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1 28 Nov 2016 | Change to definition of ‘AHJ’ (paragraph 2-1.3) required
modifications to paragraphs 1-7.2.2, 1-9, 9-16.1, and
9-18.5.1. Change to paragraph 9-13.1.3 was a
technical change.

2 25 Mar 2018 | Clarification to definitions Fire Water Demand (2-1.11)
and Multi-Family Housing (2-1.26), in addition to many
clarifications of requirements. Paragraphs added for
Hydroelectric Generating Plants(4-20) and Navigation
Locks” (4-31). Change in requirements for Liquid
Oxygen (4.3-33). Army eliminated the requirement for
two water storage tanks. DLA requires redundant fire
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Clarified Paragraph 9-5.3.2 to follow NFPA 20 for run
time.

Changed Paragraph 9-6.3.5 friction loss requirements.
Added Paragraph 9-19.2.3, CO detection for large
spaces.

Added Appendix G, requirements for Host Nation
projects in Japan.

Some changes made to clarify requirements.

4 7 Feb 2020 Added/changed requirements (9-9.3 and 9-17) to
comply with 2020 NDAA.

Added 4-38.2 to allow FEMA approved Tank and Pump
Systems.

Other changes added clarity.

This UFC supersedes UFC 3-600-01, dated 26 September 2006, Change 3 and all
preceding changes.
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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 Air Force \2\ Civil Engineer Center (AFCEC) /2/ 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:

JAMES C. DALTON, P.E. JOSEPH E. GOTT, P.E.

Chief, Engineering and Construction Chief Engineer

U.S. Army Corps of Engineers Naval Facilities Engineering Command
EDWIN H. OSHIBA, SES, DAF MICHAEL McANDREW

Deputy Director of Civil Engineers DASD (Facilities Investment and Management)
DCS/Logistics, Engineering & Office of the Assistant Secretary of Defense

Force Protection (Energy, Installations, and Environment)
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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 26 September 2006,
Change 3 and all preceding changes.

Description of Changes: This update to UFC 3-600-01 clarifies many of the
requirements in the 26 September 2006, Change 3, 1 March 2013 version, as well as
updates references, and further coordinates the Services’ requirements. This update
also coordinated requirements with consensus standards and reorganized the
document to match the organization of the IBC to make it easier to use for the
Architectural-Engineering Firms. New criteria for the following were added:

e Planning Section

e Definitions

e Facilities Housing Unmanned Aerial Vehicles (UAV) or Remotely Piloted
Aircraft (RPA)

e Military Operations on Urban Terrain (MOUT) Trainers

e Sensitive Compartmented Information Facility (SCIF)

Reasons for Changes:

e Planning Section is to help scope projects properly and assist in ensuring
the proper funding is requested

e Definitions are to help clarify requirements

e Requirements were added for UAVs to ensure the UAVs and the facility
are properly protected

¢ Information was added for MOUTSs to ensure they have the proper
protection and are not provided with unnecessary requirements.

¢ Requirements were added for SCIFs to ensure coordination with the
security requirements.

Unification Issues:

Some criteria are Service specific as it will reference a Service UFC, FC, Instruction, or
Manual.
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Navy Unification Issues:

Paragraph 7-2 — The spacing allowed by the IBC for the identification of the rated

wall is too large and will not be easily seen by trade personnel performing work.

Air Force Unification Issues:

Paragraph 9-5.4.3 — This paragraph is an option allowed by code. This choice
only adds a single engine driven generator and associated maintenance burden,
rather than add multiple engine driven drivers and the associated maintenance
burden.

Paragraph 34-10.1.1 — There are many existing Air Force Lodging and Billeting
Facilities without sprinkler protection. Requirements are different and exceed
those found in minimum criteria, including NFPA 101. The requirements are
unique to the Air Force and this section is needed to prevent change to Air Force
facilities simply because it is different.

Army Unification Issues:

Paragraph 4-3.4.8 — Provides additional requirements for facilities that support
UAV or UAS.\4\

/4/Paragraphs 9-6.3.2 and 9-18.2 — Requires fire protection shop drawings
prepared under the immediate supervision of and sealed by a professional
engineer, who must certify in writing that the system was installed as designed.
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CHAPTER 1 INTRODUCTION
1-1 SCOPE AND ADMINISTRATION.

This UFC establishes fire protection engineering policy and criteria for Department of
Defense Components (DoD Components). 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 continuity, 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 APPLICABILITY.
1-2.1 General.
1-2.1.1 The provisions of this UFC are applicable to all new and existing DoD

Facilities located on or outside of DoD Installations, within the United States and its
territories and possessions or outside the United States and its territories and
possessions, whether owned or leased, by appropriated or non-appropriated funds, or
third party financed and constructed.

1-21.2 The provisions of this UFC are applicable to all types of Facilities and their
contents, structures, whether considered permanent, semi-permanent or temporary
construction, mobile and stationary equipment, civil works or military facilities,
hydroelectric plants, waterfront facilities, outside storage, and shore protection for ships
and aircraft.

1-2.1.3 Projects outside the United States and its territories and possessions must
comply with provisions of this UFC and the host nation fire protection requirements. For
conflicts between this UFC and the host nation fire protection requirements, the \2\AHJ/2/
must be consulted.

1-2.1.3.1 \3\For projects in Japan, see specific mandatory requirements in Appendix
G: "Criteria for Projects in Japan"./3/

1-2.2 Acronyms, Abbreviations, Defined Terms, and Referenced Criteria.

Acronyms and abbreviations used within this UFC are defined in Appendix F. The full
name of referenced criteria, codes or standards can be found in Appendix A. Terms
defined in Chapter 2 are italicized in this UFC.

1-2.3 Fire Department Operations.

Matters relating to fire department operations, staffing and firefighting equipment are
outside the scope of this UFC.
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1-3 PURPOSE.

This UFC must be used as the minimum standard for the planning and development of
projects and, design, construction and commissioning documentation used for the
procurement of Facilities. Examples include, but are not limited to, the development of
scopes of work, DD1391 documentation, drawings, specification and request for
proposals. It is the primary fire protection criteria reference document for services
provided by architectural and engineering (A&E) firms and consultants in the
development of both design-bid-build and design-build contracts. It is not intended to
be used in lieu of detailed design documents in the procurement of Facility construction.

1-4 CRITERIA.
1-4.1 Federal Laws.
This UFC complies with all applicable Federal laws, including but not limited to:

a. UNITED STATES CODE http://uscode.house.qgov/.

b. USC Title 10, Chapter 8, Subchapter Il, Military Child Care.

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 42, Section 4151 Architectural Barriers Act of 1968.
1-4.2 DoD Ciriteria.

1-4.2.1 UFC 3-600-01 supplements the requirements listed in UFC 1-200-01. UFC
3-600-01 supersedes NFPA and other industry standards, except where not specifically
addressed by this UFC.

1-4.2.2 Features in excess of the requirements in this UFC must be approved by
the \2\Authority Having Jurisdiction (AHJ)/2/.

1-4.2.3 Where the IBC references the International Fire Code (IFC), the IFC must
be replaced with NFPA 1, except where superseded by this UFC.

1-4.2.4 For leased Facilities, the criteria in this UFC must apply, unless it is
determined by the DFPE it is not in the best interest of DoD. For conflicts between this
UFC and the local municipal jurisdiction, the DFPE must be consulted.
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1-4.2.5 Individual DoD Components issue specific technical guidance that expands
the requirements of this UFC. For example, the Air Force issues engineering technical
letters (ETLs); and the Army and Navy/Marines issue engineering construction bulletins
(ECB).

a. For Army, Air Force, Navy/Marines, see http://dod.wbdg.org/.

b. For Washington Headquarters Service (WHS), see WHS Building Code,
http://www.wbdg.org/ccb

1-4.2.6 Where criteria are not included in this UFC, fire protection criteria must
conform to the requirements of the latest editions of the National Fire Codes. Where
criteria are not available from the National Fire Codes, a fire protection design analysis
must be submitted to the DFPE for approval.

1-4.3 Standards, Codes and Guides.

Fire protection criteria must conform to the requirements of standards, codes and guides
as modified or referenced in this UFC. The primary references include, but are not
limited to, the most recent editions of the following:

a. National Fire Codes, published by the National Fire Protection Association
(NFPA).

b. FM Global (http://www.fmglobal.com/) Property Loss Prevention Data
Sheets, as referenced by this UFC.

Note: NFPA 5000, state or local building or fire codes must not be used.
1-4.4 Antiterrorism and Security Standards.

Antiterrorism and security requirements noted in UFC 4-010-01, UFC 4-020-01 and other
4 series UFCs must not preclude any fire protection requirements. This UFC will be in
coordination with the ATFP sections as noted in the other 4 series UFCs.

1-5 GENERAL BUILDING REQUIREMENTS.

Comply with UFC 1-200-01, general building requirements. UFC 1-200-01 provides
applicability of model building codes and government unique criteria for typical design
disciplines and building systems, as well as for accessibility, antiterrorism, security, high
performance and sustainability requirements, and safety. Use this UFC in addition to
UFC 1-200-01 and the UFCs and government criteria referenced therein.
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1-6 REFERENCES AND DATES OF PUBLICATION.
1-6.1 General.

Appendix A contains a list of references used in this document. The publication date of
codes or standards are not included in this document. Unless modified by UFC 1-200-
01, this document or the applicable contract, the latest available issuance of a reference
must be used.

1-6.2 Project Delays.

For projects that have a delay, as defined in UFC 1-200-01, the DFPE has the
responsibility to determine if design revisions are required based on an analysis
performed by the Qualified Fire Protection Engineer (QFPE).

1-7 FIRE PROTECTION ENGINEERING SERVICES.
1-71 General.
1-7.1.1 Major Projects require the design, review and oversight services of a QFPE.

A QFPE must be involved in every aspect of the design, construction and
testing/commissioning as it relates to fire protection and life safety. This includes, but is
not limited to, building code analysis, life safety code analysis, design of automatic fire
alarm, detection and suppression systems, water supply analysis, a multi-discipline
review of the entire project, construction inspections and witnessing of fire protection
acceptance testing/commissioning.

Note: Ultilization of multiple QFPEs on the same project is permitted, but not preferred.

