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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA
®
 STANDARDS

NFPA
®
 codes,  standards,  recommended practices,  and guides (“NFPA Standards”) ,  of which the document

contained herein is one,  are developed through a consensus standards development process approved by the
American National Standards Institute.  This process brings together volunteers representing varied viewpoints
and interests to achieve consensus on fre and other safety issues.  While the NFPA administers the process and
establishes rules to promote fairness in the development of consensus,  it does not independently test,  evaluate,  or
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury,  property,  or other damages of any nature whatsoever,
whether special,  indirect,  consequential or compensatory,  directly or indirectly resulting from the publication,  use
of,  or reliance on NFPA Standards.  The NFPA also makes no guaranty or warranty as to the accuracy or
completeness of any information published herein.

In issuing and making NFPA Standards available,  the NFPA is not undertaking to render professional or other
services for or on behalf of any person or entity.  Nor is the NFPA undertaking to perform any duty owed by any
person or entity to someone else.  Anyone using this document should rely on his or her own independent
judgment or,  as appropriate,  seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances.

The NFPA has no power,  nor does it undertake,  to police or enforce compliance with the contents of NFPA
Standards.  Nor does the NFPA list,  certify,  test,  or inspect products,  designs,  or installations for compliance with
this document.  Any certifcation or other statement of compliance with the requirements of this document shall
not be attributable to the NFPA and is solely the responsibility of the certifer or maker of the statement.

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDITION

Text revisions are shaded.  A Δ  before a section number indicates that words within that section were
deleted and a Δ  to the left of a table or fgure number indicates a revision to an existing table or
fgure.  When a chapter was heavily revised,  the entire chapter is marked throughout with the Δ
symbol.  Where one or more sections were deleted,  a •  is placed between the remaining sections.
Chapters,  annexes,  sections,  fgures,  and tables that are new are indicated with an N.

Note that these indicators are a guide.  Rearrangement of sections may not be captured in the
markup,  but users can view complete revision details in the First and Second Draft Reports located in
the archived revision information section of each code at www.nfpa.org/docinfo.  Any subsequent
changes from the NFPA Technical Meeting,  Tentative Interim Amendments,  and Errata are also
located there.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes,  standards,  recommended practices,  and guides (“NFPA Standards”)  should be
aware that these documents may be superseded at any time by the issuance of a new edition,  may be
amended with the issuance of Tentative Interim Amendments (TIAs) ,  or be corrected by Errata.  It is
intended that through regular revisions and amendments,  participants in the NFPA standards
development process consider the then-current and available information on incidents,  materials,
technologies,  innovations,  and methods as these develop over time and that NFPA Standards refect
this consideration.  Therefore,  any previous edition of this document no longer represents the current
NFPA Standard on the subject matter addressed.  NFPA encourages the use of the most current edition
of any NFPA Standard [as it may be amended by TIA(s)  or Errata]  to take advantage of current
experience and understanding.  An offcial NFPA Standard at any point in time consists of the current
edition of the document,  including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or
corrected by Errata,  visit the “Codes & Standards” section at www.nfpa.org.
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Updating of NFPA Standards

Users of NFPA codes,  standards,  recommended practices,  and guides (“NFPA Standards”)  should be aware that these
documents may be superseded at any time by the issuance of a new edition,  may be amended with the issuance of Tentative
Interim Amendments (TIAs) ,  or be corrected by Errata.  It is intended that through regular revisions and amendments,
participants in the NFPA standards development process consider the then-current and available information on incidents,
materials,  technologies,  innovations,  and methods as these develop over time and that NFPA Standards refect this
consideration.  Therefore,  any previous edition of this document no longer represents the current NFPA Standard on the
subject matter addressed.  NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended
by TIA(s)  or Errata]  to take advantage of current experience and understanding.  An offcial NFPA Standard at any point in
time consists of the current edition of the document,  including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or corrected by Errata,  visit the
“Codes & Standards” section at www.nfpa.org.

Interpretations of NFPA Standards

A statement,  written or oral,  that is not processed in accordance with Section 6 of the Regulations Governing the
Development of NFPA Standards shall not be considered the offcial position of NFPA or any of its Committees and shall not
be considered to be,  nor be relied upon as,  a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in,  related to,  or asserted in
connection with an NFPA Standard.  The users of NFPA Standards bear the sole responsibility for determining the validity of
any such patent rights,  as well as the risk of infringement of such rights,  and the NFPA disclaims liability for the infringement
of any patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI)  regarding the inclusion of patents in
American National Standards (“the ANSI Patent Policy”) ,  and hereby gives the following notice pursuant to that policy:

NOTICE:  The user’s attention is called to the possibility that compliance with an NFPA Standard may require use of an
invention covered by patent rights.  NFPA takes no position as to the validity of any such patent rights or as to whether such
patent rights constitute or include essential patent claims under the ANSI Patent Policy.  If,  in connection with the ANSI Patent
Policy,  a patent holder has fled a statement of willingness to grant licenses under these rights on reasonable and
nondiscriminatory terms and conditions to applicants desiring to obtain such a license,  copies of such fled statements can be
obtained,  on request,  from NFPA.  For further information,  contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal,  state,  and local laws and regulations.  NFPA does not,  by the
publication of its codes,  standards,  recommended practices,  and guides,  intend to urge action that is not in compliance with
applicable laws,  and these documents may not be construed as doing so.

Copyrights

NFPA Standards are copyrighted.  They are made available for a wide variety of both public and private uses.  These include
both use,  by reference,  in laws and regulations,  and use in private self-regulation,  standardization,  and the promotion of safe
practices and methods.  By making these documents available for use and adoption by public authorities and private users,  the
NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference.  The term
“adoption by reference” means the citing of title,  edition,  and publishing information only.  Any deletions,  additions,  and
changes desired by the adopting authority should be noted separately in the adopting instrument.  In order to assist NFPA in
following the uses made of its documents,  adopting authorities are requested to notify the NFPA (Attention:  Secretary,
Standards Council)  in writing of such use.  For technical assistance and questions concerning adoption of NFPA Standards,
contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA procedures
governing its codes and standards development process,  including information on the procedures for requesting Formal
Interpretations,  for proposing Tentative Interim Amendments,  and for proposing revisions to NFPA standards during regular
revision cycles,  should be sent to NFPA headquarters,  addressed to the attention of the Secretary,  Standards Council,  NFPA, 1
Batterymarch Park,  P.O.  Box 9101 ,  Quincy,  MA 02269-9101 ;  email:  stds_admin@nfpa.org.

For more information about NFPA, visit the NFPA website at www.nfpa.org.  All NFPA codes and standards can be viewed at
no cost at www.nfpa.org/docinfo.
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This edition of NFPA 120,  Standard for Fire Prevention and Control in Coal Mines,  was prepared by the
Technical Committee on Mining Facilities.  It was issued by the Standards Council on November 4,
2019,  with an effective date of November 24,  2019,  and supersedes all previous editions.

This edition of NFPA 120 was approved as an American National Standard on November 24,  2019.

Origin and Development of NFPA 120

In 1977,  with the formation of the Mining Committee,  this standard,  NFPA 120,  formerly NFPA
653,  was reassigned to the Committee on Mining Facilities.  The change in numerical identity of the
standard was in keeping with the numbering sequence assigned to the Mining Committee for other
documents now under development.  NFPA 120 represents a complete revision of former NFPA 653
and also includes changes in style in accordance with the NFPA Manual of Style.

The 1971  edition of NFPA 653,  Coal Preparation Plants,  was the same as the 1959 edition and was
adopted at the NFPA 1971  Annual Meeting.  The 1959 edition of NFPA 653 was prepared by the
NFPA Committee on Dust Explosion Hazards and was adopted at the 1958 Annual Meeting with an
amendment adopted in 1959.

The 1994 edition of NFPA 120 included a variety of technical and editorial updates.  Previous
editions not already mentioned include versions issued in 1984 and 1988.

The 1999 edition addressed the need for emergency lighting,  expanded the types of portable fre
extinguishers used,  and expanded and clarifed the types of fre suppression equipment used.  The
water supply requirements also were clarifed.

The 2004 edition applied the NFPA Manual of Style to the document.  It also incorporated all the
appropriate sections of NFPA 121  and NFPA 123,  which was done in an effort to consolidate
common requirements.

The Coal Mining Task Group for the 2004 edition consisted of the following members:  Matt
Bujewski,  Chair,  Marsh Inc.;  Tim Gierer,  Alltype Fire Protection;  Dennis Brohmer,  Ansul Inc.;  Jay
Senn,  Peabody Energy Group;  Charlie Russell,  Arch Coal Inc.;  Brent Sullivan,  Coteau Properties;
Carol Boring,  Mine Safety and Health Administration;  Alex Smith,  NIOSH; Mario Orozco,  Zurich
Services Corp.;  Mike Wegleitner,  Falkirk Mining Co.  (alternate for Brent Sullivan) ;  and Bill Wilson,
U.S.  Department of Labor (alternate for Carol Boring) .

For the 2010 edition,  the technical committee revised the fre prevention and fre protection
provisions for coal mines by requiring the use of means to manage the spontaneous combustion
potential of the coal being mined,  including adding an inspection plan for carbon monoxide
detection systems.  The fre prevention practices for coal mines were improved by referencing the
inspection and maintenance practices of fre suppression systems in the corresponding NFPA fre
suppression standard.  The committee provided improved fre protection for transformers by
referencing NFPA 70®,  National Electrical Code®,  and adding NFPA 850,  Recommended Practice for Fire
Protection for Electric Generating Plants and High Voltage Direct Current Converter Stations,  as an annex
reference.  Similarly,  the standard was revised to make it consistent with fre protection industry
practices and the updated provisions in NFPA 122,  Standard for Fire Prevention and Control in Metal/
Nonmetal Mining and Metal Mineral Processing Facilities.

For the 2014 edition,  the technical committee rewrote the sprinkler requirements in a more
coherent manner and provided additional guidance for underground sprinkler systems.  The
committee established a common defnition and a protection scheme for self-propelled,  mobile,  and
portable equipment.
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In the 2020 edition,  the technical committee has added new fre safety material to Chapter 6 related to the use of spiral
concentrators in coal processing facilities.  Direction has been provided to the stakeholder regarding best practices during
welding and cutting operations within the vicinity of spiral concentrators,  including associated Annex A material for further
guidance.
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This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

NOTE:  Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope:  This Committee shall have primary responsibility for documents on
safeguarding life and property against fre,  explosion,  and related hazards associated with
underground and surface coal and metal and nonmetal mining facilities and equipment.
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Standard for

Fire Prevention and Control in Coal Mines

2020 Edition

IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers.  These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles.  This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs).  An offcial NFPA Standard at any
point in time consists of the current edition of the document, together
with all TIAs and Errata in effect.  To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www.nfpa.org/docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

NOTICE:  An asterisk (*)  following the number or letter
designating a paragraph indicates that explanatory material on
the paragraph can be found in Annex A.

A reference in brackets [  ]  following a section or paragraph
indicates material that has been extracted from another NFPA
document.  Extracted text may be edited for consistency and
style and may include the revision of internal paragraph refer‐
ences and other references as appropriate.  Requests for inter‐
pretations or revisions of extracted text shall be sent to the
technical committee responsible for the source document.

Information on referenced and extracted publications can
be found in Chapter 2 and Annex B.

Chapter 1    Administration

1.1  Scope.

1 .1 .1*    This standard shall cover minimum requirements for
reducing loss of life and property from fre and explosion in
the following:

(1 ) Underground bituminous coal mines
(2) Coal preparation plants designed to prepare coal for

shipment
(3) Surface building and facilities associated with coal mining

and preparation
(4) Surface coal and lignite mines

1.1 .2    This standard shall not apply to the following:

(1 ) Flammable and combustible liquids produced in under‐
ground coal mines

(2) Other equipment and processes,  such as coal pulverizers,
used to condition coal for fring in boilers at power-
generating plants or gasifcation plants or for utilization
in certain special processes

1.2 Purpose.    This standard shall be intended for the use and
guidance of those charged with designing,  constructing,
purchasing,  testing,  installing,  examining,  approving,  operat‐
ing,  or maintaining fre prevention,  fre protection,  or fre-
fghting equipment in underground bituminous coal mines,
coal preparation plants,  and surface mining equipment and
processes.

1 .3*  Application.

1 .3.1    This standard shall be based on the current state of the
art,  and application to existing installations shall not be manda‐
tory.  Nevertheless,  operating mines are urged to adopt those
features of this standard that are considered applicable and
reasonable for existing installations.

1 .3.2    At times it will be necessary for those responsible for the
storage of fammable and combustible liquids and the use of
diesel-powered equipment within underground bituminous
coal mines to consult an experienced fre protection specialist,
and it shall be permitted.

1 .3.3    Only those skilled in fre protection shall be considered
competent to design and supervise the installation of mine fre
protection systems.

1.3.4    Coal preparation plants shall be designed by experi‐
enced persons familiar with fre and explosion hazards in coal-
processing plants.

1 .3.5    At times it will be necessary for those charged with
purchasing,  testing,  approving,  and maintaining fre protection
equipment for self-propelled and surface mining equipment to
consult an experienced fre protection specialist.

1.4 Retroactivity.    The provisions of this standard refect a
consensus of what is necessary to provide an acceptable degree
of protection from the hazards addressed in this standard at
the time the standard was issued.

1 .4.1    Unless otherwise specifed,  the provisions of this stand‐
ard shall not apply to facilities,  equipment,  structures,  or instal‐
lations that existed or were approved for construction or
installation prior to the effective date of the standard.  Where
specifed,  the provisions of this standard shall be retroactive.

1 .4.2    In those cases where the authority having jurisdiction
determines that the existing situation presents an unacceptable
degree of risk,  the authority having jurisdiction shall be permit‐
ted to apply retroactively any portions of this standard deemed
appropriate.

1 .4.3    The retroactive requirements of this standard shall be
permitted to be modifed if their application clearly would be
impractical in the judgment of the authority having jurisdic‐
tion,  and only where it is clearly evident that a reasonable
degree of safety is provided.

1 .4.4    Operators are urged to avail themselves of any informa‐
tion that will prevent dust dispersions,  eliminate sources of
ignition,  or otherwise reduce fre and explosion hazards by
improving conditions in their plants.

1.5 Equivalency.    Nothing in this standard is intended to
prevent the use of systems,  methods,  or devices of equivalent or
superior quality,  strength,  fre resistance,  effectiveness,  durabil‐
ity,  and safety over those prescribed by this standard.

1.5.1    Technical documentation shall be submitted to the
authority having jurisdiction to demonstrate equivalency.
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1.5.2    The system, method,  or device shall be approved for the
intended purpose by the authority having jurisdiction.

Chapter 2   Referenced Publications

2.1  General.    The documents or portions thereof listed in this
chapter are referenced within this standard and shall be
considered part of the requirements of this document.

Δ 2.2 NFPA Publications.    National Fire Protection Association,
1  Batterymarch Park,  Quincy,  MA 02169-7471 .

NFPA 10,  Standard for Portable Fire Extinguishers,  2018 edition.
NFPA 11 ,  Standard for Low-,  Medium-,  and High-Expansion

Foam,  2016 edition.
NFPA 13,  Standard for the Installation of Sprinkler Systems,  2019

edition.
NFPA 14,  Standard for the Installation of Standpipe and Hose

Systems,  2019 edition.
NFPA 17,  Standard for Dry Chemical Extinguishing Systems,  2017

edition.
NFPA 24,  Standard for the Installation of Private Fire Service

Mains and Their Appurtenances,  2019 edition.
NFPA 25,  Standard for the Inspection,  Testing,  and Maintenance

of Water-Based Fire Protection Systems,  2020 edition.
NFPA 30,  Flammable and Combustible Liquids Code,  2018

edition.
NFPA 51B,  Standard for Fire Prevention During Welding,  Cutting,

and Other Hot Work,  2019 edition.
NFPA 55,  Compressed Gases and Cryogenic Fluids Code,  2020

edition.
NFPA 58,  Liquefed Petroleum Gas Code,  2020 edition.
NFPA 68,  Standard on Explosion Protection by Defagration Vent‐

ing,  2018 edition.
NFPA 69,  Standard on Explosion Prevention Systems,  2019

edition.
NFPA 70®,  National Electrical Code®,  2020 edition.
NFPA 72®,  National Fire Alarm and Signaling Code®,  2019

edition.
NFPA 85,  Boiler and Combustion Systems Hazards Code,  2019

edition.
NFPA 91 ,  Standard for Exhaust Systems for Air Conveying of

Vapors,  Gases,  Mists,  and Particulate Solids,  2020 edition.
NFPA 101®,  Life Safety Code®,  2018 edition.
NFPA 704,  Standard System for the Identifcation of the Hazards of

Materials for Emergency Response,  2017 edition.
NFPA 780,  Standard for the Installation of Lightning Protection

Systems,  2020 edition.
NFPA 1142,  Standard on Water Supplies for Suburban and Rural

Fire Fighting,  2017 edition.
NFPA 1961 ,  Standard on Fire Hose,  2020 edition.
NFPA 1962,  Standard for the Care,  Use,  Inspection,  Service Test‐

ing,  and Replacement of Fire Hose,  Couplings,  Nozzles,  and Fire Hose
Appliances,  2018 edition.

NFPA 2001 ,  Standard on Clean Agent Fire Extinguishing Systems,
2018 edition.

2.3 Other Publications.

2.3.1  API Publications.    American Petroleum Institute,  200
Massachusetts Avenue NW, Suite 1100,  Washington,  DC 20001 .

API STD 2000,  Standard for Venting Atmospheric and Low-
Pressure Storage Tanks,  2014 edition.

2.3.2 ASME Publications.    American Society of Mechanical
Engineers,  Two Park Avenue,  New York,  NY 10016-5990.

Boiler and Pressure Vessel Code,  2017.

2.3.3 ASTM Publications.    ASTM International,  100 Barr
Harbor Drive,  P.O.  Box C700,  West Conshohocken,  PA
19428-2959.

ASTM D5/D5M, Standard Test Method for Penetration of Bitumi‐
nous Materials,  2013.

ASTM D323,  Standard Test Method for Vapor Pressure of Petro‐
leum Products (Reid Method),  2015a.

ASTM D4359,  Standard Test Method for Determining Whether a
Material is a Liquid or a Solid,  1990,  reapproved 2012.

•
2.3.4 NETA Publications.    InterNational Electrical Testing
Association,  3050 Old Centre Avenue,  Suite 101 ,  Portage,  MI
49024.

ANSI/NETA MTS,  Standard for Maintenance Testing Specifca‐
tions for Electrical Power Distribution Equipment and Systems,  2015.

2.3.5 U.S.  Bureau of Mines Publications.    National Technical
Information Service (NTIS) ,  5301  Shawnee Road,  Alexandria,
VA 22312.

Schedule 2G,  March 1968.

Δ 2.3.6 USDA Forest Service Publications.    U.S.  Department of
Agriculture Forest Service,  1400 Independence Avenue,  SW,
Washington,  DC 20250-1111 .

Specifcation 5100-186(d) ,  Fire Hose,  Cotton-Synthetic,  Lined,
Woven Jacket,  1-inch and 11∕2-inch Hose,  2006.

2.3.7 Other Publications.

Merriam-Webster’s Collegiate Dictionary,  1 1 th edition,  Merriam-
Webster,  Inc.,  Springfeld,  MA,  2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 13,  Standard for the Installation of Sprinkler Systems,  2019
edition.

NFPA 17,  Standard for Dry Chemical Extinguishing Systems,  2017
edition.

NFPA 30,  Flammable and Combustible Liquids Code,  2018
edition.

NFPA 52,  Vehicular Gaseous Fuel Systems Code,  2019 edition.
NFPA 80,  Standard for Fire Doors and Other Opening Protectives,

2019 edition.
NFPA 99,  Health Care Facilities Code,  2018 edition.
NFPA 122,  Standard for Fire Prevention and Control in Metal/

Nonmetal Mining and Metal Mineral Processing Facilities,  2020
edition.

NFPA 5000®,  Building Construction and Safety Code®,  2018
edition.

Chapter 3   Defnitions

3.1  General.    The defnitions contained in this chapter shall
apply to the terms used in this standard.  Where terms are not
defned in this chapter or within another chapter,  they shall be
defned using their ordinarily accepted meanings within the
context in which they are used.  Merriam-Webster’s Collegiate
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Dictionary,  1 1 th edition,  shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Offcial Defnitions.

3.2.1*  Approved.    Acceptable to the authority having jurisdic‐
tion.

3.2.2*  Authority Having Jurisdiction (AHJ) .    An organization,
offce,  or individual responsible for enforcing the requirements
of a code or standard,  or for approving equipment,  materials,
an installation,  or a procedure.

3.2.3 Labeled.    Equipment or materials to which has been
attached a label,  symbol,  or other identifying mark of an organ‐
ization that is acceptable to the authority having jurisdiction
and concerned with product evaluation,  that maintains peri‐
odic inspection of production of labeled equipment or materi‐
als,  and by whose labeling the manufacturer indicates
compliance with appropriate standards or performance in a
specifed manner.

3.2.4*  Listed.    Equipment,  materials,  or services included in a
list published by an organization that is acceptable to the
authority having jurisdiction and concerned with evaluation of
products or services,  that maintains periodic inspection of
production of listed equipment or materials or periodic evalua‐
tion of services,  and whose listing states that either the equip‐
ment,  material,  or service meets appropriate designated
standards or has been tested and found suitable for a specifed
purpose.

3.2.5 Shall.    Indicates a mandatory requirement.

3.2.6 Should.    Indicates a recommendation or that which is
advised but not required.

3.2.7 Standard.    An NFPA Standard,  the main text of which
contains only mandatory provisions using the word “shall”  to
indicate requirements and that is in a form generally suitable
for mandatory reference by another standard or code or for
adoption into law.  Nonmandatory provisions are not to be
considered a part of the requirements of a standard and shall
be located in an appendix,  annex,  footnote,  informational
note,  or other means as permitted in the NFPA Manuals of
Style.  When used in a generic sense,  such as in the phrase
“standards development process” or “standards development
activities,”  the term “standards” includes all NFPA Standards,
including Codes,  Standards,  Recommended Practices,  and
Guides.

3.3 General Defnitions.

3.3.1  Adequate Ventilation.    Air volume and velocity that is
suffcient to dilute,  render harmless,  and carry away fammable
or explosive concentrations of dusts and vapors.

3.3.2 Atmospheric Tank.    A storage tank that has been
designed to operate at pressures from 760 mm Hg through
812 mm Hg (atmospheric through 1 .0 psig)  measured at the
top of the tank.

3.3.3 Boiling Point.    The temperature at which the vapor pres‐
sure of a liquid equals the surrounding atmospheric pressure.
[30,  2018]

3.3.4 Closed Container.    A container as herein defned, so
sealed by means of a lid or other device that neither liquid nor
vapor will escape from it at ordinary temperatures.  [30,  2018]

3.3.5 Coal Preparation.    The separation,  crushing,  screening,
washing,  drying,  storage,  and loadout of coal to make ready for
market.

3.3.6 Combustible.    Capable of undergoing combustion.

3.3.7 Combustible Liquid.    Any liquid that has a closed-cup
fash point at or above 37.8°C (100°F) ,  as determined by the
test procedures and apparatus set forth in Section 4.4 of
NFPA 30.  Combustible liquids are classifed according to
Section 4.3 of NFPA 30.  [30,  2018]

3.3.8 Combustible Liquid Storage Area — Fixed.    An area
used for storage of Class II and Class III combustible liquids
that is infrequently moved,  and where the aggregate quantity
present shall not exceed 18,925 L (5000 gal) .  Handling of
liquids incidental to transfer can take place within a storage
area.

3.3.9 Combustible Liquid Storage Area — Mobile.    Self-
propelled or mobile equipment ftted with suitable containers
or tanks and other related fxtures used for the storage,  trans‐
port,  and dispensing of Class II and Class III combustible
liquids.  The aggregate quantity of combustible liquid carried
on such equipment does not exceed 3785 L (1000 gal) .

3.3.10 Combustible Liquid Storage Area — Portable.    An area
used for storage of Class II and Class III combustible liquids
that is periodically moved,  and where the aggregate quantity
present does not exceed 3785 L (1000 gal) .  Handling of liquids
incidental to transfer can take place within a storage area.

3.3.11  Combustion.    A chemical process of oxidation that
occurs at a rate fast enough to produce heat and usually light
in the form of either a glow or fame.  [5000,  2018]

3.3.12 Container.    Any vessel of 450 L (119 gal)  or less capacity
used for transporting or storing liquids.  [30,  2018]

3.3.13 Diesel-Powered Equipment.    Any device powered by a
diesel engine.  [122,  2020]

3.3.14 Dry Pipe Sprinkler System.    A sprinkler system employ‐
ing automatic sprinklers that are attached to a piping system
containing air or nitrogen under pressure,  the release of which
(as from the opening of a sprinkler)  permits the water pressure
to open a valve known as a dry pipe valve,  and the water then
fows into the piping system and out the opened sprinklers.
[13,  2019]

3.3.15 Emergency Egress.    An egress from a compartment or
work station in emergencies when the normal egress is unusa‐
ble.

3.3.16 Equipment Operator.    The authorized person who
starts,  controls,  or stops mining equipment.

3.3.17 Fire Detector.    An automatic device designed to detect
the presence of fre and initiate action.  [122,  2020]

3.3.18 Fire-Resistant Construction.    Masonry walls or equiva‐
lent having at least a 1 -hour fre rating,  including compressible
materials having an equivalent fre resistance capability.

3.3.19 Fire-Resistant Enclosure.    An enclosure that is construc‐
ted of fre-resistant construction.

3.3.20 Fire Risk Assessment.    The evaluation of the relative
danger of the start and spread of fre;  the generation of smoke,
gases,  or toxic fumes;  and the possibility of explosion or other
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occurrence endangering the lives and safety of personnel or
causing signifcant damage to property.  [122,  2020]

3.3.21  Fixed Fire-Suppression System.    An engineered or pre-
engineered total fooding or local application system consisting
of a fxed supply of extinguishing agent permanently connec‐
ted for fxed agent distribution to fxed nozzles that are
arranged to discharge an extinguishing agent into an enclosure
(total fooding) ,  directly onto a hazard (local application) ,  or a
combination of both;  or an automatic sprinkler system.  [122,
2020]

3.3.21 .1  Engineered Systems.    Engineered systems are those
systems requiring individual calculation and design to deter‐
mine the fow rates,  nozzle pressures,  pipe size,  area,  or
volume protected by each nozzle,  quantity of suppression
agent,  number and types of nozzles and their placement in
a specifc system.

3.3.21 .2 Pre-Engineered Systems.    Those systems having
predetermined fow rates,  nozzle pressures,  and quantities
of extinguishing agent and having specifc pipe size,  maxi‐
mum and minimum pipe lengths,  fexible-hose specifca‐
tions,  number of fttings,  and number and types of nozzles.
[17,  2017]

Δ 3.3.22 Flammable Liquid.    Any liquid that has a closed-cup
fash point below 37.8°C (100°F) ,  as determined by the test
procedures and apparatus set forth in Section 4.4 of NFPA 30,
and a Reid vapor pressure that does not exceed an absolute
pressure of 276 kPa (40 psi)  at 37.8°C (100°F) ,  as determined
by ASTM D323,  Standard Test Method for Vapor Pressure of Petro‐
leum Products (Reid Method).  Flammable liquids are classifed
according to Section 4.3 of NFPA 30.  [30,  2018]

3.3.23 Flammable Liquid Storage Area.    Area used for storage
of Class I liquids.

3.3.24 Flash Point.    The minimum temperature of a liquid at
which suffcient vapor is given off to form an ignitible mixture
with the air,  near the surface of the liquid or within the vessel
used,  as determined by the appropriate test procedure and
apparatus specifed in Section 4.4 of NFPA 30.  [30,  2018]

3.3.25 Hand Hose Line System.    A hose and nozzle assembly
connected by fxed piping or connected directly to a supply of
extinguishing agent.  [122,  2020]

3.3.26 Hydrant.    A valved hose connection.

3.3.27 Important Structures.    A structure that is considered
not expendable in an exposure fre.

3.3.28 Inby.    A mining term that means in the direction of the
face of the mine or further into the mine.

3.3.29 Intrinsically Safe.    As applied to equipment and wiring,
equipment and wiring that are incapable of releasing suffcient
electrical energy under normal or abnormal conditions to
cause ignition of a specifc hazardous atmospheric mixture.
[99,  2018]

3.3.30 Liquid.    Any material that (1 )  has a fuidity greater than
that of 300 penetration asphalt when tested in accordance with
ASTM D5/D5M, Standard Test Method for Penetration of Bitumi‐
nous Materials,  or (2)  is a viscous substance for which a specifc
melting point cannot be determined but that is determined to
be a liquid in accordance ASTM D4359,  Standard Test Method for
Determining Whether a Material is a Liquid or a Solid.  [30,  2018]

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

3.3.32 Mine Operator.    Any owner,  lessee,  or other person
who operates,  controls,  or supervises a mine.  [122,  2020]

3.3.33* Mobile Equipment.    Wheeled,  skid-mounted,  track-
mounted,  or rail-mounted equipment capable of moving or
being moved.

3.3.34* Noncombustible Material.    A material that,  in the
form in which it is used and under the conditions anticipated,
will not ignite,  burn,  support combustion,  or release fammable
vapors when subjected to fre or heat.

3.3.35 Normal Operation.    The regular performance of those
functions for which a machine or accessory is designed.

3.3.36 Operating Area.    An area where mining of coal is taking
place or area where construction is underway.

3.3.37 Outby.    A mining term that means in the direction away
from the face of the mine or toward the outside of the mine;
opposite of inby.

3.3.38 Permissible Equipment.    A completely assembled
machine or accessory for which formal approval has been
issued,  allowing operation in a potentially explosive methane
and air-mixture environment.

3.3.39 Pipeline System.    An arrangement of piping,  valves,
connections,  and allied equipment installed in a mine for the
purpose of transporting,  transferring,  or dispensing fammable
or combustible liquids.  [122,  2020]

3.3.40 Portable Extinguisher.    An extinguisher of the hand-
held or wheeled type that is capable of being carried or moved
about,  or a transportable system consisting of a hose reel or
rack,  hose,  and discharge nozzle assembly connected to a
supply of suppressant.

3.3.41  Portable Tank.    Any vessel having a liquid capacity over
230 L (60 gal)  intended for storing liquids and not intended
for fxed installation.  [30,  2018]

Δ 3.3.42 Pressure Vessel.    A container or other component
designed in accordance with the ASME Boiler and Pressure Vessel
Code.  [52,  2019]

3.3.43 Rock Dust.    Crushed limestone applied on surfaces in
mines to make coal dust incombustible in the event of a gas
explosion.

Δ 3.3.44 Safety Can.    A listed container of not more than 20 L
(5.3 gal)  capacity having a screen or strainer in each fll and
pour opening and having a spring-closing lid and spout cover
designed to safely relieve internal pressure when exposed to
fre.  [30,  2018]

3.3.45 Self-Closing Doors.    Doors that,  when opened and
released,  return to the closed position.  [80,  2019]

3.3.46 Self-Propelled Equipment.    Any unit that contains a
motive power train as an integral part of the unit.

3.3.47 Suitable.    That which is appropriate and has the quali‐
ties or qualifcations to meet a given purpose,  occasion,  condi‐
tion,  function,  or circumstance.  [122,  2020]
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3.3.48 Tank.    A closed vessel having a liquid capacity in excess
of 227 L (60 gal) .  [122,  2020]

3.3.49 Task Trained.    Instructed in the safety and health
aspects and safe work procedures of the task prior to perform‐
ing such tasks.

3.3.50 Unattended.    Any machine or device that is not regu‐
larly operated by a miner or not in direct line of sight of a
miner that is assigned within 152.4 m (500 ft)  of the equipment
during each production shift.

Chapter 4   Underground Mining Operations

4.1  General.    This chapter shall cover minimum requirements
for reducing loss of life and property from fre in underground
coal mines.

4.2*  Fire Prevention.    Precautions shall be taken to prevent
the ignition of fammable vapors and combustible materials.

4.2.1    Smoking materials,  matches,  and lighters shall not be
allowed underground.

4.2.2 Rock Dusting.    Rock dust shall be provided on the ribs,
ceiling,  and foor of the mine from the mine entry to the work‐
ing face in all areas of the mine that are active (not sealed) .

4.2.2.1    Rock dust shall be maintained at a concentration of
80 percent.

4.2.3 Cutting and Welding.    Cutting and welding and
compressed gas usage shall be in accordance with Section 7.1 .

4.2.4 Housekeeping.

4.2.4.1    Maintenance and operating practices shall prevent the
accidental release of fammable or combustible liquids.

4.2.4.2    A cleanup plan shall be established,  implemented,  and
monitored to prevent the accumulation of loose coal and other
combustible materials.

