p i e s  (or  m o r e  if so 
spec i f i ed)  i n c l u d i n g  d r a w i n g s ,  if  a n y ,  sha l l  b e  p r o v i d e d .  E a c h  sha l l  b e  d i r e c t e d  
to  a s ing le  s u b j e c t  w i t h  i d e n t i f i c a t i o n  o f  t h e  p a r t i c u l a r  p a r a g r a p h  o r  p a r a g r a p h s  
in  q u e s t i o n ,  a n d ,  if  a n  a c t u a l  f ie ld  s i t u a t i o n  is i n v o l v e d ,  s h a l l  i d e n t i f y  a l l  p a r t i e s  
a t  i n t e res t .  

C o m m i t t e e  off icers  m a y  r e p h r a s e  q u e s t i o n s  if  d e s i r e d  o r  r e fuse  to  c o n s i d e r  
• r e q u e s t s  fo r  i n t e r p r e t a t i o n s  w h i c h  t h e y  f i nd  n o t  in  p r o p e r  f o r m .  

N o  c o m m i t t e e  sha l l  be  u n d e r  a n y  o b l i g a t i o n  to  p roce s s  r e q u e s t s  for  i n t e r -  
p r e t a t i o n s  a t  a n y  spec i f i ed  t i m e ,  n o r  to  issue i n t e r p r e t a t i o n s  e x c e p t  a t  its o w n  
c o n v e n i e n c e .  

R e q u e s t s  for  i n t e r p r e t a t i o n s  s h o u l d  b e  a d d r e s s e d  to  t h e  N a t i o n a l  F i r e  
P r o t e c t i o n  A s s o c i a t i o n ,  60  B a t t e r y m a r c h  S t r ee t ,  Bos ton ,  M a s s .  0 2 1 1 0 .  
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C O N T E N T S  

T h e  n u m b e r i n g  sys t em of th is  code  is p r e d i c a t e d  on  the  fo l lowing :  Ar t i c l e s  
a re  two  d i g i t  n u m b e r s ;  Sec t ions  a re  four  d ig i t  n u m b e r s  w h i c h  e n d  in  a ze ro ;  
P a r a g r a p h s  a re  al l  o t h e r  four  d ig i t  n u m b e r s ;  a n d  S u b p a r a g r a p h s  a r e . p a r e n t h e -  
s ized let ters .  For  e x a m p l e :  C h a p t e r  I I ,  A r t i c l e  20 ,  Sec t ion  2030,  P a r a g r a p h  
2031, a n d  S u b - p a r a g r a p h  2031(a ) .  

Chapter 
10 
101 

Chapter 
2O 
21 
22 
23 
24 
25 
26 

Chapter 
30. 
31 
32 
33 
34 
35 
36 

Chapter 
40 
41 
42 
43 
44 
45 
46 

I General Provisions 
Scope  a n d  A p p l i c a t i o n  . . . . . . . . . . . . . . . . .  3 0 -  7 
Def in i t i ons  . . . . . . . . . . . . . . . . . . . . .  3 0 -  8 

II Tank Storage 
D e s i g n  a n d  C o n s t r u c t i o n  of  T a n k s  . . . . . . . . . . . .  30-1 .4  
I n s t a l l a t i o n  of  O u t s i d e  A b o v e g r o u n d  T a n k s  . . . . . . . .  3 0 - 1 6  
I n s t a l l a t i o n  of U n d e r g r o u n d  T a n k s  . . . . . . . . . . .  3 0 - 2 8  
I n s t a l l a t i o n  of T a n k s  I n s i d e  Bu i ld ings  . . . . . . . . . .  3 0 - 3 0  
Suppor t s ,  F o u n d a t i o n s  a n d  A n c h o r a g e  for All  T a n k  L o c a t i o n s  3 0 - 3 2  
Sources  of I g n i t i o n  . . . . . . . . . . . . . . . . . .  3 0 - 3 3  
Tes t i f ig  . . . . . . . . . .  . . . . . . . . . . . . .  3 0 - 3 3  

III Piping, Valves and Fittings 
G e n e r a l  . . . . . . . . . . . . . . . . . . . . . .  . 3 0 - 3 5  
M a t e r i a l s  . . . . . . . . . . . . . . . . . . . . . . .  3 0 - 3 5  
P i p e  J o i n t s  . . . . . . .  . . . . . . . . . . . . . .  3 0 - 3 6  
S u p p o r t s  . . . . . . . . . . . . . . . . . . . . . .  3 0 - 3 6  
P r o t e c t i o n  A g a i n s t  Cor ros ion  . . . . . . . . . . . . . .  3 0 - 3 6  
V a l v e s  . . . . . . . . .  : . . . . . . . . . . . . .  3 0 - 3 6  
T e s t i n g  . . . . . . . . . . . . . . . . . . . . . . .  3 0 - 3 7  

IV. Container Storage 
Scope  . . . . . . . . . . . . . . . . . . . . . . . .  3 0 - 3 8  
Des ign ,  C o n s t r u c t i o n  a n d  C a p a c i t y  of  C o n t a i n e r s  . . . . .  3 0 - 3 8  
Des ign ,  C o n s t r u c t i o n  a n d  C a p a c i t y  of S t o r a g e  C a b i n e t s  . . 3 0 - 3 9  
Des ign  a n d  C o n s t r u c t i o n  of I n s i d e  S t o r a g e  R o o m s  . . . . .  3 0 - 3 9  
S t o r a g e  in  I n s i d e  S t o r a g e  R o o m s  . . . . . . . . . . .  .. 3 0 - 4 1  
S t o r a g e  in  C o n t a i n e r s  O u t s i d e  Bu i ld ings  . . . . . . . .  ' .  3 0 - 4 4  
F i re  C o n t r o l  . . . . . . . . . . . . . . . . . . . .  3 0 - 4 5  

Chapter 
50 
51 

52 
53 
54 
55 
56 
57 
58 

Chapter 
60 
61 
6 2  
63 

V Industrial Plants 
Scope  . . . . . . . . . . . . . . . . . . . . . . . .  3 0 - 4 7  
I n c i d e n t a l  S t o r a g e  or  Use  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 i q u i d s  . . . . . . . . . . . . . . . . . . . . . .  3 0 - 4 7  
U n i t  Phys ica l  O p e r a t i o n s  . . . . . . . . . . . . . . .  3 0 - 4 8  
T a n k  V e h i c l e  a n d  T a n k  C a r  L o a d i n g  a n d  U n l o a d i n g  . . . .  3 0 - 4 9  
F i r e  C o n t r o l  . . . . . . . . . . . . . . . . . . . .  3 0 - 5 0  
Soiarces of  I g n i t i o n  . . . . . . . . . . . . . . . . . .  • 3 0 - 5 0  
E l e c t r i c a l  . . . . . . . . . . . . . . . . . . . . . . .  3 0 - 5 1  
R e p a i r s  to  E q u i p m e n t  . . . . . . . . . . . . . . . . .  3 0 - 5 2  
H o u s e k e e p i n g  . . . . . . . . . . . . . . . . . . . .  3 0 - 5 2  

VI Bulk Plants 
S t o r a g e  . . . . . . . . . . . . . . .  ~ . . . . . . .  3 0 - 5 3  
Bu i ld ings  . . . . . . . . . . . . . . . . . . . . . .  3 0 - 5 3  
L o a d i n g  a n d  U n l o a d i n g  Fac i l i t i e s  . . . . . . . .  - . . . .  " 3 0 - 5 4  
E lec t r i c a l  E q u i p m e n t  . . . . . . . . . . . . . . . .  , 3 0 - 5 5  
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64 Sources of Ignition . . . . . . . . . . . . . . . . . .  30-56 
65 Drainage and Waste Disposal . . . . . . . . . . . . . .  30-56 
66 Fire Control . . . . . . . . . . . . . . . . . . . .  30-56 

Chapte r VII Service Stations 
70 Storage and Handling . . . . . . . . . . . . . . . . .  3 0 - 6 0  

71 Attendance or Supervision of Dispensing . . . . . . . . .  30-61 
72 Dispensing Systems . . . . . . . . . . . . . . . . . .  30-62 
73 Marine Service Stations . . . . . . . . . . . . . . . .  30-64 
74 Electrical Equipment . . . . . . . . . . . . . . . . .  30-65 
75 Heating Equipment . . . . . . . . . . . . . . . . . .  30-66 
76 Drainage and Waste Disposal . . . . . . . . . . . . . .  30-68 
77 Sources of Ignition . . . . . . . . . . . . . . . . . .  30-68 
78 Fire Control . . . . . . . . . . . . . . . . . . . .  30-68 

Chapter VIII Processing Plants. 
80 Scope . . . . . . . . . . . . . . . . . . . . . . . .  30-69 
81 Location . . . . . . . . . . . . . . . . . . . . . . .  30-69 
82 Processing Building . . . . . . . . . . . . . . . . .  30-69 
83 Liquid Handling . . . . . . . . . . . . . . . . . . .  30-71 
84 Tank Vehicle and Tank Car Loading and Unloading . . . .  30-73 
85 Fire Control . . . . . . . . . . . . . . . . . . . . .  30-73 
86 Sources of Ignition . . . . . . . . . . . . . . . . . .  30-74 
87 Housekeeping . . . . . . . . . . . . . . . . . . . .  30-76 

Chapter IX Refineries, Chemical Plants and Distilleries 
,, 90 Storage . . . . . . . . . . . . . . . . . . . . . . .  30-77 

91 Location of Process Units . . . . . . . . . . . . . . .  30-77 
91 Fired and Unfired Pressure Vessels . . . . . . . . . . .  30-77 
93 Fire Control . . . . . . . . . . . . . . . . . . . .  30-77 

Appendix A Emergency Relief Venting for Fire Exposure for Above- 
ground Tanks . . . . . . . . . . . . . . . . . . .  30-78 

Appendix  B Protection of Tanks Containing Flammable or Com- 
bustible Liquids in Location s that May be Flooded . . . 30-83 

Appendix C Abandonment or Removal of Underground Tanks . . 30-86 

Appendix D Suggested Provisions for a Municipal Ordinance . . 30-88 

# 

Other NFPA Standards on F lammable  Liquids  

T h e  s to rage  of  oil in c o n n e c t i o n  w i t h  oil b u r n i n g  e q u i p m e n t  
in f ixed c o n t a i n e r s  c o n n e c t e d  by  p i p i n g  w i t h  t h e  oil b u r n e r ,  or  in 
c o n t a i n e r s  w h i c h  a re  an  i n t eg ra l  p a r t  o f  t he  s tove  or  h ea t e r ,  is 
n o t  c o v e r e d  by  th is  C o d e ,  b u t  is t r e a t e d  in  de t a i l  in  N F P A  S t a n d a r d  
for t he  I n s t a l l a t i o n  of  Oi l  B u r n i n g  E q u i p m e n t  (No.  31). 

T r a n s p o r t a t i o n  of  f l a m m a b l e  l iqu ids  by  t a n k  t ruck  is c o v e r e d  
by  N F P A  R e c o m m e n d e d  R e g u l a t o r y  S t a n d a r d  for T a n k  Veh ic l e s  
f o r  F l a m m a b l e  a n d  C o m b u s t i b l e  L i q u i d s  (No.  385).  
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Certain other standards cover special uses of flammable liquids. Among 
them are: 

No. 32 - - D r y  Cleaning Plants 
No. 3 3 -  Spray Finishing Using Flammable and Combustible Materials 
No. 34 = - D i p  Tanks Containing Flammable and Combustible Liquids 
No. 3 6 -  Solvent Extraction Plants 
No. 393 - -  Gasoline Blow Torches and Plumbers'  Furnaces 
No. 3 9 5 -  Flammable and Combustible Liquids on Farms and Isolated 

* Construction Projects 

The following additional NFPA standards or recommended practices may 
be refeffed to for information on special problems in this field. 

No. 35 - -  Manufacture of Organic Coatings 
No. 304L - -  Petroleum Wharves 
No. 306 - -  Gas Hazards on Vessels 
No. 321 - -Bas i c  Classification of Flammable and Combustible Liquids 
No. 3 2 5 M -  Fire. Hazard Properties of Flammable Liquids, Gases and 

Volatile Solids 
No. 325A - -  Flashpoint Index of Trade Name Liquids 
No. 326 - -  Warning Labels for Containers of Flammable Liquids 
No. 327 - -P rocedures  for Cleaning or Safeguarding Small Tanks and 

Containers 
No. 328 - - F l a m m a b l e  and Combustible Liquids and Gases in Man-  

holes, Sewers, and Similar Underground Structures 
No. 329 - - L e a k a g e  from Underground Flammable and Combustible 

Liquid Tanks 
No. 407 - -  Aircraft Fueling on the Ground 
No. 410C - -  Aircraft Fuel System Maintenance 
No. 415 - -  Aircraft Fueling Ramp Drainage 
No. 704M - -  Identification of the Fire Hazards of Materials 

Foreword 

T h i s  s t a n d a r d ,  k n o w n  as t h e  F l a m m a b l e  a n d  C o m b u s t i b l e  
L i q u i d s  C o d e ,  is r e c o m m e n d e d  for  use  as .  t h e  basis  o f  l ega l  r e g u -  
l a t ions .  I t s  p r o v i s i o n s  a r e  i n t e n d e d  to r e d u c e  t h e  h a z a r d  to a de -  
g r ee  c o n s i s t e n t  w i t h  r e a s o n a b l e  p u b l i c  safe ty ,  w i t h o u t  u n d u e  i n t e r -  
f e r ence  w i t h  p u b l i c  c o n v e n i e n c e  a n d  necess i ty  w h i c h  r e q u i r e s  t h e  
use  of  f l a m m a b l e  l iqu ids .  T h u s  c o m p l i a n c e  w i t h  th i s  s t a n d a r d  
does  n o t  e l i m i n a t e  a l l  h a z a r d  in  t h e  use  of  f l a m m a b l e  l iqu ids .  
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Flammable and Combustible Liquids Code 
N F P A  N o .  3 0  - -  1 9 6 6  

CHAPTER I. GENERAL PROVISIONS. 

10. Scope and Application. 

1010. This Code applies specifically to flammable and com- 
bustible liquids with a flash point below 200 ° F. There are many 
liquids which have a flash point above 200 ° F. and are accordingly 
exempt from this Code. Such liquids, however, involve some de- 
gree of hazard, which may be controlled by application of  certain 
provisions of this Code, with appropriate modifications. Attention 
is directed to the fact that liquids of flash point higher than 200 ° F. 
may assume the characteristics of lower flash liquids when heated, 
and under such conditions it may be appropriate to apply the pro- 
visions of the Code to liquids with flash point above 200 ° F. 

1020. Additional requirements may be necessary for the safe 
storage and use of liquids which have unusual burning charac- 
teristics, which are subject to self-ignition when exposed to the air, 
which are highly reactive with other substances, which are subject 
to explosive decomposition, or have other special properties which 
dictate safeguards over and above those specified here. 

1030. In particular installations the provisions of this code may be 
altered at the discretion of the authority having jurisdictlon after 
consideration of the special features such as topographical condi- 
tions, barricades, walls, adequacy of building exits, nature of occu- 
pancies, proximity to buildings or adjoining property and char- 
acter of construction of such buildings, capacity and construction of 
proposed tanks and character of liquids to be stored, nature of 
process, degree of private fire protection to be provided and the 
adequacy of facilities of the fire department to cope with flammable 
or combustible liquid fires. 

1040. This code shall not apply to: 

1041. Transportation of flammable liquids when in con- 
formity with Interstate Commerce Commission regulations, or 
regulations lawfully on file with and approved by the Interstate 
Commerce Commission. 
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1042. T ranspo r t a t i on  of f l ammable  and combust ib le  l iquids 
in bulk.  

NOTE: These requirements are covercd separately in the Standard on 
Tank Vehicles for Flammable Liquids, NFPA No. 385. 

1043. Storage,  hand l ing  and  use of fuel oil tanks and  con- 
tainers connected  with oil burn ing  equipment .  

NOTE: These requirements are covered separately in the Standard for 
the Installation of Oil Burning Equipment, NFPA No. 31. 

1044. S torage  of f l ammable  and combust ib le  l iquids on farms 
and  isolated const ruct ion projects.  

NOTE: These kequirements are covered separately in the Standard for the 
Storage of Flammable and Combustible Liquids on Farms and Isolated Con- 
struction Pi'ojects, No. 395. 

1045. Mate r i a l s  tha t  are  solid at  100 ° F. or above.  

1046. Liquids  wi thout  flash points that  may  be f l ammable  
under  some condit ions,  such as cer ta in  ha logena ted  hydrocarbons  
and  mixtures conta in ing  ha logena ted  hydrocarbons .  

1047. Mists,  sprays or foams. 

1050. Ins ta l la t ions  made  in accordance  with  the app l i cab le  re- 
qui rements  of S tanda rds  of the Na t iona l  Fire  Protect ion Associat ion 
for Dry  Cleaning  Plants, No. 32; for Spray  Finishing Using F l a m -  
mable  and Combust ib le  Mater ia l s ,  No. 33; for Dip  Tanks  Conta in -  
ing F l a m m a b l e  or Combus t ib le  Liquids,  No. 34; for M a n u f a c t u r e  
of Organ ic  Coatings,  No. 35; for Solvent  Ext rac t ion  Plants,  No. 36; 
for the Ins ta l la t ion  and  Use of Combus t ion  Engines and Gas 
Turbines ,  No. 37 shall be deemed  to be in compl iance  with this code. 

11. Definitions. 

APARTMENT HOUSE shall mean  a bu i ld ing  or that  por t ion  of 
a bu i ld ing  conta in ing  more  than  two dwel l ing units. 