1-71.2 This requirement is applicable to engineering services for design-bid-build
projects as well as all phases of design-build projects including RFP development, design
development, and construction.

1-71.3 For the purpose of this UFC, the QFPE must submit, upon request, a
written copy of their resume indicating education, professional registration and work
experience, along with a letter attesting to their compliance with the requirements of this
Section. The letter must include an imprint of their professional engineering stamp with
signature.

1-7.2 Fire Protection Design Analysis and Life Safety Plans.

1-7.2.1 A fire protection design analysis and life safety plans must be provided for
all Major Projects and must address the fire protection requirements of the project as
required by this UFC. The fire protection design analysis and life safety plans must be
submitted with the initial design submission, separate from other disciplines. The final
design analysis and life safety plans must be signed and sealed by the QFPE.
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Note: When directed by the DFPE, projects with little or no fire protection
considerations may not require a fire protection design analysis or life safety plans.

1-7.2.2

Fire Protection Design Analysis.

Where applicable, discuss the following minimum fire protection provisions (include
required vs. provided):

a.

Identification of all fire protection and life safety related codes and
standards applicable to the project, including the edition. This includes
Host Nation requirements.

Building code analysis (e.g., type of construction, height and area
limitations, building separation, exposure protection, etc.).

Classification of occupancy (both IBC and NFPA 101).

Requirements for fire walls, fire barriers, fire partitions, smoke barriers and
smoke partitions, compartmentation and special hazard protection (both
horizontal and vertical). Include the associated fire resistance rating.

Requirements for protection of horizontal and vertical penetrations and
openings as well as the associated fire resistance rating.

Separation from hazards per NFPA 101.
Interior finish ratings.

Means of egress provisions and components (occupant load, exit
capacity, exit width, travel distance, common path of travel, dead-end
corridors, use of suites, etc.).

Water supplies, water distribution, location of fire hydrants, Fire Flow
calculations.

Location of fire department connections (FDCs).

Location of post indicator valves (PIVs) and other control or isolation
valves.

Analysis of automatic sprinkler and suppression systems and protected
areas. Include supporting calculations used to establish system
performance requirements such as hydraulic analysis of water demand or
agent concentration and quantity.

Standpipe systems.
Portable fire extinguishers.
Fire detection (the type of detection and type/location of detectors).

5
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Fire alarm system (the type of alarm system, location of the fire alarm
equipment and mass notification).

Smoke management or control methods.
Connection to and description of base Fire Alarm Reporting System.

Coordination with security and antiterrorism requirements, including
connection to Installation-wide Mass Notification System.

Fire department access.

AHJ approved equivalencies \1V/1/ (see the paragraph entitled
"Equivalencies" below).

For projects not within the United States or its territories, identify
code/criteria conflicts and AHJ approved design solutions\1\ or/1/
equivalencies \1\/1/to DoD or Host Nation criteria necessary to resolve.
The analysis must also identify the associated impact on project cost.

Initial, or draft, integrated performance verification and testing plan(s)
where multiple systems across multiple trades rely on an integrated
operation to perform the desired result.

Life Safety.

Where applicable, the following minimum fire protection provisions must be included on
the life safety plans:

a.

All minimum fire protection provisions listed above, on a separate code
summary sheet.

Capacity and number of occupants using each major means of egress
component (e.g., stairs, stair doors, exterior doors, assembly exit doors).

Maximum travel distance, dead-end corridor, common path of travel,
accessible means of egress and exit components for each floor and
occupancy classification. When suites are used, indicate type, location,
area and arrangement.

IBC and NFPA occupancy classification of each room, area or
compartment (on the drawings or in tabular form). Include occupant load
of each room, area or compartment. Similar occupancies can be grouped
together for occupant load calculations.

Location and rating of all fire walls, fire barriers, fire partitions, smoke
barriers and smoke partitions (both horizontal and vertical). Barriers
requiring fire resistance rated supporting construction must be specifically
identified for coordination with the structural design.

6
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Location of hazardous materials storage, handling and use that exceed
the maximum allowable quantities.

Structural fireproofing locations and associated ratings.
Code Compliance Plans.

Code Compliance Summary Sheet.

Provide the building code and life safety code analyses included in the \4\ fire protection
design analysis/4/. Specifically call out any approved criteria exemptions. For projects
outside the United States and its territories and possessions, identify code/criteria
conflicts and proposed design solutions to resolve.

1-7.24.2

Code Compliance Site Plan.

Where applicable, the following minimum fire protection provisions must be included on
the Code Compliance Site Plan:

a.

1-7.2.5

Line of encroachment identifying assumed property lines and minimum
separation distances from adjacent buildings.

Building perimeter used for frontage increases.
Fire department access.

Fire lane width, marking and locations, approach roads and turn radius
and location.

Type and quantity of antiterrorism secure access.
Intended fire department main entrance to facility.
Location of fire department connections.

Fire hydrants, post indicator valve or valves and their connected water
distribution mains serving facility.

Fire pump room.
Water storage tanks.
Hazardous material spill containment tanks.

Backflow prevention assembly or assemblies serving water-based fire
protection systems (if located outside of building).

Preliminary Hydraulic Analysis.

7
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1-7.2.51 Prepare a preliminary hydraulic analysis to demonstrate that the anticipated
water demand(s), including those for fire, domestic, and industrial needs, will be satisfied
by the available water supply. This analysis must include an estimate for the minimum
required capacity of water, along with minimum volumetric waterflow rate and water
pressure, with all assumptions clearly defined and referenced and must demonstrate that
the available water supply is capable of meeting the required water demands in any
project. Include a graphical analysis of the relationship between the Fire Water Demand
and the available water supply.

1-7.2.5.2 For design-build projects, prepare the preliminary hydraulic analysis prior to
advertisement of the request for proposal.

1-7.3 Final Design Submission.

The QFPE must review the complete 100 percent design drawings and specification
submission (all disciplines) and document in writing that the design is in compliance with
this UFC and all applicable fire protection and life safety design criteria. The review
must provide verification that all items listed in the design analysis are correctly shown
on the drawings and in the specification and list any approved equivalencies or
deviations from this UFC. This design compliance document must be submitted with
the final design submission as part of the design analysis and must bear the signature
and professional seal of the QFPE.

1-7.4 Host Nation.

For projects outside the United States and its territories and possessions, a Host Nation
Code Compliance certification must be performed by a Host Nation fire protection
consultant. For each item of conflict or nonconformance with the Host Nation codes,
the certification must include the following:

Item of conflict.

Translation of Host Nation requirement to the English language.

Recommended resolution.

o o T p

Additional costs, both engineering effort to prepare the design modification
and estimated construction costs.

1-8 EQUIVALENCIES.

Alternative design approaches proposed as equivalencies to established criteria must
be approved by the AHJ. Requests for approval must include written justification for the
deviation from established criteria and demonstrate how the proposed alternative
solution provides an equivalent level of fire protection and life safety. Requests must
also include hazard analysis, compensatory features, comparative cost analyses (first
cost and life cycle cost), criteria used, and other pertinent data. Lack of funds is not
considered sufficient justification for an equivalency to established criteria. Approved

8
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equivalencies and alternatives apply only to the specific Facility or project involved, and
do not constitute blanket approval for similar cases.

1-9 EXEMPTIONS.

Exemptions to established criteria must be submitted to the \1\Service Signature
Authority/1/ 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, hazard 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 will 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.

1-10 PERFORMANCE-BASED FIRE SAFETY DESIGN.
1-10.1 General.
1-10.1.1 The use of performance-based fire safety design methods may only be

permitted upon authorization by the AHJ.

1-10.1.2 Performance-based fire safety design must comply with the procedures,
provisions and applicable requirements of Appendix C.

Note: Appendix C is in accordance with the performance-based option of NFPA 101
and the performance-based fire safety design approach of the Society of Fire Protection
Engineers (SFPE), Introduction to Performance-Base Fire Safety.

1-10.1.3 A QFPE must perform the performance-based fire safety design.
1-10.2 Application.

1-10.2.1 Performance-based fire safety design methods may not be used to
eliminate required exiting requirements of NFPA 101, nor may it be used to eliminate
automatic sprinkler systems required by DoD criteria.

1-10.2.2 The use of performance-based fire safety design will only be considered for
the following:

1-10.2.2.1  Existing facilities where it is not feasible to meet prescriptive requirements
of this UFC.

1-10.2.2.2 New facilities for which established prescriptive criteria does not exist.
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1-11 FIRE PROTECTION DURING CONSTRUCTION.

Contract specifications must reference the USACE Engineering Manual (EM), EM-385-
1-1 and NFPA 241 and must contain the requirement that the Installation’s fire
regulations be followed.

1-12 PLANNING\2\ (CONTRACT DOCUMENT DEVELOPMENT)/2/.
1-12.1 General.

1-12.1.1 The criteria in this UFC must be used in project planning or the
development of projects \2\and contract documents/2/. The information in this section
must be reviewed during the planning phase to verify that adequate Installation
infrastructure exists.

1-12.1.1.1 Itis DoD’s responsibility to determine whether or not the Installation
infrastructure is adequate to support the project.

Note: Examples of infrastructure include water supply and fire department access.

1-12.1.2 The requirement for a QFPE must be included in the statement of work for
design services as well as design/build services.

1-12.2 Installation Water Supply.

1-12.2.1 The quantity of water required is equal to the greater of the largest Fire
Water Demand or Fire Flow for the required duration. This quantity represents fire water
supply requirements only, that 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 required at an Installation.

1-12.2.2 The water supply analysis must include an analysis of the domestic water
guantity using diurnal curves if time of day water curves are not available The analysis
must include historical data to address seasonal water supply fluctuations, peak water

demand and average daily demand and its effect on fire suppression water availability.

1-12.3 Installation Water Distribution.

Note: The requirements of this section apply to the Installation, as defined in Chapter 2,
not the individual Facility.

1-12.3.1 Except as modified below, water distribution mains, service mains and
service laterals must be designed in accordance with AWWA M31, NFPA 24 and UFC 3-
230-01.

1-12.3.2 \2\For service laterals that do not utilize PVC pipe, the velocity must not
exceed 10 feet per second (3 m/s).

