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

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

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

Note that these indicators are a guide.  Rearrangement of sections may not be captured in the
markup,  but users can view complete revision details in the First and Second Draft Reports located in
the archived revision information section of each code at www.nfpa.org/docinfo.  Any subsequent
changes from the NFPA Technical Meeting,  Tentative Interim Amendments,  and Errata are also
located there.
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Users of NFPA codes,  standards,  recommended practices,  and guides (“NFPA Standards”)  should be
aware that these documents may be superseded at any time by the issuance of a new edition,  may be
amended with the issuance of Tentative Interim Amendments (TIAs) ,  or be corrected by Errata.  It is
intended that through regular revisions and amendments,  participants in the NFPA standards
development process consider the then-current and available information on incidents,  materials,
technologies,  innovations,  and methods as these develop over time and that NFPA Standards refect
this consideration.  Therefore,  any previous edition of this document no longer represents the current
NFPA Standard on the subject matter addressed.  NFPA encourages the use of the most current edition
of any NFPA Standard [as it may be amended by TIA(s)  or Errata]  to take advantage of current
experience and understanding.  An offcial NFPA Standard at any point in time consists of the current
edition of the document,  including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or
corrected by Errata,  visit the “Codes & Standards” section at www.nfpa.org.
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This edition of NFPA 13E,  Recommended Practice for Fire Department Operations in Properties Protected by
Sprinkler and Standpipe Systems,  was prepared by the Technical Committee on Fire Service Training.  It
was issued by the Standards Council on November 4,  2019,  with an effective date of November 24,
2019,  and supersedes all previous editions.

This edition of NFPA 13E was approved as an American National Standard on November 24,
2019.

Origin and Development of NFPA 13E

In 1933,  NFPA adopted an informative brochure that was prepared by the Committee on Field
Practice titled “Use of Automatic Sprinklers by Fire Departments.”  It was published as a separate
pamphlet and reprinted in 1936.  The work formerly carried on by the Committee on Field Practice
was distributed to a number of new committees in 1953,  and at that time the Committee on
Standpipes and Outside Protection was given responsibility for the brochure.  A subcommittee of the
committees on Standpipes and Outside Protection,  Automatic Sprinklers,  Fire Department
Equipment,  and Fire Service Training prepared a revision,  “Fire Department Operations in
Protected Properties,”  which,  on recommendation of the four committees,  was adopted as an
informative report at the NFPA Annual Meeting in 1961 .  The informative report was published and
circulated as a separate pamphlet,  No.  SPI-1961 ,  but was not included in the annual volumes of the
National Fire Codes.

Recommended Practice for Fire Department Operations in Properties Protected by Sprinkler and Standpipe
Systems,  NFPA 13E,  was adopted with minor revisions by NFPA at its 1966 Annual Meeting at the
recommendation of the Committee on Standpipes and Outside Protection.  It was amended and
updated in 1973,  1978,  1983,  1989,  1995,  and 2000.  The changes made by the Technical Committee
on Fire Service Training in the 2000 edition of this document aligned its text with changes made to
NFPA 13,  Standard for the Installation of Sprinkler Systems.  In addition,  several chapters were added that
included new pre-incident planning and freground operational considerations for fre personnel.

In the revision process for the 2005 edition,  the numbering of chapters and paragraphs changed
to refect requirements in the 2004 edition of the Manual of Style for NFPA Technical Committee
Documents.

The 2010 edition included some clarifying language regarding the use of alternative water
supplies for fre department support of sprinkler and standpipe systems.  This edition also included
additional illustrations of primary sprinkler/standpipe system valves and an improved illustration of
a typical sprinkler system layout,  using symbols from NFPA 170,  Standard for Fire Safety and Emergency
Symbols,  2009 edition.

In the 2014 edition,  the committee updated the standpipe system sections to bring them up to
current practices.
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For the 2020 edition,  the committee reviewed and updated all extracted and referenced materials in the document.  The
committee also made many changes to ensure that the provisions are consistent within the guide and with other NFPA
documents.  Many chapters have been reorganized to make the guide easier to use and to better assist users with understanding
what the provisions address.  The committee added text to explain how sprinkler heads should be maintained for fre
investigation purposes following their use in an emergency,  as well as clarifcation for the inspection process of sprinkler heads,
and placing them back in service by qualifed persons.  The committee also added material to clarify how museums and
libraries might respond or preplan in the event of a sprinkler activation,  and that users should be aware of those special
situations if they are in their jurisdiction.  Another area the committee clarifed is the fact that pressure adjustments need to be
made when hose connections are below grade.
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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
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

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

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

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

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

Chapter 1    Administration

1.1  Scope.    This recommended practice provides basic proce‐
dures and information for use in fre department operations
concerning properties equipped with certain fxed fre protec‐
tion systems.  The fxed systems covered in this recommended
practice are interior automatic sprinkler systems,  exterior sprin‐
kler systems,  and standpipe systems.

1.2 Purpose.

1 .2.1    The purpose of this recommended practice is to assist
fre departments in developing training programs and plan‐
ning effective operations for supporting certain fxed fre
protection systems in buildings in which fre can occur.  Recom‐
mended practices are given for the adequate support and use
of sprinkler and standpipe systems.

1 .2.2    Nothing herein is intended to restrict any jurisdiction
from exceeding these minimum suggestions.

Chapter 2   Referenced Publications

2.1  General.    The documents or portions thereof listed in this
chapter are referenced within this recommended practice and
should be considered part of the recommendations of this
document.

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

NFPA 25,  Standard for the Inspection,  Testing,  and Maintenance
of Water-Based Fire Protection Systems,  2020 edition.

NFPA 241 ,  Standard for Safeguarding Construction,  Alteration,
and Demolition Operations,  2019 edition.

2.3 Other Publications.

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

2.4 References for Extracts in Recommendations Sections.

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

NFPA 14,  Standard for the Installation of Standpipe and Hose
Systems,  2019 edition.

NFPA 24,  Standard for the Installation of Private Fire Service
Mains and Their Appurtenances,  2019 edition.

Chapter 3   Defnitions

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

3.2 NFPA Offcial Defnitions.

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

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

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

3.2.4*  Listed.    Equipment,  materials,  or services included in a
list published by an organization that is acceptable to the
authority having jurisdiction and concerned with evaluation of
products or services,  that maintains periodic inspection of
production of listed equipment or materials or periodic evalua‐
tion of services,  and whose listing states that either the equip‐
ment,  material,  or service meets appropriate designated
standards or has been tested and found suitable for a specifed
purpose.
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3.2.5 Recommended Practice.    A document that is similar in
content and structure to a code or standard but that contains
only nonmandatory provisions using the word “should” to indi‐
cate recommendations in the body of the text.

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

3.3 General Defnitions.

N 3.3.1  Fire Department Connection.    A connection through
which the fre department can pump supplemental water into
the sprinkler system, standpipe,  or other water-based fre
protection systems,  thereby supplementing existing water
supplies.  [24,  2019]

N 3.3.2 Hydrant.    An exterior valved connection to a water
supply system that provides hose connections.

N 3.3.2.1*  Private Fire Hydrant.    A valved connection on a
water supply system having one or more outlets that is used
to supply hose and fre department pumpers with water on
private property.

N 3.3.2.2 Public Hydrant.    A valved connection on a water
supply system having one or more outlets that is used to
supply hose and fre department pumpers with water.

