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Item

Title
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235

Inspection
Testing and
Maintenance
Requirements

Inspection testing and maintenance (ITM) shall be performed by qualified
individuals.

The following certifications are required by at least one member of the crew
performing the ITM tasks.

Fire Alarm Systems

Fire Alarm: NICET Level Il certification in Fire Alarm Systems.

Detection and releasing systems for Special Hazard Systems such as those found in
computer server rooms: NICET Level Il certification in Special Hazard Systems.

Water Based Suppression Systems

Wet Pipe and Dry Pipe Sprinklers: NICET Level I certification in Inspection and
Testing of Water Based Systems.

Pre-Action and Antifreeze Systems: NICET Level 11 certification in

Inspection and Testing of Water Based Systems.

Special Hazard Systems
Clean Agent, COz2and Combination Detection/Releasing Systems: NICET Level Il
certification in Special Hazard Systems.

2.3.6

Repair Work

All repair work that involves a direct component replacement may be
accomplished by the ITM personnel meeting the requirements stated above for ITM
tasks.

Any repair work that is not a direct replacement and requires modification,
design, engineering work, or that requires changes to system programming must
follow the requirements outlined below for the type of work being performed.
Repair or Modification work will only commence after an AWARDED
TASK ORDER is issued by KO. This repair work must be approved by a
REGISTERED Fire Protection Engineer prior to beginning the work. The
REGISTERED Fire Protection Engineer may require additional design or
manufacturer documentation prior to approving repair work. Once completed,
repairs shall be successfully tested in the presence of a REGISTERED Fire
Protection Engineer or a representative designated by a REGISTERED Fire
Protection Engineer. Acceptance testing of repair work shall follow the
requirements of applicable NFPA criteria.

2.3.6.1

Fire Alarm
Systems

Repair work on fire alarm systems that is not a direct replacement or that requires
modifying the fire alarm panel software shall be approved by a REGISTERED Fire
Protection Engineer and the KO prior to beginning the work. The work will then be
performed by an individual with a NICET Level Il certification in fire alarm systems
and who is factory certified by the equipment manufacturer of the fire alarm control
panel. All repair work shall be coordinated and reviewed by a person who is NICET
Level 111 certified in fire alarm systems or a Registered Fire Protection Engineer.

2.3.6.2

Water Based
Suppression
Systems

Repair work shall be performed by a licensed plumber with NICET Level Il
certification in water based suppression systems layout or NICET Level Il in
Inspection and Testing of Water Based Systems. All repair work shall be coordinated
and reviewed by a person who is NICET Level Il certified in water based suppression
systems layout or a Registered Fire Protection Engineer.

2.3.6.3

Special Hazard
Systems

Repair work shall be performed by an individual with a NICET Level I certification in
Special Hazards Suppression Systems and who is factory certified by the equipment
manufacturer of the piece of equipment needing repair.

All repair work shall be coordinated and reviewed by a person who is NICET level IV
certified in special hazard systems or a Registered Fire Protection Engineer.
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2.4 References and References and Technical Documents are listed in Attachment J-1502000-02 and J-
Technical 1502000-03.
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Spec Title Performance Objective | Related Information Performance
Item Standard
3 FFP Work The Contractor shall The Contractor shall develop, Installed Fire
maintain, repair, testand | implement, and execute a routine | protection
inspect installed Fire Integrated Maintenance Program, | equipment and
Protection Equipment (IMP) to maintain and systems are in
and systems to ensure its | repair installed Fire protection normal working
fully functional and in equipment and systems listed in condition and
the normal Original the inventory Attachment J- function
Equipment Manufactory | 1502000-04-01 and J-1502000- | properly in
(OEM) working 04-02. accordance with
condition. OEM specified
The Contractor shall provide standards.
Facility Support Contract
(FSC) with a copy of all the
maintenance, repair, and
inspection data and warranty
records and maintain all in a
technical library.
3.1 Routine The Contractor shall The Contractor shall develop and | Routine
Integrated develop and implement submit a routine IMP Per Section | Maintenance is

Maintenance
Program (IMP)

a routine IMP program
that falls 6 months after the
annual inspection (full
assessment with complete
functional testing in
accordance with the UFC)
for installed Fire
Protection Equipment
and systems to ensure
its are safe, fully
functional, and
operational.

This routine IMP shall
be based on all
requirements in the most
current version of UFC
3-601-02 and the OEM
requirements of each
brand named system and
on the inventory located
in Attachment J-
1502000-04.

F based on the inventory in
Attachment J-1502000-04.

The routine IMP shall include the
Contractor’s approach for
integrated maintenance,
including maintenance and
inspection tasks, schedules for
planned work accomplishment,
plan for minimizing occurrence
of repair and downtime, process
for the identification of the need
for repairs, and the process for
scheduling and completing repair
work.

As a part of the routine IMP the
Contractor has full responsibility
for any individual occurrence of
repairs $1,000 per system in
direct material and labor cost for
repairs and or replacement.
Repairs or replacements which
are caused by the improper
action(s) or inactions(s) of the
base personnel, other
Contractors, Acts of God,
Lightning Strikes or vandalism
which could result in incidents
such as a CO2, or any other
special gas dumps or Fire Alarm
System failures will not be the
responsibility of the Contractor

performed in
accordance with
Contractor's IMP
and work
schedule.

When a problem or
a need for repair is
identified, the
Contractor shall
respond within 3-5
calendar days and
complete the repair
within 21 calendar
days.

Systems and
equipment are
maintained and
repaired to sustain a
fully functional and
operable condition
in accordance with
OEM
specifications.

When repair is
complete the facility,
system, or equipment
does not present any
hazard or danger to
personnel.
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Spec Title
Item

Performance Objective

Related Information

Performance
Standard

or be part of the IMP.

The Contractor shall notify the
KO upon identification that the
repair will exceed the limit of
liability listed above. If the
estimated cost of the repair
exceeds FFP Liability Limit, the
Government may order the work
under the IDIQ section of this
contract; however, the
Government will only be liable
for the amount of the cost that
exceed FFP Liability limit.

The Contractor shall perform all
the repairs, whether identified as
part of their routine IMP
accomplishment, QC inspections,
or notification from the
Government that a breakdown or
malfunction has occurred.

If the Government identifies a
problem or a need for a repair,
the Government will contact the
Contractor’s work reception
desk. Service orders will not be
issued for accomplishment of
repairs on systems and
equipment under routine IMP.

The Contractor shall submit a
monthly IMP schedule and IMP
maintenance and repair status
report Per Section F.

3.1.1 Fire Protection
Systems Annual

Inspections

The Contractor shall
within 4 months of award
of the contract

(or as soon as possible
thereafter) complete an
assessment with
complete functional
testing in accordance
with the UFC 3-601-02
of all fire protection
systems,

fire alarm systems and
components covered
under this contract
supplied in Attachment
J-1502000-04-01 and J-

All systems found to meet OEM
standards for operation will
become the responsibility of the
Contractor and shall be
maintained for the duration of
the contract in accordance with
the routine IMP, the routine
IMP repair limit, and the terms
of this contract.

All systems found to be in
operational condition but
needing minor repairs shall be
accepted into the routine IMP by
the Contractor exclusive of those

Contractor provides
inspection and
acceptance report in
a timely manner.
Contractor provides
repair and
modification list
including cost
estimate for each
system that need
repair.
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Performance
Standard

1502000-04-02.

The Contractor shall
accept into the Routine
IMP all systems found to
be operable and that
meet OEM
specifications. The
Contractor shall provide
a complete list of repairs
/ modifications required
before the system can be
accepted into the
Contractor’s routine IMP
program. Each report
shall be complete with
cost estimate for repairs
suggested by the
Contractor. Submit Per
Section F.

minor repairs reported to the
Contracting officer. When the
minor repairs have been
completed they will also be part
of the routine IMP.

Fire protection systems that are
operable but otherwise do not
meet current fire protection
standards (because of change of
building use or because of the
system age) shall be accepted
into the routine IMP. In these
cases the Contractor will bear no
responsibility for up-grade of the
systems, and will only be
required to maintain the

systems in its current

condition of operation as

noted in the inspection report to
the Contracting Officer.

Systems that are non-operable
due to needed repairs /
modifications shall be accepted
into the routine IMP as soon as
repairs / modifications have been
completed.

The Government at its sole
discretion will have the option
to have all repairs /
modification completed through
this contract, through other
government contracts, or
through Government forces. The
Government may also choose to
not have repairs / modifications
completed and to withdraw any
effected system from this
contract.

The Contractor shall place
inspection tags on all systems
identifying when the inspection
was completed and when the
next one is due.
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Spec Title Performance Objective | Related Information Performance
Item Standard
3111 Provide As each system is The inventory shall provide all System inventory is
Complete tested the Contractor available information on each recorded and
Inventory Base | shall record a complete system inspected to include but provided to
Year Only inventory of each system | not be limited to: Building Contracting Officer.
by building and number, System location, Per section F
providing a copy of that | System type, System
information to the manufacturer, number of
Contracting Officer, and | sprinkler heads, number of pull
FSC. stations, number of detectors,
number of alarm bells or type of
notification, chemical used,
cylinder size and number of
cylinders.
3112 Update The Contractor shall The inventory format is to be Inventory is
Inventory maintain a complete approved and/or provided to the maintained
as needed inventory of all Contracting Officer prior to final | current and updated
systems on contract submission. as changes are made.
and update that Per Section F
inventory as individual
units are repaired,
replaced, updated, or
deleted / removed.
Provide to Contracting
Officer as needed.
3.1.2 Fire Protection | Within the IMP the It shall be the Contractors All inspections, tests

Systems Contractor shall be
periodic responsible for:
inspection and Tracking and executing
service all periodic service

tasks as specified in
UFC 3-601-02 up to
required 5-year service
tasks.

Fire Protection Systems
periodic inspection and
service frequency as
specified in UFC 3-601-
02.

If the Contractor
becomes aware that a
long-term inspection or
test is due they shall
inform the Contracting
Officer in a timely
manner so those events
can be ordered and
completed in a timely
manner to maintain
system certification.

responsibility to work with
Government property managers
to help identify when 5-year and
beyond service events are due
to be performed based on field
records, Contractor records, and
equipment age.

When 5 year inspection / service
and beyond is required the
Government will order that work
to be performed under the IDIQ
portion of this contract.

and services are
completed within a
timely manner and
are done in
accordance with the
guiding documents.
The Contracting
Officer is informed
of long-term events
that are due to be
performed.
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Provide a list of required
5-year and beyond,
inspections that need to
be performed Per Section
F.
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Item Standard
4 IDIQ Work IDIQ work may be Refer to IDIQ ELINSs for task

ordered utilizing a Task | listings, descriptions and related

Order in accordance with | requirements. All periods of
the PROCEDURES FOR | performance are measured from

ISSUING ORDERS issue date of order to acceptance
clause in Section G. The | of the work. Performance

order will specify the Standards for IDIQ work will be
exact locations and types | the same as those in Spec Item 3
of work to be where applicable.

accomplished. The
period of performance
will be specified in each
order.
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DEFINITION DESCRIPTION

EQUIPMENT, Encompasses built-in and large substantially affixed equipment/property that

COLLATERAL is normally acquired and installed as part of a facility project.

EQUIPMENT, Encompasses building-type equipment, built-in equipment, and large,

INSTALLED substantially affixed equipment/property, and is normally acquired and installed as
part of a facility project. Installed equipment is normally required to make a facility
useful and operable. Removing such equipment would impair the usefulness, safety,
or environment of the facility or the facility restoration work required after its
removal, is substantial.

EQUIPMENT, Personal property equipment includes all equipment other than collateral

PERSONAL equipment. Such equipment, when acquired and used in a facility or a test apparatus,

PROPERTY can be severed and removed aster erection or installation without substantial loss of

value or damage thereto or to the premises where installed.

FACILITIES LIFE CYCLE

A facilities life cycle is divided into four stages, requirements (planning and
design), acquisition (construction and acceptance), stewardship (operations,
maintenance and repair), and disposal.

FACILITIES
MAINTENANCE
MANAGEMENT

The planning, prioritizing, organizing, controlling, reporting, evaluating, and adjusting
of facilities maintenance operations to support the CNO/NAVFAC facilities policy and
objectives and satisfy customers’ facility needs. Defined by the International Facility
Management Association as “the practice of coordinating the physical workplace with
the people and work of the organization.”

Integrated Maintenance
Program
(IMP)

IMP is a recurring state-of-the-art, reliability-centered inspection, testing,

maintenance and repair program that determines best practices for managing the
functions and consequences of failures of facilities equipment and system components.
IMP encompasses accepted commercial practices, including reactive, preventive,
predictive and proactive maintenance, into one optimal program. The IMP approach
gives the Contractor full responsibility to maintain systems and equipment and perform
repairs whenever necessary to ensure equipment and systems are operational and remain
in a constant state of readiness. Service calls will not be issued for accomplishment of
repairs on systems and equipment maintained under IMP.

LIFE-CYCLE COSTS

A form of economic analysis that considers the total cost of owning,
operating, and maintaining a building or system over its useful life.

REPAIR

Repair is the restoration of facilities or equipment to such a condition that it

may be effectively utilized for its designated purposes by overhaul, reconstruction, or
replacement of constituent parts or materials which have deteriorated by action of the
elements or usage, and which have not been corrected through maintenance. This term
also applies to replacement of the entire unit or system if beyond economical repair.
The intent of repair is to have the equipment at normal working condition.

REPLACEMENT

Replacement, as a distinct work element, is confined to a program of planned
replacement of a facility or its components. It may be further limited to major
components such as air conditioning compressors, furnaces or hot water heaters.
Replacement is performed when the equipment has reached

the end of its useful life; when it no longer can perform due to degradation of its internal
components and repair is no longer cost effective. Included under the replacement
would be the major rebuilding of any component, since rebuilding also restores
performance.

RESTORATION

Restoration of real property to such a condition that it can be used for its

intended purpose. Includes repair or replacement work to restore facilities damaged
by inadequate sustainment, excessive age, natural disaster, fire, accident or other
causes.
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SUSTAINMENT

Maintenance and repair activities necessary to keep a typical inventory of

facilities in “normal working condition”. Sustainment includes regularly scheduled
maintenance as well as cyclical major repairs or replacement of components that
occur periodically over the expected service life of the facilities.

SERVICE ORDER

Any work required to return a facility, system, equipment or component to
normal working condition. Service orders are minor facility problem requests or
requests for facilities-related work that are too small to be planned and
estimated.

WEIGHT HANDLING
EQUIPMENT (WHE)

Weight handling equipment consists of cranes (e.g., portal cranes, jib cranes),

rigging gear (e.g., slings, shackles), and associated equipment (e.g., portable hoists,
dynamometers). For purposes of this technical sub-annex, WHE does not include
mobile or transportable truck, crawler, and railway mounted locomotive cranes covered
in 1700000 BSVE.

ACRONYM TITLE
RPIE Real Property Inventory Equipment
SCADA Supervisory Control and Data Acquisition
SRM Sustainment, Restoration and Modernization

UFC

Unified Facilities Criteria
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FOREWORD

The Unified Facilities Criteria (UFC) system is prescribed by MIL-STD 3007 and provides
planning, design, construction, sustainment, restoration, and modernization criteria, and applies
to the Military Departments, the Defense Agencies, and the DOD Field Activities in accordance
with USD(AT&L)Memorandum dated 29 May 2002. UFC will be used for all DOD projects and
work for other customers where appropriate. All construction outside of the United States is also
governed by Status of Forces Agreements (SOFA), Host Nation Funded Construction
Agreements (HNFA), and in some instances, Bilateral Infrastructure Agreements (BIA.)
Therefore, the acquisition team must ensure compliance with the more stringent of the UFC, the
SOFA, the HNFA, and the BIA, as applicable.

UFC are living documents and will be periodically reviewed, updated, and made available to
users as part of the Services’ responsibility for providing technical criteria for military
construction. Headquarters, U.S. Army Corps of Engineers (HQUSACE), Naval Facilities
Engineering Command (NAVFAC), and Air Force Center for Engineering and the Environment
(AFCEE) are responsible for administration of the UFC system. Defense agencies should
contact the preparing service for document interpretation and improvements. Technical content
of UFC is the responsibility of the cognizant DOD working group. Recommended changes with
supporting rationale should be sent to the respective service proponent office by the following
electronic form: CriteriaChangeRequest(CCR). The form is also accessible from the Internet
site listed below.

UFC are effective upon issuance and are distributed only in electronic media from the following
source:

« Whole Building Design Guide web site http://dod.wbdg.org/.

Hard copies of UFC printed from electronic media should be checked against the current
electronic version prior to use to ensure that they are current.

AUTHORIZED BY:

JAMES C. DALTON, P.E. JOSEPH E. GOTT, P.E.
Chief, Engineering and Construction Chief Engineer
U.S. Army Corps of Engineers

: - Naval Facilities Englnw
lervitiz> W %/”"“”

DENNIS FIRMAN, P.E. MICHAEL McANDREW
Director of the Air Force Center for Engineering Director, Facility Investment and
and the Environment Management
Department of the Air Force Office of the Deputy Under Secretary of Defense

(Installations and Environment)


http://www.wbdg.org/pdfs/ufc_implementation.pdf
http://www.wbdg.org/ccb/browse_cat.php?o=29&amp;c=4
http://dod.wbdg.org/
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UNIFIED FACILITIES CRITERIA (UFC)
REVISION SUMMARY SHEET

Document: UFC 3-601-02, Operation and Maintenance: Inspection, Testing, and Maintenance
of Fire Protection Systems

Superseding: This UFC supersedes UFC 3-600-02, dated January 2001, and all subsequent
changes.

Description of Changes: This update to UFC 3-600-02 clarifies many of the requirements in
the January 2001 version, updates references, and further coordinates the Services'
requirements. This version of the UFC:

Revises the term “waivers” to “exemptions” in accordance with MIL-STD-3007, Standard
Practice for Unified Facilities Criteria and Unified Facilities Guide Specifications.
Updates offices of responsibility.

Provides guidance on employee workplace notification.

Provides guidance on work prioritization.

Provides guidance on false, mistaken, or accidental fire alarm activations.

Provides additional guidance on inspection of Halon systems to reduce accidental
leakage of Halon to the atmosphere.

Incorporates criteria for inspection, testing, and maintenance (ITM) of emergency lighting
systems.

Incorporates criteria for ITM of egress marking systems.

Incorporates criteria for ITM of fire and smoke opening protection devices.

Incorporates criteria for ITM of cross-connection prevention devices.

Adds new warnings and cautions based on post-event investigations and studies.

Reasons for Changes: This UFC was revised:

To reflect organizational changes to the alignment of the responsible offices.

To bring the guidance into compliance with Occupational Safety and Health
Administration (OSHA) requirements for employee workplace notification and to provide
specific direction on how to comply with the general OSHA requirements.

To provide guidance on previously unaddressed fire protection systems and features.
To incorporate lessons learned from post-event investigations and studies.

Impact: This document provides and expands guidance to address field application issues. This
revision:

Reduces maintenance requirements by using performance-based, reliability-centered
maintenance frequencies rather than prescriptive-based frequencies.

Consolidates maintenance frequency requirements from multiple sources into a single
source document while continuing to rely on consensus standards and industry
references for the technical task execution details.

Has no anticipated impacts on maintenance costs.

Will increase the level of urgency assigned to the repair or correction of impaired fire
safety features as required by public law.

Will improve employee awareness of potential safety issues in the work place.
Unifies requirements. All the requirements in this document are unified between the
Services and DOD agencies.
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CHAPTER 1

INTRODUCTION

1-1 BACKGROUND

This Unified Facilities Criteria (UFC) has been developed from an evaluation of
Department of Defense (DOD) facilities, from surveys of maintenance methods, and
from selection of the best practices of the DOD, other government agencies, and the
private sector. This UFC is based on recognized reliability-centered maintenance (RCM)
concepts and reliability-centered risk management. It was prepared using model
building maintenance codes, National Fire Protection Association (NFPA®) National
Fire Codes®, industrial standards, and other recognized standards to the maximum
extent feasible. Personnel safety and continuity of mission were primary considerations.

1-2 PURPOSE AND SCOPE

This UFC provides requirements for inspection, testing, and maintenance (ITM) of
engineered fire protection features in DOD facilities. Do not deviate from these criteria
without prior approval of the component office of responsibility in paragraph 1-7.4.

Do not use this UFC for acceptance or commissioning of fire protection systems.

1-3 APPLICABILITY

1-3.1 The criteria in this UFC apply to DOD facilities located on or outside of DOD
installations, whether acquired by appropriated or non-appropriated funds, or third party
financed and constructed. Facilities include all temporary or permanent structures and
their contents, including waterfront facilities, outside storage, and shore protection for
ships and aircraft, as well as mobile and stationary equipment.

1-3.2 The criteria in this UFC apply to DOD leased and maintained facilities
outside of DOD installations, whether acquired by appropriated or non-appropriated
funds, or third party financed and constructed, when the DOD or a DOD contractor
maintains the facility.

1-3.3 When maintained by the leaser, DOD-leased facilities located outside of
DOD installations, whether acquired by appropriated or non-appropriated funds, or third
party financed and constructed, shall be maintained in accordance with the
requirements of the local (off-installation) authority having jurisdiction (AHJ) or in the
absence of such requirements, this UFC.

