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NOTICE 

All quest ions or other  communica t ions  relat ing to this document  should be sent only to NFPA Head-  
quarters ,  addressed to the a t tent ion of the C o m m i t t e e  responsible fbr the document .  

For in format ion  on the procedures  for request ing "li~chnical Comnfi t tees  to issue Formal Interpreta t ions ,  
proposing Tentative In ter im Amendments ,  proposing amendmen t s  for Commi t t ee  consideration,  and appeals 
on mat ters  re la t ing to the content  of the document ,  write to the Secretary, S tandards  Council ,  Nat ional  Fire 
Protect ion Association,  1 Ba t te rymarch  Park, P.O. Box 9101, Quincy; M A  02269-91(11, 

A statement,  written or oral, that is not processed in accordance with Section 16 of the Regulat ions Govern- 
ing C o m m i t t e e  Projects shall not be considered the official posit ion of NFPA or any of its Commi t t ee s  and 
shall not be considered to be, nor  be relied upon as, a Formal In terpre ta t ion.  

Users of this document  should consuh appl icable  Federal, State anti local laws anti  regulations.  NFPA 
does nut, by the publ ica t ion  of this document ,  intend to urge action which is not in compl iance  with appli- 
cable laws zmd this document  may not be construed as doing so. 

Policy Adopted by NFPA Board of  Directors on D e c e m b e r  3, 1982 

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

There  is a concern that  the growing use of synthet ic  mater ia ls  may produce more or addi t ional  toxic 
products  of combust ion in a fire envi ronment .  The  Board has, theretore,  asked all NFPA teehnical commit-  
tees to review the documents  for which they are responsible to be sure that the documents  respond to this 
current  concern, rib assist the commit tees  in mee t ing  this request,  the Board has appointed  an advisory com- 
mit tee to provide specific guidance  to the technicM commit tees  on quest ions relat ing to assessing the hazards  
of the products  of combust ion.  

Licens ing  Provis ion - -  This  document  is copyrighted by the Nat ional  Fire Protect ion Association 
(NFPAL 

1. Adoption by Reference - -  Public authori t ies  and  others art' urged to referenee this document  in 
laws, ordinanees, regulations, administrat ive orders or similar instruments. Any deletions, additions and changes 
desired by the adop t ing  author i ty  must  be noted separately: Those us, ing this method art" requested to notify 
the NFPA (Attention: Secretary', Standards  Counci l )  in wri t ing of such use. The  term " 'adoption by reference:" 
means  the ci t ing of title and lmbl ishing intbrrnat ion only, 

2. Adoption by Transcript ion - -  A. Public  authori t ies  with l awmak ing  or ru le -making  powers only', 
upon wri t ten notice to the NFPA (Attention:  Secretary; S tandards  Council) .  will be granted a rovahv-free 
license to print  and  republ ish this document  in whole or in part.  with changes and addit ions,  if any, ~mted 
separately; in laws, ordinances,  regulations,  adminis t ra t ive  orders or s imi lar  ins t ruments  having  the force of 
law, provided that: (1) due  notice of NFPA's copyright  is conta ined in each law and in each copy thereof; 
and, (2) that such pr int ing and republication is l imited to numbers  sutficient to satisl}" the jurisdict ion 's  lawmak- 
ing or ruh 'mak ing  process. B. Once  this NFPA Code  or Standard  has been adopted into la~; all pr in t ings  
of this document  by public authori t ies  with l awmaking  or ru l emak ing  powers or any" other persons desir ing 
to reproduce this documen t  or its contents  as adopted by the jur i sd ic t ion  in whole or in part,  in any torm, 
upon written request to NFPA (Attention: Secretary, Standards Council),  will be granted a nonexclusive license 
to print ,  republish,  and  vend this document  in whole or in part,  with changes and addit ions,  if any, noted 
separately provided that due notice of NFPA's copyright is contained in each copy. Such license shall be granted 
only upon agreement  to pay, NFPA a royalty. This  royalty is required to provide fimds tor the research and 
deve lopment  necessary to cont inue the work of NFPA and its volunteers in c nnt inual ly  upda t ing  and revising 
NFPA standards.  Under  certain circumstances,  public authorit ies with l awmaking  or ru lemaking  powers may 
apply for and  may receive a special ruyahy when the public interest will be served thereby: 

3, Scope of License  Grant - -  Tt\e terms and condit ions set forth above do not extend to the index 
to this document .  

(For further  explanat ion,  see the Policy Conce rn ing  the Adoption,  Pr in t ing  and Publ icat ion of NFPA 
I )ocuments  which is availabh" upon request  h'om the NFPA.) 

Statement  on NFPA Procedures 

This  material  has been developed under  the published procedures of the National  Fire Protection Associa- 
tiun. which are des igned to assure the appo in tment  of technically competem Commi t t ee s  having  balanced 
representat ion.  Whi le  these procedures assure the highest  degree of care, nei ther  the Nat ional  Fire Protect ion 
Association.  its members ,  nor  those par t ic ipa t ing  in its activities accepts any l iabil i ty resuhing from com- 
pliance or noncompl iance  with the provisions given herein,  for any restrict ions imposed on mater ia ls  or pro- 
cesses, or for the completeness  of the text. 