3.3.2.3 Yard Hydrant.    A hydrant that is not designed to
supply a fre department pumper.

Δ 3.3.3 Pressure-Regulating Device.    A device designed for the
purpose of reducing,  regulating,  controlling,  or restricting
water pressure.  [24,  2019]

N 3.3.4*  Sprinkler System.    A system, commonly activated by
heat from a fre and discharges water over the fre area,  that
consists of an integrated network of piping designed in accord‐
ance with fre protection engineering standards that includes a
water supply source,  a water control valve,  a waterfow alarm,
and a drain.  The portion of the sprinkler system above ground
is a network of specifcally sized or hydraulically designed
piping installed in a building,  structure,  or area,  generally over‐
head,  and to which sprinklers are attached in a systematic
pattern.  [13,  2019]

3.3.5 Standpipe System.    An arrangement of piping,  valves,
hose connections,  and associated equipment installed in a
building or structure,  with the hose connections located in
such a manner that water can be discharged in streams or spray
patterns through attached hose and nozzles,  for the purpose of
extinguishing a fre,  thereby protecting a building or structure
and its contents in addition to protecting the occupants.  [14,
2019]

N 3.3.5.1  Automatic Dry Standpipe System.    A standpipe system
permanently attached to a water supply capable of supplying
the system demand at all times,  containing air or nitrogen
under pressure,  the release of which (as from opening a
hose valve)  opens a dry pipe valve to allow water to fow into
the piping system and out of the opened hose valve.  [14,
2019]

N 3.3.5.2 Automatic Wet Standpipe System.    A standpipe system
containing water at all times that is attached to a water
supply capable of supplying the system demand at all times
and that requires no action other than opening a hose valve
to provide water at hose connections.  [14,  2019]

N 3.3.5.3 Combined System.    A standpipe system that supplies
both hose connections and automatic sprinklers.  [14,  2019]

N 3.3.5.4 Manual Dry Standpipe System.    A standpipe system
with no permanently attached water supply that relies exclu‐
sively on the fre department connection to supply the
system demand.  [14,  2019]

N 3.3.5.5 Manual Wet Standpipe System.    A standpipe system
containing water at all times that relies exclusively on the
fre department connection to supply the system demand.
[14,  2019]

N 3.3.5.6 Semiautomatic Dry Standpipe System.    A standpipe
system permanently attached to a water supply that is capa‐
ble of supplying the system demand at all times arranged
through the use of a device such as a deluge valve and that
requires activation of a remote control device to provide
water at hose connections.  [14,  2019]

N 3.3.5.7 Wet Standpipe System.    A standpipe system having
piping containing water at all times.  [14,  2019]

Δ Chapter 4   General

4.1*  General.    Fire departments should be prepared to
support fre protection systems provided with fre department
connections.  Fire department administrations should use the
record of effectiveness of automatic sprinkler systems and
current data to promote these systems and should focus on
actively supporting the operations of these systems.

4.1 .1    Fire department personnel should be knowledgeable of
and prepared to deal with the following three principal causes
of unsatisfactory sprinkler performance:

(1 ) A closed valve in the water supply line
(2) The delivery of an inadequate water supply to the sprin‐

kler system
(3) Occupancy changes that render the installed system

unsuitable

4.1 .2    The fre department should correct these situations by
implementing effective departmental pre-incident planning,
inspections,  and other appropriate actions.  The use of sprin‐
kler systems initially designed for a low-heat-release product or
intended only to accommodate low storage when a change has
been made to a high-heat commodity,  a signifcantly increased
storage height,  or new storage confgurations can result in
unsuccessful sprinkler performance,  so the fre department or
authority having jurisdiction should take steps to correct such
problems.

Δ 4.1 .3    Whenever automatic sprinklers are installed within the
jurisdiction,  the fre department training program should
include a course on the fundamentals of automatic sprinkler
systems.  The fre department should recognize the following:

(1 ) When properly designed,  installed,  maintained,  and
supported by the fre department,  a sprinkler system can
apply water directly to the fre in a more effective manner
than can the fre department using manual fre suppres‐
sion methods.

(2) Not all sprinkler systems are equally effective in their
performance.  Systems might not have been properly
maintained or might not be effective for the current
occupancy.
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(3) Changing conditions,  including the following,  might have
reduced the required water supply calculated for sprin‐
klers by the system designer:

(a) Installation of a backfow preventer
(b) Increased demand in area
(c) Partially closed valves
(d) Use of hose streams in larger volumes than anticipa‐

ted
(e) Deterioration of the water supply
(f) Degradation of the sprinkler pipe caused by corro‐

sion
(4) Changes in occupancies and commodity storage packag‐

ing and confguration methods might necessitate
increased fre department support for the sprinkler
system.  Knowledge of sprinklered buildings within the
response area will enable fre companies to be alert for
the types of changes described in 4.1 .3(3) ,  which should
be referred to the authority having jurisdiction so it can
determine the need for sprinkler system modifcation.

(5) Sprinkler systems are installed in single-family and
multiple-family dwellings as well as other types of residen‐
tial occupancies.  Some of these systems might not have
the traditional fre department connection and other
traditional exterior building fttings or dedicated separate
water supplies.

4.2*  Inspection and Pre-Incident Planning.

4.2.1    Fire personnel should thoroughly understand the follow‐
ing about properties protected by automatic sprinklers and
standpipe systems:

(1 ) The construction,  contents,  and layout of the buildings,
the nature of the occupancies protected by automatic
sprinklers or standpipes,  the extent of this protection,
and the type of fre protection systems.

(2) The water supply to the fre protection systems,  includ‐
ing the source and type of supply,  the fow and pressure
normally available,  and the anticipated duration of the
available supply.

(3) * The location of all sprinkler or standpipe control valves,
the area controlled by each valve,  and the consequence
of shutting off each valve.

(4) The location of fre department connections to fre
protection systems,  the specifc area each connection
serves,  and the water supply,  hose,  and pumper layout
that will be used to feed the fre department connec‐
tions.  (See Figure 4.2.1.)

(5) The location of water supplies for handlines that can be
used without jeopardizing the water supply to the oper‐
ating sprinklers.

(6) An alternative means for supplying water to the system
in case of damage to the fre department connection.

(7) The location of spare or replacement sprinklers.
(8) The location of water fow indicators and annunciator

panels associated with the fre protection systems.
(9) Keyholder information for contact in case of emergency.

Arrangements should be made with the property owners
for entering the building as quickly as possible following
activation of sprinkler systems when the building is unat‐
tended in order to avoid using forcible entry equipment
and the resulting damage.

(10) The company assigned responsibility for charging the
fre department connection.

(11) Fire department personnel should periodically verify
that fre department connection inlet caps or plugs and
inlet swivel(s)  are operational and free from debris.

(12) Standpipe hose threads should be checked for compati‐
bility with fre department threads.

4.2.2 Periodic Inspection of Fire Department Connections.
The company that is assigned primary responsibility for charg‐
ing the sprinkler connection during pre-incident planning or
annual inspections should do the following:

(1 ) Hook up to the fre department connection to verify hose
thread compatibility.

(2) Verify that fre department connection inlet caps of plugs
and inlet swivel(s)  are operational.

(3) Verify that the fre department connection inlet is free
from debris.

•
N 4.2.3 Standpipe Systems.

N 4.2.3.1    Where the fre department is required to supply hose
outlets several hundred feet (meters)  from the fre department
connection,  plans should be made in advance to provide the
required pressure and fre fow based on the size of hose,  the
length of pipe,  the maximum height of standpipe outlets,  and
the number of streams to be supplied.

N 4.2.3.2    Pre-incident planning should include identifcation of
pressure-regulation devices installed within the system.  For
those standpipe systems with devices that regulate the pressure
available to the hose lines attached to the system, fre person‐
nel should be aware of the devices and their placement on
standpipe systems and know how to adjust them so that they
work properly with the hose lines and nozzles that can be
attached to them.  Pressure-regulation device settings should be
compatible with the hose and nozzles used by the local fre
department.

N 4.2.3.3*    Standpipe hose outlets should be checked annually
by opening and closing the valves.

N 4.2.3.4*  Pressure-Regulating Devices Used in Automatic Stand‐
pipe Systems.    Fire department personnel should be thor‐
oughly familiar with the design and function of the various
types of pressure-regulating devices used in automatic stand‐
pipe systems in their jurisdictions.

N 4.3 Water Supply for Fire Fighting.

N 4.3.1*    A sketch should be prepared showing the location of
the control valves,  the fre department supply connections,  and

FIGURE 4.2.1   Fire Department Connection to Automatic
Sprinkler Systems.
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the hydrants to be used for pumping into the system.  Where
exposure fre is a problem, an assumption should be made that
a major fre could happen that will also require a number of
hose streams for manual fre fghting.  An assumption should
also be made that standard automatic sprinkler systems might
be in the fre area that must be supplied with lines from pump‐
ers as their water supplies.

N 4.3.2    When possible,  fre departments should avoid drafting
from open water sources into sprinkler systems and standpipe
systems where such systems are connected to potable water
supplies unless appropriate backfow protection equipment is
installed.

N 4.3.3*    Fire personnel should be familiar with the variety of
supply sources for water used in fre fghting,  including stand‐
pipe systems with water supplied by public or private water
mains,  as well as fre pumps,  gravity tanks,  pressure tanks,  fre
department connections,  or combinations of these,  in order to
provide water at adequate pressure and quantity at the outlets.