10
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1-12.3.3 /2/0One or more of the following reliable means must provide fire protection
water to an Installation:

1-12.3.3.1  Multiple connections to looped or gridded public Service Main(s) arranged
so that during any single-point failure, at least 50 percent of the maximum required Fire
Flow plus 100 percent of domestic demand can still be supplied to the Installation.

1-12.3.3.2 A single connection to a public Service Main(s), plus on-site storage sized
in accordance with UFC 3-230-01, in the event the connection to the public system is
lost.

1-12.3.3.3 One or more on-site sources, such as wells or open bodies of water, with
treated water storage capacity sized in accordance with UFC 3-230-01.

1-12.3.4 For a small Installation, such as a Reserve Training Center, a single
connection to a looped or gridded public water Service Main, capable of providing
concurrent domestic demand and Fire Flow to the Installation, is acceptable.

1-12.3.5 For service mains served by fire pumps or service laterals serving fire
pumps, velocities must be calculated using 150 percent of the rated capacity of the fire

pump.

1124 Installation On-Site \2\Water/2/ Storage.
\2\/2/
1-12.4.1 Water level must be remotely monitored in accordance with NFPA 22 and

NFPA 72 at a constantly attended location, preferably at the Installation’s remote
supervising station.

1-12.4.2 In geographic locations having a 99.6% dry bulb temperature less than
32°F (0°C) per UFC 3-400-02 Engineering Weather Data, water temperature of
aboveground storage tanks must likewise be monitored at a constantly attended location.

1-12.4.3 Provide an external visual water-level gauge on each non-elevated or below
ground tank.

1-12.5 Waterflow Testing.

1-12.5.1 Conduct waterflow tests, in accordance with the procedures contained in
NFPA 291, to determine available water supply for the water-based fire extinguishing
systems. The flow test must be performed under the direction of the DFPE.
Advertisement of the project must not occur without obtaining water supply information.

11
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1-12.6 Fire Flow.

1-12.6.1 Fire Flow for any proposed Facility must be calculated to determine if
upgrades to the Installation water supply is required. Fire Flow must be calculated in
accordance with Chapter 9.

1-12.6.1.1  Where the Fire Flow cannot be met, the DFPE is permitted to approve a
reduction in Fire Flow.

1-12.6.2 When the required Fire Flow cannot be provided by the existing
infrastructure, a cost and benefit analysis must be conducted by the DFPE, or their
representative, 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.

1-12.7 Fire Pumps.

1-12.71 The DFPE must determine the need for a fire pump in the planning stages
of a project in order to ensure adequate space is available at the Facility.

1-12.7.2 The DFPE must determine if a Reliable Power Source is available to the
Installation or Facility in the planning stages of the project in order to ensure that the cost
and space associated with secondary power is considered and included in the project.

1-12.7.3 \2\Where a fire pump is needed, a single pump is satisfactory for ordinary
value and ordinary use structures. For structures with critical missions or very high
values, the AHJ may require redundancy in fire pump capacity such, as two pumps at
100% capacity or three pumps at 50% capacity. /2/

1-12.8 Automatic Sprinkler Systems.

1-12.8.1 \2\For facilities that do not require sprinkler protection as required in the
“Special Detailed Requirements Based On Use” or “Fire Protection Systems” chapters of
this UFC,/2/ the DFPE must determine if an automatic sprinkler or other fire suppression
system is required for the Facility based on mission, hazard of contents, value of contents
or other criteria. This determination must be included in the contract documents for
design services or design-build services.

1-12.8.2 Prior to the installation of backflow preventers in an existing fire
suppression system, a thorough hydraulic analysis, including hydraulic calculations and
flow test, must be performed 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.

1-12.9 Clean Agent Fire Extinguishing Systems.

The DFPE must determine if a connected reserve supply should be provided.
12
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Note: A reserve supply should only be considered if replacement cannot be delivered to
the site within 24 hours. This would typically apply to locations outside the United States
and its territories and possessions.

1-12.10 Rural, Remote, \3\and Range/3/ Locations.

Fire protection water supplies supporting rural, remote, \3\or range/3/ Facility locations
without water distribution systems must be in accordance with NFPA 1141 and NFPA
1142.

1-12.11 Military Operations on Urban Terrain (MOUT) Trainers.

1-12.11.1 See the paragraph entitled "MOUT" in the “Special Detailed Requirements
Based on Use” Chapter in this UFC.

1-12.12 Warehouses and Storage Facilities.

1-12.12.1  The DFPE must determine if sprinkler protection must be provided for
facilities less than 5,000 square feet containing materials, equipment and supplies that
are critical to operations, pose a severe fire hazard, are of high monetary value, pose a
safety or environmental health risk, or expose an important structure.

1-12.12.2 The DFPE must determine the commodity classification and maximum
storage height and include this information in the contract documents when this
information differs from the minimum noted in the section on "Warehouse and Storage
Facilities" in this UFC.

1-12.12.3  \2\Information such as the storage configuration (racks, shelves, palletized,
bin box, and solid-piled), aisle width, clearance to ceiling, and ceiling sprinkler
temperature rating must be evaluated prior to developing contract documents in order to
provide the proper sprinkler protection./2/

1-12.12.4  See the section on "Warehouse and Storage Facilities" in this UFC for
additional requirements.

1-12.13 Existing Facilities.

1-12.13.1 When planning any Additions, Alterations, Modifications, Renovations,
Reconstruction, or Repairs to existing facilities, determine if the facility has any existing or
outstanding fire protection or life safety deficiencies and include them into the work being
planned.

1-12.13.2 If work is being phased, the total floor area of all the phased work must be
used to determine if the facility needs to be brought into compliance with new criteria in
lieu of just the work being performed. See the section for "Phased Projects” in this UFC.

1-12.13.3  See the "Existing Facilities" Chapter in this UFC for additional requirements.

13
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1-13 CYBERSECURITY.

All control systems (including systems separate from an energy management control
system) must be planned, designed, acquired, executed, and maintained in accordance
with DoD Instruction 8500.01, DoD Instruction 8510.01, and as required by individual

Service Implementation Policy.

14
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CHAPTER 2 DEFINITIONS
2-1 GENERAL.

The definitions contained in this chapter apply to the terms used in this UFC. Where
terms are not defined in this chapter or within another chapter, they are defined in the
referenced UFC, code or standard applicable to the context in which they are used.
Plural terms must have the same definition as singular terms.

2-1.1 Addition.

An increase in the building area, aggregate floor area, building height, or number of
stories of a structure. [NFPA 101]

2-1.2 Alteration.

The reconfiguration of any space; the addition, relocation, or elimination of any door or
window; the addition or elimination of load-bearing elements; the reconfiguration or
extension of any system; or the installation of any additional equipment.

2-1.3 Authority Having Jurisdiction (AHJ).

The term "AHJ" as used in \1\this UFC and the codes and standards referenced in this
UFC means the Fire Protection Engineer assigned to the Military Service or Defense
Component office of responsibility listed below. The exercise of AHJ is contingent upon
maintaining the qualifications required of the Fire Protection Engineer. For the Defense
Components not listed, and where a listed Defense Component is unable to maintain
the qualifications of the Fire Protection Engineer, AHJ falls to the Military Service with
jurisdiction of the Installation on which the facility is located.

AHJ offices are as follows/1/:
a. U.S. Army - HQ USACE/CECW-CE.
b. U.S. Navy - NAVFACENGCOM HQ Code CHE.
C. U.S. Marine Corps - HQMC Code LF.
d. U.S. Air Force - AFCEC/CO.
e. \1\Defense Logistics Agency (DLA), DS-IE./1/

f. National Geospatial-Intelligence Agency (NGA) - Security and
Installations.

g. National Reconnaissance Office (NRO) - MS&O/ESO.
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h. Washington Headquarters Services (WHS) - Office of the Pentagon Fire
Marshal.

I. National Security Agency/Central Security Service - Office of Occupational
Health, Environmental and Safety Services (NSA/CSS OHESS).\1\

214 /1/Bin Storage.

Bin storage consists of five-sided, open from top or side storage containers, stacked in
rack structures. They are commonly used in automatic storage and retrieval systems.

Note: Bin storage requires unique considerations for fire protection. Bin storage
configurations do not limit oxygen supply. Horizontal flame spread can be rapid. The
narrower the aisles and the higher the storage, the less ceiling sprinkler water
penetration is delivered to control the fire.

2-1.5 Distribution Main.

Any pipe in a water distribution system other than a Service Main or Service Lateral. A
distribution main carries water from the original source (i.e. tank or underground water
source) to the Service Main. A distribution main can be connected to the source,
Service Main or another distribution main. A distribution main cannot connect to a
Service Lateral.

2-1.6 DoD Component.

The specific DoD branch or subunit of a branch or service. For the purpose of this UFC,
this includes, but is not limited to, Army, Navy, Marines, Air Force, NRO, WHS, NGA
and NSA.

2-1.7 Dwelling Unit.

One or more rooms arranged for complete, independent housekeeping purposes, with
space for eating, living, and sleeping; facilities for cooking; and provisions for sanitation.
[NFPA 101]

2-1.8 Electronic Equipment Area.

Areas of a Facility that include, but are not limited to data centers, communication
centers, and command and control systems. Electronic equipment areas are also areas
containing telecommunication equipment that serves more than one Facility, a portion of
an Installation or the entire Installation. This section does not apply to the room in a
Facility that contains the incoming telecommunications service for that specific Facility
or Incidental Electronic Equipment rooms.

219 Exemption.

The authority to deviate from a UFC requirement indefinitely. See MIL-STD-3007.
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2-1.10 Facility.

This includes all types of buildings and their contents, structures, mobile and stationary
equipment, civil works or military buildings, hydroelectric plants, waterfront structures,
outside storage, and shore protection for ships and aircraft. A facility can be either of
temporary or permanent construction.

2-1.1 Fire Alarm Reporting System.

Fire alarm reporting systems are the Installation-wide reporting systems that connect
the Facility fire alarm control panel(s) to a constantly attended location staffed with
gualified operators for the receipt and processing of emergency communications.
Consider compatibility of extensions of fire reporting systems with existing equipment.

2-1.12 Fire Area.