APPROVED signifies acceptance ,  by the au thor i ty  having  jur i s -  
d ic t ion,  of design, equ ipment ,  instal lat ion,  or in tended  use as re- 
qu i red  by  this code. 

NOTE: Devices having been tested and accepted for a specific purpose by 
a nationally recognized testing laboratory may be deemed to be acceptable. 

ASSEMBLY OCCUPANCY shall mean  the occupancy  or use of 
a bu i ld ing  or s t ructure  or any  por t ion  thereof  by a ga ther ing  of 
persons for civic, poli t ical ,  travel,  rel igious or recrea t iona l  purposes.  
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ATMOSPHERIC TANK shall mean a storage tank which has been 
designed to operate at pressures from atmospheric through 0.5 psig. 

AUTOMOTIVE SERVICE STATION shall mean that  portion of 
property where f lammable or combustible l iquids  used as motor  
fuels are stored and dispensed from fixed equipment  into the fuel 
tanks of motor  vehicles and shall include any facilities available for 
the sale and service of tires, batteries and accessories, and for minor 
automotive maintenance work. Major  automotive repairs, paint-  
ing, body and fender work are excluded. 

BARREL shall mean a volume of 42 U. S. gallons. 

BASEMENT shall mean a story of a building or structure having 
½ or more of its height below ground level and to which access 
for fire fighting purposes is unduly restricted. 

BOILINC POINT shall mean the boiling point of a liquid at a 
pressure of 14.7 psia (760 rum). Where  an accurate boiling point 
is unavailable for the material in question, or for mixtures which do 
not have a constant  boiling point, for purposes of this code the 10 
per cent point of a distillation performed in accordance with the 
Standard Method of Test for Distillation of Petroleum Products, 
A S T M  D-86-62, may be used as the boiling point of the liquid. 

BOIL-OvER shall mean  the expulsion of crude oil (or certain 
other liquids) from a burning tank. The  light fractions of the crude 
oil burn  off producing a heat wave in the residue, which on reach- 
ing a water  strata may result in the expulsion of a port ion of the. 
contents of the tank in the form of froth. 

BULK PLANT shall mean that  port ion of a property where 
f lammable or combustible liquids are received by tank vessel, pipe 
lines, tank car, or tank vehicle, and are stored or blended in bulk 
for the purpose of distributing such liquids by tank vessel, pipe line, 
tank car, tank vehicle, or container. 

CHEMICAL PLANT shall mean  a large integrated plant  or that  
portion of such a plant  other than a refinery or distillery where 
f lammable or combustible liquids are produced by chemical re- 
actions or used in chemical reactions. 

CLOSED CONTAINER shall mean a container as herein defined, 
so sealed by means of a lid or other device that  neither liquid nor 
vapor  will escape from it at  ordinary temperatures. 

COMBUSTIBLE LIQUIDS i See LIQUIDS. 

CONTAINER shall mean  any can, barrel, or drum. 
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CRUDE PETROLEUM shall mean hydrocarbon mixtures that 
have a flash point below 150 ° F. and which have not been processed 
in a refinery. 

DISTILLERY shall mean a plant or that portion of a plant where 
flammable or combustible liquids produced by fermentation are 
concentrated, and where the concentrated products may also be 
mixed, stored, or packaged. 

DWELLING shall mean a building occupied exclusively for 
residence purposes and having not more than two dwelling units 

• or as a boarding or rooming house serving not more than 15 per- 
sons with meals or sleeping accommodations or both. 

DWELLING UNIT shall mean one or more rooms arranged for 
the use of one or more individuals living together as a single house- 
keeping unit, with cooking, living, sanitary and sleeping facilities. 

EDUCATIONAL OCCUPANCY shall mean the occupancy or use 
of a building or structure or any portion thereof by persons assembled 
for the purpose of learning or of receiving educational instruction• 

FIRE AREA shall mean an area of a building separated from the 
remainder of the building by at least one-hour fire-resistive con- 
struction and having all conmmnicating openings properly pro- 
tected by an assembly having a fire resistance rating of at least one 
hour. 

FLASH POINT of the liquid shall mean the temperature at 
which it gives off vapor sufficient to form an ignitible mixture with 
the air near the surface of the liquid or within the vessel used as 
determined by appropriate test procedure and apparatus as speci- 
fied below. 

The flash "point of liquids having a flash point at or below 
175 ° F. (79 ° C.), except for fuel oils and certain viscous materials, 
shall be determined in accordance with the Standard Method of 
Test for Flash Point by the Tag Closed Tester, ASTM D-56-61.* 

The flash point of liquids having a flash point above 175 ° F., 
except for fuel oils, shall be determined in accordance, with the 
Standard Method of Test for Flash Point by the Cleveland Open 
Cup Tester, ASTM D-92-57.* 

The flash point of fuel oil, and certain viscous materials hav- 
ing a flash point at or below 175 ° F., shall be determined in accord- 
ance with the Standard Method of Test for Flash Point by the 
Pensky-Martens Closed Tester, ASTM D-93-62.* 

*Available from American Society for Testing and Materials, 1916 Race St., 
Philadelphia, Pa. 19103. 
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HOTEL shall mean  bui ldings  or groups of bui ldings  under  the 
same m a n a g e m e n t  in which there are sleeping accommoda t ions  
for hire,  p r imar i ly  used by transients  who are  lodged wi th  or wi th-  
out  meals  inc luding  bu t  not  l imi ted  to inns, clubs, motels and  
a p a r t m e n t  hotels. 

INSTITUTIONAL OCCUPANCY shall mean  the occupancy  or use 
of a bu i ld ing  or s t ructure  or any  por t ion thereof  by  persons ha r -  
bored or de ta ined  to receive medical ,  char i t ab le  or other  care  or 
t r ea tment ,  or by persons involunta r i ly  de ta ined .  

LIQUID shall mean ,  when not otherwise identif ied,  to include 
bo th  f l ammable  and combust ib le  liquids. 

COMBUSTIBLE LIQUIDS shall mean  any  l iquid having  a flash 
poin t  a t  or above  140 ° F. (60 ° C.), and  shall be known as Class I I I  
l iquids. Class I I I A  shall inc lude  those having  flash points  a t  or 
above  140 ° F. (60 ° C.) and  below 200 ° F. (93.4 ° C.). Class I I I B  shall 
inc lude those having  flash points  a t  or above  200 ° F. (93.4 ° C.). 

This  code does not  cover Class I I I B  l iquids (see 1010). Where  the 
te rm combus t ib le  l iquids or Class I I I  l iquids  is used in this code, it  
shall mean  only Class I I I A  liquids. 

NOTE: The upper limit of 200 ° F. is given because the application of this 
code does not extend to liquids having flash points above 200 ° F. and should 
not be construed as indicating that liquids with higher flash points are non- 
combustible. 

FLAMMABLE LIQUIDS shall mean  any l iquid having  a flash 
poin t  below 140 ° F. and  having  a vapor  pressure not  exceeding 
40 pounds  per  square  inch (absolute)  a t  100 ° F. 

F l a m m a b l e  l iquids  shall be d iv ided  into two classes of 
l iquids as follows: 

CLASS I l iquids  shall inc lude  those hav ing  flash points  
below 100 ° F. and  m a y  be subdiv ided  as follows: 

CLASS I A  shall inc lude those having  flash points  below 
73 ° F. and  having  a boi l ing poin t  below 100 ° F. 

CLASS IB shall include those having  flash points  below 
73 ° F. and  having  a boi l ing poin t  a t  or above  100 ° F. 

CLASS I C  shall inc lude those having  flash points  a t  or 
above  73 ° F. and  below 100 ° F. 

CLASS I I  l iquids  shall include those having  flash points  a t  
or above  100 ° F. and  below 140 ° F. 

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

UNSTABLE (REACTIVE) LIQUID shall mean  a l iquid  which  
in the pure  state or as commerc ia l ly  p roduced  or t ranspor ted  will 
vigorously polymerize ,  decompose,  condense,  or will become self- 
react ive under  condi t ions  of shock, pressure, or t empera tu re .  

L o w  PRESSURE TANK shall mean  a storage t ank  which  has 
been designed to o p e r a t e a t  pressures above  0.5 psig bu t  not  more  
than  15 psig. 

MARINE SERVICE STATION shall mean  tha t  por t ion  of a p rop-  
er ty  where  f l ammable  or combus t ib l e  l iquids used as motor  fuels 
are  stored and dispensed from fixed equ ipmen t  on shore, piers, 
wharves,  or f loating docks into the fuel tanks of motor  craft,  and  
shall inc lude all facilities used in connect ion  therewith.  

MERCANTILE OCCUPANCY shall mean  the occupancy  or use 
of a bu i ld ing  or s t ructure  or any  por t ion  thereof  for the displaying,  
selling or buying  of goods, wares, or merchandise .  

OFFICE OCCUPANCY shall mean  the occupancy  or use of a 
bu i ld ing  or s t ructure  or any  por t ion  thereof  for the  t ransac t ion  
of business, or the render ing  or receiving of professional services. 

PRESSURE VESSEL shall mean  a storage t ank  or vessel which 
has been designed to opera te  a t  pressures above  15 psig. 

PROTECTION FOR EXPOSURES shall mean  fire pro tec t ion  for 
structures on p roper ty  ad jacen t  to tanks. W h e n  accep tab le  to the 
au thor i ty  having  jur isdic t ion,  such structures located (1) wi th in  the 
jur i sd ic t ion  of any  publ ic  fire d e p a r t m e n t  or (2) wi th in  or ad jacen t  
to p lants  having  pr ivate  fire br igades  shall be considered as having  
adequa t e  protec t ion  for exposures. 

REFINERY shall mean  a p lan t  in which  f l ammab le  or com- 
bust ible l iquids are  p roduced  on a commer ica l  scale f rom crude  
pe t ro leum,  na tu ra l  gasoline, or other  h y d r o c a r b o n  sources. 

SAFETY CAN shall mean  an approved  conta iner ,  of not  more  
than  five gal lons capaci ty ,  having  a spr ing-closing lid and  spout 
cover and so designed tha t  it will safely relieve in terna l  pressure 
when subjected to fire exposure.  

VAPOR PRESSURE shall mean  the pressure, measured  in pounds  
per  square inch (absolute)  exer ted by a volat i le  l iquid  as de ter -  
mined  by  the "Stand~ird M e t h o d  of Tes t  for V a p o r  Pressure of 



G E N E R A L  PROVISIONS 30-13 

Petroleum Products (Reid Method)," (ASTM D323-58).* 

VENTILATION as specified in this Code is for the prevention 
of fire and explosion. It  is considered adequate if it is sufficient 
to prevent accumulation of significant quantities of vapor-air mix- 
tures in concentration over one-fourth of the lower flammable limit. 

12. Storage. Flammable or combustible liquids shall be stored in 
a tank or in a container that complies with 41. 

*Available from American Society for Testing and Materials, 1916 Race St., 
Philadelphia, Pa. 19103. 
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CHAPTER II. T A N K  STORAGE. 

20. Design a n d  Construction of Tanks. 

2010. Materials. 

20.11. Tanks shall be built of steel except as provided in 2012 
through 2015. 

2012. Tanks may be built of materials other than steel for 
installation underground or if required by the properties of the 
liquid stored. Tanks located aboveground or inside buildings shall 
be of noncombustible construction. 

NOTE: In  case of doubt, the supplier, producer  of the flammable or com- 
bustible liquid, or other competent  authority should be consulted as to the 
suitability of the material of construction to be used. 

2013. Tanks built of materials other than steel shall be de- 
signed to specifications embodying principles recognized as good 
engineering design for the material used and shall be approved 
by the authority having jurisdiction. 

2014. Unlined concrete tanks may be used for storing flam- 
mable or combustible liquids having a gravity of 40 degrees API 
or heavier. Concrete tanks with special lining may be used for 
other services provided the design is in accordance with sound 
engineering practice. 

2015. Tanks may have combustible or noncombustible 
linings. 

2016. Special engineering consideration shall be required 
if the specific gravity of the liquid to be stored exceeds that of water 
or if the tanks are designed to contain flammable or combustible 
liquids at a liquid temperature below zero degrees F. 

2020. Fabrication. 

2021. Tanks may be of any shape or type consistent with 
sound engineering design. 

2022. Metal tanks shall be welded, riveted and caulked, 
brazed, or bolted, or constructed by use of a combination of these 
methods. Filler metal used in brazing shall be nonferrous metal 
or an alloy having a melting point above 1000 ° F. and below that 
of the metal joined. 
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2030. Atmospheric Tanks. 

2031. Atmospheric tanks shall be built in accordance with 
approved standards of design. Atmospheric tanks may be built 
in accordance with: 

(a) Underwriters' Laboratories, Inc. Subjects No. 142, 
Standard for Aboveground Tanks for Flammable Liquids, Second 
Edition, October 1953; No. 58, Standard for Underground Storage 
Tanks, Fifth Edition, December 1961; or No. 80, Standard for 
Inside Tanks for Oil-Burner Fuel, Fourth Edition, February 1958. 

(b) American Petroleum Institute Standards No. 12A, 
Specification for Oil Storage Tanks with Riveted Shells, Seventh 
Edition, September 1951 or No. 650, Welded Steel Tanks for Oil 
Storage, First Edition, December 1961, and Supplement February 
1963. 

NOTE: Tanks  which  incorporate  an  internal  meta l  floating cover wi th  a 
fixed metal  roof wi th  adequa te  venti lat ion at the  eaves of the  roof are con- 
sidered floating roof tanks.  

(c) American Petroleum Institute Standards No. 12B, 
Specification for Bolted Production Tanks, Eleventh Edition, May 
1958 and Supplement I, March 1962; No. 12D, Specification for 
Large Welded Production Tanks, Seventh Edition, August 1957; 
or No. 12F, Specification for Small Welded Production Tanks, 
Fifth Edition, March 1961. Tanks built in accordance with these 
standards shall be used only as production tanks for storage of 
crude petroleum in oil-producing areas. 

2032. Tanks designed for underground service not exceeding 
2,500 gallons capacity may be used aboveground. 

2033. Low pressure tanks and pressure vessels may be used 
as atmospheric tanks. 

2034. Atmospheric tanks shall not be used for the storage of 
a flammable or combustible liquid at a temperature at or above 
its boiling point. , 

2040. Low Pressure Tanks. 

2041. The normal operating pressure of the tank shall not 
exceed the design pressure of the tank. 

2042. Low pressure tanks shall be built in accordance with 
approved standards of design. Low pressure tanks may be built 
in accordance with: 

(a) American Petroleum Institute Standard No. 620, 
Recommended Rules for the Design and Construction of Large, 
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Welded, Low-Pressure Storage Tanks, First Edition, February 
1956 and Addenda February 1958. 

(b) The principles of the Code for Unfired Pressure 
Vessels, Section V I I I  of the ASME Boiler and Pressure Vessels 
Code, 1962 Edition. 

2043. Atmospheric tanks built according to Underwriters '  
Laboratories, Inc. requirements in Paragraph 2031 may be used 
for operating pressures not exceeding 1 psig and shall be limited 
to 2.,5 psig under emergency venting conditions. 

2044. Pressure vessels may be used as low pressure tanks. 

2050. Pressure Vessels. 

2051. The normal operating pressure of the vessel shall not 
exceed the design pressure of the vessel. 

2052. Pressure vessels shall be built in accordance with the 
Code for Unfired Pressure Vessels, Section V I I I  of the ASME 
Boiler and Pressure Vessels Code, 1962 Edition. 

2060. Provisions for Internal Corrosion. 

2061. When tanks are not designed in accordance with the 
American Petroleum Institute, American Society of Mechanical 
Engineers or the Underwriters'  Laboratories, Inc. Standards, or 
if corrosion is anticipated beyond that provided for in the design 
formulas used, additional metal thickness or suitable protective 
coatings or linings shall be provided to compensate for the cor- 
rosion loss expected during the design life of the tank. 

21. Installation of Outside Aboveground Tanks.  

2110. Location With Respect to Property Lines and Publ ic  
Ways. 

2111. Every aboveground tank for the storage of flammable 
or combustible liquids, except those liquids with boilover char- 
acteristics and unstable liquids, operating at pressures not in excess 
of 2.5 psig and equipped with emergency venting which will not 
permit pressures to exceed 2.5 psig shall be located in accordance 
with Table  I I -1 .  

2112. Every aboveground tank for the storage of flammable 
or combustible liquids, except those liquids with boil-over char- 
acteristics and unstable flammable or combustible liquids, operating 
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T a b l e  I I -1  

Minimum Distance in Feet Minimum Distance in Feet 
from Property Lin~ from Nearest Side of 

Type of Protection Which May be Built Upon, Any Public Way or from 
Tank Including the Opposite Side Nearest Important 

of a Public Way  Building 

Protection ~ times diameter of 1//6 times diameter of 
for tank but need not ex- tank but need not ex- 

F l o a t i n g  Exposures ceed 90 feet ceed 30 feet 
R o o f  

Diameter of tank but ¼ times diameter of 
None need not exceed 175 feet tank but need not ex- 

ceed 30 feet 

Approved 
foam or ½ times diameter of a,~ times diameter of 
inerting tank but need not-ex-  tank but need not ex- 
system ceed 90 feet and shall ceed 30 feet and shall 

Ver t ica l  on the not be less than 5 feet not be less than 5 feet 
w i t h  tank 

W e a k  ,. 
R o o f  Protection Diameter of tank but ½ times diameter of 

to for need not exceed 175 feet tank but need not ex- 
Shel l  Exposures ceed 60 feet 
S e a m  

2 times diameter of tank 1/~ times diameter of 
None but need not exceed 350 tank but  need not ex- 

feet ceed 60 feet 

H o r i z o n -  
tal and  

Vert ical ,  
w i th  

E m e r -  
g e n c y  
Relief 

V e n t i n g  
to L imi t  

P r e s s u r e s  
t o  2.5 p s i g !  