N 4.3.4    Fire personnel should determine the needed pressure
and quantity of water at the highest and lowest outlets,  and
they should develop procedures to provide appropriate
amounts of water for fre fghting when using the system.

N 4.3.5    Alternative means of supplying water to the fre area
should be identifed in case the standpipe system is unusable or
needs to be supplemented at the time of a fre.

N 4.3.6 Automatic Standpipe Water Supply Considerations.

N 4.3.6.1*    Fire departments should plan water supply operations
to support the automatic standpipe systems in their jurisdic‐
tions.

N 4.3.6.2*    The fre department's initial water supply action
should be to support the automatic standpipe as a secondary
water supply.  

N 4.3.6.3*    Fire department pumpers should pump the system
demand pressure and fow into the fre department connection
when taking over any automatic standpipe or standpipe zone.

Δ Chapter 5   Properties Protected by Sprinkler Systems

N 5.1  Fireground Operations in Sprinklered Properties.

N 5.1 .1    Each fre department responding to properties protec‐
ted by automatic sprinkler systems should implement standard
operating procedures for handling fres in sprinklered build‐
ings.  The incident commander should ensure that these proce‐
dures are carried out as promptly and effciently as possible.
(See Annex B.)

N 5.1 .2    Fire fghters operating in properties protected by auto‐
matic sprinkler systems should base operations on a thorough
knowledge of the property gained from prior inspection and
pre-incident planning.

N 5.1 .3    A sprinkler system should not be shut down to improve
visibility.

N 5.1 .4*    When arriving at a property protected by an automatic
sprinkler system, fre companies should take prompt action to
supply the system.  [See Figure 5.1.4(a) and Figure 5.1.4(b).] A
minimum of one sprinkler supply line should be connected to
the fre department connection and should be supplemented
according to fre conditions.  The supply line should be

pumped and the line charged to a pressure of 150 psi (10.3
bar)  unless the system is posted for a different pressure.  Addi‐
tional hose lines should be stretched to the fre area as directed
by the incident commander in charge.  [See Figure 5.1.4(c).]

N 5.1 .5    Where hose streams will be used,  water should be taken
from sources that do not reduce the sprinklered protection.
Pumpers should be supplied by one of the following methods:

(1 ) Connecting pumpers to large mains from which fow tests
have indicated adequate fows to supply both sprinklers
and the required hose streams

(2) Connecting pumpers to water mains not needed for
sprinkler supply

(3) Drafting pumpers from static sources

N 5.1 .6    Immediately after all water supply connections have
been completed and the fre department connection has been
charged,  the incident commander should verify that water is
fowing into the sprinkler system.  If water is not fowing,  the
incident commander should take action to verify that all acces‐
sible control valves are open.  If a valve is found to be closed,
the incident commander should be notifed promptly and the
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valve should be opened fully unless it is tagged “Closed for
Repairs.”  Valves found closed should be reported to the fre
investigator after the incident.  If the system is supplied or
augmented by a fre pump,  a fre fghter should also be
assigned to verify that the pump is in operation.

N 5.1 .7    When possible,  fre departments should avoid drafting
from open water sources into sprinkler systems and standpipe
systems where such systems are connected to potable water
supplies unless appropriate backfow protection equipment is
installed.

N 5.1 .8    Personnel performing ladder company functions should
provide ventilation as needed to avoid delay in advancing hose
lines to complete extinguishment.  (See 5.1.12 for other considera‐
tions regarding ventilation procedures.)

N 5.1 .9*    Salvage covers should be used to protect those items or
areas likely to be affected by operating sprinklers,  hose lines,  or
both.  Special attention should be given to those areas on foor
levels below the area of sprinkler operation.

N 5.1 .10    Fire personnel should be aware that not all residential
sprinkler piping is tested to the same level as commercial sprin‐
kler piping.  Therefore,  a residential sprinkler system should
not be pressurized to more than water main pressure if this
system has a fre department connection.

N 5.1 .11    Appropriate plans for water removal should be under‐
taken.

N 5.1 .12 Ventilation in Storage Occupancies.

N 5.1 .12.1    Fire department personnel should study occupancies
with a wide variety of confgurations and a wide range of stor‐
age commodities to determine whether there is a need for
special procedures,  particularly where storage heights are in
excess of 12 ft (3.66 m) .  This study should be done because,  in
some cases,  routine ventilation procedures in the early stages of
a fre can hinder effective sprinkler operation.  The fre depart‐
ment should discuss its pre-incident plan for these types of
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N FIGURE 5.1 .4(c)   Pumper Supply Options That Should Be
Considered.

occupancies with the occupant,  sprinkler system designer,  and
insurance carrier to determine whether a modifcation in
procedures is appropriate.

N 5.1 .12.2*    Where search and rescue operations have been
completed prior to the fre department's performance of venti‐
lation work,  the incident commander should allow the auto‐
matic sprinklers to continue to operate without further
ventilation.

N 5.2 Post-Fire Operations.

N 5.2.1    Automatic sprinklers should not be shut off until the fre
has been extinguished.  If there is a sectional or foor fre
control valve,  this valve should be closed in lieu of the main
valve.  A fre fghter with a means of communication should be
assigned to remain at the valve until overhaul is completed.
Orders should also be given to the pump operator to shut
down the lines connected to the fre department connection,
because these lines can bypass the main sprinkler valve and,  in
the absence of a foor valve,  water will fow until the pump
discharge gates are closed.  Where a combined sprinkler–stand‐
pipe system is installed,  the hose lines should be charged and
maintained charged until fre overhaul is completed.  Where
only a few sprinklers are operating,  sprinkler tongs,  tapered
wooden wedges,  or dowels should be used to immediately stop
the fow from the opened sprinklers without shutting off the
entire system.  (See Figure 5.2.1.)

N 5.2.2    Routine overhaul should be provided and a cause and
origin investigation should be initiated.

N 5.2.3    When the fre is extinguished and overhaul is comple‐
ted,  the lines from the pumper to the sprinkler system fre
department connection should be ordered disconnected.

N 5.2.4*    Where appropriate,  the fre department should assist in
restoring the sprinkler system.  Because actions to restore a
sprinkler system can present potential consequences for
improper or negligent actions,  department personnel should
not replace fre sprinklers.  Sprinklers that were exposed to
high heat conditions during a fre should be examined by a
qualifed sprinkler installer and replaced as needed.

N 5.2.4.1*    Sprinklers that have operated during a fre emer‐
gency should not be removed until approved by fre investiga‐
tors.

N 5.2.5    Code enforcement and fre prevention authorities
should be notifed of any event that involves activation of an
automatic sprinkler system.

N FIGURE 5.2.1   Sprinkler with Sprinkler Wedge Installed.
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N 5.2.5.1    If the sprinkler system cannot be restored to operating
condition by the time the fre department leaves the premises,
the code enforcement and/or fre prevention authorities and
the building owner/representative should be promptly notifed
of the structure’s noncompliant status.  This condition should
be regarded as an impairment.  (See Chapter 7 Impairments.)

N 5.3 Reports.

N 5.3.1*    The offcer in charge should include data regarding
the operation of the sprinkler system in the incident report.

N 5.3.2    Past incident analysis of fre department operations and
the performance of the automatic sprinkler system should be
reported to improve future operations at sprinklered proper‐
ties.  The following information should be gathered to use in
the analysis process:

(1 ) Location of operating sprinklers
(2) Number of sprinklers operating
(3) Result of sprinkler operation
(4) Reason for any unsatisfactory operation
(5) Employee assigned to check control valve
(6) Whether the fre department connected to the sprinkler

system and,  if not,  the reason
(7) Company and engine number that connected to the

sprinkler system
(8) Number of hose lines used
(9) * Size of hose lines used

(10) Whether water was pumped into the system; if so,  for
how long and at what pressure;  and any issues with the
backfow device or pressure-reducing devices

(11) Whether the valve was closed after the fre,  and which
employee ordered that the valve be closed

(12) Number of sprinklers replaced by the fre department
(13) Type of sprinklers installed
(14) Whether sprinkler protection was fully restored and by

whom
(15) Actions taken to restore service
(16) Whether the private water supply to sprinklers operated

satisfactorily
(17) Whether the fre prevention bureau was notifed
(18) Whether the representative of management was notifed

as well as the names of the employee making notifcation
and of those notifed

5.4 Exterior Sprinkler Systems.

5.4.1*    Fire department personnel should be aware that many
buildings or properties that have a severe exposure problem
might be equipped with exterior sprinkler systems designed to
provide a water curtain capable of shielding the property from
fres in other buildings or in storage areas.

