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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
October 27, 2009, with an effective date of December 5, 2009, and supersedes all previous
editions.

This edition of NFPA 120 was approved as an American National Standard on December 5,
2009.

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. Previ-
ous editions not already mentioned include versions issued in 1984 and 1988.

The 1999 edition addressed the need for emergency lighting, expanded the types of por-
table fire extinguishers used, and expanded and clarified the types of fire suppression equip-
ment used. The water supply requirements also were clarified.

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 has revised the fire prevention and fire
protection provisions for coal mines by requiring the use of means to manage the spontane-
ous combustion potential of the coal being mined, including adding an inspection plan for
carbon monoxide detection systems. The fire prevention practices for coal mines have been
improved by referencing the inspection and maintenance practices of fire suppression sys-
tems in the corresponding NFPA fire suppression standard. The Committee has provided
improved fire protection for transformers by referencing NIFPA 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 has been
revised to make it consistent with fire protection industry practices and the updated provi-
sions in NFPA 122, Standard for Fire Prevention and Control in Metal/Nonmetal Mining and Metal
Mineral Processing Facilities.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169.
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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 Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

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

Changes other than editorial are indicated by a vertical
rule beside the paragraph, table, or figure in which the
change occurred. These rules are included as an aid to the
user in identifying changes from the previous edition. Where
one or more complete paragraphs have been deleted, the de-
letion is indicated by a bullet (®) between the paragraphs that
remain.

Areference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex B. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other refer-
ences as appropriate. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

Information on referenced 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 fire and explosion in
the following:

(1) Underground bituminous coal mines

(2) Coal preparation plants designed to prepare coal for ship-
ment

(8) 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 firing in boilers at power-
generating plants or gasification 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, pur-
chasing, testing, installing, examining, approving, operating,
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or maintaining fire prevention, fire protection, or fire-fighting
equipment in underground bituminous coal mines, coal
preparation plants, and surface mining equipment and pro-
cesses.

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 man-
datory. 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 flammable and combustible liquids and the use of
diesel-powered equipment within underground bituminous
coal mines to consult an experienced fire protection special-
ist, and it shall be permitted.

1.3.3 Only those skilled in fire protection shall be considered
competent to design and supervise the installation of mine
fire protection systems.

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

1.3.5 At times it will be necessary for those charged with pur-
chasing, testing, approving, and maintaining fire protection
equipment for self-propelled and surface mining equipment
to consult an experienced fire protection specialist.

1.4 Retroactivity. The provisions of this standard reflect a con-
sensus 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 specified, the provisions of this stan-
dard shall not apply to facilities, equipment, structures, or in-
stallations that existed or were approved for construction or
installation prior to the effective date of the standard. Where
specified, 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 unaccept-
able degree of risk, the authority having jurisdiction shall be
permitted to apply retroactively any portions of this standard
deemed appropriate.

1.4.3 The retroactive requirements of this standard shall be
permitted to be modified 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 fire and explosion hazards by
improving conditions in their plants.

1.5 Equivalency. Nothing in this standard is intended to pre-
vent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, dura-
bility, and safety over those prescribed by this standard.

1.5.1 Technical documentation shall be submitted to the au-
thority having jurisdiction to demonstrate equivalency.

1.5.2 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.
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Chapter 2 Referenced Publications

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

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

NFPA 10, Standard for Portable Fire Extinguishers, 2010 edition.

NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam, 2010 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2010
edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2010 edition.

NFPA 24, Standard for the Installation of Private Fire Service
Mains and Their Appurtenances, 2010 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2008 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2008 edi-
tion.

NFPA 30A, Code for Motor Fuel Dispensing Facilities and Repair
Garages, 2008 edition.

NFPA 55, Compressed Gases and Cryogenic Fluids Code, 2010
edition.

NFPA 58, Liquefied Petroleum Gas Code, 2008 edition.

NFPA 68, Standard on Explosion Protection by Deflagration Vent-
ing, 2007 edition.

NFPA 69, Standard on Explosion Prevention Systems, 2008 edi-
tion.

NEPA 70°, National Electrical Code®, 2008 edition.

NEFPA 72°, National Fire Alarm and Signaling Code, 2010 edition.

NFPA 85, Boiler and Combustion Systems Hazards Code, 2007
edition.

NFPA91, Standard for Exhaust Systems for Air Conveying of Vapors,
Gases, Mists, and Noncombustible Particulate Solids, 2010 edition.

NFPA 101®, Life Safety Code®, 2009 edition.

NFPA 704, Standard System for the Identification of the Hazards
of Materials for Emergency Response, 2007 edition.

NFPA 780, Standard for the Installation of Lightning Protection
Systems, 2008 edition.

NFPA 1142, Standard on Water Supplies for Suburban and Rural
Fire Fighting, 2007 edition.

NFPA 1961, Standard on Fire Hose, 2007 edition.

NFPA 1962, Standard for the Inspection, Care, and Use of Fire
Hose, Couplings, and Nozzles and the Service Testing of Fire Hose,
2008 edition.

NFPA 2001, Standard on Clean Agent Fire Extinguishing Sys-
tems, 2008 edition.

2.3 Other Publications.

2.3.1 ANSI Publications. American National Standards Insti-
tute, Inc., 25 West 43rd Street, 4th Floor, New York, NY 10036.

ANSI/NETAMTS, Standard for Maintenance Testing Specifica-
tions for Electrical Power Distribution Equipment and Systems, 2007.

2.3.2 API Publications. American Petroleum Institute, 1220 L
Street NW, Washington, DC 20005-4070.

API 2000, Standard for Venting Atmospheric and Low-Pressure
Storage Tanks, 1998 edition.

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

ASTM D 5, Standard Test Method for Penetration of Bituminous
Materials, 2006.

ASTM D 323, Standard Test Method for Vapor Pressure of Petro-
leum Products (Reid Method), 2006.

ASTM D 4359, Standard Test for Determining Whether a Mate-
rial is a Liquid or a Solid, 1999.

2.3.4 CSA Publications. Canadian Standards Association,
5060 Spectrum Way, Mississauga, Ontario, Canada M4W 5N6.

CSA B51, Boiler, Pressure Vessel and Pressure Piping Code, 1995.

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

Schedule 2G, March 1968.

2.3.6 USDA Forest Service Publications. U.S. Department of
Agriculture Forest Service, 1400 Independence Avenue, SW,
Washington, DC 20250-0003.

Specification 5100-186, Hose, Cotton-Synthetic Jacketed, Lined
1-inch and 1Y2-inch Hose, 2006.

2.3.7 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2010
edition.

NFPA 30, Flammable and Combustible Liquids Code, 2008 edi-
tion.

NFPA 30A, Code for Motor Fuel Dispensing Facilities and Repair
Garages, 2008 edition.

NFPA 52, Vehicular Gaseous Fuel Systems Code, 2010 edition.

NFPA 80, Standard for Fire Doors and Other Opening Protectives,
2010 edition.

NFPA 99, Standard for Health Care Facilities, 2005 edition.

NFPA 122, Standard for Fire Prevention and Control in Metal/
Nonmetal Mining and Metal Mineral Processing Facilities, 2010 edi-
tion.

NFPA 5000, Building Construction and Safety Code®, 2009
edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

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

3.2.2% Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments 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 at-
tached a label, symbol, or other identifying mark of an organiza-
tion that is acceptable to the authority having jurisdiction and
concerned with product evaluation, that maintains periodic in-
spection of production of labeled equipment or materials, and
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by whose labeling the manufacturer indicates compliance with
appropriate standards or performance in a specified manner.

3.2.4* Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalu-
ation of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated stan-
dards or has been tested and found suitable for a specified
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. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in an
appendix or annex, footnote, or fine-print note and are not to
be considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1 Adequate Ventilation. Air volume and velocity that is
sufficient to dilute, render harmless, and carry away flam-
mable or explosive concentrations of dusts and vapors.

3.3.2 Atmospheric Tank. Astorage tank that has been designed
to operate at pressures from atmospheric through 1.0 psig
(760 mm Hg through 812 mm Hg) measured at the top of the
tank.

3.3.3* Boiling Point. The temperature at which the vapor
pressure of a liquid equals the surrounding atmospheric pres-
sure. [30, 2008]

3.3.4 Closed Container. A container as herein defined, so
sealed by means of a lid or other device that neither liquid nor
vapor will escape from it at ordinary temperatures. [30A, 2008]

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
flash 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 30A. Combustible liquids are classified according to Sec-
tion 4.3 of NFPA 30. [30, 2008]

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 fitted with suitable containers
or tanks and other related fixtures used for the storage, trans-
port, and dispensing of Class II and Class III combustible liq-
uids. The aggregate quantity of combustible liquid carried on
such equipment does not exceed 3785 L (1000 gal).
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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 lig-
uids incidental to transfer can take place within a storage area.

3.3.11 Combustion. A chemical process of oxidation that oc-
curs at a rate fast enough to produce heat and usually light in
the form of either a glow or flame. [5000, 2009]

3.3.12 Container. Any vessel of 450 L (119 gal) or less capacity
used for transporting or storing liquids. [30, 2008]

3.3.13 Diesel-Powered Equipment. Any device powered by a
diesel engine. [122, 2010]

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 flows into the piping system and out the opened
sprinklers. [13, 2010]

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

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 fire and initiate action. [122, 2010]

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

3.3.19 Fire-Resistant Enclosure. An enclosure that is con-
structed of fire-resistant construction.

3.3.20 Fire Risk Assessment. The evaluation of the relative
danger of the start and spread of fire; the generation of
smoke, gases, or toxic fumes; and the possibility of explosion
or other occurrence endangering the lives and safety of per-
sonnel or causing significant damage to property. [122, 2010]

3.3.21 Fixed Fire Suppression System. A total flooding or local
application system consisting of a fixed supply of extinguishing
agent permanently connected for fixed agent distribution to
fixed nozzles that are arranged to discharge an extinguishing
agent into an enclosure (total flooding), directly onto a hazard
(local application), or a combination of both; or an automatic
sprinkler system. [122, 2010]

3.3.22* Flammable Liquid. Any liquid that has a closed-cup
flash point that is below 37.8°C (100°F), as determined by
the test procedures and apparatus set forth in Section 21.5
of NFPA 30, Flammable and Combustible Liquids Code, and a
Reid vapor pressure that does not exceed an absolute pres-
sure of 40 psi (276 kPa) at 37.8°C (100°F), as determined by
ASTM D 323, Standard Test Method for Vapor Pressure of Petro-
leum Products (Reid Method). Flammable liquids are classified
according to 22.5.2 of NFPA 30. [30, 2008]

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 sufficient vapor is given off to form an ignitable mixture
with the air, near the surface of the liquid or within the vessel
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used, as determined by the appropriate test procedure and
apparatus specified in Section 21.5 of NFPA 30.] [30, 2008]

3.3.25 Hand Hose Line System. A hose and nozzle assembly
connected by fixed piping or connected directly to a supply of
extinguishing agent. [122, 2010]

3.3.26 Hydrant. A valved hose connection.

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

3.3.28 Inby. Amining 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 wir-
ing, equipment and wiring that are incapable of releasing suf-
ficient electrical energy under normal or abnormal conditions
to cause ignition of a specific hazardous atmospheric mixture.
[99, 2005]

3.3.30 Liquid. Any material that (1) has a fluidity greater than
that of 300 penetration asphalt when tested in accordance with
ASTM D b5, Standard Test Method for Penetration of Bituminous Mate-
rials, or (2) is a viscous substance for which a specific melting
point cannot be determined but that is determined to be a liquid
in accordance ASTM D 4359, Standard Iest for Determining Whether
a Material is a Liquid or a Solid. [30, 2008]

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

3.3.32 Mine Operator. Any owner, lessee, or other person
who operates, controls, or supervises a mine. [122, 2010]

3.3.33 Mobile Equipment. Wheeled, skid-mounted, track-
mounted, or rail-mounted equipment capable of moving or
being moved. [122, 2010]

3.3.34 Noncombustible. Not capable of supporting combus-
tion.

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 tak-
ing 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 ma-
chine 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 flam-
mable or combustible liquids. [122, 2010]

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 sup-
ply of suppressant.

3.3.41 Portable Tank. Any vessel having a liquid capacity over
227 L (60 U.S. gal) intended for storing liquids and not in-
tended for fixed installation. [30, 2008]

3.3.42 Pressure Vessel. A container or other component de-
signed in accordance with the ASME Boiler and Pressure Vessel
Code or the CSA Bb1, Boiler Pressure Vessel and Pressure Piping
Code. [52, 2010]

3.3.43 Safety Can. A listed container, of not more than 19 L
(5 gal) capacity, having a spring-closing lid and spout cover
and so designed that it will safely relieve internal pressure
when subjected to fire exposure.

3.3.44 Self-Closing Doors. Doors that, when opened and re-
leased, return to the closed position. [80, 2010]

3.3.45 Self-Propelled Equipment. Any unit that contains a
motive power train as an integral part of the unit and is not rail
mounted. [122, 2010]

3.3.46 Suitable. That which is appropriate and has the quali-
ties or qualifications to meet a given purpose, occasion, condi-
tion, function, or circumstance. [122, 2010]

3.3.47 Tank. A closed vessel having aliquid capacity in excess
of 227 L (60 gal). [122, 2010]

3.3.48 Task Trained. Instructed in the safety and health as-
pects and safe work procedures of the task prior to performing
such tasks.