Approved 
inerting 
system 
on the 
tank or 

approved 
foam 

system 
on 

vertical 
tanks 

times Table I I - 5  but 
shall not be less than 

5 feet 

times Table II-5 but 
shall not be less than 

5 feet 

Protection 
for Table 1I-5 Table 11-5 

Exposures 

None 2 times Table I1-5 Table 11-5 
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at  pressures  e x c e e d i n g  2.5 psig or e q u i p p e d  w i t h  e m e r g e n c y  v e n t -  
ing  w h i c h  will p e r m i t  pressures  to exceed  2.5 psig shal l  be  l o ca t ed  
in a c c 6 r d a n c e  w i t h  T a b l e  I I - 2 . *  

Table II-2 

Type of 
Tank 

Protection 

Minimum Distance in Feet 
from Property Line 

Which May be Built Upon, 
Including the Opposite Side 

of a Public Way  

Minimum Distance in Feet  
from Nearest Side of 

Any Public Way or from 
Nearest Important 

Building 

Protection 1~ times Table II-5 but I ~ times Table II-5 but 
for shall not be less than shall not be less than 

Exposures 25 feet 25 feet 
Any  Type  

3 times Table I1-5 but 1~ times Table II-5 but 
None shall not be less than shall not be less than 

50 feet 25 feet 

*Special consideration may be given to tanks equipped with automatic 
depressuring systems. 

2113. E v e r y  a b o v e g r o u n d  t a n k  for the  s to rage  of  f l a m m a b l e  
or  c o m b u s t i b l e  l iqu ids  w i t h  bo i l -over  cha rac t e r i s t i c s  shal l  be  l o ca t ed  
in a c c o r d a n c e  w i t h  T a b l e  I I - 3 .  

T a b l e  II-3 

Type of 
Tank 

Float ing 
Roof  

F i x e d  
R o o f  

Protection 

Protection 
for 

Exposures 

None 

Approved 
foam 

or 
inerting 
system 

Protection 
for 

Exposures 

None 

Minimum Distance in Feet  
from Property Line 

Which May be Built Upon, 
Including the Opposite Side 

of a Public Way 

Diameter of tank but 
need not exceed 175 feet 

2 'times diameter of tank 
but need not exceed 350 

feet 

Diameter of tank but 
need not exceed 175 feet 

2 times diameter of tank 
but need not exceed 350 

feet 

4 times diameter of tank 
but need not exceed 350 

feet 

Minimum Distance in Feet 
from Nearest Side of 

Any Public W a y  or from 
Nearest Important 

Building 

times diameter of 
tank but need not ex- 

ceed 60 feet 

times diameter o,f 
tank but need not ex- 

ceed 60 feet 

times diameter of 
tank but need not ex- 

ceed 60 feet 

times diameter of 
tank but need not ex- 

ceed 120 feet 

% times diameter of 
tank but need not ex- 

ceed 120 feet 
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2114. ' E v e r y  a b o v e g r o u n d  t a n k  for t he  s to rage  of  u n s t a b l e  
l iqu ids  shal l  be  l oca t ed  in a c c o r d a n c e  With T a b l e  I I - 4 .  

Table II-4 

Type of 
Tank 

Hor izon-  
tal and 

Vertical  
Tanks  

w i t h  
E m e r -  
gency 
R e l i e f  

Vent ing  
to Pe rmi t  
P r e s s u r e  

Not  in 
E x c e s s  o f  

2.5 p s i g  

Horizon-  
tal and 

Vertical  
Tanks 
with 

Emer -  
gency 
R e l i e f  

Vent ing  
to Permi t  
P r e s s u r e  

Over  
2.5 p s i g  

Protection 

Tank 
protected 

with 
any one 
of the 

following: 
Approved 

water spray, 
Approved 
inerting, 

Approved 
insulation 

and 
refrigeration, 

Approved 
barricade 

Protection 
for 

Exposures 

None 

Tank 
protected 

with 
any one 
of the 

following : 
Approved 

water spray, 
Approved 
inerting, 

Approved 
insulation 

and 
refrigeration, 

Approved 
barricade 

Protection 
for 

Exposures 

Minimum Distance in Feet 
from Property Line 

Which May be Built Upon, 
Including the Opposite Side 

of a Public Way  

Table II-5 but not less 
,than 25 feet 

2~  times Table II-5 but 
not less than 50 feet 

5 times Table II-5 but 
not less than 100 feet 

2 times Table II-5 but 
not less than 50 feet 

4 times Table II-5 but 
not less than 100 feet 

Minimum Distance in Feet 
from Nearest Side of 

Any Public Way or from 
Nearest Important 

Building 

Not less than 25 feet 

Not less than 50 feet 

Not less than 100 feet 

Not less than 50 feet 

Not less than 100 feet 

None 8 times Table II-S but Not less than 150 feet 
not less than 150 feet 
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2115. Reference m i n i m u m  distances for use in Tables  I I  
1 to 4 inclusive. 

Table II-5 

Capacity Tank 
Gallons 

275 or less 
276 to 750 
751 to 12,000 

12,1301 ,to 30,000 
30,001 to 50,000 
50,001 to I00,000 

100,001 to 500,000 
SO0,O01 to 1,000,000 

1,000,001 to 2,000,000 
2,000,001 to 3,000,000 
3,000,001 or more 

Minimum Distance in 
Feet f ro~ Property Line 

Which May be Built Upon, 
Including the Opposite 
Side of a Public W a y  

5 
10 
iS 
20 
30 
50 
80 

100 
135 
16,5 
17,5 

Minimum Distance in 
Feet from Nearest Side 

of Any Public Way  
or from Nearest 

Important Building 

S 
S 

S 
10 
15 
2S 
3S 
45 
SS 
60 

2116: Where  two tank proper t ies  of diverse ownership  have  
a c o m m o n  boundary ,  the au thor i ty  having jur i sd ic t ion  may,  wi th  
the wri t ten consent  of the owners of the two propert ies ,  subst i tute  
the distances provided  in 2121 th rough  2126 for the m i n i m u m  
distances set forth in 2110. 

2117. Where  end failure of hor izonta l  pressure tanks and  
vessels m a y  expose proper ty ,  the tank shall be p laced  with  the 
longi tudina l  axis para l le l  to the nearest  impor t an t  exposure.  

2120. Spacing (Shell-to-Shell) Between Aboveground Tanks. 

2121. T h e  dis tance between any  two f l ammable  or com- 
bust ible l iquid storage tanks shall not  be less than  three feet. 

2122. Except  as provided  in 2123, the dis tance between 
ad jacen t  tanks shall not  be less than  one-sixth the sum of their  
d iameters  except  when the d iamete r  of one tank  is less than  one- 
half  the d iamete r  of the ad jacen t  tank,  the dis tance between the 
two tanks shall not  be less than  one-hal f  the d i ame te r  of the smal ler  
tank.  

2123. Crude  pe t ro leum in conjunct ion  with  product ion  
facilities located in noncongested  areas  and  having  capaci t ies  not  
exceeding 126,000 gallons (3,000 barrels) ,  the d is tance  between 
such tanks shall  not  be less than  three feet. 

2124. Uns tab le  f l ammable  or combust ib le  l iquids,  the d i s - .  
tance  between such tanks shall not  be less than  one-hal f  the sum 
of  their  diameters .  
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2125. When tanks are compacted in three or more rows or 
in an irregular pattern, greater spacing or other means shall be 
provided at the discretion of the authority having jurisdiction so 
that inside tanks are accessible for fire fighting purposes. 

2126. The minimum separation between a liquefied petroleum 
gas container and a flammable or combustible liquid storage tank 
shall be 20 feet, except in the case of flammable or combustible 
liquid tanks operating at pressures exceeding 2.5 psig or equipped 
with emergency venting which will permit pressures to exceed 
2.5 psig in which case the provisions of 2121 and 2122 shall apply. 
Suitable means shall be taken to prevent the accumulation of 
flammable or combustible liquids under adjacent liquefied petro- 
leum gas containers such as by diversion curbs or grading. When. 
flammable or combustible liquid storage tanks are within a diked 
area, the liquefied petroleum gas containers shall be outside the 
diked area and at least 10 feet away from the center line of the wall 
of the diked area. The foregoing provisions shall not apply when 
liquefied petroleum gas containers of 125 gallons or less capacity 
are installed adjacent to fuel oil supply tanks of 550 gallons or less 
capacity. 

2130. Location of Outside Aboveground Tanks with Respect 
to Important Buildings on Same Property. 

2131. Every outside aboveground tank shall be separated 
from important buildings on the same property by distances not 
less than those specified in 2111, 2112, 2113 or 2114 whichever is 
applicable. The appropriate distance column in Tables II-1, II-2, 
II-3, II-4 or II-5 that shall be used shall be the one reading: 
"Minimum Distance in Feet from Nearest Side of Any Public 
Way or from Nearest Important  Building." 

2140. Normal Venting for Aboveground Tanks. 
2141. Atmospheric storage tanks shall be adequately vented 

to prevent the development of vacuum or pressure sufficient to 
distort the roof of a cone roof tank or exceeding the design pressure 
in the case of other atmospheric tanks, as a result of filling or empty- 
ing, and atmospheric temperature changes. 

2142. Normal vents shall be sized either in accordance with: 
(1) the American Petroleum Institute Guide for Tank Venting, 
RP-2000; or (2) other accepted standard; or (3) shall be at least 
as large as the filling or withdrawal connection, whichever is larger 
but in no case less than 1 ~ inch nominal inside diameter. 

2143. Low-pressure tanks and pressure vessels shall be ade- 
quately vented to prevent development of pressure or vacuum, 
as a result of filling or emptying and atmospheric temperature 
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changes, from exceeding the design pressure of the tank or vessel. 
Protection shall also be provided to prevent overpressure from any 
pump discharging into the tank or vessel when the pump discharge 
pressure can exceed the design pressure of the tank or vessel. 

2144. If any tank or pressure vessel has more than one fill~ 
or withdrawal connection and simultaneous filling or withdrawal 
can be made, the vent size shall be based on the maximum antici- 
pated simultaneous flow. 

2145. Unless the vent is designed to limit the internal pres- 
sure 2.5 psi or less, the outlet of vents and vent drains shall be 
arranged to discharge in such a manner as to prevent localized 
overheating of any part of the tank in the event vapors from such 
vents are ignited. 

2146. Tanks and pressure vessels storing Class IA liquids 
shall be equipped with venting devices which shall be normally 
closed except when venting to pressure o r -vacuum conditions. 
Tanks and pressure vessels storing Class IB and IC liquids shall 
be equipped with venting devices which shall be normally closed 
except when venting under pressure or vacuum conditions, or with 
approved flame arresters. 

EXCEPTION: Tanks of 3,000 bbls. capacity or less containing crude petroleum 
in crude-producing areas; and, outside aboveground atmospheric tanks under 
1,000 gallons capacity containing other than Class IA flammable liquids may 
have open vents. (See Paragraph 2162.) 

2147. Flame arresters or venting devices required in Para- 
graph 2146 may be omitted for IB and IC liquids where conditions 
are such that their use may, in case of obstruction, result in tank 
damage. 

NOTE: Liquid properties justifying the omission of such devices include, but 
are not limited to, condensation, corrosiveness, crystallization, polymerization, 
freezing or plugging. When any of these conditions exist, consideration may 
be given to heating, use of devices employing special materials of construction, 
the use of liquid seals, or inerting (see Standard for Inerting for Fire and Ex- 
plosion Prevention, NFPA No. 69). 

2150. Emergency  Relief Vent ing for Fire Exposure for Above- 
ground Tanks. 

2151. Every aboveground storage tank shall have some form 
of construction or device that will relieve excessive internal pres- 
sure caused by exposure fires. 

2152. In a vertical tank the construction referred to in 2151 
may take the form of a floating roof, lifter roof, a weak roof-to-shell 
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seam, or o ther  app roved  pressure rel ieving construct ion.  T h e  weak 
roof-to-shell  seam shall be const ructed  to fail preferent ia l  to any  
other  seam. 

2153. W h e r e  en t i re  dependence  for emergency  rel ief  is p laced  
upon pressure rel ieving devices, the total  vent ing capac i ty  of both  
normal  and  emergency  vents shall be enough to prevent  rup tu re  of 
the shell or bo t tom of the tank if vert ical ,  or of the shell or heads  if 
hor izontal .  T h e  total  capac i ty  of both  no rma l  and  emergency  
vent ing devices shall be not  less than  tha t  der ived  from T a b l e  I I -6  
except  as p rovided  in 2154 or 2155. Such device m a y  be a self- 
closing manhole  cover, or one using long bolts tha t  pe rmi t  the 
cover to lift under  in ternal  pressure, or an add i t iona l  or larger  re- 
lief valve or valves. The  wet ted  a rea  of the tank  shall be ca lcu la ted  
on the basis of 55 per  cent  of the total  exposed a rea  of a sphere or 
spheroid,  75 per  cent  of the total  exposed a rea  of a hor izonta l  tank 
and  the first 30 feet abovegrade  of the exposed shell a rea  of a ver t ical  
t ank .  

NOTE: See Appendix A for the square footage of typical tank sizes. 

Table  II-6 
Wet t ed  Area Versus Cubic Feet  Free Air per Hour 

(14.7 psia and 60 ° F.)  

Sq. Ft. CFH 

20 21,100 
30 31,600 
40 42,100 
$0 52,700 
60 63,200 
70 73,700 
80 84,200 
90 94,800 

100 105,000 
120 126~000 
140 147,000 
160 168,000 
180 190,000 
200 211,000 

Sq. Ft. 

200 
250 
300 
350 
400 
S00 
600 
700 
800 
900 

1,000 

CFH Sq. Ft. CFH 

211,000 1,000 .524,000 
239,000 1,200 557,000 
265,000 1,400 587,000 
288,000 1,600 614,000 
312,000 1,800 639,000 
354,000 2,000 662,000 
392 ,{200 2,400 704,000 
428,000 2,800 742,000 
462,000 and over 
493,000 
524,000 

NOTE: Interpolate for intermediate values. 

2154. T h e  to ta l  emergency  relief vent ing capac i ty  for any  
specific l iquid m a y  be de t e rmined  by the following formula :  

1337 
Cubic  feet of free a i r  per  hour  = V 

L x / M .  

V = cubic  feet of free a i r  per  hou i  from T a b l e  I I -6 .  
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L = latent heat of vaporization of specific liquid in Btu 
per lb. 

M = molecular weight of specific liquids. 

2155. The required air flow rate of 2153 of' 2154 may be 
multiplied by the appropriate factor listed in the following schedule 
when protection is provided as indicated. Only one factor may 
be used for any one tank. 

.5 for drainage in accordance with 2172 for tanks over 200 
square feet of wetted area. 

.3 for approved water spray. 

.3 for approved insulation. 

.15 for approved water spray with approved insulation. 

2156. The outlet of all vents and vent drains on tanks 
equipped with emergency venting to permit pressures exceeding 
2.5 psig shall be arranged to discharge in such a way as to prevent 
localized overheating of any part of the tank, in the event vapors 
from such vents are ignited. 

2157. The rate of flow capacity of the commercial venting 
devices in cubic feet of free air per hour and the pressure at which 
the flow capacity is determined shall be stamped on the emergency 
venting device. The rate of flow capacity shall be based upon actual 
flow tests of each type and size of vent. These flow tests may be 
conducted by the manufacturer if certified by a qualified impartial 
observer, or may be delegated to an outside agency. 

NOTE: In format ion  on suitable me thods  for conduc t ing  such  tc~cs is pro- 
vided in API  RP-2000,  available f rom the  Amer i can  Pe t ro leum Inst i tute ,  1271 
Avenue  of the  Americas ,  New York, New.. York 10020. 

2158. Flow capacities of manhole covers with long bolts and 
similar venting devices may be determined by calculation using a 
flow coefficient of .5 rather than by flow test. 

2160. Vent Piping for Aboveground Tanks. 

2161. Vent piping shall be constructed in accordance with 
Chapter I I I .  

2162. Where vent pipe outlets for tanks storing Class I 
liquids are adjacent to buildings or public ways, they shall be 
located so that the vapors are released at a safe point outside of 
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buildings and not less than 12 feet above the adjacent ground level. 
In order to aid their dispersion, vapors shall be discharged upward 
or horizontally away from closely adjacent walls. Vent outlets 
shall be located so that flammable vapors will not be trapped by 
eaves or other obstructions and shall be at least five feet from 
building openings. 

2163. When tank vent piping is manifolded, pipe sizes shall 
be such as to discharge, within the pressure limitations of the 
system, the vapors they may be required to handle when mani- 
folded tanks are subject to the same fire exposure. 

NOTE: The manifolding of tank vent piping should be avoided except where 
required for special purposes such as vapor recovery, vapor conservation or air 
pollution control. 

2170. Drainage,  Dikes and  Walls for Aboveground Tanks. 

2171. DRAINAGE AND DIKED AREAS: The area surrounding 
a tank or a group of tanks shall be provided with drainage as in 
Paragraph 2172, or shall be diked as provided in Paragraph 2173, 
to prevent accidental discharge of liquid from endangering adjoin- 
ing property or reaching waterways, except that in particular in- 
stallations these provisions may be waived or altered at the dis- 
cretion of the authority having jurisdiction when the tanks under 
consideration do not constitute a hazard to adjoining property. 