The aggregate floor area enclosed and bounded by fire walls, fire barriers, exterior walls
or horizontal assemblies of a Facility. Areas of the Facility not provided with
surrounding walls must be included in the Fire Area if such areas are included within the
horizontal projection of the roof or floor above. [IBC]

2-1.13 Fire Flow.

The flow rate of a water supply, measured at 20 psi (138 kPa) residual pressure that is
available for firefighting. [NFPA 1]

2-1.14 Fire Water Demand.

The fire water demand is the water flow required for the fire suppression system plus
\2\interior/exterior hose stream demands./2/

2-1.15 Fire Protection Engineer.
2-1.151 Designated (or Service) Fire Protection Engineer (DFPE).

The DoD fire protection engineer that oversees that Area of Responsibility for that
project. This is sometimes referred to as the “cognizant” fire protection engineer.

Note 1: For USACE, this is usually the District or Center FPE.
Note 2: For NAVFAC, this is usually the Facilities Engineering Command (FEC) FPE.
2-1.15.2 Qualified Fire Protection Engineer (QFPE).

\2\An individual who is 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 Surveying (NCEES) and has relevant fire protection
engineering experience./2/
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2-1.16 Incidental Electronic Equipment.

Word processing stations, printers, and systems; desk top computers; office automation
systems; individual data output stations (i.e. printers, etc.); individual computer work
stations; telephones; communication equipment; video conference centers;
administrative telephone rooms; reproduction equipment; and similar equipment.
Incidental Electronic Equipment includes building only or building-wide
communication/telephone/LAN equipment typically found in communication, data or
telephone rooms that do not serve an essential mission or purpose for National
Defense. This includes the room in a Facility that contains the incoming
telecommunications service for that specific Facility.

2-1.17 Inhabited.
See UFC 4-010-01.
2-1.18 Installation.

As used in this document, the Installation is the DoD base, post, camp, fort, station,
airfield or other similar complex that shelters military equipment or personnel or
facilitates training and operation. An Installation includes one or more DoD Facilities.

2-1.19 Life Safety System.

Those systems that enhance or facilitate evacuation, smoke control,
compartmentalization or isolation. [NFPA Glossary of Terms]

2-1.20 Major Project.
A project that includes any one of the following:
a. Addition to an existing Facility.

b. Renovation, Reconstruction or Alteration of 50 percent or more of the total
floor area of an existing Facility.

C. Design or construction of a new Facility.

d. New installation or Modification of an area of construction greater than
5,000 ft? of floor area that involves existing or new fire barriers or fire-rated
construction; Life Safety Systems; fire alarm or detection systems; fire
suppression systems.

Note: Modification of 20 or more existing sprinklers is considered a Major Project.

e. New installation or Modification of existing HVAC systems that remove or
install the duct work passing through fire-rated or smoke partitions/barriers
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or interconnected plenum areas serving an area greater than 5,000 ft? of
floor area.

2-1.21 Mass Notification System.
Refer to UFC 4-021-01.
2-1.22 \2\/2/Medical Facilities.

Also referenced as Medical Treatment Facilities (MTFs), includes medical and dental
treatment facilities, medical training facilities, medical research facilities, and veterinary
facilities in the Military Health System (MHS)

2-1.23 Missile Alert Facilities (MAF).

The aboveground Facilities that support underground ballistic missile launch control
centers.

2-1.24 Missile Assemblies.

Missile assemblies are considered to be large rocket type, cruise missiles without their
ordnance, intercontinental ballistic missiles, or Poseidon missiles.

2-1.25 Modification.

The reconfiguration of any space; the addition, relocation, or elimination of any door or
window; the addition or elimination of load-bearing elements; the reconfiguration or
extension of any system; or the installation of any additional equipment. [NFPA 101]

2-1.26 Multi-Family Housing.

More than two Dwelling Units under one roof intended for occupancy by spouses or
dependents of DoD personnel. \2\Multi-Family Housing does not include multiple
single-family dwellings, i.e., townhouses./2/

2-1.27 Noncombustible Material.

A material that, in the form in which it is used and under the conditions anticipated will
not ignite, burn, support combustion, or release flammable vapors, when subjected to
fire or heat. Materials that are reported as passing ASTM E136 must be considered
noncombustible materials. [NFPA 102]

2-1.28 Ordnance Facility.

A Facility or area used for the manufacturing, storage, maintenance or demilitarization
of ordnance including, but not limited to, munitions, weapons, missile assemblies.
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2-1.29 Primary Gathering Building.
See UFC 4-010-01.
2-1.30 Reconstruction.

The reconfiguration of a space that affects an exit or a corridor shared by more than one
lockable space; or the reconfiguration of a space such that the rehabilitation work area
is not permitted to be occupied because existing means of egress and fire protection
systems, or their equivalent, are not in place or continuously maintained. [NFPA 101]

2-1.31 Reliable Power Source.

2-1.311 For a Facility located on an Installation, reliability is determined at the power
source serving the Installation. For a Facility not located on an Installation, reliability is
determined at the power source to the Facility.

Note: For example, if the building in question is located on a Navy Base, Army Post or
similar, reliability is determined by when power is lost to the entire Base, Post or similar,
not the actual building. If the building is located away from a Base, Post or similar,
reliability is determined by when power is lost to the building itself.

2-1.31.2 Unless otherwise noted, a reliable power source is a power source having
forced down time, excluding scheduled repairs, that does not exceed 8 consecutive hours
for any one incident within the last 3 years, or more than 24 hours cumulatively over the
last 3 years.

2-1.32 Renovation.

The replacement in kind, strengthening, or upgrading of building elements, materials,
equipment, or fixtures, that does not result in a reconfiguration of the building spaces
within. [NFPA 101]

2-1.33 Repair.

The patching, restoration, or painting of materials, elements, equipment, or fixtures for
the purpose of maintaining such materials, elements, equipment, or fixtures in good or
sound condition. [NFPA 101]

2-1.34 Review Stamp.
A stamp certifying that the QFPE has reviewed the document and finds that it meets all

contractual requirements. A Review Stamp is not a professional engineer stamp or
seal.
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2-1.35 Sensitive Compartmented Information Facility (SCIF).

Accredited areas, room(s), or building(s) where Sensitive Compartmented Information
(SCI), is stored, used, processed or discussed. SCIF are only required for SCI and not
necessarily required for Secret or Top Secret information. [UFC 4-010-05]

2-1.36 Service Lateral.

A pipe that connects to the Service Main and terminates at a fire hydrant or a Facility. A
service lateral to a Facility is permitted to have no more than two fire hydrants. A
service lateral does not connect from one Service Main to a second Service Main.

\4\/4/.

2-1.37 Service Main.

A pipe that transports water from the Distribution Main to the Service Lateral. A service
main can be connected to a Distribution Main, Service Lateral or another service main.
A main with three or more fire hydrants connected to it is a service main. A main from a
fire pump to more than one building is a service main.

2-1.38 Stakeholders.

A group of identified individuals or representatives, typically having authoritative control
or input, having a share or interest in the successful completion of a project. A project's
identified stakeholders must include the building's design and construction team
members, security, the AHJ, accreditation agencies, tenants, supported commands and
emergency responders.

2-1.39 Telecommunications Equipment Areas.
See “Electronic Equipment Areas”.
2-1.40 Tension Membrane Structure.

A membrane structure incorporating a membrane and a structural support system such
as arches, columns, and cables, or beams wherein the stresses developed in the
tension membrane interact with those in the structural support so that the entire
assembly acts together to resist the applied loads. [NFPA 102]

2-1.41 Very Early Warning Smoke Detection.

Detection that is listed as being capable of providing the level of protection as defined in
NFPA 76 for Very Early Warning Fire Detection. Aspirating smoke detection installed in
Europe must comply with Class A requirements as specified in EN54 (Fire Detection
and Fire Alarm Systems), Part 20 (Aspirating Smoke Detection) (EN54-20).

The maximum area of coverage per detector, or sampling point, is 200 ft? (18.5 m?) for
one level of detectors. A minimum of one alert and one alarm level are provided.
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CHAPTER 3 USE AND OCCUPANCY CLASSIFICATION
3-1 GENERAL

This UFC utilizes criteria from both IBC and NFPA 101. Care must be exercised when
using this UFC to ensure proper use of IBC and NFPA 101.

3-2 INTERNATIONAL BUILDING CODE (IBC).
3-2.1 General.
3-211 The IBC must be used where dictated by UFC 1-200-01 except where

noted in this UFC.

3-2.1.2 The IBC must be utilized to determine the occupancy classification as it
relates to allowable construction type, building height, building area, building separation
distance, occupancy separation and associated requirements.

3-21.3 Medical funded projects, including but not limited to, healthcare, ambulatory
healthcare and all facilities required to comply with The Joint Commission standards must
comply with NFPA 101 in its entirety.

3-3 NFPA 101.
3-3.1 General.
3-3.11 NFPA 101 must be utilized to determine the occupancy classification as it

relates to fire/smoke resistance rating of interior non-load bearing partitions (other than
occupancy separation), means of egress, interior finish, features of fire protection
(including vertical openings) and associated requirements.

3-3.1.2 Where specific criteria is provided in NFPA 101 related to occupancy
location within a building (i.e. story), conform to the requirements of NFPA 101 based on
the equivalent construction type.

Note: Where IBC permits a particular occupancy classification on the third floor of a
building of Type 1IB construction and NFPA 101 only permits that occupancy
classification on the second floor for Type 1l (000), the occupancy is only permitted on
the second floor.

3-3.1.3 Appendix D provides a cross reference between the construction types
referenced in NFPA 220 and the IBC.

3-4 HAZARDOUS MATERIALS.

For the purpose of occupancy classification, the maximum allowable quantities (exempt
amounts) noted in NFPA 400 must be used. Where the maximum allowable quantities
are exceeded in NFPA 400, the H occupancy classification (H-1, H-2, etc.) must be
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defined in accordance with IBC for High-Hazard Group H occupancies, except as
modified by this UFC. IBC Chapter 4 must be utilized to determine the IBC occupancy
type. IBC Chapter 4 is not to be utilized for hazardous materials requirements.