NFPA ilas no power or au thor i ty  to police or enforce compliance with the contents  of this document  
and any cert if ication of products  s ta t ing compl iance  with requ i rements  of this document  is made  at the peril  
,ff the (ertifier. 
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Underground Metal and Nonmetal Mines (Other than Coal) 
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This edition of NFPA 122, Standard for the Storage of Flammable and Combustible Liquids 
Within Underground Metal and Nonmetal Mines (Other than Coal), was p repa red  by the 
Technical  Commit tee  on Mining Facilities, and acted on by the National Fire Protection 
Association, Inc. at its Annual Meeting held May 21-24, 1990 in San Antonio, TX. It was 
issued by the Standards Council on July 20, 1990, with an effective date of August  17, 
1990, and supersedes all previous editions. 

The  1990 edition of  this document  has been approved  by the American National 
Standards Institute. 

Origin and Development of NFPA 122 

In 1978 the Technical Committee on Mining Facilities through its membership  and 
current  Mine Safety and Health Administrat ion regulations identified the need for guid- 
ance in storage and handl ing of  flammable and combustible liquids in unde rg round  
nonmetal  mines. The  first edition of  NFPA 122 was approved  in 1986 as a result. This 
latest edition includes a variety of minor  editorial  changes to provide consistency with 
the other  NFPA Mining Facilities documents.  
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INTRODUCTION 122-5 

NFPA 122 

Standard for the 

Storage of Flammable and Combustible 

Liquids Within Underground Metal and 

Nonmetal Mines (Other than Coal) 

1990 Edit ion 

NOTICE: Information on referenced publications can be 
found in Chapter 5 and Appendix A. 

Chapter 1 Introduct ion  

1-1 Scope. This  s t andard  covers m i n i m u m  requ i remen t s  
for safeguarding  life and  p roper ty  against  fire and  related 
hazards associated with the storage of  f lammable  and  com- 
bustible liquids within u n d e r g r o u n d  mines  o ther  than  coal. 
Storage of  f lammable  and  combust ib le  l iquids p roduced  in 
u n d e r g r o u n d  mines, such as shale oil mines, are not  covered 
in this s tandard.  Surface storage and  hand l ing  of f lamntable 
and  combustible liquids are not  covered in this standard. Self- 
propel led and  mobile min ing  e q u i p m e n t  are no t  covered in 
this s tandard .  

1-2 Purpose .  This  s t andard  is p r epa red  for use by those 
charged with mine  fire prevent ion and  fire protection or with 
responsibil i ty for purchas ing ,  des igning,  install ing, testing, 
inspecting, approving,  listing, operating,  or  main ta in ing  facil- 
ities and  e q u i p m e n t  fi)r the storage a n d  h a n d l i n g  of  flam- 
mable and  combust ible  liquids within u n d e r g r o u n d  mines  
o ther  than  coal. 

1-3 Genera l .  Because of  the un iqueness  of  u n d e r g r o u n d  
metal and  nonmeta l  mines other  than coal, provisions in this 
s tandard  may differ from commonly  accepted fire protection 
s tandards and  guides devised for other  types of occupancies. 

1-3.1 Only those skilled in fire protection are competen t  to 
design and  supervise the installation of  mine  fire protect ion 
systems. It  may be necessary for those charged with the stor- 
in.g of flammable and combustible liquids within u n d e r g r o u n d  
mines,  o ther  than  coal, to consul t  an  exper ienced  fire pro-  
tection specialist. 

1-3.2 Noth ing  in this d o c u m e n t  is i n t ended  to restrict new 
technologies or  alternative ar rangements ,  providing the level 
of  safety, protect ion,  or  both,  prescr ibed by this s t andard  is 
no t  lowered. 

1-4 Definitions. 

Approved. Acceptable to the author i ty  having  jur isdic-  
tion. 

NOTE: The National Fire Protection Association does not 
approve, inspect or certify any installations, procedures, equip- 
ment, or materials nor does it approve or evaluate testing lab- 
oratories. In determining the acceptability of installations or 
procedures, equipment or materials, the authority having juris- 
diction may base acceptance on compliance with NFPA or 
other appropriate standards. In the absence of such standards, 
said authority may require evidence of proper installation, pro- 
cedure or use. The authority having jurisdiction may also refer 
to the listings or labeling practices of an organization con- 
cerned with product evaluations which is in a position to deter- 
mine compliance with appropriate standards for the current 
production of listed items. 

Atmospheric Tank. A storage tank that has been designed 
to opera te  at pressures  from a tmospher ic  t h rough  0.5 psig 
(3.5 kPa). 

Authority Having Jurisdiction. The  "author i ty  having  
jur isdict ion" is the organizat ion,  office or individual  respon-  
sible for "approving"  equ ipment ,  an  installation or  a proce- 
dure .  

NOTE: The phrase "authority having jurisdiction" is used 
in NFPA documents in a broad manner since jurisdictions and 
"approval" agencies vary as do their responsibilities. Where 
public safety is primary, the "authority having jurisdiction" 
may be a federal, state, local or other regional department 
or individual such as a tire chief, fire marshal, chief of a fire 
prevention bureau, labor department, health department, 
building official, electrical inspector, or others having statu- 
tory authority. For insurance purposes, an insurance inspec- 
tion department, rating bureau, or other insurance company 
representative may be the "authority having jurisdiction." In 
many circumstances the property owner or his designated 
agent assumes the role of the "authority having jurisdiction"; 
at govermnent installations, the commanding officer or depart- 
mental official may be the "authority having jurisdiction." 