2172. DRAINAGE: Where protection of adjoining prqperty 
or waterways is by means of a natural or man-made drainage 
system, such systems shall comply with the following: 

(a) A slope of not less than 1 per cent away from the 
tank toward the drainage system shall be provided. 

(b) The drainage system shall terminate in vacant land 
or other area or in an impounding basin having a capacity not 
smaller than that of the largest tank served• This termination area 
and the route of the drainage system shall be so located that, if the 
flammable or combustible liquids in the drainage system are ignited, 
the fire will not seriously expose tanks or adjoining property. 

(c) The drainage system, including automatic drainage 
pumps, shall not discharge to adjoining property, natural water 
courses, public sewers, or public drains unless the discharge of 
flammable or combustible liquids would not constitute a hazard, 
or the system is so designed that it will not permit flammable or 
combustible liquids to be released. 
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2173. DIKED AREAS: Where protection of adjoining property 
or waterways is accomplished by retaining the liquid around the 
tank by means of a dike, the volume of the diked area shall comply 
with the following requirements: 

(a) Except as provided in sub-paragraph (b), the volu- 
metric capacity of the diked area shall not be less than the greatest 
amount of liquid that can be released from the largest tank within 
the diked area, assuming a full tank. The capacity of the diked 
area enclosing more than one tank shall be calculated by deducting 
the v~lume of the tanks other than the largest tank below the height 
of the dike. 

(b) For a tank or group of tanks with fixed roofs con- 
taining crude petroleum with boil-over characteristics, the volu- 
metric capacity of the diked area shall not be less than the tank or 
tanks served by the enclosure, assuming full tanks. The capacity 
of the diked area enclosing more than one tank shall be calculated 
by deducting the volume of tanks below the height of the dike. 

(c) Wails of the diked area shall be of earth, steel, con- 
crete or solid masonry designed to be liquidtight and to withstand 
a full hydrostatic head. Earthen walls 3 feet or more in height shall 
have a fiat section at the top not less than 2 feet wide. The slope 
of an earthen wall shall be consistent with the angle of repose of 
the material of which the wall is constructed. 

(d) The walls of the diked area shall be restricted to an 
average height of 6 feet above interior grade. 

(e) Where provision is made for draining water from 
diked areas, drainage shall be provided at a uniform slope of not 
less than one per cent away from tanks toward a sump, drainbox 
or other safe means of disposal located at the greatest practical 
distance from the tank. Such drains shall normally be controlled 
in a manner so as to prevent flammable or combustible liquids 
from entering natural water courses, public sewers, or public drains, 
if their presence would constitute a hazard. Control of drainage 
shall be accessible under fire conditions. 

(f) No loose combustible material, empty or full drum 
or barrel, shall be permitted within the diked area. 

(g) Each diked area containing two or more tanks shall 
be sub-divided preferably by drainage channels or at least by inter- 
mediate curbs in order to prevent spills from endangering adjacent 
tanks within the diked area as follows: 

(1) When storing normally stable liquids in vertical 
cone roof tanks constructed with weak roof-to-shell seam or ap- 
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proved floating roof tanks or when storing crude petroleum in 
producing areas in any type of tank, one sub-division for each 
tank in excess of 10,000 bbls. and one sub-division for each group 
of tanks (no tank exceeding 10,000 bbls. capacity) having an 
aggregate capacity not exceeding 15,000 bbls. 

(2) When storing normally stable flammable o r  com- 
bustible liquids in tanks not covered in sub-paragraph (1), one 
sub-division for each tank in excess of 100,000 gallons (2,500 bbls.) 
and one sub-division for each group of tanks (no tank excee.ding 
100,000 gallons capacity) having an aggregate capacity not exceed- 
ing 150,000 gallons (3,570 bbls.). 

(3) When storing unstable liquids in any type of tank, 
one sub-division for each tank except that tanks installed in accord- 
ance with the drainage requirements of NFPA No. 15, Standard 
for Water Spray Systems for Fire Protection, shall require no 
additional sub-division. 

NOTE: Since unstable liquids will react more rapidly when heated than 
when at ambient temperatures, sub-division by drainage channels is the pre- 
ferred method. 

(4) The drainage channels or intermediate curbs shall 
be located between tanks so as to take full advantage of the avail- 
able space with d u e  regard for the individual tank capacities. 
Intermediate curbs, where used, shall be not less than 18 inches 
in height. 

2180. Stairs, Platforms and  Walkways for Aboveground Tanks:  
Stairs, platforms and walkways shall be of metal, concrete or wood. 

2190. T a n k  Open ings  Other  T h a n  Vents for Aboveground 
Tanks. 

2191. Connections for all tank openings shall be vapor and 
liquidtight. Vents are covered in Sections 2140 through 216C~. 

2192. Each conncction to an aboveground tank through 
which liquid can normally flow shall be provided with an internal 
Or an external valve located as close as practical to the shell of 
the tank. Such valves, when external, and their connections to 
the tank shall be of steel except when the chemical characteristics 
of the liquid stored are incompatible with steel. When materials 
other than steel are necessary, they shall be suitable for the pressures, 
structural stresses and temperatures involved, including fire ex- 
posures. 

NOTE: Flanged connections are preferred in sizes three inches and larger. 
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2193. Each connection below the liquid level through which 
liquid does not normally flow shall be provided with a liquid-tight 
closure. This may be a valve, plug or blind, or a combination 
of these. 

2194. Openings for gaging shall be provided with a vapor- 
tight cap or cover. 

2195. For Class IB and Class IC liquids other than crude 
oils, gasolines and asphalts, the fill pipe shall be so designed and 
installed as to minimize the possibility of generating static electricity. 
A fill pipe entering the top of a tank shall terminate within six 
inches of the bottom of the tank and shall be installed to avoid 
excessive vibration. 

2196. Filling and emptying connections which are made an(t 
broken shall be located outside of buildings at a location free from 
any source of ignition and not less than five feet away from any 
building opening. Such connection shall be closed and liquidtight 
when not in use. The connection shall be properly identified. 

22. Installation of Underground Tanks. 

2210. Location: Excavation for underground storage tanks shall 
be made with due care to avoid undermining of foundations of 
existing structures. Underground tanks or tanks under buildings 
shall be so located with respect to existing building foundations 
and supports that the loads carried by the latter cannot be trans- 
mitted to the tank. The distance from any part of a tank storing 
Class I liquids to the nearest wall of any basement or pit shall be 
not less than one foot, and to any property line that may be built 
upon, not less than three feet. The distance from any part of a 
tank storingClass II  or Class I I I  liquids to the nearest wall of any 
basement, pit or property line shall be not less than one foot. 

2220. D e p t h a n d  Cover: Underground tanks shall be set on firm 
foundations and surrounded with at least six inches of noncorrosive, 
inert materials such as clean sand, earth or gravel well tamped 
in place. The tank shall be placed in the hole with care since 
dropping or rolling the tank into the hole can break a weld, punc- 
ture or damage the tank or scrape off the protective coating of 
coated tanks. Tanks shall be covered with a minimum of two feet 
of earth, or shall be covered with not less than one foot of earth, 
on top of which shall be pladed a slab of reinforced concrete not 
less than four inches thick. When underground tanks are, or are 
likely to be, subjected to traffic, they shall be protected against 
damage from vehicles passing over them by at least three feet of 
earth cover, or 18 inches of well-tamped earth, plus six inches of 
reinforced concrete or eight inches of asphaltic concrete. When 
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asphal t ic  or reinforced concrete  paving  is used as pa r t  of the pro-  
tection, it shall  ex tend at  least one foot hor izonta l ly  beyond the 
out l ine of the t ank  in all direct ions.  

2230.  Cor ro s ion  P r o t e c t i o n :  Corrosion protec t ion  for the tank  
and its p ip ing  shall be provided  by one or more of the following 
methods :  (1) use of protect ive  coat ings or wrapp ings ;  (2) ca thodic  
pro tec t ion;  or, (3) corrosion resistant  mater ia ls  of construct ion.  

NOTE: Selection of the type of protection to be employed should be based 
upon the corrosion history of the area and the judgment of a qualified engineer. 

2240.  Vents .  

2241.  LOCATION AND ARRANGEMENT OF VENTS FOR CLASS I 
'LIQUIDS: -Vent pipes from tanks storing Class I l iquids shall be so 
located tha t  the discharge poin t  is outside of buildings,  h igher  t han  
the fill p ipe  opening,  and  not  less than  12 feet above  the ad jacen t  
g round  level. Vent  pipes shall discharge only upward  in order  to 
disperse vapors .  Vent  pipes two inches or less in nomina l  inside 
d i ame te r  shall not  be obstructed by devices tha t  will cause excessive 
back pressure. Vent  p ipe  outlets shall be so located that  f l ammab le  
vapors  will not  enter  bu i ld ing  openings,  or be t r apped  under  eaves 
or o ther  obstructions.  I f  the vent  pipe  is less than  ten feet in length  
or greater  than  two inches in nomina l  inside d iameter ,  the  out le t  
shall be provided  wi th  a vacuum and pressure relief device or there  
shall be an app roved  f lame arrester  located in the vent  l ine at  the 
out le t  or within the approved  dis tance from the outlet .  In  no case 
shall a f lame arres ter  be located more  than  15 feet from the outlet  
end of the vent  line. 

2242. SIzE OF VENTS: Each.  tank shall be vented th rough  
p ip ing  a d e q u a t e  in size to prevent  b low-back  of vapor  or l iquid 
at  the fill opening  while tank is being filled. Ven t  pipes shall be 
not  less than  1 aA inch nomina l  inside d iameter .  

NOTE: The vent size depends upon the filling or withdrawal rate whichever 
is larger, the vent line length and the tank design pressure. Vent piping sized 
in accordance with Table II-7 will prevent the pressure in the tank frofh ex- 
ceeding 2.5 psig. 

Table II-7 

Maximum Flow V e n t  L ine  D i a m e t e r - - I n c h e s  
GPM 50-ft.  t00-ft.  200-ft. 

100 1 ~-inch 1 ~ -inch 1 ~ -inch 
2 O0 1 ~-inch 1 ~/~-inch l~/~-inch 

• 300 1¼-inch l~-inch 1½-inch 
400 I ~ -inch 1½-inch 2-inch 
500 l~-inch .l~-inch 2-inch 
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2243. LOCATION AND ARRANGEMENT OF VENTS FOR CLASS I I  
OR CLASS I I I  LIQUIDS: Vent pipes from tanks storing Class I I  or 
Class I I I  f lammable liquids shall terminate outside of building 
and higher than the fill pipe opening. Vent outlets shall be above 
normal snow level. They may be fitted with return bends, coarse 
screens or other devices to minimize ingress of foreign material .  

2244. Vent piping shall be constructed in accordance with 
Chapter 3. Vent pipes shall be so laid as to drain toward the tank 
without sags or traps in which liquid can collect. They shall be 
located so that they will not be subjected to physical damage. The 
tank end of the vent pipe shall enter the tank through the top. 

2250. Tank Openings Other Than Vents. 

2251. Connections for all tank openings shall be vapor or 
liquid tight. 

2252. Openings for manual  gaging, if independent of the 
fill pipe, shall be provided with a liquidtight cap or cover. If  
inside a building, each", such opening shall be protected against 
liquid overflow and possible vapor release by means of a spring 
loaded check valve or other approved device. 

2253. Fill and discharge lines shall enter tanks only through 
the top. Fill lines shall be sloped toward the tank. 

2254. For Class IB and Class IC liquids other than crude 
oils, gasolines and asphalts, the fill pipe shall be so designed and 
installed as to minimize the possibility of generating static elec- 
tricity by terminating within six inches of the bottom of the tank. 

2255. Filling and emptying connections which are made 
and broken shall be located outside of buildings at a location free 
from any source of ignition and not less than five feet away from 
any building opening. Such connection shall be closed and liquid- 
tight when not in use. The connection shall be properly identified. 

23. Installation of Tanks Inside of Buildings. 

2310. Location: Tanks shall not be permitted inside of buildings 
except as provided in Chapters V, VII ,  V I I I  or IX.  

2320. Vents: Vents for tanks inside of buildings shall be as pro- 
vided in 2140, 2150, 2162 and 2240 except that emergency venting 
by the use of weak roof seams on tanks shall not be permitted. 
Vents shall discharge vapors outside the  buildings. 

2330. Vent  P ip ing:  Vent piping shall be constructed in accord- 
ance with Chapter I I I .  
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2340. Tank  Openings Other  T h a n  Vents. 

2341. Connections for all tank openings shall be vapor or 
liquidtight. Vents are covered in 2320. 

2342. Each connection to a tank inside of buildings through 
which liquid can normally flow shall be provided with an internal 
or an external valve located as close as practical to the shell of the 
tank. Such valves, when external, and their connections to the tank 
shall be of steel except when the chemical characteristics of the 
liquid stored are incompatible with steel. When materials other 
than steel are necessary, they shall be suitable for the pressures, 
structural stresses and temperatures involved, including fire ex- 
posures. 

NOTE: Flanged connections are preferred in sizes three inches and larger. 

2343. Flammable or combustible liquid tanks located inside 
of buildings, except in one-story buildings designed and protected 
for flammable or combustible liquid storage, shall be provided with 
an automatic-closing heat-actuated valve on each withdrawal 
connection below the liquid level, except for connections used for 
emergency disposal, to prevent continued flow in the event of fire 
in the vicinity of the tank. This function may be incorporated in 
the valve required in 2342, and if a separate valve, shall be located 
adjacent to the valve required in 2342. 

2344. Openings for manual gaging, if independent of the 
fill pipe (see 2346), shall be provided with a vaportight cap or 
cover. Each such opening shall be protected against liquid over- 
flow and possible vapor release by means of a spring loaded check 
valve or other approved device. 

NOTE: Manual gaging of tanks containing Class I liquids should be avoided. 
Substitutes for manual gaging include, but are not limited to, heavy duty flat 
gage glasses, magnetic, hydraulic or hydrostatic remote reading devices and 
sealed float gages. 

2345. For Class IB and Class IC liquids other than crude 
oils, gasolines and asphalts, the fill pipe shall be so designed and 
installed as to minimize the possibility of generating static elec- 
tricity by terminating within six inches of the bottom of the tank. 

2346. The fill pipe inside of the tank shall be installed to 
avoid excessive vibration of the pipe. 

2347. The inlet of the fill pipe shall be located outside of 
buildings at a location free from any source of ignition and not 
less than five feet away from any building opening. The inlet of 
the fill pipe shall be closed and liquidtight when not in use. The 
fill connection shall be properly identified. 
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2348. Tanks  inside buildings shall be equipped with a de- 
vice, or other means shall be provided, to prevent  overflow into 
the bui lding.  

NOTE: Suitable devices include, but are not limited to, a float valve, a pre- 
set meter on the fill line, a valve actuated by the weight of the tank contents, 
a low head pump which is incapable of producing overflow, or a liquid-tight 
overflow pipe at least one pipe size larger than the fill pipe discharging by 
gravity back to the outside source of liquid or to an approved location. 

24. Suppor t s ,  F o u n d a t i o n s  a n d  A n c h o r a g e  for All  T a n k  
LocatiOns. 

2410. T a n k  supports shall be installed on firm foundations.  T a n k  
supports shall be of concrete, masonry or protected steel. Single 
wood t imber  supports (not cr ibbing)  laid horizontally may be 
used for outside aboveground tanks if not  more than 12 inches 
high at their lowes tpoin t .  

2420. Steel supports or exposed piling shall be protected by 
materials having a fire resistance ra t ing of not  less than  two hours, 
except that  steel saddles need not  be protected if less than  12 inches 
high at their lowest point.  At the discretion of the aiathority hav- 
ing jurisdict ion,  approved water spray protection or its equiva lent  
may be used in lieu of fire-resistive materials to protect supports. 

2430. The  design of the support ing structure for tanks such as 
spheres shall require special engineer ing consideration.  

NOTE: Appendix N of the API Standard 620, Recommended Rules for the 
Design and Construction of Large, Welded, Low-Pressure Storage Tanks, con- 
rains information regarding supporting structures. 

2440. Every tank shall be so supported as to prevent the excessive 
concentra t ion  of loads on the support ing portion of the shell. 

2450.  Tanks  shall r e s t  on the ground or on foundat ions  made  
of concrete, masonry,  piling or steel. T a n k  foundat ions shall be 
designed to minimize the possibility of uneven  settling of the tank 
and  to minimize  corrosion in any part  of the tank rest ing on the 
foundation.  

NOTE: Appendix E of API otandard 650, Specification for Welded Steel 
Tanks for Oil Storage, and Appendix B of API Standard 620, Recommended 
Rules for the Design and Construction of Large, Welded, Low-Pressure Storage 
Tanks, provide information on tank foundations. 

24607 Where a tank is located in an area that  may be subjected 
to flooding, the applicable precautions out l ined in Appendix  B 
shall be observed. 

2470. In  areas subject to earthquakes, the tank supports and  
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connections shall be designed to resist damage as a result of such . 
shocks. 

25. Sources of Ignition. 

2510. In locations where flammable vapors may be present, pre- 
cautions shall be taken to prevent ignition by eliminating or con- 
trolling sources of ignition. Sources of ignition may include open 
flames, lightning, smoking, cutting and welding, h o t  surfaces, 
frictional heat, sparks (static, electrical and mechanical), spon- 
taneous ignition, chemical and physical-chemical reactions and 
radiant heat. 