1-3.4 Government owned, contractor operated facilities (GOCO) shall follow these
criteria unless alternative ITM requirements and frequencies are specifically included in
the contract documents.
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1-4 AUTHORITY

1-4.1 This UFC implements these public laws, which are available at
http://www.gpoaccess.gov/uscode/:

« Title 10 United States Code (USC) Section 1794, Military Child Care

» Title 15 United States Code (USC) Section 2227, Fire Safety Systems in
Federally Assisted Buildings (Fire Administration Authorization Act)

« Title 15 United States Code (USC) Section 272, Utilization of Consensus
Technical Standards by Federal Agencies

« Title 29 United States Code (USC) Section 1910, Subpart L, Fire Protection

« Title 29 United States Code (USC) Section 1960, Basic Program Elements
for Federal Employee Occupational Safety and Health Programs and
Related Matters

1-4.2 15 USC 8§ 272 identifies the necessary consensus technical standards
required to implement policy objectives and activities within the area of fire protection
engineering for the DOD. Compliance with criteria issued in accordance with this UFC
does not constitute an exception to the public laws. Fire protection criteria must conform
to the requirements of this UFC and the NFPA National Fire Codes, except as modified
by this UFC and specifically referenced by this UFC. Additional criteria include portions
of the Factory Mutual (FM) Global Property Loss Prevention Data Sheets (FM Global
Data Sheets), as specifically referenced by this UFC.

1-5 REFERENCES
Appendix A contains a list of references used in this UFC.

1-6 OBJECTIVE
ITM tasks in this UFC represent the minimum required to achieve a 99 percent overall
system reliability in response to an actual fire event.

1-7 CRITERIA
Use the task frequencies in this UFC in lieu of the frequencies in the National Fire
Codes except as indicated in paragraph 1-7.1.

1-7.1 Systems and Applications Not Covered

When a specific system or application is not addressed by this UFC, follow national
building codes, recognized industry standards, and standard engineering practices. In
the absence of such technical information, contact the DOD component AHJ (paragraph
1-7.4). Fire department operations, staffing, and equipment are not addressed in this
UFC.
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1-7.2 Conflicts

If a conflict exists between this UFC and any other DOD document, referenced code,
standard, or publication, this UFC takes precedence. Individual DOD components
(paragraph 1-7.4) may issue technical guidance, which takes precedence.

1-7.3 Exemptions

Criteria exemptions may be approved by the AHJ where an alternative ITM action
providing equivalent fire protection and life safety exists and is also approved. Requests
must include justification, hazard analysis, cost comparison, criteria applied, and other
pertinent data. Lack of funds or cost savings do not justify an exemption. Exemptions
may be granted only for specific requests and will not extend to cases with similar
circumstances.

1-7.4 Authority Having Jurisdiction (AHJ)
For this UFC, the AHJ is the component office of responsibility:

e U.S. Army: Headquarters U.S. Army Corps of Engineers
(HQ USACE/CECW-CE)

< U.S. Navy: Naval Facilities Engineering Command, Headquarters Chief
Engineer Organization (NAVFACENGCOM HQ-CHE)

« U.S. Marine Corps: HQMC Code LFF-1

« U.S. Air Force: Headquarters Air Force Civil Engineer Support Agency
Operations and Programs Support Division (HQ AFCESA/CEQ)

- Defense Logistics Agency (DLA) Chief, Security Operations (DES-SO)

< National Geospatial-Intelligence Agency, Installation Operations Office
(NGA/SIO)

< National Reconnaissance Office (NRO), Management Services and
Operations/Environmental Safety Office (MS&O/ESO)

- Washington Headquarters Service (WHS), Office of the Pentagon Fire
Marshal (OPFM)

« All other DOD components: Director, Installations Requirements and
Management, Office of the Deputy Under Secretary of Defense
(Installations) via the DOD Fire Protection Engineering Working Group
(FPEWG)

Note: The FPEWG is comprised of the AHJ from each Service or agency. Each
member of the FPEWG is a fire protection engineer (GS-804, Fire Protection Engineer,
individual qualification standard).
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1-8 PERSONNEL QUALIFICATIONS

1-8.1 ITM Tasks
ITM tasks shall be performed by craftspersons trained or qualified in the maintenance
and repair of the specific fire protection system or subsystem.

1-8.1.1 “Trained or qualified” personnel shall perform ITM and repair tasks only on
the systems for which these personnel have been specifically qualified. Trained or
gualified personnel may supervise other less qualified personnel in the execution of the
tasks covered in this UFC. At no time shall apprentice-level craftspersons be allowed to
execute the ITM tasks in this UFC without a qualified supervisor on site. Trained or
gualified personnel shall perform ITM and repair tasks only within the scope of their
specific qualification. Generally accepted qualifications include:

1-8.1.1.1 Craftspersons completing the Fire Suppression Systems Maintenance
course (J3AZR3E451 01FA ,https://webm.sheppard.af.mil/sirs/default.ntml ) at the
Technical Training Center, Sheppard Air Force Base, Texas. The 82 Training Wing,
782 Training Group, 366 Training Squadron provides engineer craftsman skills training
for all DOD branches and has both Army and Navy detachments assigned to the
squadron (366trs.cc@sheppard.af.mil).

1-8.1.1.2  Craftspersons completing the Fire Alarm Systems Maintenance course
(JBAZR3EO051 012, https://webm.sheppard.af.mil/sirs/default.ntml). The Fire Alarm
Systems Maintenance course is no longer offered as part of the advanced training
program (last offered October 04).

1-8.1.1.3 Craftspersons with other recognized journeyman or craftsman-level
gualifications for fire protection systems, such as National Institute for Certification in
Engineering Technologies (NICET) (Level lll certification in Fire Alarm Systems, Inspection
and Testing of Water-Based Systems, or Special Hazard Suppression Systems), or
formalized labor organization-based journeyman training, or similar programs.

1-8.1.1.4 Craftspersons holding a valid, current qualification or license from any state
(or local jurisdiction if delegated authority by the state). Local jurisdictions and other
organizations may require varying levels of continuing education to maintain recognized
journeyman or craftsman-level qualifications.

1-8.1.2 Installation or base operating support (BOS) contractor personnel must
meet the state (in which the installation is located) (or local, if delegated authority by the
state) qualification and licensing requirements. Where some form of licensing,
certification, or approval is required, it shall be current in accordance with the state or
local requirements, as applicable. All ITM and repair tasks will be accomplished under
the supervision of a licensed craftsperson.
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1-8.1.3 Other contractors performing ITM and repair tasks must meet the state (in
which the installation is located, or local, if delegated authority by the state) qualification
and licensing requirements. Where some form of licensing, certification, or approval is
required, it shall be current in accordance with the state or local requirements, as
applicable. The contractor must have at least one licensed supervisory employee
present on the installation when contractor personnel are executing ITM and repair
tasks.

1-8.1.4 General or equipment-specific qualification/endorsement provided by an
equipment manufacturer for the manufacturer’s equipment.

1-8.1.5 Overseas locations should contact their command fire protection
engineering office for guidance on local qualification requirements.

1-8.2 Other Inspections

This UFC also lists inspection tasks that should be performed during other regularly
scheduled facility inspections or evaluations. Fire prevention personnel, safety
personnel, maintenance craftspersons, or other individuals could perform these
inspection tasks.

1-9 RECORDS

Each installation will maintain a permanent record of completed ITM tasks in
accordance with each agency's program for reoccurring facility maintenance record
keeping. Records may be hard copy or electronic. Where no agency-wide programs
exist, records must be developed locally. Records will be maintained for every facility
and will include, as a minimum, each ITM task, date scheduled, date completed, and
craftsperson completing the task.

1-10 SYSTEM IMPAIRMENT OR OUT-OF-SERVICE WARNING

Building occupants, users, and the public shall be notified whenever any of the systems
specified in Chapter 2 are either out of service or impaired to a degree that presents an
increased risk to any occupants (Occupational Safety and Health Administration [OSHA]
general industry standards contained in Title 29, Code of Federal Regulations [CFR],
Parts 1960.26(c)(3) and 1910.160(b)(2)). The sign shown in Figure 1-1 shall be posted
by the facility owner, manager, or custodian at all principal public and employee
entrances to the building. The sign shall be 7 inches high by 10 inches wide in an
American National Standards Institute (ANSI) 2535.2-2007 compliant format using
safety orange background color, black type and graphic, and Arial font

(ANSI Z535.1-2006). Signs complying with this format may be ordered from many
commercial safety sign manufacturers on a wide variety of materials. Computer
software is commercially available to print this and other safety signs on color printers.

1-11 REPAIR OR CORRECTION OF IMPAIRMENTS TO SYSTEM OR
FEATURE PERFORMANCE

1-11.1 Impairments affecting the performance of installed fire protection features
shall be corrected immediately when identified using the highest priority in the
appropriate work identification and management system These processes meet the
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OSHA general industry standards requirements for repair or correction of impairments
(29 CFR Part 1910.160(b)(2) and 160(b)(6)).

In addition, 10 USC § 1794 requires that deficiencies within military child
care activities that are not corrected within 90 days must have an approved waiver from
the Service Secretary, without which the activity shall be closed. Waivers must be
approved prior to the conclusion of the 90-day period to prevent closure of the activity.

1-11.2 The maintenance activity must notify the local fire authority and the facility
or area user when impairments cannot be corrected immediately when identified. The
maintenance activity must also advise the facility or area user of the need to post the
signs specified in paragraph 1-10. The fire authority shall advise and consult with the
facility or area user to determine the immediate measures that must be taken to ensure
personnel safety and mission continuity.

1-11.3 When the impairment will exist for more than 72 hours, the local
maintenance activity, the local fire authority, the local safety authority, and the facility or
area user shall jointly develop written compensatory measures to ensure personnel
safety and, to the maximum degree possible, mission continuity. Normally the facility
user is the lead to coordinate the compensatory measures package. The jointly
developed package must also identify the remaining mission risk exposure. In the
absence of compensatory measures, the facility shall be evacuated or operations
stopped. Implementation of compensatory measures shall not reduce the priority of the
correction of the impairment.

The need for mitigating measures is typically determined on a case-by-case
basis. This considers the building, occupancy type, nature and duration of impairment,
building occupancy level during the impairment period, active work being conducted on
the fire protection features during the impairment, condition of other fire protection
systems and features (e.g., sprinklers, structural compartmentation), and hazards and
assets at risk.

Appropriate mitigating measures could range from simple occupant
notification to increased fire safety checks or inspections by user or installation fire and
safety personnel to full-time fire watch; i.e., measures could range from minor
operational changes to completely ceasing operations. Determining factors vary from
testing-related impairments and maintenance activities during normal business through
extensive impairments to high-value, high-hazard situations.

1-11.3.1  The maintenance activity must inform installation and operational
commanders of new impairments not corrected within 72 hours, of the jointly developed
compensatory measures being recommended, and of the remaining mission risk
exposure.

1-11.3.2 Commanders may require evacuation of the workplace until impairments
are corrected (OSHA general industry standard: 29 CFR Part 1910 Subpart L App A).
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1-11.3.3 Commanders may also limit operations and have an emergency action plan
that specifies evacuation actions (OSHA general industry standard: 29 CFR Part 1910
Subpart L App A).

1-11.3.4  Afire watch is a dedicated function: the individual(s) assigned fire watch
responsibilities as mitigating or compensatory measures would not be expected to have
other duties beyond fire safety, occupational safety, or security. Normally, dedicated fire
safety, occupational safety, or security personnel may be assigned to conduct mitigating
or compensatory fire watch activities as part of their normal functions.

1-12 SYSTEM IMPAIRMENTS AND REPAIRS AND CORRECTIONS
REPORTING

The maintenance activity must regularly inform installation and operational
commanders, not less than twice a year, of the system impairments, compensatory
measures in place, projected correction completions, and corrections completed since
the last report.
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Figure 1-1. System Out-of-Service or Impaired Sign

THE FIRE AND LIFE SAFETY SYSTEMS IN
THIS BUILDING ARE OUT OF SERVICE

BE ALERT TO THE PRESENCE OF FIRE
OR SMOKE CONDITIONS AND EXIT
THE BUILDING IMMEDIATELY

REPAIRS ARE SCHEDULED TO BE COMPLETED BY
FOR ADDITIONAL INFORMATION CALL
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CHAPTER 2

FACILITY SYSTEMS

2-1 RCM METHODOLOGY

The objective of ITM for fixed fire protection systems is to assure that the systems will
function on demand. RCM analysis identifies any defects responsible for system
malfunction and how they can be detected and corrected before a fire. A byproduct of
RCM analysis is a list of ITM tasks and how often they must be accomplished
(frequencies) to achieve a desired reliability (0.99 for this UFC; see paragraph 1-6). The
methodology used to develop the ITM tasks in this UFC is summarized in AFCESA/CES
Technical Report 01-10, “Risk Based Reliability Centered Maintenance of DOD Fire
Protection Systems.” The model used in the report assumed a system demand of one
event in fifty (1/50) years and a task effectiveness (ITM done right) of 99 percent. This
RCM analysis emphasized task effectiveness (“Is it the right thing to do and is it done
right?”) and timeliness (“Is it done before a demand?”). The resulting list of tasks and
frequencies, therefore, considered frequency and probabilities of demands and failures.

2-1.1 Features Requiring Maintenance

All fire protection features installed in DOD facilities must be maintained in accordance
with this UFC. Features that have been disabled in place pending removal are not
considered installed.

2-1.2 Unrequired Features

A critical component of any reliability-centered maintenance program is ensuring that
the components being maintained are required to be present. Fire protection features
not specifically required by UFC 3-600-01 shall be removed to minimize the
maintenance workload burden. Unrequired features can be abandoned in place pending
final removal if all public interface devices are removed.

2-2 ITM TASK DESCRIPTIONS AND FREQUENCIES

Note: Military family housing (MFH) systems are addressed in Chapter 3.

2-2.1 Task Descriptions

The ITM tasks in tables 2-1 through 2-26 and 3-1 and 3-2 were selected to ensure that
the fire protection system would function on demand. Technical tasks must be
performed according to the manufacturer’s instructions.

2-2.1.1 Supervised Components

Supervision of components increases the likelihood that conditions or faults will be
detected without an inspection activity. In these cases, the ITM task is to respond to the
alarm and to test the supervisor device (e.g., valve tamper switch) periodically.
Accordingly, the tables reflect the improved fault or condition detection by specifying
less frequent inspections. Different frequencies are recommended for monitored and for
unmonitored fire alarm control equipment. A monitored system is a system that
transmits trouble alarms to a supervisory station.

9
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2-2.1.2 Event-Driven Tests

Some tests should be event driven. For example, a main drain test is intended to verify
the open condition of a control valve to a sprinkler or water spray system, and needs to
be done only when the control valve has been operated for maintenance or testing.

2-2.1.3 Excluded National Fire Code Tasks

Some tasks recommended in the National Fire Codes are not included in these
frequency tables. The detailed analysis documented in AFCESA/CES Technical Report
01-10 excluded tasks that did not contribute to the overall system operational reliability
and did not need to be performed. These deleted tasks do not improve the operability of
the systems because: (1) the faults they detect are not significant; (2) the faults are
detected by other tasks or means; or (3) the faults will be self-evident (“fix it when it
breaks”) and do no significantly impair the system. The deleted tasks are not required to
be accomplished and shall not be included in reoccurring maintenance programs.

2-2.1.4 Non-ITM Activities

Inspection activities listed at the end of each ITM table are not part of the ITM program
but are part of building overall inspection and are listed for information only. They were
not included in the model used to develop the 99 percent reliability requirements;
however, they should be incorporated into each DOD component activity's fire
prevention, safety, facility condition, and related inspection or evaluation program.

2-2.1.5 Medical Facilities

For medical facilities that require Joint Commission on the Accreditation of Healthcare
Organizations (JCAHO) accreditation, follow the tasks frequencies indicated in the
related NFPA codes and standards.

2-2.1.6 Fire Extinguishers
Fire extinguisher and fire extinguisher cabinet maintenance are not addressed in this UFC.

2-2.2 Fire Detection and Alarm Systems

The type and frequency of ITM tasks for fire detection and alarm systems depend on
whether the system is monitored or not. Guidance on the tasks in Table 2-1 is contained
in the “Inspection, Testing, and Maintenance” section of NFPA Standard 72 (NFPA 72).
Residential smoke detectors are addressed in Chapter 3 of this UFC.

WARNING

Fire alarm systems with more than two abnormal conditions (trouble conditions)
are outside their minimum tested or listed operating parameters and may not
meet their performance requirement for receipt or transmission of subsequent
alarm or additional trouble conditions.

WARNING

Any fire alarm system with more than three unexplained activations (fire
indication conditions) in a 6-month period is experiencing a system instability
that should be evaluated by a technician or engineer, and appropriate corrective
measures should be implemented immediately.

10
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CAUTION

Alarm systems in a TROUBLE condition should be able to transmit an ALARM condition
while in trouble; however, because this is not considered to be a normal or acceptable
alarm system status, immediate maintenance action is indicated.

NOTE

Any fire alarm system with more than three explained activations (fire indications)
resulting from non-fire events being mistaken for actual fires should be evaluated by a
technician or engineer to determine if corrective actions are necessary.

Table 2-1. Fire Detection and Alarm System ITM Tasks

Frequency Component Tasks
Monthly | 1. Control Panels and 1. Inspect panel condition
Annunciator Equipment (connections, fuses, light-emitting
(unmonitored only) diodes [LED]).
Annual | 1. Control Panel and 1. Test to verify proper receipt of
Annunciator Equipment alarm, supervisory, and trouble
(monitored) signals (inputs) and operation of

notification appliances and
auxiliary functions (outputs).

2. Verify that all lamps and LEDs
are illuminated.

3. Load test backup batteries (when

provided).
2. Initiating Devices: 1. Verify station is accessible
a. Manual Fire Alarm (visual).
Stations
b. Radiant Energy 1. Test to verify alarm initiation and
Detectors (Optical receipt.
Detectors) 2. Verify no facility change that
affects performance.
c. Gas Detectors 1. Test to verify alarm initiation and
receipt.

2. Verify no facility change that
affects performance.

3. Notification Appliances | 1. Test to verify operability.
and Voice
Communication
(telephone, speakers,
horns, and strobe lights)

4. Digital Alarm 1. Test to verify operability.
Transmitters and

Receivers
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Table 2-1. Fire Detection and Alarm System ITM Tasks (Continued)

Frequency Component Tasks

2 Years | 1. Initiating Devices:

a. Manual Fire Alarm 1. Operate to verify alarm receipt.
Stations

b. Heat Detectors 1. Test with a heat source to verify
(restorable) alarm initiating and receipt.
(Remove devices 2. Venfy no faC|I|ty Change that
not required by affects performance.

UFC 3-600-01.)

c. Smoke Detectors 1. Test with manufacturer-approved
(single-station smoke simulant to verify smoke
detectors, system entry and alarm initiation and

’ : receipt.

detectors, and air . .

N 2. Verify no facility change that
sampling detgctors) affects performance.
(Remove devices
not required by
UFC 3-600-01 or
other directives.)

d. Supervisory Devices | 1. Test to verify initiation and receipt
(low air pressure, of supervisory alarm.
temperature, water
level)

5 Years | 1. Smoke Detectors 1. Test detector sensitivity to ensure
(Remove devices that the detector has remained
not required by within its listed and marked
UFC 3-600-01.) sensitivity range (or 4 percent

obscuration light gray smoke, if
not marked).
As Part of | Entire System 1. Visually check:
Building a. Detectors unblocked and
Inspection uncovered.

b. Panels secured and indicator
lamps functional.

c. Notification appliances in
place.

d. Manual stations in place and
unobstructed.

Exercise evacuation notification

appliances for audibility, clarity,

and visibility.
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2-2.3 Wet Pipe Automatic Sprinkler Systems
Technical guidance on the tasks in Table 2-2 is contained in NFPA 25. Residential
sprinklers are addressed in Chapter 3.

CAUTION

Main drain static or residual test pressures that vary more than 10 percent from the
previous test readings or the original acceptance readings require immediate evaluation
to determine the cause.

WARNING

Main drain static or residual test pressures that vary more than 20 percent from
the previous test readings or the original acceptance readings indicate an
emergency situation. Immediate distribution system flow testing (paragraph
2-2.11) is indicated. Immediately conduct main drain tests on all adjacent
sprinkler systems to determine the extent to which the sprinkler systems are
compromised.

Table 2-2. Wet Pipe Sprinkler Systems ITM Tasks

Frequency Component Tasks

Monthly 1. Control Valves (without | 1. Verify valve position.
seal, lock, or electric
supervision)

Annual 1. Control Valves (sealed, | 1. Verify valve position.
locked, or electrically
supervised)
2. Waterflow Alarm 1. Operate to verify initiation and
Devices receipt of alarm.

2. Verify alarm test valve alignment
and tamper switch (if sealed or
electrically supervised).

3. Alarm Valve and Trim 1. Visually check the exterior of
valves, gauges, trim alignment.

2. Verify valve pressure and
legibility of the hydraulic
nameplate.

4. Main Drain 1. Conduct a main drain test to
verify supply (valve position).

2. Document static and residual
pressure readings on a 3- by
5-inch (3x5) tag and secure it to
the system pressure gauge.

3. Compare results with results
from previous main drain tests
and original acceptance test.

4. Verify that the results are within
acceptable limits or identify
corrective measures.

13



UFC 3-601-02
8 September 2010

Table 2-2. Wet Pipe Sprinkler Systems ITM Tasks (Continued)

Frequency Component Tasks
Annual 5. Fire Department 1. Verify accessibility and condition.
(Continued) Connection 2. If caps are removed or missing,
check for obstructions.
2 Years 1. Control Valves 1. Operate valve through entire
travel to verify function.
2. Lubricate valves and stems to
ensure operability.
5 Years 1. Alarm Valve 1. Clean and inspect internally to
verify condition.
2. Anti-freeze Loops 1. Confirm correct solution mixture.
10 Years | 1. Gauges 1. Recalibrate or replace gauges.
20 Years | 1. Fast Response 1. Test sample sprinklers to verify
Sprinklers and Extra response characteristics.
High Temperature
Sprinklers
50 Years | 1. Standard Sprinklers 1. Replace or test a sample of
sprinklers to verify response
characteristics.
Following | 1. Main Drain (following 1. Conduct main drain test to verify
System maintenance or repair supply (valve position).
Modification action requiring the
or Repair water supply to be shut
off)
As Part of | Entire System Visually check:
Building 1. Pipe hangers.
Inspection 2. Sprinklers for obstruction.
3. Piping for leaks.
4. Riser condition.
2-2.4 Dry Pipe Automatic Sprinkler Systems

Technical guidance for these tasks is contained in NFPA 25.
CAUTION

Main drain static or residual test pressures that vary more than 10 percent from the
previous test readings or the original acceptance readings require immediate evaluation
to determine the cause.