3.3.49 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 equip-
ment 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 fire in under-
ground coal mines.

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

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

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

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

4.2.3 Cutting and Welding. Cutting and welding and com-
pressed 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 flammable 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 flammable 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.

y
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4.2.4.5 Routes designated for access to fire 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
fire-resistant construction, including floor, roof, roof sup-
ports, doors, and door frames, or shall be protected with an
automatic fire suppression system. (See 5.3.7.3 for information
on fixed fire suppression systems. )

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 Fireresistant hydraulic fluid shall be approved by the
authority having jurisdiction.

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

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

4.2.7.3.1 Samples of the in-use fire-resistant fluids shall be
tested individually to determine if the water content will make
the fluid fire resistant.

4.2.7.3.2 When a sample of the in-use fire-resistant fluids in-
dicates that the water content is insufficient for the fluid to be
fire resistant, the fluid shall be replaced or water shall be
added to restore the fire resistance of the fluid.

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 flammable liquids underground shall conform to Sec-
tion 7.5.

4.2.9 Combustible Liquids Storage and Use. The storage and
use of combustible liquids underground shall conform to Sec-
tion 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.

4.2.11* 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.

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 sur-
face to each operating area.

\
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4.3.1.1.2 Water distribution lines from a suitable under-
ground supply of water shall be permitted to replace the sur-
face distribution lines if sufficient quantity is available and
power for the pump(s) will not be affected or interrupted dur-
ing a fire.

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 flow and ventilation airflow shall be in the
same direction unless provision is made to ensure the avail-
ability of fire-fighting water on the upwind side of a fire 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 flanges, mechanical grooved fittings,
threaded fittings, or other fittings.

4.3.1.1.7 Atleast every third joint shall be capable of allowing

limited motion and emergency rearrangement.

4.3.1.1.8 Pipe and fittings 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.

4.3.1.2 Water Demand.

4.3.1.2.1*% All coal mine water systems shall be capable of
simultaneously supplying three hose streams, each with a
flow rate of atleast 190 L/min (50 gpm), and a nozzle pres-
sure of at least a gauge pressure of 345 kPa (50 psi) for a
total of 570 L/min (150 gpm), applied through the maxi-
mum expected 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 fire hose that reaches
parallel entries where risk of fires exists.

4.3.1.3.2*% Hydrants that supply water to a fire 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 ac-
cessible.

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 fire 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.
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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 fire detection sys-
tems 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
activation of a fire suppression system, or equipment shut-
down 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 con-
stantly attended location.

4.3.2.1.3.2 The signal specified 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 classified as
permissible or intrinsically safe.

4.3.2.2 Selection and Application.

4.3.2.2.1*% Carbon monoxide (CO) detectors or the equiva-
lent shall be installed along all belt conveyors and at all
unattended automatic belt heads (where mine cars are
loaded automatically).

4.3.2.2.2*% Compartment sizes and contours, airflow 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 fire alarm shall identify a fire within each belt
flight (segment).

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

4.3.2.2.5 The voltage of automatic fire 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.

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.

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
weeKkly.

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

4.3.3 Fire Protection Systems.
4.3.3.1 General Requirements.

4.3.3.1.1 Mining equipment requiring a fixed fire protection
system shall be protected by a system with the capacity to sup-
press the largest anticipated fires 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 or manually.

(4)*They shall be provided with an agent distribution hose or
pipe secured and protected against damage, including
abrasion and corrosion, and shall be flame 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 dis-
charge nozzle protective device shall blow off, blow out, or
open upon agent discharge.

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

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 Fire protection systems other than automatic sprin-
kler systems shall be installed and operate in accordance with
the applicable NFPA standards.

4.3.3.1.4*% Where the nature of a coal mine does not allow the
NFPA standards to be followed, systems that provide equiva-
lent protection shall be approved by the authority having juris-
diction.

4.3.3.2 Applications.

4.3.3.2.1* The following equipment and facilities shall be pro-
tected by approved automatic fire protection systems. Where
sprinkler systems are used, they shall satisfy the requirements
of 4.3.3.3 through 4.3.3.5.4:

(1)*Drive areas of belt conveyors shall be protected in accor-
dance with 9.4.6.

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

(a) Automatic water-based fixed fire 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) Permanent diesel fuel storage areas shall be protected
with a dry-chemical system or a system that provides
equivalent protection according to the authority having
jurisdiction.

(3) Maintenance shops shall be protected by an approved au-
tomatic fire protection system.

(4) Unattended hydraulic equipment shall use fire-resistant
hydraulic fluid.

(5) Unattended electrical equipment such as enclosed electric
motors, controls, transformers, rectifiers, and other equip-
ment that does not have a hydraulic system shall be pro-
tected by an approved automatic fire protection system.

(3]
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(6) 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
protected with an automatic fire suppression system.

(7) Unattended electrical equipment located on noncombus-
tible material and separated from coal or other combus-
tible material by a fire-resistive layer or wall shall not be
required to be protected with an automatic fire suppres-
sion system.

4.3.3.2.2*% Air Compressors. Air compressors with motors that
exceed 5 horsepower shall be protected by an approved auto-
matic fire 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 fire ex-
tinguisher

(2) Containment within an enclosure that is constructed of
noncombustible materials, ventilated to prevent over-
heating of the compressor, and designed to provide con-
tainment of any possible fire involving the compressor

4.3.3.3 Sprinkler System Requirements.

4.3.3.3.1* Automatic water-based fixed fire protection systems
installed for the protection of Class I or Class II liquid storage
areas shall be of the foam-water type.

4.3.3.3.2*% Where the requirements of Section 8.2 are satisfied
by installing automatic sprinkler systems, such systems shall
comply with the requirements of 4.3.3.3.2.1 and 4.3.3.3.2.2.

4.3.3.3.2.1 An indicating, full-flow, slow-opening water con-
trol valve shall be located at the tap of the water line supplying
the sprinkler system.

4.3.3.3.2.2 When the sprinkler system is put into operation,
the slow-opening valve specified in 4.3.3.3.2.1 shall be sealed
in the open position.

4.3.3.3.2.3 A waterflow switch or alarm valve, with associated
inspector’s test connection, capable of detecting the flow
through one opened sprinkler shall be installed in the piping
feeding the sprinklers.

4.3.3.3.2.4 The alarm device shall be connected to an alarm
system that will alarm at a constantly attended location.

4.3.3.3.2.5 The alarm system shall identify the sprinkler sys-

tem involved.

4.3.3.3.2.6 In dry-pipe automatic sprinkler systems, the alarm
system shall be actuated by flow through a dry-pipe valve.

4.3.3.3.2.7 A paddle-type water flow switch shall not be used.

4.3.3.3.2.8* Sprinklers shall be standard orifice pendent, up-
right, or sidewall-type automatic sprinklers.

4.3.3.3.2.9 Sprinklers shall be installed in the upright posi-
tion on a dry-pipe system.

4.3.3.3.2.10*% For sprinkler systems installed to protect the
equipment and facilities indicated in 4.3.3.2.1(2) through
4.3.3.2.1(7), sprinklers shall be spaced no more than 3.66 m
(12 ft) apart, and the grotection of any one sprinkler shall not
exceed 9.3 m? (100 ft?).

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

\

@ 2010 Edition

4.3.3.3.2.12 For belt conveyors, the entire top belt surface
shall be wetted.

4.3.3.3.2.13 Sprinkler deflectors 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.).

4.3.3.3.2.14 Roof cavities containing combustible material
such as wood or coal in the area to be protected shall be pro-
tected by installation of upright sprinklers within the cavity at
the top of riser pipes so that the deflectors are within 508 mm
(20 in.) of the roof.

4.3.3.3.2.15* Piping in sprinkler systems shall comply with
NFPA 13, Standard for the Installation of Sprinkler Systems.

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

4.3.3.3.2.17 Hangers supporting sprinkler piping shall be
metallic.

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

4.3.3.3.2.19 Provision shall be made to drain all parts of the
system.

4.3.3.3.2.20 Drain connections shall be sized as shown in
Table 4.3.3.3.2.20.

Table 4.3.3.3.2.20 Sizes of Drain Connections

Riser or Main Size Size of Drain Connection

Up to 2 in.
2% in. to 3% in.

Y41 in. or larger
1%4in. or larger

4 in. and larger 2in. only
For SI units, 1 in. = 25.4 mm.
4.3.3.3.2.21 Trapped piping sections shall be equipped with

auxiliary drains or otherwise arranged to facilitate draining.

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

4.3.3.3.4 Antifreeze System. Where danger of freezing exists,
sprinkler systems filled with antifreeze solution shall be per-
mitted and shall meet the requirements of 4.3.3.3.4.1 through
4.3.3.3.4.21.

4.3.3.3.4.1* If automatic sprinkler systems are connected to
public water supplies or to piping supplying water for drink-
ing, antifreeze solutions other than water solutions of pure
glycerine [chemically pure (CP) or U.S. Pharmacopeia (USP)
96.5 percent grade] or propylene glycol shall not be used.

4.3.3.3.4.2 The glycerine-water and propylene glycol-water
mixtures provided in Table 4.3.3.3.4.2 shall be permitted to be
used.

4.3.3.3.4.3 If automatic sprinkler systems are not connected to
public water systems or to piping that supplies water for drinking,
the commercially available materials shown in Table 4.3.3.3.4.3
shall be permitted to be used in antifreeze solutions.

4.3.3.3.4.4*% A soft-seat check valve shall be connected to the
tee in the water line feeding the automatic sprinkler system.
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Table 4.3.3.3.4.2 Properties of Water-Based Solutions
Specific Freezing Point
Solution Gravity at
Material (by volume) 15.6°C (60°F) °C °F
Glycerine (CP or USP grade) 50% water 1.133 —26.1 =15
40% water 1.151 -30.0 -22
30% water 1.165 —40.0 —40
Propylene glycol 70% water 1.027 -12.8 +9
60% water 1.034 —21.1 -6
50% water 1.041 -32.2 —26
40% water 1.045 -51.1 —-60
CP: chemically pure; USP: U.S. Pharmacopeia 96.5%.
Note: Based on a hydrometer scale 1.000 to 1.200 (subdivisions 0.002).
Table 4.3.3.3.4.3 Antifreeze Solutions to Be Used If Public Water Is Not Connected to
Sprinklers
Specific Freezing Point
Solution Gravity at
Material (by volume) 15.6°C (60°F) °C °F
Glycerine*
Diethylene glycol 50% water 1.078 —-25.0 -13
45% water 1.081 -32.8 —27
40% water 1.086 —41.1 —42
Ethylene glycol 61% water 1.056 —23.3 -10
56% water 1.063 -28.9 -20
51% water 1.069 -34.4 -30
47% water 1.073 —40.0 —40
Propylene glycol*
Calcium chloride 2.83 1b CaCl,/gal water 1.183 -17.8 0
80% “flake,” fire
protection grade’
Add corrosion inhibitor  3.38 1b CaCl,/gal water 1.212 -23.3 -10
of sodium bichromate, 3.89 Ib CaCl,/gal water 1.287 —28.9 —20
V4 oz/ gal water 4.871b CaCl,/gal water 1.258 -34.4 -30
4.73 1b CaCl,/gal water 1.274 —40.0 —40
4.93 1b CaCl,/gal water 1.283 —45.6 —40

For SI units, 1 1b/gal = 0.119 kg/L.

Note: Based on a hydrometer scale 1.000 to 1.200 (subdivisions 0.002).
*See Table 4.3.3.3.4.2.

Free from magnesium chloride and other impurities.

4.3.3.3.4.5 The water control valve shall be connected close
to the discharge side of the check valve.

4.3.3.3.4.6 A 6.35 mm (¥ in.) softseat relief valve made of
corrosion-resistant bronze or stainless steel shall be connected
to the sprinkler piping near the shutoff valve.

4.3.3.3.4.7 The relief valve shall be set to open at a pressure
of 1380 kPa (200 psi) above the maximum water-line pressure
(i.e., the maximum system pressure).

4.3.3.3.4.8% A suitable air chamber shall be connected to the
piping.

4.3.3.3.4.9 The connection port to the chamber shall be fit-
ted with a small, high-pressure, corrosion-resistant ball valve.

4.3.3.3.4.10 The connection from the ball valve to the sprin-
kler piping shall be permitted to use a small-diameter hydrau-
lic hose having a working pressure of at least the maximum
system pressure.

4.3.3.3.4.11 The air chamber shall be filled with com-
pressed air at a pressure equal to the maximum water-line
pressure.
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4.3.3.3.4.12 Where connected to the system piping, the air
chamber shall be oriented so that the connection port is lo-
cated at the bottom of the chamber.

4.3.3.3.4.13 With the shutoff valve still closed, the sprinkler
piping shall be filled with the antifreeze solution, and the fol-
lowing procedures shall be performed:

(1) High points of the piping shall be vented to obtain rea-
sonably complete filling.

(2) The valve on the air chamber shall be opened and sealed.