Boiling Point. The  boil ing point  of  l iquid at a pressure  
of  14.7 psia (760 mm).  Where  an  accurate boi l ing point  is 
unavailable for the material  in question, or  for mixtures that 
do not have a constant boiling point, for purposes of this stan- 
dard the 10 percent  point  of  a distillation performed in accor- 
dance  with ASTM D 86-72, Standard Method of Test for 
Distillation of Petroleum Products, may be used as the boi l ing 
point  of  the liquid. 

Closed Container. A conta iner  as here in  defined,  sealed 
by means of a lid or other device that neither liquid nor  vapor 
will escape from it at ambien t  t empera tures .  

Combustible Liquid. See Liquid. 

Combustible Liquid Storage Area - -  Small .  Area used 
for storage of Class II and  I I I  combustible liquids where  the 
aggregate  quant i ty  p resen t  is from 60 to 1,000 gal (0.23 to 

3 3.79 m ). Hand l ing  of  liquids incidental  to t ransfer  can take 
place within a storage area. 

Combustible Liquid Storage Area -- Large. Area used 
for storage of Class II  and  I I I  combustible liquids where the 
aggregate quantity present  is greater than 1,000 gal (3.79 m3). 
Handl ing  of liquids incidental to transfer can take place within 
a storage area. 

Container. Any vessel of  60 gal (0.23 m ~) or  less capac- 
ity. 

1990 Edition 
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Flammable Liquid. See Liquid. 

Flammable Liquid Storage Area --  Small. Area used for 
storage of Class I li¢]uids where the aggregate quantity present 
is 10 gal (0.038 m ~) or less. 

Flammable Liquid Storage Area - -  Large. Area used for 
storage of Class I liquids where the aggregate quantity present 
is greater  than 10 gal (0.038 m2). 

Flash Point of  a Liquid. The minimum tempera ture  at 
which a liquid gives o f fvapor  in sufficient concentration to 
form an ignitible mixture with air near the surface of the liq- 
uid with the vessel as specified by appropriate  test procedure 
and appara tus  as follows: 

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

The flash point of  a liquid having a viscosity of  45 SUS or 
more at 100°F (37.8°C) or  a flash point  of 200°F (93.4°C) or  
higher  shall be de te rmined  in accordance with ASTM D 
93-79, Standard Method of Test for Flash Point by the Pensky- 
Martens Closed Tester. 

As an alternative, ASTM D 3243-77, Standard Method ofTests 
for Flash Point of Aviation Turbine Fuels by Setaflash Closed Tester, 
may be used for testing aviation turbine fuels within the scope 
of  this procedure .  

As an alternative, ASTM D 3278-73, Standard Method of Tests 
for Flash Point of Liquids by Setaflash Closed Tester, may be used 
for paints, enamels, lacquers, varnishes, and related 
products and their components  having flash points between 
32°F (0°C) and 230°F (110°C), and having a viscosity lower 
than 150 stokes at 77°F (25°C). 

Labeled. Equipment  or materials to which has been 
attached a label, symbol or other identifying mark of an orga- 
nization acceptable to the "authority having jurisdiction" and 
concerned with product  evaluation, that maintains periodic 
inspection of  product ion of labeled equipment  or  materials 
and by whose labeling the manufacturer indicates compliance 
with appropr ia te  s tandards or performance in a specified 
manner .  

Liquid. For the purpose  of this s tandard,  any material 
which has a fluidity greater  than that of 300 penetra t ion 
asphalt when tested in accordance with ASTM D 5-73, Stan- 
dard Method of Test for Penetration of Bituminous Materials (1978). 
When not otherwise identified, the term "liquid" shall mean 
both flammable and combustible liquids. 

Combustible liquids shall be subdivided as follows: 

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

Class I I IA liquids shall include those having flash points 
at or above 140°F (60°C) and below 201°F (94.4°C). 

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

Flammable Liquid. A liquid having a flash point  below 
100°F (37.8°C) and having a vapor  pressure not exceeding 
40 lb per  sq in. (absolute) (276 kPa) at 100°F (37.8°C) and 
shall be known as Class I liquid. 

Class I liquids shall be subdivided as follows: 

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

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

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

Listed. Equipment  or materials included in a list pub- 
lished by an organization acceptable to the "authori ty hav- 
ing jurisdiction" and concerned with product  evaluation, that 
maintains periodic inspection of product ion of listed equip- 
ment  or materials and whose listing states ei ther that the 
equipment  or material  meets appropr ia te  s tandards or  has 
been tested and found suitable for use in a specified 
manner .  

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

Low Pressure Tank. A storage tank designed to withstand 
an internal pressure above 0.5 psig (3.5 kPa) but  not more 
than 15 psig (102.4 kPa). 

Mobile. Any equipment  in use without its own motive 
power train and normally moved by self-propelled equip- 
ment. 

Operator. The highest-ranking person responsible for 
conduct  of work at a mine. 

Portable Tank. Any closed vessel having a liquid capac- 
ity over 60 gal (0.23 m 3) but less than 1,000 gal (3.79 m 3) and 
not in tended for fixed installation. 

Pressure Vessel. Any fired or unfired vessel within the 
scope of  the applicable section of  the ASME Boiler and Pres- 
sure Vessel Code. 

Safety Can. An approved  container,  of not more than 
5 gal (0.019 m ~) capacity, having a spring-closing lid and 
spout cover and so designed that it will safely relieve inter- 
nal pressure when subjected to fire exposure.  