14



UFC 3-601-02
8 September 2010

WARNING

Main drain static or residual test pressures that vary more than 20 percent from the
previous test readings or the original acceptance readings indicate an emergency
situation. Immediate distribution system flow testing (paragraph 2-2.11) is
indicated. Immediately conduct main drain tests on all adjacent sprinkler systems
to determine the extent to which the sprinkler systems are compromised.

Table 2-3. Dry Pipe Automatic Sprinkler Systems ITM Tasks

Frequency Component Tasks

Monthly | 1. Control Valves (without 1. Verify valve position.
seal, lock, or electric
supervision)

Annual 1. Control Valves (sealed, 1. Verify valve position.
locked, or electrically
supervised)

2. Waterflow Alarm Devices | 1. Operate to verify initiation and
receipt of alarm.

2. Verify alarm test valve alignment
and tamper switch (if sealed or
electrically supervised).

3. Dry Pipe Alarm Valve and | 1. Visually inspect the exterior of
Trim valves, gauges, trim alignment.

2. Verify valve pressure and legibility
of the hydraulic nameplate.

4. Main Drain 1. Conduct main drain test to verify
supply (valve position).

2. Document static and residual
pressure readings on a 3x5 tag
and secure it to the system
pressure gauge.

3. Compare results with results from
previous main drain tests and
original acceptance test.

4. Verify that the results are within
acceptable limits or identify
corrective measures.

5. Fire Department 1. Verify accessibility and condition.
Connection 2. If caps are removed or missing,
check for obstructions.
6. Dry Pipe Alarm Valve 1. Verify operability at the beginning
Enclosure Heating of the heating season (annually
for constant cold areas).
7. Low Temperature Alarm 1. Verify initiation and receipt of

alarm at the beginning of the
heating season.

15



UFC 3-601-02
8 September 2010

Table 2-3. Dry Pipe Automatic Sprinkler Systems ITM Tasks (Continued)
Frequency Component Tasks
Annual 8. Low Point Drains 1. Drain all low points to remove
(Continued) condensation prior to the cold
season.
2 Years 1. Control Valves 1. Operate valve through entire
travel to verify function.
2. Lubricate valve stem.
2. Dry Pipe Alarm Valves 1. Trip valve to verify operability.
2. Inspect internal condition before
resetting, and clean valve seat.
3. Check priming water level (before
and after trip test).
3. Quick-Opening Devices 1. Test to verify operability.
4. Low Air Pressure Alarm 1. Test to verify initiation and receipt
of supervisory alarm.
5. Automatic Air Pressure 1. Inspect to verify proper operation.
Maintenance Devices
5 Years 1. Strainers 1. Inspect internally and clean to
verify condition.
10 Years | 1. Gauges 1. Recalibrate or replace gauges.
20 Years | 1. Fast Response Sprinklers | 1. Test sample sprinklers to verify
and Extra High response characteristics.
Temperature Sprinklers
50 Years | 1. Standard Sprinkler 1. Replace or test a sample of
sprinklers to verify response
characteristics.
Following | 1. Main Drain (following 1. Conduct main drain test to verify
System maintenance or repair supply (valve position).
Modification action requiring the water | 2. Document static and residual
or Repair supply to be shut off) pressure readings on a 3x5 tag
and secure it to the system
pressure gauge.
As Part of | Entire System Visually check:
Building Pipe hangers.
Inspection

SARE A

Heads for obstruction.
Piping for leaks.

Riser condition.
Sprinkler spares.
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2-2.5 Deluge Sprinkler Systems
Detection devices for actuation are addressed in paragraph 2-2.2. Technical guidance
on the tasks is contained in NFPA 25 and NFPA 15.

CAUTION

Main drain static or residual test pressures that vary more than 10 percent from the
previous test readings or the original acceptance readings require immediate evaluation
to determine the cause.

WARNING

Main drain static or residual test pressures that vary more than 20 percent from
the previous test readings or the original acceptance readings indicate an
emergency  situation. Immediate  distribution system flow  testing
(paragraph 2-2.11) is indicated. Immediately conduct main drain tests on all
adjacent sprinkler systems to determine the extent to which the sprinkler
systems are compromised.

Table 2-4. Deluge Sprinkler Systems ITM Tasks

Frequency Component Tasks

Monthly | 1. Control Valves (without 1. Verify valve position.
seal, lock, or electric
supervision)

Annual 1. Control Valves (sealed, 1. Verify valve position.
locked, or electrically
supervised)
2. Waterflow Alarm Devices | 1. Operate to verify initiation and
receipt of alarm.

2. Verify alarm test valve alignment
and tamper switch (if sealed or
electrically supervised).

3. Deluge Alarm Valve and | 1. Inspect the exterior of valves,
Trim gauges, trim alignment.

2. Verify valve pressure and
legibility of the hydraulic
nameplate.

4. Main Drain 1. Conduct a main drain test to
verify supply (valve position).

2. Document static and residual
pressure readings on a 3x5 tag
and secure it to the system
pressure gauge.

3. Compare results with results
from previous main drain tests
and original acceptance test.

4. Verify that the results are within
acceptable limits or identify
corrective measures.
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Table 2-4. Deluge Sprinkler Systems ITM Tasks (Continued)

Frequency Component Tasks
Annual 5. Fire Department 1. Verify accessibility and condition.
(Continued) Connection 2. If caps are removed or missing,
check for obstructions.
6. Valve and Riser Heated | 1. Verify operability at the beginning
Enclosure (if provided) of the heating season.

7. Low Temperature Alarm | 1. Verify initiation and receipt of alarm
at the beginning of the heating
season.

2 Years 1. Control Valves 1. Operate valve through entire
travel to verify function.
2. Lubricate valve stem.

2. Deluge Valve 1. Trip to verify operability.

2. Verify that manual actuators are
operable.

3. Inspect the internal condition and
clean valve seat before resetting.

3. Low Point Drains 1. Drain all low points after deluge valve
test and before cold weather.

5 Years 1. Strainers 1. Inspect internally and clean to
verify condition.
10 Years | 1. Gauges 1. Recalibrate or replace.

2. Deluge Valve 1. Conduct full flow test.

Following | 1. Main Drain (following 1. Conduct main drain test to verify

System maintenance or repair supply (valve position).

Modification action requiring the 2. Document static and residual

or Repair water supply to be shut pressure readings on a 3x5 tag

off) and secure it to the system
pressure gauge.

As Part of | Entire System 1. Visually check:

Building a. Pipe hangers.

Inspection b. Sprinklers for obstruction.

c. Piping for leaks.

d. Riser condition.

e. Sprinkler spares.

Ensure:

a. Detectors unblocked/uncovered.

b. Panels secured and indicator
lamps functional.

c. Notification appliances in place.

d. Manual stations in place and
unobstructed.
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2-2.6 Pre-Action Automatic Sprinkler Systems
Detection devices for actuation are addressed in paragraph 2-2.2. Technical guidance
on the tasks is contained in NFPA 25.

CAUTION

Main drain static or residual test pressures that vary more than 10 percent from the

previous test readings or the original acceptance readings require immediate evaluation
to determine the cause.

WARNING

Main drain static or residual test pressures that vary more than 20 percent from
the previous test readings or the original acceptance readings indicate an
emergency  situation. Immediate  distribution system flow  testing
(paragraph 2-2.11) is indicated. Immediately conduct main drain tests on all
adjacent sprinkler systems to determine the extent to which the sprinkler
systems are compromised.

Table 2-5. Pre-Action Automatic Sprinkler Systems ITM Tasks

Frequency Component Tasks

Monthly | 1. Control Valves (without
seal, lock, or electric
supervision)

Annual 1. Control Valves (sealed, 1. Verify valve position.
locked, or electrically
supervised)

2. Waterflow Alarm Devices | 1. Operate to verify initiation and
receipt of alarm.

2. Verify alarm test valve alignment
and tamper switch (if sealed or
electrically supervised).

3. Pre-Action Valve and 1. Inspect the exterior of valves,
Trim gauges, trim alignment.

2. Verify valve pressure and legibility
of the hydraulic nameplate.

4. Main Drain 1. Conduct a main drain test to
verify supply (valve position).

2. Document static and residual
pressure readings on a 3x5 tag
and secure it to the system
pressure gauge.

3. Compare results with results
from previous main drain tests
and original acceptance test.

4. Verify that the results are within
acceptable limits or identify
corrective measures.

H

. Verify valve position.
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Table 2-5. Pre-Action Automatic Sprinkler Systems ITM Tasks (Continued)

Frequency Component Tasks
Annual 5. Fire Department . Verify accessibility and
(Continued) Connection condition.

. If caps are removed or missing,
check for obstructions.

. Valve and Riser Heated . Verify operability at beginning of

Enclosure (if provided) heating season.

. Low Temperature Alarm . Verify initiation and receipt of
alarm at the beginning of the
heating season.

2 Years . Control Valves . Operate valve through entire
travel to verify function.
2. Lubricate valve stem.

. Pre-Action Valve 1. Trip to verify proper operation.

. Verify manual actuators (if
provided).

. Inspect internal condition and
clean valve seat before
resetting.

. Low Point Drains . Drain all low points after pre-
action valve trip test and before
cold weather (if unheated area).

. Air Supply (if present) . Test the automatic air pressure
maintenance device.

2. Test the low air supply alarm.
5 Years . Strainers . Clean and inspect the interior to
verify condition.
10 Years . Gauges . Recalibrate or replace gauges.
20 Years . Fast-Response . Test a sample of sprinklers to
Sprinklers and Extra verify response characteristics.
High Temperature
Sprinklers
50 Years . Closed-Head Sprinklers . Replace or test sample

closed-head sprinklers to verify
response characteristics.
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Table 2-5. Pre-Action Automatic Sprinkler Systems ITM Tasks (Continued)

Frequency Component Tasks
Following | 1. Main Drain (following 1. Conduct main drain test to verify
System maintenance or repair supply (valve position).
Modification action requiring the 2. Document static and residual
or Repair water supply to be shut pressure readings on a 3x5 tag
off) and secure it to the system
pressure gauge.
As Part of | Entire System 1. Visually check:
Building a. Pipe hangers.
Inspection b. Sprinklers for obstruction.

c. Piping for leaks.

d. Riser condition.

e. Sprinkler spares.
2. Ensure:

a. Manual stations in place and
unobstructed.

b. Detectors unblocked/uncovered.

c. Panels seCL_Jred and indicator
lamps functional.

d. Notification appliances in place.

2-2.7 Water Spray Systems
Detection devices for actuation are addressed in paragraph 2-2.2. Technical guidance
on these tasks is contained in NFPA 25.

CAUTION

Main drain static or residual test pressures that vary more than 10 percent from the
previous test readings or the original acceptance readings require immediate evaluation
to determine the cause.

WARNING

Main drain static or residual test pressures that vary more than 20 percent from the
previous test readings or the original acceptance readings indicate an emergency
situation. Immediate distribution system flow testing (paragraph 2-2.11) is
indicated. Immediately conduct main drain tests on all adjacent sprinkler systems
to determine the extent to which the sprinkler systems are compromised.
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Table 2-6. Water Spray Systems ITM Tasks

Frequency Component Tasks
Monthly . Control Valves (without 1. Verify valve position.
seal, lock, or electric
supervision)
Annual . Control Valves (sealed, 1. Verify valve position.
locked, or electrically
supervised)

. Waterflow Alarm Devices | 1. Operate to verify initiation and
receipt of alarm.

2. Verify alarm test valve alignment
and tamper switch (if sealed or
electrically supervised).

. Pre-Action Valve and 1. Inspect the exterior of valves,

Trim gauges, trim alignment.

2. Verify valve pressure and legibility
of the hydraulic nameplate.

. Main Drain 1. Conduct a main drain test to
verify supply (valve position).

2. Document static and residual
pressure readings on a 3x5 tag
and secure it to the system
pressure gauge.

3. Compare results with results from
previous main drain tests and
original acceptance test.

4. Verify that the results are within
acceptable limits or identify
corrective measures.

. Fire Department 1. Verify accessibility and condition.

Connection 2. If caps are removed or missing,
check for obstructions.

. Valve and Riser 1. Verify operability at the beginning

Enclosure Heater of the heating season.

. Low Temperature Alarm | 1. Verify initiation and receipt of
alarm at the beginning of the
heating season.

2 Years . Control Valves 1. Operate valve through entire

travel to verify function.

. Lubricate valve stem.

. Water Spray Valve

w N FIN

. Trip to verify operability.
. Verify manual actuators (if

provided).

. Verify spray pattern. (If experience

shows nozzles are not moved, this
can be extended to 10 years or
after modifications.)

. Inspect interior of valve and clean

valve seat before resetting.
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Table 2-6. Water Spray Systems ITM Tasks (Continued)

Frequency Component Tasks
2 Years 3. Low Point Drains 1. Drain all low points after pre-
(Continued) action valve trip test and before
cold weather.
5 Years 1. Strainers 1. Clean and inspect interior to
verify condition.
10 Years | 1. Gauges 1. Recalibrate or replace.
20 Years | 1. Fast-Response Sprinklers | 1. Test sample heads to verify
and Extra High response characteristics.
Temperature Sprinklers
50 Years | 1. Standard Sprinklers 1. Replace or test a sample of

sprinklers to verify response
characteristics.

Following | 1. Main Drain (following 1. Conduct main drain test to verify

System maintenance or repair supply (valve position).
Modification action requiring the 2. Document static and residual

or Repair water supply to be shut pressure readings on a 3x5 tag

off) and secure it to the system
pressure gauge.
As Part of | Entire System 1. Visually check:
Building

Inspection a. Pipe hangers.
b. Sprinklers for obstruction.

c. Piping for leaks.

d. Riser condition.

e. Sprinkler spares.

Ensure:

a

. Manual stations in place and
unobstructed.
b. Detectors
unblocked/uncovered.
c. Panels secured and indicator
lamps functional.

d. Notification appliances in
place.
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Detection devices for actuation are addressed in paragraph 2-2.2. Technical guidance
on the tasks is contained in NFPA 750.

Table 2-7. Water Mist Systems ITM Tasks

Frequency Component Task
Weekly 1. Water Tanks (without . Check water level.
electric remote
supervision of water
level)
2. Air Compressor/ . Check air pressure.
Receiver/Cylinders
(without electric remote
supervision of air
pressure)
Semi- 1. Pumps . Complete churn test to ensure
Annual operability.
2. Air Compressors 1. Start to ensure operability.
3. System Operating 1. Inspect to verify valve alignment and
Components that valve is free of damage.
Annual 1. Water Tanks (remote . Check water level detection device
electrically supervised and supervisory controls.
and monitored)
2. Air Compressors/ . Check air pressure and supervisory
Recel\_/ers/Cyllnders pressure switch.
(electric remote
supervision of air
pressure)
3. Waterflow Alarm . Operate to verify initiation and
receipt of alarm.
4. Pumps . Conduct full flow functional test.
5. Pressure Relief Devices | 1. Manual!?{ operate to ensure
operability.
6. Manual Actuators . Verify operability.
7. Control Valve (sectional | 1. Verify operability and position.
water supply valve)
5 Years 1. Pressure Cylinders . Pressurize to verify operability.
(normally at
atmospheric pressure)
2. System . Conduct flow test.
3. Water . Verify water quality when refilling.
4. Water Tanks . Inspect tanks for structural integrity
prior to refilling.
5. Nozzle Sampling . Test a sample of nozzles to verify
response characteristics.
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Table 2-7. Water Mist Systems ITM Tasks (Continued)

Frequency

Component

Task

5-12 Years

1. Storage Vessels

1. Conduct hydrostatic test for pressure
cylinders in accordance with OSHA
and U.S. Department of
Transportation (DOT) standards.

As Part of
Building
Inspection

Entire System

1. Visually check:

2.

a.
b.
c.
d.
e.

Ensure:

a.
b.

c.
d.

Pipe hangers.

Nozzles for obstruction.
Piping for leaks.

Riser condition.

Nozzle spares.

Detectors unblocked/uncovered.

Panels seCL_Jred and indicator
lamps functional.

Notification appliances in place.

Manual stations in place and
unobstructed.

2-2.9 Foam and Foam-Water Systems
Table 2-8 addresses low-expansion foam systems for flammable liquid tanks as
covered in NFPA 11. Table 2-9 addresses low-expansion foam spray and sprinkler
systems, including aqueous film-forming foam (AFFF) as covered in NFPA 16.

Table 2-10 addresses low-expansion foam monitor nozzle systems for multiple
applications as covered in NFPA 11. Table 2-11 addresses low-expansion grate nozzle
foam systems for aircraft hangar applications as covered in NFPA 11. Table 2-12
addresses high-expansion foam systems as covered in NFPA 11.

Table 2-8. Low-Expansion Foam Systems for Flammable Liquid Tanks ITM Tasks

Frequency

Component

Tasks

Annual

1. Foam Concentrate

Inspect for quality and evidence of
sludge or deterioration.

Take sample and test in
accordance with manufacturer’s
instructions.

2. Foam Pumps/Proportioners

. Test to verify operability and proper
proportioning.
. Flush pumps after operation.

25



UFC 3-601-02
8 September 2010

Table 2-8. Low-Expansion Foam Systems for Flammable Liquid
Tanks ITM Tasks (Continued)

Frequency Component Tasks
Annual 3. System Actuators . Verify all manual and automatic
(Continued) actuation functions.
4. Foam Concentrate . Inspect and clean if necessary.
Strainers
5. Distribution/Discharge . Ensure that discharge devices
are free of damage.
. Inspect pipe and hanger to verify
support and pitch.
2 Years 1. Foam . Test to verify operability and
Pumps/Proportioners proper proportioning.
2. Flush pumps after operation.
2. Control Valves 1. Operate valve through entire
travel to verify function.
. Lubricate valve stem.
5 Years 1. Distribution Piping . Spot-check piping interior for
(including underground) evidence of deterioration.
2. Strainers (water supply) | 1. Inspect and clean if necessary.
Following | 1. Main Drain (following 1. Conduct main drain test to verify
System maintenance or repair supply (valve position).
Modification action requiring the water
or Repair supply to be shut off)
As Part of | Entire System . Visually check:
Building a. Pipe hangers.
Inspection

b. Generators for obstruction (air
intake or foam discharge).

c. Generator nozzles for
obstruction and generator
screens for damage.

d. Piping for leaks.
e. Riser condition.

. Ensure:

a. Panels secqred and indicator
lamps functional.

b. Notification appliances in
place.

c. Manual stations in place and
unobstructed.
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Table 2-9. Foam Spray and Sprinkler Systems ITM Tasks

Frequency Component Tasks
Monthly . Control Valves (without . Verify valve in open (proper)
seal, lock, or electric position.
supervision)
Semi- . Foam Concentrate . Verify adequate supply.
Annual — —
. Foam Proportioning . Test pump to ensure operability.
System . Inspect proportioning system for
proper valve alignment and system
condition.
Annual . Control Valves (sealed, . Verify valve in proper position.
locked, or electrically
supervised)
. Foam Concentrate . Take sample and test in accordance
with manufacturer’s instructions.
. Foam Concentrate . Inspect exterior to ensure that blow
Strainers down valve is closed.
2 Years . Control Valve . Operate valve through entire travel to
verify function.
2. Lubricate stem.
. Foam Proportioning . Conduct full flow test to ensure
System proper system function.
2. Verify proper concentration.
. Actuators . Verify operability of manual and
automatic actuators.
. Distribution System . Verify nozzle (sprinkler) coverage
during flow test.

. Inspect piping hangers, sprinklers,
and nozzles for condition and
location.

. Foam Concentrate . Inspect and clean after flow test.
Strainers

5 Years . Balancing Valve . Flush to prevent concentrate buildup

on diaphragm.
2. Strainers (water supply) | 1. Inspect and clean if necessary.

10 Years . Foam Concentrate Tank | 1. Drain, flush, and perform internal
inspection for corrosion. If pressure
vessel, perform hydrostatic test.
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Table 2-9. Foam Spray and Sprinkler Systems ITM Tasks (Continued)

Frequency Component Tasks
Following | 1. Main Drain (following 1. Conduct main drain test to verify
System maintenance or repair supply (valve position).
Modification action requiring the
or Repair water supply to be shut
off)
As Part of | Entire System 1. Visually check:
Building a. Pipe hangers.
Inspection b. Sprinklers/nozzles for
obstruction.
c. Piping for leaks.
d. Riser condition.
2. Ensure:
a. Detectors unblocked/uncovered.
b. Panels secured and indicator
lamps functional.
c. Notification appliances in place.
d. Manual stations in place and
unobstructed.
3. Check sprinkler spares.