Table 3-1 Hazardous Materials Classification

NFPA 400 & NFPA1

HAZARDS CLASSIFICATION. | PROTECTION | g2 ddi
LEVEL

Detonation Hazard High Hazard Level 1 Protection Level 1 H-1

Deflagration Hazard High Hazard Level 2 Protection Level 2 H-2

Physical Hazard High Hazard Level 3 Protection Level 3 H-2 or H-3

Health Hazard High Hazard Level 4 Protection Level 4 H-4

HPM Facility Not Applicable Not Applicable H-5
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CHAPTER 4 SPECIAL DETAILED REQUIREMENTS BASED ON USE
4-1 GENERAL.

This Chapter provides specific criteria for special or unique occupancies and hazards
and supersedes IBC Chapter 4 in its entirety. For special or unique occupancies and
hazards not addressed in this Chapter, comply with the requirements of NFPA 101.
This Chapter either supersedes or is in addition to requirements in other Chapters of
this UFC.

4-2 AIRCRAFT ACOUSTICAL ENCLOSURES.
4-2.1 Complete Enclosures (Hush House).

For Air Force, Aircraft Acoustical Enclosures are not classified facilities (real property);
they are classified equipment and as such are managed by the Air Force Sustainment
Center, Air Force Logistic Complex, Propulsion Support Equipment, Hush Houses/
Noise Suppressors (AFLCMC/WNZEC) Robins AFB, GA. The criterion of the UFCs
does not apply to this equipment. These systems are centrally managed and are not
constructed nor maintained as facilities under this UFC. The fire protection system
controls in such enclosures are provided with connection to the installation fire alarm
communication network by the installation.

4-21.1 Conform to the requirements listed in the paragraph entitled “Aircraft
Facilities”. Provide separate manual controls for actuation of each foam system.

4-2.2 Out of Airframe Acoustical Enclosures (Test Cells).
Fire protection system for Test Cells must consist of the following:
a. Overhead water deluge system having a density of 0.35 gpm/ft.2 (14.3

L/min/m?) over the entire floor area.

b. Water spray system for the engine having a density of 0.50 gpm/ft.? (20.4
L/min/m?) of engine surface area.

C. Water spray system for the floor area beneath the engine having a
density of 0.50 gpm/ft.2 (20.4 L/min/m2) over the entire shadow area.

Note: The overhead deluge system need not extend into the area where the water
spray systems for the engine and floor are present.

4-3 AIRCRAFT FACILITIES.
4-3.1 Aircraft Hangars.

For fixed wing and rotary wing aircraft fuel cell maintenance facilities, alert, storage,
depot-level and general-purpose maintenance hangars comply with UFC 4-211-01. For
corrosion control hangars, comply with UFC 4-211-02.
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4-3.2 Tensioned-Membrane Hangars.

4-3.2.1 Construction type must conform to NFPA 409. Tension fabric hangars must
utilize rigid-steel-frame structures.

4-3.2.2 The minimum separation between tensioned-membrane hangars and all
other structures must be 100 feet (30.5 m), with a clear zone of 50 feet (15.3 m)
immediately adjacent to the tension fabric structure. The clear zone cannot be used for
storage and must be clear of vegetation (maintained lawn is permitted). The clear zone
may be used as a street or driveway, but not for vehicle parking. The clear zone must be
clearly striped to indicate no storage or parking.

Note: For Navy, see OPNAVINST 11010.33 for regulations and restrictions on the use
of relocatable facilities.

4-3.3 Aircraft Weather Covering.

Weather coverings used for aircraft on the flight line (see Figure 4-1), regardless of
material, do not require a fire detection or suppression system. Any permanent
electrical devices or equipment (receptacles, lighting, or other similar devices) installed
on the aircraft weather covering (sunshade) must comply with the requirements for
aircraft hangars in NFPA 70 as well as the criteria for fuel servicing safety zone found in
the individual DoD Component criteria (i.e. AF T.O. 00-25-172, NAVAIR 00-80R-14,
NAVAIR 00-80T-109 or AR 420-90).

Figure 4-1 Examples of Weather Covering

4-3.4 Facilities Housing Unmanned Aerial Vehicles (UAV) or Remotely Piloted
Aircraft (RPA).
4-3.41 \2\For this UFC, an Unmanned Aerial Vehicle (UAV) or Remotely Piloted

Aircraft (RPA) consists of just the vehicle; and, an Unmanned Aerial System (UAS)
consists of the vehicle, launcher, and any other associated equipment for that system./2/
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4-3.4.2 Facilities designed to support \2\UAS,/2/ UAV, or RPA that have both of the
following must be protected in accordance with the section for Aircraft Hangars in this
UFC:

a. Combined fuel capacity of all \2\UAS,/2/ UAV, or RPA equal to or greater
than 240 gallons (908.4 L) and
b. Access to a runway that supports manned aircratft.

4-3.4.3 Facilities designed to support \2\UAS,/2/ UAV, or RPA that have both of the
following must be protected in accordance with the section for Aircraft Hangars in this
UFC:

a. Has a door opening greater than \2\or equal to/2/ 20 feet (6.1m) in height

and
b. Access to a runway that supports manned aircraft.
4-3.4.4 Facilities designed to support \2\UAS,/2/ UAV, or RPA that have both of the

following must be \2\provided with sprinklers designed/2/ in accordance with NFPA 30,
\2\Storage of Liquids in Containers — Storage Occupancies/2/:

a. Combined fuel capacity of all \2\UAS,/2/ UAV, or RPA is equal to or
greater than 240 gallons (908.4 L) and

b. No access to a runway that supports manned aircraft.

4-3.4.5 Facilities designed to support \2\UAS,/2/ UAV, or RPA that have both of the
following must be \2\provided with sprinklers designed/2/ in accordance with NFPA 30,
\2\Storage of Liquids in Containers — Storage Occupancies/2/:

a. Has a door opening less than 20 feet (6.1m) in height and
b. Access to a runway that supports manned aircraft.
4-3.4.6 Facilities designed to support \2\UAS,/2/ UAV, or RPA that have both of the

following must be protected with automatic sprinklers:

a. Combined fuel capacity of all \2\UAS,/2/ UAV, or RPA is \2\more/2/ than
\2\120 gallons (454.2 L) and less than/2/ or equal to 240 gallons (908.4 L)

and
b. No access to a runway that supports manned aircraft.
4-3.4.7 Facilities designed to support \2\UAS,/2/ UAV, or RPA that have all of the

following do not require automatic sprinklers:
a. Combined fuel capacity of all \2\UAS,/2/ UAV, or RPA is less than 120
gallons (454.2 L) per control area (as defined by NFPA 30),
b. No access to a runway that supports manned aircraft,

C. Sprinkler protection is not required by the "Application Requirements”
paragraph in the section for Automatic Sprinkler Systems in this UFC,
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Supports small, human packable, portable UAV or RPA, and

The facility is separated from other structures by a minimum of 100 feet
(30.5 m).

\2\For Army, in addition to the aforementioned paragraphs, Facilities

designed to support UAS or UAV must be protected as follows. If there is a conflict
between the aforementioned paragraph and this paragraph, follow the more stringent

paragraph.

a.

Facilities housing Group 4 UAS or UAV must be protected in accordance
with the section for Aircraft Hangars in this UFC. Group 4 UAV weigh
more than 1,320 LBS.

Facilities housing Group 3 UAS or UAV, where the fire area of the
aircraft servicing or storage area exceeds 7,500 SQFT, must be
protected in accordance with the section for Aircraft Hangars in this UFC.
Group 3 UAV weigh more than 56 LBS but less than 1,320 LBS.

Facilities housing Group 3 UAS and UAV, where the fire area of the
aircraft servicing or storage area does not exceed 7,500 SQFT, but is
required by another section of the UFC to have sprinklers, must have the
aircraft servicing or storage area protected in accordance with NFPA 30,
Storage of Liquids in Containers — Storage Occupancies. All operations
outside the UAV or UAS housing area must be isolated from the UAV or
UAS housing area by 1-hour fire barrier walls. Floor elevations must be
arranged to prevent a spill within the UAV or UAS housing area from
flowing into adjacent areas. Adjacent areas are not permitted to have
their required egress through the UAV or UAS housing area, except for
normally unoccupied rooms less than 100 sq. ft.

Facilities housing Group 3 UAS and UAV, where the fire area of the
aircraft servicing or storage area does not exceed 7,500 SQFT, and is
not required by another section of the UFC to have sprinklers, is not
required to have a suppression system. All operations outside the UAV
or UAS housing area must be isolated from the UAV or UAS housing
area by 1-hour fire barrier walls. Floor elevations must be arranged to
prevent a spill within the UAV or UAS housing area from flowing into
adjacent areas. Adjacent areas are not permitted to have their required
egress through the UAV or UAS housing area, except for normally
unoccupied rooms less than 100 sq. ft./2/

Note: The reference to NFPA 30 in this section pertains to sprinkler requirements only
and is not intended to follow all of the requirements in NFPA 30.

4-4

ANECHOIC CHAMBERS.

Fire protection goals must comply with the section titled "Protection of Chamber and its
Contents" as specified in FM Global Data Sheet 1-53. \4V/4/.
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4-5 CHILD DEVELOPMENT PROGRAMS.

4-5.1 Child Development Centers (CDC).

Comply with UFC 4-740-14. For Navy/Marines, comply with FC 4-740-14N.

4-5.2 Continuous Child Care Facilities (24/7).

Comply with UFC 4-740-15.

4-5.3 Other Child Development Programs.

Other child development programs include part-day, preschool, kindergarten, before
and after school programs, school-age Facilities, etc. Comply with the provisions of
educational occupancies in NFPA 101.

4-5.4 Youth Centers.

Youth centers must comply with UFC 4-740-06.

4-6 COAL.

4-6.1 General.

Coal storage and handling must comply with NFPA 850 and FM Loss Prevention Data
Sheet 8-10.

4-6.2 Pulverizing Equipment.

Use components designed and constructed in accordance with requirements of NFPA
850.

4-7 COMMISSARIES AND EXCHANGES.
4-71 Mixed Occupancy.

Commissaries and Exchanges that are part of another facility (i.e., mixed occupancy)
and the Commissary or Exchange area is greater than 8,000 ft2 (743.2 m2) gross floor
area, the entire facility must meet the requirements of the sprinkler "Application
Requirements" section of this UFC.