(8) Ifpossible, the pressure of the antifreeze solution shall be
raised to the line pressure before the shutoff valve is
opened and sealed.

(4) Finally, the system shall be checked carefully for leaks.

4.3.3.3.4.14* With all other fill, drain, and vent valves closed, a
high-pressure air compressor shall be connected to a valve
opening, and pressure in the piping shall be raised at least to
the water-line pressure.

4.3.3.3.4.15 The valve at the opening shall be closed, and the
valve shall be plugged.

4.3.3.3.4.16 The system shall be checked for leaks, especially
in the area of the piping where the air is believed to exist.

4.3.3.3.4.17 1If the pressure gauge shows that the system is still
tight after 24 hours, the shutoff valve shall be opened, making
the system operational.

4.3.3.3.4.18 The shutoff valve shall be sealed in the open
position.

4.3.3.3.4.19 Sprinkler systems filled with antifreeze solution
shall employ antifreeze solution mixtures that are rated for
the lowest temperature to which the sprinkler system could be
exposed.

4.3.3.3.4.20*% The antifreeze solution shall be mixed and
tested before being pumped into the sprinkler system piping.

4.3.3.3.4.21 A pressure gauge shall be provided in a pro-
tected location on the downstream side of the shutoff valve.

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 in-
stalled 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 ven-
tilated with return air, all electrical components shall be per-
missible or intrinsically safe.

4.3.3.3.5.3 Water pressure shall be regulated not to exceed
the maximum pressure specified 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 lo-
cation shall be permitted to utilize alarm systems serving fire
detection equipment.
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4.3.3.3.5.7 The system air supply shall be provided from a
reliable source such as a dedicated compressor and shall be
equipped with an air maintenance device.

4.3.3.4 Inspection, Maintenance, and Testing.

4.3.3.4.1 All fire suppression systems shall be tested after in-
stallation in accordance with the appropriate NFPA standard.

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

4.3.3.4.3 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 verified.

4.3.3.4.4 Fire suppression systems, alarms, and interlocks
shall be inspected at least weekly and maintained in accor-
dance with the appropriate NFPA standard. If an applicable
NFPA standard does not exist, then the fire suppression sys-
tem, alarm, and interlock shall be examined and checked
thoroughly for proper operation in accordance with the
manufacturer’s or designer’s manual.

4.3.3.4.5 All persons who inspect, test, operate, or maintain
fire suppression systems shall be trained. Annual refresher
training shall be provided.

4.3.3.5 Automatic Sprinkler System Acceptance Testing.
4.3.3.5.1 Flushing of Water-Line Connections.

4.3.3.5.1.1 Water-line connections and lead-in connections
shall be flushed at the maximum flow rate available before
connection is made to the sprinkler piping in order to remove
foreign material.

4.3.3.5.1.2 Flushing shall be continued until the water is
clear.

4.3.3.5.2 Flow Testing of Sprinkler Systems.

4.3.3.5.2.1 Wet-pipe closed automatic sprinkler systems shall
be flow-tested by operating flow through the maximum num-
ber of sprinklers expected to open, but not through fewer
than eight open sprinklers.

4.3.3.5.2.2 If the system contains fewer than eight sprinklers,
all sprinklers shall be flow-tested as specified in 4.3.3.5.2.1.

4.3.3.5.2.3 1If the residual pressure measured downstream of
the opened sprinklers is 70 kPa (10 psi) or greater, the system
shall be considered acceptable.

4.3.3.5.2.4 Closed sprinkler systems installed to protect areas
where the water discharge could damage the area or its con-
tents shall not be required to be tested by operating flow
through opened sprinklers.

4.3.3.5.2.5 Where the condition(s) in 4.3.3.5.2.4 exist, the
alternative test of operating flow through a 51 mm (2 in.) valve
test connection shall be permitted to be used.

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

4.3.3.5.3 Tests of Dry-Pipe Sprinkler Systems.

4.3.3.5.3.1 Where there is no risk of freezing, new dry-pipe sys-
tems shall be flow-tested and hydrostatically tested in accordance
with NFPA 13, Standard for the Installation of Sprinkler Systems.
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4.3.3.5.3.2 A dry-pipe valve shall be tested according to the
manufacturer’s recommendations.

4.3.3.5.3.3*% 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
pressure over 10.3 kPa (1% psi) during the 24 hours shall be
stopped.

4.3.3.5.4 Sprinkler System Maintenance.

4.3.3.5.4.1 All sprinkler systems shall be maintained in accor-
dance with the manufacturer’s requirements or in accordance
with NFPA 25, Standard for the Inspection, Testing, and Mainte-
nance of Water-Based Fire Protection Systems.

4.3.3.5.4.2 As a minimum, all closed sprinkler systems, ex-
ceptantifreeze systems, shall be retested annually by operating
flow through the end fitting in all lines to remove any silt
buildup.

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

4.3.3.5.4.4 Ifsilt buildup is found, all sprinklers on the line shall
be removed, the line flushed, and new sprinklers installed.

4.3.3.5.4.5 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 solution is suitable for the lowest temperature expected.

(B) If the test described in 4.3.3.5.4.5(A) shows that the solu-
tion 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 con-
tainer and a network of agent distribution hose or pipe with
discharge nozzles attached shall be used to protect self-
propelled equipment and shall comply with the following:

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

(2) The fire suppression system shall be approved for the
purpose, and the components shall be located or
guarded to protect against damage.

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

(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 inby the last open crosscut
or in return air shall be permissible.

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

(9) All fire 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 installation and maintenance manual shall be pro-
vided for all fire suppression systems.

(12) *Fire suppression systems shall be inspected and maintained
in accordance with the appropriate NFPA standard.

4.3.3.6.2* Fire suppression systems shall be provided for pro-
tection of attended, electrically powered, self-propelled equip-
ment such as cutting machines, continuous miners, shearers,
roof and coal drills, loaders, shuttle cars, scoops, and locomo-
tives that use hydraulic fluid, unless fire-resistant hydraulic
fluid 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 fire protection, provided a diversion valve is at or
outby the operator’s station to permit quick and convenient
diversion of water to the fire 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 fire extinguishers used in underground
coal mines shall be listed, multipurpose (ABC) dry-chemical
types having a minimum nominal capacity of 4.6 kg (10 1Ib) of
extinguishing agent, and shall meet the requirements of
NFPA 10, Standard for Portable Fire Extinguishers.

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 fire.

4.3.4.1.1.4 In areas where visual obstruction cannot be com-
pletely avoided, visible markings shall be provided to indicate
the location.

4.3.4.1.1.5 Extinguishers subject to dislodgment shall be in-
stalled in brackets specifically 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 fire extinguisher hav-
ing a nominal capacity of 9.1 kg (20 Ib) with a minimum rating
of 10-A:60-B:C shall be located outside of, but not more than
3.0m (10 ft) from, the opening into each flammable and com-
bustible storage area and maintenance shop.

4.3.4.1.1.9 The installation of manual or automatic fire sup-
pression systems shall not waive the requirement of 4.3.4.1.1.8.

4.3.4.1.1.10 Where portable fire extinguishers are provided
within flammable and combustible storage areas, travel dis-
tance 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

(3]
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(5) Air compressors
(6) Electrical equipment such as transformers, load centers,
rectifiers, 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 op-
erated fire suppression system shall not eliminate the require-
ment for a portable fire extinguisher.

4.3.4.1.2.3% At least one multipurpose (ABC) dry-chemical ex-
tinguisher having a nominal capacity of 13.6 kg (30 Ib) or greater
of agent or two multipurpose (ABC) dry-chemical extinguishers
having a nominal capacity of 9.1 kg (20 1b) or greater of agent
each shall be provided in each working section of a mine, includ-
ing the headgate of a longwall face.

4.3.4.1.3 Inspection and Maintenance.

4.3.4.1.3.1 Portable fire extinguishers shall be inspected,
maintained, and recharged as specified in NFPA 10, Standard
for Portable Fire Extinguishers, Chapter 7, and shall include the
requirements of 4.3.4.1.3.2 through 4.3.4.1.3.9.

4.3.4.1.3.2* Visual Inspection.

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

(B) The visual inspection shall confirm 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 pre-
vent 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 thor-
ough 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 ser-
vices shall be recorded.

4.3.4.1.3.7 All extinguishers shall be recharged after any dis-
charge.

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 specified in NFPA 10,
Standard for Portable Fire Extinguishers, Chapter 8.

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% in.) in diameter, single or mul-
tiple jacket, and of a type suitable for coal mine use.
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4.3.4.2.1.2 The hose shall meet the minimum applicable
standards of NFPA 1961, Standard on Fire Hose.

4.3.4.2.1.3 Hose lines employing natural fibers 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 pres-
sure to the working pressure of the hose.

4.3.4.2.1.5 Nozzle flow pressure shall be adjusted to provide
hose control.

4.3.4.2.1.6* Couplings for fire hose used in underground coal
mines shall have straight, iron pipe threads or National Stan-
dard 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 fire 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) Atand on the intake side of each conveyor belt drive

(4) At the entrance to each shop and storage area as defined
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, Standard for the Installation of
Standpipe and Hose Systems, and shall be a minimum of either
38 mm (1'% in.) lined or 25.4 mm (1 in.) hard rubber.

4.3.4.2.1.13 Hand hose lines that are designated for fire
fighting 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 appli-
cable sections of NFPA 11, Standard for Low-, Medium-, and High-
LExpansion Foam.

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

(1) At least one length of hose from each cache shall be
pressure-tested annually in accordance with NFPA 1962,
Standard for the Inspection, Care, and Use of Fire Hose, Cou-
plings, and Nozzles and the Service Testing of Fire Hose.

(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.
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4.3.4.3 Portable Foam-Generating Devices.
4.3.4.3.1 General Requirements.

4.3.4.3.1.1 Portable foam generators, fire hose, foam concen-
trate, and emergency fire-fighting materials in accordance
with 4.3.4.5 shall be accessible within 60 minutes of fire notifi-
cation.

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 Atleast 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.

4.3.4.4 Rock Dust.

4.3.4.4.1 At least 109 kg (240 1b) of bagged, dry rock dust
shall be stored upwind and kept available for fire fighting 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 haulageways

4.3.4.4.2 Where it is impractical to store for fire extinguish-
ment purposes, rock dust shall be permitted to be replaced
with an additional portable extinguisher having a nominal ca-
pacity of 4.5 kg (10 1b) of multipurpose (ABC) dry-chemical
extinguishing agent.

4.3.4.5 Emergency Materials.

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

4.3.4.5.2 1If 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 fire 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 fire pre-
vention and fire-fighting techniques.

4.3.4.6.2 All employees shall be instructed in emergency
evacuation procedures.

4.3.4.6.3 All persons who inspect, test, operate, or maintain
fire 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 mate-
rials such as oil-soaked wastes, rubbish, and accumulations of
environmental debris shall not be allowed to accumulate in
quantities that could create a fire 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 flammable or combus-
tible liquids on or within equipment shall be in accordance
with Chapters 5, 6, 12,17, 19, 28, and 29 of NFPA 30, Flammable
and Combustible Liquids Code.

5.2.1.4 Access to fire 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, electrical wiring, and fire
prevention devices shall be inspected and maintained in ac-
cordance with the manufacturers’ 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 defined in the broad sense to include fire detection and
fire suppression.

5.3.2 Fire suppression systems shall include dry-chemical,
gaseous, water mist, foam, or sprinklers.

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

5.3.4 Fire Extinguishers for Equipment.

5.3.4.1* A 9.1 kg (20 Ib) ABC-type fire extinguisher shall be
provided at intervals not to exceed 15.2 m (50 ft) travel dis-
tance, including the lower frame areas of draglines.
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5.3.4.2 The fire-extinguishing agent applied by hand-
portable extinguishers to hazards involving energized electri-
cal equipment shall be nonconductive.

5.3.4.3 Portable extinguishers shall be maintained in accor-
dance with NFPA 10, Standard for Portable Fire Extinguishers, 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 can-
not be completely avoided, visible markings shall be provided
to indicate the location of the fire 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 oper-
ated fire suppression system shall not eliminate the portable
fire extinguisher requirement.

5.3.4.8 Portable fire extinguishers shall be inspected, main-
tained, and recharged as specified in NFPA 10, Standard for
Portable Fire Extinguishers, Chapter 7, and the following:

(1) Portable fire 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 deficient 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 accor-
dance 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
atintervals not exceeding those specified in NFPA 10, Standard
for Portable Fire Extinguishers, Chapter 8.

5.3.5 Draglines and Electric Shovels.
5.3.5.1 Center Pin/Collector Ring Area.

5.3.5.1.1 An automatic fire suppression system shall be in-
stalled in the center pin/collector ring area of the dragline.

5.3.5.1.2 An automatic fire 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 pro-
vided.

5.3.5.1.4 Amanual actuator shall be provided just outside the

center pin/collector ring area.
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5.3.5.2 Propelling and Leveling Hydraulics.

5.3.5.2.1*% An automatic fire suppression system shall be in-
stalled in the hydraulic pump area.

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 seg-
regated room shall be provided with an automatic fire sup-
pression 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
fire suppression system.