5.4.2    Fire department training and operational protocols
should be in place so that,  when used properly,  sprinklers for
exterior protection (specially designed for a water curtain
effect)  and sprinkler systems will prevent an exposure fre from
entering the building.

•
5.5 Fireground Operations Involving Exterior Sprinklers.

5.5.1*    The incident commander in charge should ensure that
exterior systems are used to fulfll their intended purpose and
should be aware of the existence of the system and the means
of water supply.

5.5.2    The incident commander should determine as quickly as
possible whether exterior sprinklers are operating.  If the

system is manually operated,  a fre department member with a
portable radio should immediately be sent to open the valve in
case the exterior sprinklers are needed later.  In some cases,
several valves control different exposed parts of a protected
building,  so the correct valve must be opened.  Care should be
taken to conserve the water supply and minimize potential
water damage by shutting off the exterior sprinklers when they
are no longer required.

5.5.3    Where a fre department connection is provided,  an
engine company should pump into the connection.

5.5.4    The incident commander in charge should be responsi‐
ble for the following:

(1 ) Ordering fre personnel into the exposed buildings to
ascertain that all windows are closed and fre has not
extended into the buildings concerned

(2) Setting up fre department lines in the exposed buildings
if the exposure is severe;  standpipe facilities can be used
if available.

(3) Sending fre personnel to the roof to make certain that
no part of the roof structure has ignited

(4) Ordering salvage operations in exposed buildings
(5) Ordering exterior sprinklers to be shut off and drained

when no longer needed
(6) Ordering the system to be restored (see 5.2.4)

Chapter 6   Properties Protected by Standpipe Systems

6.1  Inspection and Pre-Incident Planning.

6.1 .1    Personnel responsible for inspection and pre-incident
planning should be aware that many properties have standpipe
systems serving fre hose outlets in various parts of one or more
buildings and that standpipe systems can be used by the fre
personnel to place streams in service quickly in areas that
cannot be reached conveniently with hose lines that are
directly connected to pumpers or hydrants outside of build‐
ings.

•
6.1 .2*    Fire personnel should determine the source and relia‐
bility of the water supply and follow the piping,  while noting
the location of control valves.

•
6.2 Fireground Operations Involving Properties Protected by
Manual Dry or Manual Wet Standpipe Systems.

6.2.1*    Fire department personnel should carefully plan opera‐
tions in properties protected by standpipe systems designed to
supply fre department hose streams.  These procedures should
be similar to operations in buildings protected by automatic
sprinklers.

6.2.2    Standpipes should be utilized when fres occur on foors
above the reach of ground or aerial ladders and when valuable
time will be lost in stretching lines up stairways.  Careful pre-
incident and on-scene freground planning should be
performed to ensure successful operations.

6.2.3*    Where standpipe systems provide fre department
connections,  lines from a pumper supplied by a water main
should be connected and charged to the pressure required to
give the desired working pressure on the standpipe outlets
being used.  Where several independent standpipes are availa‐
ble for fre department use in the fre area,  each standpipe
should be charged.  (See Figure 6.2.3.)
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Δ 6.2.4*  Fire Department Standpipe Connections and Pump
Discharge Pressures for Manual Dry or Manual Wet Stand‐
pipes.

6.2.4.1    When pumping to a fre department standpipe
connection,  the pump operator should consider the following
factors in calculating pump discharge pressure:

(1 ) Friction loss in the hose line between the pump and the
standpipe connection

(2) Friction loss in the standpipe system
(3) Pressure loss due to elevation of the nozzle(s)
(4) Number,  length,  and size of attack lines operating from

the standpipe
(5) Pressure desired at the nozzle(s)
(6) Signage on the fre department connection indicating

pressure required at the inlet

6.2.4.2    Pump discharge pressure in excess of 200 psi (13.8
bar)  should not be used unless the standpipe system has been
designed to withstand higher pressures as indicated on the sign
at the fre department connection.  Fire suppression personnel
should be familiar with options and acceptable practices availa‐
ble to them in response to varying confgurations and locations
of standpipe outlets.

6.2.5    Hose or “house lines” attached to standpipe outlets
should not be used except in the case of extreme emergency.
Fire personnel should provide hose and nozzles of appropriate
size and length along with proper accessory equipment for the
anticipated fre conditions.

6.2.6    Limitations of communication devices,  as well as the
essential ability to maintain effective portable radio communi‐
cations between the incident command post and offcers on
the upper foors,  should be identifed and resolved during pre-
incident planning.

6.2.7    Where private water supplies serve the standpipe system,
fre personnel should make certain that supply valves are open
and private fre pumps,  if any,  are operating.

6.2.8    Before proceeding upstairs,  fre personnel should
ensure that all hose outlet valves on lower foors are closed.

6.2.9    Fire departments should operate hose lines from stand‐
pipe hose valves on the intermediate stair landing or foor
below the fre foor in multi-story buildings and in areas remote
from the emergency in other standpipe-equipped structures.
Where possible to do so,  fre fghters should connect and
deploy hose lines from standpipe hose valves outside any imme‐

FIGURE 6.2.3  Standpipe Connection.

diately dangerous to life and health (IDLH)  environment to
ensure the safety and operational effectiveness of all fre
department personnel.

6.2.10    Fire departments operating in standpipe-equipped
buildings should utilize appropriately sized hose lines based on
their required pre-incident planning for those structures.  Fire
fghters should base this decision upon necessary fre fows for
the hazard of the building,  conditions at the time of the inci‐
dent,  and operational capabilities of the system.  Fire depart‐
ments should be cognizant of the possibility of low operating
pressures that can warrant the choosing of larger hose lines of
21∕2  in.  (63.5 mm)  and nozzles that require lower operating
pressures for initial fre department operations from a stand‐
pipe system.  The authority having jurisdiction should have the
ultimate decision in regard to the fre department hose line
selection for use when operating from standpipes.

6.3 Fireground Operations Involving Properties Protected by
Automatic Standpipe Systems with Fire Pumps.

6.3.1*    Fire department personnel should carefully plan opera‐
tions in properties protected by automatic standpipe systems
that are designed to supply fre department hose streams and
combined sprinkler systems.  These procedures should be
specifc to automatic standpipes with fre pumps.

6.3.2    Fire suppression operations can be limited to the pres‐
sure and fow design of the standpipe.  Fire departments should
limit interior fre suppression operations to be within the pres‐
sure and fow parameters specifc to each automatic standpipe
system.  

•

Chapter 7   Impairments

7.1*  Impairment Procedures.    When a sprinkler system or
standpipe system is found to be impaired,  fre department
procedures should be followed as covered in Chapter 15 of
NFPA 25.  Each building owner should appoint an impairment
coordinator for the purpose of authorizing planned impair‐
ments and dealing with emergency impairments.

Δ 7.1 .1    When an impairment occurs,  the following procedure
should be performed by the impairment coordinator:

(1 ) Determine the extent and expected duration of the
impairment

(2) Determine the increased risk in the areas of the building
affected

(3) Submit recommendations to the owner or manager of the
building for dealing with the risk

(4) Where a fre protection system is out of service for more
than 10 hours in a 24-hour period,  arrange for one of the
following:

(a) Evacuation of the building or portion of the build‐
ing affected by the system out of service

(b) * Establishment of an approved fre watch
(c) * Establishment of a temporary water supply
(d) * Establishment and implementation of an approved

program to eliminate potential ignition sources and
limit the amount of fuel available to the fre

(5) Notify the fre department and the dispatch center for
emergency services

(6) Notify the insurance carrier,  the alarm company,  the
property owner or designated representative,  and other
involved authorities having jurisdiction
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(7) Notify the supervisors in the area being affected
(8) Install an impairment tag on the affected control valve

and fre department connection
(9) Assemble the necessary tools and materials to make the

repair as quickly as possible

7.1 .2    Once the impairment has been repaired and the system
has been restored to service,  the following steps should be
taken:

(1 ) Conduct necessary inspections and tests to verify that the
system is restored to operational condition

(2) Advise supervisors that the system has been restored
(3) Advise the fre department and dispatch center that

protection has been restored
(4) Notify the insurance carrier,  the building owner or

manager,  the alarm company,  and any other authorities
having jurisdiction or concerned parties that the system
has been restored

(5) Remove the impairment tags

Chapter 8   Reliability of Systems

8.1  System Status.    Fire department personnel should be thor‐
oughly knowledgeable of the reliability of the system(s) .  If the
condition of the system(s)  is questionable,  a change in
preplans,  procedures,  or tactics should be required.  A greater
commitment of resources to the initial fre attack should be
considered.