NOTE: NFPA No. 7.7, Static Electricity, and NFPA No. 78, Lightning Pro- 
tection Code, provide information on such protection. 

26. Test ing.  

2610. All tanks, whether shop-built or field-erected, shall be 
strength tested before they are placed in service in accordance with 
the applicable paragraphs of the Code under which they were 
built. The ASME Code stamp, API monogram, or the label of 
the Underwriters'  Laboratories, Inc. on a tank shall be evidence 
of compliance with this strength test. Tanks not marked in accord- 
ance with the above Codes shall be strength tested before they are 
placed in service in accordance with good engineering principles 
and reference shall be made to the sections on testing in the Codes 
listed in 2031, 2042 or 2052. 

2620. When the vertical length of the fill and vent pipes is such 
that when filled with liquid the static head imposed upon the 
bottom of the tank exceeds l0 pounds per square inch, the tank 
and related piping shall be tested hydrostatically to a pressure 
equal to the static head thus imposed, in special cases where the 
height of the vent above the top of the tank is excessive, the hydro- 
static test pressure shall be specified by the authority having juris- 
diction. 

2630. In addition to the strength test called for in 2610 and 2620, 
all tanks and connections shall be tested for tightness. Except for 
underground tanks, this tightness test shall be made at operating 
pressure with air, inert gas or water prior to placing the tank in 
service." In the case of field-erected tanks the strength test may be 
considered to be the test for tank tightness. Underground tanks 
and piping, before being covered, enclosed, or placed in use, shall 
be tested for tightness hydrostatically, or with air pressure at not 
less than three pounds per square inch and not more than five 
pounds per square inch. (See 3610 for testing pressure piping.) 
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2640. All leaks or deformations shall be corrected in an acceptable 
manner before the tank is placed in service. Mechanical caulking 
is not permitted for correcting leaks in welded tanks except pin 
hole leaks in the roof. 

2650. Tanks to be operated at pressures below their design pres- 
sure may be tested by the applicable provisions of 2610 or 2620 
based upon the pressure developed under full emergency venting 
of the tank. 
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CHAPTER III. PIPING, VALVES AND FITTINGS. 

30. General. 

3010. The design (including selection of materials), fabrication, 
assembly, test and inspection of piping systems containing flam- 
mable or combustible liquids shall be suitable for the expected 
working pressures and structural stresses. Conformity with the 
applicable provisions or ASA B31 American Standard Code for 
Pressure Piping, and the provisions of this chapter, shall be con- 
sidered prima facie evidence of compliance with the foregoing 
provisions. 

3020. This chapter does not apply to any of the following: 
(a) Tubing or casing on any oil or gas wells and any piping 

connected directly thereto. 
(b) Floating craft or aircraft. 
(c) Piping within the scope of any applicable boiler and 

pressure vessel Code. 

3030. Piping systems consist of pipe, tubing, flanges, bolting, 
gaskets, valves, fittings, the pressure containing parts of other 
components such as expansion joints and strainers, and dev ices  
which serve such purposes as mixing, separating, snubbing, dis- 
tributing, metering, or controlling flow. 

31. Materials. 

3110. Piping materials shall be steel except as provided in 3120, 
3130, 3140 and 3150. 

3120. Piping may be built of materials other than steel if used 
underground or if required by the properties of the flammable or 
combustible liquid handled. 

NOTE: In  ease of doubt,  the supplier, producer of the flammable or com- 
bustible liquid, or other competent  authority should be consulted as to the 
suitability of the material of construction to be used. 

3130. Piping built Of materials other than steel shall be designed 
to specifications embodying principles recognized as good engineer- 
ing design for the material used and shall be approved by the au- 
thority having jurisdiction. 

3140. Piping may have combustible or noncombustible linings. 
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3150. When low melting point materials such as a luminum and 
brass or materials that soften on fire exposure such as plastics, or 
nonductile materials such as cast iron, are necessary, special con- 
sideration shall be given to their behavior on fire exposure. If  such 
materials are used in aboveground piping systems or inside build- 
ings, they shall be suitably protected against fire exposure or so 
located that any spill resulting from the failure of these materials 
could not unduly expose persons, important buildings or structures 
Or can be readily controlled by remote valves. 

# 

32. Pipe Joints. 

3210. Joints shall be made liquidtight. Welded or screwed joints 
or approved connectors shall be used. Threaded joints and con- 
nections shall be made up tight with a suitable lubricant or piping 
compound. 

3220. Pipe joints dependent upon the friction characteristics 
of combustible materials for mechanical continuity of piping shall 
not be used inside buildings. They may be used outside of build- 
ings above or below ground. If  used aboveground, the piping shall 
either be secured to prevent disengagement at the fitting or the 
piping system shall be so designed that any spill resulting from such 
disengagement could not unduly expose persons, important build- 
ings or structures, and could be readily controlled by remote valves. 

33. Supports. 

3310. Piping systems shall be substantially supported and pro- 
tected against physical damage and excessive stresses arising from 
settlement, vibration, expansion or contraction. 

34. Protection Against Corrosion. 

3410. All piping for flammable or combustible liquids, both above- 
ground and underground, where subject to external corrosion, 
shall be painted or otherwise protected. 

35. Valves. 

3510. Piping systems shall contain a sufficient number  of valves 
to operate the system properly and to protect the plant. Piping 
systems in connection with pumps shall contain a sufficient number  
of valves to control properly tla'e flow of liquid in normal operation 
and in the event of physical damage. Each connection to pipe 
lines, by which equipment such as t ank  cars or tank vehicles dis- 
charge liquids by means of pamps into storage tanks, shall be pro- 
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vided with a check valve for automatic protection against back- 
flow if the piping arrangement is such that back-flow from the 
system is possible. 

NOTE: See also 2192. 

36. Test ing.  

3610. All piping before being covered, enclosed or placed in use 
shall be tested hydrostatically or with air pressure at not less than 
1½ times the maximum anticipated pressure of the system, but 
not less than five pounds per square inch gage at the highest point 
of the system. This test shall be maintained for at least 30 minutes 
or for sufficient time to complete visual inspection of all joints and.  
connections. 
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C H A P T E R  IV.  C O N T A I N E R  S T O R A G E  

40. S c o p e .  

4010. This chapter  shall apply only to the storage of f lammable or 
combustible liquids in drums or other containers not exceeding 60 
gallons individual capacity. 

4020.  This chapter  shall not apply to the following: 

(a) Storage of containers in bulk plants, service stations, re- 
fineries, chemical plants and distilleries; 

(b) F lammable  liquids in the fuel tanks of a motor  vehicle, 
aircraft, boat  or portable or stat ionary engine; 

(c) F lammable  or combustible paints, oils, varnishes and 
similar mixtures used f o r  painting or maintenance when not kept 
for a period in excess of 30 days. 

(d) Beverages when packaged in individual containers not  
exceeding one gallon in size. 

41.  D e s i g n ,  C o n s t r u c t i o n ,  a n d  C a p a c i t y  o f  C o n t a i n e r s .  

4 1 1 0 .  Only  approved containers shall be used. Metal  containers 
meeting the requirements of and containing products authorized by 
Chapter  I, Title 49, of the Code of Federal Regulations ( ICC 
Regulations) shall be deemed to be acceptable. 

4120. Flammable  and combustible liquids packaged for sale or 
use shall conform to Table  IV-1. 

Table  I V - - 1 .  

M A X I M U M  A L L O W A B L E  S I Z E  O F  C O N T A I N E R S  

COMBUSTI- 
CONTAINER FLAMMABLE LIQUIDS BLE LIQUIDS 

TYPE Class IA Class IB Class IC Class II Class Ill 

Gl'ass 1 pt. 1 qt. 1 gal. 1 gal. 1 gal. 

Approved 
Metal (Other Than 
ICC Drums) 1 gal. 5 gal. 5 gal, 5 gal. 5 gal. 

Safety Cans 2 gal. 5 gal. 5 gal. 5 gal. 5 gal. 

Metal Drums 
(ICC Spec.) 60 gal. 60 gal. 60 gal. 60 gal. 60 gal. 

Continued on page 80-39 
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Container Exemptions : 

(a) Medicines, beverages, foodstuffs, cosmetics, and other common con- 
sumer items, when packaged according to commonly accepted prac- 
tices, shall bc exempt from the requirements of 4110 and 4120. 

(b) Upon presentation of satisfactory proof that storage of flammable or 
combustible liquids in metal containers would affect their chemical 
purity or result in excessive corrosion of the container, the authority 
having jurisdiction may approve other containers. 

42. Design, Construction, and Capacity of Storage Cabinets. 

4210. Not more than 60 gallons of flammable or 120 gallons of 
combustible liquids may be stored in a storage cabinet. When ap- 
proved by the authority having jurisdiction, three such cabinets 
may be located in a single fire area. 

4220. Storage cabinets shall be designed and constructed to limit 
the internal temperature tono t  more than 325 ° F when subjected to 
a ten-minute fire test using the standard time temperature curve as 
set forth in Standard Methods of Fire Tests of Building Construc- 
tion and Materials, No. 251. All joints and seams shall remain 
tight and the door shall remain securely closed during the fire test. 
Cabinets shall be labeled in conspicuous lettering, "FLAMMABLE 
- - K E E P  FIRE AWAY". 

4221. Metal cabinets constructed in the following manner shall 
be deemed to be in compliance with 4220. The bottom, top, door 
and sides of cabinet shall be at least No. 18 gage sheet iron and 
double wailed with 1½-inch air space. Joints shall be riveted, 
welded or made tight by some equally effective means. The door 
shall be provided with a three-point lock, and the door sill shall be 
raised at least two'inches above the bottom of the cabinet. 

4222. Wooden cabinets constructed in the following manner 
shall be deemed in compliance with 4220. The bottom, sides and 
top shall be constructed of an approved grade of plywood at least 
1 inch in thickness, which shall not break down or delaminate under 
fire conditions. All joints shall be rabbetted and shall be fastened 
in two directions with flathead wood screws. When more than one 
door is used, there shall be a rabbetted overlap of not less than 
1 inch. Hinges shall be mounted in such a manner as to not lose 
their holding capacity due to loosening or burning out of the screws 
when subjected to the fire test. 

43. Design and Construction of Inside Storage Rooms. 

43 20. Inside Storage Rooms shall be constructed to meet. the re- 
quired fire-resistive rating for their use.- Such construction shall 
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comply with the test specifications set forth in S tandard  Methods  of 
Fire Tests of Building Construction and Materials, No. 251. Where  
an automat ic  sprinkler system" is provided, the system shall be de- 
signed and installed in an approved manner.  Openings  to other 
rooms or buildings shall be provided with noncombust ible  liquid- 
tight raised sills or ramps at least four inches in height, or the floor 
in the storage area shall be at least four inches below the surround- 
ing floor. Openings shall be provided with approved self-closing 
fire doors. The  room shall be l iquidtight where the walls join the 
floor. ,A permissible al ternate to the sill or r amp  is an open-grated 
trench inside of the room which drains to a safe location. Where  
other portions of the building or other properties are exposed, win- 
dows shall 'be protected as set forth in the Standard  for the Installa- 
tion-of Fire Doors and Windows, No. 80, for Class E or F openings. 
Wood  at least one inch nominal  thickness may be used for shelving, 
racks, dunnage,  scuffboards, floor overlay and similar installations. 

4311. Storage in Inside Storage Rooms shall comply with the 
following: 

A L L O W A B L E  
FIRE PROTECTION* FIRE MAXIMUM LOADING 

PROVIDED RESISTANCE SIZE Gals./sq. f t . / f loor  area 

yes 2 ~our 500 sq. ft. 10 
no 2 hour 500 sq. ft. 4 
yes 1 hour 150 sq. ~. 5 
no 1 hour 150 sq. ft. 2 

*Fire protection system shall be sprinkler, water spray, caxbon dioxide or other 
system approved by the authority having jurisdiction. 

4312. Electrical wiring and equipment  located in Inside 
Storage Rooms used for Class I liquids shall be approved for Class I, 
Division 2 Hazardous  Locations;  for Class I I  and Class I I I  liquids, 
shall be approved for general use. 

NOTE: National Electrical C~ode, No. 70, provides information on the de- 
sign and installation of electrical equipment. ., 

4313. Every Inside Storage R o o m  shall be provided with 
either a gravity or a mechanical  exhaust ventilation system. Such 
system shall be designed to provide for a complete change of air 
within the room at least six times per hour. If  mechanical  exhaust 
system is used, it.shall be controlled by a switch located outside of 
the door. The  ventilating equipment  and any lighting fixtures 
shall be operated by the same switch. A pilot light shall be installed 
adjacent  t o  the switch if Class ! f lammable liquids are dispensed 
within the room. Where gravity ventilation is provided, the fresh 
air intake, as well as the exhaust outlet from the room, shall be on 
the exterior of the building in which the room is located. 
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4320. Storage in Inside Storage Rooms. 

4321. In every Inside Storage Room there shall be maintained 
one clear aisle at least three feet wide. Containers over 30 gallons 
capacity shall not be stacked one upon the other. Dispensing shall 
be by approved pump or self-closing faucet only. 

44. Storage Inside Buildings. 

4410. Flammable  or combustible liquids, including stock for sale, 
shall not be stored so as to limit use of exits, stairways or areas 
normally used for the safe egress of people. 

4420. The storage of flammable or combustible liquids in con- 
tainers shall comply with 4430 through 4480, except that the 
authority having jurisdiction may impose a quantity limitation or 
require greater protection where unusual hazard to life or property 
is involved. Increase of these amounts may be authorized where 
the type of construction, fire protection provided, or other factors 
substantially reduce the hazard. 

4430. Dwellings and Apartment Houses Containing Not More 
Than Three Dwelling Units and Accompanying Attached and 
Detached Garages: Storage in excess of 25 gallons shall be pro- 
hibited. 

4440. Assembly Occupancies, Apartment Houses Containing 
More Than Three Dwelling Units, andHotels: Storage in excess 
of 10 gallons shall be in containers stored in a storage cabinet or in 
safety cans or in an Inside Storage Room not having an opening 
communicating with that portion of the building used by the public. 

4450. Office Occupancies: Storage shall be prohibited except 
that which is required for maintenance and operation of building 
and operation of equipment. Such storage shall be kept in closed 
metal containers stored in a storage cabinet or in safety cans or in 
an Inside Storage Room not having a door that opens into that 
portion of the building used by. the public. 

4460. Educational and Institutional Occupancies: Storage shall 
be limited to that required for maintenance, demonstration, treat- 
ment, and laboratory work. All liquids in laboratories and at other 
points of use shall meet the following storage provisions: 

(a) No container shall exceed a capacity of one gallon. 
(b) Not more than 10 gallons of flammable or combustible 

liquids shall be stored outside of a storage cabinet or storage room, 
except in safety cans. 

(c) Not more than 25 gallons of flammable or combustible 
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liquids shall be stored in safety cans outside of a storage room or 
storage cabinet. 

(d) Quantities of flammable and combustible liquids in excess 
of those set forth in this section shall be stored in an Inside Storage 
Room or storage cabinet. 

4470. Mercantile Occupancies and Other Retail Stores: 

(a) In rooms or areas accessible to the public, storage shall be 
limited,to quantities needed for display and normal merchandising 
purposes but shall not exceed two gallons per square foot of gross 
floor area. In large area retail department stores of complex mer- 
chandising arrangement, the gross floor area used for computing 
the maximum quantity permitted shall be considered as that por- 
tion of the store actually being used for merchandising flamrffable 
and combustible liquids. 

(b) Where the aggregate quantity of additional stock exceeds 
60 gallons of Class IA, 120 gallons of Class IB, 180 gallons of Class 
IC, 240 gallons-of Class II,  or 500 gallons of combustible liquids 
or any combination of flammable liquids exceeding 240 gallons 
shall be stored in a room or portion of the building that complies 
with the construction provisions ior an Inside Storage R o o m  as 
provided in 43. For water miscible liquids, these quantities may 
be doubled. 

(c) Containers in display area shall not be stacked more than 
three feet or two containers high, whichever is the greater, unless 
on fixed shelving or otherwise satisfactorily secured. 

(d) Shelving shall be of stable construction, of sufficient depth 
and arrangement such that containers displayed thereon shall not 
be easily displaced. 

(e) Leaking containers shall be removed to a storage room or 
taken to a safe location outside the building and the contents trans- 
ferred to an undamaged container. 

4480. General Purpose Public Warehouses: Storage shall be in 
accordance with Table IV-2 and in buildings or in portions of such 
buildings cut off by standard fire walls. Material creating no fire 
exposure hazard to the flammable or combustible liquids may be 
stored in the same area. 

4490. Flammable and Combustible Liquid Warehouses or 
Storage Buildings: 

(a) If storage building is located 50 feet or less from a building 
or line of adjoining property that may be built upon, the exposing 
wall shall be a blank wall having a fire-resistance rating of at least 

Cont inued  on paoe 8 0 - ~  
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T a b l e  I V - - 2 .  