4-7.2 Standalone.

Commissaries and Exchanges that are a separate facility (i.e. standalone) and greater
than 8,000 ft2 (743.2 m2) gross floor area must be provided with automatic sprinkler
protection regardless of construction type.

4-8 COMPACT MOBILE SHELVING.
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4-8.1 Reserved.

4-9 DEPARTMENT OF DEFENSE EDUCATION ACTIVITY (DODEA).
DoDEA Facilities must comply with the requirements in this UFC.

4-10 DETENTION AND CORRECTIONAL FACILITIES.

4-10.1 Requirements.

Comply with NFPA 101 and the following:

4-10.1.1 Individual Fire Areas must not exceed 50,000 ft? (4,647 m?).

4-10.1.2 Construction type must be Type I-A, as defined in the IBC.

4-101.3 Provide a minimum separation from other structures and public ways of 20
feet (6.1 m).
4-10.1.4 Provide complete automatic sprinkler protection. Design must utilize

institutional (breakaway) type sprinklers in areas accessible to detainees or inmates.
Sprinkler piping in detainee or inmate areas must be concealed.

4-10.1.5 Provide an automatic smoke control system in cell areas. In addition,
provide manual system activation controls at a continuously manned position outside of
the cell area. Design the smoke control system in accordance with NFPA 92.

4-10.1.6 Provide for constant visual supervision of cell areas. Central supervisory
control area must be separated from cell areas by not less than one-hour fire-rated
construction.

4-10.1.7 Fire alarm notification in cell areas must be at a constantly attended
location, with detainees or inmates notified by the staff of fire events. Positive alarm
sequence is permitted to be provided in accordance with NFPA 72.

4-10.1.8 Locking Devices.

Provide mechanical or electrical gang release, and individual release devices whenever
10 or more locks must be operated to release prisoners confined in cells. Require gang
release devices to open doors necessary to evacuate prisoners to an area of refuge.
Require heavy, identically keyed, prison-type locks for exit and corridor doors not
requiring gang release devices that must be opened for evacuation in the event of fire.

Dormitory-style confinement facilities are not required to meet the above criteria.

4-10.1.9 Interior Finish.
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Interior finish including padded cells must be Class A flame spread (i.e., 25 or less) and
must have a smoke development rating not exceeding 50 when tested in accordance
with ASTM E84.

4-10.1.10 Navy Facilities must also comply with the ACA’s Planning and Design
Guide for Secure Adult and Juvenile Facilities.

4-11 ELECTRONIC EQUIPMENT AREAS.

This section applies to Electronic Equipment Areas and telecommunications areas as
defined in this UFC.

4-11.1 General.

4-11.1.1 Construct and protect Electronic Equipment Areas in accordance with
NFPA 75, except as modified by this UFC.

4-11.1.2 For Air Force Facilities, comply with ETL 01-18 for fire protection criteria, in
lieu of this section.

4-11.2 Telecommunication Equipment Areas.

This section applies to areas containing telecommunication equipment that serves more
than one Facility, a portion of an Installation or the entire Installation. This section does
not apply to the room in a Facility that contains the incoming telecommunications
service for that specific Facility.

4-11.21 Telecommunication areas must comply with NFPA 76, in lieu of NFPA 75.
Buildings housing telecommunication areas must be of noncombustible construction.
4-11.2.2 Co-located Facility.

For Facilities that house telecommunication areas that have occupancies and uses
other than telecommunication, the entire Facility must be provided with sprinkler
protection, including the telecommunication area.

4-11.2.3 Stand-alone Facilities.

4-11.2.3.1  For stand-alone Facilities greater than 2,500 ft2 (232 m?2), provide a fire
extinguishing system in accordance with \2\either/2/ the paragraph entitled "Clean Agent
Fire Extinguishing Systems" \2\or “Sprinkler Systems”/2/ below.

4-11.2.3.2 For stand-alone Facilities greater than 7,500 ft? (696 m?), provide a
sprinkler system in accordance with the paragraph entitled "Sprinkler Systems" below. A
clean agent fire extinguishing system can be provided in addition to, but not in lieu of, the
sprinkler system.
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4-11.2.3.3 Single-story Facilities may be of Type II-B construction.
4-11.3 Smoke Detection.

4-11.31 Electronic Equipment Areas must be protected by Very Early Warning
Smoke Detection systems.

4-11.3.2 Smoke detection must provide not less than two distinct alarm conditions
(levels) indicating increasing smoke/combustion levels.

4-11.3.3 Smoke detection must notify equipment operators of all distinct threshold
conditions/levels. Where operators are not in constant attendance, alarm signals must
notify the constantly attended alarm receiving location.

4-11.4 Sprinkler Systems.

4-11.4.1 Electronic Equipment Areas must be located in Facilities protected by wet
pipe automatic sprinklers, except those telecommunication areas identified above.

4-11.4.2 Provide complete wet pipe sprinkler protection throughout the Electronic
Equipment Area.

4-11.4.3 The Electronic Equipment Area must be able to be isolated from other
areas by a zone control valve assembly. The control valve assembly must include a
control valve, waterflow switch and inspector’s test connection.

Note: Consult with the DFPE to determine the extent, or boundary, of the Electronic
Equipment Area.

4-11.4.4 For areas with finished ceilings, use concealed pendent or concealed
sidewall sprinklers. For areas without finished ceilings, use upright sprinklers with listed
sprinkler guards or concealed sidewall sprinklers.

4-11.4.5 Fire sprinklers must not be provided below raised floors.
4-11.5 Clean Agent Fire Extinguishing System.

Note: Consideration may be given to the use of a supplementary, \2\/2/clean agent fire
extinguishing system inside the electronic equipment units or a total flooding system for
the room and raised floor.

4-11.51 Clean agent fire extinguishing systems must not be utilized as a substitute
for automatic sprinklers.

4-11.5.2 Where the requirements of the paragraph entitled “Power and

Communication Cabling” are not met, the room and the effected space above the ceiling
and below the floor in the room must be protected by a \2\/2/clean agent fire
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extinguishing system. Where only the below floor area is affected, it is acceptable to
provide a \2\/2/clean agent fire extinguishing system below the floor only.

4-11.5.3 Very Early Warning Smoke Detection must be used to activate a clean
agent fire extinguishing system.

4-11.6 Electronic Equipment Power Disconnect.

4-11.6.1 A means to disconnect power to critical electronic equipment must be
provided as required by NFPA 70.

4-11.6.2 The power disconnect method may be by manual means for Electronic
Equipment Areas with one of the following:

a. Areas that are constantly occupied (24 hours per day, 7 days a week) by
personnel familiar with the electronic equipment, or

b. Areas located within a Facility that are constantly staffed by a trained
response force having ready access to the Installation and trained in
emergency shutdown procedures.

4-11.6.3 Where multiple rooms are located in one area that utilize power disconnect
simultaneous to water discharge, coordinate with 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.

4-11.6.4 Electrical equipment must be protected by disconnecting the power upon
activation of the fire sprinkler system in the electronic spaces, unless power disconnect is
permitted by manual means indicated above.

4-11.6.4.1 The disconnect must be installed downstream of any UPS or similar
equipment such that when the disconnect switch is activated, the UPS cannot supply
power to the equipment.

4-11.6.4.2 Electrical power disconnect is not required when approved by the DFPE.
4-11.7 Power and Communication Cabling.
Power and communication (data) cabling installed in spaces above ceilings or below

raised floors must be plenum rated or installed in non-combustible conduit in
accordance with NFPA 70.
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4-12 ELEVATORS.
4-12.1 General.

This section provides criteria for electric traction, machine room-less equipment and
hydraulic elevators. Elevators must comply with the requirements of ASME A17.1 except
as modified by this section.

4-12.2 \2V/2/Fire-Resistant Construction.

4-12.2.1 The machine room must have the same fire resistance rating of the elevator
shatft it serves.

4-12.2.1.1 This requirement applies to the room containing the elevator controller for
machine room-less elevator systems.

4-12.3 Detection.

4-12.3.1 Provide smoke detectors at all elevator lobbies not open or exposed to the
exterior (i.e. open parking structures and similar elevator lobbies) and all elevator
machine rooms, including where machine room-less controllers are located.

4-12.3.2 Provide smoke detectors at the top of elevator hoistway only when
automatic sprinklers are provided in the hoistway.

4-12.3.3 Provide listed control relays within 3 feet (915 mm) of the elevator controller
to provide a supervised interface between the fire alarm system and the elevator
controller as required by NFPA 72. The wiring between the control relays and the fire
alarm control unit must be monitored for integrity as required by NFPA 72.

4-12.3.4 Activation of any elevator machine room, hoistway, or lobby smoke detector
must activate the Facility fire alarm system and send the affected elevators to the
designated floor.

4-12.4 Sprinkler Protection.

4-12.4.1 Where sprinklers are provided in the Facility, provide sprinklers for the
elevator as noted below.

4-12.4.2 Elevator Machine Room.
4-12.4.21 Provide sprinkler(s) with listed sprinkler guard(s) in the machine room(s).

4-12.4.2.2 Provide a supervised shut-off valve, check valve, waterflow switch, and test
valve in the sprinkler line supplying the machine room(s). These items must be located
outside of and adjacent to the machine room(s).
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4-12.4.2.3 Actuation of the waterflow switch must remove power to the elevator(s)
served by that machine room, by direct connection from the waterflow switch (i.e. DPDT
switch) to the shunt trip breaker.

4-12.4.2.4 The waterflow switch must have no time delay capability.

4-12.4.2.5 Provide an inspector's test connection for each waterflow switch associated
with the elevator machine room. Locate the test connection outside the machine room.
Route test connection piping to a floor drain location that can accept full flow or where
water may be discharged without property damage. Discharge to a floor drain may be
permitted only if the drain is sized to accommodate full flow (minimum of 40 gpm).
Discharge to service sinks or similar plumbing fixtures is not permitted.

4-124.3 Top of Hoistway.

4-12.4.3.1 Provide sprinklers at the top of the hoistway when elevator machinery is
located within the shatft.