Self-Closing Door. A door  that, when opened and 
released, re turns  to the closed position. 

Self-Propelled Equipment. Any unit that contains a 
motive power train as an integral part  of the unit and is not 
rail mounted.  

Suitable. That  which fits and has the qualities or qual- 
ifications to meet a given purpose,  occasion, condition, func- 
tion, or  circumstance. 

Tank. Any vessel over 60 gal (0.23 m 3) in capacity. 
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Chapter 2 Flammable  Liquid Storage 

2-1 General. 

2-1.1 Whenever  possible, the storage of Class I f lammable 
liquids u n d e r g r o u n d  shall be avoided as those liquids are 
inherently hazardous.  

2-1.2 Electrical equipment  in large flammable liquid stor- 
age areas shall be Class I, Division 1, as specified in NFPA 
70, National Electrical Code ~, or Bureau of Mines or  Mine 
Safety and Health Administrat ion classified "permissible" 
electrical equipment .  

2-1.3 Class I f lammable liquids shall be kept in closed 
containers when not in use. 

2-1.4 Class I f lammable liquids may be used only where 
there are no open flames or  o ther  sources of  ignition 
within the possible path of  vapor  travel in flammable con- 
centrations. 

2-1.5 Flammable liquid containers shall be re tu rned  to a 
flammable liquid storage area after use. 

2-2 Flammable Liquid Containers. 

2-2.1 Safety cans or  conta iners  for f lammable  liquids 
authorized by the U.S. Depar tment  of Transpor ta t ion  shall 
be acceptable as storage containers.  

2-2.2 Containers  for f lammable liquids shall conform to 
the capacity limitations listed in Table 2-1. 

Table 2-1 
Maximum Allowable Size of Containers 

for Flammable Liquids 

Class IA Class IB Class IC 
Container Type gal gal gal 

Metal containers (other than 
DOT containers) or approved 
plastic containers 1 5 5 
Safety cans 2 5 5 
Containers, other than safety 
cans, meeting the requirements 
of 2-2.1 60 60 60 

For Sl Units: 1 gal = 3.785 L 

2-2.3 All f lammable liquid containers,  except approved  
safety cans, shall be clearly labeled with the word "flamma- 
ble." 

2-2.4 Flammable liquid containers shall be stored in a sta- 
ble manner .  

2-3 Small Flammable Liquid Storage Areas. 

2-3.1 Small flammable liquid storage areas shall be sepa- 
rated from other  small f a m m a b l e  or  combustible liquid 
storage areas by at least 50 ft (14.2 m) or  from large flam- 
mable 

liquid storage areas by a distance of at least 100 ft (30.5 m), 
or  separated by unexcavated rock or masonry bulkheads.  

2-3.2 Storage of flammable liquids in small f lammable liq- 
uid storage areas shall be in cabinets specifically designed and 
constructed for such purpose.  

2-4 Large Flammable Liquid Storage Areas. 

2-4.1 The total aggregate quantity of  Class 1 f ammable  liq- 
uids to be stored in any one storage area shall not exceed 
165 gal (0.62 m:~). 

2-4.2 Large flammable liquid storage areas shall be sepa- 
rated fi'om other  flammable or combustible liquid storage 
areas by at least 100 ft (30.5 m) or separated by unexcavated 
rock or  masonary bulkhead and shall be located a minimum 
of 100 ft (30.5 m) away from any shaft station or  explosives 
magazine or electrical substation and transformers.  Electri- 
cal equipment  within 50 ft (15.2 m) from the storage area 
shall be Class 1, Division 1 as specified in NFPA 70, National 
Electrical Code, or Bureau of Mines or  Mine Safety and Health 
Administrat ion classified permissible electrical equipment .  

2-4.2.1 Large flammable liquid storage areas shall be located 
a minimum of 100 ft (30.5 m) away from any working face 
and out of the line of sight of  blasting, or  a mininmm of  500 
ft (152.4 m) in line of  sight of  any working face. 

2-4.2.2 Large flammable liquid storage areas shall not be 
constructed in an area bounded at any point by self-igniting 
ore. 

2-4.3 Large flammable liquid storage areas shall be of  non- 
combustible construction. Combustible rock shall be covered 
with noncombustible material, such as Gunite, shotcrete, or  
preformed masonry units. 

2-4.3.1 Masonry bulkheads shall be tightly sealed and have 
a min imum 2-hr fire rating. 

2-4.3.2 Each opening into a large flamamble liquid storage 
area shall be limited to a maximum area of  100 sq ft 
(9.2 in"). 

2-4.3.3 Openings  shall be equ ipped  with self-closing fire 
doors with a minimum I I/2-hr fire rating. 

2-4.3.4 The entire storage area below the sill shall be capa- 
ble of containing the total amount of flammable liquids stored, 
or means shall be provided to remove the spilled flammable 
liquid safely. 

2-4.3.5 Large flammable liquid storage areas shall have 
exhaust  directed to an exhaust  ventilating system, or an 
approved  fire protect ion system shall be installed. Where  
exhaust  ventilation is used, the air movement  shall have a 
velocity of at least 10 ft per  minute (0.05 m/sec). 

2-4.4 Storage cabinets meet ing requirements  specified in 
Section 4-3 "Design, Construction and Capacity of Storage 
Cabinets," of NFPA 30 shall be considered to meet construc- 
tion requirements  for large flammable liquid storage areas. 
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2-5 Dispensing Class I Flammable Liquids. 