INDOOR CONTAINER STORAGE 

PROTECTED STORAGE" UNPROTECTED STORAGE 
CLASS STORAGE MAXIMUM PER PILE MAXIMUM PER PILE 
LIQUID LEVEL Gala. Height Gala. Height 

(See Note 3) (See Note 3) 

IA Ground 2,750 3 ft. 660 3 ft. 
& Upper (S0) - (1) (12) (1) 
Floors 

B'asement NOT PERMITTED NOT PERMITTED 

IB Ground 5,500 6 ft. 1,375 3 ft. 
&Upper (100) (2) (25) (1) 
Floors 

Basement NOT PERMITTED NOT PERMITTED 

IC Ground 16,500 6 ft. 4,1~25 3 ft. 
&Upper (3oo) (2) (TS) (1) 
Floors 

Basement NOT P E R M I T T E D  NOT P E R M I T T E D  

II  Ground 16,500 9 ft. 4,125 9 ft. 
& Upper (300) (3) (75) (3) 
Floors 

Basement 5,500 9 ft. NOT PERMITTED.  
(100) (3) 

Combus- Ground 55,000 15 ft. 13,750 12 ft. 
ti,ble &Upper  (1,000) (5) (250) (4) 

Floors 

Basement 8,250 9 ft. NOT P E R M I T T E D  
(450) (3) 

*A sprinkler or equ'ix~alent fire protection system installed in accordance with the 
applicable NFPA Standard and approved by the authority having jurisdiction. 
(Numbers in parentheses indicate corresponding number of 55-g~Jlon drums.) 

Note  1 : When  two or more classes of materials arc stored in a single pile, the 
max inmm gallonage permit ted in that  pile shall be the smallest of  the 
two or more separate max imum gallonagcs. 

NOTE 2: Aisles shall be provided so that  no container is more  than 12 feet from 
an aisle. Main  aisles shall be at least eight fcct wide and side aisles at 
least four feet wide. 

NOTE 3: Each pile shall be separa ted ' f rom each other  pile by at least four' feet. 
When  stored on suitably protected racks or when the storage is suit- 
ably protected,  containers may be piled up to the height limits in 
4490 (d) where approved by the authority having jurisdiction. 



30-44 FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE 

two hours. In particular installations, the distance requirements 
between the storage building and other buildings may be altered 
at the discretion of the authority having jurisdiction after considera- 
tion of the height, size and character of construction and occupancy 
of the exposed buildings. 

NOTE: At the discretion of the authority having jurisdiction, approved 
fire doors may  be installed in a standard manner  on the otherwise blank walls. 

(b) The total quantity of liquids within a building shall not 
be restricted but the arrangement of storage shall comply with 
Table I~V-2. 

(c) Containers in piles shall be separated by pallets or dunnage 
where necessary to provide stability and to prevent excessive stress 
on container walls. 

(d) No pile shall be closer than three feet to the nearest beam, 
chord, girder or other obstructions, and shall be three feet below 
sprinkler deflectors or discharge orifices of water spray, or other 
overhead fire protection systems. 

(e) Aisles at least three feet wide shall be provided where 
necessary for reasons of access to doors, windows or standpipe con- 
nections. 

45. Storage in Containers  Outside Buildings.  

4510. Storage outside buildings shall be in accordance 
Table  IV-3 and 4520 and 4540. 

Table I V - - 3 .  

O U T D O O R  C O N T A I N E R  S T O R A G E  

with 

1 2 3 4 5 
DISTANCE TO 

PROPERTY DISTANCE TO 
MAXIMUM DISTANCE LINE THAT STREET, 
PER PILE BETWEEN CAN BE ALLEY, 
GALLONS PILES BUILT UPON PUBLIC WAY 

CLASS (See Note 1) (See Note 2) (See Notes 3 & 4) (See Note 4) 

IA 1,100 5 ft. 20 ft. 10 ft. 
IB 2,200 5 ft. 20 ft. 10 ft, 
1C 4,400 5 ft. 20 ft. I0 ft. 
I I  8,800 5 ft. 10 ft. 5 [t. 

Combustible 22,000 5 ft. 10 ft. 5 re. 

NOTE 1 : When two or more classes of materials are stored in a single pile, the 
max imum gallonage in that pile shall be the smallest of the two or 
more separate gallonages. 

NOTE 2: Within 200 feet of each container, there shall be a 12-foot wide access 
way to permit  approach of fire control apparatus.  

Continued on paoe 80--~6 
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NOTE 3: T h e  distances listed apply  to propert ies tha t  have  protect ion for ex- 
posures as defined. If there  are exposures,  and  such protect ion for 
exposures does not  exist, the  distances in c o l u m n  four shall be doubled.  

NOTE 4: W h e n  total quan t i t y  stored does not  exceed 500-/o of m a x i m u m  per  
pile, the  distances in co lumns  four and  five m a y  be reduced  50%,  bu t  
not  less t h a n  three  feet. 

4520. A maximum of 1,100 gallons of flammable or combustible 
liquids may be located adjacent to buildings located on the same 
premises and under the same management provided the provisions 
of 4521 and 4522 are complied with. 

4521. The building shall be a one-story building devoted 
principally to the handling and storing of flammable or combustible 
liquids or the building shall have two hour-fire-resistive exterior 
walls having no opening within 10 feet of such storage. 

4522. Where quantity stored exceeds 1,100 gallons, or pro- 
visions of 4521 cannot be met, a minimum distance of 10 feet be- 
tween buildings and nearest container of flammable or combustible 
liquid shall be maintained. 

4530. The storage area shall be graded in a manner to divert 
possible spills away from buildings or other exposures or shall be 
surrounded by a curb at least six inches high. When curbs are 
used, provisions shall be made for draining of accumulations of 
ground or rain water or spills of flammable or combustible liquids. 
Drains shall terminate at a safe location and shall be accessible to 
operation under fire conditions. 

4540. Storage area shall be protected against tampering or tres- 
passers where necessary and shall be kept free of weeds, debris and 
other combustible material not necessary to the storage. 

46. Fire Control.  

4610. Suitable fire control devices, such as small hose or portable 
fire extinguishers, shall be available at locations where flammable 
or combustible liquids are stored. 

4611. At least one portable fire extinguisher having a rating 
of not less than 12-B units shall be located outside of, but not more 
than 10 feet from, the door opening into any room used for storage. 

4612. At least one portable fire extinguisher having a rating 
of not less than 12-B units shall be located not less than 10 feet, nor 
more than 25 feet, from any flammable liquid storage area located 
outside of a storage room but inside a building. 
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4620.  When  sprinklers are  provided ,  they shall be instal led in an  
approved  manner .  

NOTE: The Standard for the Installation of Sprinkler Systems, No. 13, 
provides information on the installation of sprinkler systems. 

4630. Open  flames and smoking shall  not  be permi t ted  in f lam- 
mable  or combust ib le  l iquid storage areas. 

4640.  Mate r ia l s  which will reac t  with water  shall not  be stored in 
the same room with f l ammable  or combust ib le  liquids. 
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C H A P T E R  V. I N D U S T R I A L  PLANTS 

50. Scope. 

5010. This chapter shall apply to those industrial plants where 
(1) the use of flammable or combustible liquids is incidental to the 
principal business, see 51; or (2) where flammable or combustible 
liquids are handled or used only in unit physical operations such as 
mixing, drying, evaporating, filtering, distillation, and similar op- 
erations which do not involve chemical reaction, see 52. This 
chapter shah not app!y to chemical plants, refineries or distilleries, 
as defined, which are covered in Chapter  IX, Refineries, Chemical 
Plants and Distilleries. 

5020. Where portions of such plants involve chemical reactions 
such as oxidation, reduction, halogenation, hydrogenation, alkyla- 
tion, polymerization, and other chemical processes, those portions 
of the plant shall be in accordance with Chapter  V I I I ,  Processing 
Plants. 

51. Inc iden ta l  Storage or Use of F l ammab le  and Combust ible  
Liquids.  

5110. Article 51 shall be applicable to those portions of an indus- 
trial plant where the use and handling of flammable or combustible 
liquids is only incidental to the principal business, such as auto- 
mobile assembly, construction of electronic equipment, furniture 
manufacturing or other similar activities. 

5120. Flammable  or combustible liquids shall be stored in tanks 
or closed containers. 

5121. Where large quantities of flammable or combustible 
liquids are necessary, storage may be in tanks which shall comply 
with the applicable requirements of Chapter  II ,  Tank Storage. 

5122. Except as provided in 5121 and 5123, all storage shall 
comply with 42 or 43 of Chapter IV, Container Storage. 

5123. Not more than 25 gallons of Class I liquids or 100 gal- 
lons of Class I I  or Class I I I  liquids may be stored outside of an in- 
side storage room or storage cabinet in a building or in any one 
fire area of a building. Individual containers shall comply with 41. 

5130. Areas in which flammable or combustible liquids are trans- 
ferred from one tank or container to another container shall be 
separated from other operations in the building by adequate dis- 
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tance or by construction having adequate fire resistance. Drainage 
or other means shall be provided to control spills. Adequate natural 
or mechanical ventilation shall be provided. 

NOTE: Standard on Blower and Exhaust Systems for Dust, Stock and 
Vapor Removal, No. 91, provides information on the design and installation of  
mechanical ventilation. 

5140. Hand l ing  Liquids at Point  of Final Use. 

514,1. Elammable liquids shall be kept in covered containers 
when not actually in use. 

5142. Where flammable or combustible liquids are used or 
handled, except in closed containers, means shall be provided to 
dispose promptly and safely of leakage or spills. 

5143. Class 1 liquids may be used only where there are no open 
flames or other sources of ignition within the possible path of vapor 
travel. 

5144. Flammable or combustible liquids shall be drawn from, 
or transferred into vessels or containers within a building only 
through a closed piping system, from safety cans, by means of a 
device drawing through the top of a container, or from a container 
by gravity through an approved self-closing valve. Transferring by 
means of air pressure on the container shall be prohibited. 

52. Unit Physical Operations. 

5210. Article 52 shall be applicable in those portions of industrial 
plants where flammable or combustible liquids are handled or used 
in unit physical operations such as mixing, drying, evaporating, 
filtering, distillation, and similar operations which do not involve 
chemical change. Examples are plants compounding cosmetics, 
pharmaceuticals, solvents, cleaning fluids, insecticides and similar 
types of activities. 

5220. Industrial plants shall be located so that each building or 
unit of equipment is accessible from at least one side for fire fighting 
and fire control purposes. Buildings shall be located with respect to 
lines of adjoining property which may be built upon as set forth in 
8110 and 8111, except that the blank wall referred to in 8111 shall 
have a fire resistance rating of at least two hours. 

5230. Areas where unstable liquids are handled or small scale unit 
chemical processes are carried on shall be separated from the re- 
mainder of the plant by a fire wall of two-hour minimum fire re- 
sistance rating. 



INDUSTRIAL PLANTS 30-49 

5240. Drainage. 

5241. Emergency drainage systems shall be provided to direct 
flammable or combustible liquid leakage and fire protection water 
to a safe location. This may require curbs, scuppers, or special 
drainage systems to control the spread of fire, see 2172. 

NOTE: Appendix A of Water Spray Systems for Fire Protection, No. 15, 
provides information on such protection. 

5242. Emergency drainage systems, if connected to public 
sewers or discharged into public waterways, shall be equipped 
with traps or separators. 

5243. The industrial plant shall be designed and operated to 
prevent the normal discharge of flammable or combustible liquids 
into public waterways, public sewers, or adjoining property. 

5250. Ventilation. 

5251. Enclosed industrial buildings shall be ventilated at a 
rate of not less than one cubic foot per minute per square foot of 
solid floor area. This shall be accomplished by natural or me- 
chanical ventilation with discharge or exhaust to a safe location 
outside of the building. Provision shall be made for introduction 
of make-up air in such a manner as not to short circuit the ventila- 
tion. Ventilation shall be arranged to include all floor areas or pits 
where flammable vapors may collect. 

NOTE: Local or spot general ventilation may be needed for the control of 
special fire or health hazards. Such ventilation, if provided, may be utilized 
for up to 75% of the required ventilation. Standard on Blower and Exhaust 
Systems for Dust, Stock and Vapor Removal, No. 91, and Air Conditioning and 
Ventilating Systems of Other Than Residence Type, No. 90A, provide in- 
formation on this subject. 

5252. Equipment used in a building and the ventilation of the 
building shall be designed so as to limit flammable vapor-air mix- 
tures under normal operating conditions to pits, the interior of 
equipment, and to not more than five feet from equipment which 
exposes Class I liquids to the air. Examples of such equipment are 
dispensing stations, open centrifuges, plate and frame filters, open 
vacuum filters, and surfaces of open equipment. 

5260. The storage, transfer and handling of liquids shall comply 
with 83 of Chapter VI I I ,  Processing Plants. 

53. Tank Vehicle and Tank Car Loading and Unloading. 

5310. Tank vehicle and tank car loading or unloading facilities 
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shall be separated from aboveground tanks, warehouses, other 
plant buildings or nearest line of adjoining property which may be 
built upon by a distance of 25 feet for Class I liquids and 15 feet 
for Class I I  and Class I I I  liquids measured from the nearest posi- 
tion of any fill stem. Buildings for pumps or shelters for personnel 
may be a part of the facility. Operations of the facility shall comply 
with the appropriate portions of 62 of Chapter  VI,  Bulk Plants. 

54.  F ire  Control .  

541ff. Portable fire extinguishment and control equipment shall 
be provided in such quantities and types as are needed for the 
special hazards of operation and storage. 

NOTE: Portable Fire Extinguishers, No. 10, provides information as to the 
suitability of various types of extinguishers and their number and location. 

5420. Water  shall be available in volume and at adequate pres- 
sure to supply water hose streams, foam-producing equipment,  auto- 
matic sprinklers or water spray systems as the need is indicated by 
the special hazards of operation and storage. 

5430. Special extinguishing equipment such as that utilizing foam, 
inert gas, or dry chemical shall be provided as the need is indicated 
by the special hazards of operation and storage. 

5440. Where the need is indicated by special hazards of operation, 
flammable or combustible liquid processing equipment,  major 
piping, and supporting steel shall be protected by approved water 
spray systems, deluge systems, approved fire resistant coatings, in- 
sulation or any combination of these. 

NOTE: Sprinkler Systems, No. 13, and Water Spray Systems for Fire Pro- 
tection, No. 15, provide information on this subject. 

5450. An approved fire alarm system is recommended for prompt  
notification of fire. Where service is available, it is recommended 
that a public fire alarm box be located nearby. I t  may be advisable 
to connect the plant system with the public system. 

NOTE: Proprietary Signaling Systems, No. 72D, provides information on 
this subject. 

5460. All plant fire protection facilities shall be adequately main- 
tained and periodically inspected and tested to make sure they are 
always in satisfactory operating condition, and they will serve 
their purpose in time of emergency. 

55. Sources of Igni t ion.  

5510. Adequate precautions shall be taken to prevent the ignition 
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of flammable vapors. Sources of ignition include but are not limited 
to open flames; lightning; smoking; cutting and welding;.hot 
surfaces; frictional heat; static, electrical and mechanical sparks; 
spontaneous ignition, including heat-producing chemical reactions; 
and radiant heat. 

5520. Class I liquids shall not be dispensed into containers unless 
the nozzle and container are electrically interconnected. Where 
the metallic floorplate on which the container stands while filling is 
electrically connected to the fill stem or where the fill stem is bonded 
to the container during filling operations by means of a bond wire, 
the provisions of this section shall be deemed to have been complied 
with. 

NOTE: Static Electricity, No. 77, provides informat ion on static protect ion;  
Ligh tn ing  Protect ion Code  No. 78, provides informat ion  on l ightning protection.  

56. Electrical. 

5610. Equipment. 

5611. All electrical wiring and equipment shall be installed in 
accordance with nationally recognized good practice. 

NOTE: National Electrical Code, No. 70, provides information on such 
installations. 

5612. Locations where flammable vapor-air mixtures may 
exist under normal operations shall be classified Class I, Division 1. 
For those pieces of equipment installed in accordance with 5252, 
the Division 1 area shall extend five feet in all directions from all 
points of vapor liberation. All areas within pits shall be classified 
Division 1 if any part of the pit is within a Division 1 or 2 classified 
area, unless the pit is provided with mechanical ventilation. 

5613. Locations where flammable vapor-air mixtures may 
exist under abnormal conditions and for a distance beyond Divi- 
sion 1 locations shall be classified Division 2. These locations in- 
clude an area within 20 feet horizontally, three feet vertically be- 
yond a Division 1 area, and up to three feet above floor or grade 
level within 25 feet, if indoors, or 10 feet if outdoors, from any pump, 
bleeder, withdrawal fitting, meter,, or similar device handling 
Class I liquids. Pits provided with adequate mechanical ventila- 
tion within a Division 1 or 2 area shall be classified Division 2. If 
Class II  or Class I I I  liquids only are handled, then ordinary elec- 
trical equipment is satisfactory though care shall be used in locat- 
ing electrical apparatus to prevent hot metal from falling into open 
equipment. 

NOTE: T h e  release of heated  f l ammable  or combus t ib le  l iquids or u n h e a t e d  
Class I f l ammable  liquids may  genera te  vapors  to the  extent  that the  entire 
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building, and possibly a zone surrounding it, should be considered a Class I, 
Division 2 location. 

5614. Where the provisions of 5611, 5612, and 5613 require 
the installation of equipment suitable for Class I, Division 1 or 
Division 2 locations, ordinary electrical equipment including 
switchgear may be used if installed in a room or enclosure which is 
maintained under positive pressure with respect to the hazardous 
area. Ventilation make-up air shall be uncontaminated by flam- 
mable vapors. 

57. Repairs to Equipment. 

5710. Hot work, such as welding or cutting operations, use of 
spark-producing power tools, and chipping operations shall be per- 
mitted only under supervision of an individual in responsible charge. 
The individual in responsible charge shall make an inspection of 
the area to be sure that it is safe for the work to be done and that 
safe procedures will be followed for the work specified. 

NOTE: Cleaning or Safeguarding Small Tanks and Containers, No. 327, 
and Solvent Extraction Plants, No. 36, provide information on such operations. 