4.2.4.3    Where fammable or combustible liquids are used or
handled,  means shall be provided to dispose of leakage or
spills.

4.2.4.4    Waste receptacles shall be provided for combustible
refuse.

4.2.4.5    Routes designated for access to fre protection equip‐
ment shall be kept clear of obstructions.

4.2.5 Underground Maintenance Shops.

4.2.5.1*    Underground maintenance shops that are intended
for use longer than 6 months shall be enclosed structures of
fre-resistant construction,  including foor,  roof,  roof supports,
doors,  and door frames,  or shall be protected with an auto‐
matic sprinkler fre suppression system in accordance with
4.3.3.3.

4.2.5.2    The shop area shall be ventilated directly to a return
airway.

4.2.6*  Belt Conveyors.    Belt conveyors installed in under‐
ground coal mines shall,  as a minimum, meet all the require‐
ments of Section 9.4 of this standard.

4.2.7 Hydraulic Fluids.

4.2.7.1    Fire-resistant hydraulic fuid shall be approved by the
authority having jurisdiction.

4.2.7.2    Unattended hydraulic equipment shall employ fre-
resistant hydraulic fuid and be protected by an automatic fre
suppression system.

4.2.7.3    Where fre-resistant fuids are required,  samples of in-
use fre-resistant fuids of the invert emulsion type shall be
collected quarterly.

4.2.7.3.1    Samples of the in-use fre-resistant fuids shall be
tested individually to determine if the water content will make
the fuid fre resistant.

4.2.7.3.2    When a sample of the in-use fre-resistant fuids indi‐
cates that the water content is insuffcient for the fuid to be
fre resistant,  the fuid shall be replaced or water shall be added
to restore the fre resistance of the fuid.

4.2.7.3.3    When water is added to the hydraulic system of any
machine,  a sample shall be taken and analyzed within 24 hours.

4.2.8 Flammable Liquids Storage and Use.    The storage and
use of fammable liquids underground shall conform to
Section 7.5.

4.2.9 Combustible Liquids Storage and Use.    The storage and
use of combustible liquids underground shall conform to
Section 7.6.

4.2.10 Methane Control.    Methane within the coal mine shall
be reduced to not more than 1  percent on the intake air and
2 percent on the return air.

4.2.10.1    Methane monitors shall be provided on equipment
used to cut coal from the face.

4.2.10.1 .1    The methane monitors shall alarm at 1  percent
concentration and be interlocked to shut down the machine at
a 2 percent concentration of methane.

4.2.11*  Spontaneous Combustion.

4.2.11 .1    Mine operators shall determine the spontaneous
combustion potential of the coal being mined.

4.2.11 .2*    Mines with a high spontaneous combustion poten‐
tial shall take means to minimize the spontaneous combustion
risk.

N 4.2.12 Liquid-Filled Transformers.

N 4.2.12.1*    Transformers with mineral oil or other combustible
coolants shall not be installed underground.

N 4.2.12.2    An oil analysis,  including dissolved gas,  shall be
conducted on combustible oil–flled transformers that are loca‐
ted on the surface based on the manufacturer’s recommenda‐
tions or on ANSI/NETA MTS,  Standard for Maintenance Testing
Specifcations for Electrical Power Distribution Equipment and Systems,
whichever is more stringent.

N 4.2.13*  Thermographic Scanning.    Thermographic scanning
shall be performed on surface switchgear and motor starters
supplying the underground electrical system on an annual
basis.
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4.3*  Fire Protection.

4.3.1  Water Supply for Mine Fire Protection.

4.3.1 .1  General Requirements.

4.3.1 .1 .1*    Water distribution lines shall extend from the
surface to each operating area.

4.3.1 .1 .2    Water distribution lines from a suitable underground
supply of water shall be permitted to replace the surface distri‐
bution lines if suffcient quantity is available and power for the
pump(s)  will not be affected or interrupted during a fre.

4.3.1 .1 .3    The operator shall choose the entry in which the
water line is located,  and it shall be protected by the choice of
location.

4.3.1 .1 .4    Water fow and ventilation airfow shall be in the
same direction unless provision is made to ensure the availabil‐
ity of fre-fghting water on the upwind side of a fre in the
entry containing the water line.

4.3.1 .1 .5    Where applicable,  water lines shall be protected
against freezing.

4.3.1 .1 .6    Water lines that are 50 mm (2 in.)  or larger in diam‐
eter shall be joined with fanges,  mechanical grooved fttings,
threaded fttings,  or other fttings.

4.3.1 .1 .7    At least every third joint shall be capable of allowing
limited motion and emergency rearrangement.

4.3.1 .1 .8    Pipe and fttings shall be of metal construction and
designed to withstand the anticipated water pressure.

4.3.1 .1 .9*    Water lines shall be equipped with shutoff valves at
intervals not exceeding 1524 m (5000 ft) .

4.3.1 .1 .10    A shutoff valve shall be provided in each branch
line at the point where it is coupled to the main water line.

4.3.1 .1 .10.1    Shutoff valves for fre protection shall be sealed,
locked,  or supervised in the open position.

4.3.1 .2 Water Demand.

4.3.1 .2.1*    All coal mine water systems shall be capable of
simultaneously supplying three hose streams,  each with a fow
rate of at least 190 L/min (50 gpm) ,  and a nozzle pressure of at
least a gauge pressure of 345 kPa (50 psi)  for a total of
570 L/min (150 gpm) ,  applied through the maximum expec‐
ted lay of hose.

4.3.1 .2.2*    The mine water system shall be capable of supply‐
ing the required hose stream water demand continuously for
24 hours or the sprinkler water demand continuously for
2 hours,  whichever is the greater supply.

4.3.1 .3 Hydrants.

4.3.1 .3.1*    The mine operator shall choose the entry in which
hydrants are to be located,  except for belt conveyor entries
where hydrants shall be located in the same entry as the belt,
locate personnel doors,  and provide fre hose that reaches
parallel entries where risk of fres exists.

4.3.1 .3.2*    Hydrants that supply water to a fre hose shall be
provided on the water line at intervals not exceeding 91 .4 m
(300 ft)  for belt conveyors and 152.4 m (500 ft)  for haulage
tracks.

4.3.1 .3.3    Hydrants shall be located in the belt entry and acces‐
sible.

4.3.1 .3.3.1    If staggered crosscuts are used,  hydrant locations
and crosscuts with personnel doors shall be located to provide
a route for laying a fre hose to parallel entries.

4.3.1 .3.3.2    At least one hydrant shall be located upwind of the
area protected by an automatic sprinkler system.

4.3.1 .4 Maintenance.    The water supply system shall be main‐
tained operable.

4.3.2*  Protective Signaling Fire Detection Systems.

4.3.2.1  General Requirements.

4.3.2.1 .1*    The design and installation of all fre detection
systems shall be approved for the intended use.

4.3.2.1 .2    Fire detectors and related signaling system compo‐
nents used to initiate an audible or visual alarm, automatic acti‐
vation of a fre suppression system, or equipment shutdown
shall be listed or approved for the intended use.

4.3.2.1 .3*    Signaling system input,  alarm, and releasing circuits
shall be supervised.

4.3.2.1 .3.1    The presence of a fault,  alarm, or release shall
initiate a signal in the protected area and remotely in a
constantly attended location.

4.3.2.1 .3.2    The signal specifed in 4.3.2.1 .3.1  shall indicate
which condition has occurred.

4.3.2.1 .3.3    A trouble signal shall not be required when the
main power supply is intentionally shut off during periods of
mine inactivity.

4.3.2.1 .4*    All components of protective signaling systems used
inby the last open crosscut or in return air shall be classifed as
permissible or intrinsically safe.

4.3.2.2 Selection and Application.

4.3.2.2.1*    Carbon monoxide (CO)  detectors or the equivalent
shall be installed along all belt conveyors and at all unattended
automatic belt heads (where mine cars are loaded automati‐
cally) .

4.3.2.2.2*    Compartment sizes and contours,  airfow patterns,
obstructions,  and other characteristics of the protected area
shall determine the placement,  type,  sensitivity,  and,  where
applicable,  number of detectors.

4.3.2.2.3    The fre alarm shall identify a fre within each belt
fight (segment) .

4.3.2.2.4    Fire detection systems shall be installed so as to mini‐
mize the possibility of damage from roof falls and from the
moving belt and its load.

4.3.2.2.5    The voltage of automatic fre alarm systems shall not
exceed 120 volts.

4.3.2.2.6    The system shall be designed to provide an alarm up
to 4 hours after the source of power to the belt is shut off.

4.3.2.2.7    An audible and visual alarm shall be provided either
at the location of the belt or at a constantly attended location
that has a telephone or equivalent communication with those
miners who might be endangered.
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4.3.2.2.8    The alarm system shall be equipped with a “trouble”
signal to indicate open circuits,  shorts,  ground faults,  or any
other defects.

4.3.2.2.9    The alarm system shall include a manual reset
feature.

N 4.3.2.2.10*    Electrical equipment buildings and rooms on the
surface that are critical to underground operations shall be
provided with a smoke detection system.

N 4.3.2.2.10.1    The smoke detection system shall report to a
constantly attended location.

N 4.3.2.2.10.2    Fire alarm systems shall be installed in accordance
with NFPA 72.

4.3.2.3 Inspection, Maintenance, and Testing.

4.3.2.3.1    Fire detection systems and associated equipment
shall be tested after installation according to the manufactur‐
er’s or designer’s instruction manual.

4.3.2.3.2    The detection system shall be inspected visually
weekly.

4.3.2.3.3    Carbon monoxide detection systems shall be visually
inspected daily,  functionally tested weekly,  and calibrated
monthly,  not to exceed 31  days between calibrations.

N 4.3.2.3.4    Fire detection systems installed in surface structures
shall be inspected in accordance with NFPA 72.

4.3.3 Fire Protection Systems.

4.3.3.1  General Requirements.

4.3.3.1 .1    Mining equipment requiring a fxed fre protection
system shall be protected by a system with the capacity to
suppress the largest anticipated fres in the protected areas and
shall meet the following criteria:

(1 ) They shall be listed or approved for the purpose.
(2) They shall be located or guarded so as to be protected

against physical damage.
(3) * They shall be actuated either automatically,  manually,  or

both.
(4) * They shall be provided with an agent distribution hose or

pipe secured and protected against damage,  including
abrasion and corrosion,  and shall be fame resistant.

(5) They shall be provided with discharge nozzle blowoff caps
or other devices or materials to prevent the entrance of
moisture,  dirt,  or other material into the piping.  The
discharge nozzle protective device shall blow off,  blow
out,  or open upon agent discharge.

(6) * Water-based systems shall not be required to have nozzle
blowoff caps as long as the nozzles are kept free of block‐
age at all times.

(7) The fre protection system shall be installed so that system
actuation causes shutdown of the protected equipment.

(8) Discharge nozzles or sprinklers shall not be covered with
any material that will reduce the effectiveness of the
system.

4.3.3.1 .2    Automatically actuated systems other than water-
based sprinkler systems shall have a manual actuator capable of
being activated from the operator’s compartment or other
accessible location.

4.3.3.1 .3    Unless otherwise noted in this standard,  fre protec‐
tion systems shall be installed and operate in accordance with
the applicable NFPA standard.

4.3.3.1 .3.1    Pre-engineered systems shall be designed,  installed,
and tested in accordance with the fre suppression system
manufacturer’s listed installation and maintenance manual.

4.3.3.1 .4*    Where the nature of a coal mine does not allow the
NFPA standards to be followed, systems that provide equivalent
protection shall be approved by the authority having jurisdic‐
tion.

Δ 4.3.3.2 Applications.

Δ 4.3.3.2.1*  Equipment and Facilities.

NΔ 4.3.3.2.1 .1    Equipment and facilities shall be protected in
accordance with the following requirements:

(1 ) * Drive areas of belt conveyors shall be protected in accord‐
ance with 9.4.6.

(2) Flammable and combustible liquid storage areas shall be
protected in either of the following fashions:

(a) Automatic water-based fxed fre protection systems
installed for the protection of Class I or Class II
liquid storage areas shall be of the Class B foam–
water type.

(b) Fixed diesel or other Class II combustible liquid
storage areas shall be protected with a dry chemical
system or a system that provides equivalent protec‐
tion according to the authority having jurisdiction.

(3) Unattended hydraulic equipment shall use fre-resistant
hydraulic fuid.

(4) Unattended electrical equipment such as enclosed elec‐
tric motors,  controls,  transformers,  rectifers,  battery
chargers,  and other equipment that does not have a
hydraulic system shall be protected by an approved auto‐
matic fre protection system.

N (A)    Unattended electrical equipment located on noncombus‐
tible material and spaced at least 0.61  m (2 ft)  from coal or
other combustible material shall not be required to be protec‐
ted with an automatic fre suppression system.

N (B)    Unattended electrical equipment located on noncombus‐
tible material and separated from coal or other combustible
material by a fre-resistive layer or wall shall not be required to
be protected with an automatic fre suppression system.

N 4.3.3.2.1 .2    Sprinkler systems used to protect the equipment
and facilities listed in 4.3.3.2.1 .1  shall satisfy the requirements
of 4.3.3.3 through 4.3.3.5.4.

N 4.3.3.2.1 .3    Dry or wet chemical systems used to protect the
equipment and facilities listed in 4.3.3.2.1 .1  shall satisfy the
requirements for self-propelled equipment in 4.3.3.6.1 .

4.3.3.2.2*  Air Compressors.    Air compressors with motors that
exceed 5 horsepower shall be protected by an approved auto‐
matic fre protection system interlocked to shut down the
power to the compressor and by one of the following:

(1 ) A person in constant attendance,  within the line of sight
of the compressor,  and equipped with a portable fre
extinguisher

(2) Containment within an enclosure that is constructed of
noncombustible materials,  ventilated to prevent overheat‐



FIRE PREVENTION AND CONTROL IN COAL MINES120-12

2020 Edition Shaded text = Revisions.  Δ  = Text deletions and fgure/table revisions.  •  = Section deletions.  N  =  New material.

ing of the compressor,  and designed to provide contain‐
ment of any possible fre involving the compressor

4.3.3.3 Sprinkler System Requirements.

4.3.3.3.1*  Water Supply.    The water supply shall have enough
pressure and fow to provide sprinkler coverage as the sprinkler
design is intended.

4.3.3.3.1 .1    An approved strainer with a fush-out connection
and a manual shutoff valve shall be provided at the point of the
sprinkler system connection to the main water line.

4.3.3.3.1 .2    An indicating,  full-fow, slow-opening water control
valve shall be located at the tap of the water line supplying the
sprinkler system.

4.3.3.3.1 .3    When the sprinkler system is put into operation,
the slow-opening valve specifed in 4.3.3.3.1 .2 shall be sealed or
locked in the open position,  or be provided with a supervisory
alarm.

4.3.3.3.1 .4    A pressure gauge shall be provided at the point of
connection.

4.3.3.3.1 .5    The water line from the water main to the sprin‐
kler system shall be metallic.

4.3.3.3.1 .6    The water line from the water main to the sprin‐
kler system of a belt drive shall be fexible metal or reinforced
nonmetal if excessive vibration could reduce the reliability of
the sprinkler system.

4.3.3.3.1 .7    Fittings and piping shall have a rated pressure
higher than the anticipated maximum pressure on the system.

4.3.3.3.2 General Installation Requirements.

4.3.3.3.2.1*    Piping in sprinkler systems shall comply with
NFPA 13.

4.3.3.3.2.2    Nonmetallic pipe shall not be used downstream of
the sprinkler control valve unless investigated and approved for
this purpose.

4.3.3.3.2.3    Hangers supporting sprinkler piping shall be
metallic.

4.3.3.3.2.4    At least one hanger shall be attached to each
length of pipe.

4.3.3.3.2.5*    Sprinklers shall be standard orifce pendent,
upright,  or sidewall-type automatic sprinklers.

4.3.3.3.2.6*    For sprinkler systems installed to protect the
equipment and facilities indicated in 4.3.3.2.1 .1 (2)  through
4.3.3.2.1 .1(4) ,  4.3.3.2.1 .1 (A) ,  and 4.3.3.2.1 .1 (B) ,  sprinklers
shall be spaced no more than 3.66 m (12 ft)  apart,  and the
protection of any one sprinkler shall not exceed 9.3 m2

(100 ft2) .

4.3.3.3.2.7*    Sprinklers shall be located so that the discharge
will not be obstructed.

4.3.3.3.2.8    Sprinkler defectors shall be located at a distance
below the roof of not less than 25.4 mm (1  in.)  nor greater
than 508 mm (20 in.) .

4.3.3.3.2.9    Roof cavities containing combustible material such
as wood or coal in the area to be protected shall be protected
by installation of upright sprinklers within the cavity at the top

of riser pipes so that the defectors are within 508 mm (20 in.)
of the roof.

4.3.3.3.2.10    Wet-pipe sprinkler systems shall not be used
where chance of freezing exists.

4.3.3.3.2.11    Provisions shall be made to drain all parts of the
system.

4.3.3.3.2.12    Drain connections shall be sized as shown in
Table 4.3.3.3.2.12.

4.3.3.3.2.13    Trapped piping sections shall be equipped with
auxiliary drains or otherwise arranged to facilitate draining.

4.3.3.3.3 General Alarm Requirements for Sprinkler Systems.

4.3.3.3.3.1    A waterfow switch or alarm valve capable of detect‐
ing the fow through one opened sprinkler shall be installed in
the piping feeding the sprinklers.

(A)    An inspector’s test connection shall be provided at the
end of the most remote line of the sprinkler system.

(B)    The inspector’s test connection shall simulate the opera‐
tion of a single sprinkler for sprinkler systems other than belt
drive systems.

(C)    In addition to 4.3.3.3.3.1 (B) ,  the inspector’s test connec‐
tion for belt drive systems shall simulate a minimum of eight
sprinklers activating at the same time.

4.3.3.3.3.2    The alarm device shall be connected to an alarm
system that will alarm at a constantly attended location.  The
alarm device shall provide a local audible and visual alarm.

4.3.3.3.3.3    The alarm system shall identify the sprinkler system
involved.

4.3.3.3.3.4    In dry-pipe automatic sprinkler systems,  the alarm
system shall be actuated by a pressure switch associated with the
trim on the dry-pipe device.

4.3.3.3.3.5    A paddle-type water fow switch shall be installed in
wet systems only.

4.3.3.3.4 Antifreeze System.    Where danger of freezing exists,
sprinkler systems flled with antifreeze solution shall be permit‐
ted and shall meet the requirements of 7.6.2 and 7.6.3 of
NFPA 13.

4.3.3.3.5*  Dry-Pipe System.    Where danger of freezing exists,
a dry-pipe sprinkler system shall be permitted and shall meet
the requirements of 4.3.3.3.5.1  through 4.3.3.3.5.7.

4.3.3.3.5.1    The dry-pipe valve and its accessories shall be
installed in a separate area and shall be protected against freez‐
ing and mechanical injury.

4.3.3.3.5.2    If the separate area described in 4.3.3.3.5.1  is venti‐
lated with return air,  all electrical components shall be permis‐
sible or intrinsically safe.

Table 4.3.3.3.2.12 Sizes of Drain Connections

Riser or Main Size Size of Drain Connection

Up to 2 in. 3∕4  in.  or larger
21∕2  in.  to 31∕2  in. 1 1∕4  in.  or larger
4 in.  and larger 2 in.  only

For SI units,  1  in.  = 25.4 mm.
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4.3.3.3.5.3    Water pressure shall be regulated not to exceed
the maximum pressure specifed by the manufacturer of the
dry-pipe valve.

4.3.3.3.5.4    The dry-pipe valve shall be installed in accordance
with the manufacturer’s instructions.

4.3.3.3.5.5    Mechanical grooved couplings,  including gaskets
used on dry-pipe systems,  shall be listed for dry-pipe service.

4.3.3.3.5.6    Operation of the dry-pipe system and supervision
of the system, including pressure of the air supply,  shall be
signaled to an attended location.  Signaling to an attended loca‐
tion shall be permitted to utilize alarm systems serving fre
detection equipment.

4.3.3.3.5.7    The system air supply shall be provided from a reli‐
able source such as a dedicated compressor and shall be
equipped with an air maintenance device.

4.3.3.3.5.8    Sprinklers shall be installed in the upright position
on a dry-pipe system or be listed dry type or horizontal sidewall
sprinklers installed according to the listing for dry-pipe systems.

4.3.3.3.6 Protection of Specifc Hazards.

4.3.3.3.6.1*    Automatic water-based fxed fre protection
systems installed for the protection of Class I or Class II liquid
storage areas shall be of the foam–water type.

4.3.3.3.6.2*    Where the requirements of 9.4.6 dealing with
underground belt drives are satisfed by installing automatic
sprinkler systems,  such systems shall comply with the require‐
ments of 4.3.3.3.1 .2 and 4.3.3.3.1 .3.

4.3.3.4 Automatic Sprinkler System Acceptance Testing.

4.3.3.4.1  Flushing of Water-Line Connections.

4.3.3.4.1 .1    Water-line connections and lead-in connections
shall be fushed at the maximum fow rate available before
connection is made to the sprinkler piping in order to remove
foreign material.

4.3.3.4.1 .2    Flushing shall be continued until the water is clear.

4.3.3.4.2 Flow Testing of Sprinkler Systems.

Δ 4.3.3.4.2.1    Wet-pipe closed automatic sprinkler systems shall
be fow-tested by operating fow through at least one sprinkler
for non–belt drive areas and at least eight sprinklers for belt
drive areas.

4.3.3.4.2.2    If the system contains fewer than eight sprinklers,
all sprinklers or an inspector’s test simulating all sprinklers
shall be fow-tested as specifed in 4.3.3.4.2.1 .

4.3.3.4.2.3    With a water fow and pressure that is present
under normal mine operating conditions,  if the residual pres‐
sure measured downstream of the opened sprinklers is 70 kPa
(10 psi)  or greater for belt drive systems and 140 kPa (20 psi)
for all other systems,  the system shall be considered acceptable.

4.3.3.4.2.4    Closed sprinkler systems installed to protect areas
where the water discharge could damage the area or its
contents shall not be required to be tested by operating fow
through opened sprinklers.

4.3.3.4.2.5    Where the condition(s)  in 4.3.3.4.2.4 exist,  the
alternative test of operating fow through a 51  mm (2 in.)  valve
test connection shall be permitted to be used.

4.3.3.4.2.6    Portable sprinkler systems that are dismantled and
reinstalled in new areas shall be fow-tested following the initial
installation.

4.3.3.4.3 Tests of Dry-Pipe Sprinkler Systems.

4.3.3.4.3.1    Where there is no risk of freezing,  new dry-pipe
systems shall be fow-tested and hydrostatically tested in accord‐
ance with NFPA 13.

4.3.3.4.3.2    A dry-pipe valve shall be tested according to the
manufacturer’s recommendations.

4.3.3.4.3.3*    Where there is risk of freezing in dry-pipe systems,
an air pressure of 276 kPa (40 psi)  shall be pumped up and
allowed to stand 24 hours,  and all leaks that allow a loss of pres‐
sure over 10.3 kPa (1 1∕2  psi)  during the 24 hours shall be stop‐
ped.

4.3.3.5 Inspection, Maintenance, and Testing.

4.3.3.5.1    All fre suppression systems shall be tested after
installation in accordance with the appropriate NFPA standard.

4.3.3.5.2    If an applicable NFPA standard does not exist,  then a
fre suppression system shall be tested in accordance with the
manufacturer’s or designer’s instruction manual.

4.3.3.5.3    Testing shall not require the discharge of suppres‐
sant unless there is no other satisfactory manner in which the
reliability and integrity of the system can be verifed.

4.3.3.5.4*    All persons who inspect,  test,  operate,  or maintain
fre suppression systems shall be trained.

4.3.3.5.5 Sprinkler System Maintenance.

4.3.3.5.5.1    All sprinkler systems shall be maintained in accord‐
ance with the manufacturer’s requirements or in accordance
with NFPA 25.

4.3.3.5.5.2*    As a minimum, all closed-head sprinkler systems,
except antifreeze systems,  shall be fushed annually by operat‐
ing fow through the end of the line drain(s)  for the system to
remove any silt buildup.

(A)    If pendent sprinklers are used on wet-type sprinkler
systems,  the end sprinkler on each line shall be removed and
examined annually to check for silt buildup.

(B)    If silt buildup is found,  all sprinklers on the line shall be
removed,  the line fushed,  and new sprinklers installed.

4.3.3.5.5.3*    As a minimum, deluge sprinklers and deluge
water-spray systems shall be fow-tested on a monthly basis.

4.3.3.5.5.4    The strainer shall be fushed on a weekly basis,  at a
minimum.

4.3.3.5.6 Antifreeze Systems.

(A)    Each year at the onset of freezing weather,  a small amount
of antifreeze shall be drawn from the drain valve and the test
valve(s)  and tested with a hydrometer to ensure that the solu‐
tion is suitable for the lowest temperature expected.

(B)    If the test described in 4.3.3.5.6(A)  shows that the solution
is not suitable,  the solution shall be replaced.

4.3.3.6 Fire Suppression for Self-Propelled Equipment.

4.3.3.6.1*    Fire suppression systems consisting of an agent
container and a network of agent distribution hose or pipe with
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discharge nozzles attached shall be used to protect self-
propelled equipment and shall comply with the following:

(1 ) The system shall suppress any potential fre on the
equipment it is intended to protect.

(2) The fre suppression system shall be approved for the
purpose,  and the components shall be located or guar‐
ded to protect against damage.

(3) Fire suppression systems shall be actuated automatically,
manually,  or both.

(4) Automatically actuated systems designed to incorporate
manual actuation shall be equipped with one or more
such devices accessible for actuation and shall be main‐
tained in operable condition.

(5) Discharge nozzles shall be provided with blow-off caps or
other devices to prevent the entrance of moisture or
other environmental materials into the piping.

(6) The protective device shall blow off,  blow out,  or open
upon agent discharge.

(7) The electrical components of systems installed on equip‐
ment that might be operated in the last open crosscut or
in return air shall be permissible.

(8) A standby source of power shall be provided if electrical
power is the only means of actuation.

(9) All fre suppression equipment and systems shall be
tested after installation in accordance with the manufac‐
turer’s or designer’s recommendations.

(10) Testing shall not require the discharge of agent unless
there is no other feasible way to evaluate the system.

(11) * An owner’s or operations manual shall be provided for
all fre suppression systems.

(12) * Fire suppression systems shall be inspected and main‐
tained in accordance with the appropriate NFPA stand‐
ard.

4.3.3.6.2*    Fire suppression systems shall be provided for
protection of attended,  electrically powered,  self-propelled
equipment such as cutting machines,  continuous miners,  shear‐
ers,  roof and coal drills,  loaders,  shuttle cars,  scoops,  and loco‐
motives that use hydraulic fuid,  unless fre-resistant hydraulic
fuid is used.

4.3.3.6.3    Cutting machines,  continuous miners,  shearers,  and
other machines that supply water through a hose for dust
control during mining shall be permitted to use this water
source for fre protection,  provided a diversion valve is at or
outby the operator’s station to permit quick and convenient
diversion of water to the fre suppression nozzles.

4.3.4 Manual Fire Fighting.

4.3.4.1  Portable Fire Extinguishers.

4.3.4.1 .1  General Requirements.

4.3.4.1 .1 .1*    Portable fre extinguishers used in underground
coal mines shall be listed,  multipurpose (ABC)  dry chemical
types having a minimum nominal capacity of 4.6 kg (10 lb)  of
extinguishing agent,  and shall meet the requirements of
NFPA 10.

4.3.4.1 .1 .2    Portable extinguishers shall be kept in their desig‐
nated places.

4.3.4.1 .1 .3    Extinguishers shall be located where they will be
accessible in the event of fre.

4.3.4.1 .1 .4    In areas where visual obstruction cannot be
completely avoided,  visible markings shall be provided to indi‐
cate the location.

4.3.4.1 .1 .5    Extinguishers subject to dislodgment shall be
installed in brackets specifcally designed for this problem.

4.3.4.1 .1 .6    Extinguishers shall be protected from physical
damage.

4.3.4.1 .1 .7    Damaged extinguishers shall be repaired,  replaced,
or removed from service.

4.3.4.1 .1 .8    At least one hand-portable fre extinguisher having
a nominal capacity of 9.1  kg (20 lb)  with a minimum rating of
10-A:60-B:C shall be located outside of,  but not more than
3.0 m (10 ft)  from, the opening into each fammable and
combustible storage area and maintenance shop.

4.3.4.1 .1 .9    The installation of manual or automatic fre
suppression systems shall not waive the requirement of
4.3.4.1 .1 .8.

4.3.4.1 .1 .10    Where portable fre extinguishers are provided
within fammable and combustible storage areas,  travel
distance to a portable extinguisher shall not exceed 12.2 m
(40 ft) .

4.3.4.1 .2 Selection and Application.

4.3.4.1 .2.1    Multipurpose (ABC)  dry chemical extinguishers
shall be provided for protection of the following:

(1 ) Ventilation doors on trolley wire-supplied track haulage‐
ways

(2) Pumps and pump rooms
(3) Conveyor belt drives
(4) Belt head loading equipment
(5) Air compressors
(6) Electrical equipment such as transformers,  load centers,

rectifers,  circuit breakers,  generators,  and starters
(7) Rotary dump areas
(8) Battery-charging areas
(9) Intervals of 23 m (75 ft)  along a longwall face unless

washdown hose is present
(10) Flammable and combustible liquid storage areas
(11) Mobile equipment used for the storage,  transport,  and

dispensing of combustible liquids
(12) Electric- or diesel-powered mobile equipment
(13) Self-propelled equipment

4.3.4.1 .2.2    The installation of an automatic or manually oper‐
ated fre suppression system shall not eliminate the require‐
ment for a portable fre extinguisher.

4.3.4.1 .2.3*    At least one multipurpose (ABC)  dry chemical
extinguisher having a nominal capacity of 13.6 kg (30 lb)  or
greater of agent or two multipurpose (ABC)  dry chemical
extinguishers having a nominal capacity of 9.1  kg (20 lb)  or
greater of agent each shall be provided in each working section
of a mine,  including the headgate of a longwall face.

4.3.4.1 .3 Inspection and Maintenance.

4.3.4.1 .3.1    Portable fre extinguishers shall be inspected,
maintained,  and recharged as specifed in Chapter 7 of
NFPA 10 and shall include the requirements of 4.3.4.1 .3.2
through 4.3.4.1 .3.9.
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4.3.4.1 .3.2*  Visual Inspection.

(A)    Portable fre extinguishers shall be inspected visually at
least monthly.

(B)    The visual inspection shall confrm the following:

(1 ) The extinguisher is in its designated place.
(2) The tamper seals are intact.
(3) The extinguisher gauge is in the operable range (if extin‐

guisher is stored pressure type) .
(4) There is no obvious physical damage or condition to

prevent operation.

4.3.4.1 .3.3    Extinguishers shall be subjected to a thorough
maintenance examination at least once every 12 months.

4.3.4.1 .3.4    Maintenance procedures shall include a thorough
examination of the extinguisher,  including mechanical parts,
extinguishing agent,  and the means of expulsion.

4.3.4.1 .3.5    Any detected troubles or impairments shall be
corrected or replaced immediately by competent personnel.

4.3.4.1 .3.6    Each extinguisher shall have a durable tag or label
securely attached on which the date of the maintenance serv‐
ices shall be recorded.

4.3.4.1 .3.7    All extinguishers shall be recharged after any
discharge.

4.3.4.1 .3.8    All extinguishers shall be recharged as deemed
necessary through inspection and maintenance.

4.3.4.1 .3.9    Portable extinguishers shall be hydrostatically
tested at intervals not exceeding those specifed in Chapter 8 of
NFPA 10.

4.3.4.2 Hand Hose Line Systems.

4.3.4.2.1  Selection and Application.

4.3.4.2.1 .1*    Fire hose for use in underground coal mines shall
be a minimum of 38 mm (1 1∕2  in.)  in diameter,  single or multi‐
ple jacket,  and of a type suitable for coal mine use.

4.3.4.2.1 .2    The hose shall meet the minimum applicable
standards of NFPA 1961 .

4.3.4.2.1 .3    Hose lines employing natural fbers shall not be
used in underground coal mines.

4.3.4.2.1 .4*    Fire hose,  including couplings,  shall be rated for
the maximum line pressure that can exist on the mine water
system, or there shall be provision for limiting the line pressure
to the working pressure of the hose.

4.3.4.2.1 .5    Nozzle fow pressure shall be adjusted to provide
hose control.