4-12.4.3.2 When sprinklers are provided at the top of the hoistway, a supervised shut-
off valve, check valve, waterflow switch, and test valve must be provided in the sprinkler
line supplying the top of hoistway.

4-12.4.3.3 Actuation of the waterflow switch must remove power to the elevator(s)
served by that hoistway, by direct connection from the waterflow switch (i.e. DPDT
switch) to the shunt trip breaker.

4-12.4.3.4 The waterflow switch must have no time delay capability.

4-12.4.3.5 Provide an inspector's test connection for each waterflow switch. Locate
the test connection outside the hoistway. Route test connection piping to a floor drain
location that can accept full flow or where water may be discharged without property
damage. Discharge to a floor drain may be permitted only if the drain is sized to
accommodate full flow (minimum of 40 gpm). Discharge to service sinks or similar
plumbing fixtures is not permitted.

4-12.4.3.6 The top of the hoistway and machine room sprinklers may be served by the
same control valve assembly and flow switch.

4-12.4.4 Hoistway Pit.
4-12.4.41 Provide sprinklers in elevator pits as required by NFPA 13.

4-12.4.4.2 Provide a supervised shut-off valve in the sprinkler line supplying the pit.
Locate the valve outside of and adjacent to the pit. Actuation of the pit sprinkler must not
disconnect power to the elevator.

4-12.5 Host Nation.
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Comply with the requirements of \3\this section and Host Nation requirements. If
requirements in this section violates host Nation laws, follow the Host Nation laws. For
Host Nation projects in Japan, see Appendix "Criteria for Facility Projects in Japan” in this

UFC./3/

Table 4-1 Electric Traction Elevator

PROVIDE SPRINKLER
(Not Applicable for

PROVIDE SMOKE DETECTOR to
INITIATE ELEVATOR

ROOM / AREA
Buildings Without Sprinkler | FIREFIGHTERS SERVICE and
Protection) BUILDING FIRE ALARM SYSTEM
PENTHOUSE
YES YES
MACHINE ROOM
ELEVATOR LOBBIES YES YES
PIT AREA NO NO
TOP of HOISTWAY NO NO

Table 4-2 Direct Plunger Hydraulic Elevator

ROOM / AREA

PROVIDE SPRINKLER

(Not Applicable for
Buildings Without Sprinkler
Protection)

PROVIDE SMOKE DETECTOR to
INITIATE ELEVATOR
FIREFIGHTERS SERVICE and
BUILDING FIRE ALARM SYSTEM

MACHINE ROOM YES YES
ELEVATOR LOBBIES YES YES
PIT AREA YES NO
TOP of HOISTWAY NO NO

Table 4-3 Holeless Hydraulic and Roped Hydraulic Elevator

ROOM / AREA

PROVIDE SPRINKLER

(Not Applicable for
Buildings Without Sprinkler
Protection)

PROVIDE SMOKE DETECTOR to
INITIATE ELEVATOR
FIREFIGHTERS SERVICE and
BUILDING FIRE ALARM SYSTEM

MACHINE ROOM YES YES
ELEVATOR LOBBIES YES YES
PIT AREA YES NO
TOP of HOISTWAY NO NO
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4-13 EMERGENCY SERVICES COMMUNICATIONS CENTERS.

Facilities and equipment that are used for the receipt of alarm signals and telephone
calls for assistance, and dispatching of fire, police, or emergency medical services
personnel and equipment must comply with this UFC and NFPA 1221.

4-14 FAMILY HOUSING.

4-141 General.

This section includes \3\all family housing/3/.

4-14.2 Off-Installation Family Housing within the United States and its Territories.

Family housing located outside military Installations or bases must comply with provisions
of this section and must comply with applicable local fire and building codes when the
local fire department has the primary responding responsibility or a local building permit
is required.

4-14.3 Family Housing Outside the United States and its Territories and
Possessions.

Family housing outside the United States and its territories and possessions, constructed
or leased-constructed, must comply with provisions of this section and the Host Nation
fire protection requirements.

4-14.4 Leased Family Housing.

4-14.41 DoD personnel occupying leased housing deserve the same level of
protection as those in DoD-owned housing. Implementation of these standards is
therefore mandatory for all housing leased for DoD use. This requirement applies to
\4\privatized military housing/4/ as well as housing leased by DoD for families \3\(these
requirements apply to any housing where the Service member’s housing allowance is
paid directly to a party other than the service member)/3/. This requirement does not
apply to housing leased by individuals.

4-14.4.2 New Buildings.

Buildings that are built to lease to DoD must comply with the standards for new
construction.

4-14.43 Existing Buildings.

For new leases or renewals of leases of existing Facilities, the Facilities must comply
with the requirements for new construction.

4-14.5 Multi-Family Housing.
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Multi-Family Housing must comply with the IBC and NFPA 101 as required by other
sections of this UFC.

4-14.6 One- and Two-Family Housing.
One- and two-family housing must comply with the IRC.\2\
4-14.7 /2/Cooking Areas.

A range top extinguishing system is not required within family housing for cooking areas
provided with residential appliances.

4-15 FOOD PREPARATION IN FACILITIES.
4-15.1 Commercial Cooking Equipment.
4-151.1 Hood and duct systems for commercial cooking equipment that produces

smoke or grease-laden vapors must comply with NFPA 96.

4-15.1.2 Range hood fire extinguishing systems must be wet chemical or water
assisted wet chemical designed and installed in accordance with NFPA 96.

4-15.2 Residential Cooking Equipment.
4-15.21 Non-sprinklered Areas, Other than Housing.

4-15.2.1.1 Residential type range top cooking surfaces must be equipped with a UL
300A listed residential range top extinguishing system or the cooking surface must be
equipped with burners and controls that have their temperature limited to a maximum
temperature of 662 degrees F (350 degrees C).

4-15.2.1.2 The extinguishing system must be connected to the Facility fire alarm
system, if provided, to sound a general Facility fire alarm and must automatically shut off
all sources of fuel and electric power that produce heat to the equipment being protected
by that unit.

4-15.2.2 Sprinklered Areas, Other than Housing.

4-15.2.21 Residential range top extinguishing systems are not required in sprinklered
areas.

4-15.2.2.2 If a residential range top extinguishing system is provided, it must be
connected to the Facility fire alarm system to sound a general Facility fire alarm and must
automatically shut off all sources of fuel and electric power that produce heat to the
equipment being protected by that unit.

4-15.2.3 Housing.
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See "Personnel and Family Housing" section of this UFC for requirements related to
cooking facilities in housing.

4-16 HAZARDOUS MATERIALS AND HAZARDOUS WASTE.
4-16.1 General.

Hazardous materials and hazardous waste (hazardous materials) include flammable and
combustible liquids, flammable and combustible gases, flammable solids as well as other
materials that are classified as hazardous materials.

4-16.1.1 Comply with the requirements of NFPA 400, except as noted in this section.

4-16.1.1.1  The requirements of this section apply to the storage or use of hazardous
materials in excess of the maximum allowable quantities permitted by NFPA 400.

Note: As defined in NFPA 30, hazardous materials storage lockers and
premanufactured storage buildings may be used to increase the maximum allowable
guantities in accordance with NFPA 400.

4-16.1.1.2 Provide protection for facilities storing flammable and combustible liquids
and other petroleum oil lubricant (POL) products in accordance with NFPA 30.

4-16.1.1.3 Class IlIB combustible liquids must be protected as required by NFPA 30
for Class IlIA combustible liquids in accordance with UFC 3-460-01 and NFPA 30.

4-16.1.2 A single building is often used for storage of both flammable and
combustible liquids and hazardous materials. Requirements for the storage of hazardous
waste are separate and distinct from the storage of hazardous materials.

4-16.1.3 Comply with the requirements of UFC 4-440-01.

4-16.1.4 All other hazardous materials storage and use must comply with NFPA 400.
4-16.2 Hazardous Materials Storage Areas.

4-16.2.1 Maximum Storage Height and Arrangement.

The maximum allowable height and arrangement for storage of hazardous materials must
be in accordance with NFPA 400.

4-16.2.2 Fire Protection.

4-16.2.2.1 Complete automatic sprinkler protection must be provided throughout all
hazardous material areas regardless of area or construction type.

4-16.2.2.2 \4V4/Where the rack storage arrangement for hand picking operations
provides multiple levels of storage less than 6 feet (1.8 m) above the walking surface and
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in-rack sprinklers are required for the storage arrangement, provide one extra row of in-
rack sprinklers in the longitudinal flue space at the 3 feet (915 mm) level.

4-16.2.3 Hazardous material storage areas or rooms must be identified in
accordance with NFPA 704.

4-16.2.4 In rooms storing water reactive materials, provide automatic sprinklers that
can be isolated with an indicating valve. Locate the indicating valve outside the water
reactive storage area.

4-16.3 Hazardous Waste Storage Facilities.

For hazardous waste storage Facility requirements, comply with NFPA 400 except as
noted below.

For Air Force, Navy and Marines, comply with UFC 4-451-10N.
4-16.3.1 Fire Protection.
The following minimum criteria must be provided:

a. Exterior walls must consist of 4-hour fire-resistive construction when the
Facility is attached to a structure or it is located within 10 feet (3 m) of
another building or property line.

b. Exterior walls must consist of 2-hour fire-resistive construction when the
Facility is located more than 10 feet (3 m) but less than or equal to 50 feet
(15.3 m) from a building or property line.

C. Exterior walls must be of noncombustible construction when the Facility is
more than 50 feet (15.3 m) from another building or property line.

d. Interior walls/ceilings must be 4-hour fire barriers if the Facility shares at
least one wall with a Facility that houses other occupancies.

e. Interior walls/ceilings must be a minimum 2-hour fire barrier when the area
of the room is greater than 300 ft? (28 m?) and the Facility is not located
within a structure that houses other occupancies.

f. Interior walls/ceilings must be a minimum 1-hour fire barrier when the area
of the room is 300 ft? (28 m?) or less and the Facility is not located within a
structure that houses other occupancies.

4-16.3.2 Sprinkler Protection.
Install sprinkler systems suitable for a corrosive environment.
4-16.4 Spill Control and Containment.