58. Housekeeping.  

5810. Maintenance and operating practices st~all be in accordance 
with established procedures which will tend to control leakage and 
prevent the accidental escape of flammable or combustible liquids. 
Spills shall be cleaned up promptly. 

5820. Adequate aisles shall be maintained for unobstructed move- 
ment of personnel and so that fire protection equipment can be 
brought to bear on any part of flammable or combustible liquid 
storage, use, or any unit physical operation. 

5830. Combustible waste material and residues in a building or 
unit operating area shall be kept to a minimum, stored in covered 
metal receptacles and disposed of daily. 

5840. Ground area around buildings and unit operating areas 
shall be kept free of weeds, trash or other unnecessary combustible 
materials. 
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CHAPTER VI. BULK PLANTS. 

60. Storage. 

6010. Class I liquids shall be stored in closed containers, or in 
storage tanks aboveground outside of buildings, or underground 
in accordance with Chapter II.  

6020. Class I~[ and Class l l I  liquids shall be stored in containers, 
or in tanks within buildings or aboveground outside of buildings, 
or underground in accordance with Chapter II.  

6030. Containers of flammable or combustible liquids when 
piled one upon the other shall be separated by dunnage sufficient 
to provide stability and to prevent excessive stress on container 
walls. The height of pile shall be consistent with stability and 
strength of containers. 

61. Buildings. 

6110. Exits: Rooms in which flammable or combustible liquids 
are stored or handled by pumps, shall have exit facilities arranged 
to prevent occupants being trapped in the event of fire. 

NOTE: NFPA No. 101, Life Safety Code provides information on the num- 
ber and location of exits. 

6120. Heat ing:  Rooms in which Class I liquids are stored or 
handled s~all be heated only by means not constituting a source 
of ignition, such as steam or hot water. Rooms containing heating 
appliances involving sources.of ignition shall be located and ar- 
ranged to prevent entry of flammable vapors. 

6130. Ventilation. 

6131. Ventilation shall be provided for all rooms, buildings, 
or enclosures in which Class I liquids are pumped or dispensed. 
Design of ventilation systems shall take into account the relatively 
high specific gravity of the vapors. Ventilation may be provided 
by adequate openings in outside walls at floor level unobstructed 
except by louvers or coarse screens. Where natural ventilation 
is inadequate, mechanical ventilation shall be provided. 

NOTE: NFPA No. 91, Standard for the Installation of Blower and Exhaust 
Systems, provides information on the installation of mechanical exhaust systems. 

6132. Class I liquids shall not be stored or handled within 
a building having a basement or pit into which flammable vapors 
may travel, unless such area is provided with ventilation designed 
to prevent the accumulation of flammable vapors therein. 
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6133. Containers of Class I liquids shall not be drawn from 
or filled within buildings unless provision is made to prevent the 
accumulation of flammable vapors in hazardous concentrations. 
Where mechanical ventilation is required, it shall be kept in opera- 
tion while flammable liquids are being handled. 

62. Loading and Unloading Facilities. 

6210. Tank vehicle and tank car loading or unloading facilities 
shall be separated from aboveground tanks, warehouses, other plant 
buildings or nearest line of adjoining property that may be built 
upon by a distance of 25 feet for Class I liquids and 15 feet for Class 
I I  and Class l I l  liquids measured from the nearest position of any 
fill stem. Buildings for pumps or shelters for personnel may be a 
part of the facility. 

6220. Equipment such as piping, pumps, and meters used for the 
transfer of Class I liquids between storage tanks and the fill stem of 
the loading rack shall not be used for the transfer of Class I I  or 
Class I I I  liquids. 

6230. Valves used for the final control for filling tank vehicles 
shall be of the self-closing type and manually held open except 
where automatic means are provided for shutting off the flow when 
the vehicle is full or after filling of a preset amount. 

6240. STATIC PROTECTION: Bonding facilities for protection against 
static sparks during the loading of tank vehicles through open domes 
shall be provided (a) where Class I liquids are loaded, or (b) where 
Class II  or Class I I I  liquids are loaded into vehicles which may 
contain vapors from previous cargoes of Glass I liquids. 

6241. Protection as required in 6240 shall consist of a metallic 
bond wire permanently electrically connected to the fill stem or to 
some part of the rack structure in electrical contact with the fill 
stem. The free end of such wire shall be provided with a c l ampor  
equivalent device for convenient attachment to some metallic part 
in electrical contact with the cargo tank of the tank vehicle. 

6242. Such bonding connection shall be made fast to the 
vehicle or tank before dome covers are raised and shall remain in 
place until filling is completed and all dome covers have been closed 

a n d  secured. 

6243. Bonding as specified in 6240, 6241 and 6242 is not re- 
quired: (a) where vehicles are loaded exclusively with products not 
having a static accumulating tendency, such as asphalt, most crude 
oils, residual oils and water soluble liquids; (b) where no Class I 
liquids are handled at the loading facility and the tank vehicles 
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loaded are used exclusively for Class I I  and Class I I I  liquids; and 
(c) where vehicles are loaded or unloaded through closed bottom 
or top connections. 

NOTE: Since there is no release of vapor where a spark could occur, bond- 
ing is not necessary., and the hose or pipe can be conducting or nonconducting. 

6244. Filling through open domes into the tanks of tank ve- 
hicles or tank cars, that contain vapor-air mixtures within the flam- 
mable range or where the liquid being filled can form such a mix- 
ture, shall be by means of a downspout which extends near the 
bottom of the tank. This precaution is not required when loading 
liquids which are n0naccumulators of static charges. 

NOTE: Static Electricity, No. 77, provides additional information on static 
electricity protection. 

6250. Stray Currents:  Tank car loading facilities where Class I 
liquids are loaded through open domes shall be protected against 
stray currents by bonding the pipe to at least one rail and to the rack 
structure if of metal. Multiple lines entering the rack area shall be 
electrically bonded together. In addition, in areas where excessive 
stray currents are known to exist, all pipe entering the rack area 
shall be provided with insulating sections to electrically isolate the 
rack piping from the pipelines. 

6251. No bonding between the tank car and the rack or pip- 
ing is required during either loading or unloading. 

6260. Container  Fill ing Facilities: Class I liquids shall not be 
dispensed into containers unless the nozzle and container are elec- 
trically interconnected. Where the metallic floorplate on which 
the container stands while filling is electrically connected to the 
fill stem or where the fill stem is bonded to the container during 
filling operations by means of a bond wire, the provisions of this 
section.shall be deemed to have been complied with. 

63.  E lec tr ica l  E q u i p m e n t .  o 

6310. This article shall apply to areas where Class I liquids are 
stored or handled. For areas where Class I I  or'Class I I I  liquids 
only are stored or handled, the electrical equipment may be in- 
stalled in accordance with the provisions of the National Electrical 
Code, NFPA No. 70, for ordinary locations. 

6320. All electrical equipment and wiring shall be of a type speci- 
fied by and shall be installed in accordance with the National 
Electrical Code. 

6330. So far as it applies Table VI -9  shall be used to delineate 
and classify hazardous areas for the purpose of installation of elec- 
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trical equipment under normal circumstances. In Table VI -9  a 
classified area shall not extend beyond an unpierced wall, roof or 
other solid partition. 

NoT~: The designation of classes and divisions is defined in Chapter 5, . 
Article 500, of the National Electrical Code. 

6340. The area classifications listed in 6330 shall be based on the 
premise that the installation meets the applicable requirements 
of the Flammable  and Combustible Liquids Code in all respects. 
Should this not be the case, the authority having jurisdiction shall 
have ' the  authority to classify the extent of the hazardous area. 

64. Sources of Ignition. 

6410. Class I liquids shall not be handled, drawn, or dispensed 
where flammable vapors may reach a source of ignition. Smoking 
shall be prohibited except in designated localities. " N O  S M O K -  
I N G "  signs shall be conspicuously posted where hazard from flam- 
mable liquids vapors is normally present. 

65. Drainage and Waste Disposal. 

6510. Provision shall be made to prevent flammable or com- 
bustible liquids which may be spilled at loading or unloading 
points from entering public sewers and drainage systems, or natural 
waterways. Connection to such sewers, drains, or waterways by 
which flammable or combustible liquids might enter shall be pro- 
vided with separator boxes or other approved means whereby such 
entry is precluded. Crankcase drainings and flammable or com- 
bustible liquids shall not be dumped into sewers, but shall be stored 
in tanks or tight drums outside of any building until removed from 
the premises. 

66. Fire Control. 

6610. Suitable fire-control devices, such as small hose or portable 
fire extinguishers, shall be available to locations where fires are 
likely to occur. Additional fire-control equipment may be required 
where a tank of more than 50,000 gallons individual capacity con-" 
tains Class I liquids and where an unusual exposure hazard exists 
from surrounding property. Such additional fire-control equip- 
ment shall be sufficient to extinguish a fire in the largest tank. The 
design and amount  of such equipment shall be in accordance with 
approved engineering standards. 

NoxE: This code does not cover the design or operation of petroleum 
wharves, fotind in bulk terminals (shore). A guide to regulation of petroleum 
wharves is published by the NFPA under the title "Suggested Ordinance for 
Petroleum Wharves", NFPA No. 304-L, and may be consulted for applicable 
sections. 
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Table V I - 9 -  Electrical Equipment Hazardous Areas--Bulk Plants. 

NEC Class I, 
Group D Extent of 

Location Division Classified Area 

T A N K  VEHICLE - 
AND T A N K  CAR* 

Bottom Loading 
or Unloading 

Loading Through 
Open Dome 

Loading Through Closed 
Dome With Atmospheric 
Venting 

Loading Through Closed 
Dome With Vapor 
Recovery 

DRUM AND CONTAINER 
FILLING 

Outdoors, or Indoors 
With Adequate Ventilation 

Within 3 feet of point of con- 
nection, extending in all direc- 
tions. Also up to 18 inches above 
grade within a horizontal radius 
of 10 feet from point of con- 
nection. 

Within 3 feet of edge of dome, 
extending in all directions. 

Area between 3 feet and 5 feet 
from edge of dome, extending 
in all directions. 

Within 3 feet of open end of 
vent, extending in all directions. 

Area between 3 feet and 5 feet 
from open end of vent, extend- 
ing in all directions. 

Within 3 feet of edge of dome, 
extending in all diiections. 

Within 3 feet of point of con- 
nection from both fill and vapor 
line, extending in all directions. 

Within 3 feet of vent and fill 
opening, .extending in alDdirec- 
tions. 

Area between 3 feet and 5 feet 
from. vent or flU opening, ex- 
tending in all directions. Also 
up to 18 inches above floor or 
grade level within a horizontal 
radius of 10 feet from vent or 
fill opening. 

* W h e n  c l a s s i f y i n g  e x t e n t  o f  a r e a ,  c o n s i d e r a t i o n  s h a l l  be  g i v e n  
to  f a c t  t h a t  t a n k  c a r s  o r  t a n k  v e h i c l e s  m a y  b e  s p o t t e d  a t  
v a r y i n g  p o i n t s .  T h e r e f o r e , . t h e  e x t r e m i t i e s  o f  t h e  l o a d i n g  o r  
u n l o a d i n g  p o s i t i o n s  s h a l l  be  u s e d .  
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Tab le  VI -9  - -  Cont inued  

N E e  Class I, 
Group D E x t e n t  of  

Locat ion Div i s ion  Classif ied Area  

TANK - -  ABOVEGROUND* 

Shell, Ends, or Roof 
and Dike Area 

t 

Vent 

Floating Roof 

PITS 

Without  Mechanical 
Ventilation 

With  Mechanical 
Ventilation 

Containing Valves, Fit- 
tings or Piping, and Not 
Within a Division 1 or 2 
Classified Area  

PUMPS, BLEEDERS, 
WITHDRAWAL FITTINGS, 
METERS AND SIMILAR DEVICES 

Indoors 

Outdoors 

Within 10 feet from shell, ends, 
or roof of tank. Area  inside 
dikes to level of top of dike. 

Within 5 feet of open end of  
vent, extending in all directions. 

Area between 5 feet and 10 
feet from open end of vent, 
extending in all directions. 

Area above the roof and within 
the shell. 

Entire area within pit if any 
part  is within a Division 1 or 
2 classified area. 

Entire area within pit if any 
part  is within a Division 1 or 
2 classified area. 

Entire pit. 

Within 5 feet of any edge of 
such devices, extending in all 
directions. Also up to 3 feet 
above floor or grade level 
within 25 feet horizontally 
f rom any edge of such devices. 

Within  3 feet of any edge of 
such devices, extending in all 
directions. Also up to 18 inches 
above grade level within 10 
feet horizontally f rom any 
edge of such devices. 

*For T a n k s -  Underground, see Article 74 of Chapter VII. 
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Tab le  VI -9  m Cont inued  

Loca t ion  

N E C  Class I, 
Group D 
Divis ion 

E x t e n t  of 
Classified Area 

STORAGE AND REPAIR GARAGE 
FOR TANK VEHICLES 

DRAINAGE DITCHESj 
SEPARATORSp. I M POU NDI NG 
BASINS 

GARAGES FOB OTHER THAN 
TANK V ,EHICLES 

OUTDOOR DRUM STORAGE 

INDOOR WAREHOUSING 
WHERE THERE Is  No 
FLAMMABLE LIQUm 
TRANSFER 

OFFICI~ AND REST ROOMS 

Ord ina ry  

Ord ina ry  

Ord ina ry  

Ord ina ry  

All pits or spaces below floor 
level. 

Area  up to 18 inches above floor 
or grade level for entire storage 
or repair garage. 

Area  up to 18 inches above 
ditch, separator or basin. Also 
up to 18 inches above grade 
within 15 feet horizontally from 
any edge. 

I f  there is any opening to these 
rooms within the extent of an 
outdoor classified area, the 
entire room shall be classified 
the same as the area classifica- 
tion at the point of the opening. 

I f  there is any opening to these 
rooms within the extent  of an 
indoor classified area, the room 
shall be classified the same as 
if the wall, curb or partition 
did not exist. 
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CHAPTER VII. SERVICE STATIONS 

70. Storage and Handling. 

7010. General Provisions. 

7011, Liquids shall be stored in approved closed containers 
not exceeding 60 gallons capacity, in tanks located underground, in 
tanks' in special enclosures as described in 7020, or in aboveground 
tanks as provided for in 7321, 7322, and 7323. 

7012. Aboveground tanks, located in an adjoining bulk plant, 
may be connected by piping to service station underground tanks 
if, in addition to valves at aboveground tanks, a valve is also in- 
stalled within control of service station personnel. 

7013. Apparatus dispensing Class I liquids into the fuel tanks 
of motor vehicles of the public shall not be located at a bulk plant 
unless separated by a fence or similar barrier from the area in which 
bulk operations are conducted. 

7014. The provisions of 7011 shall not prohibit the temporary 
use of portable or semi-portable tanks in conjunction with the dis- 
pensing of flammable or combustible liquids into the fuel tanks of 
motor vehicles or other motorized equipment on premises not 
normally accessible to the public. Such installations shall only be 
made under permit from the enforcing authority. The  permit shall 
include a definite time limit. 

7015. Class I liquids shall not be stored or handled within a 
building having a basement or pit into which flammable vapors 
may travel, unless such area is provided with ventilation designed to 
prevent the accumulation of flammable vapors therein. 

7016. Daily inventory records shall be maintained and recon- 
ciled on all Class I liquid storage tanks for possible indication of 
leakage from tanks or piping. 

7020. Special Enclosures. 

7021. When installation of tanks in accordance with 22 is 
impractical because of property or building limitations, tanks for 
flammable or combustible liquids may be installed in buildings if 
enclosed and upon specific approval of the authority having juris- 
diction. 

7022. Enclosure shall be substantially liquid and vaportight 
without backfill. Sides, top and bottom of the enclosure shall be of 



S E R V I C E  S T A T I O N S  30-61 

reinforced concrete at least six inches thick, with openings for in- 
spection through the top only. Tank connections shall be so piped 
or closed that neither vapors nor liquid can escape into the enclosed 
space. Means shall be provided whereby portable equipment may 
be employed to discharge to the outside any liquid or vapors which 
might accumulate should leakage occur. 

7023. At automotive service stations provided in connection 
with tenant or customer parking facilities at or below grade level in 
large buildings of commercial, mercantile or residential occupancy, 
tanks containing Class I liquids, installed of necessity in accordance 
with 7022, shall not exceed 6,000 gallons individual or 18,000 
gallons aggregate capacity. 

7030. Inside Buildings. 

7031. Except where stored in tanks as provided in 7020, no 
Class I liquids shall be stored within any service station building 
except in closed containers of aggregate capacity not exceeding 120 
gallons. One contair/er not exceeding 60 gallons capacity equipped 
with an approved pump is permitted. 

7032. Class I liquids may be transferred from one container to 
another in lubrication or service rooms of a service station building 
provided the electrical installation complies with Table VII-1 
and provided that any heating equipment complies with 75. See 
also 7710 for other possible sources of ignition. 

7033. Class I I  and Class I I I  liquids may be stored and dis- 
pensed inside service station buildings from tanks of not more than 
120 gallons capacity each. 

J 
7040. Labe l ing :  No sale or purchase of any Class I, I I  or I I I  
liquids shall be made in containers unless such containers are 
clearly marked with the name of the product contained therein. 

7050. Dispensing into Portable Containers: No delivery of any 
Class I liquids shall be made into portable containers unless the 
container is constructed of metal or is approved by th~ authority 
having jurisdiction, has a tight closure with screwed or spring cover, 
and is fitted with a spout or so designed that the contents can be 
poured without spilling. 