Table 2-10. Foam Monitors Nozzle Systems ITM Tasks

Frequency Component Tasks
Monthly | 1. Control Valves (without | 1. Verify valve in open (proper)
lock or electric position.
supervision)
Semi- 1. Foam Concentrate 1. Verify adequate supply.
Annual — _
2. Foam Proportioning 1. Test pump to ensure operability.
System 2. Inspect proportioning system for
proper valve alignment and system
condition.
Annual 1. Control Valves (locked 1. Verify valve in proper position.
or electrically
supervised)
2. Foam Concentrate 1. Take sample and test in accordance
with manufacturer’s instructions.
3. Foam Concentrate 1. Inspect exterior to ensure that blow

Strainers

down valve is closed.
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Table 2-10. Foam Monitors Nozzle Systems ITM Tasks (Continued)

Frequency Component Tasks
Annual 4. Nozzle and Nozzle . Lubricate in accordance with
(Continued) Driver manufacturer’s direction.
2. Ensure that nozzle elevation set not to
apply foam on aircraft surfaces.
2 Years 1. Control Valve 1. Operate valve through entire travel to
verify function.
2. Lubricate stem.
2. Foam Proportioning 1. Conduct full flow test to ensure proper
System system function.
2. Verify proper concentration.
3. Actuators 1. Verify operability of manual and
automatic actuators.
4. Distribution System 1. Verify nozzle coverage during flow
test.
2. Inspect piping hangers, sprinklers,
and nozzles for condition and location.
5. Foam Concentrate 1. Inspect and clean after flow test.
Strainers
5 Years 1. Balancing Valve 1. Flush to prevent concentrate buildup
on diaphragm.
2. Strainers (water supply) | 1. Inspect and clean if necessary.
10 Years 1. Foam Concentrate 1. Drain, flush, and perform internal
Tank inspection for corrosion. If pressure
vessel, perform hydrostatic test.
Following | 1. Main Drain (following 1. Conduct main drain test to verify
System maintenance or repair supply (valve position).
Modification action requiring the 2. Document static and residual pressure
or Repair water supply to be shut readings on a 3x5 tag and secure it to
off) the system pressure gauge.
As Part of | Entire System 1. Visually check:
Building a. Pipe hangers.
Inspection b. Nozzle for obstruction.
c. Piping for leaks.
d. Riser condition.
2. Ensure:

a. Detectors unblocked/uncovered.

b. Panels secured and indicator
lamps functional.

c. Notification appliances in place.

d. Manual stations in place and
unobstructed.
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Systems ITM Tasks

Frequency

Component

Tasks

Annual

1. Foam Concentrate

=

Inspect to verify adequate
supply.

Take sample and test in
accordance with manufacturer’s
instructions.

2. Foam Nozzles 1.

Inspect to verify condition.

2 Years

1. Foam Nozzles 1.

Conduct test to verify operability.
(Test may be done with water

only.)

2. Actuators 1.

Verify that all manual and
automatic actuators function.

3. Foam Proportioning 1.

System

Conduct full flow test to ensure
proper system function. (This
may be done through a test
connection or through the foam
nozzles. Only discharge until full
foam flow appears from each
nozzle; then end foam injection.)

. Verify proper concentration.

4. Control Valve 1.

Operate valve through entire travel
to verify function.

. Lubricate stem.

After
Activation

1. Strainers 1.

Inspect and clean after system
actuation or flow test.

Following
System
Modification
or Repair

1. Main Drain (following 1.

maintenance or repair

action requiring the 2.

water supply to be shut
off)

Conduct main drain test to verify
supply (valve position).
Document static and residual
pressure readings on a 3x5 tag
and secure it to the system
pressure gauge.

As Part of
Building
Inspection

Entire System 1.

Visually Check:
a. Pipe hangers and mounts.

b. Nozzles for obstruction.
c. Piping for leaks.
d. Riser condition.

Ensure:

a. Detectors
unblocked/uncovered.

b. Panels secured and indicator
lamps functional.

c. Notification appliances in
place.

d. Manual stations in place and
unobstructed.
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Table 2-12. High-Expansion Foam Systems ITM Tasks

Frequency Component Tasks

[ERN

Annual 1. Foam Concentrate . Inspect to verify adequate supply.

2. Take sample and test in accordance
with manufacturer’s instructions.

2. Foam Generator 1. Inspect to verify condition and proper
valve alignment.

2 Years 1. Foam Generator 1. Conduct test to verify operability.
(Water-powered may be done with
water only.)

2. Actuators 1. Verify that all manual and automatic
actuators function.
3. Foam Proportioning 1. Conduct full flow test to ensure proper
Systems system function. (Test may be done

through a test connection or through
the foam generators. Only discharge
until full foam flow appears from each
generator; then end foam injection.)

2. Verify proper concentration.

4. Control Valve 1. Operate valve through entire travel to
verify function.
2. Lubricate stem.
After 1. Strainers 1. Inspect and clean after system
Activation actuation or flow test.
Following | 1. Main Drain (following 1. Conduct main drain test to verify
System maintenance or repair supply (valve position).
Modification action requiring the 2. Document static and residual pressure
or Repair water supply to be shut readings on a 3x5 tag and secure it to
off) the system pressure gauge.
As Part of | Entire System 1. Visually check:
Building a. Pipe hangers.
Inspection b. Generators for obstruction (air

intake or foam discharge).

c. Generator nozzles for obstruction
and generator screens for
damage.

d. Piping for leaks.
e. Riser condition.
2. Ensure:
a. Detectors unblocked/uncovered.
b. Panels secured and indicator
lamps functional.
c. Notification appliances in place.

d. Manual stations in place and
unobstructed.
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2-2.10 Standpipe Systems

Detection devices for actuation are addressed in paragraph 2-2.2. Technical guidance
on the tasks is contained in NFPA 14 and 25.

Table 2-13. Standpipe Systems ITM Tasks

Frequency Component Tasks
Semi- 1. Hose Connectionand | 1. Inspect for damage, leaking, missing
Annual Pressure Reducing caps, and obstruction.
Valves

2 Years 1. Piping 1. Inspect for damage and pipe supports.

2. Control Valve 1. Operate valve through entire travel to verify

function.
2. Lubricate stem.

5 Years 1. Standpipe 1. Conduct flow test to verify flow capacity

and minimum discharge pressure. (Test
must confirm only flow/pressure—not
duration—of supply).

2. Hydrostatic test to ensure integrity (dry
standpipe systems only).

As Part of | Entire System 1. Visually check:
Building a. Pipe hangers.
Inspection Connections for obstruction.

b.
c. Piping for leaks.
d. Riser condition.

2-2.11 Hydrants and Monitors

Technical guidance on the tasks in tables 2-14 and 2-15 is contained in UFC 3-230-02;
American Water Works Association (AWWA) Manual 17 (M17) for hydrants and
monitors supplied from potable distribution systems; and NFPA 25 for hydrants and
monitors supplied by non-potable distribution systems. Flow testing should be
accomplished in accordance with AWWA M17, Chapter 6.

CAUTION

Flow tests results that vary more than 10 percent from the previous test readings or the
original acceptance readings require immediate evaluation to determine the cause.

WARNING

Flow tests results that vary more than 20 percent from the previous test readings
or the original acceptance readings indicate an emergency situation. Immediate
distribution system flow testing (paragraph 2-2.11) is indicated. Immediately
conduct main drain tests on all adjacent sprinkler systems to determine the
extent to which the sprinkler systems are compromised.
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Table 2-14. Hydrants ITM Tasks

Frequency Component Task
2 Years . Hydrants (normally 1. Inspect for accessibility, leaks, and
found on public and worn threads.
private potable water | 2 Lubricate hydrant to ensure ease of
distribution systems) operation.

. Hydrants on dedicated | 3. with caps on all outlets, operate not
fire protection water less than five full cycles to ensure
distribution systems proper functioning and distribute

. Hydrants on reuse lubrication.

(gray) water systems | 4. Flush the hydrant not less than
are required to be 1 minute or until water runs clear,
serviced in accordance whichever is longer.
\;Vg)tgctiE::SaIlIJyFicn:s?glllsé g to |2 Verify drainage of barrel (after all
meet a fire protection operations and before cold weather).
requirement.

5 Years . Underground and 1. Conduct flow tests. These should be

Exposed Piping

coordinated with the 2-year ITM tasks
whenever possible. (Approximately
20 percent of the installation’s
hydrants should be tested each year
such that at the end of every 5-year
cycle, every hydrant has had a flow
test conducted and recorded. Test
hydrants should be selected such
that piping condition/flow capability in
each area of the installation is
verified.)

Document flow test results and
provide a copy to the fire and
emergency service organization
delivering fire suppression services
for the installation.

After Flow | 1. Strainers 1. Inspect and clean after each flow.
As 1. Hydrants 1. Apply protective coatings (paint) to
Required prevent corrosion.

. ldentify by hydrant bonnet (top) color

Identify by hydrant barrel color code
the water distribution system to which
the hydrant is connected.

a. Potable water.
b. Non-potable fire protection water.
c. Non-potable reuse (gray) water.

code the water flow available from the
hydrant. [Color codes may be locally
determined or may follow AWWA or
NFPA recommendations.]
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Table 2-15. Yard Hydrant Monitors and Hose Houses ITM Tasks

Frequency Component Task
2 Years | 1. Yard Monitor Nozzles | 1. Inspect for condition.
(normally found on | 2 Conduct flow test to verify proper
non-potable systems) function and range of motion.
3. Lubricate to ensure proper operating
conditions.
2. Hose Houses 1. Inspect for accessibility and physical
condition.
2. Verify inventory and equipment
condition.
5Years | 1. Underground and 1. Conduct flow tests. (Approximately
Exposed Piping 20 percent of the installation’s hydrants

should be tested each year such that at
the end of every 5-year cycle, every
hydrant has had a flow test conducted
and recorded. Test hydrants should be
selected such that piping condition/flow
capability in each area of the installation
is verified.)

2. Document flow test results.

After Flow | 1. Strainers 1. Inspect and clean after each flow.

2-2.12 Fire Pumps

Technical guidance on these tasks is contained in NFPA 20 and NFPA 25. When
generators are installed specifically to meet fire protection requirements or generators
are used to provide standby power for fire pumps, all the requirements in Table 2-16
related to the engine drives shall be conducted. These requirements shall not
supersede requirements for generators serving demands other than fire protection.
Generators serving both fire protection and other demands shall conform to the most
stringent guidance.

Table 2-16. Fire Pumps ITM Tasks

Frequency Component Tasks
Monthly | 1. Pump House 1. Inspect for proper condition,
ventilation, and heating.
2. Control Valve and 1. Verify proper valve position.
Isolation Valve
3. Pressure Gauges 1. Check reading and verify gauge
operability.
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Table 2-16. Fire Pumps ITM Tasks (Continued)

Frequency

Component

Tasks

Monthly
(Continued)

4. Controllers

=

Verify that automatic controllers are in the
automatic (AUTO) setting.

Inspect electric connections.

Operate manual and automatic stations.

5. Batteries

Verify proper charge.

6. Pumps

Lol ol A

PO

Start and churn to verify operability. (Where
equipment permits, allow water to flow back
to the source.) [Electric pumps shall operate
for 10 minutes and engine-driven pumps shall
operate for 30 minutes.]

Verify operation of relief valves.

Verify full level (for engine-driven pumps).
Inspect exhaust system for leaks (for engine-
driven pumps).

For engine driven pumps, start again using
second battery set and churn to verify
operability. (Where equipment permits, allow
water to flow back to the source.)

2 Years

1. Control Valve

Operate and lubricate valves to ensure
operability.

2. Controllers

=

Calibrate pressure switches.

Exercise circuit breakers and switches to
verify operability.

Inspect fuses.

3. Pumps

=

Check coupling alignment to ensure that
the shatft is aligned.

Check pump shaft end play.
Lubricate bearings.
Lubricate couplings.
Lubricate right-angle drives.

4. Fuel (engine-driven
pumps)

Pl wn

Sample fuel to verify quality.

5. Relief Valves

=

Calibrate valves.

6. Emergency Power
Supply

Test to verify availability and capacity for
pump motor.

5 Years

1. Pump

. Conduct flow test to verify pump output.

Test may be through a flow meter
returning the water to a storage reservoir
or through the test header. Recirculation
of water to the suction piping is not
permitted. In a multi-pump installation,
each pump may be tested separately at
not less than 100 percent design capacity
for 30 minutes.
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Technical guidance on these tasks is contained in NFPA 22 and NFPA 25.

Table 2-17. Water Supply Tanks ITM Tasks

Frequency Component Tasks
Weekly . Tank Heating System 1. Verify water temperature.
(during (without electric 2. Verify operability of tank heaters.
freezing supervision)
weather)
Monthly . Control Valves (without 1. Verify proper valve position.
seals, locks, or electric
supervision)
Quarterly . Water Level (without 1. Verify proper water level in tank.
remote supervision of
water level)
Annual . Control Valves (sealed, 1. Verify proper valve position.
locked, or electrically
supervised)
. Water Level (with remote | 1. Verify proper water level in tank.
electric supervision of
water level)
. Tank Heating System 1. Verify operability of tank heater (prior
(with remote electric to cold weather).
supervision of water 2. Test temperature alarms to verify
temperature) proper operation. (Maintain
thermometer in accordance with
manufacturer’'s recommendations.)
. Tank 1. Inspect exterior for condition, damage,
corrosion, and accessibility.
2. Verify air pressure (for pressure
tanks).
. Cathodic Protection 1. Inspect to ensure proper operation.
2 Years . Control Valves (including | 1. Operate valve through entire travel to
drain valves) verify function.
2. Lubricate valves to ensure operability.
. Water Level Alarms and 1. Testwater level alarms to verify
Level Indicators operability and set points.
. Tank Vent 1. Inspect and clean tank vents.
3 Years . Tank (without cathodic 1. Conduct internal tank inspection to
protection) determine condition and amount of
corrosion.
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Table 2-17. Water Supply Tanks ITM Tasks (Continued)

Frequency Component Tasks
5 Years 1. Tanks (with cathodic 1. Conduct internal tank inspection to
protection) determine condition and amount of
corrosion.
2. Pressure Gauges 1. Calibrate gauges.
3. Check Valves 1. Inspect interior of valves.
4. Level Indicator Test 1. Calibrate level indicator.

2-2.14 Dry Chemical Systems

Automatic initiating devices (e.g., heat detectors, smoke detectors) used for system
actuation are addressed in paragraph 2-2.2. Manual actuation devices (e.g., fusible
links, fusible heads, fusible nozzles) are addressed in Table 2-19. Technical guidance
on these tasks is contained in NFPA 17.

NOTE: There is no requirement to replace existing dry chemical systems protecting
cooking surfaces, hoods, and ducts. These existing systems that pass the required ITM
may continue in service, and these systems may be serviced and repaired as
necessary. Existing systems protecting cooking surfaces, hoods, and ducts may not be
removed and reinstalled at another location even if the systems met all ITM
requirements. All new or replacement systems to protect cooking surfaces, hoods, and
ducts must be wet chemical-type systems.

Table 2-18. Dry Chemical Systems ITM Tasks

Frequency Component Tasks
Semi- 1. Piping 1. Inspect piping for obstructions and
Annual proper support.
2. Storage Vessels | 1. Inspect agent container for condition.
2. Verify storage pressure of propellant.
3. Agent 1. Verify quantity and quality of agent.
4. Actuators 1. Inspect manual actuators for

accessibility.

2. Inspect detection devices (fusible links
or heat detectors) for contamination,
and clean.

3. Test actuation system without agent
release. (Coordinate with annual
replacement of fixed temperature
sensing elements.)

4. Verify that interfaces (gas shutoff, power
shutoff) operate properly.
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Table 2-18. Dry Chemical Systems ITM Tasks (Continued)

Frequency Component Tasks

Annual 1. Actuators 1. Replace fixed temperature sensing
elements (fusible links/metal alloy type).

5-12 Years | 1. Storage Vessels | 1. Conduct hydrostatic test for pressure
cylinders in accordance with OSHA and

DOT standards.
As Part of | Entire System 1. Visually check:
Building a. Pipe hangers.

Inspection b. Nozzles for obstruction.

c. Pipe condition.
2. Ensure:
a. Detectors unblocked/ uncovered.

b. Panels secured and indicator lamps
functional.

c. Notification appliances in place.
d. Manual stations in place and

unobstructed.

e. Nozzle covers (blow-off caps) in
place.

f. Pressure gauge within operating
range.

2-2.15 Wet Chemical Systems

Automatic initiating devices (e.g., heat detectors, smoke detectors) used for system
actuation are addressed in paragraph 2-2.2. Manual actuation devices (e.g., fusible
links, fusible heads, fusible nozzles) are addressed in Table 2-19. Technical guidance
on the tasks is contained in NFPA 17A.

Table 2-19. Wet Chemical Systems ITM Tasks

Frequency Component Tasks
Semi- 1. Piping 1. Inspect piping for obstructions and
Annual proper support.

2. Storage Vessels 1. Inspect agent container for condition.
2. Verify the storage pressure of the
propellant.
3. Agent 1. Verify quantity and quality of agent.
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Table 2-19. Wet Chemical Systems ITM Tasks (Continued)

Frequency Component Tasks
Semi- 4. Actuators 1. Inspect manual actuators for
Annual accessibility.

(Continued) 2. Inspect detection devices (fusible

links or heat detectors) for
contamination and clean or replace
as necessary.

3. Test actuation system without agent
release. (Coordinate with annual
replacement of fixed temperature
sensing elements)

4. Verify that interfaces (gas shutoff,
power shutoff) operate properly.

Annual 1. Actuators 1. Replace fixed temperature sensing
elements (fusible metal alloy type).
5-12 Years | 1. Storage Vessels 1. Conduct hydrostatic test for

pressure cylinders in accordance
with OSHA and DOT standards.

As Part of | Entire System 1. Visually check:
Building a. Pipe hangers.
Inspection

b. Nozzles for obstruction and
proper alignment.

c. Riser condition.
2. Ensure:
a. Detectors unblocked/uncovered.

b. Panels secured and indicator
lamps functional.

c. Notification appliances in place.

d. Manual stations in place and
unobstructed.

e. Nozzle covers (blow-off caps) in
place.

f. Pressure gauge within operating
range.
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Detection devices for actuation are addressed in paragraph 2-2.2. Technical guidance
on the tasks is contained in NFPA 12A.

Table 2-20. Halon Systems ITM Tasks

Frequency

Component

Tasks

Annual

. Piping

. Inspect piping and nozzles for

condition and orientation.

. Flexible Hoses

. Inspect for damage.

. Storage Vessels

. Inspect the exterior of storage

containers (tanks, spheres,
cylinders).

. Agent and Propellant

. Verify that the quantity of the

agent is sufficient.

. Verify that the pressure of the

agent/propellant is sufficient and
that the pressure gauge is within
operating range.

. Actuators

. Inspect manual actuators for

accessibility.

. Test actuation without agent

release.

. Auxiliary Equipment

. Test to verify that interfaces

(equipment shutdown, dampers,
and door closures) operate
properly and are activated by the
system actuation.

. Valves

. Verify that valves are in proper

alignment.

2 Years

. Protected

Enclosure/Room

. Inspect the enclosure to verify

integrity and ability to maintain
agent concentration.

5 Years

. Cylinders

. Complete external inspection of

non-discharged cylinders to
ensure suitability for use.

. Flexible Hoses

. Pressure test hoses to ensure

suitability for use.

As Required

. Agent Cylinders

. Hydrostatic testing of cylinders is

required only when cylinders are
to be re-filled/re-charged.
Periodic hydrostatic testing is not
required.

. Protected

Enclosure/Room

. Inspect the enclosure to verify

integrity and ability to maintain
agent concentration.

. After Modification to

Compartment/Protected
Enclosure

. If uncertainty exists, follow the

enclosure procedures in
NFPA 12A.
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Table 2-20. Halon Systems ITM Tasks (Continued)

Frequency Component Tasks
As Part of | Entire System 1. Visually check:

Building a. Pipe hangers.
Inspection b. Nozzles for obstruction.

c. Piping for leaks.
d. Riser condition.
2. Ensure:

a. Detectors
unblocked/uncovered.

b. Panels secured and indicator
lamps functional.

c. Notification appliances in
place.

d. Manual stations in place and
unobstructed.

e. Nozzle covers in place

f. Pressure gauge with
operating range.

WARNING

To prevent accidental release of Halon gas to the environment, do not disconnect
and weigh cylinders to accomplish the annual agent quantity verification.
Disconnecting cylinders to verify agent quantity damages seals and o-rings. Only
liguid level methods should be used to determine agent quantity.

CAUTION

Verification of agent quantity will be accomplished by using a liquid level measuring
system that does not require disconnecting and individually weighing the Halon
cylinders. Since hydrostatic testing of un-discharged cylinders is no longer required, this
will minimize the number of times the cylinders will be disconnected and reconnected to
the discharge manifold, reducing leaks and unnecessary agent releases. Liquid level
indicators and liquid level index stickers (Hammerhead Tower, Inc, 1720 22nd Street,
Santa Monica, CA 90404, 310-828-4595, FAX 310-255-0226) or equal will be used. See
Figure 2-1.
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Figure 2-1. Liquid Level Measuring System

PART NUMBER DESCRIPTION PACKAGE QUANTITY
30000 Liquid Level Indicators 16 each
3000010 Liquid Level Index Stickers 8 each

LIQUID LEVEL INDICATIOR\

LIQUID LEVEL INDEX STICKER

/h. REFERRENCE TEMPERATURE

N,

2-2.17 Clean Agent Systems
Detection devices for actuation are addressed in paragraph 2-2.2. Technical guidance
on the tasks is contained in NFPA 2001.

Table 2-21. Clean Agent Systems ITM Tasks

Frequency Component Tasks
Annual 1. Piping 1. Inspect piping and nozzles for
condition and orientation.
2. Flexible Hoses 1. Inspect for damage.
3. Storage Vessels 1. Inspect the exterior of storage
containers (tanks, spheres,
cylinders).

=

4. Agent and Propellant Verify adequate quantity of agent.

2. Verify adequate pressure of
agent/propellant and pressure gauge
within operating range.

5. Actuators 1. Inspect manual actuators for
accessibility.

2. Test actuation without agent release.
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Table 2-21. Clean Agent Systems ITM Tasks (Continued)

Frequency Component Tasks
Annual 6. Auxiliary Equipment 1. Test to verify that interfaces
(Continued) (equipment shutdown, dampers, and

door closures) operate properly and
are activated by the system

actuation.
7. Valves 1. Verify that the valves are in proper
alignment.
2 Years 1. Protected Enclosure or | 1. Inspect the enclosure to verify
Room integrity and ability to maintain agent
concentration.
5 Years 1. Cylinders 1. Perform complete external inspection

of non-discharged cylinders to
ensure suitability for use.