Chapter 9   Buildings Under Construction

9.1  Site Visits.    Fire department personnel should provide
continual preplan visits to high-rise buildings under construc‐
tion to evaluate special needs in accordance with the provisions
of Chapter 7 of NFPA 241 .

Chapter 10   Inspection and Testing Requirements

10.1  Inspection, Testing, and Maintenance for Sprinkler and
Standpipe Systems.    Sprinkler and standpipe systems should
be evaluated in accordance with NFPA 25.

Annex A   Explanatory Material

Annex A is not a part of the recommendations 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.3.2.1  Approved.    The National Fire Protection Association
does not approve,  inspect,  or certify any installations,  proce‐
dures,  equipment,  or materials;  nor does it approve or evaluate
testing laboratories.  In determining the acceptability of installa‐
tions,  procedures,  equipment,  or materials,  the authority
having jurisdiction may base acceptance on compliance with
NFPA or other appropriate standards.  In the absence of such
standards,  said authority may require evidence of proper instal‐
lation,  procedure,  or use.  The authority having jurisdiction
may also refer to the listings or labeling practices of an organi‐
zation that is concerned with product evaluations and is thus in
a position to determine compliance with appropriate standards
for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ) .    The phrase
“authority having jurisdiction,”  or its acronym AHJ,  is used in
NFPA documents in a broad manner,  since jurisdictions and
approval agencies vary,  as do their responsibilities.  Where
public safety is primary,  the authority having jurisdiction may
be a federal,  state,  local,  or other regional department or indi‐
vidual such as a fre chief;  fre marshal;  chief of a fre preven‐
tion bureau,  labor department,  or health department;  building
offcial;  electrical inspector;  or others having statutory author‐
ity.  For insurance purposes,  an insurance inspection depart‐
ment,  rating bureau,  or other insurance company
representative may be the authority having jurisdiction.  In
many circumstances,  the property owner or his or her designa‐
ted agent assumes the role of the authority having jurisdiction;
at government installations,  the commanding offcer or depart‐
mental offcial may be the authority having jurisdiction.

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

N A.3.3.2.1  Private Fire Hydrant.    Where connected to a public
water system, private hydrants are supplied by a private service
main that begins at the point designated by the AHJ,  usually at
a manually operated valve near the property line.

N A.3.3.4 Sprinkler System.    As applied to the defnition of a
sprinkler system, each system riser serving a portion of a single
foor of a facility or where individual foor control valves are
used in a multistory building should be considered a separate
sprinkler system.  Multiple sprinkler systems can be supplied by
a common supply main.  [13,  2019]

A.4.1    Records of the National Fire Protection Association and
other fre protection associations around the world clearly indi‐
cate the highly effective performance of automatic sprinkler
systems.

A.4.2    Figure A.4.2 shows a typical layout of water supply and
sprinkler system features serving a building.

A.4.2.1(3)    The diagram in Figure A.4.2 indicates two types of
valves that fre department personnel need to understand the
function of and be able to recognize and locate in emergen‐
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cies.  These are the outside screw and yoke valves that control
the fow of water for the entire system from various points and
the post indicator valves that control the fow of water to
specifc mains and sections of the system.  These two types of
valves are shown in Figure A.4.2.1 (3) .

A.4.2.3.3    Hose outlets on manual standpipes should be tested
annually by opening and closing the valve and checking for
proper operation and good working condition.  Note that
pressure-restricting devices (PRD)  and pressure-reducing valves
(PRV)  are generally used only on automatic standpipe systems
and are typically not installed on manual standpipe outlets.

A.4.2.3.4    NFPA 20 might require pressure-relief devices to be
installed in the standpipe to protect the standpipe from over
pressurization.

When pressure-relief devices are required,  they should be
located on the discharge side of the fre pump and before the
check valve.  A pressure-relief device should not limit the stand‐
pipe pressure when the system demand is supplied through the
fre department connection.  The intent is to allow the fre
department to pump additional pressure above system demand
into the fre department connection if necessary.  It is recom‐
mended to pump no more than 50 psi (3.4 bar)  above system
demand to avoid over-pressurizing the standpipe beyond its
required test pressure and design limitations.

NFPA 14 requires the use of pressure-reducing valves to limit
residual and static pressure at the outlet of the hose connection
to no more than 175 psi (12.1  bar) .  Prior to 1993,  pressure-
reducing valves were required to limit residual and static pres‐
sure at the outlet of the hose connection to no more than
100 psi (6.9 bar) .

Pressure-restricting devices (PRD)  limit pressure only when
water is fowing.  Pressure-restricting devices attached to the
discharge threads of existing standpipe outlet valves can be
removed to increase pressure and fow when necessary.  Stand‐

OS&Y

(outside screw and yoke)

PIV

(post indicator valve)

Open

FIGURE A.4.2.1(3)   Two Types of Control Valves That Fire
Department Personnel Should Readily Recognize and
Understand the Purposes of.

pipe outlet valves can have removable clips or stops that limit
how far the valve can be opened.  Removing the clips or stops
should allow the valves to be fully opened and no longer
restricting pressure and fow.

Pressure-reducing valves regulate pressure under both fow‐
ing and static conditions.  Pressure-reducing valves reduce a
higher inlet pressure to a lower outlet pressure,  which is a ratio
of the inlet to outlet pressure.  A valve with an inlet pressure of
300 psi (20.7 bar)  with an outlet pressure of 100 psi (6.9 bar)
would have a pressure-reducing ratio of 3:1 .  Pumping an addi‐
tional 50 psi (3.4 bar)  above system demand into the fre
department connection would result in 350 psi (24.1  bar)  to
the inlet side of the pressure-reducing valve with approximately
117 psi (8.1  bar)  on the discharge side.

Pressure-reducing valves are installed on automatic stand‐
pipe outlets and sprinkler connections on combined systems.
Pressure-reducing valves should not be removed from the
standpipe while the system is under pressure.  If a pressure-
reducing valve was removed,  the pipe threads at the standpipe
connection would not be compatible with fre hose threads.

A.4.3.1    Alternative sources of water meeting the requirements
of NFPA 1142 can be used to supplement fre department
water sources for supplying standpipe and sprinkler systems.

A.4.3.3    Manual wet-pipe systems supplied only by fre depart‐
ment connections are also used.

A.4.3.6.1    NFPA 14 requires a minimum residual pressure of
100 psi (6.9 bar)  at any 21∕2  in.  (63.5 mm)  standpipe outlet and
also requires that pressure-reducing valves be used anytime an
outlet pressure to a hose connection is greater than 175 psi
(12.1  bar) .  Normal expected outlet pressure ranges on these
systems could be from 100 psi (6.9 bar)  to 175 psi (12.1  bar) .
Connecting an in-line pressure gauge between the hose line
and the standpipe outlet on the foor below the fre foor
allows a fre fghter stationed at the standpipe to accurately set
and maintain the correct pressure to a fowing hose line by
gating down a higher outlet pressure.  A 100 psi (6.9 bar)  resid‐
ual outlet pressure would support approximately 500 ft
(152 m)  of 21∕2  in.  (63.5 mm)  hose line with a 50 psi (3.4 bar)
nozzle fowing 250 gpm (946 L/m) .  This would place a maxi‐
mum of 475 ft (145 m)  of working hose line on the fre foor
when connected to the standpipe outlet one foor below the
fre foor.