4.3.4.2.1 .6*    Couplings for fre hose used in underground coal
mines shall have straight,  iron pipe threads or National Stand‐
ard Thread.

4.3.4.2.1 .7    Where hose or hose-connected equipment is
brought in from outside the mine,  compatible adapters shall be
available.

4.3.4.2.1 .8    Hose nozzles shall be capable of delivering a
straight stream and a spray discharge.

4.3.4.2.1 .9*    Fire hose shall be stored in caches,  and caches
shall contain hose to reach all areas covered by the hydrants
that the cache will serve.

4.3.4.2.1 .10    Each cache shall contain at least one hose nozzle
and one hose wrench.

4.3.4.2.1 .11*    Caches of fre hose shall be provided at strategic
underground locations as follows:

(1 ) At each intersection with an active submain
(2) At the mouth of each panel
(3) At and on the intake side of each conveyor belt drive
(4) At the entrance to each shop and storage area as defned

in 4.2.5,  4.2.8,  and 4.2.9
(5) In each operating area
(6) At intervals not to exceed 1524 m (5000 ft)  along the

main haul route or travelway

4.3.4.2.1 .12    Hand hose line systems,  if used,  shall be installed
in accordance with NFPA 14 and shall be a minimum of either
38 mm (1 1∕2  in.)  lined or 25.4 mm (1  in.)  hard rubber.

4.3.4.2.1 .13    Hand hose lines that are designated for fre fght‐
ing and that have the capability to be used in Class I or Class II
liquid storage areas shall be equipped to discharge a foam–
water solution and shall be in accordance with the applicable
sections of NFPA 11 .

4.3.4.2.2*  Maintenance.    Caches of fre hose shall be checked
at least every 6 months to ensure that the inventory of hose,
nozzles,  wrenches,  and adapters is complete,  and the following
requirements shall apply:

(1 ) At least one length of hose from each cache shall be
pressure-tested annually in accordance with NFPA 1962.

(2) The tested hose shall be tagged and dated so that a differ‐
ent length of hose is tested each year.

(3) If any length of hose fails the pressure test,  all lengths of
hose in the cache shall be tested.

(4) Hose lines that fail the test shall be replaced.

4.3.4.3 Portable Foam-Generating Devices.

4.3.4.3.1  General Requirements.

4.3.4.3.1 .1    Portable foam generators,  fre hose,  foam concen‐
trate,  and emergency fre-fghting materials in accordance with
4.3.4.5 shall be accessible within 60 minutes of fre notifcation.

4.3.4.3.1 .2    Portable foam-generating devices and associated
equipment shall be listed or approved for that purpose.

4.3.4.3.2 High-Expansion Foam.

4.3.4.3.2.1    Where high-expansion foam is used,  provision shall
be made to supply uncontaminated air for foam making.

4.3.4.3.2.2    The foam system shall be tested with the water
supply to determine the quality of the foam-making capabili‐
ties.

4.3.4.3.3 Maintenance.

4.3.4.3.3.1    At least annually,  a thorough maintenance exami‐
nation of the foam-generating devices and associated equip‐
ment,  including foam concentrate,  shall be made by the mine
operator.

4.3.4.3.3.2    Operation of foam-generating equipment during
training sessions conducted at least annually shall satisfy the
maintenance examination requirement.
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4.3.4.4 Rock Dust.

4.3.4.4.1    At least 109 kg (240 lb)  of bagged,  dry rock dust shall
be stored upwind and kept available for fre fghting at or near
the following areas:

(1 ) Maintenance and shop areas
(2) Combustible liquid storage area
(3) Working section
(4) Belt drive area
(5) Belt-head loading area
(6) Ventilation doors on trolley wire–supplied track haulage‐

ways

4.3.4.4.2    Where it is impractical to store for fre extinguish‐
ment purposes,  rock dust shall be permitted to be replaced
with an additional portable extinguisher having a nominal
capacity of 4.5 kg (10 lb)  of multipurpose (ABC)  dry chemical
extinguishing agent.

4.3.4.5 Emergency Materials.

4.3.4.5.1    Emergency materials for fghting mine fres shall be
near the shaft bottom or other entrance to the mine.

4.3.4.5.2    If the shaft bottom or other entrance to the mine is
more than 3.2 km (2 mi)  from a working section,  additional
caches of emergency materials shall be located within 3.2 km
(2 mi)  of the working section.

4.3.4.5.3    Emergency materials shall include fre hose and
necessary adapters,  multiple hydrants,  wrenches and nozzles,
brattice boards and cloth,  wood posts,  cap pieces,  wood
wedges,  spad guns and spads,  or other specialized equipment
for installing line brattice,  nails,  bags of sealant or cement,
saws,  hammers,  axes,  shovels,  and picks.

4.3.4.5.4    Caches of emergency materials shall be checked at
least every 6 months to ensure that the inventory of materials is
complete.

4.3.4.6*  Training.

4.3.4.6.1    All miners shall be instructed annually in fre preven‐
tion and fre-fghting techniques.

4.3.4.6.2    All employees shall be instructed in emergency evac‐
uation procedures.

4.3.4.6.3    All persons who inspect,  test,  operate,  or maintain
fre suppression systems shall be trained in the functions they
are to perform.

Chapter 5   Surface Mining Operations

5.1  General.    This chapter shall cover surface bituminous and
subbituminous coal and lignite mining operations.

5.2*  Fire Prevention.    Risk reduction practices shall follow the
principles of minimizing ignition sources and reducing expo‐
sure of combustible materials to ignition sources.

5.2.1  Housekeeping.

5.2.1 .1    Spills,  leaks,  excess lubricants,  and combustible materi‐
als such as oil-soaked wastes,  rubbish,  and accumulations of
environmental debris shall not be allowed to accumulate in
quantities that could create a fre hazard.

5.2.1 .2    Approved metal receptacles shall be provided where
oil-soaked wastes or rubbish are not immediately removed to a
safe place for disposal.

5.2.1 .3    The storage and handling of fammable or combusti‐
ble liquids on or within equipment shall be in accordance with
NFPA 30.

5.2.1 .4    Access to fre protection equipment on mining equip‐
ment shall be kept clear of obstructions.

5.2.2 Inspection and Maintenance of Equipment.    Hydraulic,
coolant,  lubrication and fuel lines,  and electrical wiring shall
be inspected and maintained in accordance with the manufac‐
turers’  recommendations.

5.2.3 Flammable and Combustible Liquid Storage on Equip‐
ment and in Buildings.    Flammable and combustible liquid
storage and usage shall be in accordance with Sections 7.3 and
7.4.

5.2.4 Compressed Gas Storage and Usage.    Compressed gas
storage and usage shall be in accordance with Section 7.1 .

5.3 Fire Protection.

5.3.1    Fire protection for the purposes of this standard shall be
defned in the broad sense to include fre detection and fre
suppression.

5.3.2*    Fire suppression system types shall include dry chemi‐
cal,  wet chemical,  gaseous,  water mist,  foam, and sprinkler.

5.3.3    Fire suppression systems and fre alarm systems shall be
installed in accordance with applicable NFPA standards.

5.3.3.1    Fire suppression systems shall be tested and main‐
tained in accordance with the appropriate NFPA standard.

5.3.3.2 Water Supplies.    Fire suppression water supply shall be
of suffcient quantity to extinguish the largest anticipated fre.
This shall be accomplished with water trucks in pit areas or fre
hydrants in coal processing areas.

5.3.4 Fire Extinguishers for Equipment.

5.3.4.1*    A 9.1  kg (20 lb)  ABC-type fre extinguisher shall be
provided at intervals not to exceed 15.2 m (50 ft)  travel
distance,  including the lower frame areas of draglines.

5.3.4.2    The fre-extinguishing agent applied by hand-portable
extinguishers to hazards involving energized electrical equip‐
ment shall be nonconductive.

5.3.4.3    Portable extinguishers shall be maintained in accord‐
ance with NFPA 10 and kept in their designated places at all
times.

5.3.4.4    Extinguishers shall be located on each vehicle and
shall be accessible.

5.3.4.5    In areas where obstruction to visual observation
cannot be completely avoided,  visible markings shall be provi‐
ded to indicate the location of the fre extinguishers.

5.3.4.6    Extinguishers installed under conditions where they
can be subject to physical damage shall be guarded to protect
against damage.

5.3.4.7    The installation of an automatic or manually operated
fre suppression system shall not eliminate the portable fre
extinguisher requirement.
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5.3.4.8    Portable fre extinguishers shall be inspected,  main‐
tained,  and recharged as specifed in Chapter 7 of NFPA 10
and the following:

(1 ) Portable fre extinguishers shall be inspected visually at
least monthly.

(2) The visual inspection shall ensure the following:

(a) The extinguisher is in its designated place.
(b) The tamper seals are intact.
(c) The extinguisher gauge is in the operable range (if

the extinguisher is the stored-pressure type) .
(d) There is no obvious physical damage or condition

that will prevent proper operation.
(3) Extinguishers found to be defective or defcient by visual

inspection shall be replaced.
(4) Extinguishers shall be subjected to a maintenance exami‐

nation at least once every year.
(5) Maintenance procedures shall include a thorough exami‐

nation of the extinguishers,  including mechanical parts,
extinguishing agent,  and expellant.

(6) Any troubles or impairments shall be corrected.
(7) All extinguishers shall be recharged after use in accord‐

ance with the manufacturer’s recommendations.
(8) * Each extinguisher shall have a permanent tag attached

on which the inspection date shall be recorded.

5.3.4.9    Portable extinguishers shall be tested hydrostatically at
intervals not exceeding those specifed in Chapter 8 of
NFPA 10.

5.3.5 Draglines, Electric Shovels,  Highwall Miners,  and
Hydraulic/Electric Excavators.

5.3.5.1  Center Pin/Collector Ring Area.

5.3.5.1 .1    An automatic fre suppression system shall be in‐
stalled in the center pin/collector ring area of the dragline.  If
an electrical spark cannot communicate from the collector ring
(e.g.,  a sealed ring)  to the grease around the center pin,  a fre
suppression system is not required.

5.3.5.1 .2    An automatic fre suppression system shall be in‐
stalled in the ring gear area of shovels.

5.3.5.1 .3    Suppression system alarms shall be transmitted to
the operator’s cab.  An audible and visual alarm shall be provi‐
ded.

5.3.5.1 .4    A manual actuator shall be provided just outside the
center pin/collector ring area.

5.3.5.2 Hydraulics.

Δ 5.3.5.2.1    An automatic fre suppression system shall be in‐
stalled to protect the hydraulic pump(s) ,  hydraulic control
valves,  associated lines and equipment in the hydraulic pump
area,  and other areas to which fres can propagate.

•
5.3.5.2.2*    The system shall send audible and visual alarms to
the operator’s cab.

5.3.5.2.3    A manual actuator shall be located just outside the
hydraulic compartment area.

5.3.5.3 Lube Oil Pumping and Storage.

5.3.5.3.1*    Automatic lube oil systems that are located in a
segregated room shall be provided with an automatic fre
suppression system.

5.3.5.3.2    The system shall send an audible and visual alarm to
the operator’s cab.

5.3.5.3.3    A manual actuator shall be located just outside the
lube oil room.

5.3.5.3.4    Lube oil rooms shall have automatic door closers or
shall have the door interlocked to shut upon actuation of the
fre suppression system.

5.3.5.4 Transformers.

5.3.5.4.1    Oil-flled transformers located in the tail section,
enclosed rooms,  or other inaccessible locations shall be provi‐
ded with an automatic fre suppression system.

5.3.5.4.1 .1    The system shall transmit an audible and visual
alarm to the operator’s cab.

5.3.5.4.1 .2    A manual actuator shall be located just outside the
transformer area.

5.3.5.4.2*    Transformers located in areas other than those
listed in 5.3.5.4.1  shall be protected with a Class BC,  minimum
45.4 kg (100 lb) ,  fre extinguisher.

5.3.5.4.3    Oil analysis,  including dissolved gas,  shall be conduc‐
ted on combustible oil-flled transformers based upon manu‐
facturer’s recommendations or ANSI/NETA MTS,  Standard for
Maintenance Testing Specifcations for Electrical Power Distribution
Equipment and Systems,  whichever is more stringent.

5.3.5.4.4    Thermographic scanning shall be performed on
transformers at least annually.

5.3.5.5 Electrical Room or Cabinet.

5.3.5.5.1    Enclosed electrical rooms shall be protected with a
total fooding gaseous extinguishing agent or equivalent fre
suppression system.

5.3.5.5.1 .1    The system shall be installed in accordance with
NFPA 2001  or other applicable NFPA standards.

5.3.5.5.1 .2    The system shall be actuated by a smoke,  ultravio‐
let/infrared (UV/IR) ,  or heat detector system and send an
audible and visual alarm to the operator’s cab.

5.3.5.5.1 .3    The ventilation system shall be interlocked to the
gaseous extinguishing system to shut down upon frst detec‐
tion.

5.3.5.5.1 .4    The room shall be sealed to maintain the design
gaseous extinguishing concentration.

5.3.5.5.1 .5    Pre-discharge alarms shall be provided in rooms
provided with automatic suppression systems.

5.3.5.5.2    Electrical rooms shall be maintained at a positive
pressure to reduce the chances of dust entering the room.

5.3.5.5.3    Electrical cabinets shall be protected with a gaseous
fre suppression system or equivalent fre protection system.

5.3.5.5.3.1    The system shall be installed in accordance with
NFPA 2001  or other applicable NFPA standards.

5.3.5.5.3.2    The system shall be actuated by a smoke,  UV/IR,
or heat detector system and send an audible and visual alarm to
the operator’s cab.

5.3.5.5.4*    Thermographic scanning shall be performed on
the electrical switchgear and motor starters at least annually.
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N 5.3.5.5.5    Diesel generators for highwall miners shall be provi‐
ded with an automatic fre suppression system that includes an
audible and visual alarm on the exterior of the generator
enclosure.

5.3.5.6 Manual Extinguishing Equipment.

5.3.5.6.1    Minimum 45.4 kg (100 lb)  A:B:C-type extinguishers
shall be accessible to persons on the main deck of the dragline.

5.3.5.6.2    The location and number of extinguishers shall be
determined by what is practical for the machine.

5.3.6 Hydraulic/Diesel Excavators.

5.3.6.1    An automatic fre suppression system shall be provided
to protect the engine compartment,  hydraulic pumps,  and
associated equipment.

5.3.6.1 .1    For hydraulic systems above 567.8 L (150 gal)  in the
lines,  a dual agent system shall be provided.

5.3.6.1 .2    A manual actuator shall be located in the operator’s
cab and at the means of egress from the machine.

5.3.6.2    The machine shall be interlocked to shut down upon
discharge of the extinguishing system.

5.3.6.3    A means shall be provided to automatically relieve the
hydraulic pressure upon discharge of the extinguishing system.

5.3.6.4    Adequate fre resistance shielding shall be provided
between the hydraulic hoses and the turbocharger and engine
manifold to prevent hydraulic fuid from being sprayed on hot
mechanical parts.

5.3.6.5    The fre detection electrical wiring within fre hazard
areas,  such as battery compartments,  engine compartments,
and so forth,  shall be outftted with a fre-resistant sleeve.

5.3.6.6*    Fire-suppression system manual actuation lines shall
not be routed near high heated surfaces and shall not be
routed within fre hazard areas unless ftted with fre-resistant
sleeves.

5.3.7 Mobile Equipment.

5.3.7.1  Fire Protection.    Portable extinguishers installed on
mobile mining equipment,  including but not limited to mobile
generators and compressors,  shall have a minimum rating of 2-
A:10-B:C and a nominal capacity of 2.3 kg (5 lb)  of extinguish‐
ing agent.

5.3.8 Self-Propelled Equipment.

5.3.8.1  Portable Fire Extinguishers.

5.3.8.1 .1*    All self-propelled surface mining equipment,
including but not limited to bulldozers,  front-end loaders,
haulage trucks,  cranes,  graders,  scrapers,  draglines,  drills,  shov‐
els,  and diesel and electrical equipment,  shall be equipped with
at least one listed portable,  multipurpose (ABC) ,  dry chemical
extinguisher having a nominal capacity of 4.5 kg (10 lb)  of
agent or greater.

5.3.8.1 .2    Portable extinguishers installed on small units of self-
propelled mining equipment,  including but not limited to
miniature loaders and individual personnel transports,  shall
have a minimum rating of 2-A:10-B:C and a nominal capacity of
2.3 kg (5 lb)  of extinguishing agent.

5.3.8.2 Fire Detection.

5.3.8.2.1    Fire detectors shall be permitted to be used to
initiate audible or visual warning,  automatic actuation of a fre
suppression system, or equipment shutdown.

5.3.8.2.2    Fire detectors shall be tested and listed for the appli‐
cation.

5.3.8.2.2.1    If fre detectors are used with a pre-engineered fre
suppression system then they shall be included in the fre
suppression system listing.

5.3.8.2.3    Compartment sizes and contours,  airfow patterns,
obstructions,  and other characteristics of the protected area
shall determine the placement,  type,  sensitivity,  durability,  and,
where applicable,  number of detectors.

5.3.8.2.4    All fre detection systems and applicable equipment
shall be tested after installation in accordance with NFPA 72
and fre suppression systems standards.

5.3.8.2.4.1    It shall not be necessary for testing to require the
discharge of any associated fre suppression system.

5.3.8.2.5*    At least every 6 months,  all fre detection systems,
including alarms,  shutdowns,  and other associated equipment,
shall be thoroughly examined and checked for proper opera‐
tion in accordance with the manufacturer’s recommendations.

5.3.8.2.5.1    Any equipment found defcient shall be repaired
or replaced,  and the system retested for operation in accord‐
ance with the manufacturer’s instructions.

5.3.8.2.6    Between the maintenance examinations or tests,  the
detection system shall be inspected visually,  in accordance with
an approved schedule necessitated by conditions as determined
by the mine operator.

5.3.8.3 Fixed Suppression Systems.

5.3.8.3.1    Haul trucks with a capacity of over 77 metric tons (85
tons)  shall have a fxed fre suppression system protecting the
engine compartment and hydraulic pump and other hazard
areas.

5.3.8.3.2*    Other large mining equipment such as but not limi‐
ted to dozers,  endloaders,  drills,  graders,  and scrapers shall
have a fxed fre suppression system protecting the engine
compartment and hydraulic pump and other hazard areas.

N 5.3.8.3.3    Self-propelled equipment with a hydraulic system
that exceeds 568 L (150 gal)  in the lines shall be provided with
a dual-agent fre suppression system.

5.3.8.3.4    Mining equipment requiring a fre suppression
system shall be protected by a system to suppress potential fres
in the protected areas and shall comply with the following:

(1 ) The fre suppression system shall be listed or approved
for the purpose.

(2) Where installed,  the equipment shall be located or guar‐
ded so as to be protected against physical damage.

(3) Fire suppression systems shall be automatically actuated.
(4) * Automatically actuated systems shall also have a manual

actuator capable of being activated from the operator’s
compartment or other location.

(5) Agent distribution hose or pipe shall be secured and
protected against damage,  including abrasion and corro‐
sion.



COAL PROCESSING 120-19

Shaded text = Revisions.  Δ  = Text deletions and fgure/table revisions.  •  = Section deletions.  N  = New material. 2020 Edition

(6) Except for automatic sprinkler systems,  discharge nozzles
shall be protected against entrance of environmental
debris,  including moisture,  dust,  dirt,  or insects,  by blow-
off caps or other similar devices or materials.

(7) Except for automatic sprinkler systems,  the nozzle cover
shall open or blow off upon discharge of the system.

(8) The automatic fre suppression system shall be installed
so that system actuation causes shutdown of the protected
equipment.

(9) Up to a 30-second delay shall be included in the design of
the interlock system for the operator to maintain control
of the equipment.

5.3.8.3.5    A standby source of power shall be provided where
electrical power is the only means of fre suppression system
actuation.

5.3.8.3.6    All fre suppression equipment and systems shall be
tested after installation in accordance with the manufacturer’s
or designer’s recommendations.

5.3.8.3.6.1    Testing shall not require the discharge of suppres‐
sant unless there is no other manner in which the reliability
and integrity of the system can be verifed.

5.3.8.3.7    An installation-and-maintenance or owner’s manual
that describes system operation and maintenance requirements
shall be provided for all fre suppression equipment.

5.3.8.3.8*    In accordance with the manufacturers’  or design‐
ers’  recommended inspection and maintenance procedures
and schedules,  but not to exceed every 6 months,  all fre
suppression systems,  including alarms,  shutdowns,  and other
associated equipment,  shall be thoroughly examined and
checked for proper operation by trained and competent
personnel.

5.3.8.3.8.1    Any equipment found defcient shall be repaired
or replaced,  and the system retested for proper operation.

5.3.8.3.8.2    Between regular maintenance examinations or
tests,  the system shall be inspected visually,  in accordance with
the manufacturer’s or designer’s recommended schedule.

5.3.8.3.8.3    Testing shall be in accordance with the applicable
NFPA standards.

5.3.8.3.9    Fire suppression systems shall be maintained in oper‐
ating condition at all times.

5.3.8.3.10    Use,  impairment,  and restoration of the system
shall be reported to the mine operator.

5.3.8.3.11    All persons who can be expected to inspect,  test,
maintain,  or operate a fre suppression system shall be trained
to perform their intended tasks.

5.3.8.3.12    Where inadvertent discharge of the fre suppression
system during servicing could result in injury to personnel,
provisions shall be made to safeguard against accidental actua‐
tion of the system.

5.3.8.3.13    All operators,  supervisors,  and maintenance person‐
nel of self-propelled and mobile equipment shall be trained in
the use of fre suppression equipment.

Chapter 6   Coal Processing

6.1  General.    This chapter covers coal preparation,  crushing,
screening,  and drying.

6.1 .1  Materials and Construction.

6.1 .1 .1    Coal mine surface buildings and structures,  housing,
and supporting coal-processing and coal-handling equipment
shall be of noncombustible construction.

6.1 .1 .2    Dry coal screening,  crushing,  dry cleaning,  and other
operations producing coal dust shall be conducted in open
structures to prevent the accumulation of dust concentration
levels that can create explosion hazards.

6.1 .1 .2.1    Where open structures are impractical,  enclosed
buildings shall be provided with explosion venting in accord‐
ance with 6.2.3 and shall be located so as to minimize fre and
explosion exposure to major buildings and equipment.

6.1 .1 .2.2    Location of the processes described in 6.1 .1 .2 in the
main plant building shall be permitted,  provided the dust-
producing area is equipped with explosion venting in accord‐
ance with 6.2.3 and is separated from the remainder of the
building by construction designed to withstand the pressure
buildup from an explosion prior to pressure relief by means of
explosion vents.

6.1 .2 Coal Dust Control.

6.1 .2.1  Dedusters.

6.1 .2.1 .1    All dedusting equipment shall be connected directly
to a suction system capable of moving enough air to prevent
the leakage of dust from the system.

6.1 .2.1 .2    The suction system shall discharge the dust-laden air
by the shortest possible route to collectors outside the building.

6.1 .2.2*  Pneumatic Cleaners.

6.1 .2.2.1    Dust-collecting systems with suction hoods at the
cleaners,  suction ducting that maintains at least a 20 m/sec
(4000 ft/min)  air velocity,  and dust collectors having pressure
release venting shall be installed.

6.1 .2.2.2    Belt conveyor–type transfers and loading points asso‐
ciated with the cleaners shall be hooded similarly and connec‐
ted to dust collectors.

6.1 .3 Coal Storage.    Coal storage facilities shall be in accord‐
ance with 9.5.2.

6.2 Fire and Explosion Prevention.

6.2.1  Electrical Classifcation of Hazard.

6.2.1 .1    Plant areas of open construction where coal dust or
any combustible gases liberated from the coal are dispersed to
the open atmosphere shall be classifed nonhazardous.

6.2.1 .2    Plant areas isolated from the coal process,  such as
control rooms,  electrical equipment rooms,  or substations,  that
are provided with ventilation to prevent the accumulation of
combustible gases or coal dust shall be classifed nonhazardous.

6.2.1 .3    Enclosed areas of processing plants where coal is wet
to prevent particles from becoming airborne or where dry coal
dust does not accumulate shall be classifed nonhazardous.
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6.2.1 .4*    Enclosed areas where the failure or malfunction of
the ventilation would result in the accumulation of explosive
concentrations of methane gas shall be designated as Class I,
Division 2 locations in accordance with Article 500 of NFPA 70.

6.2.1 .4.1*    Electrical equipment approved as “permissible” by
the Mine Safety and Health Administration (MSHA)  shall be
acceptable in locations classifed Class I,  Division 1 .

6.2.1 .5    Areas of a processing plant normally designated as
Class I shall be permitted to be considered nonhazardous,
provided the following conditions are met:

(1 ) Ventilation to prevent an accumulation of an explosive or
ignitible mixture of gases

(2) Failsafe continuous methane monitoring designed to
sound an alarm when the methane–air mixture reaches
20 percent of the lower explosive level (LEL)  or
1  percent methane by volume

(3) An interlock to stop the process equipment automatically
when the methane–air mixture reaches 40 percent of the
LEL or 2 percent methane by volume

(4) An electrical system arranged so that when methane
concentrations reach 40 percent of the LEL,  all electrical
circuits including control circuit conductors are de-
energized

(5) Any equipment that is needed to restore the plant to a
methane–air mixture of less than 20 percent of the LEL
or 1  percent methane by volume,  such as lighting,  ventila‐
tion,  or sump pumps,  installed in accordance with Class I,
Division 1  requirements

6.2.1 .6*    Enclosed areas in which coal dust is not in suspension
in explosive or ignitible quantities or in which coal dust might
be present in explosive or ignitible quantities or might be in
suspension in the air due to a malfunction shall be designated
as Class II,  Division 2 in accordance with Article 500 of
NFPA 70.

6.2.1 .7*    The structure of a preparation plant shall be connec‐
ted to a common electrical ground.

6.2.1 .7.1    Any electrical equipment that is mounted on a
concrete pad shall be grounded to the metal structure with a
shunt.

6.2.1 .7.2    Where the structure is nonmetallic,  a separate
grounding grid for equipment shall be provided.

6.2.1 .8    Positive pressure shall be maintained in process
control rooms to prevent the entry of fugitive dust.

6.2.1 .9 Electrical Equipment Rooms.    Positive pressure shall
be maintained in electrical equipment rooms,  such as switch‐
gear rooms,  motor control centers,  and cable-spreading rooms,
that have a potential for fugitive dust entry.

6.2.1 .9.1    Thermographic scanning shall be performed on
switchgear and motor starters on an annual basis.

6.2.1 .10    Tools that are actuated by electrical power shall not
be used in areas with explosive gases or dusts.

6.2.1 .11  Transformers.    Oil analysis,  including dissolved gas,
shall be conducted on combustible oil-flled transformers based
upon manufacturer’s recommendations or ANSI/NETA MTS,
Standard for Maintenance Testing Specifcations for Electrical Power
Distribution Equipment and Systems,  whichever is more stringent.

6.2.1 .12    A smoke detector system shall be provided in MCC
rooms or other critical electrical rooms.  The system shall be
installed in accordance with NFPA 72 and send an alarm to a
constantly attended location.

6.2.2 Dust Collectors and Dust Removal Equipment.

6.2.2.1    Dust collectors or dust suppression systems using
water-based sprays shall be used to reduce dust in suspension at
coal transfer points.

6.2.2.2    Those areas in which combustible dust is or might be
in suspension in the air continuously,  intermittently,  or periodi‐
cally under normal operating conditions shall be provided with
a dust-collecting system or systems to collect such dust and
prevent its discharge to the atmosphere.

6.2.2.2.1    All coal-handling equipment or machinery that
produces dust shall be connected to a dust collector with ducts
and hoods that are designed to provide suction volume and
velocity to collect and transport all the dust produced.

6.2.2.2.2    Hoods,  enclosures,  and ducts shall be of noncombus‐
tible construction,  designed and maintained in accordance
with NFPA 91 .

6.2.2.2.3    All dust collectors,  other than those that are an inte‐
gral part of dust-producing equipment,  shall be located outside
the working areas,  preferably outside the building or in sepa‐
rate rooms that are vented to the outside.

6.2.2.3    When a plant or handling facility is planned,  special
consideration shall be given to the location of the dust-
producing equipment with respect to the location of the dust
collection devices to ensure that the connecting ducts will be as
straight and as short as possible.

6.2.2.3.1*    All dry dust collectors shall be of noncombustible
construction,  equipped with explosion doors or vents.

6.2.2.3.2    The entire dust-collecting system shall conform to
NFPA 91 .

6.2.2.4    In no case shall the design of the dust removal system
be such that the dust is drawn through the fan before entering
the collector.  Fans shall be of noncombustible construction.

6.2.2.5*    Ducts shall be designed to maintain a velocity of not
less than 22.9 m/sec (4500 ft/min)  to ensure the transport of
both coarse and fne particles and to ensure re-entrainment if
for any reason the particles should fall out before delivery to
the dust collector (e.g. ,  in the event of a power failure) .

6.2.2.5.1    In bag-type dust collectors,  the bags shall be
constructed of antistatic,  fre-resistant material and shall be
provided with an electrical ground.

6.2.2.5.2    Dust collector hoppers shall be sloped at approxi‐
mately 60 degrees to ensure material fow.

6.2.2.5.2.1    Zero-speed switches and high-level alarms shall be
used to identify conditions that can lead to spontaneous
combustion.

6.2.2.5.2.2    Hopper discharge valves or screw conveyors shall
be provided to discharge the dust continually.

6.2.2.5.2.3    Hoppers shall not be used as storage bins.

6.2.2.5.3    Hood takeoffs shall have a minimum area of four
times the area of the duct.
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6.2.2.5.3.1    Ductwork also shall be supplied with blast gates
and dampers for individual pickup volume adjustment.

6.2.3 Explosion Venting.

6.2.3.1*    Explosion venting shall be provided in areas where
coal dust might be present in explosive or ignitible quantities,
such as in coal preparation plant buildings,  and in sections of
buildings housing screens,  pneumatic coal-cleaning equip‐
ment,  dryers,  and other dust-producing machinery.

6.2.3.2    Ventilating hoods and exhaust ducts shall not be
acceptable as explosion-venting devices unless they are
designed for a dual purpose and function to provide direct
release of excess pressure to the outside.

6.2.3.3    Equipment vents or ducts used to direct the energy of
an explosion in equipment to the outside of the building or a
safe location shall be as short as possible and shall be designed
to withstand the explosion pressure.

6.2.3.3.1    Vent closures,  which might be necessary to permit
proper functioning of equipment and to prevent the escape of
dust during normal operation,  shall be designed to open at the
lowest possible increase in pressure or shall be of fexible or
frangible materials that blow out or rupture to permit the
release of explosion pressure.

6.2.4*  Flammable and Combustible Liquids and Liquefed
Petroleum Gas.    Flammable and combustible liquids and
compressed gases shall be stored and used in accordance with
Chapter 7.

6.2.5 Maintenance.    The user shall have responsibility for
establishing a maintenance program that ensures that equip‐
ment is in working order.

6.2.5.1    All coal-handling equipment and machinery shall be
maintained in accordance with the manufacturers’  recommen‐
dations.

6.2.6 Housekeeping.    Provision shall be made for cleaning to
prevent the accumulation of coal dust.

6.2.6.1    Combustible waste materials shall not be permitted to
accumulate in locations where a fre or an explosion hazard
can be created.

6.3*  Preparation Plants and Crusher Buildings.    This section
shall apply to preparation plants,  tipples,  crushers inside build‐
ings,  and crushers in belowgrade areas.  Open air crushers do
not pose a signifcant hazard and shall be excluded from the
requirements of this section.

6.3.1  Building Construction.

6.3.1 .1    Buildings and equipment shall be shaped,  installed,  or
protected so as to minimize the surface area on which coal dust
can accumulate.

6.3.1 .2    Access for cleaning or washing down shall be provided.

6.3.1 .3    Access platforms or walkways installed between foors
shall be permitted to be open-grid construction to facilitate
cleaning.

6.3.1 .4    Walls or partitions isolating sections of the plant that
contain dust-producing operations shall be constructed and
installed to minimize the transmission of dust to adjacent areas.

6.3.1 .5    To prevent the accumulation of dust on exposed wall
or partition framing,  metal siding or other equivalent material
shall be installed on the side facing the dust-producing section.

6.3.1 .6    Doors in the walls or partitions required by 6.3.1 .4
shall be self-closing.

6.3.1 .7    Drain systems shall be provided in areas where clean‐
ing is accomplished by washing down.

6.3.1 .8    Two remote means of egress shall be provided on each
foor of the plant.

6.3.1 .9    Emergency lighting shall be provided at the means of
egress stairways in accordance with Section 7.9 of NFPA 101.