2. Flexible Hoses 1. Pressure test hoses to ensure
suitability for use.
As 1. Protected 1. Inspect the enclosure to verify
Required Enclosure/Room integrity and ability to maintain agent
concentration.
2. After Modification to 1. If uncertainty exists, follow the
Compartment/Protected enclosure procedures in NFPA 2001.
Enclosure
As Part of | Entire System 1. Visually check:
Building a. Pipe hangers.

Inspection b. Nozzle for obstruction.

c. Piping for leaks.
d. Riser condition.
2. Ensure:
a. Detectors unblocked/uncovered.

b. Panels secured and indicator
lamps functional.

Notification appliances in place.

C.
d. Manual stations in place and
unobstructed.

e. Nozzle covers in place.

f. Pressure gauge within operating
range.

WARNING

To prevent accidental release of extinguishing agents to the environment, do not
disconnect and weigh cylinders to accomplish the annual agent quantity
verification. Disconnecting cylinders to verify agent quantity damages seals and
o-rings. Only liquid level methods should be used to determine agent quantity.
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2-2.18 Carbon Dioxide Systems
Detection devices for actuation are addressed in paragraph 2-2.2. Technical guidance

on the tasks is contained in NFPA 12.

Table 2-22. Carbon Dioxide Systems ITM Tasks

Frequency Component

Tasks

Semi-
Annual

1. Liquid Level (low
[CO2))

pressure carbon dioxide

1.

Verify adequate liquid level with tank
level gauge.

Annual 1. Piping and Nozzles

Inspect piping for condition and
proper support.

Check nozzles for obstruction and
alignment.

2. Flexible Hoses

Inspect for damage.

3. Low Pressure Tanks

Check level and pressure gauges.
Verify valve alignment.

4. High Pressure Cylinders

Inspect for condition and securing.

5. Actuation System

W N RRNEE

Exercise control panel function,
including zone valve operation.
Inspect manual actuators for
accessibility.

Check times and time delay (pre-
discharge).

6. Auxiliary Equipment

Test to verify that interfaces
(shutdown, door closers, and
dampers) operate properly and are
activated by the control panel.

2 Years 1.

High Pressure Cylinders

Verify CO, quantity by weighing
cylinders.

As 1.
Required

Protected
Enclosure/Room

Inspect the enclosure to verify
integrity and ability to maintain agent
concentration.

Enclosure

2. After Modification to
Compartment/Protected

If uncertainty exists, follow the
enclosure procedures in NFPA 2001.

As Part of
Building
Inspection

Entire System

Visually check:

a. Pipe hangers.

b. Nozzles for obstruction.

c. Piping for leaks.

d. Riser condition.

Ensure:

a. Detectors unblocked/uncovered.

b. Panels secured and indicator
lamps functional.

c. Notification appliances in place.

d. Manual stations in place and
unobstructed.

e. Nozzle covers in place.
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2-2.19 Emergency Lighting Systems

Emergency lighting systems include individual battery-powered lighting units, central
battery-powered units, and standby generator-powered lighting systems. Technical
guidance on the task is located in NFPA 101, NFPA 110, and NFPA 111. Figure 2-2
shows typical systems.

Table 2-23. Emergency Lighting Systems ITM Tasks

Frequency Component Tasks
Annual 1. Individual 1. Activate for not less than 90 minutes
Battery-Powered to verify battery voltage and capacity.
Lighting Units
2. Central 1. Activate for not less than 90 minutes
Battery-Powered to verify battery voltage and capacity.
Lighting Systems
3. Emergency 1. During regularly scheduled generator
Generator-Powered and transfer switch maintenance,
Lighting Systems visually check operation of each
emergency generator-powered fixture.
510 10 Individual Fixtures’ 1. Replace battery or complete unitized
years Replaceable Batteries or fixture in accordance with
Unitized Fixtures manufacturer’s estimated service life.
CAUTION

Battery-powered emergency lights generally require from 1 to 7 days to initially charge
or to re-charge following a 90-minute discharge or activation.
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Figure 2-2. Typical Emergency Lighting Systems

Typical Emergency Light Units and Florescent Fixture Ballasts with a 10-year Manufacturer’s
Estimated Service Life Battery

Typical Central Emergency Power Sources with a 10-year Manufacturer’s Estimated Service Life Battery

2-2.20 Egress Marking Systems

Egress lighting systems include individual battery-powered lighting units, central battery-
powered units, and standby generator-powered lighting systems. Figures 2-3 and 2-4
show typical units.
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Table 2-24. Egress Marking Systems ITM Tasks

Frequency

Component

Tasks

Annual

1. Externally llluminated
and Un-illuminated
Marking

. Inspect fixture condition and

mounting.

. Ensure that emergency light

source, if required, is functional.

2. Photoluminescent
Marking

. Inspect sign condition and

mounting.

. Inspect charging light source and

mounting.

. Ensure that charging light source is

functional (un-switched

5 foot-candles fluorescent or
greater). Note: Charging light must
be on at all times the building is
occupied.

3. Internally llluminated

Marking

. Inspect fixture condition and

mounting.

. Ensure that the bulb or light source

is functional.

. For electroluminescent marking,

ensure that the power source is
operational.

4. Internally llluminated

Marking with Standby
Battery Backup

. Inspect fixture condition and

mounting.

. Ensure that the bulb or light source

is functional.

. Activate on battery power for not

less than 90 minutes to verify
battery voltage and capacity.

5. Internally llluminated

Marking with
Emergency
Generator Backup

. Inspect fixture condition and

mounting

. Ensure that the bulb or light source

is functional.

. During regularly scheduled

generator and transfer switch
maintenance, visually check the
operation of each emergency
generator-powered fixture.

51to 10 years

1. Internally llluminated
Marking with Standby
Battery Backup

. Replace battery or fixture if battery

is not replaceable (unitized fixture)
in accordance with manufacturer’s
estimated service life.

CAUTION

Battery-powered emergency egress marking generally requires from 1 to 7 days to
initially charge or to re-charge following a 90-minute discharge or activation.
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NOTE: All new and replaced internally illuminated egress markings must be ENERGY
STAR® compliant.

Figure 2-3. Typical Egress Marking Units

Typical Energy Star Egress Marking Units with a 10-year Manufacturer’s Estimated Service Life Battery

Figure 2-4. Typical Combination Egress Marking and Emergency Light Units

Typical Combination Egress Marking and Emergency Light Units with a 5-year Manufacturer’s
Estimated Service Life Battery (not Energy Star compliant)

NOTE: LED egress marking devices without battery backup are normally considered to
have a 25-year estimated service life. (Consult the manufacturer's technical materials

for specific guidance.)
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2-2.21 Fire and Smoke Barrier Opening Protection

Detection devices for actuation are addressed in paragraph 2-2.2. Technical guidance
on the tasks is contained in NFPA 80.

Table 2-25. Fire and Smoke Barrier Opening Protection ITM Tasks

Frequency Component Tasks
Annual 1. Hinged Fire Doors 1. Test magnetic hold-open devices
for release on activation of fire
(Electric hold- alarm.
open devices 2. Inspect closers for proper
are tested as operation.
part of the — - .
alarm 2. Sliding Doors 1. Test magnetic hold-open devices
systems in for release on activation of fire
Table 2-1.) alarm. ,
2. Ensure that weights have a free
and unobstructed path of travel.
3. Rolling or Sliding Fire | 1. Test magnetic hold-open and
Shutters other mechanical latches for
release on activation of fire
alarm.
2. Operate the shutter through its
entire travel.

1 Year after | 1. Fire and Smoke 1. Test electric (magnetic)

Construction Dampers hold-open and other mechanical
and Every 6 latches for release on activation
Years of fire alarm.

Thereafter 2. Inspect travel path for anything
that may obstruct or interfere with
free operation.

As Part of 1. Hinged Fire Doors 1. Inspect door condition, gaskets,

Building and mounting hardware. Ensure

Inspection proper lubrication.

2. Inspect fusible links, if present,
for paint or other accumulations
that slow thermal response.

2. Sliding Doors 1. Inspect door condition and
mounting hardware. Ensure
proper lubrication.

2. Inspect fusible links, if present,
for paint or other accumulations
that slow thermal response.

3. Inspect travel path for anything
that may obstruct or interfere with
free operation.
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Table 2-25. Fire and Smoke Barrier Opening Protection ITM Tasks (Continued)

Frequency Component Tasks

As Part of 3. Rolling or Sliding Fire 1. Inspect door condition and
Building Shutters mounting hardware. Ensure

Inspection proper lubrication.

(Continued) 2. Inspect fusible links, if present, for

paint or other accumulations that
slow thermal response.

3. Inspect travel path for anything
that may obstruct or interfere with
free operation.

4. Fire and Smoke 1. Inspect fixture condition and
Dampers mounting.

2. Inspect fusible links, if present, for
paint or other accumulations that
slow thermal response.

5. Installed Fire Stopping, | 1. Inspect fire-resistive barriers for

Listed Sleeves, new or other unprotected
Penetrations, Seal penetrations of rated walls, floors,
Bags, and Other Fire or ceilings.

Stopping Material

2-2.22 Backflow Prevention Devices

Technical guidance on the tasks in Table 2-26 is contained in UFC 3-230-02 and AWWA
Manual 14 (M14). Backflow prevention and cross-connection devices are normally
considered part of the water distribution system; however, their maintenance and full
operation is critical to the function of fire suppression systems supplied by the potable
distribution system. UFC 3-230-02 requires each installation to have a backflow
prevention and cross-connection maintenance program. All backflow prevention devices
are required to have a test connection downstream of the backflow device capable of
the fire protection system’s maximum fire flow demand. Reduced pressure backflow
prevention devices have a specific approved friction loss operating range; full flow
testing is required to demonstrate that the device is operating within the manufacturer’'s
listed friction loss curves.

Table 2-26. Backflow Prevention Devices ITM Tasks

Frequency Component Tasks

2 years 1. Reduced Pressure 1. Conduct full flow test to ensure
Backflow Prevention that flow and pressure meet or
Devices Serving Fire exceed system demand.
Protection Systems

5 years 1. Double-Check 1. Conduct full flow test to ensure
Backflow Prevention that flow meets or exceeds system
Devices Serving Fire demand.
Protection Systems
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CHAPTER 3

MILITARY FAMILY HOUSING SYSTEMS

3-1 SCOPE

The maintenance concepts for MFH fire protection systems are based on the
management and controls unique to the MFH program. In the civilian sector, an owner
or tenant makes a personal choice to occupy a dwelling unit and is responsible for its
maintenance and repair and any associated fire protection devices. In MFH, occupants
are assigned housing units, and the housing management activity is responsible for the
maintenance and repair of units and associated fire protection devices. All MFH
occupants are required to attend a briefing on their responsibilities as MFH occupants
prior to occupying a MFH dwelling. These briefings include the occupant's
responsibilities for conducting tests and cleaning installed fire protection features. On
average, MFH maintenance teams conduct change of occupancy maintenance every 1
to 2 years; therefore, scheduled maintenance performed by the housing management
activity is centered on this change of occupancy.

3-1.1 Residential Smoke Detectors

MFH units are required to have hard-wired, interconnected smoke detectors. Each
installation develops programs to train occupants in the testing and maintenance
actions for the installed smoke detector. Actions required as part of change of
occupancy maintenance by the housing management activity are listed in Table 3-1.

3-1.2 Residential Sprinkler Systems
Some MFH units are also provided with sprinkler systems.

3-1.2.1 Residential sprinkler systems in multi-family buildings up to four stories are
normally constructed in accordance with NFPA 13R. These systems are maintained in
accordance with the tables in Chapter 2 of this UFC. Building occupants are not
expected to conduct system tests or maintenance actions.

3-1.2.2 Residential sprinkler systems in multi-family buildings over four stories are
normally constructed in accordance with NFPA 13. These systems are maintained in
accordance with the tables in Chapter 2 of this UFC. Building occupants are not
expected to conduct system tests or maintenance actions.

3-1.2.3 Residential sprinkler systems in one- and two-family dwellings and
townhouse-style units are normally constructed in accordance with NFPA 13D.
Installations develop their own programs to train occupants in the testing and
maintenance actions required. Actions required as part of change of occupancy
maintenance by the housing management activity are listed in Table 3-2.

3-2 ITM TASK DESCRIPTIONS
The ITM tasks in tables 3-1 and 3-2 should be part of the housing maintenance
conducted between occupancies.
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Caution

Battery-powered detectors are not permitted, and when found, must be replaced with
interconnected hardwired detectors on change of occupancy.

Table 3-1. MFH Residential Smoke Detectors ITM Tasks

Frequency Component Tasks

Change of | 1. Smoke Detector 1. Activate each detector with an

Occupancy (hardwired approved smoke simulant.
single-station and 2. Remove cover and inspect for
multi-station detectors) grease buildup; replace and

relocate detector with evidence of
grease buildup in the detector.

3. Vacuum detector and replace
cover.

4. Activate each detector with the
installed test button.

5. Replace any detector failing to
activate on either the smoke
simulant or the test button.

2. Backup Battery (if 1. Replace battery.
present)

10 Years | 1. Smoke Detectors 1. Replace detectors. If replacing
(hardwired existing detectors without an
single-station and interconnection feature,
multi-station detectors) replacement detectors must include

interconnection between all smoke
detectors in the dwelling unit.

Table 3-2. MFH Residential Sprinkler Systems ITM Tasks

Frequency Component Tasks
Change of | 1. Sprinklers 1. Inspect all sprinklers.
Occupancy 2. Clean or replace sprinklers as
necessary. Sprinklers that have
been painted must be replaced:
cleaning is not permitted.
3. Inspect ceilings or wall at head for
signs of leakage or water stains.
2. Valves 1. Inspect all valves to ensure that
they are open and sealed.
3. Waterflow and Alarm 1. Test to verify operability.
Devices
20 Years | 1. Fast-Response 1. Test a sample of sprinklers or
Sprinkler Heads replace all sprinklers.
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GLOSSARY

AFFF—aqueous film-forming foam AHJ—

authority having jurisdiction ANSI—American

National Standards Institute AWWA—

American Water Works Association BOS—

base operating support

CFR—Code of Federal Regulations

CO,—carbon dioxide

DES-SO—Chief, Security Operations (Defense Logistics Agency)
DLA —Defense Logistics Agency

DLSC-BIS—Defense Logistics Support Command Installation Support Team
DOD—Department of Defense DOT—

U.S. Department of Transportation FM—

Factory Mutual

FPEWG—Fire Protection Engineering Working Group
GOCO—government owned, contractor operated

HQ AFCESA/CEO—Headquarters Air Force Civil Engineer Support Agency,
Operations and Programs Support Division (previously AFCESA/CES)

HQ DLA-D—Defense Logistics Agency Director

HQMC—U.S. Marine Corps

HQ USACE/CECW-CE—Headquarters U.S. Army Corps of Engineers
ITM—inspection, testing, and maintenance

JCAHO—Joint Commission on the Accreditation of Healthcare Organizations
LED—Ilight-emitting diode

MFH—military family housing

MS&O/ESO—Management Services and Operations, Environmental Safety
Office

NAVFACENGCOM HQ-CHE—Naval Facilities Engineering Command,
Headquarters Chief Engineer Organization

NFPA—National Fire Protection Association

NGA/SIO—National Geospatial-Intelligence Agency, Installation Operations
Office

NICET—National Institute for Certification in Engineering Technologies
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NRO—National Reconnaissance Office OSHA—
Occupational Safety and Health Administration RCM—
reliability-centered maintenance

UFC—Unified Facilities Criteria

U.S.—United States USC—

United States Code
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FOREWORD

The Unified Facilities Criteria (UFC) system is prescribed by MIL-STD 3007 and provides
planning, design, construction, sustainment, restoration, and modernization criteria, and applies
to the Military Departments, the Defense Agencies, and the DoD Field Activities in accordance
with USD (AT&L) Memorandum dated 29 May 2002. UFC will be used for all DoD projects and
work for other customers where appropriate. All construction outside of the United States is also
governed by Status of Forces Agreements (SOFA), Host Nation Funded Construction
Agreements (HNFA), and in some instances, Bilateral Infrastructure Agreements (BIA.)
Therefore, the acquisition team must ensure compliance with the most stringent of the UFC, the
SOFA, the HNFA, and the BIA, as applicable.

UFC are living documents and will be periodically reviewed, updated, and made available to
users as part of the Services’ responsibility for providing technical criteria for military construction.
Headquarters, U.S. Army Corps of Engineers (HQUSACE), Naval Facilities Engineering
Command (NAVFAC), and the Air Force Civil Engineer Center (AFCEC) are responsible for
administration of the UFC system. Defense agencies should contact the preparing service for
document interpretation and improvements. Technical content of UFC is the responsibility of the
cognizant DoD working group. Recommended changes with supporting rationale should be sent
to the respective service proponent office by the following electronic form: Criteria Change
Request. The form is also accessible from the Internet sites listed below.

UFC are effective upon issuance and are distributed only in electronic media from the following
source:
« Whole Building Design Guide web site http://dod.wbdg.org/.

Hard copies of UFC printed from electronic media should be checked against the current
electronic version prior to use to ensure that they are current.

AUTHORIZED BY:
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UNIFIED FACILITIES CRITERIA (UFC)
REVISION SUMMARY SHEET

Document: UFC 3-600-01, Fire Protection Engineering for Facilities
Superseding: This UFC supersedes UFC 3-600-01, dated April 2003, and all
subsequent changes.

Description of Changes: This update to UFC 3-600-01 clarifies many of the
requirements in the April 2003 version, as well as updates references, and further
coordinates the services' requirements. New criteria for the following were added:

» Hydrant Color Coding

» Telecommunication Facilities

» Emergency Services Communication Centers

» High Rise Buildings

Reasons for Changes:
» New editions of many references, including NFPA 20.
» Clarify position on use of IBC versus NFPA 5000.
« Requirements of NFPA 50 were moved to NFPA 55.
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CHAPTER 1 INTRODUCTION
1-1 SCOPE.

This UFC establishes fire protection engineering policy and criteria for
Department of Defense (DOD) components. The provisions of this UFC are
applicable to all new and existing DOD facilities located on or outside of DOD
installations, whether acquired or leased, by appropriated or non-appropriated
funds, or third party financed and constructed. Facilities covered by this
document include all types of buildings and their contents, structures, whether
considered temporary or permanent, mobile and stationary equipment, waterfront
facilities, outside storage, and shore protection for ships and aircraft. Matters
relating to fire department operations, staffing, and equipment are not covered by
this UFC.

1-2 PURPOSE

The purpose of this UFC is to establish minimum protection requirements for
DOD facilities. These criteria are based on commercial requirements set forth by
national insurance underwriters and may exceed minimum national code
requirements. The requirements in this UFC reflect the need for the protection of
life, mission, and property (building or contents) while taking into account the
costs of implementing the criterion and risks associated with the facility. These
criteria have been established in the best interest of DOD.

1-2.1 Document Development

This document is intended to be used as a basis for the development of detailed
design documents (including scope, basis of design, technical requirements,
plans, drawings, specifications, cost estimates, request for proposals, and
invitations for bids) used for the procurement of facilities, facility similar
equipment, and other shore/land based infrastructure systems. It must be used
as a reference document and requirement in the procurement of architectural
and engineering services (A&E) and other consulting services to prepare detailed
design documents including those for design/build projects. It is not intended to
be used in lieu of detailed design documents in the procurement of facility
construction.

1-3 CRITERIA

This UFC implements the following public laws:

a. UNITED STATES CODE
http://www.gpoaccess.gov/uscode/index.html

b. USC Title 10, Section 1794 Military Child Care


http://www.gpoaccess.gov/uscode/index.html
http://www.gpoaccess.gov/uscode/index.html
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c. USC Title 15, Section 272 Utilization of Consensus Technical
Standards by Federal Agencies

d. USC Title 15, Section 2225 Hotel-Motel Fire Safety

e. USC Title 15, Section 2227 Fire Administration Authorization Act
(also referred to as the Fire Safety Act)

f. USC Title 15, Section 2225 Hotel-Motel Fire Safety
g. \1\ USC Title 49, Section 4151 Architectural Barriers Act of 1968 /1/

USC, Title 15, Section 272, identifies the necessary consensus technical
standards required to implement policy objectives and activities within the area of
fire protection engineering for the DOD. Compliance with criteria issued in
accordance with this UFC does not constitute an exception to the public laws.
Fire protection criteria must conform to the requirements of this UFC, the \1\
latest editions of the /1/ National Fire Codes, published by the National Fire
Protection Association (NFPA), except as modified by this UFC, and \2\ UFC 1-
200-01, General Building Requirements. /2/ Additional criteria include portions of
the \1\ latest edition of the FM Global (Property Loss Prevention Data Sheets, /1/
as referenced by this UFC. Buildings required to be accessible must meet the
provisions \2\ of Americans with Disabilities Act and Architectural Barriers Act
Accessibility Guidelines, ABA Chapters 1 & 2 and general Chapters 3 through
10. /2/ Note 1: UFC 1-200-01 identifies the base line building code as the
International Building Code to be used for all DoD construction. NFPA 5000
Building Construction and Safety Code, State or Local building codes will not be
used.

Note 2: Projects that have significant time delays between the award for design
and the beginning of construction must be re-evaluated and corrected to comply
with any new editions of criteria (including codes and standards) that have been
published.

1-3.1 Existing Facilities.

Existing facilities must meet the requirements of NFPA 101, Life Safety Code, for
existing occupancies.

Facilities that do not meet the requirements of NFPA 101 for existing facilities
must be brought up to, at least the minimum requirements for existing facilities. If
the facility cannot be brought up to the minimum requirements for existing
facilities without initiating a renovation, modernization, or rehabilitation project,
that project must meet the requirements for new construction as specified in this
UFC.

Any changes in occupancy require the facility to meet the requirements for new
construction for the new occupancy as specified in this UFC.
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1-3.2 Application/Types of Work Efforts.