Prior to 1993,  NFPA 14 required a minimum residual pres‐
sure of 65 psi (4.5 bar)  at 21∕2  in.  (63.5 mm)  standpipe outlets
and required pressure-reducing valves when standpipe outlet
pressures at hose connections were greater than 100 psi (6.9
bar) .  Normal expected outlet pressures on systems built to
pre-1993 standards could be from 65 psi (4.5 bar)  to 100 psi
(6.9 bar) .  A 65 psi (4.5 bar)  residual outlet pressure would
support 150 ft (45 m)  of 21∕2  in.  (63.5 mm)  hose line with a
50 psi (3.4 bar)  nozzle fowing 250 gpm (946 L/m) .  When
connected to the standpipe outlet one foor below the fre
foor,  this places a maximum of 125 ft (38 m)  of hose line on
the fre foor.  Connecting additional lengths of 21∕2  in.
(63.5 mm)  hose line can increase the friction loss of the hose
line and reduce the fow and reach of the nozzle.

A 65 psi (4.5 bar)  residual outlet pressure would not support
traditional hotel bundles or high rise bundles utilizing 1 3∕4  in.
(44.4 mm)  hose line and 75 psi (5.2 bar)  or 100 psi (6.9 bar)
nozzles.  A 100 psi (6.9 bar)  residual outlet pressure would be
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able to support only 100 ft (30 m)  of 1 3∕4  in.  (44.4 mm)  hose
line with a 75 psi (5.2 bar)  nozzle fowing 150 gpm (568 L/m) .
This would place a maximum of 75 ft (23 m)  of working hose
line on the fre foor.  A 100 psi (6.9 bar)  residual outlet pres‐
sure would not support the use of 100 psi (6.9 bar)  nozzles.

Automatic or constant-pressure nozzles are not recommen‐
ded for use on automatic standpipes.  Potential low system pres‐
sures insuffcient to supply the required nozzle pressure can
cause the nozzle orifce to constrict,  which greatly reduces the
fow and reach of the hose line.

Combination nozzles with adjustable patterns are easily
fouled by standpipe debris,  which can result in a partial or
complete blockage.  Smooth-bore nozzles are less prone to
blockage from standpipe debris and generally function in a
predictable manner when under-pressurized.

Attaching a 21∕2  in.  (63.5 mm)  by 21∕2  in.  (63.5 mm)  gated wye
to a standpipe outlet to allow the connection of two 21∕2  in.
(63.5 mm) ,  or large diameter hose lines is not always a recom‐
mended practice because 21∕2  in.  (63.5 mm)  standpipe outlets
are only required to fow 250 gpm (946 L/m)  and might not
support fowing two handlines simultaneously.  Pressure-
reducing valves (PRV)  connected to 21∕2  in.  (63.5 mm)  stand‐
pipe outlets are generally sized for 250 gpm (946 L/m)  to
400 gpm (1514 L/m)  and should generally not provide
adequate fow for two large diameter hose lines.  Initial actions
should be to connect a single large diameter hose line to each
standpipe hose connection.  Additional hose lines can be
connected to standpipe hose connections on lower foors.

Δ A.4.3.6.2    NFPA 14 requires signage at the fre department
connection to indicate the pressure required to be pumped
into the fre department connection to supply the automatic
standpipe system demand.  Signage is also required to identify
the type of standpipe,  whether it is part of a combined sprin‐
kler system, and the location of the standpipe services.

Fire departments should have knowledge of all system
demand pressures required to support all of the automatic
standpipe systems in their jurisdictions.  Hose lines used to
connect a hydrant to the intake of a pumper should have a
working pressure rating equal to or greater than the available
hydrant pressure.  Hose lines used to connect the discharge of a
pumper to the fre department connection on an automatic
standpipe should have a working pressure rating equal to or
greater than the system demand pressure of the automatic
standpipe system.

NFPA 14 limits automatic standpipe pressures to no more
than 350 psi (24.1  bar) .  Fire department pumpers should be
confgured to provide the highest system demand pressure for
automatic standpipes in their jurisdictions.  An accepted rule of
thumb is one pumper per 150 psi (10.3 bar)  of system demand
pressure required.  The confguration of pumpers should also
provide the required fow into the fre department connection.

A fre department pumper with a two-stage pump in volume
mode connected to a hydrant with 50 psi (3.4 bar)  residual
pressure can deliver 200 psi (13.8 bar)  into an automatic stand‐
pipe while maximizing the pump's fow capacity [150 psi
+ 50 psi = 200 psi (10.3 bar + 3.4 bar = 13.8 bar) ] .  At a net
discharge pressure of 150 psi (10.3 bar) ,  the pump impeller
can deliver its maximum fow capacity plus additional fow
from the incoming hydrant pressure.  Using a single pumper to
supply pressure into systems requiring pressures greater than

200 psi (13.8 bar)  can reduce the fow capacity of the pump
when the pump’s net discharge pressure exceeds 150 psi (10.3
bar) .  Operating a two-stage pump in pressure mode allows the
pump to generate higher discharge pressures at lower engine
speeds but limits the pump to half its rated fow capacity.

Confguring two pumpers in series on a hydrant with 50 psi
(3.4 bar)  residual pressure will allow the pumpers to split the
work load and deliver 350 psi (24.1  bar)  into the standpipe
[150 psi + 150 psi + 50 psi = 350 psi (10.3 bar + 10.3 bar + 3.4
bar = 24.1  bar) ] .  In a series confguration,  both pumps can
remain in volume mode and operate at the optimum net
discharge pressure to maximize the fow capacity of both
engines into the standpipe.  Standpipes that are part of a
combined system are required to be at least 6 in.  (152.4 mm)
in size.  When supplying water at the system demand pressure
into the fre department connection,  fre department pumpers
with a higher fow capacity than the standpipe fre pump can
potentially increase the fow capacity of the standpipe.

A.4.3.6.3    The fre pump motor is paired with an impeller that
is sized to provide the standpipe system's required water fow
capacity.  Fire department connections are required to be sized
to provide one 21∕2  in.  (63.5 mm)  inlet for every 250 gpm
(946 L/m)  of standpipe capacity.  An automatic standpipe
designed to fow 750 gpm (2839 L/m)  would be supplied by a
750 gpm (2839 L/m)  fre pump and would have three 21∕2  in.
(63.5 mm)  inlets at the fre department connection.

Fire departments should pump into automatic standpipes at
the system demand pressure regardless of the fre location.

A standpipe supplied at one system pressure should have
incrementally higher pressures at each foor below the highest
standpipe sprinkler connection by virtue of diminishing head
pressure.

Pressure-reducing valves connected to the standpipe utilize
water pressure inside the valve body to manipulate an internal
piston that opens and closes to deliver the intended discharge
pressure and fow.  Pressure-reducing valves are designed to
operate from the specifc standpipe pressure that is present at
each foor while the standpipe is being supplied at the system
demand pressure.

When an automatic standpipe fre pump is not working and
the fre department has taken over supplying water into the
standpipe,  pumping to the fre foor would not provide the
system demand inlet pressure required for the pressure-
reducing valves to function.  This would produce signifcantly
low discharge pressures and reduced fow from the pressure-
reducing valve.

Automatic standpipes that are combined systems should
have sprinkler connections to the standpipe at each foor.  The
standpipe pressure at each foor could require a pressure-
reducing valve to be installed at the sprinkler connection to the
standpipe,  reducing the standpipe pressure down to the
required sprinkler system operating pressure.

In an automatic standpipe system design where pressure-
reducing valves are not installed on the standpipe outlets for
hose connections,  any sprinkler connection that utilizes a
pressure-reducing valve could still require the standpipe to be
supplied at system demand for the pressure-reducing valve to
operate correctly.
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It is possible for the fre department to pump to the fre
foor when standpipe outlets for hose connections do not have
pressure-reducing valves installed.  However,  the calculated
pump discharge pressure just to the fre foor or highest oper‐
ating hose line would not be suffcient to allow the sprinkler
system pressure-reducing valves to operate correctly.  Unless the
fre location was at the top of the standpipe and the calculated
discharge pressure was equal to the system demand,  pumping
to the fre foor could effectively disable all of the sprinklers
connected to the standpipe on or above the fre foor.  It is
recommended practice to keep the sprinklers functioning on
and above the fre foor as well as throughout the rest of the
building whenever possible.

The system demand pressure should always be pumped
when taking over automatic standpipe systems to allow all of
the pressure-regulating and distribution components to oper‐
ate correctly.  This provides the designed working pressure and
fow to any outlet or sprinkler head in the system.

A.5.1 .4    Fire department pumpers should only be connected
to public and private fre hydrants that have a confrmed capa‐
bility to provide adequate water quantities and pressures to
supply the designed water supply needs for an automatic sprin‐
kler or standpipe system.