6.3.1 .10*    Emergency exit signs shall be provided at the means
of egress stairways in accordance with Section 7.10 of
NFPA 101.

6.3.1 .11    If lightning protection is required,  it shall be in
accordance with NFPA 780.

6.3.1 .12 Electrical Equipment.    Transformers,  switchgear,
motor starters,  and other electrical equipment shall be in‐
stalled in accordance with NFPA 70.

6.3.1 .12.1*    Transformers located outside of the preparation
plant shall be far enough away or provided with a fre barrier
wall and containment or drainage to limit damage to the build‐
ing if the transformer were on fre.

6.3.1 .12.2*    Combustible oil-flled transformers located inside
the preparation plant shall be enclosed in a transformer vault
constructed in accordance with NFPA 70.

6.3.1 .12.3*    Oil-flled transformers shall not be allowed on the
roof of a preparation plant.

6.3.2 Fire Protection.

6.3.2.1  Portable Extinguishers.

6.3.2.1 .1    Every building or room of a plant where combustible
material is present or dry coal is processed or handled shall be
provided with approved portable multipurpose fre extinguish‐
ers.

6.3.2.1 .2    The number of approved portable extinguishers,
their type,  and their distribution shall be in accordance with
NFPA 10 except that the smallest extinguisher shall have a
nominal capacity of 9.1  kg (20 lb)  of agent and a minimum
rating of 10-A:60-B:C.

6.3.2.1 .3    Extinguishers employing agents having a B:C rating
shall be permitted to be used if the hazard is confned solely to
electrical equipment.

6.3.2.2 Fixed Fire Protection Systems.

6.3.2.2.1*    Where required by the authority having jurisdic‐
tion,  fxed fre protection systems shall be provided and shall
be designed in accordance with the appropriate NFPA stand‐
ards,  depending on the agent utilized.

6.3.2.2.1 .1    Where a pre-engineered fre suppression system is
used,  it shall be designed and installed in accordance with the
fre suppression system manufacturer’s listed installation and
maintenance manual.
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6.3.2.2.2    Working plans for the fxed fre protection system
shall be submitted for approval to the authority having jurisdic‐
tion.

6.3.2.2.3    Combustible hydraulic and lube oil systems that
exceed 94.6 L (25 gal)  and are located in below-grade areas
shall be protected by an automatic fre suppression system.

6.3.2.3 Standpipe and Hose Systems.

6.3.2.3.1*    Class III standpipe systems shall be provided in all
coal preparation plants and crusher buildings in accordance
with NFPA 14.

6.3.2.3.2    When automatic sprinkler systems are to be supplied
through the standpipe system, hydraulic calculations shall be
used to ensure that the piping and the water supply meet the
hose and automatic sprinkler demands simultaneously.

6.3.2.3.3    Hose stations on or in conveyor galleries shall be
provided with hoses that are of length equal to the distance
between water supply connections.

6.3.2.3.4    Fire hose shall be provided in an accessible area in
order to fght a fre involving spirals.

6.3.2.4 Water Supply.

6.3.2.4.1*  Availability.    An available supply of water shall be
provided for fre protection systems and manual fre-fghting
purposes.

6.3.2.4.2 Fire Mains.    Where fre mains and hydrants are
provided,  the water supply system shall be installed and main‐
tained in accordance with NFPA 24.

6.3.2.4.3 Other Water Supplies.    Where public or private fre
mains are not provided,  alternative water supplies complying
with NFPA 1142 shall be provided.

6.3.2.4.4*  Capacity.

6.3.2.4.4.1    The water supply capacity shall be capable of
providing the estimated water needed for fre-fghting purposes
for a minimum duration of 2  hours.

6.3.2.4.4.2    Water pumps installed as part of a process water
system and designed for the calculated fows and pressures
required for fre fghting shall be permitted to be used to
supply fre mains.

6.3.2.5 Inspection and Maintenance of Fire Protection Equip‐
ment.

6.3.2.5.1    Portable extinguishers shall be maintained in accord‐
ance with NFPA 10.

6.3.2.5.1 .1    Fire extinguishers shall be inspected on a 6-month
basis.

6.3.2.5.2    Water-based fre protection systems shall be main‐
tained in accordance with NFPA 25.

6.3.2.5.3    Any fre protection system, including sprinklers,
installed in accordance with the requirements of this standard
shall be maintained to provide assurance that the system will
operate.

6.3.2.5.4    All persons who inspect,  test,  or maintain fxed fre
protection systems shall be trained in accordance with the
appropriate NFPA standards and the manufacturers’  specifca‐
tions.

6.3.2.6 Surveillance.

6.3.2.6.1    Periodic surveillance for fre hazards shall be
conducted when the plant,  or any part thereof,  is not in opera‐
tion or not constantly attended.

6.3.2.6.2    Frequency of surveillance shall be dependent on the
type of coal product involved and its susceptibility to self-
heating and other site conditions.

6.3.2.6.3*    Smoke detectors shall be provided in electrical
equipment rooms.

6.3.2.6.3.1    Fire alarm systems shall be installed in accordance
with NFPA 72.

6.3.2.6.3.2    Audio and visual notifcation alarms shall be provi‐
ded in the area,  and the signal shall be transmitted to a
constantly attended location.

6.4 Dryers.

6.4.1*  General.

6.4.1 .1    Thermal coal-drying systems shall be located at least
30.5 m (100 ft)  from any underground coal mine opening.

6.4.1 .2    Dryers that have been idle for more than 30 days or
shut down because of a fre or any other emergency condition
during normal operation shall be checked to ensure that there
is no burning material within the system before being placed
back in service.

6.4.2 Loss Prevention Design Features.    Dryer heating units
that are fred by pulverized coal shall be installed,  operated,
and maintained in accordance with NFPA 85.

6.4.2.1    Dryers of the direct-fred type shall be designed and
operated so that combustion is complete as possible within the
furnace/air heater before the gases of combustion come in
direct contact with the coal drying in the drying chamber.

6.4.2.2    Dryers shall be designed and constructed to be dust‐
tight,  with smooth surfaces to prevent the accumulation of
coal.

6.4.2.3    Where coal can be exposed to excessive heat on
normal or emergency shutdown,  a bypass stack with an auto‐
matically controlled damper shall be installed to direct the
products of combustion away from the coal.

6.4.2.4    Thermal dryer systems that have a hot gas inlet or
plenum chambers where fy ash or coal siftings might accumu‐
late shall be equipped with drop-out doors or ports to facilitate
removal of these solids.

6.4.2.4.1    Where continuous means of removing drop-out
solids are not provided,  checking and manual clean-out shall
be provided as conditions warrant.

6.4.2.5*    All internal areas of thermal coal dryers where coal
solids could possibly hang up or accumulate under any abnor‐
mal operating condition,  such as in the drying chamber or dry
cyclone collector,  shall be equipped with explosion relief vents
that open directly to the outside atmosphere.

6.4.2.5.1    These explosion relief vents shall be of the quantity,
size,  and location to operate in excess of the design normal
pressure.
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6.4.2.5.2    Explosion vents shall be checked or tested at least
once each month,  and records kept to verify these checks.

6.4.2.5.3    Explosion vents shall be directed away from person‐
nel work areas and walkways.

6.4.2.6    During system operation,  visual checks shall be made
of all the mechanical components and equipment associated
with the drying system as conditions warrant.

6.4.2.7*    Indirect heat exchange–type dryers,  such as thermal
disk processors,  shall be given special consideration in the
design of fre protection for the dryer and dryer building.

6.4.3 Instrumentation and Control.

6.4.3.1    Instrumentation and control panels on thermal dryers
shall be located in an area relatively free of moisture,  vibration,
dust,  and noise.

6.4.3.2    The panel shall be located within the range and view
of the supervising operator.

6.4.3.3    The operator control room shall be provided with
windows or other means,  such as video cameras,  that give visual
contact with the thermal drying system.

6.4.3.4    The panel shall include recording-type control instru‐
ments,  monitoring indicators,  alarms,  and temperature limits
set to maintain normal operation.

6.4.3.5    Audible and visual alarms shall be interlocked electri‐
cally to provide shutdown of the drier when temperatures are
exceeded or other emergency malfunctions occur.

6.4.3.6    Control instruments shall be checked and serviced by
a technician at least every 3 months.

6.4.3.7    Where pneumatic controls are used,  instrument qual‐
ity air shall be provided.

6.4.3.8    A schematic diagram showing the locations of thermo‐
couples,  pressure taps,  and other controls shall be posted at the
control panel.

6.4.3.9    Written procedures,  including start-up,  normal shut‐
down,  and emergency shutdown procedures,  shall be provided
and posted at the control panel.

6.4.3.10    All main fans shall be inspected and shall have bear‐
ing temperature and vibration detectors.

6.4.3.11    Coal feed bins shall have low-level alarms.

6.4.4 Fire Protection for Drying Chambers.    Drying chambers
shall be protected by an automatic water spray system.

6.4.4.1    The automatic spray system shall include a manual
control.

6.4.4.2    The source for the fre protection water shall be such
that the required volume fow rate and pressure of clean (solid-
free)  water are available at all times and that the exposed
piping is protected against freezing.

6.4.5*  Explosion Venting.

6.4.5.1    Buildings shall be provided with explosion venting in
accordance with NFPA 69 and shall be located to minimize fre
and explosion exposure to other buildings and equipment.

6.4.5.2    Cyclone collectors used with dryers shall be equipped
with explosion vents equal in size to the cross-sectional area of

the exhaust sleeve to supplement the venting area provided at
the exhaust opening.

6.4.5.3    Dryers shall be designed and installed,  if possible,  with
their explosion vents opening directly to the outside.

6.4.5.3.1    This venting shall be permitted to be accomplished
by installation of the dryer along an outside wall of the build‐
ing,  directly under the roof,  or by a portion of the dryer being
extended through the roof.

6.4.5.3.2    If such locations are not practicable,  ducts to the
outside of the building shall be as short as possible and
designed to withstand explosion pressure.

6.4.5.3.3    Access foors,  platforms,  walkways,  and stairs on the
thermal dryer structure shall be located so that personnel are
not in the line of an explosion vent.

6.5 Conveyors.    Conveyors shall be in accordance with
Section 9.1 .

6.6 Mobile Equipment.    Mobile equipment used in coal
processing areas shall conform to 5.3.8.

N 6.7 Spiral Concentrators.

N 6.7.1*    In addition to the requirements of NFPA 51B,  when
welding or cutting operations are to occur directly above or
within 10.5 m (35 ft)  of a coal washing spiral concentrator,  the
following fre prevention measures shall be taken:

(1 ) A hot work permit shall be created and approved by an
individual designated by management to authorize
cutting and welding operations before commencing weld‐
ing or cutting work as described in 6.7.1 .

(2) The hot work permit shall,  at a minimum, include the
requirements for performing a risk assessment before
work commences as well as the provisions contained in
7.1 .2.5(1 )  through 7.1 .2.5(5)  of this standard.

(3) The spirals and the surrounding area shall be washed
down with water to remove the accumulation of as many
coal fnes as practical and to thoroughly wet residual coal
fnes remaining in the spirals and surrounding area
within 10.5 m (35 ft) .

(4) Periodic wetting of spirals and the surrounding area shall
continue as required by the authority having jurisdiction
for the duration of welding and cutting activities.

(5) A trained fre watch shall be posted within the visual vicin‐
ity of the spirals when hot work is in process.

(6) A fre watch shall be maintained for a minimum of 1  hour
following completion of all hot work.

(7) The fre watch shall be guided by the provisions
contained in 7.1 .2.12 of this standard.

(8) Fire extinguishers and fre hoses shall be available during
hot work as prescribed in 7.1 .2.5(3)  and 7.1 .2.5(4)  of this
standard.

(9) Fire-resistant barriers shall be used where practical to
isolate the spirals from hot material or debris.

N 6.7.2    Signage shall be permanently posted around spirals,
prohibiting smoking or open fame and requiring approved
hot work permits before commencing any welding or cutting
tasks as described in 6.7.1 .
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Chapter 7   Storage and Use of Compressed Gases and
Flammable and Combustible Liquids

7.1*  Compressed Gas Storage and Usage — Cutting and Weld‐
ing.

7.1 .1  Procedures and Maintenance of Equipment.

7.1 .1 .1    Cutting and welding shall be performed only by
persons who have been task trained.

7.1 .1 .2    Personal protective equipment shall be worn by
personnel during welding or fame cutting operations.

7.1 .1 .3    Before any cutting or welding is performed, prior
approval shall be granted by management or its designated
agent.

7.1 .1 .4    Compressed gas shall be used only for its intended
purpose.

7.1 .1 .5    Compressed oxygen shall not be used to blow coal dust
from clothing or machinery.

7.1 .1 .6    Manifolding of cylinders containing gases used for
cutting and welding shall be permitted only in shops ventilated
with suffcient quantity and velocity to dilute,  render harmless,
and clear away fammable or explosive concentrations of
vapors.

7.1 .1 .7    When not in use,  the compressed gas cylinder valve
shall be closed.

7.1 .1 .8    Cutting and welding equipment shall be maintained in
operating condition with all safeguards in place and function‐
ing.

7.1 .1 .9    Flashback and backfow preventers shall be installed at
the outlets of all pressure regulators and on the hose connec‐
tions used in cutting,  welding,  brazing,  and soldering torches.

7.1 .2 Fire Prevention and Control.

7.1 .2.1*    Cutting or welding shall not be performed on or
within containers or tanks that have stored combustible or
fammable materials until such containers or tanks have been
purged and cleaned or have been inerted.

7.1 .2.2    Cutting or welding shall not be performed within
15.2 m (50 ft) ,  measured horizontally,  of explosives,  blasting
agents,  or fammable or combustible liquid storage areas unless
separated by a noncombustible barrier.

7.1 .2.3    Electrical cutting and welding equipment shall be elec‐
trically grounded.

7.1 .2.4    All machinery and operations producing combustible
dust within range of welding sparks shall be shut down prior to
the start of the welding or cutting operation and shall remain
inoperative until a fnal inspection is completed.

7.1 .2.5*    Before cutting and welding operations are under‐
taken,  the following precautions shall be observed:

(1 ) The immediate area shall be cleaned and cleared of
combustible material and,  if underground,  wetted down
with water or coated with rock dust.

(2) Open gear cases and combustible machine components
located within 7.6 m (25 ft)  of cutting or welding opera‐
tions shall be covered with noncombustible material.

(3) Fire-extinguishing equipment,  including fully charged
and operable multipurpose (ABC)  dry chemical extin‐

guishers,  rock dust,  or water hose,  shall be within 7.6 m
(25 ft)  of the cutting or welding operation.

(4) In the case of a portable fre extinguisher,  a single unit
having a nominal capacity of 9.1  kg (20 lb)  with a mini‐
mum rating of 4-A:40-B:C shall be within 7.6 m (25 ft)  of
the cutting or welding operation.

(5) Tests for methane gas (CH4)  shall be made before
cutting or welding in any area where methane gas is
likely to be present,  and the following shall apply:

(a) Cutting or welding shall not be permitted to begin
or continue unless the concentration of methane
gas is less than 1  percent by volume.

(b) Methane concentration shall be continuously
monitored during the cutting and welding opera‐
tion.

(6) Where cutting or welding is necessary inby the last open
crosscut,  a continuous fre watch shall be maintained.

(7) Where inby equipment to be modifed or repaired can
be moved,  it shall be moved outby the last open crosscut
before cutting or welding.

(8) Ventilation shall be established prior to and maintained
during cutting or welding.

(9) Flammable and combustible liquids shall not be
dispensed within 15.2 m (50 ft)  of cutting or welding
operations.

(10) Freshly painted surfaces shall be permitted to dry so that
ignitible vapor is not present before cutting or welding.

(11) When conducting cutting and welding operations inside
buildings,  in draglines,  or underground,  a permit shall
be prepared and signed by the person performing the
work and by an individual designated by management to
authorize cutting and welding operations.

7.1 .2.6    Combustibles posing a fre hazard shall be relocated or
protected with a fre-retardant cover or fre-retardant barrier.

7.1 .2.7    Where welding or cutting with an arc or a fame is
performed where combustible materials are present and
cannot be removed or protected from ignition sources,  a fre
watch shall be provided.

7.1 .2.7.1    Where a fre watch is required,  it shall be maintained
for a minimum of 30 minutes after completion of cutting or
welding operations to detect and extinguish smoldering
combustibles.

7.1 .2.7.2    The fre watch shall have fre-extinguishing equip‐
ment available and be trained in its use.

7.1 .2.7.3    Fire watchers shall be familiar with the facilities and
the procedures for sounding an alarm in the event of a fre.

7.1 .2.8    Openings or cracks in walls,  partitions,  foor decks,  or
ducts shall be covered tightly with a noncombustible material
to prevent the passage of sparks to adjacent areas.

7.1 .2.9    Where welding is being performed on a metal wall,
partition,  ceiling,  or roof,  precautions shall be taken to prevent
ignition of combustibles on the other side due to conduction
or radiation.

7.1 .2.10    In confned spaces,  positive ventilation shall be estab‐
lished prior to start-up of cutting or welding operations.

7.1 .2.11    Noncombustible barriers shall be installed below
welding or cutting operations that are being performed in or
over shafts,  silos,  and similar openings.
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7.1 .2.12 Inspection.

7.1 .2.12.1    Inspection for sparks,  smoldering material,  and fre
shall be made during cutting or welding.

7.1 .2.12.2    After completion of the work,  a search of the area,
including the foors above and below,  shall be made for fres
and for development of smoldering fres.

7.1 .3 Underground Transport.    Compressed gas cylinders for
cutting or welding shall be transported as follows:

(1 ) The cylinders shall be disconnected from regulators.
(2) The cylinders shall be protected with a metal cap or head‐

band (fence-type metal protector around the valve stem) .
(3) The cylinders shall be secured by devices that will hold

them in place during transit.
(4) The cylinders shall be placed in electrically insulated,

substantial containers designed to hold the cylinders
during transit on a trolley wire haulage system.

(5) The cylinders shall be labeled “empty” or “MT” if the gas
has been expended.

7.1 .4 Underground Storage.    Compressed gas cylinders stored
underground shall meet all the requirements of Section 7.1 .

7.1 .4.1*    Compressed gas cylinders shall be clearly marked
using the designations of the U.S.  Department of Transporta‐
tion (DOT) .

7.1 .4.2    Compressed gas cylinders shall be placed in storage
areas that shall be designated for the purpose,  constructed of
noncombustible material or rock-dusted,  and free of trash and
combustible or fammable liquids.

7.1 .4.3    Compressed gas cylinders shall be stored and secured
in an upright position or angled with the valve end elevated.

7.1 .4.4    Compressed gas cylinders shall be protected against
damage from the following:

(1 ) Falling material
(2) Contact with power lines and energized electrical machi‐

nery
(3) Heat from cutting or welding operations

7.1 .4.5    The valves of the compressed gas cylinder shall be
closed and protected from physical damage when not in use.

7.1 .4.5.1    Hoses from compressed gas shall have fash arresters
on the regulator side and shall be drained after use.

7.1 .4.6    Compressed gas cylinders shall not be stored or left
unattended inby the last open crosscut.

7.1 .4.7    Where located in other than underground shops,
compressed gas cylinders not in use shall have the regulators
removed,  and the valves shall be protected by being covered
with protective metal caps,  by tank design,  or by other
approved equivalent protection.

7.1 .4.8    Flammable compressed gas shall be segregated from
oxygen by a fre-resistive barrier (e.g.,  steel plating or concrete
blocks)  or by a distance of 6.1  m (20 ft) .

7.1 .5 Surface Storage.

7.1 .5.1    Storage of compressed gases on an excavating machine
shall be limited to that used on a daily basis.

7.1 .5.2    Acetylene,  oxygen,  and other compressed gas cylinders
shall be kept in the upright position and secured against falling
over.

7.1 .5.3    A metal or caged barrier shall be provided above cylin‐
ders in storage if there is the potential for falling objects.

7.1 .5.4    Flammable compressed gas shall be segregated from
oxygen by a fre-resistive barrier (e.g.,  steel plating or concrete
blocks)  or by a distance of 6.1  m (20 ft) .

7.1 .5.5    Storage of fammable gases and oxygen shall be loca‐
ted outside buildings or in a room designed in accordance with
NFPA 55.

7.1 .5.6    All electrical equipment within an enclosed storage
room containing fammable gases shall be Class I,  Division 2,
Group A,  B,  C,  or D.

7.1 .5.7    Outside storage areas shall be kept clear of dry vegeta‐
tion and combustible materials for a minimum distance of
7.6 m (25 ft) .

7.1 .5.8    Storage areas shall be provided with physical protec‐
tion from vehicle damage.

7.1 .5.9*    Compressed gas cylinders shall be clearly marked
using the designations of the DOT.

7.1 .5.10    Empty cylinders shall be clearly marked “Empty” or
“MT” or stored in a separate area.

7.2 Liquid Propane Storage and Use.    The storage,  use,  and
handling of liquefed petroleum gases (LP-Gases) ,  such as
propane or butane,  shall be in accordance with NFPA 58.

7.3 Flammable and Combustible Liquid Storage Tanks on the
Surface.

7.3.1*  Design and Location of Storage Tanks.

7.3.1 .1    Storage tanks shall be built,  installed,  and used in
accordance with NFPA 30.

7.3.1 .2*    The tank shall be listed for its use.

7.3.1 .3    Aboveground fammable liquids storage tanks shall be
located a minimum of 15.2 m (50 ft)  from important struc‐
tures.

7.3.1 .4    Aboveground combustible liquid storage tanks shall
not be stored closer than 1 .5 m (5 ft)  from important struc‐
tures.

7.3.1 .5    Aboveground tanks shall not be located within 30.5 m
(100 ft)  of mine openings,  fan installations,  hoist houses,  or
any buildings connected to these operations.

7.3.1 .6    The contents of the storage tank shall be identifed by
the designations given in NFPA 704.

7.3.2*  Control of Spillage from Aboveground Tanks.    Facilities
shall be provided so that any accidental discharge will be
prevented from endangering important facilities or adjoining
property or from reaching waterways.

7.3.3 Normal and Emergency Venting.

7.3.3.1    Atmospheric storage tanks shall be vented in accord‐
ance with API STD 2000,  Standard for Venting Atmospheric and
Low-Pressure Storage Tanks.
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7.3.3.2    As an alternative to 7.3.3.1 ,  the normal vent shall be at
least as large as the largest flling or withdrawal connection,  but
in no case shall it be less than 31 .7 mm (1 1∕4  in.)  nominal diam‐
eter.

7.3.3.3    Aboveground tanks storing fammable liquids shall
have the vent normally closed and be equipped with a fame
arrester.

7.3.3.4*  Emergency Relief.

7.3.3.4.1    Emergency relief shall be provided for all above‐
ground tanks storing material with a fash point less than
93.3°C (200°F) .

7.3.3.4.2    The relief shall be in the form of a relief valve or a
weak roof-to-shell seam.

7.3.3.5    Tanks containing material with a fash point greater
than 93.3°C (200°F)  that are located in the same diked area as
liquids with lower fash points shall also conform to 7.3.3.4.

7.3.3.6*    Vent piping shall be located so that the discharge is
above the fll pipe opening and at least 3.7 m (12 ft)  above the
adjacent ground level.

7.3.4 Fuel Lines.

7.3.4.1    Fuel lines shall be equipped with valves to cut off fuel
at the source.

7.3.4.2    Fuel lines with fexible piping shall be equipped with a
fusible link activated automatic shutoff valve located at the
point where the fuel line exits the storage tank.

7.3.5 Leakage and Overfll of Buried Tanks.

7.3.5.1    Buried tanks with fammable liquids shall have a leak
detection program in effect.

7.3.5.2    Accurate inventory records of buried tanks with fam‐
mable liquids shall be maintained.

7.3.5.3    Buried tanks shall be equipped with an overfll alarm
interlocked to shut off the feed when the tank is 95 percent full
and to alarm at 90 percent.

7.3.6 Vehicle Barriers.    Vehicle barriers shall be provided
around aboveground stationary storage tanks or fuel pumps
that are located in an area subject to vehicular traffc.

7.3.7 Control of Ignition Sources.

7.3.7.1    Signs warning against smoking or open fames shall be
posted so they can be readily seen.

7.3.7.2    Storage tanks containing fammable liquids shall be
grounded.

7.3.7.3    Tank trucks with fammable liquids shall be grounded
by being electrically bonded to the fll pipe when storage tank
flling operations are taking place.

7.3.7.4    Areas surrounding storage tanks shall be kept free of
grass,  weeds,  underbrush,  or other combustible material such
as trash or leaves for at least 7.6 m (25 ft)  in all directions.

7.3.8 Fire Extinguishers.    Two fully charged and operable
9.1  kg (20 lb)  extinguishers with minimum ratings of 4-A:40-
B:C shall be provided within 9.1  m (30 ft)  of the tank or pump.

7.4 Flammable and Combustible Liquid Storage on Surface
Equipment and in Buildings.

7.4.1    The storage,  use,  and handling of fammable and
combustible liquids in surface buildings shall conform to
NFPA 30 except Chapters 1 ,  2,  3,  4,  and 15,  and Section 18.5.

7.4.2    Flammable and combustible liquids on equipment,
except in fuel tanks on vehicles,  shall be stored and handled in
accordance with NFPA 30.

7.4.3    Flammable liquids of a quantity greater than 94.6 L
(25 gal)  shall be stored in a fammable liquids cabinet.

7.4.4    All fammable aerosols shall be stored in a fammable
liquids cabinet.

7.4.5*    On equipment,  combustible liquid storage in drums or
totes shall not exceed a 1 -day supply.

7.4.6    Upon request,  the mine operator shall provide the
authority having jurisdiction with information regarding the
composition and fash point of the fammable and combustible
materials.

7.4.7 Smoking and Open Flames.

7.4.7.1    Smoking and open fames shall be prohibited in areas
or locations where fre or explosion hazards exist.

7.4.7.2    Signs warning against smoking and open fames shall
be posted.

7.4.8 Vehicle Refueling.

7.4.8.1    Vehicles using liquid fuels shall be refueled only at
locations designated for that purpose and from approved
dispensing pumps and nozzles.

7.4.8.2    Engines,  except diesel engines,  shall be shut off during
refueling.

7.5 Flammable Liquids Stored and Used Underground.

7.5.1  General.

7.5.1 .1*    Electrical equipment in fammable liquid storage
areas shall be classifed as one of the following:

(1 ) Class I,  Division 1  as specifed in NFPA 70
(2) “Permissible” electrical equipment

7.5.1 .2    Flammable liquids in storage shall be kept in closed
containers.

7.5.1 .3    Flammable liquids shall be permitted to be used only
where there are no open fames or other sources of ignition
within the possible path of vapor travel in fammable concen‐
trations.

7.5.1 .4    Flammable liquid containers shall be returned to a
fammable liquid storage area after use.

7.5.1 .5    All aerosol cans shall be treated as containing famma‐
ble liquids unless otherwise specifcally identifed.

7.5.1 .6    Individual aerosol cans that are used regularly in
normal operations shall be permitted on mobile equipment or
in tool cabinets and shall be protected from mechanical
damage.
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7.5.2 Flammable Liquid Containers.

7.5.2.1    Flammable paints shall be stored only in original
containers or cans of not over 19 L (5 gal)  capacity.

7.5.2.2    All other fammable liquids shall be transferred to a
listed safety can prior to being transported underground.

7.5.2.3    Safety cans containing Class IA fammable liquids shall
not exceed 7.6 L (2 gal)  capacity.

7.5.2.4    All fammable liquid containers shall be labeled with
the word “Flammable.”

7.5.2.5    Flammable liquid containers shall be stored in a stable
manner.

7.5.3 Flammable Liquid Storage Areas.

7.5.3.1    Flammable liquids shall be stored in one of the follow‐
ing:

(1 ) Listed or approved noncombustible storage cabinets
(2) Cabinets meeting the requirements specifed in

Section 9.5 of NFPA 30
(3) An enclosure of fre-resistive construction

7.5.3.2    In operating areas,  containers of fammable liquids
and aerosol cans shall be stored at least 7.6 m (25 ft)  away from
potential ignition sources such as energized trolley wire,  ener‐
gized electrical equipment,  and other operating equipment.

7.5.3.3    The aggregate quantity of fammable liquids,  includ‐
ing aerosol cans,  in a fammable liquid storage area shall not
exceed 227 L (60 gal) .

7.5.4 Dispensing Flammable Liquids.

7.5.4.1    Flammable liquids shall be drawn from or transferred
into containers using only the following methods:

(1 ) From safety cans
(2) From a container by means of a device that draws

through an opening in the top of the container
(3) By gravity through a listed or approved self-closing valve

or self-closing faucet

7.5.4.2    Transferring fammable liquids by means of an electric
pump or pressurizing a container with air shall be prohibited.

7.5.4.3    Transferring fammable liquids by pressure of inert gas
shall be permitted only if controls,  including pressure relief
devices,  are provided to limit the pressure so it cannot exceed
the design pressure of the container.

7.5.4.4    At least one portable fre extinguisher having a nomi‐
nal capacity of 9.1  kg (20 lb)  with a minimum rating of 4-A:60-
B:C shall be located not more than 9.1  m (30 ft)  from any area
where fammable liquid is dispensed.

7.6 Combustible Liquids Stored and Used Underground.

7.6.1  General.

7.6.1 .1    This chapter shall not apply to combustible liquids in
use,  such as the following:

(1 ) Diesel fuel in the fuel tanks of diesel-powered vehicles
(2) Hydraulic fuid in the reservoirs of hydraulic equipment
(3) Lubricating oil in the lubrication reservoirs of operating

equipment

7.6.1 .2    Combustible liquids in approved tanks or containers
meeting the following requirements shall be exempt from the
requirements for storage areas:

(1 ) Class II combustible liquids stored in containers meeting
the requirements of this chapter and not exceeding 227 L
(60 gal)

(2) Class III combustible liquids stored in containers or
approved tanks as specifed in this chapter and not
exceeding 2498 L (660 gal)

7.6.1 .3    Combustible liquid containers shall be stored and shall
be kept closed while stored in the following manner:

(1 ) Drums holding 208 L (55 gal)  and 114 L (30 gal)  shall be
set vertically,  unless seam height will not allow,  and not
over one drum high.

(2) Drums holding 60.6 L (16 gal)  shall be set vertically and
not over two drums high.

(3) Pails holding 19 L (5 gal)  shall be set vertically and not
over four pails high.

(4) Cartons holding grease cartridges shall not be stacked
over three cartons high.

7.6.1 .4    Ventilation shall be provided wherever combustible
liquids are stored to prevent the accumulation of ignitible
vapors.

7.6.2 Combustible Liquid Containers and Tanks.

7.6.2.1    Tanks for handling combustible liquids shall be
substantially constructed and ftted with fller caps,  vents,  and
discharge valves that are protected in the event of derailment
or ribbing of the vehicle carrying the tanks.

7.6.2.2*    Containers shall be acceptable to the authority having
jurisdiction.

7.6.2.3    Containers larger than 19 L (5 gal)  shall be provided
with vacuum and pressure relief.

7.6.2.4    The capacity limitations for combustible liquids in
containers and portable tanks shall be in accordance with the
defnitions for container and portable tank in Chapter 3.

7.6.2.5    Combustible liquid storage tanks intended for fxed
installation and portable installations in accordance with
NFPA 30 shall be of materials compatible with the liquid
stored.

7.6.2.6    Atmospheric tanks shall be built in accordance with
NFPA 30.

7.6.2.7    The operating pressure of storage tanks shall not
exceed their design working pressure.

7.6.2.8    Low-pressure tanks shall be built in accordance with
NFPA 30.

7.6.2.9    The operating pressure of the vessel shall not exceed
the design working pressure.

7.6.2.10*    Pressure vessels shall be built in accordance with
NFPA 30.

7.6.2.11    Storage tanks shall be vented to prevent the develop‐
ment of vacuum or pressure from distorting the shell or roof of
the tank as a result of flling or emptying and atmospheric
temperature changes.
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7.6.2.12    Protection shall also be provided to prevent overpres‐
sure from any flling source exceeding the design pressure of
the tank.

7.6.2.13*    Storage tank vents shall be at least as large as the fll‐
ing or withdrawing lines but no less than 31 .7 mm (1 1∕4  in.)
nominal inside diameter.

7.6.2.14    If more than one fll or withdraw line can be used
simultaneously,  the vent capacity shall be based on the maxi‐
mum anticipated simultaneous fow.

7.6.2.15    Vent pipes shall be constructed to drain toward the
tank without sags or traps to collect liquid.

7.6.2.16    Connections for all tank openings shall be liquid‐
tight.

7.6.2.17    Each connection to a tank through which liquid
normally can fow shall be provided with an external valve loca‐
ted at the shell of the tank.