2-5.1 Class 1 flammable liquids shall be drawn fiom or trans- 
ferred into containers within a storage area only: (1) f iom 
safety cans, (2) from a container by means of  a device draw- 
ing through an opening  in tile top of  the container,  or 
(3) by gravity thrnugh a listed or approved self-closiqg valve 
or  self-closing faucet. 

2-5.2 Transferring flammable liquids by means of pressur- 
izing a container  with air is prohibited.  Transfer r ing  flam- 
mable liquids by pressure of inert gas is permit ted only if 
controls, including pressure relief devices, are provided to 
limit the pressure st) it cannot exceed the design pressure 
of the container.  

2-5.3 Where electrically powered pumps are used to trans- 
fer flammable liquids, a clearly identified and accessible switch 
or circuit breaker shall be provided at a location remote fiom 
dispensing devices, including remote pumping  systems, to 
shut off tile power to all dispensing devices in tile event of  
an emergency.  

2-6 Housekeeping. 

2-6.1 Maintenance and opera t ing  practices within a flam- 
mable liquids storage area shall minimize leakage and pre- 
vent the accidental escape of  flammable liquids f iom tile 
storage area. 

2-6.2 Where flammable liquids are used or handled, means 
shall be provided to safely dispose of leakage or  spills. 

2-6.3 Combustible material shall not be allowed to accumu- 
late in quantities sufficient to create a fire hazard within a 
flammable liquids storage area. 

2-6.4 Access routes shall be kept clear of obstruction to per- 
mit r eady  access to and use of  fire protection equipment .  

2-7 Personnel Safety. 

2-7.1 Precautions shall be taken to prevent  the ignition of 
flammable vapors. Sources of ignition include but are ,lot lim- 
ited to: open flames; smoking; cutting and welding; hot sur- 
faces; frictional heat; static, electrical, and mechanical sparks; 
spontaneous ignition, including heat-producing chemical reac- 
tions; and radiant  heat. 

Chapter  3 C o m b u s t i b l e  Liquid  Storage 

3-1 General. 

3-1.1 This chapter  shall apply to tile storage of combusti- 
ble liquids in containers, portable tanks, and tanks intended 
for fixed installations. Combustible liquids in use are not cov- 
ered by this s tandard.  

3-1.2 Combustible liquids in the quanitities described in 
paragraphs  (a) and (b) do not require any special consider- 
ation and are exempt  f lom the requirements  for storage 
areas: 

(a) Class II combustible liquids stored in containers meet- 
ing requirements  of  this chapter  and not exceeding 60 gal 
(0.23 m:~). 

(b) Class III  combustible liquids stored in containers or 
approved  tanks as specified in this chapter  and not exceed- 
ing 660 gal (2.5 ma). 

3-1.2.1 To qualify fbr exemption, containers and tanks shall 
be located at least 50 feet (15.2 m) from a working face, explo- 
sives magazines, electrical substations, shafts, "other  exempt  
containers or tanks," or  any storage area, and shall be out 
of the line of sight of blasting, and shall be located out of the 
way of vehicular traffic. 

3-2 Combustible Liquid Containers and Tanks. 

3-2.1 Shipping containers and portable tanks of combus- 
tible liquids authorized by the U.S. Department of Transpor-  
tation, or conforming to the requirements  of NFPA 386, 
Standard for Portable Shipping Tanks for Fla, mmable and Combus- 
tible Liquids, shall be acceptable as storage containers.  

3-2.1.1 Containers and portable tanks for combustible liq- 
uids shall confbrm to the capacity limitations as defined in 
Section 1-4. 

3-2.2 Combustible liquid stoarage tanks intended for fixed 
installation and engineered portable tanks shall be of mate- 
rials compatible with the liquid stored, and designed and built 
in accordance with good engineer ing practices. 

3-2.3 Atmospheric Tanks. 

3-2.3.1 Atmospheric tanks shall be built in accordance with 
good engineering practices. Useful information on the design 
and construction of atmospheric tanks may be found in kaner- 
ican Petroleum Institute 650, Standard for Welded Steel Tanks 

for Oil Storage, or UL-142, Standard for Steel Above-Ground 
Ta'nks for Flammable and Combustible Liquids, or UL-80, Stan- 
dard for Steel hzside Tanks for Oil Burner Fuel. 

NOTE: Low pressure tanks and pressure vessels may be used 
as atmospheric tanks. 

3-2.3.2 Atmospheric tanks shall not be used for storage of  
a combustible liquid at a temperature  above its boiling point. 

3-2.4 Low Pressure Tanks. 

3-2.4.1 The operating pressure of the tanks shall not exceed 
tile design working pressure.  

3-2.4.2 Low pressure tanks shall be built in accordance with 
good engineering practices. Useful information on the design 
and construction of atmosperic tanks may be found in Amer- 
ican Petroleum Institute 620, Recommended Rules for the Design 
and Construction of bl, rge, Welded, Low-Pressure Storage Tanks, 
or the principles of the Code for Unfired Pressure I/essels, Sec- 
tion VIII ,  Division I, of the ASME Boiler and Pressure Vessel 
Code, 1980. 

3-2.5 Pressure Vessels. 