5.3.5.4 Transformers.

5.3.5.4.1 Oililled transformers located in the tail section,
enclosed rooms, or other inaccessible locations shall be pro-
vided with an automatic fire 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 Amanual 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 1b), fire extinguisher.

5.3.5.4.3 Oil analysis, including dissolved gas, shall be con-
ducted on combustible oil-filled transformers based upon
manufacturer’s recommendations or ANSI/NETA MTS, Stan-
dard for Maintenance Testing Specifications for Electrical Power Dis-
tribution Equipment and Systems, whichever is more stringent.

5.3.5.4.4 Thermographic scanning shall be performed on
transformers on an annual basis.

5.3.5.5 Electrical Room or Cabinet.

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

5.3.5.5.1.1 The system shall be installed in accordance with
NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems.

5.3.5.5.1.2 The system shall be actuated by a smoke,
ultraviolet/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 first detection.

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.



SURFACE MINING OPERATIONS

120-17

5.3.5.5.3 Electrical cabinets shall be protected with a gaseous
fire suppression system.

5.3.5.5.3.1 The system shall be installed in accordance with
NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems.

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.

5.3.5.6 Manual Extinguishing Equipment.

5.3.5.6.1 Minimum 45.4 kg (100 1b) A:B:C-type extinguishers
shall be accessible to persons on the main deck of the dra-
gline.

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 fire suppression system shall be pro-
vided over the hydraulic pumps and engine compartment.

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 Amanual 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 Ameans shall be provided to automatically relieve the
hydraulic pressure upon discharge of the extinguishing system.

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

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

5.3.6.6 The fire suppression actuation lines within fire haz-
ard areas shall be outfitted with a fire-resistant sleeve.

5.3.7 Mobile Equipment.
5.3.7.1 Portable Fire Extinguishers.

5.3.7.1.1* All self-propelled surface mining equipment, includ-
ing but not limited to bulldozers, front-end loaders, haulage
trucks, cranes, graders, scrapers, draglines, drills, shovels, and
mobile diesel and electrical equipment, shall be equipped with at
least one listed portable multipurpose (ABC) dry-chemical extin-
guisher having a nominal capacity of 4.5 kg (10 1b) of agent or
greater.

5.3.7.1.2 Portable extinguishers installed on small units of
self-propelled and mobile mining equipment, including but
not limited to miniature loaders, individual personnel trans-
ports, and small mobile generators, shall have a minimum rat-
ing of 2-A:10-B:C and a nominal capacity of 2.3 kg (5 1b) of
extinguishing agent.

5.3.7.2 Fire Detection.

5.3.7.2.1 Fire detectors shall be permitted to be used to ini-
tiate audible or visual warning, automatic actuation of a fire
suppression system, or equipment shutdown.

5.3.7.2.2 TFire detectors shall be tested and listed for the
application.

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

5.3.7.2.4 All fire detection systems and applicable equipment
shall be tested after installation in accordance with NFPA 72,
National Fire Alarm and Signaling Code, and fire suppression sys-
tems standards.

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

5.3.7.2.5% At least every 6 months, all fire detection systems,
including alarms, shutdowns, and other associated equip-
ment, shall be thoroughly examined and checked for proper
operation in accordance with the manufacturer’s recommen-
dations.

5.3.7.2.5.1 Any equipment found deficient shall be repaired
or replaced, and the system retested for operation in accor-
dance with the manufacturer’s instructions.

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

5.3.7.3 Fixed Suppression Systems. Haul trucks with a capac-
ity of over 77 metric tons (85 tons) shall have a fixed fire sup-
pression system protecting the engine compartment and hy-
draulic pump and other hazard areas.

5.3.7.3.1* Other large mining equipment such as but not lim-
ited to dozers, endloaders, drills, graders, and scrapers shall
have a fixed fire suppression system protecting the engine
compartment and hydraulic pump and other hazard areas.

5.3.7.3.2 Mining equipment requiring a fire suppression sys-
tem shall be protected by a system to suppress potential fires in
the protected areas and shall comply with the following:

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

(2) Where installed, the equipment shall be located or
guarded 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 pro-
tected against damage, including abrasion and corrosion.

(6) Except for automatic sprinkler systems, discharge nozzles
shall be protected against entrance of environmental de-
bris, 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 fire 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.

5.3.7.3.3 A standby source of power shall be provided where
electrical power is the only means of fire suppression system
actuation.
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5.3.7.3.4 All fire suppression equipment and systems shall be
tested after installation in accordance with the manufacturer’s
or designer’s recommendations.

5.3.7.3.4.1 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 verified.

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

5.3.7.3.6* In accordance with the manufacturers’ or design-
ers’ recommended inspection and maintenance procedures
and schedules, but not to exceed every 6 months, all fire sup-
pression systems, including alarms, shutdowns, and other asso-
ciated equipment, shall be thoroughly examined and checked
for proper operation by competent personnel.

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

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

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

5.3.7.3.7 Fire suppression systems shall be maintained in op-
erating condition at all times.

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

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

5.3.7.3.10 Where inadvertent discharge of the fire suppres-
sion system during servicing could result in injury to person-
nel, provisions shall be made to safeguard against accidental
actuation of the system.

5.3.7.3.11 All operators, supervisors, and maintenance per-
sonnel of self-propelled and mobile equipment shall be
trained in the use of fire suppression equipment.

Chapter 6 Coal Processing

6.1 General.
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 accor-
dance with 6.2.3 and shall be located so as to minimize fire 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-
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producing area is equipped with explosion venting in accor-
dance 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 di-
rectly 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 dustladen
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 as-
sociated with the cleaners shall be hooded similarly and con-
nected to dust collectors.

6.1.3 Coal Storage. Coal storage facilities shall be in accor-
dance with 9.5.2.

6.2 Fire and Explosion Prevention.
6.2.1 Electrical Classification 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 classified nonhazardous.

6.2.1.2 Plant areas isolated from the coal process, such as con-
trol rooms, electrical equipment rooms, or substations, that are
provided with ventilation to prevent the accumulation of com-
bustible gases or coal dust shall be classified 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 classified nonhazardous.

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,
National Electrical Code.

6.2.1.4.1* Electrical equipment approved as “permissible” by
the Mine Safety and Health Administration (MSHA) shall be
acceptable in locations classified 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



COAL PROCESSING

120-19

(4) An electrical system arranged so that when methane con-
centrations reach 40 percent of the LEL, all electrical cir-
cuits 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, National Electrical Code.

6.2.1.7* The structure of a preparation plant shall be con-
nected to a common electrical ground.

6.2.1.7.1 Any electrical equipment that is mounted on a con-
crete 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 con-
trol 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, to prevent the entry of fugitive dust.

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-filled transformers
based upon manufacturer’s recommendations or ANSI/
NETA MTS, Standard for Maintenance Testing Specifications for
Electrical Power Distribution Equipment and Systems, whichever is
more stringent.

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 peri-
odically 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 pro-
duces 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 noncom-
bustible construction, designed and maintained in accor-
dance with NFPA 91, Standard for Exhaust Systems for Air Convey-
ing of Vapors, Gases, Mists, and Noncombustible Particulate Solids.

6.2.2.2.3 All dust collectors, other than those that are an in-
tegral part of dust-producing equipment, shall be located out-

side the working areas, preferably outside the building or in
separate 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, Standard for Exhaust Systems for Air Conveying of Vapors,
Gases, Mists, and Noncombustible Particulate Solids.

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 fine 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 con-
structed of antistatic, fire-resistant material and shall be pro-
vided with an electrical ground.

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

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

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.

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 ac-
ceptable 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 flexible
or frangible materials that blow out or rupture to permit the
release of explosion pressure.
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6.2.4* Flammable and Combustible Liquids and Liquefied Pe-
troleum Gas. Flammable and combustible liquids and com-
pressed gases shall be stored and used in accordance with
Chapter 7.

6.2.5 Maintenance. The user shall have responsibility for es-
tablishing 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’ recom-
mendations.

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 fire or an explosion hazard
can be created.

6.3* Preparation Plants and Crusher Buildings. This section
shall apply to preparation plants, tipples, crushers inside
buildings, and crushers in belowgrade areas. Open air crush-
ers do not pose a significant 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 floors
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 in-
stalled 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 floor of the plant.

6.3.1.9 Emergency lighting shall be provided at the means of
egress stairways in accordance with NFPA 101, Life Safety Code,
Section 7.9.

6.3.1.10* Emergency exit signs shall be provided at the means
of egress stairways in accordance with NFPA 101, Life Safety
Code, Section 7.10.

6.3.1.11 If lightning protection is required, it shall be in ac-
cordance with NFPA 780, Standard for the Installation of Light-
ning Protection Systems.

6.3.1.12 Electrical Equipment. Transformers, switchgear, mo-
tor starters, and other electrical equipment shall be installed
in accordance with NFPA 70, National Electrical Code.

6.3.1.12.1* Transformers located outside of the preparation
plant shall be far enough away or provided with a fire barrier
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wall and containment or drainage to limit damage to the
building if the transformer were on fire.

6.3.1.12.2* Combustible oil-filled transformers located inside
the preparation plant shall be enclosed in a transformer vault
constructed in accordance with NFPA 70, National Electrical
Code.

6.3.1.12.3* Where a combustible oil-filled transformer is lo-
cated on the roof of the preparation plant, it shall be provided
with a fire barrier and spill containment to limit fire damage
to the building.

6.3.2 Fire Protection.
6.3.2.1 Portable Extinguishers.

6.3.2.1.1 Every building or room of a plant where combus-
tible material is present or dry coal is processed or handled
shall be provided with approved portable multipurpose fire
extinguishers.

6.3.2.1.2 The number of approved portable extinguishers,
their type, and their distribution shall be in accordance with
NFPA 10, Standard for Portable Fire Extinguishers, except that the
smallest extinguisher shall have a nominal capacity of 9.1 kg
(20 1Ib) 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 confined 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, fixed fire protection systems shall be provided and shall
be designed in accordance with the appropriate NFPA stan-
dards, depending on the agent utilized.

6.3.2.2.2 Working plans for the fixed fire protection system
shall be submitted for approval to the authority having juris-
diction.

6.3.2.2.3 Combustible hydraulic and lube oil systems that ex-
ceed 94.6 L (25 gal) and are located in below-grade areas shall
be protected by an automatic fire 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, Standard for the Installation of Standpipe and Hose
Systems.

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.

6.3.2.4 Water Supply.

6.3.2.4.1% Availability. An available supply of water shall be
provided for fire protection systems and manual fire-fighting
purposes.

6.3.2.4.2 Fire Mains. Where fire mains and hydrants are pro-
vided, the water supply system shall be installed and main-
tained in accordance with NFPA 24, Standard for the Installation
of Private Fire Service Mains and Their Appurtenances.
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6.3.2.4.3 Other Water Supplies. Where public or private fire
mains are not provided, alternative water supplies complying
with NFPA 1142, Standard on Water Supplies for Suburban and
Rural Fire Fighting, shall be provided.

6.3.2.4.4* Capacity.

6.3.2.4.4.1 The water supply capacity shall be capable of pro-
viding the estimated water needed for fire-fighting 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 flows and pressures
required for fire fighting shall be permitted to be used to sup-
ply fire mains.

6.3.2.5 Inspection and Maintenance of Fire Protection Equip-
ment.

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

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

6.3.2.5.2 Water-based fire protection systems shall be main-
tained in accordance with NFPA 25, Standard for the Inspection,
Testing, and Maintenance of Water-Based Fire Protection Systems.

6.3.2.5.3 Any fire protection system, including sprinklers, in-
stalled 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 fixed fire
protection systems shall be trained in accordance with the ap-
propriate NFPA standards and the manufacturers’ specifica-
tions.

6.3.2.5.4.1 Those persons described in 6.3.2.5.4 shall receive
refresher instructions at least every 5 years.

6.3.2.6 Surveillance.

6.3.2.6.1 Periodic surveillance for fire hazards shall be con-
ducted when the plant, or any part thereof, is not in operation
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 NIPA 72, National Fire Alarm and Signaling Code.

6.3.2.6.3.2 Audio and visual notification alarms shall be pro-
vided in the area, and the signal shall be transmitted to a con-
stantly 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 fire 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 fired by pulverized coal shall be installed, operated,
and maintained in accordance with NFPA 85, Boiler and Com-
bustion Systems Hazards Code.

6.4.2.1 Dryers of the direct-fired 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 nor-
mal or emergency shutdown, a bypass stack with an automati-
cally controlled damper shall be installed to direct the prod-
ucts of combustion away from the coal.

6.4.2.4 Thermal dryer systems that have a hot gas inlet or
plenum chambers where fly 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 sol-
ids 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.

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 de-
sign of fire protection for the dryer and dryer building.

6.4.3 Instrumentation and Control.

6.4.3.1 Instrumentation and control panels on thermal dry-
ers shall be located in an area relatively free of moisture, vibra-
tion, 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 vi-
sual 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.
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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 ther-
mocouples, 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 pro-
vided 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 fire protection water shall be such
that the required volume flow rate and pressure of clean
(solid-free) water are available at all times and that the ex-
posed 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, Standard on Explosion Prevention Sys-
tems, and shall be located to minimize fire and explosion expo-
sure 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 de-
signed to withstand explosion pressure.