It might be necessary to alter the pressure of 150 psi (10.3
bar)  to properly supply foam-water sprinkler systems,  hydrauli‐
cally calculated sprinkler systems,  or high-rise systems.  Perform‐
ance of certain systems,  such as foam-water sprinkler systems or
hydraulically calculated sprinkler systems,  can be adversely
affected by increased pressures beyond the design limits of the
system.

The 150 psi (10.3 bar)  is a starting point for the initial
connection.  The working pressure of sprinkler system above‐
ground components is a minimum 175 psi (12.1  bar)  and will
have been hydrostatically tested at a minimum of 200 psi (14
bar) .  The pump operator should look for a sign at the fre
department connection indicating the required pressure.  For a
sprinkler system, the purpose of the fre department connec‐
tion is to only supplement the pressure.  On combination
systems (sprinkler system and standpipe system) ,  a sign is
required to indicate the required pressure for the standpipe
system, which in many situations will far exceed 150 psi (10.3
bar) .

N A.5.1 .9    Preplanning should include the collection of informa‐
tion needed to prioritize salvage of particularly valuable or
sensitive items.  Some occupancies,  such as museums and libra‐
ries,  will have formal salvage plans in place that should be
consulted.  For example,  NFPA 909 provides a structured
approach for this purpose.

A.5.1 .12.2    Continued operation enables the sprinklers to
achieve full control of the fre,  which,  in some cases,  can take
20 minutes or more.

A.5.2.4    A fre department and its members are not qualifed
to do any work on a sprinkler system and,  therefore,  should not
be doing any type of work on the system.  Taking any part of the
system out of service to get another part back in service should
only be done by a licensed professional.

N A.5.2.4.1    Activated sprinklers potentially have evidentiary
value and might need to be documented in place,  collected,
handled,  and stored as evidence.

A.5.3.1    Reports on emergencies are essential to providing an
accurate record of a department's activities,  including sprinkler
performance in structure alarms and fres.

Reports also serve as a basis for determining local,  state,  and
national fre trends and for establishing the needs of a fre
department.  NFPA 901  should be used as the basis for classify‐
ing data on emergency incidents.  The National Fire Incident
Reporting System (NFIRS)  of the Federal Emergency Manage‐
ment Agency should form the basis of an incident reporting
system.

A.5.3.2(9)    Some departments now use large diameter hose
(LDH)  lines to supply fre department connections.

A.5.4.1    These systems can be designed for automatic thermo‐
statically operated or manual open-sprinkler operation.  Some
are specially designed sprinklers on pipes extending from a
wet- or dry-pipe sprinkler system inside the building and placed
to protect window openings.

A.5.5.1    The purpose of exterior sprinkler systems is to prevent
the extension of fres to exposed properties.

A.6.1 .2    The procedure for fre department pre-incident plan‐
ning for properties protected by standpipe systems is in many
ways similar to that for automatic sprinkler systems.

A.6.2.1    Many buildings could have sprinkler systems,  stand‐
pipe systems,  or a combination of these systems.  Alternative
sources of water meeting the requirements of NFPA 1142 can
be used to supplement fre department water sources for
supplying standpipe and sprinkler systems.

A.6.2.3    Standpipes can be combined with automatic sprinkler
systems when the residual pressure from the municipal water
mains provides adequate pressure and fow to the sprinkler
systems.  Fire departments will still need to charge the stand‐
pipe to the pressure required to give the desired working pres‐
sure at the standpipe outlets being used for hose line
operations.

A.6.2.4    Fire department standpipe outlets are required by
NFPA 14 to be located in the stair towers,  adjacent to the hori‐
zontal exits,  and near entrances to exit access corridors.  In
some cases,  however,  the standpipe might be located on the
exterior of the building,  frequently adjacent to outside stairs or
a fre escape.  Accepted practice in standpipe operations is to
connect the fre department hose to an outlet located at the
intermediate stair landing or one foor below the fre and to
advance the line up the fight of stairs.  The purpose of this
practice is to prevent an intense fre on the fre foor from driv‐
ing fre fghters away from the standpipe connection.  Where
additional lines are needed,  connections can be made to lower
outlets.

A.6.3.1    Automatic standpipes with fre pumps are very differ‐
ent from manual standpipes in many ways.  NFPA 14 requires
automatic standpipe systems to contain water at all times and
be attached to a water supply capable of supplying the system
demand at all times and requiring no action other than open‐
ing a hose valve to provide water at hose connections.  This
means automatic standpipe systems are designed to supply
water,  on-demand,  without any assistance from the department
pumpers.

A.7.1    An impairment is generally defned as a shutdown of a
system or portion thereof.  The two types of impairments are
emergency and planned.  An emergency impairment results
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from an unexpected occurrence.  A planned impairment is
scheduled for the purposes of repair or revisions.

N A.7.1 .1(4)(b)    A fre watch should consist of trained personnel
who continuously patrol the affected area.  Ready access to fre
extinguishers and the ability to promptly notify the fre depart‐
ment are important items to consider.  During the patrol of the
area,  the person should not only be looking for fre,  but
making sure that the other fre protection features of the build‐
ing such as egress routes and alarm systems are available and
functioning properly.  [25:A.15.5.2(4) (b) ]

N A.7.1 .1(4)(c)    Temporary water supplies are possible from a
number of sources,  including use of a large-diameter hose
from a fre hydrant to a fre department connection,  use of a
portable tank and a portable pump,  or use of a standby fre
department pumper and/or tanker.  [25:A.15.5.2(4) (c) ]

N A.7.1 .1(4)(d)    Depending on the use and occupancy of the
building,  it could be enough in some circumstances to stop
certain processes in the building or to cut off the fow of fuel to
some machines.  It is also helpful to implement “No Smoking”
and “No Hot Work” (cutting,  grinding,  or welding)  policies
while the system is out of service because these activities are
responsible for many fre ignitions.  [25:A.15.5.2(4) (d) ]

Annex B   Recommendations for Fighting Rubber Tire Fires in
Sprinklered Buildings

This annex is not a part of the recommendations of this NFPA docu‐
ment but is included for informational purposes only.

B.1  Introduction.    It is essential that the steps necessary for
fghting rubber tire fres be understood by both the building
occupant and the fre service to prevent unnecessary injury or
loss of life and to prevent loss of fre control during overhaul.
This activity necessitates emergency pre-planning with the local
fre department,  building occupant,  and others as deemed
necessary.

Fire tests of rubber tire storage have indicated that smoke
can quickly obstruct the visibility within a building and obscure
the burning materials.  Plans for the attack and extinguishment
of the fre should be prepared in advance.

Because the products of combustion are harmful,  all person‐
nel assigned to interior functions should use breathing appara‐
tus even before obscuration occurs.

Ventilation efforts should be carefully controlled.  Drafts
from open doors and windows allow fresh air to reach the fre
and make control of the fre diffcult.  Doors and windows
should be closed as soon as possible to limit the air supply to
the fre and to allow control by automatic systems to be estab‐
lished.

Fire brigades should be trained and equipped with the
necessary tools and equipment to respond to a fre emergency
and,  if possible,  attack the fre prior to the arrival of the fre
department.

Review of building and fre protection system plans should
be part of the ongoing training of both the on-site personnel
and fre departments.

A tire fre can progress quickly through the phases described
in the following paragraphs,  and each phase presents different
conditions to responding emergency personnel.  Items for

consideration in the emergency pre-planning program are
provided for inclusion in such plans.

Observations at tire fre tests and accounts of actual fres
have indicated that,  while automatic sprinklers with adequate
densities in approved confgurations can control a fre,  extin‐
guishment by sprinklers alone normally does not occur.  The
four tests used also indicate that sprinkler protection can be
overcome by the following:

(1 ) Storage exceeding the heights indicated in NFPA 13
(2) Storage confgurations that inhibit the movement of heat

to the roof,  slowing sprinkler operation,  and inhibit the
waterfow to the seat of the fre,  reducing sprinkler effec‐
tiveness

B.1.1  Incipient Stage.    This stage occurs within 2 to 5  minutes
of ignition.

Important:  Drafts from open doors increase the intensity of
the fre and make control diffcult.  Doors should be closed as
quickly as possible to isolate the fre area.