7.6.2.18    Tanks containing combustible liquids shall be provi‐
ded with a means for quick cutoff of fow in the event of fre in
the vicinity of the tank.

7.6.2.19    Openings for manual gauging,  if independent of the
fll pipe,  shall be kept closed when not gauging.

7.6.2.19.1    Each opening for any liquid shall be protected
against liquid overfow and possible vapor release by means of a
spring-loaded cap or other device.

7.6.2.19.2    Substitutes for manual gauging shall be permitted.

7.6.3*  Transfer and Transport of Combustible Liquids.

7.6.3.1    Combustible liquid shall be permitted to be trans‐
ferred into the mine by pipeline,  portable tank,  closed
container,  or safety can.

7.6.3.2    When combustible liquid is transferred into the mine,
it shall be transported or transferred directly to the storage
area or location where it will be used.

7.6.3.3    Combustible liquid shall not be transported in the
same conveyance with personnel unless the items are secured
or are small enough to be carried by hand without increasing
the risk of an accident.

7.6.3.4    Combustible liquid containers or tanks loaded on rail
or trackless vehicles shall be secured against shifting and
damage during transit.

7.6.3.5    Rail or trackless vehicles that carry supplies for produc‐
tion areas in addition to combustible liquids shall have provi‐
sions for securing or separating those supplies from the
lubricants and combustible liquids so that,  in the event of
derailment or ribbing,  the supplies will not puncture contain‐
ers or tanks.

7.6.3.6    Vehicles carrying combustible liquids shall be kept
clean of accumulations of oil,  grease,  and other combustible
material.

7.6.3.7    Spilled combustible liquids shall be cleaned up imme‐
diately.

7.6.3.8    Any remaining residue shall be covered with an oil
absorbent or rock dust.

7.6.3.9    Combustible liquid containers or tanks shall be at least
305 mm (12 in.)  below energized trolley wires or protected
from contacting the wire by insulation while being transported
by trolley wire–powered systems.

7.6.3.10*    The quantity of combustible liquid in containers or
tanks off-loaded from transport vehicles and stored in an oper‐
ating area shall not exceed a 3-day supply for operations in that
area.

7.6.3.11    A single tank or container with a capacity exceeding a
3-day supply shall be permitted.

7.6.3.12*    Pipeline systems used for combustible liquid transfer
shall be permitted to be either wet or dry pipe installations.

7.6.3.12.1    Piping,  valves,  and fttings used for combustible
liquid transfer shall be designed for the expected working pres‐
sures and structural stresses as follows:

(1 ) Piping,  valve,  and ftting burst strengths shall be at least
four times the static pressure.

(2) The pipeline shall be designed to withstand the mechani‐
cal and thermal stresses caused by exposure to fre.

7.6.3.12.2    A manual shutoff valve shall be installed in the pipe‐
line at the surface storage tank and at the point of under‐
ground discharge.

7.6.3.12.3    An additional shutoff valve shall also be installed in
each branch line where the branch line joins the main line.

7.6.3.12.4    The pipeline system shall be guarded and protected
against physical damage.

7.6.3.12.5    Guarding by choice of location shall be considered
an acceptable practice.

7.6.4 Temporary Areas for the Storage of Combustible Liquids
in Portable Containers.

7.6.4.1    Portable combustible liquid storage areas shall meet
one of the following criteria:

(1 ) They shall be located a minimum of 30.5 m (100 ft)  from
explosives magazines,  electrical substations,  shops,  work‐
ing faces,  or other combustible liquid storage areas.

(2) They shall be separated from explosives magazines,  elec‐
trical substations,  shops,  working faces,  or other combus‐
tible liquid storage areas by unexcavated coal or rock or
by a masonry bulkhead.

7.6.4.2    Unless equipped with an approved fre protection
system, the storage area shall be a minimum of 30.5 m (100 ft)
from any shaft station and 7.6 m (25 ft)  from energized trolley
wire.

7.6.4.3    A portable combustible liquid storage area shall be
recessed or otherwise located and protected from accidental
damage by mobile equipment or blasting.

7.6.4.4    The aggregate quantity of diesel fuel in a combustible
liquid storage area for portable containers or tanks shall not
exceed 1893 L (500 gal) .

7.6.4.5    The aggregate quantity of Class II and Class III
combustible liquids in a combustible liquid storage area for
portable containers or tanks shall not exceed 3785 L
(1000 gal) .
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7.6.5*  Fixed Areas for Class II Liquid Storage.

7.6.5.1    Fixed combustible liquid storage areas shall be located
as follows:

(1 ) A minimum of 30.5 m (100 ft)  from explosives magazines,
electrical substations,  shaft stations,  slope bottoms,  and
shops

(2) A minimum of 30.5 m (100 ft)  from other fammable or
combustible liquid storage areas or separated by one of
the following:

(a) Unexcavated coal
(b) Rock
(c) Masonry bulkhead with a minimum thickness of

102 mm (4 in.)  of blocks or 51  mm (2 in.)  of rein‐
forced gunite

(3) A minimum of 30.5 m (100 ft)  from any working face and
out of the line of sight of blasting or a minimum of 152 m
(500 ft)  within line of sight from any working face to
avoid damage from fy rock

(4) A minimum of 7.6 m (25 ft)  from normally energized
trolley wire

7.6.5.2    All fxed combustible liquid storage areas shall be
enclosed and protected by an approved,  fxed automatic fre
suppression system.

7.6.5.2.1    All fxed combustible liquid storage area enclosures
shall be of noncombustible construction,  including foor,  roof,
roof supports,  doors,  and door frames.

7.6.5.2.2    Exposed coal within all fxed combustible liquid stor‐
age areas shall be covered with noncombustible materials such
as gunite,  shotcrete,  or preformed masonry.

7.6.5.2.3    Bulkheads,  if used,  shall be sealed and be built of or
covered with noncombustible materials.

7.6.5.2.4    All fxed combustible liquid storage area enclosures
shall be constructed to provide suitable spill containment or
shall be provided with a suitable foor drain to direct spilled
liquid to a containment sump or vessel.

7.6.5.2.5    All openings to the storage area enclosures shall be
sealed with fre-resistive stoppings.

7.6.5.2.6    The access opening through which containers are
moved shall be located on the intake side.

7.6.5.2.7*    All doors shall be of the self-closing type and shall
be listed or approved and constructed of noncombustible
materials.

7.6.5.2.8    A personnel door shall be provided on the side
where air enters the enclosure.

7.6.5.2.9    The storage area enclosure shall be vented directly to
the return or the surface.

7.6.5.2.10*    Tanks shall rest 305 mm (12 in.)  above the ground
or on foundations made of concrete,  masonry,  piling,  or steel.

7.6.5.2.11    Tank foundations shall be designed to prevent accu‐
mulation of combustible liquid under the tank,  to minimize
the possibility of uneven settling of the tank,  and to minimize
corrosion in any part of the tank resting on the foundation.

7.6.5.2.12    All piping,  valves,  and fttings shall be suitable for
the expected working pressures and structural stresses.

7.6.5.2.13    Ventilation shall be provided to prevent the accu‐
mulation of ignitible vapors.

7.6.5.2.14    Empty or idle combustible pallet storage within the
combustible liquid storage area shall not be permitted.

7.6.5.2.15    The aggregate quantity of Class II and Class III
combustible liquids in a fxed combustible liquid storage area
shall not exceed 18,927 L (5000 gal) ,  of which Class II shall not
exceed 3785 L (1000 gal) .

7.6.6 Fixed Storage Areas for Class III Combustible Liquids.
Class III combustible liquids shall be stored in fre-resistive
containers within an enclosure of fre-resistant construction.

7.6.7 Storage, Transport, and Dispensing of Combustible
Liquids Using Mobile Equipment.

7.6.7.1    Where combustible liquids are stored on mobile
equipment such as mobile service trucks,  the equipment shall
be parked at a fxed location or a location that meets the
requirements of 7.6.4 when not in use.

7.6.7.2    The aggregate quantity of combustible liquids carried
on mobile equipment shall not exceed 3785 L (1000 gal) .

7.6.7.3    Diesel fuel tank trucks shall not exceed 1893 L
(500 gal)  storage capacity.

7.6.8*  Dispensing Combustible Liquids.

7.6.8.1    Class III combustible liquids shall be permitted to be
dispensed through the application of positive pressure to
containers or tanks only where the containers or tanks are
certifed as pressure vessels.

7.6.8.2    Class II combustible liquids shall not be dispensed
using compressed gas.

7.6.8.3    Where electrically powered pumps are used to
dispense combustible liquids,  a switch or circuit breaker shall
be provided at a location away from dispensing devices,  includ‐
ing remote pumping systems,  to shut off the power to all
dispensing devices in an emergency.

7.6.8.4    Dispensing nozzles for Class II combustibles shall be of
the self-closing type without a latch-open device.

7.6.8.5    At least one portable fully charged and operable fre
extinguisher having a nominal capacity of 9.1  kg (20 lb)  with a
minimum rating of 4-A:60-B:C shall be located not more than
9.1  m (30 ft)  from any area where combustible liquid is
dispensed.

7.6.8.6    Dispensing Class II combustible liquid from containers
or tanks shall be accomplished by an approved transfer pump
or by gravity fow.

7.6.8.6.1    Where needed,  containers or tanks shall be
equipped with an approved vent.

7.6.8.6.2    If a manual valve is used,  it shall be of the self-closing
type without a latch-open device.

7.6.8.7    Spillage shall be cleaned up.

7.6.8.8    Remaining residue shall be covered with an oil absorb‐
ent or rock dust.
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Chapter 8   Mine Surface Buildings

8.1  Construction.

8.1 .1    This chapter shall include mine offces,  bathhouses,
warehouses,  vehicle storage,  shops,  and permanent miscellane‐
ous buildings.

8.1 .2    Offces over 1394 m2  (15,000 ft2) ,  warehouses over
929 m2  (10,000 ft2) ,  and shops over 465 m2  (5000 ft2)  shall be
constructed of noncombustible materials or provided with an
automatic sprinkler system installed in accordance with
NFPA 13.

8.2 Fire Prevention.

8.2.1    No smoking shall be allowed in warehouses.

8.2.2    Combustible storage shall be maintained at least 0.9 m
(3 ft)  from electrical panels and electric resistance heaters.

8.2.3    Oily waste or rags that can create a fre hazard shall be
placed in covered metal containers.

8.2.4    Battery rooms shall be in accordance with Article 480 of
NFPA 70.

8.2.4.1    Battery-charging installations shall be located in a
designated area that is protected against damage from mobile
equipment.

8.2.4.2    Each battery-charging installation shall be equipped
with the following:

(1 ) Approved portable multipurpose fre extinguisher(s)
(2) Ventilation for the removal of generated gases from

charging batteries
(3) A means for fushing spilled electrolyte

8.3 Life Safety.

8.3.1    Two means of egress shall be provided from multistory
buildings.

8.3.2    For offce,  bathhouse,  and warehouse areas,  emergency
lighting shall be provided in each stairwell or hallway that is the
means of egress in accordance with NFPA 101.

8.3.3    For offce,  bathhouse,  and warehouse areas,  emergency
exit signs shall be provided along the means of egress.

8.4 Flammable and Combustible Liquids.

8.4.1    All storage and handling of fammable and combustible
liquids shall conform to the guidelines established in NFPA 30.

8.4.2    The quantity of fammable liquids and aerosols stored
outside a fammable liquids storage cabinet shall not exceed
94.6 L (25 gal) .

8.4.3    Other than in shops,  the quantity of combustible liquids
outside a fammable liquids storage cabinet or room construc‐
ted in accordance with NFPA 30 shall not exceed 454 L
(120 gal) .

8.4.4    Dispensing of fammable or combustible liquids in ware‐
houses shall be prohibited.

8.4.5    Storage of acetylene,  oxygen,  or other welding gases
inside warehouses shall be prohibited.

8.4.6    Drip pans shall be provided to catch leakage or spillage
wherever fammable or combustible liquids are dispensed.

8.4.7    Fusible link–actuated automatic closers shall be provided
on all parts cleaning tanks.

8.5*  Compressed Gas Storage and Usage.    Storage and use of
compressed gases in and around mine buildings shall be in
accordance with Section 7.1 .

8.6 Fire Detection and Protection.

8.6.1    For multistory offce buildings,  a central station or
proprietary alarm system shall be installed in accordance with
NFPA 72.

8.6.1 .1    Alarms shall include smoke detectors,  duct detectors,
and manual pull stations.

8.6.1 .2    In addition,  if sprinklers are installed,  water fow,  valve
tamper,  and low building temperature alarms shall be provi‐
ded.

8.6.1 .3    All equipment shall be listed or approved for its inten‐
ded use.

8.6.2*    If sprinkler systems are installed,  they shall be in
accordance with NFPA 13.

8.6.3*    If fre hydrants are installed,  they shall be in accord‐
ance with NFPA 24.

8.6.4    If a building is more than two stories high,  a standpipe
system shall be installed in accordance with NFPA 14.

8.6.5    If a gaseous fre suppression system is installed in a
computer or telephone equipment room, it shall be in accord‐
ance with NFPA 2001 .

8.6.6*    Fire extinguishers shall be provided and maintained in
accordance with NFPA 10.

8.6.6.1    Fire extinguishers shall be inspected at least every
6 months.

8.7 Water Supplies.    If sprinklers or fre hydrants are installed,
water supplies shall be capable of providing the required fow
rate and pressure necessary for the fre protection features for
at least one hour.

Chapter 9   Coal Conveyance and Storage

9.1*  Conveyors — General.

9.1 .1*    Belt conveyors shall meet the following minimum
requirements:

(1 ) Belt alignment limit switches shall be provided on convey‐
ors to shut down belts that are tracking improperly.

(2) Slip switches shall be provided to detect a slipping or
jammed belt and shall be interlocked to shut off driving
power when the belt stops or slows down by more than
20 percent of its normal speed.

(3) Slip switches shall be tested on an annual basis.
(4) Shutoff power shall be provided on contributing convey‐

ors to prevent any operating conveyor from discharging
material to a stopped downstream conveyor.

(5) Means shall be provided to remove tramp metal and
other foreign objects as early in the handling process as
possible.

(6) Hydraulic systems for belt alignment,  if provided,  shall
use only listed fre-retardant hydraulic fuids or shall be
protected by an automatic fre protection system.
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(7) Alarms shall annunciate in the operator’s control room.
(8) Electrical equipment shall be classifed as Class II,  Divi‐

sion 2,  Group F in all areas where required by NFPA 70.
(9) Guarding for machinery in the drive area and at other

points along the belt shall be made of noncombustible
material.

9.1 .2*    Structures supporting belt conveyors shall be designed
to prevent coal accumulations.

9.1 .2.1    The design shall include any surface near the belting
that can catch and retain fne coal liable to ignite spontane‐
ously.

9.1 .3    Consideration shall be given to the possibility of static
electrical discharge at the conveyor head and tail pulleys loca‐
ted in dry climates where bituminous and lower ranking–type
coals are handled.

9.1 .3.1    Factors that shall be considered are belting materials,
belt speed,  and housekeeping of spilled coal dust.

9.1 .3.2    Where such conditions as described in 9.1 .3 exist,  the
use of static dissipators or eliminators shall be considered.

9.1 .4    Attention shall be given to the prevention of and clean‐
ing of accumulations of fne coal dust beneath and close to belt
conveyors.

9.2 Overland Conveyors.

9.2.1    Chute plug alarms shall be provided for long runs of belt
or critical conveyor systems.

9.2.2    The conveyor path shall be kept free of all grass,  weeds,
trash,  or any other material that could create an exposure to
the belt should it catch on fre.

9.2.3    Motor control center (MCC)  buildings for conveyor
systems shall be kept free of accumulations of coal dust.

9.3 Below-Grade Reclaim Conveyors.

9.3.1    Methane detection shall be provided in below-grade
reclaim conveyor areas.

9.3.2    Equipment shall be interlocked to de-energize upon
detection of a 2  percent concentration of methane.

9.3.3    Portable methane detectors are an acceptable alternative
to fxed detectors,  provided a reading is taken once per shift.

9.3.4    Hydraulic units more than 7.6 m (25 ft)  inside the
entrance and greater than 189 L (50 gal)  total capacity shall
have listed fre-resistive hydraulic fuid or shall be provided
with an automatic fre suppression system.  The fre suppression
system shall be interlocked to shut down the hydraulic unit and
send an alarm to a constantly attended location.

N 9.3.5    Belowgrade reclaim conveyors shall be provided with an
automatic sprinkler system in accordance with 9.4.6.3.

N 9.3.5.1    Belowgrade reclaim conveyors less than 152.4 m
(500 ft)  in length shall not be required to be provided with an
automatic sprinkler system.

N 9.3.5.2    Sprinkler protection shall not be required on the
underside of belts less than 1 .2 m (4 ft)  in width.

N 9.3.6    Means of egress shall be provided in belowgrade reclaim
conveyor tunnels.

N 9.3.6.1    Means of egress shall be provided every 91 .4 m (300 ft)
of travel distance in reclaim conveyor tunnels not provided
with an automatic sprinkler system.

N 9.3.6.2    Means of egress shall be provided every 152.4 m
(500 ft)  of travel distance in reclaim conveyor tunnels provided
with an automatic sprinkler system.

9.4 Underground Conveyors.

9.4.1    Underground conveyor belts shall be of a fame-resistant
material and approved by the authority having jurisdiction.

9.4.2    Entries in which belt conveyors are installed shall be
kept free of accumulations of coal and coal dust around the
belt idlers,  pulleys,  and belt edges and shall be rock-dusted.

9.4.3*    Fixed combustible material such as posts,  cribbing,  and
roof supports shall be guarded from contact with the belt by
the use of noncombustible material or by distance and shall be
located at a distance of at least 152.4 mm (6 in.)  from any idler
or pulley.

9.4.4    Belt conveyor installations shall use a support structure
without a deck between the upper and lower belt fights.

9.4.5    Belts that carry the load of the belt on a low-friction
metal deck without rollers shall be permitted to be used.

9.4.6 Automatic Fire Suppression Systems at the Belt Drive.

9.4.6.1    Deluge water spray systems,  foam systems,  closed-head
sprinkler systems,  or dry chemical systems automatically actu‐
ated by rise in temperature shall be installed at main and
secondary belt conveyor drives.

9.4.6.1 .1    If sprinkler or water systems are installed,  they shall
comply with 4.3.3.3 and 9.4.6.3 of this standard.

9.4.6.1 .2    If dry chemical systems are installed,  they shall be
installed and maintained in accordance with NFPA 17 and the
manufacturer’s instructions.

9.4.6.2    Fire suppression systems shall extend to the drive areas
of belt conveyors,  including drive motor(s) ,  reducer,  head
pulley,  and belt storage unit (takeup) ,  including any hydraulic
power unit;  its electrical controls;  and the top and bottom of
the frst 15.2 m (50 ft)  of belt from the drive on the downwind
side.

9.4.6.2.1    Where a pre-engineered dry chemical fre suppres‐
sion system is to be used,  protection shall also be provided for
the top surface of both the top and bottom belts,  and the
bottom surface of the top belt of the frst 15.2 m (50 ft)  of fre-
resistant belt or 45.7 m (150 ft)  of non-fre-resistant belt from
the drive on the downward side.

9.4.6.3 Water-Based Fire Suppression Systems.

9.4.6.3.1  Water Supply.

9.4.6.3.1 .1    The water supply shall be free of excessive sedi‐
ment and corrosives.  An approved strainer with a fush-out
connection and manual shutoff valve shall be provided.

9.4.6.3.1 .2    The water supply shall provide the required fow
for not less than 60 minutes.

9.4.6.3.1 .3*    Approved or listed fexible connections shall be
permitted from the water main to the pressure reducing device
or shutoff valve to the sprinkler system.
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(A)    The fexible connection shall be rated at a pressure that
exceeds the maximum water pressure expected on the system.

(B)    If a non-metallic connection is used,  it shall not be within
3.0 m (10 ft)  of the belt drive motors or primary roller drive.

9.4.6.3.1 .4    If a pressure regulator is used,  it shall be set below
the maximum pressure allowed by the pressure rating of the
piping and fttings.

9.4.6.3.1 .5    If a pressure regulator is used,  it shall be inspected
and tested on a weekly basis to ensure that it is functioning
properly and the sprinkler system has the right amount of pres‐
sure.

Δ 9.4.6.3.2 General Sprinkler Requirements.    Sprinkler systems
shall meet the following requirements:

(1 ) The sprinklers shall be installed in accordance with
NFPA 13 as much as practical,  and shall have compo‐
nents that have been listed.

(2) The sprinkler activation temperature shall not be less
than 65.6°C (150°F)  or greater than 148.9°C (300°F) .

(3) Sprinklers shall be kept free of excessive rock dust,
muck,  conveyor string,  or any other material that can
block the discharge or insulate the fusible link.

(4) The application rate shall not be less than
10.2 L/min/m2  (0.25 gpm/ft2)  over the top surface of
the upper belt,  and the discharge shall be directed at
both the top and bottom surfaces of the upper belt and
to the top surface of the lower belt.

(5) With a water fow and pressure that is present under
normal mine operating conditions,  the residual pressure
measured downstream of the opened sprinklers or the
eight-head inspector’s test connection of 70 kPa (10 psi)
or greater for belt drive systems shall be maintained at
all times.

(6) Maximum distance between nozzles on a branch line
shall not exceed 2.4 m (8 ft) .

(7) Piping for the deluge,  foam, or closed-head sprinkler
system shall be metal and listed for sprinkler applica‐
tions.

(8) * Sprinkler piping shall be supported by UL-listed pipe
hangers or other substantial metal supports such as
angle iron,  U bolts,  or heavy chain.

(9) The system shall be interlocked to shut down the
conveyor and shall provide an audible and visual alarm.

(10) The components of the system shall be located so as to
minimize the possibility of damage by roof collapse or by
the moving belt and its load.

(11) Wet pipe sprinklers shall be spaced a minimum of 1 .8 m
(6 ft)  apart.

9.4.6.3.3 Deluge Water Systems.    Deluge water spray systems
shall meet the requirements of 9.4.6.3.3.1  through 9.4.6.3.3.4.

9.4.6.3.3.1    The system shall be activated by heat detectors or
no less effective means.

(A)    Detectors shall be located at the belt drive,  hydraulic
takeup unit (unless fre-resistive fuid is used) ,  discharge roller,
and the roof above the conveyor.

(B)    Detectors at the roof line should be spaced 2.4 m to 3.0 m
(8 ft to 10 ft)  apart along the entire length of the protected
area of the belt.

9.4.6.3.3.2    The water spray nozzles shall be full cone,  corro‐
sion resistant [if less than 0.95 cm (3∕8  in.)  inside diameter or K-
factor 4.2 or lower] ,  and provided with blow-off dust covers.

9.4.6.3.3.3    If water spray sprinklers or open-head sprinklers
are used,  blow-off dust covers are not required to keep them
clean as long as they are fow tested in accordance with
4.3.3.5.5.3.

Δ 9.4.6.3.3.4    A closed-head sprinkler shall be used over the elec‐
trical controls.

9.4.6.3.4 Foam Systems.

9.4.6.3.4.1    Foam systems shall meet the requirements of
9.4.6.3.4.2 through 9.4.6.3.4.5.

9.4.6.3.4.2    The system shall be activated by heat detectors or
no less effective means.

(A)    Detectors shall be located at the belt drive,  hydraulic
takeup unit (unless fre-resistive fuid is used) ,  discharge roller,
and the roof above the conveyor.

(B)    Detectors at the roof line should be spaced 2.4 m to 3.0 m
(8 ft to 10 ft)  apart along the entire length of the protected
area of the belt.

9.4.6.3.4.3    The nozzles shall be full cone,  corrosion resistant
[if less than 0.95 cm (3∕8  in.)  inside diameter or K-factor 4.2 or
lower] ,  and provided with blow-off dust covers.

9.4.6.3.4.4    The system shall have a capacity to last 25 minutes.

9.4.6.3.4.5    A closed-head sprinkler shall be used over the elec‐
trical controls.

9.4.6.3.5 Maintenance and Testing.    Fire suppression systems
shall be maintained and tested in accordance with 4.3.3.5.

9.4.7 Manual Extinguishing.

9.4.7.1    Water lines shall be installed parallel to the entire
length of belt conveyors and shall be equipped with fre taps
with valves at 91 .4 m (300 ft)  intervals.

9.4.7.2    The threads on the hose taps shall be protected
against dirt and rock grit that can prevent a quick connection.

9.4.7.3    The hose tap at the belt drive area shall be at least
15.2 m (50 ft)  upwind of the belt drive.

9.4.7.4*    At least 152.4 m (500 ft)  of fre hose with fttings shall
be stored at strategic locations along the conveyor belt,  that is,
at transfer points,  drive areas,  and tailpieces.

9.4.7.5    For each conveyor belt exceeding 610 m (2000 ft)  in
length,  an additional cache of materials as specifed in 9.4.7.4
shall be provided.

9.4.7.6    For mines using a track haulage system, the same crite‐
ria as those in Section 9.2 through 9.2.3 shall be met.

9.4.7.7    The following materials shall be stored within 91 .4 m
(300 ft)  or 5  minutes of a belt drive:

(1 ) 152.4 m (500 ft)  of fre hose or a high-expansion foam
device and 61  m (200 ft)  of hose

(2) Tools to open a stopping between the belt entry and the
adjacent intake entry

(3) 109 kg (240 lb)  of rock dust
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9.4.7.8 Foam.

9.4.7.8.1    The foam generator shall produce foam suffcient to
fll 30.5 m (100 ft)  of belt haulageway in not more than
5 minutes.

9.4.7.8.2    A 1 -hour supply of foam shall be kept on hand.

9.4.7.9    The entry containing the main water line and crosscuts
containing water outlets shall be accessible.

9.4.7.10    Suitable communication lines to the surface shall be
provided in the belt haulageway or adjacent entry.

9.4.7.11    A crew consisting of at least fve members for each
shift shall be trained in fre-fghting operations.  Fire drills shall
be held at intervals not exceeding 6 months.

9.4.7.12    Two 9.1  kg (20 lb)  dry chemical extinguishers shall be
located at the drive areas.

9.4.8*    A dust suppression water spray system actuated by a
“confow” switch or similar device shall be provided at the belt
feeder.

9.4.9    Electrical equipment shall be permissible where
required by the authority having jurisdiction.

9.5*  Coal Storage — General.    Coal bins,  bunkers,  and silos
shall meet the following requirements:

(1 ) Storage durations shall be limited to prevent spontaneous
combustion.

(2) Equipment shall be of noncombustible construction
designed to minimize coal hang-up.

(3) Means shall be provided to remove burning,  wet,  or smol‐
dering coal so it can be disposed of without producing an
explosion or a fre.

9.5.1  Storage Bins.

9.5.1 .1    All interior bins handling dusty material shall be
vented in accordance with 6.2.2.

9.5.1 .2    Storage bins for coal shall be located so that sources of
heat not intended specifcally to control the temperature of
coal do not raise the temperature of the coal in the bin,  caus‐
ing spontaneous combustion materially.

9.5.2 Coal Silos.

9.5.2.1    Coal shall not be stored in silos and bunkers for long
periods.  If coal must be stored for a long period,  air entrain‐
ment shall be prevented using the following methods:

(1 ) Covering the top of the stored coal with a binder material
(2) Inerting the stored coal with recommended inert gas

9.5.2.2    Areas in the storage (hideouts)  that can allow pockets
of coal to form, dry,  and combust spontaneously shall be
removed.

9.5.2.3    Storage silos shall be constructed of noncombustible
material.

9.5.2.4    Electrical equipment shall be installed to meet the
requirements of NFPA 70 in effect at the time of installation.

9.5.2.5    If a dust collector is provided,  it shall be equipped with
explosion relief panels in accordance with NFPA 68.  The dust
collector shall be grounded and have antistatic,  fre-resistant
bags.

9.5.2.6    Wash-down hoses shall be provided at the bottom of
the silo.

9.5.2.7    Dual high-level cutoff switches shall be provided for
the silo.  The feed conveyor shall be interlocked to shut down
on the low–high indication.

9.5.2.8    The silo shall be maintained on a regular cleaning
schedule to minimize the buildup of coal beneath the hopper
and other areas inside the silo.

9.5.2.9    Deluge water spray systems,  foam systems,  closed-head
sprinkler systems,  wet chemical systems,  or dry chemical
systems automatically actuated by rise in temperature shall be
installed over the belt drive areas on top of a silo.

9.5.3 Stacker Tubes and Coal Storage Piles.

9.5.3.1    Coal piles shall be designed to minimize the entrain‐
ment of air.

9.5.3.1 .1    Minimization shall be permitted by development of a
compacted edge around the pile.

9.5.3.1 .2    The edge described in 9.5.3.1 .1  shall be sealed with
binder to aid in sealing.

9.5.3.2    Hot spots or areas of spontaneous combustion shall be
removed by digging.

9.5.3.3    The use of water for extinguishment shall be used at a
minimum.

9.5.3.4    Active storage piles shall be worked to prevent dead
pockets of coal,  a potential source of spontaneous heating.

9.5.3.5    Coal piles shall not be located above heat sources,  such
as steam lines,  or sources of air,  such as manholes.

9.5.3.6    Coal placed in long-term storage shall be piled in
layers,  appropriately spread,  and compacted prior to the addi‐
tion of subsequent layers to reduce air movement and to mini‐
mize water infltration into the pile.

9.5.3.7    Where possible,  storage piles shall be arranged to
allow access to the pile with earth-moving equipment in the
event of developing hot spots or fre.

Chapter 10   Truck, Rail,  and Barge Loadouts

10.1  Construction.

10.1 .1    The loadout shall be constructed of noncombustible
material.

10.1 .2    Conveyor systems shall be in accordance with
Section 9.1 .

10.2 Fire Prevention.

10.2.1    No smoking shall be allowed in the loadout control
room.

10.2.2*    Loadout control rooms shall be designed,  construc‐
ted,  and maintained to reduce the chances of coal dust enter‐
ing the room.

10.2.3    Combustible storage shall be maintained at least 0.9 m
(3 ft)  from all electrical panels,  gas-fred heaters,  and electric
resistance heaters.



FIRE PREVENTION AND CONTROL IN COAL MINES120-34

2020 Edition Shaded text = Revisions.  Δ  = Text deletions and fgure/table revisions.  •  = Section deletions.  N  =  New material.

10.2.4    Trash and other unnecessary combustibles shall not be
allowed to accumulate in the loadout control room.

10.2.5    Motor control centers shall be thermographically scan‐
ned on an annual basis to identify hot spots and loose electrical
connections.

10.2.6    Hydraulic equipment shall have the following alarms
interlocked to shut down the equipment:

(1 ) Low oil pressure
(2) High oil temperature
(3) Low oil level

10.3 Life Safety.

10.3.1    Two means of egress shall be provided from the load‐
out control room if the room is more than two levels high.

10.3.2    For multistory buildings,  emergency lighting shall be
provided in accordance with NFPA 101.

10.3.3    For multistory buildings,  emergency exit signs shall be
provided along the means of egress.

10.4 Fire Detection and Protection.

10.4.1    A smoke detector system shall be installed in the load‐
out control room in accordance with NFPA 72.

10.4.1 .1    The smoke detector system shall actuate an audible
and visual alarm system.

10.4.1 .2    For infrequently occupied or remote locations,  the
system shall send an alarm to a constantly attended location.

10.4.2*    A gaseous fre suppression system shall be installed in
loadout control rooms that are not regularly occupied and
located in remote areas.

10.4.3    An automatic fre suppression system shall be installed
to protect hydraulic pumps that have a capacity over 189.3 L
(50 gal)  and are located on an upper foor.

10.4.3.1    The system shall be actuated by a heat detector
system.

10.4.3.2    The system shall be interlocked to shut off the power
to the unit.

10.4.3.3    A listed fre-resistive fuid shall be an acceptable alter‐
native to an automatic fre suppression system.

10.5 Manual Fire Fighting.

10.5.1*    Fire extinguishers shall be provided in accordance
with NFPA 10.

10.5.2    For multistory buildings,  an emergency response plan
shall be developed with the input of the local fre department.

10.5.3    For areas subject to food,  an emergency response plan
shall be developed to include fre-fghting procedures during a
food.

Chapter 11    Emergency Response, Manual Fire Fighting, and
Training

11 .1*  Emergency Procedures.

11 .1 .1    Emergency procedures shall be provided to instruct all
miners in the location and use of fre-fghting equipment,  loca‐
tion of escapeways and exits,  and evacuation procedures.

11 .1 .2    The emergency procedures shall include a specifc fre-
fghting and evacuation plan with procedures for evacuation of
all miners not required for fre-fghting activities,  rapid assem‐
bly and transportation of personnel and equipment to the fre
scene,  and operation of the fre suppression equipment availa‐
ble at the mine.