6.4.5.3.3 Access floors, 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 Sec-
tion 9.1.

6.6 Mobile Equipment. Mobile equipment used in coal pro-
cessing areas shall conform to 5.3.7.

Chapter 7 Storage and Use of Compressed Gases
and Flammable and Combustible Liquids

7.1* Compressed Gas Storage and Usage — Cutting and
Welding.
7.1.1 Procedures and Maintenance of Equipment.

7.1.1.1 Cutting and welding shall be performed only by per-
sons who have been task trained.
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7.1.1.2 Personal protective equipment shall be worn by per-
sonnel during welding or flame cutting operations.

7.1.1.3 Before any cutting or welding is performed, prior ap-
proval 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 venti-
lated with sufficient quantity and velocity to dilute, render
harmless, and clear away flammable or explosive concentra-
tions 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 functioning.

7.1.1.9 Flashback and backflow preventers shall be installed at
the outlets of all pressure regulators and on the hose connections
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
flammable 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 flammable or combustible liquid storage areas un-
less separated by a noncombustible barrier.

7.1.2.3 FElectrical cutting and welding equipment shall be
electrically 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 final 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 fire extinguisher, a single unit
having a nominal capacity of 9.1 kg (20 1b) 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 (CH,) shall be made before cut-
ting 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.
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(b) Methane concentration shall be continuously moni-
tored during the cutting and welding operation.
(6) Where cutting or welding is necessary inby the last open
crosscut, a continuous fire watch shall be maintained.
(7) Where inby equipment to be modified 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 fire hazard shall be relocated or
protected with a fire-retardant cover or fire-retardant barrier.

7.1.2.7 Where welding or cutting with an arc or a flame is
performed where combustible materials are present and can-
not be removed or protected from ignition sources, a fire
watch shall be provided.

7.1.2.7.1 Where a fire watch is required, it shall be main-
tained for a minimum of 30 minutes after completion of cut-
ting or welding operations to detect and extinguish smolder-
ing combustibles.

7.1.2.7.2 The fire watch shall have fire-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 fire.

7.1.2.8 Openings or cracks in walls, partitions, floor 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 pre-
vent ignition of combustibles on the other side due to conduc-
tion or radiation.

7.1.2.10 In confined spaces, positive ventilation shall be es-
tablished 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.

7.1.2.12 Inspection.

7.1.2.12.1 Inspection for sparks, smoldering material, and
fire shall be made during cutting or welding.

7.1.2.12.2 After completion of the work, a search of the area,
including the floors above and below, shall be made for fires
and for development of smoldering fires.

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, sub-
stantial 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 us-
ing the designations of the U.S. Department of Transportation
(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 flammable 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) Contactwith power lines and energized electrical machinery
(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 flash arrest-
ers 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 ap-
proved equivalent protection.

7.1.4.8 Flammable compressed gas shall be segregated from
oxygen by a fire-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 ma-
chine shall be limited to that used on a daily basis.

7.1.5.2 Acetylene, oxygen, and other compressed gas cylin-
ders 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 cyl-
inders in storage if there is the potential for falling objects.

7.1.5.4 Flammable compressed gas shall be segregated from
oxygen by a fire-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 flammable gases and oxygen shall be lo-
cated outside buildings or in a room designed in accordance
with NFPA 55, Compressed Gases and Cryogenic Fluids Code.

7.1.5.6 All electrical equipment within an enclosed storage
room containing flammable gases shall be Class I, Division 2,
Group A, B, G, 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).
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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 us-
ing 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 liquefied petroleum gases (LP-Gases), such as
propane or butane, shall be in accordance with NFPA 58, Lig-
uefied Petrolewm Gas Code.

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, Flammable and Combustible Liquids
Code.

7.3.1.2* The tank shall be listed for its use.

7.3.1.3 Aboveground flammable liquids storage tanks shall be
located a minimum of 15.2 m (50 ft) from important structures.

7.3.1.4 Aboveground combustible liquid storage tanks shall not
be stored closer than 1.5 m (5 ft) from important structures.

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 identified by
the designations given in NFPA 704, Standard System for the Iden-
tification of the Hazards of Materials for Emergency Response.

7.3.2* Control of Spillage from Aboveground Tanks. Facilities
shall be provided so that any accidental discharge will be pre-
vented 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 accor-
dance with API 2000, Standard for Venting Atmospheric and Low-
Pressure Storage Tanks.

7.3.3.2 Asan alternative to 7.3.3.1, the normal vent shall be at
least as large as the largest filling or withdrawal connection,
but in no case shall it be less than 31.7 mm (1% in.) nominal
diameter.

7.3.3.3 Aboveground tanks storing flammable liquids shall
have the vent normally closed and be equipped with a flame
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 flash 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 flash point greater
than 93.3°C (200°F) that are located in the same diked area as
liquids with lower flash 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 fill pipe opening and at least 3.7 m (12 ft) above the
adjacent ground level.
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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 flexible 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 Overfill of Buried Tanks.

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

7.3.5.2 Accurate inventory records of buried tanks with flam-
mable liquids shall be maintained.

7.3.5.3 Buried tanks shall be equipped with an overfill 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 traffic.

7.3.7 Control of Ignition Sources.

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

7.3.7.2 Storage tanks containing flammable liquids shall be
grounded.

7.3.7.3 Tank trucks with flammable liquids shall be grounded
by being electrically bonded to the fill pipe when storage tank
filling 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 1Ib) 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 flammable and com-
bustible liquids in surface buildings shall conform with
NFPA 30, Flammable and Combustible Liquids Code, except Sec-
tions 18.4 and 21.8 and Chapters 1, 2, 3, 4, and 15.

7.4.2 Flammable and combustible liquids on equipment, ex-
cept in fuel tanks on vehicles, shall be stored and handled in
accordance with NFPA 30, Flammable and Combustible Liquids
Code.

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

7.4.4 All flammable aerosols shall be stored in a flammable
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 au-
thority having jurisdiction with information regarding the
composition and flash point of the flammable and combus-
tible materials.

7.4.7 Smoking and Open Flames.

7.4.7.1 Smoking and open flames shall be prohibited in areas
or locations where fire or explosion hazards exist.
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7.4.7.2 Signs warning against smoking and open flames 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 dis-
pensing 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 flammable liquid storage ar-
eas shall be classified as one of the following:

(1) Class I, Division 1 as specified in NFPA 70, National Electri-
cal Code
(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 flames or other sources of ignition
within the possible path of vapor travel in flammable concen-
trations.

7.5.1.4 Flammable liquid containers shall be returned to a
flammable liquid storage area after use.

7.5.1.5 All aerosol cans shall be treated as containing flam-
mable liquids unless otherwise specifically identified.

7.5.1.6 Individual aerosol cans that are used regularly in nor-
mal operations shall be permitted on mobile equipment or in
tool cabinets and shall be protected from mechanical damage.

7.5.2 Flammable Liquid Containers.

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

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

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

7.5.2.4 All flammable 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 specified in Section
9.5 of NFPA 30, Flammable and Combustible Liquids Code

(3) An enclosure of fire-resistive construction

7.5.3.2 In operating areas, containers of flammable liquids
and aerosol cans shall be stored atleast 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 flammable liquids, includ-
ing aerosol cans, in a flammable 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 flammable liquids by means of an electric
pump or pressurizing a container with air shall be prohibited.

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

7.5.4.4 Atleast one portable fire extinguisher having a nominal
capacity of 9.1 kg (20 1b) 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
flammable 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 fluid 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 IIT combustible liquids stored in containers or ap-
proved tanks as specified in this chapter and not exceed-
ing 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 lig-
uids 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 sub-
stantially constructed and fitted with filler caps, vents, and dis-
charge 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.
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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
definitions for container and portable tank in Chapter 3.

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

7.6.2.6 Atmospheric tanks shall be built in accordance with
NFPA 30, Flammable and Combustible Liquids Code.

7.6.2.7 The operating pressure of storage tanks shall not ex-
ceed their design working pressure.

7.6.2.8 Low-pressure tanks shall be built in accordance with
NFPA 30, Flammable and Combustible Liquids Code.

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, Flammable and Combustible Liquids Code.

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 filling or emptying and atmospheric
temperature changes.

7.6.2.12 Protection shall also be provided to prevent over-
pressure from any filling source exceeding the design pres-
sure of the tank.

7.6.2.13* Storage tank vents shall be at least as large as the
filling or withdrawing lines but no less than 31.7 mm (1%4 in.)
nominal inside diameter.

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

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 liquidtight.

7.6.2.17 Each connection to a tank through which liquid nor-
mally can flow shall be provided with an external valve located
at the shell of the tank.

7.6.2.18 Tanks containing combustible liquids shall be pro-
vided with a means for quick cutoff of flow in the event of fire
in the vicinity of the tank.

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

7.6.2.19.1 Each opening for any liquid shall be protected
against liquid overflow 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 con-
tainer, 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.
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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 dam-
age during transit.

7.6.3.5 Rail or trackless vehicles that carry supplies for pro-
duction areas in addition to combustible liquids shall have
provisions for securing or separating those supplies from the
lubricants and combustible liquids so that, in the event of de-
railment or ribbing, the supplies will not puncture containers
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 pro-
tected 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 op-
erating area shall not exceed a 3-day supply for operations in
that area.

7.6.3.11 Asingle 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 fittings used for combustible
liquid transfer shall be designed for the expected working
pressures and structural stresses as follows:

(1) Piping, valve, and fitting 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 fire.

7.6.3.12.2 A manual shutoff valve shall be installed in the
pipeline 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 pro-
tected 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 Lig-
uids 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.
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(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 fire protection sys-
tem, 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 com-
bustible liquids in a combustible liquid storage area for por-
table containers or tanks shall not exceed 3785 L (1000 gal).

7.6.5* Fixed Areas for Class II Liquid Storage.

7.6.5.1 Fixed combustible liquid storage areas shall be lo-
cated as follows:

(1) Aminimum 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 flammable 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) Aminimum 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 fly rock

(4) Aminimum of 7.6 m (25 ft) from normally energized trol-
ley wire

7.6.5.2 All fixed combustible liquid storage areas shall be en-
closed and protected by an approved, fixed automatic fire sup-
pression system.

7.6.5.2.1 All fixed combustible liquid storage area enclosures
shall be of noncombustible construction, including floor,
roof, roof supports, doors, and door frames.

7.6.5.2.2 Exposed coal within all fixed combustible liquid
storage 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 fixed combustible liquid storage area enclosures
shall be constructed to provide suitable spill containment or
shall be provided with a suitable floor 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 fire-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 ma-
terials.

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 ac-
cumulation 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 fittings 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 fixed 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 fire-resistive
containers within an enclosure of fire-resistant construction.

7.6.7 Storage, Transport, and Dispensing of Combustible Liq-
uids 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 fixed location or a location that meets the re-
quirements 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 con-
tainers or tanks only where the containers or tanks are certi-
fied 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 dis-
pense combustible liquids, a switch or circuit breaker shall be
provided at a location away from dispensing devices, including
remote pumping systems, to shut off the power to all dispens-
ing 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 fire
extinguisher having a nominal capacity of 9.1 kg (20 1b) 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 dis-
pensed.
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7.6.8.6 Dispensing Class II combustible liquid from contain-
ers or tanks shall be accomplished by an approved transfer
pump or by gravity flow.

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 absor-
bent or rock dust.

Chapter 8 Mine Surface Buildings

8.1 Construction.

8.1.1 This chapter shall include mine offices, bathhouses,
warehouses, vehicle storage, and shops.

8.1.2 Offices over 1394 m? (15,000 ft*), warehouses over 929 m?
(10,000 ft?), and shops over 465 m? (5000 ft?) shall be con-
structed of noncombustible materials or provided with an auto-
matic sprinkler system installed in accordance with NFPA 13,
Standard for the Installation of Sprinkler Systems.

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 fire hazard shall be
placed in covered metal containers.

8.2.4 Battery rooms shall be in accordance with NIFPA 70, Na-
tional Electrical Code, Article 480.

8.2.4.1 Battery-charging installations shall be located in a des-
ignated 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 fire extinguisher(s)

(2) Ventilation for the removal of generated gases from
charging batteries

(3) A means for flushing spilled electrolyte

8.3 Life Safety.

8.3.1 Two means of egress shall be provided from multistory
buildings.

8.3.2 For office, 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, Life Safety
Code.

8.3.3 For office, bathhouse, and warehouse areas, emergency
exit signs shall be provided along the means of egress.

8.4 Flammable and Combustible Liquids.

8.4.1 Allstorage and handling of flammable and combustible
liquids shall conform to the guidelines established in NFPA 30,
Flammable and Combustible Liquids Code.
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8.4.2 The quantity of flammable liquids and aerosols stored
outside a flammable liquids storage cabinet shall not exceed
94.6 L (25 gal).

8.4.3 Other than in shops, the quantity of combustible lig-
uids outside a flammable liquids storage cabinet or room con-
structed in accordance with NFPA 30, Flammable and Combus-
tible Liquids Code, shall not exceed 454 L (120 gal).