Important:  Fire tests indicate that smoke obscuration occurs
within 6 to 9 minutes of ignition,  even when the fre is sprin‐
kler controlled.  Breathing apparatus could be needed even
before obscuration occurs.

If caught in the incipient stage,  control can be achieved
using interior hand hose and portable extinguishers.  Quick
reaction is essential,  as this window of opportunity no longer
exists within 2 to 5  minutes of actual ignition,  since the genera‐
tion of heat and smoke make the area untenable.  Dry chemical
extinguishers have been found to be most effective but should
be backed up with small hose,  as the knock-down is only tempo‐
rary.

Tires in the affected area should be removed from storage.
Tires removed from storage should be taken out of doors,  thor‐
oughly soaked,  and left where they cannot expose other
combustibles.  The area where the fre occurred should be
closely watched for several hours for rekindling.

While the frst sprinkler can be expected to operate within
the frst 2  to 5  minutes of ignition,  the updraft from the fre
can disrupt the sprinkler pattern to such an extent that the
water might not get to the seat of the fre.  After the frst
4 minutes,  the fre has generally progressed beyond the stage
where portable extinguishers are effective and,  within minutes,
the smoke and carbon monoxide make the area untenable.
Vision is obscured,  and any personnel without breathing appa‐
ratus is at risk.

B.1.2 Active Stage.    The active stage of the fre follows the
initial stage and is generally defned as that period where the
sprinkler system is establishing control over the fre.

Important:  Even though the fre is sprinkler controlled,  roof
temperatures resulting from the tire fres can reach tempera‐
tures high enough to cause steel joists to defect and possibly
fail.  In recent fre tests,  gas temperatures at roof level ranged
between 1110°F and 1450°F (593°C and 788°C)  for 10 minutes.
Roof steel exposed to this high gas temperature could defect
or fail if subjected to additional loading.  Do not place person‐
nel on roof to attempt ventilation.

Important:  Local fre departments attempting to draft from
the sprinkler supply system will decrease the sprinkler effective‐
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ness.  If possible,  separate municipal hydrants should be identi‐
fed for fre department use.

Important: As the sprinklers gain control of the fre,  the
smoke will turn from black to gray.  A return to black smoke is
an indication that the sprinklers are not controlling the fre.
Pump and system pressure also should be monitored.  Loss of
system pressure is an indication of more sprinklers operating,
pump failure,  or loss of control.

Responding local fre departments should be arriving by this
time.  Building personnel should advise arriving fre personnel
of the location of all occupants of the building.  At this point,
there is little for the fre department to do except to connect to
the municipal water supply and prepare to supplement the fre
protection system through the fre department connection.

Fire department personnel or maintenance personnel,  or
both,  should respond to the fre pump room and work to main‐
tain operation of the fre pump.  System discharge pressure
should be observed to determine if the pressure is stable.
Unstable or decreasing discharge pressure indicates changes in
the operating conditions of the fre protection system.

During this stage,  the building is untenable,  and obscured
vision makes the use of hose streams questionable.  It should be
noted that,  in buildings with smoke vents,  longer use of fre
hose could be possible,  but at some risk to personnel.  It is best
to allow the sprinklers to take control of the fre.  Most of the
sprinklers will begin to operate within 15 to 20 minutes of igni‐
tion,  if sprinkler control is effected.  Sprinklers should be
allowed to operate at least 60 to 90 minutes to gain control.
Successful fre tests indicate that waterfow stabilizes within the
frst 20 minutes of the fre.

The building is best left unventilated at this time.  As control
is gained,  the smoke will change from black to gray and will
diminish in intensity.  During this period,  at least six charged
1 1∕2  in.  (38 mm)  hose lines should be laid out preparatory to
entering the building.  Portable food lights should be secured
as well as turn-out gear,  breathing apparatus,  and forklifts for
the overhaul crew.

B.1.3 Critical Stage.    The critical stage occurs between the
fnal extinguishment and the ventilation of the building.

Important:  Ventilation should be done slowly,  and the sprin‐
klers should be left in operation.  A return to black smoke is an
indication that control is being lost.  If this happens,  ventilation
should cease,  the building should be closed,  and the sprinkler
system should be allowed to regain control.  It should be under‐
stood that,  during the attempt to ventilate the building,  the fre
intensity can increase due to the addition of outside air.  Addi‐
tional sprinklers can be expected to operate during the ventila‐
tion effort.  If control has been gained,  extra sprinklers might
make no difference in overall performance.  If control has not
been gained or is marginal,  this increase in the number of
operating sprinklers could make regaining control more diff‐
cult due to the overall increase in sprinkler demand.  Unless
there is a system failure,  the sprinklers should regain control.  If
there is any doubt that control of the fre has been gained,  the
sprinkler system should be allowed to soak the fre for longer
than 90 minutes.

Important:  The offcer in charge should have a contingency
plan if control is lost due to a system failure.  In the event that
control of the fre is lost,  as evidenced by such indicators as
increasing smoke generation,  loss of pressure at the fre pump

discharge (indicating massive sprinkler operation) ,  or collaps‐
ing roof,  efforts should be directed toward preventing the
spread of the fre beyond the area bounded by the fre walls.  At
this point,  consideration should be given to shutting off the
sprinklers in the fre area to provide water for protecting the
exposures.

After 60 to 90 minutes and when the smoke intensity has
diminished,  the building should be ventilated around the
periphery of the fre area.  If control has been gained,  the roof
temperature will usually have cooled suffciently to allow roof
vents to be opened manually if they have not already opened
automatically.

B.1.4 Overhaul.    Although visible fre is no longer present,
overhaul of the area of the fre should be conducted to be
certain of complete extinguishment.

Important:  Care should be taken that the hose streams do not
lower the pressure or water supply to the sprinkler system.
Sprinkler operation should cease only when the fre chief is
certain that hoses can control the fre.

Important:  Caution should be used,  since the tire piles will be
unstable.

As soon as the smoke clears to the extent that the building
can be entered,  entry should be made using small hose streams
that should be directed into the burning tires.  Sprinklers
should be kept in operation during this period.

Forklifts and other means should be used to remove the tires
from the fre area to outside the building.  It usually is necessary
to keep the sprinklers in operation during this procedure at
least until there is no evidence of fame.  Patrols should be
made of the affected area for at least 24 hours following the
fre.

Following fre extinguishment,  all fre protection systems
should be restored to service as quickly as possible.  These
systems include but are not limited to the following:

(1 ) Sprinkler systems
(2) Alarm systems
(3) Pumps
(4) Water supplies

B.2 Use of High-Expansion Foam.    If a high-expansion foam
system is used in connection with automatic sprinklers,  sprin‐
klers can be shut off 1  hour after ignition,  and foam can soak
the fre for an additional hour before the building is opened
and overhaul is begun.  Limited tests with high-expansion foam
indicate that fre extinguishment is largely complete after a
period of soaking in foam.  As a precautionary measure,
charged hose streams should be available when foam is drained
away.

After the initial fll,  foam generators should be operated
periodically during the soaking period to maintain the foam
level.  This procedure is necessary since sprinklers and products
of combustion will cause partial foam breakdown.

Annex C   Informational References

C.1  Referenced Publications.    The documents or portions
thereof listed in this annex are referenced within the informa‐
tional sections of this recommended practice and are not part
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of the recommendations of this document unless also listed in
Chapter 2 for other reasons.

C.1 .1  NFPA Publications.    National Fire Protection Associa‐
tion,  1  Batterymarch Park,  Quincy,  MA 02169-7471 .

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

NFPA 14,  Standard for the Installation of Standpipe and Hose
Systems,  2019 edition.

NFPA 20,  Standard for the Installation of Stationary Pumps for
Fire Protection,  2019 edition.

NFPA 901 ,  Standard Classifcations for Incident Reporting and
Fire Protection Data,  2016 edition.

NFPA 909,  Code for the Protection of Cultural Resource Properties
— Museums,  Libraries,  and Places of Worship,  2017 edition.

NFPA 1142,  Standard on Water Supplies for Suburban and Rural
Fire Fighting,  2017 edition.

C.1 .2 Other Publications.  (Reserved)

C.2 Informational References.  (Reserved)

Δ C.3 References for Extracts in Informational Sections.

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

NFPA 25,  Standard for the Inspection,  Testing,  and Maintenance
of Water-Based Fire Protection Systems,  2020 edition.
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