11 .1 .3    Instruction in emergency procedures shall be provided
to all miners on an annual basis.

11 .1 .4    Instruction in the location of fre-fghting equipment,
location of escapeways and exits,  and evacuation procedures
shall be provided to all miners prior to entering an active
mining area for the frst time.

11 .1 .5    All employees shall receive annual instruction on emer‐
gency evacuation procedures.

11 .1 .6    All employees shall receive annual instruction on the
procedures for discharging portable fre extinguishers and the
proper method of fre attack.

11 .1 .7    For underground mines,  the following additional crite‐
ria shall be met:

(1 ) Fire drills shall be held on a 90-day basis.  A record of the
drill shall be kept and include the date,  the number of
persons participating,  the area of the mine involved,  the
procedures followed, and the equipment used.

(2) At least two miners in each working section on each
production shift shall be profcient in the use of all fre
suppression equipment in that section and know the loca‐
tion of the equipment.

(3) Visitors shall be trained on the hazards they might
encounter and in the appropriate emergency procedures.

11 .1 .8    The local fre department shall be requested or invited
to make an annual tour of the surface area of the mine build‐
ings.  The tour shall include all surface buildings,  major equip‐
ment,  the location of fammable and combustible liquid
storage,  a discussion of the water supply availability,  and the
location of electrical shutoffs.

11 .2 Underground Operations.

11 .2.1  General.

11 .2.1 .1    An emergency response team shall be available and
trained in basic fre-fghting techniques that would include,  but
not be limited to,  fre hose,  foam generators,  fre extinguishers,
and smoke control.

11 .2.1 .2    Each operator of attended equipment and each
miner assigned to job duties normally in sight of the equip‐
ment shall be profcient in the use of the fre suppression devi‐
ces on that equipment.

11 .2.1 .3    On a maintenance shift,  the foreman and at least one
miner for every fve shall be profcient in the use of fre
suppression equipment available in the mine and know the
location of the equipment.

11 .2.2 Fire-Fighting Team.    Mines shall have a fre-fghting
team trained in basic fre-fghting techniques,  for example,
hose streams and foam generation.

11 .2.2.1    The fre-fghting team shall have at least 16 hours of
refresher training per year.

11 .2.2.2    The team shall consist of at least fve members on
each shift.
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11 .2.2.3    Self-contained breathing apparatus (SCBA)  and fre-
retardant coats,  boots,  and gloves shall be provided for the fre-
fghting team.

11 .2.3 Emergency Vehicle.

11 .2.3.1    All mines shall be provided with an emergency vehi‐
cle outftted with fre hose,  appropriate fttings,  a “Y” or a
“siamese” connection,  two adjustable fre department–quality
fog nozzles,  various tools,  and pressure regulators (where
necessary) .

11 .2.3.2    If an underground water car is provided,  it shall be at
least 3785 L (1000 gal)  capacity and shall have at least 91 .4 m
(300 ft)  of fre hose with nozzles.

11 .2.3.2.1    A water car shall be capable of providing fow
through a hose of 190 L/min (50 gpm)  at a nozzle pressure of
345 kPa (50 psi) .

11 .2.3.2.2    A portable wet or dry chemical car shall be permit‐
ted to be provided as long as it carries the extinguishing
capacity equivalent to a water car.

11 .2.3.2.3    The wet or dry chemical car described in 11 .2.3.2.2
shall be no farther than 3.2 km (2 mi)  from each working
section.

11 .2.4 Foam Generator.    A high-expansion foam generator
shall be available within 60 minutes of fre notifcation and
have enough foam to supply the fre-fghting operation for
35 minutes.

11 .2.5 Fire Hose and Hydrants.

11 .2.5.1*    Water lines installed parallel to haulage tracks using
mechanized equipment in the track or adjacent entry shall be
equipped with outlet valves at intervals of not more than
152.4 m (500 ft) ,  and with 152.4 m (500 ft)  of fre hose with
fttings suitable for connection shall be provided at strategic
locations.

11 .2.5.2    Hydrants shall be provided along belt conveyors at
intervals not to exceed 91 .4 m (300 ft) .

11 .2.5.3    At least 152.4 m (500 ft)  of fre hose shall be provided
for each belt fight and strategically positioned within that belt
fight.

11 .2.5.4    The threads on the hose and hydrants shall be
protected against dirt and rock grit.

11 .2.5.5*    Multiple hydrant assemblies,  with the tools needed
for their installation,  shall be provided as part of each cache of
emergency materials.

11 .2.5.6    Fire hose shall be lined with a material having fame-
resistant qualities meeting requirements for hose in the U.S.
Bureau of Mines’  Schedule 2G.

11 .2.5.6.1    The covers of the fre hose shall be polyester or
other material with fame-spread qualities and mildew resist‐
ance equal or superior to polyester.

11 .2.5.6.2    The bursting pressure shall be at least four times
the water pressure at the valve to the hose inlet with the valve
closed.

11 .2.5.6.3    The maximum water pressure in the hose nozzle
shall not exceed a gauge pressure of 689.5 kPa (100 psi) .

11 .2.6 Emergency Materials.    In addition to specifc area
equipment,  the following equipment shall be readily available
at locations not exceeding 3.2 km (2 mi)  from each working
section:

(1 ) 304.8 m (1000 ft)  of brattice boards
(2) Two rolls of brattice cloth
(3) Two hand saws
(4) 11 .3 kg (25 lb)  of 8d nails
(5) 11 .3 kg (25 lb)  of 10d nails
(6) 11 .3 kg (25 lb)  of 16d nails
(7) Three claw hammers
(8) 25 bags of wood fber plaster or 10 bags of cement (or

equivalent material)
(9) 4536 kg (5 tons)  of rock dust

11 .3 Surface Operations.

11 .3.1*    Surface mines shall meet the same requirements for
fre-fghting teams listed in 11 .2.2 unless public fre fghters are
available within 30 minutes with the capability to fght the most
diffcult fre at the mine site.

11 .3.2    Fire extinguishers shall be provided in accordance with
NFPA 10.

11 .3.3    If fre hydrants are provided,  they shall be installed in
accordance with NFPA 24.

11 .3.4    If fre hydrants are not provided,  water trucks shall be
the fre-fghting water source.

11 .3.4.1    Water trucks shall be equipped with a pump, fre
hose,  nozzles,  and appropriate fttings.

11 .3.4.2    The water truck shall be equipped with a water
cannon (turret) .

11 .3.4.3    The water truck shall be equipped with a connection
to enable the fre department to take suction from the tank.

11 .3.5    Fire hose and couplings shall be listed or approved.
Cotton- or cotton-polyester-jacketed hose shall be treated in
accordance with the U.S.  Department of Agriculture Forest
Service Specifcation 5100-186(d)  for mildew resistance.

11 .3.6    Water lines shall be capable of delivering at least
378.5 L/min (100 gpm)  at a hose nozzle pressure of 689.5 kPa
(100 psi) .

11 .3.7    The water pressure at the hose nozzle shall not be
excessively high so as to present a hazard to the hose operator.

11 .3.8    The hose connections shall have threads compatible
with the local fre department’s hoses,  or a supply of adapters
shall be available to adapt the hose connections to the fre
department hoses.  The local fre department shall be consulted
to ensure thread compatibility for hose connections.

Annex A   Explanatory Material

Annex A is not a part of the requirements of this NFPA document but is
included for informational purposes only.  This annex contains explan‐
atory material,  numbered to correspond with the applicable text para‐
graphs.

A.1 .1 .1    In the development of this document,  the data in
NIOSH Information Circular 9470,  “Analysis of Mine Fires for
All Underground and Surface Coal Mining Categories:  1990–
1999,”  were examined.  Table A.1 .1 .1 (a)  shows the number of
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fres for underground coal mines;  surface fres at underground
coal mines,  at surface coal mines,  and at coal preparation
plants;  as well as the number of fre injuries and coal produc‐
tion for the time period from 1990 to 1999.  Table A.1 .1 .1(b)
provides the number of coal mines and preparation plant fres,
injuries due to fre,  and coal production from 2001  to 2016.

Analysis of the data shows a general decrease in the number
of fres over the 10-year period,  particularly from 1996 to 1999,
while coal production increased slightly.  The largest number of
fres over the 10-year period,  as well as for each 2-year time
period,  occurred at surface coal mines.  There were 164 injuries
due to fre during the 10-year period,  with the number decreas‐
ing signifcantly over the last 4 years.  There were two fatalities
in 1991 .

A.1 .3    Because of the uniqueness of coal mining,  provisions in
this standard can differ from commonly accepted fre protec‐
tion standards and guides for other types of occupancies.

A.3.2.1  Approved.    The National Fire Protection Association
does not approve,  inspect,  or certify any installations,  proce‐
dures,  equipment,  or materials;  nor does it approve or evaluate
testing laboratories.  In determining the acceptability of installa‐
tions,  procedures,  equipment,  or materials,  the authority

having jurisdiction may base acceptance on compliance with
NFPA or other appropriate standards.  In the absence of such
standards,  said authority may require evidence of proper instal‐
lation,  procedure,  or use.  The authority having jurisdiction
may also refer to the listings or labeling practices of an organi‐
zation that is concerned with product evaluations and is thus in
a position to determine compliance with appropriate standards
for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ) .    The phrase
“authority having jurisdiction,”  or its acronym AHJ,  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 indi‐
vidual such as a fre chief;  fre marshal;  chief of a fre preven‐
tion bureau,  labor department,  or health department;  building
offcial;  electrical inspector;  or others having statutory author‐
ity.  For insurance purposes,  an insurance inspection depart‐
ment,  rating bureau,  or other insurance company
representative may be the authority having jurisdiction.  In
many circumstances,  the property owner or his or her designa‐
ted agent assumes the role of the authority having jurisdiction;
at government installations,  the commanding offcer or depart‐
mental offcial may be the authority having jurisdiction.

Table A.1 .1 .1(a)  Number of Coal Mine and Preparation Plant Fires,  Injuries Due to Fire, and Coal
Production from 1990 to 1999

 Number of Fires*

Years
Underground
Coal Mines

Surface at
Underground
Coal Mines

Surface
Coal
Mines

Coal
Preparation

Plants

Number of
Fire

Injuries*

Coal

Production†

(106  short tons)

1990–1991 25 17 67 23 59 2,004
1992–1993 18 14 37 22 29 1 ,928
1994–1995 23 16 47 18 39 2,059
1996–1997 6 7 40 8 19 2,155
1998–1999 15 11 24 20 18 2,218
1990–1999 

Total
87 65 215 91 164 10,364

*Derived from MSHA “Fire Accident Abstract” and “Fire Accident Report” publications.
†Derived from MSHA “Injury Experience in Coal Mining” publications.

N Table A.1 .1 .1(b)  Number of Coal Mine and Preparation Plant Fires, Injuries Due to Fire, and
Coal Production from 2001  to 2016

Number of Fires*

Years
Underground
Coal Mines

Surface at
Underground
Coal Mines

Surface
Coal
Mines

Coal
Preparation

Plants

Number of
Fire

Injuries*

Coal

Production†

(106  short tons)

2001–2002 9 7 22 10 48 2,221
2003–2004 12 6 17 15 24 2,184
2005–2006 11 6 41 13 25 2,294
2007–2008 14 9 31 14 24 2,318
2009–2010 11 9 31 18 15 2,159
2011–2012 5 3 40 7 20 2,112
2013–2014 7 13 42 7 15 1 ,985
2015–2016 3 4 26 13 15 1 ,625

Total 72 57 250 97 186 16,898

*Derived from MSHA Datasets.
†Derived from the U.S.  Energy Information Administration,  Annual Coal Report,  2017.
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A.3.2.4 Listed.    The means for identifying listed equipment
may vary for each organization concerned with product evalua‐
tion;  some organizations 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.

A.3.3.33 Mobile Equipment.    Mobile equipment includes,  but
is not limited to,  wheeled,  skid-mounted,  track-mounted,  or
rail-mounted equipment capable of moving or being moved.

N A.3.3.34 Noncombustible Material.    Materials that are repor‐
ted as passing ASTM E136,  Standard Test Method for Behavior of
Materials in a Vertical Tube Furnace at 750°C,  should be consid‐
ered noncombustible materials.

A.4.2    Potential sources of ignition include,  but are not limited
to,  the following:

(1 ) Smoking
(2) Open fames
(3) Cutting and welding
(4) Hot surfaces
(5) Frictional heat
(6) Static,  electrical,  and mechanical sparks
(7) Spontaneous ignition,  including heat-producing chemical

reactions
(8) Radiant heat

A.4.2.5.1    Automatic-closing doors provide a higher level of
fre protection and are therefore recommended.

A.4.2.6    Belt fres originating away from the drive area usually
have been caused by idlers with defective or stuck bearings.
Tests have shown that such idlers can become moderately hot
[93.3°C to 149°C (200°F to 300°F) ] .  The coal task group has
been unable to fnd reliable evidence that idlers can become
hot enough to ignite fre-retardant belting directly.

It appears that a warm or hot idler can cause fne coal dust
accumulated around the idler to ignite.  Then,  when the belt
has been stopped,  coal burning beneath the belt ignites the
belting.

The key to avoiding belt fres is to prevent the accumulation
of fne coal dust around idlers.  If a metal deck is provided
between the carrying strand and the return strand of the belt,
coal dust accumulates around the troughing idlers.  Where
possible,  return idlers should be supported at a substantial
height above the bottom so that coal dust is not likely to build
up around return idlers.  With proper clearance beneath these
idlers,  accumulations of coal dust can be cleaned up more
easily.

Slat-type,  self-cleaning tail pulleys are recommended.  Coal
dust discharged by such pulleys should be cleaned up
frequently.  Both good maintenance and good fre prevention
necessitate that noisy bearings,  which might indicate probable
failure,  be changed promptly before they become hot.

Conveyor belt fres have been caused by belts that lose
proper alignment,  with the edge of the moving belt then
contacting combustible material.  Loss of alignment can result
from a number of factors,  including displacement of idlers or
pulleys and movement of supporting structure,  spillage of
conveyed material,  and failure of a bearing (typically on a
pulley) .  Where alignment is affected signifcantly,  the edge of
the belt can rub abrasively on the structure and objects near
the edge of the belt.  If the object on which the belt rubs is

metal,  the metal can become worn and heated.  The edge of the
belt can be damaged extensively,  but the belt probably will not
ignite because a point on the edge of the moving belt is in
contact with the metal for only a very short period and will cool
before it returns to the point of contact.  The metal can become
quite warm, but because it is a good conductor of heat,  it will
not become hot enough to ignite the belt if the belt stops.
Nevertheless,  if the material contacted is wood or another
combustible,  the combustible material could be heated by the
friction of the edge of the moving belt until it ignites.  Keeping
combustible material away from the edge of the belt and use of
alignment switches should prevent such fres.

A.4.2.11    Spontaneous combustion potential of coal depends
on a number of factors,  including mining practices,  mining
conditions,  geology,  and reactivity of the coal.  The contribu‐
tions of these factors can be determined by using a number of
methods,  including a NIOSH computer program named
SPONCOM, which is available from the NIOSH web page.

A.4.2.11 .2    Means to reduce the risk of spontaneous combus‐
tion include but are not limited to monitoring and trending of
combustible gases,  sealing,  inerting,  and using ventilation
controls.

N A.4.2.12.1    Transformers with mineral oil or other combustible
coolants create an unnecessary risk in underground coal
mines.  Air-cooled transformers,  nitrogen-cooled transformers,
and transformers with approved less-fammable coolants are
acceptable alternatives to mineral oil–flled transformers.  If
less-fammable oil transformers are used,  they should be FM
approved.

N A.4.2.13    ASTM E1934,  Standard Guide for Examining Electrical
and Mechanical Equipment with Infrared Thermography,  can be
used as a guideline when performing thermographic scanning.

A.4.3    For further information see NIOSH Information Circu‐
lar 9452,  “An Underground Coal Mine Fire Preparedness and
Response Checklist:  The Instrument.”

A.4.3.1 .1 .1    Routing of water lines has caused severe problems
in fghting fres at some large mines.  These mines had multiple
intake shafts spaced apart at considerable distances.  Such venti‐
lation can create a neutral point between the shafts,  with fresh
air moving from each shaft toward the neutral point.  At the
original opening of one mine,  a water source was established
and the water line was extended as the mining developed
farther away from the original opening.  With the water line
extended to each new intake shaft and passing through each
neutral point,  a condition of opposite direction of fow of air
and water existed beyond each neutral point.

If a fre occurs in an area of opposite fow,  the fre has to be
approached in the same direction as the airfow,  but the water
fow is moving through the fre area.  Usually water lines in a
fre area are damaged or broken by falling sections of burning
roof.  When a water line breaks in such a situation,  the fre
fghters are without water,  and direct fre fghting is no longer
possible.  The fre then can be controlled only by sealing.  At
least one large coal mining company now provides an addi‐
tional water source at each new intake shaft to ensure the abil‐
ity to fght such fres.

The likelihood of this problem appears to be increasing as
more mines are ventilating belt entries with air moving outby,
while the water fow is inby.  In some cases,  mine management
has recognized the problem and has developed procedures to
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change the direction of airfow in the event of a fre.  Reversing
the airfow should be done at a point close to and outby the
fre to avoid pushing smoke-laden air back onto the fre.  After
the belt entry outby the fre has been cleared of smoke,  the
airfow can be reversed for the full length of the entry if
desired.

Mines that obtain their water supply from an underground
source also can have this problem of opposite directions of air
fow and water fow.  Usually there is no sure solution except to
provide an alternative source of water or a large storage of
water on the surface.  If the power for the pumps is fed from
the high-voltage system that feeds the mine and the fre
damages the high-voltage cable anywhere on the system, the
power can trip the entire system and shut down the pumps.
Coordination of the electrical protective equipment or even a
separate power supply might be needed to ensure that the
pumps continue to supply water for fre fghting.

Even in situations where air and water are fowing in the
same direction,  management must recognize that water lines or
hydrants in a burning entry are likely to be broken by the fall‐
ing sections of burning roof.  In such situations,  a planned shut‐
down of the water line should be undertaken as soon as
possible so a multiple hydrant can be installed in the water line
at a convenient location close to the fre.  With the multiple
hydrant in place,  at least three fre hose can be served effec‐
tively from the water line.

Because of the many factors that should guide the choice of
location of water lines and hydrants,  management should be
properly qualifed to select these locations,  but management
also should be able to justify its choice.  Reliability of the water
supply and ability of fre hose streams to reach a fre at any
location or entry served by the water line should be the criteria
by which the location is chosen.

A.4.3.1 .1 .9    Shutoff valve intervals of 305 m (1000 ft)  are
recommended.  Indicator-type shutoff valves with labels specify‐
ing the normal operating position are recommended.

A.4.3.1 .2.1    Water distribution lines generally cannot meet the
capacity requirements of 4.3.1 .2.1  unless 127 mm (5 in.)  or
152.4 mm (6 in.)  pipe is used for main water lines and
101 .6 mm (4 in.)  pipe is used for branch lines to producing
areas.  Higher nozzle pressures are recommended.

A.4.3.1 .2.2    The required hose stream water demand equals a
minimum supply of 817,650 L (216,000 gal) .

A.4.3.1 .3.1    Hydrants in a coal mine normally are only a valve
screwed onto a tee that is installed on the water line.  For the
female coupling of a fre hose to be connected to a male
thread,  a pipe nipple usually is screwed into the discharge side
of the valve.  Because the threads of steel pipe nipples generally
corrode if left exposed,  brass nipples often are used instead of
steel nipples.  Many mines have begun to use Schedule 80 plas‐
tic nipples instead of steel.  Regardless of the nipple material,
the threads of the nipple should be protected against physical
damage.

A properly designed system of hydrants and fre hose should
make a good connection of fre hose lines to the hydrants with‐
out the need for tools.

The choice of locations for hydrants should be made to
ensure that fre hose lines can be laid quickly from hydrants
located on the water line through crosscuts to a fre located in

any parallel entry or crosscut,  rather than to provide conven‐
ience for use in the entry where the water line is located.

A.4.3.1 .3.2    Hydrants should preferably be located in crosscuts,
and stoppings in such crosscuts should be ftted with a man
door.

A.4.3.2    Automatic detection systems and automatic sprinkler
systems in mining facilities need to be specifcally addressed for
the following reasons:

(1 ) The contents of a mine occupancy are continually chang‐
ing.  Most items are not fxed and are designed to be
moved with the mining operation.  A mine operates as a
heavy-duty excavation construction site and,  thus,  has the
same transitory nature as a construction site.

(2) Unlike aboveground industrial occupancies,  great distan‐
ces are not unusual within an underground mine.  Mines
covering 64.75 km2  (25 mi2)  or more are common.

(3) Mines have extremely harsh and unusual environments
compared to aboveground industrial occupancies.  Heavy
concentrations of combustible dusts,  the presence of
explosive gases,  temperature extremes,  saturated humid‐
ity conditions,  standing water,  unstable strata,  roof-to-
foor heights that vary from 710 mm to 6.1  m (28 in.  to
20 ft) ,  and complex ventilation systems are all common‐
place.  The possibility of abuse from heavy machinery is a
common hazard.

(4) Mining occupancies exhibit unique physical characteris‐
tics not found in any other type of occupancy.  One exam‐
ple is the extreme pressures that can occur in a water
line.

(5) Mines employ specialized facilities,  equipment,  and
production processes not utilized in other industries.  Fire
protection efforts that fail to consider the unusual operat‐
ing characteristics and fre protection requirements of
underground coal mining systems could result in nonop‐
timal protection or the inadvertent introduction of
hazards.

30 CFR 75.1103-4 provides requirements for installing fre
detection systems in underground coal mines in the United
States.

A.4.3.2.1 .1    An automatic fre detector is a device designed to
detect the presence of fre and initiate action.  For the purpose
of this standard,  automatic fre detectors are classifed as
follows:

(1 ) Heat detector:  a device that detects an abnormally high
temperature or rate of temperature rise

(2) Smoke detector:  a device that detects the visible or invisible
particles of combustion

(3) Flame detector:  a device that detects the infrared,  ultravio‐
let,  or visible radiation produced by a fre

(4) Fire-gas detector:  a device that detects gases produced by a
fre

(5) Other fre detectors:  devices that detect a phenomenon other
than heat,  smoke,  fame,  or gases produced by a fre

Fire detectors should be installed as follows:

(1 ) Vertical Placement.  Because the hot gases from a fre will
rise owing to buoyancy forces,  combustion products
initially will be stratifed near the roof of an entry.  As the
stratifed gas layer moves away from the fre,  the resultant
cooling and dilution eventually will produce a well-mixed
fow of combustion products.  Data from full-scale fres
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indicate that some degree of stratifcation can exist at
distances of hundreds of feet from the source of the fre.
Because of this effect,  fre detectors should be located at a
vertical distance from the entry roof that does not exceed
25 percent of the average entry height.  For example,  in
an entry with a height of 1 .8 m (6 ft) ,  the maximum
distance from the roof at which a sensor should be loca‐
ted is 0.5 m (1 1∕2  ft) .  The maximum distance refers to the
location of the actual sampling intake of the detector
used.

(2) Lateral Placement.  In general,  the point of origin of a fre is
unpredictable.  It can occur along the foor,  ribs,  or roof
of the entry.  To provide optimum protection,  it is recom‐
mended that the fre detectors be located within 0.6 m
(2 ft)  of the approximate midpoint of the entry.  For
entries in which the point of origin of the fre can be
better estimated (such as a belt entry) ,  the detectors
should be located in such a manner that they provide for
the estimated best coverage of that entry.

A.4.3.2.1 .3    Batteries charged by the mine power system should
indicate the condition of the batteries upon either manual or
automatic activation of a battery check circuit.

For further information see NFPA 72.

A.4.3.2.1 .4    Electrical equipment classifed as “permissible” or
“intrinsically safe” is certifed as meeting the requirements of
Chapter 1  of 30 CFR 18.

A.4.3.2.2.1    Based on U.S.  Bureau of Mines Report of Investi‐
gation 9570,  “Hazards of Conveyor Belt Fires,”  CO and smoke
detectors provide a signifcant improvement over point type
heat detectors in warning of a potential fre on conveyor belts.

A.4.3.2.2.2    U.S.  Bureau of Mines Report of Investigation 9380,
“Fire Detection for Conveyor Belt Entries,”  provides informa‐
tion on smoke and CO sensor alarm levels and sensor spacing
as a function of belt entry cross-sectional area and belt entry air
velocity.

N A.4.3.2.2.10    A motor control center (MCC)  is one example of
the type of building described in 4.3.2.2.10.

A.4.3.3.1 .1(3)    Depending on the size of the equipment,  addi‐
tional manual actuators could be needed to provide quick
access for activation of the system.

A.4.3.3.1 .1(4)    For further information on fame resistance,  see
30 CFR 18.65.

A.4.3.3.1 .1(6)    Open-head deluge and water spray systems can
be kept free of blockage by regular fow of water through the
system.  For example,  fre suppression on continuous miners
can be fowed once per shift to keep the nozzles clean.  Deluge
water spray systems at belt drives can be fowed weekly to keep
the nozzles clean.

A.4.3.3.1 .4    For criteria of equivalent protection,  see 30 CFR
75.1107-13.

A.4.3.3.2.1    Wet-pipe automatic sprinkler systems have been
found to be the preferred fre suppression systems for under‐
ground coal mines for the following reasons:

(1 ) They are the simplest systems available.
(2) They are the most reliable systems available.
(3) They provide selective operation,  because only sprinklers

close to the fre operate.

(4) They have the best performance record,  especially on
fres of Class A materials and of Class IIIB combustible
liquids.

(5) They need minimal maintenance.
(6) They are nonelectrical.
(7) They use a limited quantity of water.
(8) The initial investment is low.

The major problem associated with automatic sprinkler
systems in underground coal mines is the possibility of expo‐
sure to freezing conditions during cold weather.  Another prob‐
lem that can exist in very deep mines is that some of the listed
components for automatic sprinkler systems might be unable
to withstand the very high water pressure encountered (see
U.S.  Bureau of Mines Report of Investigation 9451 ,  “Effect of
Pressure on Leakage of Automatic Sprinklers”) .  It is not
uncommon to encounter pressures above a gauge pressure of
3448 kPa (500 psi) .  The committee recommends testing sprin‐
kler system components under anticipated maximum pres‐
sures.  If sprinkler components are found to be unable to
withstand the maximum pressure of the water line,  the use of
pressure regulators might be necessary.  Experience has shown
that pressure regulators can require considerable maintenance.
Also,  if the pressure regulating valve should leak,  it might be
necessary to provide a small relief valve on the discharge side of
the regulating valve to prevent overpressure.

A.4.3.3.2.1 .1(1 )    Under Report No.  H0122086,  “Suppression of
Fires on Underground Coal Mine Conveyor Belts,”  the Depart‐
ment of the Interior,  U.S.  Bureau of Mines (USBM) ,  conducted
a series of full-scale fre tests.

The tests demonstrated that standard,  12.7 mm (1∕2  in.)
orifce,  nominal 100°C (212°F)  automatic sprinklers,  located
over the belt on 3 m (10 ft)  centers,  effectively controlled every
test fre while opening only two sprinklers,  with residual pres‐
sure held to a constant a gauge pressure of 69 kPa (10 psi) .

From the time that the USBM tests were conducted,  under‐
ground belts have tended to become wider to carry increased
tonnage;  therefore,  belt fre suppression systems should be
designed to supply more sprinklers than indicated by these
tests.  Because many conveyor belts stretch a long distance in a
straight line,  a fre scenario would involve only a portion of the
belt,  regardless of the overall length of the belt.  Because the
actual incidence of belt fres is low in underground coal mines,
and most of those are in the area of the belt drive and the belt
takeup,  protection of only the area from the discharge pulley
to the end of the takeup is needed.  If the belt structure
contains a deck between upper and lower strands of the belt,
automatic sprinklers should be located beneath the deck,  virtu‐
ally doubling the size of the sprinkler system.

If the sprinkler system is extended to cover a distance
greater than 30.5 m (100 ft)  in one direction from the point
where the pipe holding the automatic sprinklers along the roof
is fed,  then a hydraulic calculation of the system is recommen‐
ded.  Long runs of pipe should be fow tested as required by
4.3.3.5.5.1 ,  with the eight open sprinklers installed at the
distant end of the pipe run.  Branch piping intended to protect
limited areas should be piped with adequately sized pipe to
carry the required water fow.  Table A.4.3.3.2.1 .1 (1 )  should be
used to determine the minimum size of pipe.

Larger systems should be separately fow tested as required
by 4.3.3.5.5.1 .
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A.4.3.3.2.2    Because many air compressors are moved
frequently,  the fre suppression system needs to be equally port‐
able.  Some compressors that have a deck or lid over the
compressor have been ftted with piping and sprinklers
attached to the underside of the deck.  Other compressors with‐
out a deck have suitable piping with at least two sprinklers 3 m
(10 ft)  apart.  The piping is made to be attached to roof bolts or
otherwise suitably supported over the centerline of the
compressor.  The piping needs to be equipped with a pressure
switch that prevents the operation of the compressor unless the
piping is under pressure and with a fow switch that shuts the
compressor down if water fows.  If a fre hose is used to connect
the piping to a water line,  the connection point of the hose to
the sprinkler piping should be located so that a fre on the
compressor will not damage the fre hose.

A.4.3.3.3.1    NFPA 13 requires a minimum 140 kPa (20 psi)
residual pressure for ordinary hazard pipe schedule sprinkler
systems.

A.4.3.3.3.2.1    Pipe and fttings that permit limited motion of
the pipe are recommended,  as they allow the pipe to be held
closer to the roof.  If threaded fttings are used,  steel pipe with
extra-strength threaded fttings is recommended.  Copper,
aluminum, or other approved materials could be permitted if
they are adequate for the pressure.

A number of mines use aluminum pipe or tubing with
groove-type couplings and fttings.  Where water pressure does
not exceed 3448 kPa (500 psi) ,  grooved couplings that have a
12.7 mm ( 1∕2  in.)  female national pipe thread (FNPT)  outlet are
used to provide connections for sprinklers.  Piping put together
in this manner can be located closer to an undulating roof,
especially if the pipe lengths are short enough to put the
couplings (and the automatic sprinklers)  on 3 m (10 ft)
centers.  Mines that use groove-type couplings can have most of
the piping precut and grooved in the shop,  which simplifes
installation underground.  Rolled grooves are recommended
because they do not reduce the strength of the pipe as much as
the cut grooves do.  If cut grooves are used,  Schedule 40 or
heavier pipe should be used.

A.4.3.3.3.2.5    Some automatic sprinklers might not withstand
the water pressure that can be encountered in deep mines.
Information on the effect of high water pressure on automatic
sprinklers can be found in U.S.  Bureau of Mines Report of

Table A.4.3.3.2.1 .1(1 )  Minimum Pipe Sizes per Number of
Sprinklers

Pipe Size
Maximum Number of
Sprinklers on Pipe

1  in. 2
1 1∕4  in. 3
1 1∕2  in. 5
2 in 10

21∕2  in. 20
3 in. 40
31∕2  in. 65
4 in. 100

For SI units,  1  in.  = 25.4 mm.

Investigation 9451 ,  “Effect of Pressure on Leakage of Auto‐
matic Sprinklers.”

Under U.S.  Bureau of Mines Report of Investigation 9538,
“Performance of Automatic Sprinkler Systems for Extinguish‐
ing Incipient and Propagating Conveyor Belt Fires Under
Ventilated Conditions,”  NIOSH conducted a series of full-scale
fre tests under ventilated conditions of 1 .1  and 4.0 m/s (225
and 800 ft/min)  for fres up to 10.8 MW.  The tests demonstra‐
ted that pendent and horizontal sidewall types were both able
to extinguish incipient belt fres.  Directional sprinklers showed
a slightly improved performance in terms of maximum heat
release rate at the lower airfow.  Both pendent and horizontal
sidewall sprinkler types were able to extinguish propagating
fres.  Horizontal sidewall sprinklers showed an increased effec‐
tiveness compared to the pendent sprinklers because of the
increased upstream coverage area of the water discharge in
terms of maximum heat release rate.

A.4.3.3.3.2.6    The restrictions on sprinkler spacing apply to
sprinklers on the same line and those located between sprin‐
klers on adjacent lines.

A.4.3.3.3.2.7    Where sprinkler positioning is such that full
coverage can be impaired,  such as where a single line of sprin‐
klers protects a belt conveyor with little clearance,  a fow test
should be conducted to determine if adequate wetting of
surface areas is achieved.  Additional sprinklers should be provi‐
ded in the event that adequate coverage is not achieved,  or
alternative arrangements such as rotated lines or sidewall sprin‐
klers should be considered.  Consideration also should be given
to the need for noncombustible baffes to protect sprinklers
from the discharge of adjacent sprinklers located within 1 .8 m
(6 ft) .