8.4.4 Dispensing of flammable or combustible liquids in
warehouses 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 flammable or combustible liquids are dispensed.

8.4.7 Fusible link-actuated automatic closers shall be pro-
vided 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 office buildings, a central station or pro-
prietary alarm system shall be installed in accordance with
NFPA 72, National Fire Alarm and Signaling Code.

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 flow,
valve tamper, and low building temperature alarms shall be
provided.

8.6.1.3 All equipment shall be listed or approved for its in-
tended use.

8.6.2* If sprinkler systems are installed, they shall be in accor-
dance with NFPA 13, Standard for the Installation of Sprinkler Systems.

8.6.3* If fire hydrants are installed, they shall be in accordance
with NFPA 24, Standard for the Installation of Private Fire Service
Mains and Their Appurtenances.

8.6.4 If a building is more than two stories high, a standpipe
system shall be installed in accordance with NFPA 14, Standard
for the Installation of Standpipe and Hose Systems.

8.6.5 If a gaseous fire suppression system is installed in a com-
puter or telephone equipment room, it shall be in accordance
with NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems.

8.6.6* Fire extinguishers shall be provided and maintained in
accordance with NFPA 10, Standard for Portable Fire Extinguishers.

8.6.6.1 Fire extinguishers shall be inspected at least every
6 months.

Chapter 9 Coal Conveyance and Storage

9.1* Conveyors — General.

9.1.1% Belt conveyors shall meet the following minimum re-
quirements:

(1) Beltalignment 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
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power when the belt stops or slows down by more than
20 percent of its normal speed.

(3) Slip switches shall be tested on a weekly 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 pos-
sible.

(6) Hydraulic systems for belt alignment, if provided, shall
use only listed fire-retardant hydraulic fluids or shall be
protected by an automatic fire protection system.

(7) Alarms shall annunciate in the operator’s control room.

(8) Electrical equipment shall be classified as Class II, Divi-
sion 2, Group F in all areas where required by NFPA 70,
National Electrical Code.

(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 fine coal liable to ignite spontaneously.

9.1.3 Consideration shall be given to the possibility of static
electrical discharge at the conveyor head and tail pulleys lo-
cated 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 fine 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 fire.

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 alterna-
tive to fixed detectors, provided a reading is taken once per
shift.

9.4 Underground Conveyors.

9.4.1 Underground conveyor belts shall be of a flame-
resistant material and approved by the authority having juris-
diction.

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 atleast 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 flights.

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
actuated by rise in temperature shall be installed at main and
secondary belt conveyor drives.

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 first
15.2 m (50 ft) of belt from the drive on the downwind side.

9.4.6.3 Piping for the deluge, foam, or closed-head sprinkler
system shall be metal and listed for sprinkler applications.

9.4.6.3.1* Sprinkler piping shall be supported by UL-listed
pipe hangers or other substantial metal supports such as angle
iron, U bolts, or heavy chain.

9.4.6.4 The application rate shall not be less than 10.2 L./
min/m* (0.25 gpm/ft*) of the top surface of the top belt.

9.4.6.5 The discharge shall be directed at both the upper and
the bottom surface of the top belt and the upper surface of the
bottom belt.

9.4.6.6 The water supply shall be free of excessive sediment
and corrosives and provide the required flow for not less than
10 minutes. A strainer with a flush-out connection and manual
shutoff valve shall be provided.

9.4.6.7 Maximum distance between nozzles on a branch line
shall not exceed 2.4 m (8 ft).

9.4.6.8 The system shall be interlocked to shut down the con-
veyor and provide an audible and a visual alarm.

9.4.6.9 The components of the system shall be located so as
to minimize the possibility of damage by roof fall or by the
moving belt and its load.

9.4.6.10 Fire suppression systems shall also comply with
4.3.3.3.

9.4.6.11 Deluge water spray systems shall meet the require-
ments of 9.4.6.11.1 through 9.4.6.11.3.

9.4.6.11.1 The system shall be activated by heat detectors.

9.4.6.11.1.1 Heat detectors shall be located at the belt drive,
hydraulic takeup unit (unless fire-resistive fluid is used), dis-
charge roller, and the roof above the conveyor.

9.4.6.11.1.2 Heat detectors at the roof line should be spaced
2.4m to 3.0 m (8 ft to 10 ft) apart along the entire length of
the protected area of the belt.
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9.4.6.11.2 The nozzles shall be full cone, corrosion resistant,
and provided with blow-off dust covers.

9.4.6.11.3 A closed sprinkler head shall be used over the elec-
trical controls.

9.4.6.12 Foam systems shall meet the requirements of 9.4.6.12.1
through 9.4.6.12.4.

9.4.6.12.1 The system shall be activated by heat detectors.

9.4.6.12.1.1 Heat detectors shall be located at the belt drive,
hydraulic takeup unit (unless fire-resistive fluid is used), dis-
charge roller, and the roof above the conveyor.

9.4.6.12.1.2 Heat 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.

9.4.6.12.2 The nozzles shall be full cone, corrosion resistant,
and provided with blow-off dust covers.

9.4.6.12.3 The system shall have a capacity to last 25 minutes.

9.4.6.12.4 A closed sprinkler head should be used over the
electrical controls.

9.4.6.13 Sprinkler systems shall meet the following require-
ments:

(1) The sprinklers shall be installed in accordance with
NFPA 13, Standard for the Installation of Sprinkler Systems, as
far as practical, and shall have components that have been
listed.

(2) The water supply shall be capable of supplying a constant
flow of water with all heads functioning for a period of
10 minutes.

(8) The sprinkler head activation temperature shall not be
less than 65.6°C (150°F) or greater than 148.9°C (300°F).

(4)*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.

9.4.6.14 Maintenance and Testing. Fire suppression systems
shall be maintained and tested in accordance with 4.3.3.4.

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 fire 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% Atleast 152.4 m (500 ft) of fire hose with fittings 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 specified in 9.4.7.4
shall be provided.

9.4.7.6 For mines using a track haulage system, the same cri-
teria 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 fire hose or a high-expansion foam
device and 61 m (200 ft) of hose
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(2) Tools to open a stopping between the belt entry and the
adjacent intake entry
(3) 109 kg (240 1Ib) of rock dust

9.4.7.8 Foam.

9.4.7.8.1 The foam generator shall produce foam sufficient
to fill 30.5 m (100 ft) of belt haulageway in not more than
5 minutes.

9.4.7.8.2 A l-hour supply of foam shall be kept on hand.

9.4.7.9 The entry containing the main water line and cross-
cuts 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 five members for each
shift shall be trained in fire-fighting operations. Fire drills
shall be held at intervals not exceeding 6 months.

9.4.7.12 Two 9.1 kg (20 Ib) dry-chemical extinguishers shall
be located at the drive areas.

9.4.8% A dust suppression water spray system actuated by a
“conflow” switch or similar device shall be provided at the belt
feeder.

9.4.9 Electrical equipment shall be permissible where re-
quired 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 de-
signed 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 fire.

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 specifically 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 re-
moved.

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 NIPA 70, National Electrical Code, 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, Standard on
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Explosion Protection by Deflagration Venting. The dust collector shall
be grounded and have antistatic, fire-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, 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 ata
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 lay-
ers, appropriately spread, and compacted prior to the addi-
tion of subsequent layers to reduce air movement and to mini-
mize water infiltration into the pile.

9.5.3.7 Where possible, storage piles shall be arranged to al-
low access to the pile with earth-moving equipment in the
event of developing hot spots or fire.

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 Sec-
tion 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, con-
structed, and maintained to reduce the chances of coal dust
entering the room.

10.2.3 Combustible storage shall be maintained at least 0.9 m
(3 ft) from all electrical panels, gas-fired heaters, and electric
resistance heaters.

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
scanned 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, Life Safety Code.

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 Asmoke detector system shall be installed in the load-
out control room in accordance with NFPA 72, National Fire
Alarm and Signaling Code.

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 fire suppression system shall be installed in
loadout control rooms that are not regularly occupied and
located in remote areas.

10.4.3 An automatic fire suppression system shall be installed
to protect hydraulic pumps that have a capacity over 189.3 LL
(50 gal).

10.4.3.1 The system shall be actuated by a heat detector sys-
tem.

10.4.3.2 The system shall be interlocked to shut off the power
to the unit.

10.4.3.3 A listed fire-resistive fluid shall be an acceptable al-
ternative to an automatic fire suppression system.

10.5 Manual Fire Fighting.

10.5.1* Fire extinguishers shall be provided in accordance
with NFPA 10, Standard for Portable Fire Extinguishers.

10.5.2 For multistory buildings, an emergency response plan
shall be developed with the input of the local fire department.

10.5.3 For areas subject to flood, an emergency response
plan shall be developed to include fire-fighting procedures
during a flood.

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 fire-fighting equipment, lo-
cation of escapeways and exits, and evacuation procedures.
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11.1.2 The emergency procedures shall include a specific
fire-fighting and evacuation plan with procedures for evacua-
tion of all miners not required for fire-fighting activities, rapid
assembly and transportation of personnel and equipment to
the fire scene, and operation of the fire suppression equip-
ment available at the mine.

11.1.3 Instruction in emergency procedures shall be pro-
vided to all miners on an annual basis.

11.1.4 Instruction in the location of fire-fighting equipment,
location of escapeways and exits, and evacuation procedures
shall be provided to all miners prior to entering an active min-
ing area for the first time.

11.1.5 All employees shall receive annual instruction on
emergency evacuation procedures.

11.1.6  All employees shall receive annual instruction on the
procedures for discharging portable fire extinguishers and
the proper method of fire attack.

11.1.7 For underground mines, the following additional cri-
teria 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) Atleast two miners in each working section on each pro-
duction shift shall be proficient in the use of all fire sup-
pression equipment in that section and know the location
of the equipment.

(8) Visitors shall be trained on the hazards they might en-
counter and in the appropriate emergency procedures.

11.1.8 The local fire 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 flammable and combustible liquid stor-
age, 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 fire-fighting techniques that would include,
but not be limited to, fire hose, foam generators, fire extin-
guishers, 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 proficient in the use of the fire suppression
devices on that equipment.

11.2.1.3 On a maintenance shift, the foreman and at least
one miner for every five shall be proficient in the use of fire
suppression equipment available in the mine and know the
location of the equipment.

11.2.2 Fire-Fighting Team. Mines shall have a fire-fighting
team trained in basic fire-fighting techniques, for example,
hose streams and foam generation.

11.2.2.1 The fire-fighting team shall have at least 16 hours of
refresher training per year.

11.2.2.2 The team shall consist of at least five members on
each shift.
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11.2.2.3 Self-contained breathing apparatus (SCBA) and fire-
retardant coats, boots, and gloves shall be provided for the
fire-fighting team.

11.2.3 Emergency Vehicle.

11.2.3.1 All mines shall be provided with an emergency vehicle
outfitted with fire hose, appropriate fittings, a “Y” or a “siamese”
connection, two adjustable fire 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 fire hose with nozzles.

11.2.3.2.1 A water car shall be capable of providing flow
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 dry-chemical car shall be permitted to
be provided as long as it carries the extinguishing capacity
equivalent to a water car.

11.2.3.2.3 The 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 fire notification and
have enough foam to supply the fire-fighting 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 fire hose with
fittings 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 fire hose shall be pro-
vided for each belt flight and strategically positioned within
that belt flight.

11.2.5.4 The threads on the hose and hydrants shall be pro-
tected 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 flame-
resistant qualities meeting requirements for hose in the U.S.
Bureau of Mines’ Schedule 2G.

11.2.5.6.1 The covers of the fire hose shall be polyester or
other material with flame-spread qualities and mildew resis-
tance 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 specific area
equipment, the following equipment shall be readily available
at locations not exceeding 3.2 km (2 mi) from each working
section:
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(1) 304.8 m (1000 ft) of brattice boards

(2) Two rolls of brattice cloth

(3) Two hand saws

(4) 11.3 kg (25 1b) of 8d nails

(5) 11.3 kg (25 1Ib) of 10d nails

(6) 11.3 kg (25 1b) of 16d nails

(7) Three claw hammers

(8) 25 bags of wood fiber 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 operations shall have a fire-fighting team un-
less public fire fighters are available within 30 minutes with the
capability to fight the most difficult fire.

11.3.2 Fire extinguishers shall be provided in accordance
with NFPA 10, Standard for Portable Fire Extinguishers.

11.3.3 If fire hydrants are provided, they shall be installed in
accordance with NFPA 24, Standard for the Installation of Private
Fire Service Mains and Their Appurtenances.

11.3.4 If fire hydrants are not provided, water trucks shall be
the fire-fighting water source.

11.3.4.1 Water trucks shall be equipped with a pump, fire
hose, nozzles, and appropriate fittings.

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 fire department to take suction from the tank.

11.3.5 Fire hose and couplings shall be listed or approved.
Cotton- or cotton-polyesterjacketed hose shall be treated in
accordance with the U.S. Department of Agriculture Forest
Service Specification 182 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 fire department’s hoses, or a supply of adapters
shall be available to adapt the hose connections to the fire
department hoses. The local fire department shall be con-
sulted 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
explanatory material, numbered to correspond with the applicable text
paragraphs.
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 shows the number of fires
for underground coal mines, surface fires at underground
coal mines, at surface coal mines, and at coal preparation
plants, as well as the number of fire injuries and coal produc-
tion for the time period from 1990 to 1999.