3-2.5.1 The operating pressure of the vessel shall not exceed 
the design working pressure.  
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3-2.5.2 Pressure vessels shall be built in accordance with 
good engineering practices. Useful information on the design 
and construction of pressure vessels may be found in the prin- 
ciples of the Code for Unfired Pressure Vessels, Section VIII,  Divi- 
sion I of  the ASME Boiler and Pressure Vessel Code, 1980. 

3-2.6 Venting Atmospheric and Low Pressure Combusti- 
ble Liquid Storage Tanks. 

3-2.6.1 Storage tanks shall be vented to prevent  the devel- 
opment  of  vacuum or pressure sufficient to distort the shell 
or roof of the tank as a result of  filling or emptying and atmo- 
spheric t empera ture  changes. Protection shall also be pro- 
vided to prevent  overpressure  from any filling source 
exceeding the design pressure of  the tank. 

3-2.6.2 Vents shall be at least as large as the filling or  with- 
drawing lines but  no less than 11/4 in. (21.8 mm) nominal  
inside diameter .  I f  more than one fill or withdraw line can 
be simultaneously used, the vent capacity shall be based on 
the maximum anticipated simultaneous flow. Useful infor- 
mation on venting may be found in American Petroleum 
Institute 2000, Standard for Venting Atmospheric and Low Pres- 
sure Storage Tanks. 

3-2.6.3 Vent pipes shall be constructed so as to drain toward 
the tank without sags or traps to collect liquid. 

3-2.7 Additional Considerations. 

3-2.7.1 Connections for all tank openings shall be liquidtight. 

3-2.7.2 Each connection to a tank through which liquid can 
normally flow shall be provided with an internal or  exter- 
nal valve located as close as practical to the shell of  the tank. 

3-2.7.3 Tanks for Class II  liquids shall be provided with a 
means for quick cutoff of  flow in the event of fire in the vicin- 
ity of  the tank. 

3-2.7.4 Openings for manual gaging, if independent  of the 
fill pipe, shall be kept closed when not gaging. Each such 
opening for any liquid shall be protected against liquid over- 
flow and possible vapor release by means of a spring-loaded 
check valve or other appropriate  device. Substitutes for man- 
ual gaging are acceptable. 

3-3 Small Combustible Liquid Storage Areas. 

3-3.1 Ventilation shall be provided to prevent  the accumu- 
lation of  flammable vapors. 

3-3.2 Small combustible liquid storage areas shall be a min- 
imum of  100 ft (30.5 m) away from explosives magazines, 
electrical substations, working faces, or other combustible liq- 
uid storage areas, or separated by unexcavated rock, or a 
masonry bulkhead.  The  storage area, unless equipped with 
an approved  fire protect ion system, shall be a min imum of 
100 ft (30.5 m) away from any shaft station. 

3-3.3 A small combustible liquid storage area shall be 
recessed or otherwise located and protected from acciden- 
tal damage by mobile equipment  or blasting. 

3-3.4 Small combustible liquid storage areas shall not be con- 
structed in an area bounded at any point by self-igniting ore. 

3-3.5 Where small combustible liquid storage areas are con- 
structed of  combustible materials or in rock capable of self- 
propagating combustion, the material or rock shall be covered 
with noncombustible materials such as Gunite, shotcrete, or  
per formed masonry units. 

3-3.6 Electrical equipment  within small combustible liquid 
storage areas containing Class II combustible liquids shall be 
Class I, Division 2, Group C and D, as specified in NFPA 70, 
National Electrical Code, or Bureau of Mines or Mine Safety 
and Health Administrat ion classified permissible electrical 
equipment.  

3-3.7 When tanks are used, a means shall be provided to 
safely confine within or  remove from the small combustible 
liquid storage area the contents of the largest tank in the 
event of  a tank rupture .  

3-4 Large Combustible Liquid Storage Areas. 

3-4.1 The  total quantity of  combustible liquids in storage 
tanks in tended for fixed installation shall not be restricted. 

3-4.2 In areas not protected by automatic fire suppression 
systems, the total quantity of  combustible liquids in contain- 
ers and portable tanks shall be restricted in accordance with 
Table 3-1, but in no case shall the aggregate quantity exceed 
50,000 gal (189 m 3) in one storage area. The use of racks shall 
not be permit ted  in unprotec ted  areas. 

3-4.3 Where combustible liquid storage areas are protected 
by automatic fire suppression systems, the total quantity of  
combustible liquids in containers and portable tanks shall be 
unrestricted. Within a combustible liquid storage area, the 
quantity stored in a single pile shall be in accordance with 
Table 3-1. Where racks are used, the heights and quantities 
per  rack shall be in accordance with Table 3-2. 

3-4.4 For mixed storage of  Class II  and Class I I I  liquids in 
a single pile or rack, the maximum quantity and maximum 
height in that pile or rack shall be that for Class II  liquids 
(see Tables 3-2 and 3-3), as applicable. 

3-4.5 Individual  piles (see Tables 3-1 and 3-2) shall be 
ar ranged so that piles are separated from each other  by at 
least 4 ft (1.22 m). 

3-4.6 Single-row or double-row rack storage (see Table 3-3) 
shall be separated by a minimum of  8-ft (2.44-m) aisles from 
other  rows of  rack storage or o ther  pile storage. 