This UFC applies to all work necessary to build, maintain, or change DoD
facilities/structures/systems. The services and agencies within DoD use various
terms to classify these work efforts.

1-3.2.1 Construction.

Construction projects provide new facilities/structures/systems and must comply
with the criteria in this UFC. Additions to existing buildings must comply with the
criteria for new buildings. \2\ Additions greater than 50% of the existing
building's gross floor area shall require the existing building comply with the
criteria for new buildings, to the maximum extent possible. Multiple additions
which cumulatively increase the original building footprint by more than 50% shall
require the existing building to comply with the criteria for new buildings, to the
maximum extent possible. /2/

1-3.2.2 Modernization/Major Investments.

Buildings that have alteration, modernization, modification, rehabilitation, and
renovation costs equal to or exceeding 50% of the replacement cost of the
building, must bring the entire building into compliance with new construction
requirements. \2\ Phased projects shall be considered based on the cumulative
total costs of all phases. The 50% cost value is exclusive of the costs to bring
the building into full compliance. /2/

Facilities in which alteration, modernization, rehabilitation, and renovation work is
less than 50% of the replacement value of the building, the building must comply
with the criteria in this UFC for new construction, to the maximum extent
practical. All new work accomplished as part of alteration, modernization,
modification, rehabilitation, and renovation actions/projects must meet the
requirements for new construction.

1-3.2.3 Sustainment and Restoration.

New work accomplished in facilities as part of repair, restoration, and
sustainment actions/projects must meet the requirements for new construction in
this UFC.

Note: Sustainment and restoration efforts should look beyond the scope of work
to ensure that the fire protection (including life safety) features are not being
compromised or designed only for the portion of the building that is being
repaired. The repair project, if possible, should include a basis to support the
entire building, i.e., if considering providing a fire alarm extender panel to the
existing antiquated fire alarm control panel, ensure the panel being provided has
the capability to support the entire building so any additional projects can utilize
the new panel without having to remove what was just installed.
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1-3.24 Conversion of Use/Change of Occupancy.

When any portion of an uninhabited building is modified from its current use to
that of an inhabited building, billeting, or a primary gathering building, as defined
by UFC 4-010-01, DoD Minimum Antiterrorism Standards for Buildings, for one
year or more, the building must meet the requirements for new construction.

Note: Examples would include a warehouse (uninhabited) being converted to
administrative (inhabited) use; an inhabited administrative building being
converted to a primary gathering building or billeting; or a non-compliant primary
gathering building/billeting being altered, modernized, modified, rehabilitated, or
renovated and converted to billeting/primary gathering building. Definitions of
inhabited, uninhabited, primary gather building and billeting are found in UFC 4-
010-01.

1-3.24.1 When any portion of a building is modified from its current use to
that of a mission essential building for one year or more, the building must meet
the requirements for new construction.

Note: Examples would include a warehouse being converted to an aircraft
hangar.

1-3.24.1 When any portion of a building is modified from its current use to
any other occupancy use for two years or more, the building must meet the
requirements for new construction. Changing groups of occupants within the
occupancy classification does not constitute an occupancy change.

Note: An example of modifying from one occupancy to another would include an
office building converted to mercantile. An example of changing groups of
occupants would include an installation personnel function occupying the office
space formally used by an installation contracting function.

1-3.3 Absence of Criteria

When a specific application is not covered by the criteria cited in this UFC, follow
national building codes, recognized industry standards, and standard engineering
practices. In the absence of such technical information, contact the DOD
component authority having jurisdiction (refer to the paragraph entitled “Authority
Having Jurisdiction (AHJ)”).

1-3.4 Performance-Based Fire Safety Design.

It is permissible that performance-based fire safety design methods be applied to
the renovation, restoration, remodeling or modernization of existing facilities to
address the evaluation of a subsystem, system, or complete building when it is
not possible to meet the provided prescriptive requirements for new construction.
New facilities for which established prescriptive criteria exist, must not be
permitted to use performance-based fire and life safety design methods. The
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use of performance-based fire safety design methods must only be permitted
upon authorization by the DOD component authority having jurisdiction (AHJ) for
new mission critical or unique facilities, where the user mandates requirements
and objectives that are not addressed by established prescriptive requirements of
national codes or this UFC. Performance-based fire safety design methods must
not be used to eliminate required exiting requirements of NFPA 101, nor must it
be used to eliminate automatic sprinkler systems required by DOD criteria.

1-34.1 Application and Use of Performance-Based Fire Safety
Design Methods.

If performance-based fire safety design is used or permitted by the DOD
component AHJ, Appendix D describes the provisions and applicable
requirements associated with the fire safety design of DOD facilities. Appendix D
is in accordance with the performance-based option of NFPA 101, Life Safety
Code, and the performance-based fire safety design approach of the Society of
Fire Protection Engineers (SFPE), Introduction to Performance-Base Fire Safety.
A fire protection engineer that meets the requirements of the paragraph entitled,
“Fire Protection During Construction® below must perform the performance-based
fire safety design.

1-3.5 Conflicts in Criteria.

If a conflict exists between this UFC and any other DOD document, referenced
code, standard, or publication, this UFC must take precedence. The individual
DOD components may issue specific technical guidance that expands the
requirements of this UFC. The Army and Air Force issue engineering technical
letters (ETLS); the Navy issues interim technical guidance (ITG); and the DLA
issues technical policies.

For Army, see http://www.hnd.usace.army.mil/techinfo/engpubs.htm.

For Air Force, see
www.afcesa.af.mil/Directorate/CES/Mechanical/FireEngr/default.htm.

For Navy, see http://dod.wbdg.org/.

1-3.6 Authority Having Jurisdiction (AHJ).

The term "AHJ" as used in the codes and standards referenced in this UFC must
mean the component office of responsibility, i.e., U.S. Army, HQ USACE/CECW -
CE; U.S. Navy, NAVFACENGCOM HQ Code CHE; U.S. Marine Corps, HQMC
Code LFF-1; U.S. Air Force, \2\ HQ AFCEC/CO; Defense Logistics Agency
(DLA), DS-IE; National Geospatial-Intelligence Agency (NGA), Security and
Installations; National Reconnaissance Office (NRO), MS&O/ESO; Washington
Headquarters Services (WHS), OPFM; National Security Agency/Central
Security Service, Office of Occupational Health, Environmental and Safety
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Services (NSA/CSS OHESS); /2/ and all other DOD components, Deputy Under
Secretary of Defense for Installations via the DOD Fire Protection Engineering
Working Group.

1-3.7 Equivalencies.

Equivalencies to established criteria may be approved by the AHJ, if the alternate
fire protection engineering design provides an equivalent level of fire protection
and life safety. Requests for approval must include written justification, hazard
analysis, cost comparisons, criteria used, and other pertinent data. Lack of funds
is not considered sufficient justification for deviation from established criteria.
Approved equivalencies and alternatives must only apply to the specific facility
involved and do not constitute blanket approval for similar cases.

\1\

1-3.8 Exemptions.

Exemptions to established criteria must be submitted to the AHJ for
determination. The exemption must demonstrate that the criteria cannot be
technically executed, or execution of the criteria will increase a hazard or create
a new hazard and no technical alternatives exist. Written request for exemptions
must include justification, hazards analysis, cost comparison, alternatives
considered, and other pertinent data. Lack of funds or cost savings are not
considered sufficient justification for deviation from established criteria.
Exemptions must only apply to the specific facility or project involved and do not
constitute blanket approval for similar cases. Exemptions must follow the
process outlined in MIL-STD-3007, Standard Practice for Unified Facilities
Criteria and Unified Facilities Guide Specifications.

11/

1-3.9 Antiterrorism Standards.

Design the facility to comply with UFC 4-010-01, DoD Minimum Antiterrorism
Standards for Buildings and UFC 4-020-01, DoD Security Engineering Facilities
Planning Manual. Antiterrorism requirements must not preclude any fire
protection requirements.

1-4 DESIGN ANALYSIS.

A fire protection design analysis is required for all designs and must address the
fire protection requirements of the project as required by this UFC. Summarize
the fire protection design analysis and submit with the first design submission
separate from other disciplines. Where applicable, discuss the following
minimum fire protection provisions (include required vs. provided):


http://www.wbdg.org/ccb/browse_doc.php?d=7214
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Building code analysis (i.e., type of construction, height and area
limitations, and building separation or exposure protection)

Classification of occupancy,
Compliance with this document and National Fire Codes,

Requirements for fire-rated walls, fire-rated doors, fire dampers with
their fire-resistive ratings, smoke compartmentation, smoke barriers

NFPA 101, Life Safety Code

Analysis of automatic sprinkler systems and suppression systems
and protected areas, including hydraulic analysis of required water
demand,

Water supplies, water distribution, location of fire hydrants,
Smoke control methods and smoke control systems,

Fire alarm system (the type of alarm system and location of the fire
alarm equipment),

Fire detection system (the type of detection system and location of
detectors),

Standpipe systems and fire extinguishers,

Interior finish ratings,

. Connection to and description of base fire alarm reporting system.

Identify the various occupancies and hazardous areas associated
with the facility,

Coordination with security and antiterrorism requirements,

Fire Department access.

Note: When directed by the cognizant fire protection engineer (FPE), projects
with little or no fire protection considerations may not require a fire protection
design analysis.

1-41

100% Design Submission.

The project FPE must review the 100% design submission of plans and
specifications and certify in writing that the design is in compliance with this UFC
and all applicable criteria. This certification letter must be submitted with the
100% submission.
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1-5 SERVICES AND QUALIFICATIONS OF FIRE PROTECTION
ENGINEERS.

Major projects require the design services and review of a qualified fire protection
engineer. Projects involving design or modification of, fire rated construction, fire
detection, fire suppression, or life safety systems require the services and review
of a qualified fire protection engineer. A qualified fire protection engineer is an
integral part of the design team, and must be involved in every aspect of the
design as it relates to fire protection. This includes, but is not limited to, building
code analysis, life safety code analysis, design of automatic detection and
suppression systems, water supply analysis, and a multi-discipline review of the
entire project. For the purposes of meeting this requirement, a qualified fire
protection engineer is defined as an individual meeting one of the following
conditions:

« Aregistered professional engineer (P.E.) who has passed the fire
protection engineering written examination administered by the
National Council of Examiners for Engineering and Surveys
(NCEES).

« Avregistered P.E. in a related engineering discipline with a minimum
of 5 years of experience, dedicated to fire protection engineering
that can be verified with documentation.

Exception: For Navy, \1\ DLA, and NRO /1/, a qualified fire protection engineer is
defined as a registered professional engineer (P.E.) who has passed the fire
protection engineering written examination administered by the National Council
of Examiners for Engineering and Surveys (NCEES).

1-6 FIRE PROTECTION DURING CONSTRUCTION.

Contract specifications must reference the Army Corps of Engineering Manual
(EM), EM-385-1-1, Safety and Health Requirements Manual, and NFPA 241,
Safeguarding Construction, Alteration, and Demolition Operations, and must
contain the requirement that the activity's fire regulations be followed.

Note: For Navy projects, Unified Facilities Guide Specification (UFGS) \1\ 01 35
26 Governmental Safety Requirements /1/, must be used.

\2\
1-7 RANGES AND REMOTE LOCATIONS.

Facilities on ranges and other remote locations shall comply with NFPA 1141,
Standard for Fire Protection Infrastructure for Land Development in Wildland,
Rural, and Suburban Areas and NFPA 1144, Standard for Reducing Structural
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Ignition Hazards from Wildland Fire, in addition to (or in lieu of, where
appropriate) the requirements of Chapters 2 through 6.

12/
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CHAPTER 2 BUILDING CONSTRUCTION
2-1 BASIC CRITERIA.

Conform building construction to fire resistance requirements, allowable floor
area, building height limitations, and building separation distance requirements of
the IBC, except as modified by this UFC. \1\ Occupancy definitions in the IBC
shall be used to determine the fire resistance requirements, allowable floor area,
building height limitations, and building separation distance requirements. /1/

2-1.1 Egress and Safety to Life.

Comply with NFPA 101 for building construction related to egress and safety to
life. For conflicts between the IBC and NFPA 101 related to fire resistance
rating, conform to NFPA 101 and applicable criteria contained in this UFC. \1\
Occupancy definitions in NFPA 101 shall be used to determine the means of
egress requirements. /1/ Appendix E provides a cross reference between the
construction types referenced in NFPA 220, Types of Building Construction and
the IBC.

2-1.2 Partitions.

The IBC fire resistance requirements for permanent partitions do not apply to
non-bearing partitions. For fire resistance ratings of non-bearing partitions,
comply with NFPA 101. Occupancy separation must comply with the “Required
Separation of Occupancies” table in the IBC.

2-1.3 Type of Construction.

Follow the requirements of the IBC to determine the permitted types of
construction.

Exception: Type V (wood) roofs may be constructed on buildings of Type | or I
construction, provided that they are separated from all other areas of the building
by horizontal 2-hour concrete or masonry fire resistive construction. These roofs
will not require sprinkler protection but will require draft stops to divide the spaces
into areas not exceeding 3,000 ft* (280 m?). Provide self-closing and latching
access doors of similar construction in the draft stop where there is no other
means of access to the area.

2-1.4 Separation Between Buildings.

Use the IBC to determine required separation distances between buildings
except as modified by this UFC.

2-1.4.1 Manufactured Homes.

11
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Separate house trailers in accordance with NFPA 501A, Fire Safety Criteria for
Manufactured Home Installations, Sites, and Communities.

2-15 Relocatables.

Relocatable facilities must have the same fire protection, construction and
separation requirements as non-relocatable facilities.

\1\

Provide a minimum separation of 50 ft (15.3 m between groups of extra hazard
occupancy, and 15 ft (4.6 m) for all other groups.

11/ \2\
2-1.6 Spray-Applied Fireproofing.

Provide UL Listed floor/ceiling and UL Listed roof/ceiling assemblies that provide
the proper fire rating, but does not require the underside of the roof or floor deck
to have spray-applied fireproofing applied. The assembly shall be designed so
only columns, beams, and trusses shall receive spray-applied fireproofing to
achieve the rating for the assembly.

12/
2-2 FIRE AREAS.

Conform to the IBC, except as modified by this UFC. Exceptions for specific
occupancies are listed in Chapter 6 of this UFC.

2-2.1 Relocatable Facilities — Light Hazard

Do not group mission critical relocatable facilities such as electronic equipment
vans to form areas greater than 6,000 ft* (557 m?) for unsprinklered facilities and
12,000 ft*1115 m? (1115 m?) for sprinklered facilities.

2-2.2 Relocatable Facilities — Extra Hazard

Do not group relocatable facilities having extra hazard occupancies as defined by
NFPA 13, Installation of Sprinkler Systems, to form areas greater than 4,000 ft*
(372 m?) for unsprinklered facilities and 8,000 ft* (743 m?) for sprinklered
facilities.

\2\
2-2.3 Fire Rated Walls.

Identify all fire rated walls that have a fire rating of 2-hours or greater by labeling
the wall with the following; "Fire Wall — Do Not Penetrate".

12
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Apply labeling using florescent red or orange paint and stencils.

Letters must be a minimum of 4-inches (100 mm) in height.

Paint a continuous solid florescent red or orange stripe the length
of the wall. The stripe shall be 24-inches (610 mm) wide.

» For aesthetic reasons, this requirement does not apply to walls
inside stairwells or public areas such as offices, lobbies, or
corridors that do not have drop ceilings.

« In areas with drop or finished ceilings, label the wall above the
drop or finished ceiling.

< In mechanical, electrical and other similar rooms, paint "Fire Wall —
Do Not Penetrate" 8 feet (2.4 m) above the finished floor level.

« Space labeling at a maximum of 10 foot (3.0 m) intervals.

» In rooms with raised flooring, paint labeling on fire walls below the
level of the raised floor with label spacing reduced to 5 foot (1.5 m)
intervals. Also, paint a continuous solid florescent red or orange
stripe the length of the wall. The stripe shall be 12-inches (305
mm) wide, or the depth of the floor, whichever is less.

- Metal, plastic or paper decal signs are not acceptable.

- Take care when applying paint to prevent over-spray onto adjacent
finishes.

12/
2-3 BUILDING HEIGHT LIMITATIONS.

Conform to the IBC, except as modified by this UFC.
2-4 LIMITING INTERIOR FIRE SPREAD

2-4.1 Door Openings.

Door openings, in fire resistive construction, must be protected in accordance
with \2\ NFPA 80, Fire Doors and Other Opening Protectives /2/. Fire door
assemblies are required on each side of the door opening in 4-hour fire walls
when openings are fitted with 3-hour rolling or sliding fire doors. Use fire doors
listed by Underwriters Laboratories Inc. (UL), FM, or a nationally recognized
testing laboratory (NRTL). Do not modify approved fire doors in the field. Local
fabrication of fire doors is not permitted.

13
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2-4.2 Penetrations.

The protection of ducts at point of passage through firewalls must be in
accordance with NFPA 90A, Installation of Air-Conditioning and Ventilating
Systems, and/or NFPA 90B, Installation of Warm Air Heating and Air-
Conditioning Systems. All other penetrations, such as piping, conduit, and
wiring, through firewalls must be protected with a material or system of the same
hourly rating that is listed by UL, FM, or a NRTL.

2-5 MEANS OF EGRESS

\1\ Occupancy definitions in NFPA 101 shall be used to determine the means of
egress requirements. /1/

2-5.1 Requirements.

Comply with the requirements of NFPA 101, except as modified by this UFC.
2-5.2 Means of Egress Marking.

Mark means of egress in accordance with NFPA 101. \1\/1/ Internally
illuminated signs must be light emitting diode (LED) type, electroluminescence
(LEC), or cold cathode type. Incandescent fixtures are not permitted except
existing fixtures, which may remain in use.

\2\ NOTE: Use of the graphic emergency exit symbols with and without
directional arrows (NFPA 170 or host nation equivalents) in lieu of the text “EXIT”
are permitted. /2/

Exception: In overseas locations; additional markings may be required to remain
consistent with local national standards; colors may be consistent with local
national standards, and bilingual signs are permitted.

2-5.2.1 Radioluminous EXxit Signs.

Radioluminous exit signs in DOD facilities are not permitted.
\2\

2-5.2.2 Photoluminescent Exit Signs and Markings.

Photoluminescent exit signs and egress path \2\ markings are permitted /2/
where provided with a reliable external illumination (charging) source providing a
minimum illumination of 5 foot-candles (54 lux) of unfiltered fluorescent light.

Note: External illumination source must be energized at all times during building
occupancy. Such lighting must not be controlled by automatic timers, automatic
sensors including area occupancy sensors, or accessible manual switches.
Controls for such lighting must be accessible only to authorized personnel. /2/

14
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\2\
2-5.3 Maximum occupant load

The maximum occupant load for any space or facility shall not exceed one
person per 7 square feet (0.65m?) of net floor space or the maximum capacity of
the required egress components whichever is less.

12/
2-6 INTERIOR FINISH
2-6.1 Interior Wall and Ceiling Finish.

Wall and ceiling finishes, and movable partitions must conform to the
requirements of NFPA 101 for interior finishes.

2-6.1.1 Drop-out ceilings (foam-grid panels) are not permitted.

2-6.2 Interior Floor Finish.

Conform to the requirements of NFPA 101.
2-7 INSULATION

2-7.1 Requirements.

Use thermal and acoustical insulation with a flame spread (FS) rating not higher
than 75, and a smoke developed (SD) rating not higher than 150 when tested in
accordance with ASTM E 84 (NFPA 255), Standard Method of Test of Surface
Burning Characteristics of Building Materials. Test cellular plastic insulation in
the same densities and thicknesses as the material that will be used in
construction applications.

2-7.2 Exceptions to Insulation Criteria.

For certain types of insulation installation, the exceptions described in
paragraphs directly below will apply; see “Flame Spread — No Smoke Developed
Rating Limitation” and “No Flame Spread or Smoke Limitation”.

2-7.2.1 Flame Spread - No Smoke Developed Rating Limitation.

Compliance with the SD rating limitation is not required, and a FS rating up to
100 is permitted for insulation, including insulating sheathing installed within wall
assemblies. In such installations, conform the interior finish materials to the
paragraph entitled “Interior Finish” with a minimum fire-resistance rating of 15
minutes when tested in accordance with ASTM E 119, Standard Test Methods
for Fire Tests of Building Construction and Materials.

15
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2-7.2.2 No Flame Spread or Smoke Limitation.

Compliance with FS and SD limitations are not required for the following
applications:

Insulation installed above poured concrete or poured gypsum roof
decks, nominal 2-inch (50.8 mm) thick tongue-and-groove wood
plank roof decks, or precast roof deck panels or planks that are
approved by a NRTL, as noncombustible roof deck construction.

« Insulation installed above roof decks where the entire roof
construction assembly, including the insulation, is UL listed as Fire
Classified, or FM approved for Class | roof deck construction or
equal listing or classification by a NRTL.

< Insulation contained entirely within panels where the entire panel
assembly used in the construction application meets the cited FS
and SD limitations.

« Insulation isolated from the interior of the building by masonry
walls, masonry cavity walls, insulation encased in masonry cores,
or concrete floors.

« Insulation installed over concrete floor slabs and completely
covered by wood tongue-and-groove flooring without creating air
spaces within the flooring system.

Insulation completely enclosed in hollow metal doors.

Insulation installed between new exterior siding materials and
existing exterior siding or wood board, plywood, fiberboard, or
gypsum exterior wall sheathing.

Note: The exception to SD limitations described in this paragraph is not
applicable to hospitals and correctional facilities.

2-8 ROOF COVERINGS AND ROOF DECK ASSEMBLIES
2-8.1 Roof Coverings.

Use roof coverings approved and listed by a NRTL. The UL Roofing Materials
and Systems Directory lists three Classes (A, B, and C) of acceptable roof
coverings based on compliance with \2\ UL 790, Standard Test Methods for Fire
Tests of Roof Coverings /2/ and NFPA 256, Fire Tests of Roof Coverings.
Restrict Class C roof coverings to housing and buildings under 8,000 ft* (744 m?)
and that are not mission essential.