Analysis of the data shows a general decrease in the num-
ber of fires over the 10-year period, particularly from 1996 to
1999, while coal production increased slightly. The largest
number of fires 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 fire during the 10-year period, with the
number decreasing significantly 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 fire 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 evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity 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

Table A.1.1.1 Number of Coal Mine and Preparation Plant Fires, Injuries Due to Fire, and

Coal Production from 1990 to 1999

Number of Fires*

Coal

Surface at Surface Coal Number  Production’

Underground Underground Coal Preparation of Fire (10° short
Years Coal Mines  Coal Mines Mines Plants Injuries* 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 87 65 215 91 164 10,364

Total

*Derived from MSHA “Fire Accident Abstract” and “Fire Accident Report” publications.

"Derived from MSHA “Injury Experience in Coal Mining” publications.
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installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization 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 (AH]J). The phrase “au-
thority 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 pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A.3.2.4 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the system employed by the listing organi-
zation to identify a listed product.

A.3.3.3 Boiling Point. The temperature at which the vapor
pressure of a liquid equals the surrounding atmospheric pres-
sure. [30, 2008]

A.3.3.22 Flammable Liquid. For the purposes of this standard
and those of NFPA 30, Flammable and Combustible Liquids Code, a
material with a Reid vapor pressure greater than an absolute
pressure of 276 kPa (40 psi) is considered to be a gas and is,
therefore, not within the scope of NFPA 30. See NFPA 58, Lig-
uefied Petroleum Gas Code. [30, 2008]

A.3.3.29 Intrinsically Safe. Abnormal conditions can include
accidental damage to any part of the equipment or wiring,
insulation or other failure of electrical components, applica-
tion of overvoltage, adjustment and maintenance operations,
and other similar conditions. [99, 2005]

A.4.2 Potential sources of ignition include, but are not lim-
ited to, the following:

(1) Smoking

(2) Open flames

(8) Cutting and welding

(4) Hot surfaces

(5) Frictional heat

(6) Static, electrical, and mechanical sparks

(7) Spontaneous ignition, including heat-producing chemi-
cal reactions

(8) Radiant heat

A.4.2.5.1 Automatic-closing doors provide a higher level of
fire protection and are therefore recommended.

A.4.2.6 Belt fires 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 find reliable evidence that idlers can become
hot enough to ignite fire-retardant belting directly.
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It appears that a warm or hot idler can cause fine 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 fires is to prevent the accumula-
tion of fine 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 fre-
quently. Both good maintenance and good fire prevention ne-
cessitate that noisy bearings, which might indicate probable
failure, be changed promptly before they become hot.

Conveyor belt fires 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 num-
ber of factors, including displacement of idlers or pulleys and
movement of supporting structure, spillage of conveyed mate-
rial, and failure of a bearing (typically on a pulley). Where align-
ment is affected significantly, the edge of the belt can rub abra-
sively 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 exten-
sively, but the belt probably will not ignite because a point on the
edge of the moving beltis in contact with the metal for only a very
short period and will cool before it returns to the point of con-
tact. 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 fires.

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.

A.4.3 For further information see NIOSH Information Circu-
lar 9452, An Underground Coal Mine Fire Preparedness and Re-
sponse Checklist: The Instrument.

A.4.3.1.1.1 Routing of water lines has caused severe problems
in fighting fires at some large mines. These mines had mul-
tiple intake shafts spaced apart at considerable distances. Such
ventilation 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 estab-
lished and the water line was extended as the mining devel-
oped farther away from the original opening. With the water
line extended to each new intake shaft and passing through
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each neutral point, a condition of opposite direction of flow of
air and water existed beyond each neutral point.

If a fire occurs in an area of opposite flow, the fire has to be
approached in the same direction as the airflow, but the water
flow is moving through the fire area. Usually water lines in a
fire area are damaged or broken by falling sections of burning
roof. When a water line breaks in such a situation, the fire
fighters are without water, and direct fire fighting is no longer
possible. The fire 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 fight such fires.

The likelihood of this problem appears to be increasing as
more mines are ventilating belt entries with air moving outby,
while the water flow is inby. In some cases, mine management
has recognized the problem and has developed procedures to
change the direction of airflow in the event of a fire. Reversing
the airflow should be done at a point close to and outby the
fire to avoid pushing smoke-laden air back onto the fire. After
the belt entry outby the fire has been cleared of smoke, the
airflow can be reversed for the full length of the entry if de-
sired.

Mines that obtain their water supply from an underground
source also can have this problem of opposite directions of air
flow and water flow. 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 fire dam-
ages the high-voltage cable anywhere on the system, the power
can trip the entire system and shut down the pumps. Coordi-
nation of the electrical protective equipment or even a sepa-
rate power supply might be needed to ensure that the pumps
continue to supply water for fire fighting.

Even in situations where air and water are flowing in the
same direction, management must recognize that water lines
or hydrants in a burning entry are likely to be broken by the
falling sections of burning roof. In such situations, a planned
shutdown 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 fire. With the mul-
tiple hydrant in place, at least three fire hose can be served
effectively 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 qualified to select these locations, but management
also should be able to justify its choice. Reliability of the water
supply and ability of fire hose streams to reach a fire 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 rec-
ommended. Indicator-type shutoff valves with labels specifying
the normal operating position are recommended.

A4.3.1.2.1 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 fire 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 plastic
nipples instead of steel. Regardless of the nipple material, the
threads of the nipple should be protected against physical dam-
age.

A properly designed system of hydrants and fire hose
should make a good connection of fire hose lines to the hy-
drants without the need for tools.

The choice of locations for hydrants should be made to
ensure that fire hose lines can be laid quickly from hydrants
located on the water line through crosscuts to a fire located in
any parallel entry or crosscut, rather than to provide conve-
nience for use in the entry where the water line is located.

A.4.3.1.3.2 Hydrants should preferably be located in cross-
cuts, and stoppings in such crosscuts should be fitted with a
man door.

A.4.3.2 Automatic detection systems and automatic sprinkler
systems in mining facilities need to be specifically addressed
for the following reasons:

(1) The contents of a mine occupancy are continually chang-
ing. Most items are not fixed 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 dis-
tances are not unusual within an underground mine.
Mines covering 64.75 km”(25 mi®) 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 ex-
plosive gases, temperature extremes, saturated humidity
conditions, standing water, unstable strata, roof-to-floor
heights that vary from 710 mm to 6.1 m (28 in. to 20 ft),
and complex ventilation systems are all commonplace.
The possibility of abuse from heavy machinery is a com-
mon hazard.

(4) Mining occupancies exhibit unique physical characteristics
not found in any other type of occupancy. One example is
the extreme pressures that can occur in a water line.

(5) Mines employ specialized facilities, equipment, and pro-
duction processes not utilized in other industries. Fire
protection efforts that fail to consider the unusual operat-
ing characteristics and fire 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 fire
detection systems in underground coal mines in the United
States.

A.4.3.2.1.1 An automatic fire detector is a device designed to
detect the presence of fire and initiate action. For the purpose
of this standard, automatic fire detectors are classified as fol-
lows:

(1) Heat detector: a device that detects an abnormally high tem-
perature or rate of temperature rise

(2) Smoke detector: a device that detects the visible or invisible
particles of combustion

(8) Flame detector: a device that detects the infrared, ultravio-
let, or visible radiation produced by a fire

(3]
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(4) Fire-gas detector: a device that detects gases produced by a
fire

(5) Other fire detectors: devices that detect a phenomenon other
than heat, smoke, flame, or gases produced by a fire

Fire detectors should be installed as follows:

(1) Vertical Placement. Because the hot gases from a fire will
rise owing to buoyancy forces, combustion products ini-
tially will be stratified near the roof of an entry. As the
stratified gas layer moves away from the fire, the resultant
cooling and dilution eventually will produce a well-mixed
flow of combustion products. Data from full-scale fires in-
dicate that some degree of stratification can exist at dis-
tances of hundreds of feet from the source of the fire.

Because of this effect, fire detectors should be located
at a vertical distance from the entry roof that does not
exceed 25 percent of the average entry height. For ex-
ample, in an entry with a height of 1.8 m (6 ft), the maxi-
mum distance from the roof at which a sensor should be
located is 0.5 m (1% 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 fire is
unpredictable. It can occur along the floor, ribs, or roof of
the entry. To provide optimum protection, it is recom-
mended that the fire 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 fire 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.

A4.3.2.1.3 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, National Fire Alarm
and Signaling Code.

A.4.3.2.1.4 Electrical equipment classified as “permissible” or
“intrinsically safe” is certified as meeting the requirements of
30 CFR, Part 18, Chapter 1.

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 significant improvement over point type
heat detectors in warning of a potential fire 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 in-
formation on smoke and CO sensor alarm levels and sensor
spacing as a function of belt entry cross-sectional area and belt
entry air velocity.

A.4.3.3.1.1(3) Depending on the size of the equipment, addi-
tional manual actuators could be needed to provide quick ac-
cess for activation of the system.

A.4.3.3.1.1(4) For further information on flame resistance,
see 30 CFR 18.65.

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 fire 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.
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(3) They provide selective operation, because only sprinklers
close to the fire operate.

(4) They have the best performance record, especially on
fires 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 sys-
tems in underground coal mines is the possibility of exposure
to freezing conditions during cold weather. Another problem
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 un-
common 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 with-
stand the maximum pressure of the water line, the use of
pressure regulators might be necessary. Experience has shown
that pressure regulators can require considerable mainte-
nance. Also, if the pressure regulating valve should leak, it
might be necessary to provide a small relief valve on the dis-
charge side of the regulating valve to prevent overpressure.

A.4.3.3.2.1(1) Under Report No. H0122086, “Suppression of
Fires on Underground Coal Mine Conveyor Belts,” the De-
partment of the Interior, U.S. Bureau of Mines (USBM), con-
ducted a series of full-scale fire tests.

The tests demonstrated that standard, 12.7 mm (% in.) ori-
fice, nominal 100°C (212°F) automatic sprinklers, located over
the belt on 3 m (10 ft) centers, effectively controlled every test
fire while opening only two sprinklers, with residual pressure
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 fire 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 fire scenario would involve only a portion of the
belt, regardless of the overall length of the belt. Because the
actual incidence of belt fires 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, vir-
tually 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
roofis fed, then a hydraulic calculation of the system is recom-
mended. Long runs of pipe should be flow tested as required
by 4.3.3.5.4.1, 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 flow. Table A.4.3.3.2.1(1) should be
used to determine the minimum size of pipe.

Larger systems should be separately flow tested as required
by 4.3.3.5.4.1.
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Table A.4.3.3.2.1(1) Minimum Pipe Sizes per Number of
Sprinklers
Maximum Number of
Pipe Size Sprinklers on Pipe
1in. 2
1V in. 3
1% in. 5

For SI units, 1 in. = 25.4 mm.

A.4.3.3.2.2 Because many air compressors are moved fre-
quently, the fire suppression system needs to be equally por-
table. Some compressors that have a deck or lid over the com-
pressor have been fitted with piping and sprinklers attached to
the underside of the deck. Other compressors without 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 oth-
erwise suitably supported over the centerline of the compres-
sor. The piping needs to be equipped with a pressure switch
that prevents the operation of the compressor unless the pip-
ing is under pressure and with a flow switch that shuts the
compressor down if water flows. If a fire hose is used to con-
nect the piping to a water line, the connection point of the
hose to the sprinkler piping should be located so that a fire on
the compressor will not damage the fire hose.

A.4.3.3.3.1 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 por-
tal(s), these facilities will likely be moved underground.

A common means of fire protection currently found in
many underground diesel fuel storage areas is the use of fixed
water sprinkler systems. However, it is felt that this situation
represents a significant safety hazard. According to the NFPA
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
extinguish diesel fuel fires.”

In an underground coal mine, fire control is not sufficient;
fire extinguishment is essential for the following reasons:

(1) Unlike an underground metal or nonmetal mine, the
mineral in a coal mine is combustible, and, indeed, all fire
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 fire control efforts are
unsuccessful in extinguishing a fire on a piece of diesel
equipment or a diesel fuel fire, personnel can be evacu-
ated and the fire can be allowed to consume all available
fuel materials, thereby self-extinguishing. In an under-
ground 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 fire does not grow in intensity or spread to the
coal, toxic smoke and fire gases are produced as long as it
burns, which can endanger persons within the mine.

(3) According to the NFPA Fire Protection Handbook, overpres-
sure failure of containers exposed to fire is considered the
principal hazard of closed-container flammable and com-
bustible liquid storage.

(4) Even a “controlled” fire can cause such container failure,
producing a fire so intense that the sprinkler system is
unable to control it, much less extinguish it.