A.4.3.3.3.5    Dry-pipe automatic sprinkler systems are more
complex and more diffcult to design and install than wet-pipe
systems.  The committee recommends that all systems be
designed and installed by skilled and experienced personnel.

A pressure relief valve,  set to relieve at a pressure below the
maximum pressure rating of the dry-pipe valve,  should be
installed between the pressure regulating valve and the dry-
pipe valve.  The reclosing pressure of the relief valve should be
higher than the set pressure of the regulating valve.

A.4.3.3.3.6.1    Underground shaft mines that use diesel-
powered equipment generally employ underground diesel fuel
storage areas to facilitate equipment refueling.  Adit-type mines
in the western United States might initially locate diesel fuel
storage and refueling facilities on the surface;  however,  as the
active mine workings progress farther from the adit portal(s) ,
these facilities will likely be moved underground.

A common means of fre protection in many underground
diesel fuel storage areas is the use of fxed water sprinkler
systems.  However,  this situation represents a signifcant safety
hazard.  According to NFPA’s Fire Protection Handbook,  water
sprinklers can be permitted to be used on diesel fuel for
control but not for extinguishment.

In “The Health and Safety Implications of the Use of Diesel-
Powered Equipment in Underground Mines,”  a report by an
interagency task group prepared for MSHA in 1985,  the simple
conclusion was that “water spray or fog usually will not extin‐
guish diesel fuel fres.”
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In an underground coal mine,  fre control is not suffcient;
fre extinguishment is essential for the following reasons:

(1 ) Unlike an underground metal or nonmetal mine,  the
mineral in a coal mine is combustible.  All fre prevention
and protection provisions in an underground coal mine
are aimed at preventing the ignition of the coal.  In a
metal or nonmetal mine,  if fre control efforts are unsuc‐
cessful in extinguishing a fre on a piece of diesel equip‐
ment or a diesel fuel fre,  personnel can be evacuated and
the fre can be allowed to consume all available fuel mate‐
rials,  thereby self-extinguishing.  In an underground coal
mine,  this practice would almost certainly result in the
ignition of the coal and the consequent loss of part or all
of the mine.

(2) Even if a fre does not grow in intensity or spread to the
coal,  toxic smoke and fre gases are produced as long as it
burns,  which can endanger persons within the mine.

(3) According to NFPA’s Fire Protection Handbook,  overpressure
failure of containers exposed to fre is considered the
principal hazard of closed-container fammable and
combustible liquid storage.

(4) Even a “controlled” fre can cause such container failure,
producing a fre so intense that the sprinkler system is
unable to control it,  much less extinguish it.

(5) Water sprays are not effective in extinguishing pressure
fres,  running fuel fres,  and obstructed spill fres,  all of
which could occur in a diesel refueling area.

(6) Water supplies are limited in many underground mines.
Fire “control” should be considered temporary,  because
when the water supply is depleted,  the fre will grow
immediately to the maximum intensity.

(7) The vapor pressure of diesel fuel increases with elevation,
due to reduced barometric pressure.  As a result,  even
fuels without fash point–reducing additives can become
fammable,  depending on the altitude at which they are
used.  This reduction in fash point can result in reclassif‐
cation of the diesel fuel to a Class IC fammable liquid.
There is no clear consensus in the literature and industry
practice as to the effectiveness of fxed water sprays in
controlling and extinguishing fres involving Class IC
fammable liquids.  Although industry practice strongly
favors fxed water sprays for such applications,  the litera‐
ture and available research results clearly indicate the
ineffectiveness of fxed sprays on Class IC liquids,  espe‐
cially in the case of pressure fres,  running fuel fres,  and
obstructed spill fres.

Therefore,  water sprinkler systems installed for the protec‐
tion of diesel fuel storage areas are considered inadequate;
foam–water systems should be utilized.  See the applicable
sections of NFPA 16.

A.4.3.3.3.6.2    The alarm system that serves sprinklers protect‐
ing the drive area of a belt conveyor also should be permitted
to serve as the fre detection system installed over that portion
of the belt conveyor.

A.4.3.3.4.3.3    The clapper of a differential-type dry-pipe valve
should be held off its seat during any test in excess of 345 kPa
(50 psi) ,  to prevent damaging the valve.

A.4.3.3.5.4    The special suppression system manufacturer is a
good source for training regarding their equipment.  Other
acceptable training resources can be available.

A.4.3.3.5.5.2    The system could have several end-of-line drains
if parts of the system dead end.

A.4.3.3.5.5.3    Deluge sprinklers might need to be fowed more
frequently than monthly to keep the sprinkler systems clean.  If
caps are not used on water spray systems,  they also might need
to be fowed more frequently than monthly to keep the nozzles
clean.

A.4.3.3.6.1    The actuation of a fre suppression system on self-
propelled equipment should cause shutdown of the protected
equipment.

A.4.3.3.6.1(11)    Because exposure to some agents or their
decomposition products could be hazardous to personnel,  it is
recommended that the appropriate NFPA standard for the
agent under consideration be consulted to determine the
agent’s use and limitations,  recognizing that the mine environ‐
ment can make prompt evacuation diffcult.

A.4.3.3.6.1(12)    Wet and dry chemical systems should be
inspected every 6 months in accordance with applicable NFPA
standards.

A.4.3.3.6.2    Pipe or hose supplying open spray nozzles should
be sized to avoid excessive pressure loss.  Open nozzles provide
a good spray pattern with 6.9 kPa to 137.9 kPa (10 psi to 20 psi)
of water pressure at the nozzles.  If nozzle pressure exceeds
172.4 kPa (25 psi) ,  additional or larger orifce nozzles can be
permitted to be used to increase the water fow.  If nozzle pres‐
sure is less than 137.9 Pa (20 psi) ,  smaller orifce nozzles
should be used to increase the pressure.  The objective is to
obtain the maximum fow of water at a pressure high enough
to provide a reasonable spray pattern.

The water spray should be directed upward to wet the roof
over the machine.  This prevents the fre from spreading to the
coal,  which should be the primary objective of the fre protec‐
tion system.  Also,  water will fall back down onto the machine,
cooling and possibly extinguishing the fames.  Alternatively,  the
nozzles can be directed at the fre hazard areas of the machine.
The risk of this method is that the fre could be in an area not
covered by the sprays and could spread to the coal.

A.4.3.4.1 .1 .1    Larger capacity extinguishers that provide more
agent and longer discharge time are recommended.

A.4.3.4.1 .2.3    It is not the intent of 4.3.4.1 .2.3 to allow two
lower rated fre extinguishers to be used to achieve a higher
overall rating.

A.4.3.4.1 .3.2    Visual inspections require documentation only at
6-month intervals.

A.4.3.4.2.1 .1    Hydrants should be located to ensure that fre
hose can be laid quickly from hydrants,  which are located on
the water line in any of the entries,  through crosscuts to a fre
located in parallel entries or crosscuts,  rather than being loca‐
ted for convenient use in the entry where the water line is loca‐
ted.

A.4.3.4.2.1 .4    Fire hose should be purchased as an entire unit
that consists of the hose and couplings.  The pressure rating
should include both the hose and the couplings.

A.4.3.4.2.1 .6    These threads are also referred to as National
Pipe Straight Hose (NPSH) .  National Hose (NH)  is also known
as National Standard Thread (NST)  and National Standard
(NS) .
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Threads of 38 mm (1 1∕2  in.)  or 50 mm (2 in.)  hose couplings
should be straight,  iron pipe thread,  now labeled NPSH.  While
it is always preferable to use fre hose adapters,  NPSH
couplings can be attached to standard male pipe threads.  This
is especially important because of the large number of hydrants
needed on water lines.

Where the gasket of a fre hose coupling is in good condi‐
tion,  the coupling should be tightened with bare-hand pressure
only.  It usually will not leak.  Hose wrenches are needed to
uncouple hose only.  Overtightening couplings with hose
wrenches harms the gaskets.

Rocker lug couplings are preferred to pin-type couplings.

Most mines use NPSH threads because the couplings will
attach to male pipe threads of the same size.

A.4.3.4.2.1 .9    In many fres,  fre hose has to be carried to the
fre.  If manual transport is necessary,  the hose should be coiled
into “bundles” or “doughnuts,”  with the male coupling at the
center.  In this manner,  the hose is in proper orientation for
use,  and the exposed threads of the male coupling are protec‐
ted.  Hose lengths should be limited to 30.5 m (100 ft)  or less,
because greater lengths make the hose bundle too large and
heavy.

It is sometimes preferable to coil bundles or doughnuts of
fre hose starting with the approximate center point of the hose
at the center of the bundle.  A coil made in this manner posi‐
tions the hose couplings on the outside so the hose can be laid
starting at the hydrant moving toward the nozzle or from the
nozzle back to the hydrant with equal effciency.

Where high pressures are a concern,  pressure relief devices
can be used.  The devices can be stored with the hose cache.

A.4.3.4.2.1 .11    Consideration should be given to providing
caches at intervals of less than 1524 m (5000 ft)  where condi‐
tions warrant.  A single hose cache might satisfy more than one
of the required locations.

A.4.3.4.2.2    Fire hose requires special consideration at coal
mines.  Cotton- or linen-jacketed hose should not be used,  as it
is subject to mildew attack.  Even mildew-treated hose does not
endure.  Rubber-lined and rubber-jacketed hose resists mildew
attack,  but this type of hose is heavy,  stiff,  and expensive.
Neoprene-lined,  polyester hose with rocker lug couplings is
probably the best hose for mine use.  The use of pin-type
couplings should be avoided because the pins are easily broken
or knocked off.

In low coal and where the water supply can deliver about
3.2 L/sec (50 gpm)  at proper pressure,  38 mm (1 1∕2  in.)  hose
should be used.  Where the water supply is able to provide
378 L/min to 460 L/min (100 gpm to 120 gpm)  at proper
pressure,  50 mm (2 in.)  hose is preferable.  Hose of 64 mm (21∕2
in.)  has no advantage over 50 mm (2 in.)  hose,  and the extra
weight and cost of 64 mm (21∕2  in.)  hose is considerable.

Many mines have standardized on 38 mm (1 1∕2  in.)  fre hose,
even though their water lines can supply substantially more
water than is required to get proper discharge from a 38 mm
(1 1∕2  in.)  hose nozzle.  Some of these mines provide at least two
valved connections (hydrants)  in operating areas so that more
than a single 38 mm (1 1∕2  in.)  hose line can be used if needed.
In some cases,  short lengths of pipe with two or more hydrants
are available for use at other points along the water lines.

These multiple hydrants can be put in the line at joints where
the water line is joined with grooved couplings.

While the total water fow of two 38 mm (1 1∕2  in.)  hose lines
is about the same as one 50 mm (2 in.)  hose line,  in the opin‐
ion of many experienced mine fre fghters,  two 38 mm (1 1∕2
in.)  hose lines provide greater fexibility during a fre-fghting
operation.

A.4.3.4.6    While regulatory agencies have legal powers and
responsibilities in a mine fre situation,  the mine operator
should have a preplanned organization capable of managing
an effective fre-fghting effort.  This organization has to be
prepared,  resolute,  and capable.  As part of periodic training,
the organization should conduct fre drills that involve all levels
of mine management.  The regulatory agencies also should be
invited to participate in fre drills.  Training develops manage‐
ment capability and promotes cooperation between concerned
agencies and mine management.

A.5.2    Fires adversely affect all types of self-propelled and
mobile surface mining equipment,  including,  but not limited
to,  trucks,  front-end loaders,  crawlers,  drills,  shovels,  and drag‐
lines.  Most fres occur on or near engine exhaust systems,  high-
speed drive lines,  malfunctioning high-pressure–high-
temperature hydraulic systems,  or faulty electrical components.

Total elimination of fre hazards is impossible,  because sour‐
ces of ignition and fuel for fres are inherent in the basic equip‐
ment design.  The problem is further complicated by the
collection of environmental debris.  Therefore,  efforts to
reduce fre losses must be aimed at fre prevention and fre
suppression.

To improve fre protection and prevention on surface
mining equipment,  some manufacturers of mining equipment
emphasize the reduction of the fre potential of specifc items
in the original design of their equipment.  Such items include
turbochargers,  exhaust manifolds and exhaust pipe shielding
and insulation,  location of combustible and fammable liquid
reservoirs,  and hydraulic and fuel-line routing.

Most surface mining equipment is required to have at least
one hand-portable extinguisher mounted in a readily accessible
location.  Extinguishers are most effective when used by trained
operators.  However,  considering the size and confguration of
machines found at a mine,  fres can be diffcult or impossible
to fght with a hand-held extinguisher.  For this reason,  fre
suppression systems have been developed to aid in suppressing
those fres that are hard to access and thereby to reduce “off-
road” equipment fre losses.

The key to operator protection is early detection of fres to
provide a warning to the operator,  fuel shutoff to minimize fuel
for the fre,  and fre suppression during its earliest stages.
Specialized systems to perform these functions can be required
to protect the operator and the machines.  To be totally effec‐
tive,  however,  system operation must be fully understood by
owners and operators,  and provisions must be made for peri‐
odic inspection and maintenance.

Fire suppression systems,  including hand-portable extin‐
guishers,  offer the mining industry a cost-effective tool by
which personnel and investments in mining equipment can be
protected.
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N A.5.3.2    According to NFPA 17A,  wet chemical fre-
extinguishing systems discharge wet chemical from fxed
nozzles and piping by means of expellant gas.

A.5.3.4.1    This paragraph is not intended to include the boom
of a dragline or shovel.

A.5.3.4.8(8)    The same record tag or label can also indicate if
recharging was performed.

•
A.5.3.5.2.2    Smoke detectors are not recommended because of
the harsh environment.

A.5.3.5.3.1    Automatic systems are not necessary if the area is
easily accessible for manual fre fghting.

A.5.3.5.4.2    Carbon dioxide would not be the best choice for
fghting this type of fre due to the potential for the gas to be
dispersed before the oxygen concentration is reduced enough
to affect the fre.

For transformers over 5000 kVA, a fxed fre suppression
system is recommended.

A.5.3.5.5.4    Based on the condition of the equipment,  a higher
frequency than annual scanning might be needed.

A.5.3.6.6    Equipment in this category is generally a vehicle
weight of 90,720 kg (200,000 lb)  or more and the size of a Hita‐
chi 1800,  Caterpillar 5230,  Komatsu PC1000-6,  Liebherr R984,
DeMag H95,  and Hitachi 1 100.

A.5.3.8.1 .1    Depending on the size of the vehicle and size of
the fre,  a 9.1  kg (20 lb)  fre extinguisher could be more effec‐
tive.

A.5.3.8.2.5    NFPA and manufacturers require 6-month inspec‐
tions.

A.5.3.8.3.2    The following are examples of large equipment:

(1 ) Track dozer of 300 horsepower or more or 31 ,752 kg
(70,000 lb)  weight or more (e.g.,  Caterpillar D8R)

(2) Front-end loader of 400 horsepower or more and vehicle
weight of 45,360 kg (100,000 lb)  (e.g. ,  Caterpillar 988)

(3) Wheel dozer of 300 horsepower or more and vehicle
weight of 27,216 kg (60,000 lb)  or more (e.g.,  Caterpillar
824G)

(4) Grader of 275 horsepower or more and vehicle weight of
24,948 kg (55,000 lb)  or more (e.g.,  Caterpillar 16H)

(5) Pull-type scraper of 450 horsepower or more and vehicle
weight of 44,453 kg (98,000 lb)  or more (e.g.,  Caterpillar
631E)

(6) Scraper with push/pull twin engine of 450 horsepower
and 490 horsepower or more and vehicle weight of
51 ,257 kg (113,000 lb)  or more (e.g.,  Caterpillar 637E)

(7) Blast hole drill of 360 horsepower or more and weight of
30,845 kg (68,000 lb)  or more (e.g.,  Ingersol-Rand
DM-30)

A.5.3.8.3.4(4)    Depending on the size of the equipment,  addi‐
tional ground-level manual actuators could be needed to
provide quick access for manual activation of the system.

A.5.3.8.3.8    Six months is required by NFPA standards and
manufacturers.  The fre suppression system manufacturer is a
good source for proper training regarding their equipment.
Other acceptable training resources might be available.

A.6.1 .2.2    Pneumatic coal-cleaning systems employ low-
pressure air,  usually pulsed,  to effect a separation between rela‐

tively dry coal and mechanically associated impurities.  The coal
is usually 19 mm (3∕4  in.)  and smaller,  with up to 4 percent
surface moisture.  The pickup of fnes from the feed coal in the
process air stream creates a potentially explosive mixture.
However,  approximately 2 m/sec (400 ft/min)  air velocity dissi‐
pates methane from the coal and,  in practice,  reduces explo‐
sion and fre hazards to very low proportions inside the
equipment.  Nonetheless,  in the area surrounding the equip‐
ment,  a potential fre hazard exists from unintentionally vented
fne coal,  and the potential for all hazards increases where the
cleaners are preceded by thermal dryers.

A.6.2.1 .4    Electrical components of ventilation equipment
installed in the open and separated from the ventilation air
being pulled from the hazardous area can be permitted to be
considered nonhazardous.

A.6.2.1 .4.1    Electrical equipment classifed as “permissible” is
certifed as meeting the requirements of Chapter 1  of 30 CFR
18.

A.6.2.1 .6    Approved,  intrinsically safe electrical equipment can
be permitted to be used in any areas classifed as “hazardous.”

A.6.2.1 .7    The intent of this requirement is the avoidance of
arcing ignition sources resulting from differing electrical
potentials between metal structural elements or between any
such element and ground.  The metal building elements might
include the building frame (beams,  columns,  etc.) ,  roof panels,
building or control room panels,  building utilities such as
piping,  ducts,  or conduit,  or other items.  The objective of
connecting metal parts to a ground is recognized as the best
means of avoiding arcing between building elements or
between those elements and ground or other grounded items.
Any arrangement that provides both a good ground and a
system of metal continuity from the ground to all metal
elements achieves the intent.  Where construction provides
solid,  secure metal-to-metal contact,  the necessary continuity
normally is provided.  In cases where grounding is in question,
resistance measurements should be made between the most
remote elements or the most suspected elements or both and
ground.  If tests show less than 0.1  ohm resistance to ground,
the arrangement can be permitted to be considered satisfac‐
tory.  Testing should be done during dry weather when ground
moisture is at a minimum.  If lightning protection is provided,
additional bonding of major building members to lightning
system conductors might be required.  Such bonding,  however,
can be permitted to serve the grounding needs covered by this
requirement.

A.6.2.2.3.1    For further information,  see NFPA 68.

A.6.2.2.5    Round ducts should be used wherever possible.  All
ducts should limit the number of bends and irregularities that
could interfere with free airfow.  Rectangular ducts should be
used only where clearance prevents the use of round ducts.
Rectangular ducts should be made as nearly square as possible
to minimize the deposit of combustible materials.

A.6.2.3.1    Provision of 0.1  m2  (1  ft2)  of building vent for each
2.3 m3  (80 ft3)  of volume or space in which an explosion might
occur generally is considered adequate for coal preparation
plants,  although the amount of venting needed to minimize
structural damage that might be caused by a dust explosion
varies according to the strength of the building,  extent of the
hazard,  location and distribution of vents,  properties of the
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coal dust,  and other factors.  Reference should be made to
NFPA 68 in the sizing of explosion vents.

A.6.2.4    Bulk storage of Class II combustible liquids should be
located outside the preparation plant and should be appropri‐
ate for the nature of the liquids and the quantities being
stored.  Tanks within the preparation plant should be of limited
size,  holding no more than the quantities needed for one and
one-half shifts of operation.  Each tank should be ftted with an
overfow pipe of ample size to return the full volume of the
transfer pump to the bulk storage tank.  Tanks within the prepa‐
ration plant should be isolated from the rest of the plant.  The
isolated area containing the tanks should be protected with an
automatic sprinkler system that can provide a density of
6.1  L/min/m2  (0.15 gpm/ft2)  over the entire area with all
sprinklers fowing.  The foors beneath these tanks should have
curbs,  adequate slope,  and foor drains able to handle the
liquid from the tanks as well as the discharge from all auto‐
matic sprinklers.

A.6.3    A typical coal preparation plant process begins with raw
coal entering a breaker where coal and undesirables,  such as
rocks,  are separated.  From the breaker,  the coal is crushed and
screened to size and then transferred,  usually by belt conveyor,
to the washing process.  During the washing process,  the dirty
coal is separated from clay and rock by water washing or by
chemical fotation.  From the washing process,  the clean,  wet
coal is conveyed to a drying process whereby surface moisture
is reduced.  A variety of dryers can be used,  such as centrifugal,
fuidized bed,  or thermal disk processors.  From the drying
process,  the clean,  dry coal is conveyed to storage facilities,
such as bins,  silos,  and coal barns,  and then loaded out for
transport or shipment by rail,  surface,  or conveyor for down‐
stream use.  (See Figure A.6.3.)

A.6.3.1 .10    Phosphorescent exit signs can be used to identify
building exits.

A.6.3.1 .12.1    Refer to NFPA 850 for guidance on spacing trans‐
formers from buildings.

A.6.3.1 .12.2    NFPA 70 requires a 3-hour fre-rated room for
transformers with combustible oil.  This can be decreased to a
1 -hour rated room if automatic fre suppression is provided.

A.6.3.1 .12.3    In existing facilities,  a combustible oil-flled trans‐
former located on the roof of the preparation plant should be
provided with a fre barrier and spill containment to limit fre
damage to the building.  Refer to NFPA 850 for guidance on
fre barriers and spill containment for transformers.

A.6.3.2.2.1    Examples of where fxed protection might be
needed in coal preparation include conveyor belts,  galleries,
tunnels,  beneath bins,  transfer houses,  silo head houses,  dust
collectors,  rotary compressors,  and other areas such as switch
gear rooms,  control rooms,  change houses,  and combustible
and fammable liquids storage or process areas.  These areas
should be considered ordinary hazards.  Areas with noncombus‐
tible construction or noncombustible contents are areas where
fxed protection might not be needed.

A.6.3.2.3.1    Standpipes should be located in exterior stairways.
Where exterior stairways are not provided,  standpipes should
be located as close to stairways as practicable.  This arrange‐
ment will provide fre fghters with ready access to fre-fghting
water.  Ideally,  plants should have exterior stairways with stand‐
pipes on opposite ends of the plant.  These stairways will
provide fre fghters with two angles of attack.
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FIGURE A.6.3  Typical Coal Preparation Plant.
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When applying water,  fre fghters should exercise care to
avoid the use of solid hose streams in locations where the
streams could create explosions by disturbing dust deposits.

Fire hose should not be used for washdown purposes.

In plants where the vibration anticipated is suffcient to
cause movement of the fre protection system resulting in the
wear of water piping at the hangers,  it might be necessary to
install vibration absorbers.

A.6.3.2.4.1    A readily available supply can include a dedicated
fre protection water supply,  a pond or other large body of
water,  an industrial process water system, or large water trucks
(tankers) .  If water trucks (tankers)  are used,  they should be of
a capacity and quantity to deliver a continuous source of water
for the duration of the fre-fghting effort.  Personnel should be
trained in emergency vehicle operation and mobile water
supply shuttle procedures.  If an impounded body of water is
provided,  it should be close and accessible enough to the
protected property to allow fre fghters a quick response.

A.6.3.2.4.4    Chapter 8 and Annex G of NFPA 1142 outline
suggested methods for determining the estimated water supply
(fre fow)  that can be necessary for fre-fghting purposes.

A.6.3.2.6.3    A gaseous fre suppression system can also be
considered for important motor control center (MCC)  rooms
or for rooms that contain input/output (I/O)  cabinets.  A
gaseous fre suppression system or smoke detector system can
also be considered for the preparation plant control room.

A.6.4.1    Thermal coal dryers can be of any type that conforms
to the requirements of Section 6.4,  including rotary dryers,
continuous carrier dryers,  vertical tray and cascade dryers,
multilouver dryers,  suspension or fash dryers,  and fuidized
bed dryers.  These direct-fred convection-type dryers constitute
the majority of currently operational units.  Almost all these
units utilize special direct-fred air heater–type furnaces,  usually
coal fred by stokers or by pulverized fuel systems.

A.6.4.2.5    For further information,  see NFPA 68.

A.6.4.2.7    Thermal oil systems are used in coal preparation
plants to indirectly dry coal in thermal disk processors.  Severe
losses have occurred due to lack of inadequate sprinkler
protection,  poor siting and confnement of expansion and stor‐
age tanks and heaters,  improper piping arrangement,  and
inadequate interlocks and controls.  Even though the wood‐
working industry has unique equipment that needs hot oil
applications,  the hot oil heating and distribution systems are
similar,  and the concepts provided in NFPA 664 can be utilized
for the coal preparation industry.

Chapter 8 of NFPA 664 is the primary reference in NFPA
standards for thermal oil systems used in industrial processes.
While NFPA 664 addresses loss prevention in a specifed occu‐
pancy (wood products) ,  other standards might be applicable to
any industrial process featuring thermal oil systems.

A.6.4.5    Guidance for design of vent ducts is provided in
NFPA 68.

N A.6.7.1    Combustible loading in coal preparation plants has
increased gradually as plastic equipment has replaced equip‐
ment that historically was constructed of steel.  This equipment
includes piping,  spirals,  cyclones,  and screens.  Combustible
spirals normally are installed above ground in either open air
or enclosed process buildings.  Spirals typically are constructed

of fberglass,  polyurethane,  or other unexpanded Group A
plastic as defned by NFPA 13.  Although normal operations wet
the spirals on one side as well as create a high-humidity atmos‐
phere,  spiral plants are susceptible to very large fres,  particu‐
larly when hot work is conducted during outages and water to
the spirals might be locked out.  Water-based fre suppression
systems should be considered for spiral installations,  where
necessary for protection of important assets with large business
interruption potential as determined by a fre risk assessment.

A.7.1    Gas and electric welding or cutting procedures should
be in accordance with NFPA 51B.

A.7.1 .2.1    For additional information,  see NFPA 326 and AWS
F4.1 ,  Recommended Safe Practices for the Preparation for Welding and
Cutting Containers and Piping That Have Held Hazardous Substan‐
ces.

A.7.1 .2.5    If the coal is susceptible to spontaneous combustion,
water should not be used to wet down the area.  Rock dust
should be used.

A.7.1 .4.1    For information on labeling of compressed and
liquefed gas cylinders,  see CGA C-7,  Guide to the Preparation of
Precautionary Labeling and Marking of Compressed Gas Containers.

A.7.1 .5.9    For information on labeling of compressed and
liquefed gas cylinders,  see CGA C-7,  Guide to the Preparation of
Precautionary Labeling and Marking of Compressed Gas Containers.

A.7.3.1    Buried tanks do not create a fre hazard but preferably
should be at least 1 .5 m (5 ft)  from all buildings.

Δ A.7.3.1 .2    Information on the design and construction of
atmospheric tanks can be found in API STD 650,  Standard for
Welded Steel Tanks for Oil Storage;  UL 142,  Standard for Steel Above‐
ground Tanks for Flammable and Combustible Liquids;  or UL 80,
Standard for Steel Tanks for Oil-Burner Fuels and Other Combustible
Liquids.

Low pressure tanks and pressure vessels can be permitted to
be used as atmospheric tanks.

Δ A.7.3.2    This can be accomplished by diking or drainage with
remote impounding.  (See Section 22.11 of NFPA 30 for additional
details.)

A.7.3.3.4    For additional information see Annex B of NFPA 30.

A.7.3.3.6    For additional information see Section 27.8 of
NFPA 30.

A.7.4.5    Combustible liquid storage in drums or totes prefera‐
bly should be stored outside.

A.7.5.1 .1    Electrical equipment classifed as “permissible” is
certifed as meeting the requirements of Chapter 1  of 30 CFR
18.

A.7.6.2.2    Containers and portable tanks for combustible
liquids authorized by the U.S.  Department of Transportation
should be acceptable as storage containers.

Δ A.7.6.2.10    Information on the design and construction of
pressure vessels can be found in the ASME Boiler and Pressure
Vessel Code.

A.7.6.2.13    Information on venting can be found in API STD
2000,  Standard for Venting Atmospheric and Low-Pressure Storage
Tanks.
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A.7.6.3    The terms transfer and transport are used synonymously
to mean movement of combustible liquid in closed containers,
tanks,  safety cans,  or pipelines between underground locations.

A.7.6.3.10    The greatest risk of fre involving substantial quan‐
tities of combustible liquids exists when rail supply cars are
being moved,  especially on a trolley wire–powered rail system.
In contrast,  cars parked where trolley and feed wire are absent
or de-energized represent a distinctly lower risk.  Limiting the
storage of lubricants in operating areas to a 3-day rather than a
1 -day supply reduces the frequency of transport and,  as a result,
the overall risk of fre.

A.7.6.3.12    Where pressurized pipeline systems are used for
combustible liquid transfer,  consideration should be given to
providing a pressure-sensing interlock downstream of the trans‐
fer pump discharge.  This interlock should be suitable for
Class I,  Division 2 locations and should be arranged to shut
down the pump immediately upon loss of line pressure.

A.7.6.5    The principal Class II combustible liquid used in a
coal mine is diesel fuel.

A.7.6.5.2.7    There are no listed doors for storage areas in
underground mines.

Δ A.7.6.5.2.10    Information on tank foundations can be found in
Appendix E of API STD 650,  Standard for Welded Steel Tanks for
Oil Storage,  and Appendix B of API STD 620,  Standard for the
Design and Construction of Large,  Welded,  Low-Pressure Storage
Tanks.

A.7.6.8    No requirements for bonding or grounding to dissi‐
pate static electricity are included in NFPA 30,  which does not
require bonding or grounding for combustible liquids handled
at temperatures below their fash points.

It is recognized,  however,  that certain conditions can exist
that could necessitate bonding or grounding,  such as those of
temperature and altitude,  which can reduce the fash point of
diesel fuel.

For additional information on static electricity,  see NFPA 77.

A.8.5    A manifold system should be considered for all new
installations in shop buildings.

A.8.6.2    Automatic sprinkler protection provides the most
affordable fre protection.  Where water supplies are adequate,
sprinkler protection should be strongly considered for offce
and warehouse occupancies.

A.8.6.3    If an adequate water supply is available,  a fre hydrant
should be installed within 15.2 m (50 ft)  of the warehouse,
shop,  and offce building.

A.8.6.6    For offce buildings,  a minimum of one 4.6 kg (10 lb)
extinguisher should be provided for every 279 m2  (3000 ft2)  of
building area.  Travel distance from any point to the nearest
extinguisher should not exceed 22.9 m (75 ft) .  For shop and
warehouse areas,  a minimum 9.1  kg (20 lb)  extinguisher
should be provided for every 22.9 m (75 ft)  travel distance
within the building.

Large-wheeled,  wet or dry chemical or foam extinguishers
should be considered for shop and warehouse areas.  The type
of fres that can occur in these areas can be too large to be
handled by a handheld extinguisher.

A.9.1    Unless the conveyor is very long,  burning coal on a
moving belt is not likely to ignite the belt.  Also,  if the belt
should ignite,  the burning of the belt is likely to be extin‐
guished after the burning coal has been discharged and the
belt continues to run.  No reports of running conveyor belts in
and around preparation plants that have caught fre and
burned have been located.  Every reported case of belts catch‐
ing fre and burning has occurred after the belts have been
stopped.

Some preparation plants use the froth fotation process to
separate impurities from fne coal.  The agents typically used in
froth fotation are Class II combustible liquids.  The coal recov‐
ered from the froth cells is coated minimally with these agents.
It has been found that frothed coal carried on conveyor belts
will coat the belting with the agents,  causing the coated belting
to ignite easily and the fame spread to become signifcantly
more rapid than usual.  It is recommended that belts that carry
frothed coal be protected with automatic sprinklers.  While the
froth fotation process operates as a water slurry and presents
no risk of fre,  the reagents normally used are No.  2  fuel oil
and methyl isobutyl carbinol (MIBC) ,  which are Class II
combustible liquids.

Fortunately,  evidence of heating is easy to detect.  During the
early stage of heating,  the odor is unmistakable.  When heating
is more advanced,  smoke and steam also might be apparent.  If
the hot coal is in an exposed storage pile,  the hot material can
be dug out and wetted.  If the hot material has to be loaded
onto a conveyor belt,  the loading areas should be hosed down,
and water should be applied to the hot material before or as it
is loaded onto the belt.

Tunnels under silos or storage piles should be ventilated
adequately and should be protected with a system of automatic
sprinklers.  Separate hose for fre fghting should be provided.
The main tunnel should have exit routes at opposite ends of
the tunnel.