3-4.7 Empty or  idle combustible pallet storage within the 
combustible liquid storage area shall be l imited to a maxi- 
mum pile size of  250 sq ft (23.2 m z) and maximum storage 
height of  7 ft (2.13 m). Idle pallet storage shall be separated 
from combustible liquids by at least 4 ft (1.22 m). 
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Table 3-1 
Unprotected Storage of Combustible Liquids in 

Containers and Portable Tanks 

Container Storage Portable Tank Storage 
Max. Max. Max. Max Max. Max. 
Pile Quan. Total Pile Quan. Total 
Hgt. per pile Quan. Hgt. per pile Quan. 

Class (ft) (gal) (gal) (ft) (gal) (gal) 

II 7 2,000 4,000 l0 3,000 6,000 
IlIA 7 7,000 lft,000 10 11 ,000  22,000 
IlIB 7 7,000 28,000 10 11 ,000  44,000 

For SI'Units: 1 ft = 0.3048 m, 1 gal = 3.785 L 

Table 3-2 
Storage Arrangements for Protected Palletized or 

Solid Pile Storage of Combustible Liquids 
in Containers and Portable Tanks 

Max. Storage Height Max. Quan. per 
(ft) pile (gal) 

Portable Portable 
Class Containers Tanks Containers Tanks 

II 7 10 7,500 20,000 
III 10 15. - 10,000 20,000 

For SI Units: 1 ft = 0.3048 m, 1 gal = 3.785 L 

Table 3-3 
Storage Arrangements for Protected Rack 

Storage of Combustible Liquids in Containers 

Class Type Rack 

Max. Max. Quan. 
Storage Hgt. per rack 

(ft) (gal) 

lI Double Row 
or Single Row 15 9,000 

Ill Multi-Row 
Double Row 
or Single Row 20 24,000 

For SI Units: 1 ft = 0.3048 m, 1 gal = 3.785 L 

3-4.8 Large combustible liquid storage areas shall be a min- 
imum of l00 ft (30.5 m) away from explosives magazines or 
electrical substations. 

3-4.9 Large combustible liquid storage areas shall be a min- 
imum of 100 ft (30.5 m) away from any shaft station, unless 
equipped with an approved fire protection system. 

3-4.10 Large combustible liquid storage areas shall be a min- 
imum of 100 ft (30.5 m) away from any working face and out 
of the line of sight of blasting or a min imum of 500 ft 
(152 m), l ine  of sight, away from any working face tO avoid 
damage from fly rock. 

3-4.11 Large combustible liquid storage areas shall be sep- 
arated from other flammable or combustible liquid storage 
areas by a distance of at least 100 ft (30.5 m), or separated 
by unexcavated rock or masonry bulkhead. 

3-4.12 Large combustible liquid storage areas that are 
enclosed shall be built of noncombustible materials. Combus- 
tible rock within all large combustible liquid storage areas shall 
be covered with noncombustible materials such as Gunite, 
shotcrete, or preformed masonry. No storage areas shall 
be constructed in a location bounded at any point by self- 
igniting ore. 

3-4.13 If enclosed, each opening into a large combustible 
liquid storage area shall be equipped witha self-closing metal 
door. 

3-4.14 Bulkheads, if used, shall be tightly sealed and shall 
be built or covered with noncombustible materials. 

3-4.15 Tanks shall rest on the ground or on foundations 
made of concrete, masonry, piling, or steel. Tank foundations 
shall be designed to minimize the possibility of uneven set- 
tling of the tank and to minimize corrosion in any part of 
the tank resting on the foundation. (Useful information on 
tank foundations may be found in Appendix E of API 650, 
Standard for Welded Steel Tanks for Oil Storage, and Appendix 
B of API 620, Recommended Rules for the Design and Construc- 
tion of Large, Welded, Low-Pressure Storage Tanks.) 

3-4.16 The entire large combustible liquid storage area 
below the door sill shall be capable of contain!ng the total 
amount  of combustible liquid or means shall be provided to 
remove the combustible liquid safely. 

3-4.17 Electrical equipment within large combustible liquid 
storage areas containing Class II combustible liquids shall be 
Class I, Division 2, as specified in NFPA 70, National Electri- 
cal Code, or Bureau of Mines or Mine Safety and Health 
Administration classified permissible electrical equipment.  

3-4.18 All piping, valves, and fittings shall be suitable for 
the expected working pressures and structural stresses. 

3-4.19 Large combustible liquid storage areas shall have 
exhaust directed to an exhaust ventilating system. This 
requirement  does not apply to buried tanks or areas 
equipped with automatic fire protection systems. 

3-4.20 Adequate ventilation shall be provided to prevent 
the accumulation of flammable vapors. 

3-5 D i s p e n s i n g  C o m b u s t i b l e  L iquids .  

3-5.1 When combustible liquids are transferred within a 
storage area, means to control the flow to minimize leakage 
or accidental discharge shall be provided. 

3-5.2 Combustible liquids may be dispensed by applying 
positive pressure to drums and similar vessels only when these 
vessels are approved for the purpose. Otherwise, pumps tak- 
ing suction through the top of the container or gravity feed 
with self-closing faucets shall be used. 
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3-5.3 Where electrically powered pumps are used to trans- 
fer combustible liquids, a clearly identified and accessible 
switch or  circuit breaker  shall be provided at a location 
remote from dispensing devices, including remote pumping  
systems, to shut off the  power to all dispensing devices in the 
event of  an emergency.  

3-6 Housekeeping. 

3-6.1 Maintenance and opera t ing  practices within a com- 
bustible liquids storage area shall minimize leakage and pre- 
vent the accidental escape of combustible liquids from the 
storage area. 