(5) Water sprays are not effective in extinguishing pressure
fires, running fuel fires, and obstructed spill fires, 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 fire will grow im-
mediately 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 flash point-reducing additives can become flam-
mable, depending on the altitude at which they are used.
This reduction in flash point can result in reclassification of
the diesel fuel to a Class IC flammable liquid. There is no
clear consensus in the literature and industry practice as to
the effectiveness of fixed water sprays in controlling and ex-
tinguishing fires involving Class IC flammable liquids. Al-
though industry practice strongly favors fixed water sprays
for such applications, the literature and available research
results clearly indicate the ineffectiveness of fixed sprays on
Class IC liquids, especially in the case of pressure fires, run-
ning fuel fires, and obstructed spill fires.

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 sec-
tions of NFPA 16, Standard for the Installation of Foam-Water
Sprinkler and Foam-Water Spray Systems.

A.4.3.3.3.2 The alarm system that serves sprinklers protecting
the drive area of a belt conveyor also should be permitted to
serve as the fire detection system installed over that portion of
the belt conveyor.

A.4.3.3.3.2.8 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
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 Ven-
tilated Conditions,” NIOSH conducted a series of full-scale
fire tests under ventilated conditions of 1.1 and 4.0 m/s (225
and 800 ft/min) for fires up to 10.8 MW. The tests demon-
strated that pendent and horizontal sidewall types were both
able to extinguish incipient belt fires. Directional sprinklers
showed a slightly improved performance in terms of maxi-
mum heat release rate at the lower airflow. Both pendent and
horizontal sidewall sprinkler types were able to extinguish
propagating fires. Horizontal sidewall sprinklers showed an
increased effectiveness compared to the pendent sprinklers
because of the increased upstream coverage area of the water
discharge in terms of maximum heat release rate.

A.4.3.3.3.2.10 The restrictions on sprinkler spacing apply to
sprinklers on the same line and those located between sprin-
klers on adjacent lines.

(3]
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A.4.3.3.3.2.11 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 flow test
should be conducted to determine if adequate wetting of sur-
face areas is achieved. Additional sprinklers should be pro-
vided in the event that adequate coverage is not achieved, or
alternative arrangements such as rotated lines or sidewall
sprinklers should be considered. Consideration also should be
given to the need for noncombustible baffles to protect sprin-
Klers from the discharge of adjacent sprinklers located within
1.8 m (6 ft).

A.4.3.3.3.2.15 Pipe and fittings that permit limited motion of
the pipe are recommended, as they allow the pipe to be held
closer to the roof. If threaded fittings are used, steel pipe with
extra-strength threaded fittings is recommended. Copper or alu-
minum might be permitted if it is adequate for the pressure.

A number of mines are using aluminum pipe or tubing with
groove-type couplings and fittings. Where water pressure does
not exceed 3448 kPa (500 psi), grooved couplings having a
12.7 mm (% in.) female national pipe thread (FNPT) outlet are
being used to provide connections for sprinklers. Piping put to-
gether 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 using groove-type couplings claim that most of the pipe
can be precut and grooved in the shop, which simplifies installa-
tion underground. Rolled grooves are recommended because
they do not reduce the strength of the pipe as much as cut
grooves. If cut grooves are used, Schedule 40 or heavier pipe
should be used.

A.4.3.3.3.4.1 Local plumbing or health codes should be con-
sulted for specific requirements and permissibility.

A.4.3.3.3.4.4 Atee or tees should be located at any high point
where a sizable volume of air can be trapped. The tee should
be fitted with a valve or plug to allow venting of air while the
system is filled with antifreeze solution.

A.4.3.3.3.4.8 The purpose of the air chamber is to absorb the
expansion of the liquid that takes place when the system is
warmed by summer temperatures. The relief valve protects
against excessive pressure that can occur if the chamber does
not contain sufficient air.

The chamber can easily be filled with compressed air if a
high-pressure compressor is available; however, care should
be used during pressurizing to avoid overpressure beyond the
strength of the chamber. An alternative method is to use the
water pressure to compress air into the chamber. The piping
has to be empty of liquid. The drain and vent valves are closed.
The chamber is connected to a high point of the piping, and
the valve on the chamber is opened. The shutoff valve is partly
opened so the piping will fill with water, but not too rapidly.
The water compresses the air into the chamber to the proper
pressure. The valve on the chamber is closed, and the piping is
drained. The piping is then filled with mixed antifreeze solu-
tion, and the system can be put into operation.

The formula for percent of air chamber volume to volume
of system piping, as follows, should be used to calculate the
minimum volume of the air chamber or the volume of the
solution withdrawn:

P
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where:

V. = Volume of air chamber.

V, = Total volume of system piping.

B = Effective coefficient of expansion. (Table
A.4.3.3.3.4.8 shows the variation of different
solution concentrations for steel and aluminum
pipe.)

AT = Total maximum expected temperature range to
which the system will be exposed, from the
highest in summer to the lowest in winter, in
degrees Celsius.

P, = Maximum waterline pressure.

P, = Maximum pressure designed for the sprinkler

system. This pressure is the pressure setting of

the relief valve.

NFPA 13, Standard for the Installation of Sprinkler Systems, de-
scribes another satisfactory method to limit pressure. It uses a
check valve with a small hole drilled in the clapper of the check
valve and a U-loop pipe having a minimum drop of 1.5 m (5 ft).
The check valve and the U-loop have to be installed in a non-
freezing area, and often the height might not allow a 1.5 m (5 ft)
U-loop.

A.4.3.3.3.4.14 An alternative arrangement to an air chamber
is to fully fill the sprinkler piping with antifreeze solution and
then withdraw a suitable volume to create an air chamber. A
recommended formula for calculating the volume to be with-
drawn can be found in A.4.3.3.3.4.8.

A number of coal mines have used antifreeze systems suc-
cessfully but without an air chamber. The method used to fill
the antifreeze systems is to calculate the amount of antifreeze
(usually ethylene glycol) needed to protect the full volume of
the piping. This amount is put into the empty system. Then
with the drain and test valves closed, the shutoff valve is
opened, allowing water to flow into the piping. This process
traps air in the system, which absorbs expansion of the liquid.
While this method does not provide accurate control of the
concentration of the antifreeze solution, and initially the mix-
ing is not uniform, it does work if done before cold weather
arrives. It appears that the mix became uniform in about a
month.

This method of filling the sprinkler piping allows the pip-
ing system to be simpler than the method that uses a special
air chamber; however, it does pose certain problems. First, it
should be recognized that compressed air can find leaks in
piping that holds a liquid successfully. Also, air leaks are diffi-
cult to find, while liquid leaks are obvious. Finally, because of
the greater contact between the air and the liquid in this
method, there is a greater chance that the liquid will absorb
more of the air than occurs in the alternative system. There-
fore, itis recommended that the volume of liquid removed be
substantially greater than the calculation.

Itis important to recognize that any loss of air by leakage or
solubility will be replaced by water from the waterline. This
also occurs as cold weather comes on, and the liquid contracts
as it cools. This results in dilution of the antifreeze solution.
The formulation of the antifreeze solution tends to provide
more antifreeze than is indicated by Table 4.3.3.3.4.2 and
Table 4.3.3.3.4.3, so the system can live with some dilution.
Also, a second test of the antifreeze solution should be per-
formed annually, so that mines using these antifreeze solu-
tions gain experience in the safe operation of these systems.

A.4.3.3.3.4.20 The major reason for changing the method of
filling and mixing is that, with the old method, there was a
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Table A.4.3.3.3.4.8 Solution Concentrations Used to Compress Air in Steel and Aluminum

Pipes

Solution Concentrations

Percent Specific For Steel For Aluminum
Solutions Water Gravity*® Pipe Pipe
Ethylene glycol solutions 61 — 0.00050 0.00046
56 — 0.00051 0.00048
51 — 0.00052 0.00049
47 — 0.00053 0.00050
Calcium chloride solutions — 1.186 0.00020 0.00016
— 1.218 0.00020 0.00017
— 1.239 0.00026 0.00022
— 1.260 0.00028 0.00025
— 1.272 0.00030 0.00026
— 1.283 0.00030 0.00026

*Measured at 15.6°C (60°F).

chance of discharging nearly pure antifreeze on a fire if it
occurred before the mix became uniform. The glycols and
glycerin are combustible liquids unless they are mixed with
water to create solutions, as shown in Table 4.3.3.3.4.2 and
Table 4.3.3.3.4.3.

Solutions of calcium chloride are inherently fire safe. Gly-
col or glycerin solutions are quite safe when applied at the
minimum rate. In addition, continued flow of the sprinkler
system will quickly discharge all the antifreeze solution, after
which the discharge is water only.

Care should be used in making calcium chloride-water so-
lutions, because mixing flake calcium chloride and water will
give off some heat. Also, the corrosion inhibitor is classified as
a toxic chemical. Strict adherence to product safety data
sheets, available from suppliers, should be followed.

A.4.3.3.3.5 Dry-pipe automatic sprinkler systems are more
complex and more difficult to design and install than wet-pipe
systems. The committee recommends that all systems be de-
signed and installed at a mine by skilled and experienced per-
sonnel.

A pressure relief valve, set to relieve at a pressure below the
maximum pressure rating of the dry-pipe valve, should be in-
stalled 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.4.3.3.5.3.3 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.4.3.3.6.1 The actuation of a fire 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 de-
composition 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 envi-
ronment can make prompt evacuation difficult.

A.4.3.3.6.1(12) A dry chemical system should be inspected
every 6 months in accordance with NFPA 17, Standard for Dry
Chemical Extinguishing Systems.

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 orifice nozzles can be
permitted to be used to increase the water flow. If nozzle pres-
sure is less than 137.9 Pa (20 psi), smaller orifice nozzles
should be used to increase the pressure. The objective is to
obtain the maximum flow 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 fire from spreading to the
coal, which should be the primary objective of the fire protec-
tion system. Also, water will fall back down onto the machine,
cooling and possibly extinguishing the flames. Alternatively,
the nozzles can be directed at the fire hazard areas of the
machine. The risk of this method is that the fire 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 fire 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 fire
hose can be laid quickly from hydrants, which are located on
the water line in any of the entries, through crosscuts to a fire
located in parallel entries or crosscuts, rather than being lo-
cated for convenient use in the entry where the water line is
located.

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 Stan-
dard (NS).

Threads of 38 mm (1% in.) or 50 mm (2 in.) hose cou-
plings should be straight, iron pipe thread, now labeled

y
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NPSH. While it is always preferable to use fire hose adapters,
NPSH couplings can be attached to standard male pipe
threads. This is especially important because of the large num-
ber of hydrants needed on water lines.

Where the gasket of a fire hose coupling is in good condi-
tion, the coupling should be tightened with bare-hand pres-
sure 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 fires, fire hose has to be carried to the
fire. 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
protected. 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
fire hose starting with the approximate center point of the
hose at the center of the bundle. A coil made in this manner
positions 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 efficiency.

Where high pressures are a concern, pressure relief devices
can be used. The devices can be stored with the hose cache.

A4.34.2.1.11 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 cou-
plings 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%% 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
(2% in.) has no advantage over 50 mm (2 in.) hose, and the
extra weight and cost of 64 mm (2% in.) hose is considerable.

Many mines have standardized on 38 mm (1% in.) fire
hose, even though their water lines can supply substantially
more water than is required to get proper discharge from a
38 mm (1% 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% 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 flow of two 38 mm (1% in.) hose lines

is about the same as one 50 mm (2 in.) hose line, in the opin-
ion of many experienced mine fire fighters, two 38 mm
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(1% in.) hose lines provide greater flexibility during a fire-
fighting operation.

A.4.3.4.6 While regulatory agencies have legal powers and
responsibilities in a mine fire situation, the mine operator
should have a preplanned organization capable of managing
an effective fire-fighting effort. This organization has to be
prepared, resolute, and capable. As part of periodic training,
the organization should conduct fire drills that involve all lev-
els of mine management. The regulatory agencies also should
be invited to participate in fire drills. Training develops man-
agement capability and promotes cooperation between con-
cerned 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 draglines. Most
fires 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 fire hazards is impossible, because
sources of ignition and fuel for fires are inherent in the basic
equipment design. The problem is further complicated by the
collection of environmental debris. Therefore, efforts to re-
duce fire losses must be aimed at fire prevention and fire sup-
pression.

To improve fire protection and prevention on surface min-
ing equipment, some manufacturers of mining equipment
emphasize the reduction of the fire potential of specific items
in the original design of their equipment. Such items include
turbochargers, exhaust manifolds and exhaust pipe shielding
and insulation, location of combustible and flammable 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 acces-
sible location. Extinguishers are most effective when used by
trained operators. However, considering the size and configu-
ration of machines found at a mine, fires can be difficult or
impossible to fight with a hand-held extinguisher. For this rea-
son, fire suppression systems have been developed to aid in
suppressing those fires that are hard to access and thereby to
reduce “off-road” equipment fire losses.

The key to operator protection is early detection of fires to
provide a warning to the operator, fuel shutoff to minimize
fuel for the fire, and fire suppression during its earliest stages.
Specialized systems to perform these functions can be re-
quired to protect the operator and the machines. To be totally
effective, however, system operation must be fully understood
by owners and operators, and provisions must be made for
periodic 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.

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.5.3.5.2.1 A dry-chemical system is the preferred system for
these areas.

A.5.3.5.2.2 Smoke detectors are not recommended because
of the harsh environment.