A.9.1 .1    The U.S.  Mine Safety and Health Administration
standards found in 30 CFR for fre-retardant conveyor belt
materials should be used as a guide.  Fire-retardant belt materi‐
als will burn and,  therefore,  might require additional fre
protection.

Stockpile conveyors,  reclaim conveyors,  and conveyors going
to loadout silos or bins should be fre-resistant belt.

Rip detection also can be considered for long runs or critical
belt systems.  Critical factors to be considered should be the
impact on production if the belt is lost,  the cost of the belt
itself,  availability of spare belting,  length of time to repair the
belt,  and alternatives to bypass the belt if it is lost.

A.9.1 .2    A steel deck,  which often is placed between the top
and bottom strands of a belt conveyor,  should not be used.  It is
recommended that existing decks be removed.

Belt galleries that use supporting trusses with substantial
length of span should be set entirely beneath the belt so that,
in the event of a fre,  the loaded structural members of the
truss are not seriously exposed to the heat of the burning belt.
The supports for the troughing and return idlers should not be
structural parts of the truss.  The covering for the belt should be
partially open on the walkway side,  allowing access to the belt
and to the belt idlers for maintenance and fre fghting.
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Belts that are located entirely within relatively long-span
supporting trusses should be protected by a fxed fre protec‐
tion system.

Provision for removing burning coal to a safe area utilizing
conveyors should be considered.  These conveyors might
require manual water spray to cool smoldering coal.  Flanged
openings can be used for removing burning coal if adequate
planning and equipment have been provided.

A.9.4.3    To minimize potential frictional ignition,  alignment
switches can be permitted to be provided at intervals suffcient
to prevent the belt from contacting such materials.

A.9.4.6.3.1 .3    The fexible hose should be attached at a point
where it is least exposed to a fre ignition source,  such as the
drive rollers.

A.9.4.6.3.2(8)    Pipe hangers should be designed to support fve
times the weight of the water-flled pipe plus 114 kg (250 lb)  at
each point of piping support.  Hanger rods should be at least
9.5 mm (3∕8  in.)  thick for pipe up to 102 mm (4 in.) .  U hooks
should be at least 8 mm (5∕16  in.)  thick for pipes up to 50.8 mm
(2 in.) .  Eye rods should be at least 9.5 mm (3∕8  in.)  thick for
pipe up to 102 mm (4 in.) .  This information is taken from
Section 9.1  of NFPA 13.

A.9.4.7.4    Adjustable fog nozzles should be provided for all
hoses.

A.9.4.8    Transfer points can also require dust suppression.

A.9.5    The key concept in coal storage is to prevent spontane‐
ous combustion.  Preventing spontaneous combustion requires
all of the following:

(1 ) Eliminating air entrainment in the coal
(2) Eliminating heat sources near the storage
(3) Preventing moisture in the coal

A.10.2.2    This process can be accomplished by pressurization,
sealing the room, or air fltration.  Housekeeping and coal-
wetting agents also can be used to reduce the coal dust in the
room.  Coal dust should not be allowed to accumulate inside
electrical cabinets.

A.10.4.2    CO2  systems are not recommended for occupied
areas.  If a CO2  system is used,  it should have a maintenance
lockout.

A.10.5.1    If the building has a standpipe system, a fre hose can
be used as a substitute for a fre extinguisher as detailed in
NFPA 10.

A.11.1    For mines where the response time of the public fre
department is in excess of 30 minutes,  an emergency organiza‐
tion that is trained in basic fre-fghting techniques should be
developed.  Training should consist of the use of large extin‐
guishers and small hose streams 38 mm (1 1∕2  in.)  to provide
immediate fre-fghting efforts until the local fre department
arrives.  This training would also include procedures for using
fre hose off a water truck or any other nearby sources of water.
A crew consisting of at least fve members for each shift should
be trained in fre-fghting operations.  Detailed fre-fghting
procedures should be developed for each type of potential fre,
for example,  dragline,  shovel,  mobile equipment,  warehouse,
and offce.  Training should be conducted based on those
scenarios.

A.11.2.5.1    Two portable water cars,  readily available,  can be
used in place of the water lines prescribed in 11 .2.5.1 .

A.11.2.5.5    A multiple hydrant is a short length of 76.2 mm
(3 in.)  or 102 mm (4 in.)  pipe,  usually with three valved outlets
(hydrants)  to which fre hose lines can be connected.  If the
mine is equipped with a foam generator for fghting fres,  there
should be an additional outlet to feed the generator.  An alter‐
native is to assemble the hydrants from grooved pipe fttings
that also have threaded tee connections to which the valved
outlets are connected.  The multiple hydrants should have
adapters that allow them to be connected to any of the pipe
sizes in use at the mine.

A.11.3.1    Surface fre-fghting teams should be trained and
equipped in accordance with 11 .2.2.

Annex B   Informational References

B.1  Referenced Publications.    The documents or portions
thereof listed in this annex are referenced within the informa‐
tional sections of this standard and are not part of the require‐
ments of this document unless also listed in Chapter 2 for
other reasons.

Δ B.1.1  NFPA Publications.    National Fire Protection Associa‐
tion,  1  Batterymarch Park,  Quincy,  MA 02169-7471 .

NFPA 10,  Standard for Portable Fire Extinguishers,  2018 edition.

NFPA 13,  Standard for the Installation of Sprinkler Systems,  2019
edition.

NFPA 16,  Standard for the Installation of Foam-Water Sprinkler
and Foam-Water Spray Systems,  2019 edition.

NFPA 17A,  Standard for Wet Chemical Extinguishing Systems,
2017 edition.

NFPA 30,  Flammable and Combustible Liquids Code,  2018
edition.

NFPA 51B,  Standard for Fire Prevention During Welding,  Cutting,
and Other Hot Work,  2019 edition.

NFPA 68,  Standard on Explosion Protection by Defagration Vent‐
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NFPA 70®,  National Electrical Code®,  2020 edition.

NFPA 72®,  National Fire Alarm and Signaling Code®,  2019
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NFPA 77,  Recommended Practice on Static Electricity,  2019
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NFPA 326,  Standard for the Safeguarding of Tanks and Containers
for Entry,  Cleaning,  or Repair,  2020 edition.

NFPA 664,  Standard for the Prevention of Fires and Explosions in
Wood Processing and Woodworking Facilities,  2020 edition.

NFPA 850,  Recommended Practice for Fire Protection for Electric
Generating Plants and High Voltage Direct Current Converter Stations,
2020 edition.

NFPA 1142,  Standard on Water Supplies for Suburban and Rural
Fire Fighting,  2017 edition.

NFPA Fire Protection Handbook,  20th edition,  2008.
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B.1.2 Other Publications.

B.1 .2.1  API Publications.    American Petroleum Institute,  200
Massachusetts Avenue NW, Suite 1 100,  Washington,  DC 20001 .

API STD 620,  Standard Rules for the Design and Construction of
Large,  Welded,  Low-Pressure Storage Tanks,  2013.

API STD 650,  Standard for Welded Steel Tanks for Oil Storage,
2013.

API STD 2000,  Standard for Venting Atmospheric and Low-
Pressure Storage Tanks,  2014.

B.1.2.2 ASME Publications.    American Society of Mechanical
Engineers,  Two Park Avenue,  New York,  NY 10016-5990.

Boiler and Pressure Vessel Code,  2017.

N B.1.2.3 ASTM Publications.    ASTM International,  100 Barr
Harbor Drive,  P.O.  Box C700,  West Conshohocken,  PA
19428-2959.

ASTM E136,  Standard Test Method for Assessing Combustibility of
Materials in a Vertical Tube Furnace at 750°C,  2019.

ASTM E1934,  Standard Guide for Examining Electrical and
Mechanical Equipment with Infrared Thermography,  1999a,  reap‐
proved 2018.

B.1.2.4 AWS Publications.    American Welding Society,
8669 NW 36th Street,  No.  130,  Miami,  FL 33166.

AWS F4.1 ,  Recommended Safe Practices for the Preparation for
Welding and Cutting Containers and Piping That Have Held Hazard‐
ous Substances,  2007.

B.1.2.5 CGA Publications.    Compressed Gas Association,
14501  George Carter Way,  Suite 103,  Chantilly,  VA 20151 -2923.

CGA C-7,  Guide to the Preparation of Precautionary Labeling and
Marking of Compressed Gas Containers,  2014.

B.1.2.6 MSHA Publications.    Mine Safety and Health Adminis‐
tration,  National Mine Health and Safety Academy,
1301  Airport Road,  Beaver,  WV 25813-9426.

“Fire Accident Abstract.”

“Fire Accident Report.”

MSHA Datasets

“The Health and Safety Implications of the Use of Diesel-
Powered Equipment in Underground Mines,”  report prepared
by an interagency task group for MSHA, 1985.

“Injury Experience in Coal Mining.”

B.1.2.7 NIOSH Publications.    National Institute for Occupa‐
tional Safety and Health,  1600 Clifton Road,  Atlanta,  GA 30333.

NIOSH IC 9452,  “An Underground Coal Mine Fire Prepar‐
edness and Response Checklist:  The Instrument,”  2000.

NIOSH IC 9470,  “Analysis of Mine Fires for All Under‐
ground and Surface Coal Mining Categories:  1990–1999,”
2004.

B.1.2.8 UL Publications.    UL LLC, 333 Pfngsten Road,  North‐
brook,  IL 60062-2096.

UL 80,  Standard for Steel Tanks for Oil-Burner Fuels and Other
Combustible Liquids,  2007,  revised 2014.

UL 142,  Standard for Steel Aboveground Tanks for Flammable and
Combustible Liquids,  2006,  revised 2014.

Δ B.1.2.9 U.S.  Bureau of Mines Publications.    National Techni‐
cal Information Service (NTIS) ,  5301  Shawnee Road,  Alexan‐
dria,  VA 22312.

Report No.  H0122086,  “Suppression of Fires on Under‐
ground Coal Mine Conveyor Belts,”  1974.

RI 9380,  “Fire Detection for Conveyor Belt Entries,”  1991 .

RI 9451 ,  “Effect of Pressure on Leakage of Automatic Sprin‐
klers,”  1993.

RI 9538,  “Performance of Automatic Sprinkler Systems for
Extinguishing Incipient and Propagating Conveyor Belt Fires
Under Ventilated Conditions,”  1995.

RI 9570,  “Hazards of Conveyor Belt Fires,”  1995.

N B.1.2.10 U.S.  EIA Publications.    U.S.  Energy Information
Administration,  1000 Independence Avenue,  SW, Washington,
DC 20585.

Annual Coal Report,  2017.

B.1.2.11  U.S.  Government Publications.    U.S.  Government
Publishing Offce,  732 North Capitol Street,  NW, Washington,
DC 20401 -0001 .

Title 30,  Code of Federal Regulations,  Part 18,  Chapter 1 ,
“Mine Safety and Health Administration,  Department of
Labor.”

Title 30,  Code of Federal Regulations,  Part 18.65,  “Flame
Test of Hose.”

Title 30,  Code of Federal Regulations,  Part 75.1103-4,  “Auto‐
matic Fire Sensor and Warning Device Systems;  Installation;
Minimum Requirements.”

Title 30,  Code of Federal Regulations,  Part 75.1107-13,
“Approval of Other Fire Suppression Devices.”

B.2 Informational References.    The following documents or
portions thereof are listed here as informational resources
only.  They are not a part of the requirements of this document.

B.2.1  NFPA Publications.    National Fire Protection Associa‐
tion,  1  Batterymarch Park,  Quincy,  MA 02169-7471 .

Fire Protection Guide to Hazardous Materials,  2010.

NFPA 12,  Standard on Carbon Dioxide Extinguishing Systems,
2018 edition.

NFPA 12A,  Standard on Halon 1301 Fire Extinguishing Systems,
2018 edition.

NFPA 15,  Standard for Water Spray Fixed Systems for Fire Protec‐
tion,  2017 edition.

NFPA 20,  Standard for the Installation of Stationary Pumps for
Fire Protection,  2019 edition.

NFPA 22,  Standard for Water Tanks for Private Fire Protection,
2018 edition.

NFPA 69,  Standard on Explosion Prevention Systems,  2019
edition.

NFPA 385,  Standard for Tank Vehicles for Flammable and Combus‐
tible Liquids,  2017 edition.
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NFPA 505,  Fire Safety Standard for Powered Industrial Trucks
Including Type Designations,  Areas of Use,  Conversions,  Maintenance,
and Operations,  2018 edition.

NFPA 1963,  Standard for Fire Hose Connections,  2019 edition.

B.2.2 Other Publications.

B.2.2.1  ACGIH Publications.    American Conference of
Governmental Industrial Hygienists,  1330 Kemper Meadow
Drive,  #600,  Cincinnati,  OH 45240-1634.

Industrial Ventilation: A Manual of Recommended Practice for
Design,  30th edition,  2019.

Δ B.2.2.2 ANSI Publications.    American National Standards
Institute,  Inc.,  25 West 43rd Street,  4th Floor,  New York,  NY
10036.

ANSI/SAIA A92.2,  Vehicle-Mounted Elevating and Rotating
Aerial Devices,  2015.

ANSI/SAIA A92.3,  Elevating Work Platforms,  Manually Propel‐
led,  2006 (Reaffrmed 2014) .

N B.2.2.3 ASME Publications.    American Society of Mechanical
Engineers,  Two Park Avenue,  New York,  NY 10016-5990.

ASME B30.5,  Mobile and Locomotive Cranes,  2018.

Δ B.2.2.4 ASTM Publications.    ASTM International,  100 Barr
Harbor Drive,  P.O.  Box C700,  West Conshohocken,  PA
19428-2959.

ASTM D56,  Standard Test Method for Flash Point by Tag Closed
Cup Tester,  2016a.

ASTM D86,  Standard Test Method for Distillation of Petroleum
Products and Liquid Fuels at Atmospheric Pressure,  2018.

ASTM D93,  Standard Test Methods for Flash Point by Pensky-
Martens Closed Cup Tester,  2018.

ASTM D3278,  Standard Test Methods for Flash Point of Liquids by
Small Scale Closed-Cup Apparatus,  1996,  reapproved 2011 .

B.2.2.5 IEEE Publications.    IEEE,  3 Park Avenue,  17th Floor,
New York,  NY 10016-5997.

IEEE Standard 446,  Recommended Practice for Emergency and
Standby Power Systems for Industrial and Commercial Applications,
1995.

Δ B.2.2.6 SAE Publications.    SAE International,  Society of Auto‐
motive Engineers,  400 Commonwealth Drive,  Warrendale,  PA
15096.

SAE Standard J53,  Minimum Performance Criteria for Emergency
Steering of Wheeled Earthmoving Construction Machines,  1993.

SAE Standard J185,  Access Systems for Off-Road Machines,  2016.

SAE Standard J925,  Minimum Service Access Dimensions for Off-
Road Machines,  1993.

deLime,  T.  L. ,  “Improved Fire Protection for Off-Highway
Equipment,”  Society of Automotive Engineers Off-Highway
Vehicle Meeting,  Milwaukee,  Sept.  1979,  SAE 790882.

Jewett,  J. ,  “Fire Suppression Systems,”  Society of Automotive
Engineers Off-Highway Vehicle Meeting,  Milwaukee,  Sept.
1979,  SAE 790779.

Johnson,  G.  A.,  “Improved Fire Protection Systems for
Surface Coal Equipment,”  Society of Automotive Engineers
Off-Highway Vehicle Meeting,  Sept.  1977,  SAE 770744.

Pomroy,  W.  H.,  “Improved Automatic Fire Protection
Systems for Off-Highway Mine Vehicles,”  Society of Automotive
Engineers Off-Highway Vehicle Meeting,  Milwaukee,  Sept.
1979,  SAE 790880.

Δ B.2.2.7 U.S.  Bureau of Mines Publications.    The following
former Bureau of Mines reports and articles are available for
Open File (OFR)  inspection at the following locations:
National Institute for Occupational Safety & Health (NIOSH) ,
1600 Clifton Road Atlanta,  GA 30329-4027;  U.S.  Geological
Survey,  12201  Sunrise Valley Drive,  Reston,  VA 20192;  and the
National Mine Health and Safety Academy,  1301  Airport Road,
Beaver,  WV 25813-9426.  They also may be obtained directly
from the National Technical Information Service (NTIS) ,  5301
Shawnee Road,  Alexandria,  VA 22312.

Note: Publications marked with an asterisk provide informa‐
tion on fre risk assessment.

Report No.  H0122086,  “Suppression of Fires on Under‐
ground Coal Mine Conveyor Belts.”

Report No.  J0275008,  “Annotated Bibliography of Coal Mine
Fire Reports.”

Baker,  R.  M.,  “An Annotated Bibliography of Metal and
Nonmetal Mine Fire Reports,”  1980.  U.S.  BuMines OFR 68 (1 ) -
(3) -81 .  NTIS PB 81 -223711 .

Johnson,  G.  A.,  “Automatic Fire Protection Systems for Large
Haulage Vehicles;  Prototype Development and In-Mine Test‐
ing,”  1978.  U.S.  BuMines IC 8683.

*Kasten,  A.  E. ,  “Develop and Test an Automatic Fire Control
System for Surface Mining Machinery,  Volume I,  Systems Devel‐
opment,”  1977.  U.S.  BuMines OFR 119-78.  NTIS PB 293 983.

Lease,  W.,  “Development and Testing of a Fire Protection
System for Coal Augers,”  1975.  U.S.  BuMines OFR 25-76.  NTIS
PB 249-865.

Lease,  W.,  “Development,  Installation,  and Testing Services
for an Automatic,  Point-Type Thermal Sensor Fire Protection
System on a Mining Dozer,”  1976.  U.S.  BuMines OFR 71 -77.
NTIS PB 266075/AS.

*Lease,  W.  D.,  “Development of an Automatic Fire Protec‐
tion System for Surface Vehicles,”  1981 .  U.S.  BuMines OFR
73-82.  NTIS PB 82-215765.

*McDonald,  L.  A.,  “Development and Test of an Automatic
Fire Control System for Surface Mining Machinery,  Volume II,
Reliability Testing,”  1981 .

*McDonald,  L.  A.,  “Improved Fire Protection System for AN-
FO Haulers and Loaders,”  1982.  U.S.  BuMines OFR 46-83.

*Pomroy,  W.  H.,  “Automatic Fire Protection Systems for
Surface Mining Equipment,”  1980.  U.S.  BuMines IC 8832.

Pomroy,  W.  H.,  “A Statistical Analysis of Coal Mine Fire Inci‐
dents in the United States from 1950 to 1977,”  1980.  U.S.
BuMines IC 8830.

*Pomroy,  W.  H.,  “Economic Analysis of Surface Mining
Mobile Equipment Fire Protection Systems,”  1982.  U.S.
BuMines RI 8698.
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*Stevens,  R.  B.,  “Improved Sensors and Fire Control System
for Mining Equipment,”  1972.  U.S.  BuMines OFR 25 (1 ) -
(2) -74.  NTIS PB 232405 and NTIS PB 232406.

Stevens,  R.  B. ,  “Automatic Fire Sensing and Suppression
System for Mobile Mining Equipment,”  1978.  U.S.  BuMines
OFR 34-79.  NTIS PB 294 731 .

U.S.  BuMines Mining Research Staff,  “Metal Mine Fire
Protection Research,” 1977.  BuMines IC 8752.

U.S.  BuMines Technology News,  No.  27,  “Automatic Fire Protec‐
tion for Surface Coal Augers,”  1976.

U.S.  BuMines Technology News,  No.  50,  “Bulldozer Fire Protec‐
tion,”  1978.

U.S.  BuMines Technology News,  No.  70,  “Fire Protection for
Blasthole Drill,”  1979.

U.S.  BuMines Technology News,  No.  74,  “Fire Protection for
Front-End Loaders,”  1979.

U.S.  BuMines Technology News,  No.  77,  “Loading Shovel Fire
Protection,” 1980.

U.S.  BuMines Technology News,  No.  78,  “Fire Protection for
Hydraulic Excavators,”  1980.

U.S.  BuMines Technology News,  No.  79,  “Automatic Fire Protec‐
tion for Mining Trucks,”  1980.

U.S.  BuMines Technology News,  No.  106,  “Dragline Fire Protec‐
tion,”  1981 .

U.S.  BuMines Technology News,  No.  107,  “An-Fo Hauler Fire
Protection,” 1981 .

B.2.2.8 U.S.  Government Publications.    U.S.  Government
Publishing Offce,  732 North Capitol Street,  NW, Washington,
DC 20401 -0001 .

Title 30,  Code of Federal Regulations,  Part 75.1101 -14,
“Installation of Dry Powder Chemical Systems.”

Δ B.2.2.9 Other Publications.

Accident Prevention Manual for Industrial Operations,  National
Safety Council,  425 North Michigan Avenue,  Chicago,  IL
60611 .

Jenson,  R.,  ed.,  Fire Protection for the Design Professional,  1975.
Cahners Books,  Boston,  MA.

B.3 References for Extracts in Informational Sections.
(Reserved)
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General,  4.1
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• NITMAMs are reviewed and valid motions are certifed 
by the Motions Committee for presentation at the NFPA 
Technical Meeting

• NFPA membership meets each June at the NFPA Techni-
cal Meeting to act on Standards with “Certifed Amend-
ing Motions” (certifed NITMAMs)

• Committee(s)  vote on any successful amendments to the 
Technical Committee Reports made by the NFPA mem-
bership at the NFPA Technical Meeting

Step 4 – Council Appeals and Issuance of Standard

• Notifcation of intent to fle an appeal to the Standards 
Council on Technical Meeting action must be fled within 
20 days of the NFPA Technical Meeting

• Standards Council decides,  based on all evidence,  
whether to issue the standard or to take other action

Notes:

1 .  Time periods are approximate;  refer to published sched-
ules for actual dates.

2.  Annual revision cycle documents with certifed amend-
ing motions take approximately 101  weeks to complete.

3.  Fall revision cycle documents receiving certifed amend-
ing motions take approximately 141  weeks to complete.

Committee Membership 
Classifcations1 ,2,3,4

The following classifcations apply to Committee members 
and represent their principal interest in the activity of the 
Committee.

1 .  M Manufacturer: A representative of a maker or mar-
keter of a product,  assembly,  or system, or portion 
thereof,  that is affected by the standard.

2.  U User: A representative of an entity that is subject to 
the provisions of the standard or that voluntarily 
uses the standard.

3.  IM Installer/Maintainer: A representative of an entity that 
is in the business of installing or maintaining a prod-
uct,  assembly,  or system affected by the standard.

4.  L Labor: A labor representative or employee concerned 
with safety in the workplace.

5.  RT Applied Research/Testing Laboratory: A representative 
of an independent testing laboratory or indepen-
dent applied research organization that promulgates 
and/or enforces standards.

6.  E Enforcing Authority: A representative of an agency or 
an organization that promulgates and/or enforces 
standards.

7.  I Insurance: A representative of an insurance company,  
broker,  agent,  bureau,  or inspection agency.

8.  C  Consumer: A person who is or represents the ultimate 
purchaser of a product,  system, or service affected by 
the standard,  but who is not included in (2) .

9.  SE Special Expert: A person not representing (1 )  through 
(8)  and who has special expertise in the scope of the 
standard or portion thereof.

NOTE 1 :  “Standard” connotes code,  standard,  recom-
mended practice,  or guide.

NOTE 2:  A representative includes an employee.

NOTE 3:  While these classifcations will be used by the 
Standards Council to achieve a balance for Technical Com-
mittees,  the Standards Council may determine that new 
classifcations of member or unique interests need repre-
sentation in order to foster the best possible Committee 
deliberations on any project.  In this connection,  the Stan-
dards Council may make such appointments as it deems 
appropriate in the public interest,  such as the classifcation 
of “Utilities” in the National Electrical Code Committee.

NOTE 4:  Representatives of subsidiaries of any group are 
generally considered to have the same classifcation as the 
parent organization.
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Submitting Public Input / Public Comment Through the Online Submission System 

Following publication of the current edition of an NFPA standard,  the development of the next edition 
begins and the standard is open for Public Input.

Submit a Public Input 

NFPA accepts Public Input on documents through our online submission system at www.nfpa.org.  To use 
the online submission system:

• Choose a document from the List of NFPA codes & standards or flter by Development Stage for  
“codes accepting public input.”  

•  Once you are on the document page,  select the “Next Edition” tab.

• Choose the link “The next edition of this standard is now open for Public Input.”  You will be asked 
to sign in or create a free online account with NFPA before using this system.

• Follow the online instructions to submit your Public Input (see www.nfpa.org/publicinput for de-
tailed instructions) .

•  Once a Public Input is saved or submitted in the system, it can be located on the “My Profle” page 
by selecting the “My Public Inputs/Comments/NITMAMs” section.

Submit a Public Comment 

Once the First Draft Report becomes available there is a Public Comment period.  Any objections or fur-
ther related changes to the content of the First Draft must be submitted at the Comment Stage.  To sub-
mit a Public Comment follow the same steps as previously explained for the submission of Public Input.

Other Resources Available on the Document Information Pages

Header:  View document title and scope,  access to our codes and standards or NFCSS subscription,  and 
sign up to receive email alerts.

Research current and previous edition information.

Follow the committee’s progress in the processing of a standard in its next revision cycle.

View current committee rosters or apply to a committee.

For members,  offcials,  and AHJs to submit standards questions to NFPA staff.  Our Technical 
Questions Service provides a convenient way to receive timely and consistent technical assistance 
when you need to know more about NFPA standards relevant to your work.  

Provides links to available articles and research and statistical reports related to our standards.

Discover and purchase the latest products and training.

View related publications,  training,  and other resources available for purchase.
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Information on the NFPA Standards Development Process

I.  Applicable Regulations.  The primary rules governing the processing of NFPA standards (codes,  standards,  
recommended practices,  and guides)  are the NFPA Regulations Governing the Development of NFPA Standards (Regs).  Other 
applicable rules include NFPA Bylaws,  NFPA Technical Meeting Convention Rules,  NFPA Guide for the Conduct of Participants in 
the NFPA Standards Development Process,  and the NFPA Regulations Governing Petitions to the Board of Directors from Decisions of 
the Standards Council.  Most of these rules and regulations are contained in the NFPA Standards Directory.  For copies of the 
Directory,  contact Codes and Standards Administration at NFPA headquarters;  all these documents are also available on the 
NFPA website at “www.nfpa.org/regs.”  

The following is general information on the NFPA process.  All participants,  however,  should refer to the actual rules and 
regulations for a full understanding of this process and for the criteria that govern participation.  

II.  Technical Committee Report.  The Technical Committee Report is defned as “the Report of the responsible 
Committee(s) ,  in accordance with the Regulations,  in preparation of a new or revised NFPA Standard.” The Technical 
Committee Report is in two parts and consists of the First Draft Report and the Second Draft Report.  (See Regs at  
Section 1 .4.)

III.  Step 1 :  First Draft Report.  The First Draft Report is defned as “Part one of the Technical Committee Report,  which 
documents the Input Stage.”  The First Draft Report consists of the First Draft,  Public Input,  Committee Input,  Committee 
and Correlating Committee Statements,  Correlating Notes,  and Ballot Statements.  (See Regs at 4.2.5.2 and Section 4.3.)  
Any objection to an action in the First Draft Report must be raised through the fling of an appropriate Comment for 
consideration in the Second Draft Report or the objection will be considered resolved.  [See Regs at 4.3.1 (b) .]

IV.  Step 2:  Second Draft Report.  The Second Draft Report is defned as “Part two of the Technical Committee Report,  
which documents the Comment Stage.”  The Second Draft Report consists of the Second Draft,  Public Comments with 
corresponding Committee Actions and Committee Statements,  Correlating Notes and their respective Committee 
Statements,  Committee Comments,  Correlating Revisions,  and Ballot Statements.  (See Regs at 4.2.5.2 and Section 4.4.)  
The First Draft Report and the Second Draft Report together constitute the Technical Committee Report.  Any outstanding  
objection following the Second Draft Report must be raised through an appropriate Amending Motion at the NFPA 
Technical Meeting or the objection will be considered resolved.  [See Regs at 4.4.1 (b) .]

V. Step 3a:  Action at NFPA Technical Meeting.  Following the publication of the Second Draft Report,  there is a period 
during which those wishing to make proper Amending Motions on the Technical Committee Reports must signal their 
intention by submitting a Notice of Intent to Make a Motion (NITMAM) .  (See Regs at 4.5.2.)  Standards that receive 
notice of proper Amending Motions (Certifed Amending Motions)  will be presented for action at the annual June NFPA 
Technical Meeting.  At the meeting,  the NFPA membership can consider and act on these Certifed Amending Motions as 
well as Follow-up Amending Motions,  that is,  motions that become necessary as a result of a previous successful Amending 
Motion.  (See 4.5.3.2 through 4.5.3.6 and Table 1 ,  Columns 1 -3 of Regs for a summary of the available Amending Motions 
and who may make them.)  Any outstanding objection following action at an NFPA Technical Meeting (and any further 
Technical Committee consideration following successful Amending Motions,  see Regs at 4.5.3.7 through 4.6.5)  must be 
raised through an appeal to the Standards Council or it will be considered to be resolved.  

VI.  Step 3b:  Documents Forwarded Directly to the Council.  Where no NITMAM is received and certifed in accordance 
with the Technical Meeting Convention Rules,  the standard is forwarded directly to the Standards Council for action on 
issuance.  Objections are deemed to be resolved for these documents.  (See Regs at 4.5.2.5.)

VII.  Step 4a:  Council Appeals.  Anyone can appeal to the Standards Council concerning procedural or substantive matters 
related to the development,  content,  or issuance of any document of the NFPA or on matters within the purview of the 
authority of the Council,  as established by the Bylaws and as determined by the Board of Directors.  Such appeals must be in 
written form and fled with the Secretary of the Standards Council (see Regs at Section 1 .6) .  Time constraints for fling an 
appeal must be in accordance with 1 .6.2 of the Regs.  Objections are deemed to be resolved if not pursued at this level.  

VIII.  Step 4b:  Document Issuance.  The Standards Council is the issuer of all documents (see Article 8 of Bylaws) .  The 
Council acts on the issuance of a document presented for action at an NFPA Technical Meeting within 75 days from the 
date of the recommendation from the NFPA Technical Meeting,  unless this period is extended by the Council (see Regs at 
4.7.2) .  For documents forwarded directly to the Standards Council,  the Council acts on the issuance of the document at its 
next scheduled meeting,  or at such other meeting as the Council may determine (see Regs at 4.5.2.5 and 4.7.4) .  

IX.  Petitions to the Board of Directors.  The Standards Council has been delegated the responsibility for the 
administration of the codes and standards development process and the issuance of documents.  However,  where 
extraordinary circumstances requiring the intervention of the Board of Directors exist,  the Board of Directors may take 
any action necessary to fulfll its obligations to preserve the integrity of the codes and standards development process 
and to protect the interests of the NFPA.  The rules for petitioning the Board of Directors can be found in the Regulations 
Governing Petitions to the Board of Directors from Decisions of the Standards Council and in Section 1 .7 of the Regs.  

X. For More Information.  The program for the NFPA Technical Meeting (as well as the NFPA website as information 
becomes available)  should be consulted for the date on which each report scheduled for consideration at the meeting will 
be presented.  To view the First Draft Report and Second Draft Report as well as information on NFPA rules and for up-to-
date information on schedules and deadlines for processing NFPA documents,  check the NFPA website (www.nfpa.org/
docinfo)  or contact NFPA Codes & Standards Administration at (617)  984-7246.  
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The Online Community of the

National  Fire Protection Association®

NFPA® Xchange™ is an online forum for fnding and sharing 

knowledge among an open community of professionals worldwide. 

This educational  tool  and job aid  al lows you  to explore content 

relevant to you,  participate in  discussions with  peers and industry 

leaders,  ask and answer questions,  and receive expert advice.  

Membership to NFPA Xchange is free and provides access to:

Join  now for free at nfpa.org/xchange-community

•  An  active community of more than 50,000

  professionals collaborating  in  a  single place

 

•  Insights and information on  trending topics, emerging

  issues, and new technologies  

•  Blogs and webinars for learning on-the-job skills, and

  forums  for submitting queries to be answered by peers

   and NFPA® technical  staf

•  Job board for posting open positions and discovering

  employment opportunities  from NFPA and partner

  organizations 

•  A robust collection of previously asked questions

   and subject matter  in  a  searchable database accessible

   anywhere,  anytime, from any device

Have the resources you  need by your side at al l  times.  NFPA Xchange 

provides the knowledge and support to help you  do your job better 

and help protect l ives and property.  Join the conversation today!

CONNECT WITH  YOUR PEERS FROM 

AROUND THE WORLD  