3-6.2 Combustible material shall not be allowed to accumu- 
late in quantities sufficient to create a fire hazard within a 
combustible liquids storage area. 

3-6.3 Approved metal receptacles shall be p rov ided  within 
a combustible liquids storage area for the storage of oil-soaked 
waste or  cloths until removed to a safe place for disposal. 

3-6.4 Access routes shall be kept clear of obstruction to per- 
mit ready access and use of  fire protection equipment.  

3-7 Personnel Safety. 

3-7.1 Precautions shall be taken to prevent  the ignition of  
flammable vapors. Sources of  ignition include, but  are not 
limited to: open flames; smoking; cutting and welding; hot 
surface, frictional heat; electrical; heat -producing chemical 
reactions; and radiant  heat. 

Chapter 4 Fire Suppression 

4-1 Flammable Liquid Storage Areas. 

4-1.1 At least one portable fire extinguisher having a nom- 
inal capacity of 10 lb (4.55 kg) with a minimum rating of 4A- 
40B:C shall be readily accessible to small f lammable liquid 
storage areas. 

4-1.2 At least one portable fire extinguisher having a nom- 
inal capacity of  30 lb (11.3 kg) with a minimum rating of 20A- 
80B:C shall be readily accessible to large flammable liquid 
storage areas. The  installation of  manual  or automatic fire 
suppression systems shall not eliminate the requirement  for 
a portable  fire extinguisher.  

4-2 Combustible Liquid Storage Areas. 

4-2.1 Suitable portable fire extinguishers,  or fire suppres-  
sion systems, or  preconnected hoselines shall be provided in 
combustible liquid storage areas. 

4-2.2 At least one portable fire extinguisher having a nom- 
inal capacity of 20 lb (9.1 kg) with a minimum rating of  10A- 
60B:C shall be located outside of, but  not more than 10 ft 
(3 m) from, the opening  into any separate storage area. 

4-3 Portable Fire Extinguishers. 

4-3.1 Hand portable and wheeled extinguishers shall be 
in accordance with Chapters  1, 2, 4, and 5 of NFPA 10, 
Standard for Portable Fire Extinguishers. 

4-3.2 Where  por table  fire ext inguishers  are p rov ided  
within storage areas, travel distance to a portable  extin- 
guisher shall not exceed 40 ft (12.2 m). 

4-4 Preconnected Hoselines. 

4-4.1 Preconnected hoselines shall be in accordance with 
sections 4-1, 4-2, Chapter  5, and Chapter  7 of  NFPA 14, 
Standard for the Installation of Standpipe and Hose Systems, and 
shall be a minimum of  ei ther 11/2 in. (38.1 mm) lined or 1 
in. (25.4 mm) hard rubber.  

4-5 Fire Suppression Systems. 

4-5.1 Fire suppress ion  systems, o ther  than automat ic  
sprinkler  systems, shall be in accordance with NFPA 11, 
l lA ,  12, 12A, 15, 16, and 17. 

4-5.2 Automatic spr inkler  systems shall be installed in 
accordance with NFPA 13, Standard for the Installation of 
Sprinkler Systems. 

4-5.3 Where  the fire suppression requi rements  of  this 
s tandard are met by means other  than an automat ic  sprin- 
kler system, but  an automatic sprinkler  system is installed 
to supplement  such means, the water supply requirements  
for automatic sprinkler  systems contained in Section 2-2 of  
NFPA 13 need not be met. 

4-6 Inspection and Maintenance. 

4-6.1 Portable extinguishers shall be maintained in accor- 
dance with NFPA 10, Standard for Portable Fire Extinguishers. 

4-6.2 Any fire suppression system, including sprinklers 
installed to satisfy the requirements  of this s tandard,  shall 
be proper ly  maintained in accordance with the applicable 
s tandards for the system. 

4-7 Training. 

4-7.1 All persons who may be expected to inspect, test, 
operate,  or  maintain fire suppression systems shall be thor- 
oughly trained in the functions they are expected to per- 
form with periodic refresher  instructions. 

Chapter 5 Referenced Publications 

5-1 The  following documents  of  port ions thereof  are ref- 
erenced within this s tandard and shall be considered par t  
of the requirements  of this document.  The  edition indi- 
cated for each reference is the current  edition as of  the 
date of the NFPA issuance of this document.  
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5-1.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 10-1990, Standard for Portable Fire Extinguishers 

NFPA 11-1988, Standard for Low Expansion Foam and 
Combined Agent Systems 

NFPA 11A-1988,  Standard for Medium- and High- 
Expansion Foam Systems 

NFPA 12-1989, Standard on Carbon Dioxide Extinguishing 
Systems 

NFPA 12A- 1989, Standard on Halon 1301 Fire Extinguish- 
ing Systems 

NFPA 13-1989, Standard for the Installation of Sprinkler 
Systems 

NFPA 14-1990, Standard for the Installation of Standpipe 
and Hose Systems 

NFPA 15-1990, Standard for Water Spray Fixed Systems for 
Fire Protection 

NFPA 16-1986, Standard for the Installation of Deluge 
Foam-Water Sprinkler Systems and Foam-Water Spray Systems 

NFPA 17-1990, Standard for Dry Chemical Extinguishing 
Systems 

NFPA 30-1990, Flammable and Combustible Liquids Code 
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