71. Attendance or Supervision of Dispensing. 

7110. Each service station open to the public shall have an at- 
tendant  or supervisor on duty whenever the station is open for busi- 
ness. The at tendant  shall supervise individual dispensing devices 
except as provided in 7261. 
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7120. Service stations not accessible to or open to the public do 
not require' an 'a t tendant  or.supervisor. Such stations may be used 
by commercial, industrial or manufacturing establishments. 

72. Dispensing Systems. 

7210. Location: Dispensing devices at automotive service stations 
shall be so located that all parts of the vehicle being served will be 
on the premises of the service station. 

t 

7211. Inside Location: Approved dispensing units may be 
located inside of buildings upon specific approval of the authority 
having jurisdiction. The dispensing area shall be separated from 
other areas in a manner approved by the authority having jurisdic- 
tion. The  dispensing unit and its piping shall be protected against 
physical damage by vehicles either by mounting on a concrete 
island or equivalent means and shall be located in a position where 
it cannot be struck by a vehicle descending a ramp or other slope 
out of control. The dispensing area shall be provided with an ap- 
proved mechanical or gravity ventilation system. When dispens- 
ing units are located below grade, only approved mechanical ventila- 
tion .shall be used and the entire dispensing area shall be protected 
by an approved automatic sprinkler system. Ventilating systems 
shall be electrically interlocked with gasoline dispensing units so 
that the dispensing units cannot be operated unless the ventilating 
fan motors are energized. 

7220. Emergency Power Cutoff:' A clearly identified and easily 
accessible switch(es) or a circuit breaker(s) shall be provided at a 
location remote from dispensing devices to shut off the power to all 
dispensing devices in the event of an emergency. 

7230. Dispensing Units. 

7231. Class I liquids shall be transferred from tanks by means 
of fixed pumps so designed and equipped as to allow control of the 
flow and to prevent leakage or accidental discharge. 

7232. Dispensing devices for Class I liquids shall be of ap- 
proved type. 

NOTE: Devices meeting the standards of the Underwriters' Laboratories, 
Inc. may be deemed to be in compliance with this section. 

7233. Class I liquids shall not be dispensed by pressure from 
drums, barrels, and similar containers. Approved pumps taking 
suction through the top of the container or approved self-closing 
faucets shall be used. 
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7234. The dispensing units, except those attached to con- 
tainers, shall be mounted on a concrete island or protected by 
equivalent means. 

7240. Remote Pumping Systems. 
7241. This section shall apply to systems for dispensing Class I 

liquids where such liquids are transferred from storage to individual 
or multiple dispensing units by pumps located elsewhere than at 
the dispensing units. 

7242. Pumps shall be designed or equipped so that no part  of 
the system will be subjected to pressures above its allowable work- 
ing pressure. Pumps installed above grade, outside of buildings, 
shall be located not less than ten feet from lines of adjoining property 
which may be built upon, and not less than five feet from any build- 
ing opening. When an outside pump location is impractical, pumps 
may be installed inside of buildings as provided for dispensers in 
7211, or in pits as provided in 7243. Pumps shall be substantially 
anchored and protected against physical damage by vehicles. 

7243. Pits for subsurface pumps or piping manifolds of sub- 
mersible pumps shall withstand the external forces to which they 
may be subjected without damage to the pump, tank, or piping. 
The  pit shall be no larger than necessary for inspection and mainte- 
nance and shall be provided with a fitted cover. 

7244. A control shall be provided that will permit the pump 
to operate only when a dispensing nozzle is removed from its 
bracket  on the dispensing unit and the switch on this dispensing 
unit is manually actuated. This control shall also stop the pump 
when all nozzles have been returned to their brackets. 

7245. An approved impact valve, incorporating a fusible link, 
designed to close automatically in event of severe impact or fire 
exposure shall be located in the dispensing supply line at the base 
of each individual dispensing device. 

7246. Testing: After the completion of the installation, in- 
eluding any paving, that  section of the pressure piping system be- 
tween the pump discharge and the connection for the dispensing 
facility shall be tested for at least 30 minutes at the maximum 
operating pressure of the system. Such tests shall be repeated at 
one-year intervals thereafter. 

7250. Del ive ry  Nozzles. 

7251. Hose nozzle valves of either the manual or automatic- 
closing type for dispensing Class I liquids into a fuel tank or into a 
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container shall be manually held open during the dispensing opera- 
tion except as provided in 7252. 

7252. On any service station dispenser accessible to the public 
a listed automatic-closing type nozzle with latch-open device is 
permitted only when all dispensing of Class I liquids is to be done 
by the service station attendant. 

7253. If  the dispensing of Class I liquids at a service station 
available and open to the' public is to be done by a person other 
than0the service station attendant,  the nozzle shall be a listed 
automatic-closing type without a latch-open device. 

7260. Special Type Dispensers. 
7261. Approved special dispensing devices such as, but not 

limited to, coin-operated, card-operated, and remote preset types 
are permitted at service stations, provided that dispensing of Class I 
liquids is under the observation and control of a competent at tendant  
at all times and provided that emergency controls are installed at 
a location acceptable to the authority having jurisdiction. In- 
structions for operation of dispensing devices shall be conspicuously 
posted. 

73. Marine Service Stations. 
7310. The dispensing area shall be located from other structures 
so as to provide room for safe ingress and egress of craft to be fueled. 
Dispensing units shall in all cases be at least 25 feet from any activity 
not associated with the handling of fuel. 

7311. Dispensing shall be by approved dispensing units with 
or without integral pumps and may be located on open piers, 
wharves or floating docks or on shore or on piers of the solid fill type. 

7312. Dispensing nozzles shall be automatic-closing without 
a latch-open device. 

7320. Tanks, and pumps not integral with the dispensing unit, 
shall be on shore or on a pier of the solid fill type, except as provided 
in 7321 and 7322. 

7321. Where shore location would require excessively long 
supply lines to dispensers, the authority having jurisdiction may 
authorize the installation of tanks on a pier provided that applicable 
portions of Chapter I I  relative to spacing, diking and piping are 
complied with and th.e quantity so stored does not exceed 1,100 
gallons aggregate capacity. 

7322. Shore tanks supplying marine service stations may be 
located aboveground, whex~e rock ledges or high water table make 
underground tanks impractical. 
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7323. Where tanks are at an elevation which would produce 
gravity head on the dispensing unit, the tank outlet shall be equipped 
with a pressure control valve positioned adjacent to and outside the 
tank block valve specified in 2192, so adjusted that liquid cannot 
flow by gravity from the tank in case of piping or hose failure. 

7330. Piping between shore tanks and dispensing units shall be as 
specified in Chapter I I I ,  except that, where dispensing is from a 
floating structure, suitable lengths of oil-resistant flexible hose may 
be employed between the shore piping and the piping on the float- 
ing structure as made necessary by change in water level or shore 
line. 

7331. A readily accessible valve to shut off the supply from 
shore shall be provided in each pipeline at or near the approach to 
the pier and at the shore end of each pipeline adjacent to the point 
where flexible hose is attached. 

7332. Piping shall be located so as to be protected from 
physical damage. 

7333. Piping handling Class I liquids shall be grounded to 
control stray currents. 

74. Electrical Equipment. 

7410. Article 74 shall apply to areas where Class I liquids are 
stored or handled. For areas where Class I I  or Class I I I  liquids 
are stored or handled, the electrical equipment may be installed in 
accordance with the provisions of the National Electrical Code, 
No. 70, for ordinary locations. 

7420. All electrical equipment and wiring shall be of a type speci- 
fied by and shall be installed in accordance with the National 
Electrical Code, No. 70. 

7430. So far as it applies, Table VII-1 shall be used to delineate 
and classify hazardous areas for the purpose of installation of ~lec- 
trical equipment under normal circumstances. In the following, a 
classified area shall not extend beyond an unpierced wall, roof or 
other solid partition. 

NOTE: The designation of classes and divisions is defined in Chapter 5, 
Article 500, of the National Electrical Code, No. 70. 

7440. The area classifications listed in 7430 shall be based on the 
premise that the installation meets the applicable requirements of 
this Code in all respects. Should this not be the case, the authority 
having jurisdiction shall have the authority to classify the extent of 
the hazardous area. 
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Table Vllml. 

Electrical Equipment Hazardous Areas---Service Stations 

N E C  Class I, 
Group D Extent of 

Location Division Classified Area 

UNDERGROUND TANK 

Fill ~Opening 

Vent--Discharging Upward 1 

Any pit, box or space below grade 
level, any part of which is within 
the Division 1 or 2 dassified area. 

Up to 18 inches above grade level 
within a horizontal radius of 10 
feet from s loose fill connection 
and within a horizontal radius of 
5 feet from a tight fall connection. 

Within 3 feet of open end of ve~t, 
extending in all directions. 

Area between 3 feet and 5 fecet of 
open end of vent, extending in all 
directions. "~ 

DISPENSER 

Pits 

Dispenser Enclosure 1 

Outdoor 2 

Indoor 
with Mechanical 
Ventilation 

with Gravity 2 
Ventilation 

Any pit, box or  s p a c e  b e l o w  
grade level, any part of which is 
within the Division 1 or 2 classi- 
fied area. 

The area 4 feet vertically above 
base within the enclosure and 18 
inches horizontally in all direc- 
tions. 

Up to 18 inches above grade level 
within 20 feet horizontally of any 
edge of e.nclosure. 

Up to 18 inches above grade or 
floor level within 20 feet horizon- 
tally of any edge of enclosure. 

Up to 18 inches above grade or 
floor level within 25 feet horizon- 
tally of any edge of enclosure. 
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Table V I I - - 1 .  - -  Continued 

N E e  Class I, 
Group D Ex ten t  of 

Location Division Classified Area 

REMOTE PUMP---OuTDOOR 1 Any pit, bDx or s p a c e  b e l o w  
grade level if any part is within a 
horizontal distance of 10 feet 
from any edge of pump. 

2 Within 3 feet of any edge of 
pump, extending in all directions. 
Also up to 18 inches above grade 
level within 10 feet horizontally 
from any edge of pump. 

REMOTE PUMP--INDOOR Entire area within any pit. 

Within 5 feet of any edge of 
pump, extending in all directions. 
Also up to 3 feet above floor or 
grade level within 25 feet hori- 
zontally from any edge of pump. 

LUBRICATION OR SERVICE ROO~ 

Dispenser for Class I Liquids 2 

Entire area within any pit. 

Area up to 18 inches above floor 
or grade level within en.tire lubri- 
cation room. 

Within 3 feet of any fill or dis- 
pensing point, extending in all 
directions. 

SPECIAL ENCLOSURE INSIDE 
BUILDINO PER SECTION 6020 

1 Entire enclosure. 

SALES~ STORAGE AND REST ROOMS Ordinary If there is any opening to these 
rooms within the extent of a d3i- 
vision 1 area, the entire room 
shall be classified as Division 1. 

75. Heat ing  Equipment .  

7510 .  H e a t i n g  e q u i p m e n t  shal l  be  ins ta l led  as p r o v i d e d  in 7520 
t h r o u g h  7560. 

7 5 2 0 .  H e a t i n g  e q u i p m e n t  m a y  be ins ta l led  in the  c o n v e n t i o n a l  
m a n n e r  in an  a r e a  e x c e p t  as p r o v i d e d  in 7530, 7540, 7550 or 7560. 

7 5 3 0 .  H e a t i n g  e q u i p m e n t  m a y  bc ins ta l led  in a spec ia l  r o o m  
s e p a r a t e d  f rom an  a r e a  classified by T a b l e  V I I - 1  by walls  h a v i n g  a 
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fire resistance rating of at least one hour and without any openings 
in the walls within eight feet of the floor into an area classified in 
Table VII-1.  ~rhis room shall not be used for combustible storage 
and all air for comgustion purposes shall come from outside the 
building. 

7540. Heating equipment using gas or oil fuel may be installed in 
the lubrication, sales or service room where there is no dispensing 
or transferring of Class I liquids provided the bottom of the com- 
bustion chamber is at least 18 inches above the floor and the heat- 
ing e~luipment is protected from physical damage by vehicles. 

7550. Heating equipment using gas or oil fuel listed for use in 
garages may be installed in the lubrication or service room where 
Class I liquids are dispensed provided the equipment is installed at 
least eight feet above the floor. 

7560. Electrical heating equipment shall conform to 74. 

76. Drainage and Waste Disposal. 

7610. Provision shall be made in the area where Class I liquids 
are dispensed to prevent spilled liquids from flowing into the in- 
terior of service station buildings. Such provision may be by grad- 
ing driveways, raising door sills, or other equally effective means. 
Crankcase drainings and flammable or combustible liquids shall 
not be dumped into sewers but shall be stored in tanks or drums 
outside of any building until removed from the premises. 

77. Sources of Ignition. 

7710. In addition to the previous restrictions of this chapter, the 
following shall apply: There shall be no smoking or open flames in 
the areas used for fueling, servicing fuel systems for internal com- 
bustion engines, receiving or dispensing of flammable or combustible 
liquids. Conspicuous and legible signs prohibiting smoking shall 
be posted within sight o~" the customer being served. The motors 
of all equipment being fueled shall be shut off during the fueling 
operation. 

78. Fire Control. 

7810. Each service station shall be provided with at least one fire 
extinguisher having a minimum classification of 6 B, C located so 
that an extinguisher will be within 75 feet of each pump, dispenser, 
underground fill pipe opening, and lubrication or service room. 
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CHAPTER VIII. PROCESSING PLANTS 

80. Scope. 

8010. This chapter shall apply to those plants or buildings which 
contain chemical operations such as oxidation, reduction, halogena- 
tion, hydrogenation, alkylation, polymerization, and other chemical 
processes but shall not apply to chemical plants, refineries or dis- 
tilleries as defined which are covered in Chapter IX, Refineries, 
Chemical Plants and Distilleries. 

81. Location..  

8110. The location of each processing vessel shall be based upon 
its flammable or "combustible liquid capacity. Processing vessels 
shall be located, with respect to distances to lines of adjoining prop- 
erty which may be built upon, in accordance with Table V I I I - l ,  
except when the processing plant is designed in accordance with 
8111. 

Table V I I I ~ I .  

Processing Vessels 
with Emergency Relief Stable Unstable 
Venting to Permit Pressure Liquids Liquids 

Not in excess of 2.5 psig T~ble 5* 2~ times 
T~ble 5* 

Over 2.5 psig I~  times 4 times 
Table 5* T~ble 5' 

*Double distances where protection of exposure is not provided. 

8111. The distances required in 8110 may be waived when 
the vessels are housed within a building and the exterior wall fac- 
ing the line of adjoining property which may be built upon is a 
blank wall having a fire resistance rating of not less than four hours. 
When Class IA or unstable liquids are handled, the blank wall 
shall have explosion resistance in accordance with good engineering 
practice, see 8240. 

82. Processing Building.  

8210. Construction. 

8211. Processing buildings shall be of fire resistive or non- 
combustible construction, except heavy timber construction with 
load-bearing walls may be permitted for plants utilizing only stable 
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Class I I  or Class I I I  l iquids. Except  as p rov ided  in 8111 or in the 
case of explosion resistant  walls used in conjunct ion  with explosion 
rel ieving facilities, see 8240, load-bea r ing  walls shall be prohib i ted .  
Buildings shall be wi thout  basements  or covered pits. 

NOTES: Processing buildings should be limited in height and area, depend- 
ing upon the type of construction and private fire protection provided, to mini- 
mlze the possibility of fire of such extent as to jeopardize public safety. Process- 
ing buildings with numerous accessible exterior openings offer favorable features 
for fire fighting. 

Brovision for smoke and heat venting may be desirable to assist access for 
fire fighting. Guide for Emergency Smoke and Heat Venting, No. 204, provides 
information on this subject. 

8212. Areas  shall have adequa t e  exit  facilities a r r anged  to 
prevent  occupants  from being t r apped  in the event  of fire. Exits 
shall  not  be exposed by the d ra inage  facilities descr ibed in 8220. 

NOTE: The NFPA Life Safety Code, No. 101, provides information on 
this subject. 

8220.  Drainage .  

8221. Emergency  d ra inage  systems shall be p rov ided  to d i rec t  
f l ammable  or combus t ib le  l iquid leakage and  fire pro tec t ion  wa te r  
to a safe location.  This  may  requi re  curbs,  scuppers,  or  special 
d ra inage  systems to control  the spread of fire, see 2172. 

NOTE: Appendix A of Water Spray Systems for Fire Protection, No. 15, 
provides information on such protection. 

8222. Emergency  d ra inage  systems, . i f  connected  to publ ic  
sewers or d ischarged into publ ic  waterways,  shall  be equ ipped  with  
t raps  or separators .  

8223. The  processing p lan t  shall  be designed and  opera ted  to 
prevent  the no rma l  discharge of f l ammable  or combus t ib le  l iquids 
to publ ic  waterways ,  publ ic  sewers, or ad jo in ing  proper ty .  

8230.  Vent i lat ion.  

8231. Enclosed processing bui ldings shall  be vent i la ted  a t  a 
ra te  of not  less than  one cubic  foot per  minute  per  square  foot of 
solid floor area.  This  shall be accompl ished  by na tu ra l  or mechan ia l  
vent i la t ion with discharge or exhaust  to a safe locat ion outside of 
the. bui lding.  Provision shall be made  for in t roduc t ion  o f :make-up  
air  in such a m a n n e r  as not  to short  c i rcui t  the vent i la t ion.  Vent i l a -  
t ion shall  be a r r anged  to include all floor areas  or pits where  f lam- 
ma, ble vapors  may  collect.  