2-8.2 Roof Deck Assemblies.
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Roof deck assemblies must be FM Class | approved, or UL listed as Fire
Classified or equal listing or classification by an NRTL.

» Exception 1: Fully sprinklered buildings.

- Exception 2: Buildings less than 8,000 ft*744 m? (744 m?).
\2\
2-9 FIRE DEPARTMENT ROOF ACCESS.

Fire Department roof access shall be in accordance with the IBC.

12/
2-10 FIRE DEPARTMENT (EMERGENCY) VEHICLE ACCESS.
2-10.1 All-Weather Ground Access.

All buildings greater than 5,000 sq ft (465 m), or more than two stories in height
must have at least one means of all-weather ground access to allow emergency
vehicles unimpeded access to the building. All-weather ground access must be
paved, start from the road, and terminate no farther than 33 ft (10 m) from the
building.

Exception: An engineered all-weather surface that is not paved may be provided
if approved by the AHJ.

2-10.1.1 Access to Residential Facilities.

Residential facilities must be provided with all-weather ground access to 3 sides,
with a minimum of 2 sides having access to sleeping rooms.

2-10.2 Vehicle Access.

All force protection equipment, such as bollards or gates, must not require more
than one person to remove or open. Access may require fire apparatus to drive
over a curb. Any locking device controlling vehicle access must be under control
of the Fire Department or 24-hour security personnel located at the specific
facility. Dimensions of fire lanes and turnarounds must comply with NFPA 1,
Uniform Fire Code.

2-10.3 Aerial Apparatus Access.

New facilities four stories or more in height and all new warehouses must be
provided with suitable all-weather ground access surface for aerial apparatus on
a minimum of two sides of the perimeter of the structure.

2-10.4 Fire Department Connection.
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Facilities with fire department connections for sprinkler or standpipe systems
must be provided with suitable all-weather ground access surface for pumper
apparatus within 150 ft (45 m) of such fire department connections.

2-11 AIR HANDLING
2-11.1 Design Requirements

\2\ Mechanical fire protection features for air /2/ handling, heating, ventilation,
and exhaust systems must comply with the requirements of NFPA 90A, except
as modified by this UFC.

2-11.2 Corridors.

Egress corridors must not be used as a portion of a supply, return, or exhaust air
system serving adjoining areas. \2\ Corridor space above the ceiling may be
used as a plenum as permitted in the IBC/IMC. /2/

Exception: Toilet rooms, bathrooms, shower rooms, sink closets, and similar
auxiliary spaces may have air transfer openings, unless prohibited by NFPA 101,
such as in residential occupancies.

2-11.3 Plenums.

Plenums may be used as an integral part of an air handling system only if they
conform to the requirements of NFPA 90A. Under no circumstances may
combustible materials be located within the plenum space. Electrical wiring
passing through the space, including telephone and communication wiring, must
be plenum rated or must be in metal conduit. Rooms or areas that form a
plenum space or that are used as a plenum must not be occupied for any
purpose except during repairs or maintenance operations to the air handling
equipment.

2-11.4 Smoke and Heat Vents.

Smoke and heat vents may be considered in buildings where a high rate of heat
release is anticipated during a fire. In buildings without automatic sprinklers,
smoke and heat vents must be arranged to operate automatically in accordance
with NFPA 204, Smoke and Heat Venting. In buildings with automatic sprinkler
protection, smoke and heat vents must be arranged to operate in the manual
mode only. Skylights are the preferred method of providing manual smoke and
heat vents.

\2\
2-11.5 Fire and Smoke Dampers.
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All damper locations shall be provided with access doors in finished ceilings that
do not have removable panels within 1 foot (305 mm) of the damper location.
Size the access door to allow physical access to the duct.

Provide dampers that close against the maximum calculated airflow of that
portion of the air duct system in which they are installed as required by NFPA
90A.Duct Penetrations. Protect duct through-penetrations of fire rated partitions
having a fire resistive rating of less than 2 hours with fire stop systems
listed/approved for the particular opening size and duct assembly. If a
listed/approved firestop system is not available for the particular assembly,
protect the opening with a fire damper.

12/
2-12 PLASTIC PIPE AND CONDUIT
2-12.1 Penetrations.

Penetrations by plastic pipe or conduit through fire-rated walls, partitions, shafts,
and floors must be fire-stopped by an approved or listed method in accordance
with ASTM E 814, Standard Test Method for Fire Tests of Through-Penetration
Fire Stops or UL 1479, Fire Tests of Through-Penetration Firestops.

2-12.2 Prohibited Locations.

Plastic pipe and conduit must not be installed in exit stair enclosures, or in air
plenum spaces unless specifically listed for that application.

2-13 FIRE RETARDANT TREATED (FRT) PLYWOOD
2-13.1 New Construction.

Use of FRT plywood is prohibited, except as permitted by the IBC. FRT plywood
must not be used in any part of the roof or roofing system.

2-13.2 Existing Construction.
FRT plywood installations should be regularly inspected for structural integrity.

Replacement of damaged FRT plywood may require additional fire protection
measures if FRT plywood is replaced with more combustible materials.

19



UFC 3-600-01
26 September 2006
Change 2, 1 February 2013

THIS PAGE INTENTIONALLY LEFT BLANK

20



UFC 3-600-01
26 September 2006
Change 2, 1 February 2013

CHAPTER 3 WATER SUPPLY FOR FIRE PROTECTION
3-1 WATER DEMANDS FOR SPRINKLERED FACILITIES
3-1.1 Factors Influencing the Water Demand for Sprinklers.

The water demand required for sprinkler protection depends upon occupancy,
discharge density, design area, and type of sprinkler system (wet or dry), type of
construction, and other building features.

3-1.2 Water Demand for Sprinklers.

The water demand required for sprinklers must be determined from Table 4-1.
3-1.2.1 Design Densities.

Design densities indicated in Table 4-1 are minimum densities, and each
sprinkler in the design area must discharge at least the flow rate required to
produce the stipulated density.

3-1.2.2 Design Area.
Design areas shown in Table 4-1 are the hydraulically most remote areas.

3-1.3 Water Demand for Hose Streams.

Hose streams are needed concurrently with sprinkler discharge in order to effect
final extinguishment or to wet down adjacent structures. The hose stream
demand for sprinklered occupancies must be determined from Table 4-1.

3-1.4 Total Water Demand for Sprinklered Occupancies.

The total water demand for sprinklered occupancies is equal to the sum of the
domestic/industrial demand plus the sprinkler system(s) water demand and the
hose stream(s) demand. The total demand must be available at the sprinkler
system connection to the underground main, and at the pressure necessary to
produce the required sprinkler density over the required hydraulically most
remote area of sprinkler operation.

3-1.5 Water Demand for Sprinklers (Special Facilities).

Special requirements apply to some facilities, as indicated in the subparagraphs
immediately below.

3-15.1 Family Housing.

Water demand for family housing must be the sprinkler water demand plus
domestic demand and 250 gpm (950 L/m) for hose streams.
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3-1.5.2 Warehouses (Piled or Rack Storage).

Water demands for warehouses containing rack storage or piled storage must
comply with the paragraph entitled “Warehouses and Storage Facilities”.

\1\ /1/
3-1.5.3 Aircraft Hangars.

Water demands for aircraft hangars must comply with the paragraph entitled
“Aircraft Facilities”.

3-1.54 Aircraft Acoustical Enclosures.

Water demands for these facilities must comply with the paragraph entitled
“Aircraft Acoustical Enclosures”.

3-1.5.5 Ordnance Facilities.

Water demands for ordnance facilities must comply with the paragraph entitled
“‘Ordnance”.

3-1.5.6 Flammable and Combustible Liquid Storage.

Water demands for flammable and combustible liquid storage facilities must
conform to the paragraph entitled “Storage of Flammable and Hazardous
Materials and Hazardous Waste”.

3-2 WATER DEMANDS FOR UNSPRINKLERED FACILITIES.

Water demands for buildings and facilities that are not fully sprinklered are based
on fire department hose stream requirements.

3-2.1 Hose Stream Demands for Unsprinklered Facilities.

Hose stream demands and duration requirements for facilities that are not fully
sprinklered are outlined in Appendix C. The following factors affect the water
demand and duration and must be considered to determine the specific demand
and duration within a given range in accordance with Appendix C:

« Occupancy classification,

» Response time by fire department,
< Type of construction,

» Number of stories,

« Separation distances,
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< Building floor area, and
« Firefighting access.
3-2.1.1 Procedure.

The procedure for determining specific fire flow demands and duration within a
range is provided in Appendix C. This procedure must be followed to determine
the minimum requirements for facilities that are not fully sprinklered.

3-2.1.2 High Demands.

When the required fire flow demand exceeds 2,000 gpm (7,570 L/m), a cost and
benefit analysis must be conducted to determine if additional fire protection
systems, features, or design changes that provide more favorable factors, such
as type of construction or sprinkler protection, are more cost effective than
providing the required fire flow.

3-2.2 Hose Stream Demand for Unsprinklered Special Facilities.

Special requirements may apply to certain facilities. Such facilities include ship
berthing and drydock facilities, family housing, petroleum oil lubricant (POL)
areas, aircraft parking and refueling areas, and vehicle and yard storage. See
below.

3-2.2.1 Ship Berthing and Drydock Facilities.

Refer to the paragraph entitled “Waterfront Facilities” for water demand
requirements for ship berthing and drydock facilities.

3-2.2.2 Family Housing.
The water demand for unsprinklered family housing must be as follows:
< One-story - 500 gpm (1,900 L/min) for 90 minutes.
e Two-story - 750 gpm (2,840 L/min) for 90 minutes.
« Three-story and above - 1,000 gpm (3,785 L/min) for 90 minutes.
3-2.2.3 Petroleum Oil Lubricant (POL) Areas.
POL areas must conform to the following:

» Aboveground Atmospheric POL Tanks. Table 3-1 provides fire
flow rates for non-pressurized POL tanks.

« Aboveground Pressurized POL Tanks. Table 3-2 provides fire flow
rates for pressurized POL tanks.
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\2\
« Underground Atmospheric Tanks. 500 gpm (1900 L/min) for 240
minutes.
« Underground Pressurized Tanks. 250 gpm (950 L/min) for 240
minutes.
12/

Table 3-1 Atmospheric POL Tank Cooling Water

TANK DIAMETER FIRE FLOW RATE
FEET METERS GPM L/MIN
0-64 0-19 500 1900
65-119 20-35 750 2840
120 - 154 36 - 46 1,000 3,785
155 -199 47 - 61 1,250 4,740
200 or greater 61 or greater 1,500 5,680
Minimum duration: 240 minutes.
Note: Provide an additional 500 gpm (1,900 L/min) for each exposed tank,
pressure vessel or handling facility within 50 ft (15.3 m) or one tank diameter,
whichever is greater, of the largest tank under consideration. The maximum
water supply for storage tanks must not exceed 2,500 gpm (9,465 L/m).
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Table 3-2 Pressurized POL Tank Cooling Water

TANK GROUP SIZE FIRE FLOW RATE

GPM (L/MIN)

Single tank less than 30,000 gallon 250 (950)

(113,550 L) capacity.

Single tank more than 30,000 gallon 500 (1900)

(113,550 L) capacity.

2 to 6 tanks, one or more tanks greater than 500 (1900)

30,000 gallon (113,550 L) capacity.

2 to 6 tanks, each greater than 30,000 1,000 (3795)

gallon (113,550 L) capacity.

7 or more tanks, each tank less than 30,000 1,000 (3785)

gallon (113,550 L) capacity.

7 or more tanks, one or more tanks greater 1,500 (5680)

than 30,000 gallon (113,550 L) capacity.

Minimum duration: 240 minutes

3-2.3 Aircraft Parking and Refueling Facilities.

A minimum fire flow rate of 1,000 gpm (3,785 L/min) for a 2-hour duration is to be
provided for all such facilities.

3-2.4 Yard and Outdoor Storage.

Yard and outdoor storage must be protected in accordance with NFPA 80A,
Protection of Buildings from Exterior Fire Exposures, NFPA 13, and FM Global
Data Sheet 1-20, Protection Against Exterior Fire Exposure. Aisle widths and
separation distances must be maintained to limit the exposure to nearby
buildings and to facilitate manual fire fighting operations.

3-2.5 Vehicle Parking Areas.

A minimum fire flow rate of 500 gpm (1900 L/m) for a 2-hour duration must be
provided for all such facilities.

3-3 WATER SUPPLY PRESSURE REQUIREMENTS
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3-3.1 Pressure Required.

Pressure required for sprinklered facilities must be the most demanding pressure
of the domestic/industrial demand, sprinkler demand, or hose stream demand
and must be determined by hydraulic calculations.

3-4 QUANTITIES OF WATER REQUIRED.

Requirements for fire protection water storage are based on the assumption that
there will be only one fire at a time. The quantity of water required is equal to the
product of the fire protection water demand and the required duration. This
guantity represents fire protection requirements only, and must be available at all
times. Water supply for domestic, industrial, and other demands must be added
to these requirements to determine the total amount of water that is necessary at
a facility.

3-4.1 Total Storage Capacity.

The total supply stored for fire protection purposes must be sufficient to meet the
maximum required fire flow demand \2\ or 150% of the pump’s rated capacity,
whichever is greater, /2/ for the durations specified in this UFC.

3-4.2 Reduction in Storage Capacity.

In computing the fire protection storage requirement, a reduction in storage
capacity is acceptable if an adequate replenishment source is available. Factors
that must be evaluated include the reliability of the makeup facility, its sustained
flow capacity, its method of operation (automatic or manual), and flow limitations
imposed by the capacity of treatment operations. These factors and calculations
must be reviewed and approved by the cognizant Fire Protection Engineer.

3-4.3 Replenishment of Storage.

The water storage must be self-replenishing. It must reach required volume
during normal consumption within 48 hours, and within 24 hours curtailing normal
consumption.

3-5 WATER FOR FIRE PROTECTION.

One or more of the following reliable means shall provide \2\ fire protection water
to an installation: /2/

= Multiple connections to looped or gridded public water distribution
system(s) arranged so that during any single-point failure, at least
50% of the maximum required fire flow demand plus 100% of
domestic demand can still be supplied to the activity / facility.
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« A single connection to a public water distribution system, plus on-
site storage that is adequate to supply domestic demand for 24
hours plus the maximum required fire flow demand in the event the
connection to the public system is lost.

= One or more on-site sources, such as wells or open bodies of
water, with treated water storage capacity adequate to supply
domestic demand for 24 hours plus the maximum required fire flow
demand.

- For a small, non-mission-essential activity, such as a reserve
training center, a single connection to a looped or gridded public
water distribution system, capable of providing concurrent domestic
and fire flow demands to the facility, is acceptable.

3-5.1 On-Site Storage.

Where on-site storage \2\ for an installation or facility /2/ is part of a sole-source
water supply, or is needed to provide the required fire flow, the storage facilities
must be divided into two or more approximately equal capacity tanks or reservoir
sections, arranged so that at least one-half of the water supply will always be
available during tank or reservoir maintenance. The discharge or suction line(s)
from each individual tank or reservoir section shall be sized to deliver the
maximum required fire flow.

Exception: Existing water storage facilities deemed reliable by the AHJ may be
acceptable.

3-5.2 Monitoring

Water level must be remotely monitored in accordance with NFPA 22 and NFPA
72 at a constantly attended location, preferably at the installation’s fire and
security dispatch center. In locales subject to freezing, water temperature of
above-ground storage tanks must likewise be monitored at a constantly-attended
location.

\2\

3-5.3 Rural, Remote, Range, and Wildland Locations.

Fire protection water supplies supporting rural, remote, range, or wildland facility
locations without water distribution systems shall be in accordance with NFPA
1142 Standard on Water Supplies for Suburban and Rural Fire Fighting.

12/
3-6 FIRE PUMPS.
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3-6.1 Requirements.

Pumps for fire protection must have adequate capacity with reliable power and
water supply. This equipment must conform to requirements of NFPA 20,
Standard for the Installation of Stationary Pumps for Fire Protection. Fire pumps,
drivers, and other equipment including automatic accessories must be listed by
UL, approved by FM, or listed or classified by an NRTL.

3-6-1.1 Fire pumps must be located in a detached, noncombustible pump
house or located in a fire rated room in accordance with NFPA 20 and must
have direct access from the exterior. \2\ Access to the fire pump house or fire
pump room shall be via double-doors or overhead door directly to the exterior.
12/

3-6-1.2 For mission critical facilities provide a reserve fire pump of the
same size when the water supply cannot support 25% of the sprinklers in the
hydraulically most remote design area with the primary fire pump out-of-service.

Exception: For DLA, a reserve fire pump of the same size must be provided
whenever a fire pump is required.

\2\

3-6.1.3 Provide at least 4 feet (1220 mm) of clearance around the pump,
pump controller, and control valves in the pump piping.

3-6.1.4 Clean, pretreat, and prime all piping. Paint all piping with one coat
of red alkyd gloss enamel. After all field painting is complete, provide labeling
on the surfaces of the piping in the pump room to show the water flow direction
and pipe function (i.e., "Intake", "Discharge", "To Fire Dept. Connection”, "To
Bypass", "To Test Header", "To Standpipe”, "To Sprinkler System"). Provide
white painted stenciled letters and arrows, a minimum of 2 inch (50 mm) in
height and visible from at least 3 sides when viewed from the floor.

3-6.1.5 Size pumps so the maximum sprinkler demand or interior
standpipe demand shall not exceed 140% of rated pump capacity.

3-6.1.6 Terminate all drainage piping or test piping from the fire pump or
associated appurtenances (i.e., circulation relief valve, bowl drains, etc.),
including backflow preventers, to the exterior of the building so it will not cause
damage. Discharge to the exterior must not interfere with exiting from the
building. Water discharge must not cross an exit or exit discharge. Drainage
piping of less than % -inch (20 mm) may discharge to a floor drain.

12/
3-6.2 Pump Type.

28



UFC 3-600-01
26 September 2006
Change 2, 1 February 2013

A fire pump may be either a horizontal or vertical shaft centrifugal pump or a
vertical shaft turbine pump; whichever is most economical and appropriate for the
intended use. A centrifugal pump in either the horizontal or vertical position must
not be used where suction lift is required. A vertical shaft turbine pump must be
used for suction lift.

3-6.3 Pump Starting Arrangement.

Fire pumps must be arranged to start automatically. Fire pumps may be
arranged for manual starting when other available water supply sources are
capable of providing demands for automatic sprinkler systems simultaneously
with domestic and industrial demands.

3-6.3.1 Pump Shut Down.
Once started, fire pumps must be arranged to run until shut down manually.

Exception 1: Operation by automatic periodic exercise timers used for the
required preventive maintenance run times.

Exception 2: Automatic shut down upon total exhaustion of suction reservoir
water may be permitted.

3-6.4 Pump Drive.

Electric power supply(ies) for pumps used in fire protection service must comply
with NFPA 20. Where electric power is economically available from a reliable
single source of adequate capacity or from two independent sources each of
adequate capacity, pumps may be electric driven. When such electrical power
supplies are not available, fire pumps must be diesel driven. Spark ignited
internal combustion engines must not be used to drive fire pumps.

Exception: A diesel driven fire pump does not have to be provided when the fire
pump is equipped with an automatic transfer switch and connected to an
emergency generator.

Note: A reliable single power source is defined as a power source having an
average forced down time, excluding scheduled repairs, which does not exceed
8 consecutive hours for any one incident nor more than 24 hours cumulatively
over the last 3 years.

3-6.5 Pump Bypass.

Provide a bypass in accordance with NFPA 20 around all booster fire pumps (fire
pumps which take suction from a pressurized source for the purpose of boosting
pressure).

3-6.6 Backflow Preventer.
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Where a backflow preventer is required for a fire pump installation, it should be
located on the discharge side of the pump. The location of the backflow
preventer needs to be coordinated with local environmental requirements.

\2\

3-6.7 Electric Circuits for Diesel Engine Driven Pumps

Provide a separate hard-wired electric circuit for the pump controller and a
separate hard-wired electric circuit for the engine block heater.

3-6.8 Controller for Electric Drive

For electric driven pumps provide soft start, reduced voltage controllers.

3-6.9 Test Header

Provide a linear test header manifold on the building exterior that permits flow
testing directly from the header using one length (50 ft) of attached hose.
Coordinate the location of flow testing facilities with other disciplines to ensure
flow from test header does not discharge onto other equipment or cause property
damage.

3-6.10 Flow Meter

Provide a flow meter in addition to a test header. Locate the flow meter such that
both the test loop and the test header arrangement are metered.

12/

3-7 WATER DISTRIBUTION SYSTEMS.
3-7.1 Distribution Mains.
3-7.1.1 The distribution system must be sized to accommodate fire flows

plus domestic and industrial or flushing demands that cannot be restricted
during fires.

3-7.1.2 Distribution must be looped to provide at least 50 percent of the
required fire flow in case of a single break.

3-7.1.3 Dead-end mains must be avoided.

\2\

3-7.1.4 The water distribution system must be able to support 150% of the

building fire pump rated capacity with a minimum pressure of 20 psi (137.9 kPa)
at the suction side of the pump.
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12/

3-7.15 Distribution systems must be designed in accordance with AWWA
Manual M 31 Distribution System Requirements for Fire Protection, NFPA 24,
Installation of Private Fire Service Mains and Their Appurtenances, and UFC 3-
230-01, Water Storage, Distribution, and Transmission.

\2\

3-7.1.6 Provide appropriate corrosion protection. For the Army and DLA,
comply with UFC 3-570-02A, Cathodic Protection, and for the Navy and Air
Force, comply with UFC 3-570-02N, Electrical Engineering Cathodic Protection.

3-7.1.7 Minimum size for piping supplying NFPA 13 fire sprinkler systems
must be not less than 6 inches (152 mm) in diameter.

3-7.1.8 See UFC 3-230-01, Water Storage, Distribution, and
Transmission, for velocity limits in water supply piping. For mains served by fire
pumps or serving fire pumps, velocities shall be calculated using the 150
percent rated capacity of the fire pump.

12/
3-7.2 Valves.

Control valves must be provided in each source of water supply, such as tanks
and pumps. Control valves must be either post-indicating or outside-stem-and-
yoke types. A sufficient number of sectional valves must be provided so that not
more than a combined total of five hydrants and sprinkler systems, or not more
than three sprinkler systems must be out of service due to a single break.
Sectional valves may be key-operated type. New valves must open by counter-
clockwise rotation of the stem.

\2\ Note: For DLA projects, in lieu of post indicating control valve, use outside —
stem-and —yoke type control valves. /2/

3-7.2.1 Drawings.

Drawings must be provided showing control and sectional valve locations and
valve sizes. Existing left-hand valves must be clearly indicated on drawings.

\2\
3-7.2.2 Supervision.

Provide supervision of all post indicator valves (PIVs). Supervision shall be
accomplished using a lock or tamper seal.

12/
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3-7.3 Hydrants.

Fire hydrants must be UL listed, FM approved, or listed or classified by an NRTL
and must have two 2-1/2-inch (65 mm) hose outlets and one 4-1/2-inch (115m)
suction connection with national standard fire hose threads in accordance with \2\
/2] NFPA 1963, Fire Hose Connections. Wet-barrel or California-type hydrants
are preferable in areas where there is no danger of freezing. Dry barrel or traffic-
type hydrants must be used in areas where there is a danger of freezing.
Hydrants must be aboveground type. If local municipal departments use
nonstandard connections, adapters must be made and supplied to engine
companies that respond to DOD installation fires. In DOD installations serviced
by only local fire departments, hydrant hose threads must meet local
requirements. \2\ See AWWA Manual M 17, Installation, Field Testing, and
Maintenance of Fire Hydrants and AWWA Manual M 31, Distribution Systems
Requirements for additional information. /2/

Note 1. Overseas bases with current below grade hydrants in accordance with
local national policy are acceptable.

Note 2: For Navy projects, a 4-inch (100 mm) suction connection must be
provided for facilities that have existing fire hydrants with 4-inch (100 mm)
suction connection.

3-7.3.1 Hydrant Color Coding.

\2\ Hydrant barrels shall be color coded to prevent cross-connection. In the
absence of an installation established color code standard the following colors
shall be used; red for non-potable water, yellow for potable water, and purple for
reclaimed/reuse water. All hydrants shall also be marked based on the fire flow
capacity. In the absence of an installation established marking standard the
hydrant bonnet shall be painted in accordance with NFPA 291, Fire Flow and
Marking of Hydrants.

Exception: Hydrants at DoD facilities serviced only by local municipal fire
departments shall comply with the requirements of the local municipality. /2/

3-7.3.2 Installation Requirements.

- Hydrants must be installed adjacent to paved areas, accessible to fire
department apparatus.

« Hydrants must not be closer than 3 ft (1 m) nor farther than 7 ft (2.1 m)
from the roadway shoulder or curb line.

» Hydrants must be installed with not less than 6-inch (150 mm) connection
to the supply main, and valved at the connection.
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« Barrels must be long enough to permit at least 18-inch (450 mm)
clearance between the center of the 4-1/2-inch (115 mm) suction
connection and grade.

- The ground must be graded so that any surface drainage is away from the
hydrant.

« Installation must be in accordance with NFPA 24, except as modified by
this UFC.

= Suction connection should be perpendicular to the street to allow straight
lined connection to the pumper.

- At airfields, the tops of the hydrants should not be installed more than 24
inches (610 mm) above the level of the adjacent airfield pavement but in
no case must the tops of the hydrants be installed higher than 30 inches
(760 mm) above the airfield pavement.

3-7.3.3 Spacing Requirements.

A sufficient number of hydrants must be provided so that \2\ fire flow /2/ demand
can be met without taking more than 1,250 gpm (4,740 L/min) from any single
hydrant. Hydrants must also be spaced in accordance with the following
requirements:

« All parts of the building exterior must be within 350 ft (106 m) of a
hydrant with consideration given to accessibility and obstructions.
Hydrants must be located with consideration given to emergency
vehicle access.

» At least one hydrant must be located within 150 ft (45 m) of the fire
department connection.

« Hydrants protecting warehouses must be spaced a maximum of
300 ft (91 m) apart.

« Hydrants protecting aircraft hangars must be located at 300 ft (91
m) maximum intervals, and there must be at least one hydrant at
each corner of the hangar.

« Hydrants protecting POL storage and distribution facilities must be
spaced at 300 ft (91 m) maximum intervals. Provide a minimum of
two hydrants. Locate hydrants so that protected exposures can be
reached by hose lays not exceeding 300 ft (91 m) in length.

« Hydrants protecting aircraft parking and servicing aprons must be
spaced at 300 ft (91 m) maximum intervals along one side.
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« Hydrants protecting exterior storage must be spaced at 300 ft (91
m) maximum intervals around the perimeter.

» Hydrant spacing must not exceed 600 ft (182 m) for \2\ family
housing developments without sprinkler protection. Hydrant
spacing must not exceed 1,000 ft (305 m) for family /2/ housing
developments with sprinkler protection.

3-7.3.4 Hydrant Protection.

Hydrants located adjacent to parking areas or other vehicle traffic areas, must be
protected by bollards. The bollards must be located so they are not directly in
front of an outlet. \2\ The bollards must allow clearance to attach hoses, allow for
the removal of the hydrant caps, and for the hydrant to be opened and closed
without obstructions. /2/

3-7.4 Pressure-Regulating Valves (PRVS) .

PRVs are restricted in use on fire protection water systems by NFPA 24. Where
essential, PRVs must be installed on individual services rather than on the main
piping. Where PRVs are provided in distribution mains supplying systems or
portions of systems with fire hydrants, automatic sprinkler systems, or other
installed fire protection, the following features must be provided to safeguard
against failures and to facilitate maintenance:

« Control valves on each side of the PRVSs.
« Bypasses around PRVs.

3-7.5 Backflow Prevention and Cross Connection Control

The installation of backflow prevention and cross connection control must comply
with the AWWA Manual M 14, Recommended Practice for Backflow Prevention
and Cross Connection Control.

3-7.5.1 Fire Suppression Systems.

When backflow preventers are provided on a fire suppression system, NFPA 13
requires backflow preventers that are approved or listed for fire protection use by
acceptable testing agencies such as Underwriters Laboratories or Factory
Mutual. Because pressure loss through a valve can degrade the effectiveness of
a fire suppression system, design and submittal acceptance must ensure the
rated working flow rate of the valve selected or installed meets the flow
requirements of the system. Perform backflow prevention retrofit work when
systems are down for major renovation unless the threat dictates otherwise.

\1\
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3-7.5.1.1 For systems connected to a potable water supply:

For new fire suppression system using water only as a fire suppressant, follow
base requirements for backflow prevention.

Install a reduced pressure type backflow device where antifreeze or other
chemicals are added into the system.

11/
3-7.5.2 Retrofit on Fire Suppression Systems.

When backflow preventers are installed in an existing sprinkler system, a
thorough hydraulic analysis, including hydraulic calculations and flow test, must
be performed on the sprinkler system to ensure that the water supply is still
adequate for the system with the backflow preventer. If the backflow preventer
causes the demand to exceed the water supply, the backflow preventer must not
be installed until the water supply is corrected to support the new demand.

3-75.3 Test Connection.

When backflow preventers are installed in fixed fire protection systems, test
connection must be provided downstream of all backflow prevention valves for
flow tests at system demand.

\2\
3-754 Location.

Locate backflow preventers in the building or within a heated enclosure if freeze
protection is necessary. Heat trace must not be used. Provide a low temperature
supervisory alarm connected to the building FACP for heated enclosures.

Backflow preventers that are installed inside the building shall be located no
greater than 24-inches (610 mm) above the finished floor. This dimension is
measured from the bottom of the assembly to the finished floor.

12/
3-7.6 Meters.

Where meters are installed on fire sprinkler and hose stream water distribution
systems, they must be listed by an NRTL as fire flow meters.

\2\

3-7.7 Non-Potable Water Systems.Non-Potable Water Systems.
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Discharge lines from flow meters, pressure-relief valves and fill lines must return
to the tank above the maximum fill line, i.e. provide an air gap.

12/
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CHAPTER 4 FIRE EXTINGUISHING SYSTEMS
4-1 GENERAL
4-1.1 Connections to Fire Reporting Systems.

Where fire suppression systems are installed in or at facilities on installations
with station or base fire reporting systems, the fire suppression systems must be
connected to the fire reporting system for transmission of fire alarms, trouble
signals and supervisory signals.

4-1.2 Plans and Calculations.

For new systems or modified systems, construction (shop) drawings and
calculations must be prepared by an individual that has obtained National

Institute for Certification in Engineering Technologies, Automatic Sprinkler
Systems, Level lll certification or Special Hazards Suppression Systems, Level

IV certification, in accordance with the applicable NFPA code. A registered
professional engineer licensed to practice fire protection engineering must stamp
the shop drawings prior to submitting the fire extinguishing system shop drawings
to the appropriate components designated Fire Protection Engineer.

4-1.3 Water Flow Testing.

Conduct water flow tests, in accordance with the procedures contained in NFPA
291, to determine available water supply for the water-based fire extinguishing
systems. The preparer of the contract documents (a fire protection engineer or
an engineer experienced in water flow testing) must perform or witness the
required flow testing prior to the first submission of the project. Advertisement of
the project must not be permitted before water flow tests are accepted. Historical
water supply information must not be accepted.

4-2 AUTOMATIC SPRINKLER SYSTEMS.
4-2.1 Characteristics.

Properly engineered and installed automatic sprinkler systems are designed to
detect the presence of fire, activate both local and remote (fire department)
alarms, and distribute water in sufficient quantity to either control or extinguish
the fire. Sprinkler specifications must include provisions regarding sprinkler
contractor qualifications.

4-2.2 Application Requirements.
Complete automatic sprinkler protection must be provided in all new or renovated

DOD facilities. \1\ For buildings that are being repaired, upgraded or renovated,
refer to the paragraph entitled “Application/Types of Work Efforts”. /1/
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Exception: Non-mission essential buildings of Type | or Il construction less than
15,000 ft? (1,394 m?) gross floor area or Type IlI, Type IV and Type V
construction less than 5,000 ft? (465 m?) do not require automatic sprinkler
protection unless specified by Chapter 6.

\1\
4-2.2.1 For Additions or Partial Renovations of Existing Buildings.

Sprinkler protection must be provided if the entire gross floor area of the building

(including the addition, if provided) exceeds 15,000 ft? (1,394 m?), or is an
essential facility. The addition or portion of the building being renovated must
include sprinkler protection and be designed to support sprinklers for the
remainder of the building when it is renovated.

11/

4-2.3 Design Requirements.

Sprinkler systems must use equipment and devices listed by a NRTL.
4-2.3.1 Sprinkler Density and Hose Stream Requirements.

Building and structures requiring sprinkler protection must be provided with
sprinkler systems that are designed using the Area/Density Method of NFPA 13,
\2\ except the design density, design area, hose stream allowance and duration
of supply requirements for non-storage occupancies must be in accordance with
FM Global Loss Prevention Data Sheet 3-26, Fire Protection Water Demand for
Non-Storage Sprinklered Properties Tables 1 through 4, including the revised
Table 2 in FM Engineering Bulletin 04-12. /2/

4-2.3.2 Piping.

\2\ Galvanized piping is not permitted to be used in dry pipe, preaction, or wet
pipe sprinkler systems.

For DLA, use Schedule 40 steel piping for all sprinkler systems. /2/
\1\\2\
4-2.3.2.1 Preaction sprinkler systems.

For Navy and Air Force, nitrogen shall be used in lieu of air for preaction
systems./1/

« Design the system so all equipment is installed within the confines of the
riser room with the exception of a connection for a manual gas analyzer,
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« Provide a system that is capable of delivering a minimum of 98% nitrogen
composition throughout all of the system piping within 14 days from the
commencement of the inerting process,

- The complete nitrogen generator system must be self-contained and skid
mounted with “drop-in” operability with a simple one step direct connection
of the nitrogen gas supply line to each zone,

« Comply with the NFPA 13 requirement to have the compressor capacity
capable of restoring normal gas pressure in the system within 30 minutes,

= A process that involves continuous venting of the piping network is not
permitted,

< Any air maintenance device used in conjunction with the nitrogen
generation system must be FM Approved for use on sprinkler systems.

12/

4-2.3.3 Sprinkler Design Area Adjustments.
\2\

The design areas required in the paragraph entitled “Sprinkler Density and Hose
Stream Requirements” must be increased by 30 percent for sloped ceilings that
exceed a pitch of ten percent. /2/

4-2.3.4 Quick Response Automatic Sprinklers.

The use of quick response automatic sprinklers (QRAS) is limited to wet pipe
systems.

4-2.3.5 Hydraulic Calculations.

New sprinkler systems protecting areas of 1,500 ft2 (139 m?2) and greater must be
designed using hydraulic calculations. Use of pipe schedule designs is strongly
discouraged for any sprinkler system. Required discharge densities and areas of
discharge operation are given in paragraph Sprinkler Density and Hose Stream
Requirements. Calculations must follow the format of NFPA 13. Pipe friction
losses and equivalent lengths of pipe for fittings and valves must be in
accordance with NFPA 13.

Note: Additions to existing pipe schedule systems may be designed using the
pipe schedule method, except for Navy projects.

The designer (a fire protection engineer) must provide hydraulic calculations
demonstrating that the design will provide an adequate water supply for the fire
extinguishing systems. Hydraulic calculations must be submitted no later than
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the \2\ first /2/ design submission. Calculations must be based on recent water
flow test data.

\2\

Hydraulic calculations must include a minimum pressure drop across backflow
preventers of 82.7 kPa (12 psi), or the actual pressure drop, whichever is greater,
regardless of type or size.

12/
4-2.3.6 Sprinkler Coverage.

In buildings protected by automatic sprinklers, sprinklers must provide coverage
throughout 100 percent of the building except as permitted by NFPA 13. This
includes, but is not limited to, telephone rooms, electrical equipment rooms,
boiler rooms, switchgear rooms, transformer rooms, and other electrical and
mechanical spaces. Coverage per sprinkler must be in accordance with NFPA
13, except that it must not exceed 225 sq ft (21 sq m) for light hazard
occupancies or 130 sq ft (12.1 sq m) for ordinary hazard.

Exception 1: Facilities that are designed in accordance with \2\ NFPA 13R,
Installation of Sprinkler Systems in Low-Rise Residential Occupancies /2/ up to
and Including Four Stories in Height and NFPA 13D, Installation of Sprinkler
Systems in One- and Two-Family Dwellings and Manufactured Homes.

Exception 2: Sprinklers may be omitted from small rooms in specific
occupancies in accordance with NFPA 101.

4-2.3.7 Strainers.

Strainers must be installed where water conditions warrant, or systems with
underground distribution piping flow velocities greater than 8 ft/sec (2.4 m/s).

4-2.3.8 Interconnection of Risers.

For facilities four (4) stories and taller, there must be a combination
sprinkler/standpipe riser in at least two stairwells that are interconnected on each
floor. Each floor control valve assembly for the sprinkler connection must include
a check valve. See Figure 4-1. The sprinkler system must be hydraulically
calculated using the most hydraulically demanding riser. The calculations must
not assume the use of both risers simultaneously. \2\ /2/
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\2\

4-2.3.9 Where multiple computer or electronic equipment rooms are
located in one area, coordinate with the Contracting Officer and the customer
on the shutdown requirements. If all adjacent areas may be considered as one,
with power to all discontinued simultaneously, the entire area may be protected
by one sprinkler system. However, if the customer requires each physically
separated area to operate independently of the other, provide separate
shutdown capabilities for the separated areas. This will necessitate dedicated
systems for under-floor protection and dedicated feed mains and associated
flow switches for each area.

4-2.3.10 When Sprinkler systems are provided in family housing in climates
subject to freezing, sprinkler piping is prohibited from being run in attic spaces.
Run upper story piping only in interior walls with sidewall sprinklers.

4-2.4 System Requirements.
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4-2.4.1 Each dry pipe system must not exceed a volume of 750 gallons
(2,839 L) regardless of the delivery time or devices attached. For systems that
use low-air differential dry pipe valves, the volume may exceed 750 gallons
(2,839 L).

4-2.4.2 For dry pipe systems, the delivery of the water from the dry pipe
valve to the system test connection shall not exceed 60 seconds, starting at the
normal air pressure on the system.

4-2.4.3 Provide a minimum clearance of 3 feet (915 mm) in front of all
equipment and 6 inches (152 mm) behind the equipment, i.e., control valves,
backflow preventer, check valves, floor control valve assemblies, etc.

4-2.4.4 Plain end fittings with mechanical couplings and fittings that use
steel gripping devices to bit into the pipe are prohibited.

4-2.4.5 Steel piping with wall thickness less than Schedule 40 shall not be
threaded.

4-2.4.6 All rubber gasket grooved-end pipe fittings for dry pipe systems

must be listed or approved for dry pipe systems.

4-2.4.7 Do not provide side outlet tees using rubber gasket fittings in new
construction. For renovation projects side outlet tees that use a connection
method that completely wraps around the pipe are only permissible where
connecting to existing piping.

4-2.4.8 The same manufacturer must supply fittings, mechanical
couplings, and rubber gaskets.

4-2.4.9 For new construction, all sprinkler piping must be concealed
except in spaces without ceilings.

4-2.4.10 Make changes in pipe sizes through tapered reducing pipe fittings.
4-2.4.11 Thrust rod and sleeve all pipe penetrations of grade floor slab.

4-2.4.12 Piping in finished areas that do not have sprinklers directly
connected them may be painted to match adjacent surfaces, provided piping is
identified by painting 2-inch (50 mm) wide red alkyd gloss enamel bands every
20 feet (6.0 m) and on both sides of wall, ceiling, or floor penetration, subject to
approval by the Contracting Officer. Painting all pipe fittings in finished areas
with red alkyd gloss enamel may be considered an acceptable alternative to
painting bands and must be approved by the Contracting Officer.

4-2.4.13 Provide concrete splash blocks at main drain and inspector test
connection discharge locations if not discharging to a paved surface. Ensure all
discharged water drains away from the building.
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4-2.4.14 Terminate all drainage and inspector test connection piping to the
exterior of the building so it will not cause damage. Discharge to the exterior
must not interfere with exiting from the building. Water discharge or runoff must
not cross an exit or exit discharge path.

4-2.4.15 Any drains, test connection pipe, etc that penetrate the exterior
wall must do so no greater than 2 feet (610 mm) above finished grade.

4-2.4.16 The drain/test connection must be piped to a location that will
accept full flow and will not cause property damage when water is discharging.
Discharge to any sink is not acceptable.

4-2.4.17 Provide a permanently piped drain/test connection for each flow
switch to comply with 4-2.4.13 through 4-2.4.16.

Note: Comply with any applicable state or local environmental requirements
pertaining to the handling of sprinkler discharge water.

4-2.4.18 Provide control valve assemblies at each respective floor.

4-2.4.19 A control valve assembly must consist of a control valve, check
valve, water flow switch, drain/test connection, gauges, and must be electrically
supervised.

4-2.4.20 Provide a dedicated control valve assembly for piping serving
rooms that require shunt-tripping of equipment power prior to or simultaneously
to the application of water. Locate the control valve assembly outside of the
area it serves in an easily accessible identified location.

4-2.4.21 Provide valve tamper switches (with tamper proof covers) for all
normally open sprinkler system control valves, including isolation valves on
backflow preventers installed inside buildings.

4-2.4.22 Provide listed or approved sprinkler guards for sprinklers that are
less than 7 feet (2.1 m) above finished floor.

4-2.4.23 Sprinklers installed in any detention areas, regardless of the
building occupancy classification, must be listed/approved institutional
sprinklers.

12/
4-3 WATER SPRAY SYSTEMS.
4-3.1 Requirements.

Design requirements for water spray systems must conform to NFPA 15, Water
Spray Fixed Systems for Fire Protection.
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4-4 FOAM SYSTEMS.
4-4.1 Requirements.

Foam installations must be in accordance with \2\ NFPA 11, Standard for Low-,
Medium-, and High-Expansion Foam /2/, and NFPA 16, Installation of Foam-
Water Sprinkler and Foam-Water Spray Systems. For additional information, the
NFPA Fire Protection Handbook and FM Global Data Sheets contain data and
information concerning installation and arrangement of foam systems for various
types of flammable and combustible liquids hazards.

\2\
4-41.1 Piping.
« The foam solution piping must use Schedule 40 steel pipe.

- The foam concentrate piping must use stainless steel pipe with roll
grooved fittings, welded joints and fittings, or flanged joints and fittings. If
using welded joints and fittings, consideration must be given to the
maintenance of the system and provide flanged joints at certain locations
to allow for the ease of maintenance and equipment removal.

= Any concealed concentrate piping must use welded or flanged fittings

= The trim piping on all deluge valves, flow control valves, and alarm check
valves must utilize brass piping.

- Foam concentrate lines must be located above grade.

4-4.2 Aqueous Film Forming Foam (AFFF) Concentrate.
12/

Foam Systems that utilize AFFF must only use AFFF concentrate meeting
Military Specification MIL-F-24385F, Fire Extinguishing Agent, Aqueous Film-
Forming Foam (AFFF) Liquid Concentrate, for Fresh and Seawater.

New AFFF systems must use potable water or a water source that is supplied
from a potable water system (i.e., a water storage tank that is filled from a
potable water system). The use of saltwater or untreated fresh water must be
approved by the AHJ.

\2\

4-4.3 Foam Concentrate Booster Pumps
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