Provide spill control and containment complying with NFPA 400 for hazardous materials
and hazardous waste storage areas.
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4-16.5 Electric Wiring and Equipment.

\2\Where flammable liquids are dispensed or transferred between containers, electric
wiring and equipment must be suitable for classified locations in accordance with NFPA
70. Where flammable liquids are not dispensed or transferred between containers,
unclassified locations for electrical equipment may be provided./2/

4-16.6 Ventilation.

4-16.6.1 Ventilation must be provided for all hazardous materials storage areas.
Ventilation must meet the requirements of NFPA 400.

4-16.6.2 Fan motors located outside of the hazardous materials storage area are
permitted to be classified for ordinary locations in accordance with NFPA 70.

4-16.7 Prefabricated Structures.

Prefabricated structures (portable or permanent) are permitted to store hazardous
materials and hazardous waste provided they meet the requirements of NFPA 400.

4-16.8 Outdoor Storage Limitations and Separation.
4-16.8.1 \2\Outdoor storage must comply with all of the following:

4-16.8.1.1  The building or structure must be constructed of noncombustible materials,
and,

4-16.8.1.2 Walls must not obstruct more than two sides of the structure, or, walls may
obstruct portions of multiple sides of the structure, provided that the sum of the walls
does not exceed 50 percent of the structure’s perimeter./2/

4-16.8.2 The outdoor storage area must not be more than 400 feet (122 m) long or
wide and each area must be separated by 100 feet (30.5 m).

4-16.8.3 No containers or portable tanks in a pile are permitted to be more than 200
feet (61 m) from a 40 feet (12.2 m) wide minimum fire lane.

4-16.8.4 Fire hydrants must be installed in accordance with NFPA 24, but spaced
not more than 300 feet (91 m) apart. Provide a minimum of two hydrants located so that
protected exposures can be reached through hose runs not exceeding 300 feet (91 m).

4-17 HIGH-RISE BUILDINGS.
4171 General.

High-rise buildings must be provided with smokeproof enclosures. Design and install in
accordance with NFPA 101. Design and install stair pressurization in accordance with
NFPA 92.
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4-17.2 Emergency Command Center.
4-17.21 Emergency command centers must comply with the following:

Provided with exterior and interior access.

b. Enclosed by a 1-hour fire-rated barrier.
C. Provide a minimum area of 200 ft2 (18.5 m2) with a minimum dimension
of 10 feet (3 m).
4-17.2.2 In addition to the requirements of NFPA 101, the emergency command

center must also include the following:

Air-handling system status indicators and controls.

b. Fire department control panel for smoke control systems (includes visible
status indicators and controls).

C. Schematic building plans indicating the typical floor plan and detailing the
building core, means of egress, fire protection systems, fire-fighting
equipment and fire department access.

4-17.3 Fire Service Access Elevators.

When the occupied floor level exceeds 120 feet (36.5 m) above lowest fire department
vehicle access, provide at least two fire service access elevators that comply with Fire
Service Access Elevator requirements in the IBC.

Mechanical penthouses and mechanical stories are not considered occupied floor
levels.

4-17.4 Buildings Greater than 420 feet (128 m).

The provisions of this UFC are not intended to apply to buildings greater than 420 feet
(128 m) in height. For buildings exceeding 420 feet (128 m) in height, the DFPE must
be consulted for any additional requirements.

4-18 HISTORIC FACILITIES.
4-18.1 General.

Projects in \2\historic facilities are expected to meet the requirements of the chapter
entitled “Existing Facilities” in this UFC./2/

4-19 HYDRAULIC SYSTEMS.
4-19.1 General.

Any combustible liquids under pressure must be treated as a flammable liquid.
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4-19.2 Petroleum-Based Hydraulic Fluids.

4-19.21 Provide automatic sprinklers directly over and at least 20 feet (6.1 m)
beyond the hydraulic equipment. Complete sprinkler protection is required if the structure
is of combustible construction, regardless of floor area. Sprinklers may be omitted near a
single small system or multiple adjacent small systems not exceeding 100 gal (380 L)
aggregate capacity, and if the construction is noncombustible and ignition sources are
not normally present, and provisions exist for automatic or manual shutdown of the
system(s).

4-19.2.2 An automatic switch, activated by sprinkler waterflow alarm, fusible link, or
other fire detector, must be provided to shut down the hydraulic system if there is 100 gal
(380 L) or more aggregate capacity of hydraulic fluid.

4-19.3 Hydraulic Test Systems.

4-19.3.1 For hydraulic systems that use pressures exceeding 200 psi (1380 kPa),
SAE 1010 dead-soft, cold-drawn, seamless-steel tubing (or equivalent) must be used. A
safety factor of eight over normal working pressure must be used. For systems with
working pressures in excess of 2,500 psi (17,240 kPa), a factor of safety of four times the
burst pressure is acceptable. Tubing is preferable to pipe. Tubing can be bent to fit in
restricted spaces with a minimum number of fittings, reducing the number of possible
leakage points. Solderless, steel fittings of the flareless "locking-sleeve" type or flare
type must be used.

4-19.3.2 Use of threaded pipe must be avoided. Where threaded connections are
used, requirements of ANSI B1.20.1 must be met. A safety factor of eight over normal
pressure must be used.

4-19.3.3 Tubing runs must have as few bends as possible, but must have at least
one bend to provide for thermal expansion and contraction. The minimum radius of tube
bend must be three tube diameters.

4-19.3.4 Where hose must be used for flexible connections, it must be steel
reinforced, designed for the hydraulic fluid being used, and capable of withstanding five
times the actual operating pressure. Hose couplings and fittings and minimum bending
radius must be in accordance with the hose manufacturer’s instructions. Hose must be
installed so as not to rub against objects as a result of machine movement, vibration, or
pressure surges.

4-19.3.5 Piping and tubing must be anchored or secured to minimize failure due to
vibration. Pipe supports must not prevent normal thermal expansion.

4-19.3.6 There must be an accessible, well-marked, emergency shutoff switch for
each pump.
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4-19.3.7 Provide an automatic shutoff switch to deactivate hydraulic pump upon loss
of pressure.

4-20 \2\HYDROELECTRIC GENERATING PLANTS.
4-20.1 Hydroelectric Generating Plants.

Hydroelectric plants must comply with the section in this UFC for “Power Generating
And Utilization Equipment” except as modified in this section. Also, hydroelectric plants
must comply NFPA 850, especially the chapter for Identification and Protection of
Hazards for Hydroelectric Generating Plants, except as modified by this section.

4-20.2 Indoor Transformers

Indoor transformer equipment spaces such as transformer vaults must contain the
appropriate fire barrier rating for all partitions and those items installed in the partitions.

4-20.2.1 Automatic fire suppression systems are not required for the following indoor
transformers.

a. Dry type indoor transformers.

b. FMDS 5-4 “less flammable” fluid filled transformers contained within 3-hour
fire rating barriers.

c. Transformers rated less than 35 kV containing less than 100 gallon
capacity and contained within 3-hour fire rating barriers.

4-20.2.2 Automatic fire suppression systems must be provided for all other indoor
transformers rated 35 kV or greater and all must be enclosed by 1-hour fire-rated barriers.
Fire suppression system type must be one of the following.

a. Water mist system with operating pressure greater than 175 psi in
accordance with NFPA 750.

b. Clean agent in accordance with NFPA 2001.
4-20.3 Outdoor Transformers.

Structures and equipment in the vicinity of outdoor oil-filled transformers must be
protected by separation, fire barriers, or water spray systems.

4-20.3.1 Where outdoor transformers are located on the hydroelectric plant structure
and not protected by water spray systems, provide a structural analysis of the exposed
supporting and adjacent structure(s) proving that these structure(s) can withstand the
design fire without collapse or severe damage. The design fire must be based upon the
“Heat Flux Calculations” of ANSI/IEEE 979. Severe damage is defined as that preventing
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occupancy or facility use following a fire or based upon an estimated repair cost as
compared to estimated project cost.

4-20.3.2 Fire barriers may be constructed of materials other than concrete block or
reinforced concrete construction where the materials provide 2-hour fire resistance rating.
Fire barriers must be designed to resist wind loads.

4-20.3.3 Where outdoor transformers are located on the hydroelectric plant structure
containment must be provided for the transformer oil volume plus the 24 hour, 25 year
stormwater volume.

4-20.3.4 Automatic fire suppression water spray systems must comply with the
following:

a. The water supply must be adequate for 2 hours of operation of the water
spray system at maximum demand. A hose stream demand of 500 gpm
(1900 L/min) must only be included for existing facilities with existing
hydrants for reuse or replacement.

b. Containment must be provided for the water volume produced by the water
supply for 2 hours of operation.

4-20.4 Hydroelectric Generators.

All hydroelectric generators and ancillary equipment contained in generators must be
protected by one of the following automatic fire suppression systems regardless of
winding insulation material construction.

a. High or Low Pressure CO2 system in accordance with NFPA 12.
b. Clean Agent in accordance with NFPA 2001.
4-20.5 Oil Storage and Oil Purification Rooms.

Oil storage and olil purification rooms must be protected by one of the following
automatic fire suppression systems.

a. Water mist system with operating pressure greater than 175 psi in
accordance with NFPA 750.

b. Clean Agent in accordance with NFPA 2001.
4-20.6 Paint and Flammable Liquid Storage Rooms.

Paint and flammable liquid storage rooms must be protected with automatic fire
suppression as specified for oil storage and oil purification rooms./2/
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4-21 HYDROGEN FACILITIES.
4-21.1 Liquid Hydrogen (LH2).

Install LH2 storage and fueling in accordance with NFPA 52 and FM Global Data Sheet
7-91.

4-21.2 Gaseous Hydrogen (GH>).

Install GH2 compression, gas processing, and storage in accordance with NFPA 52 and
FM Global Data Sheet 7-91.

4-21.3 Indoor Fueling or Dispensing.

Indoor fueling or dispensing of LH2 or GHz is prohibited.

4-22 HYPERBARIC AND HYPOBARIC CHAMBERS.
4-22.1 Hyperbaric Chambers.

Hyperbaric chambers must comply with the applicable sections of NFPA 99.
Incorporate criteria contained in UFC 4-159-01N and SS 521-AA-MAN-010 into the
design of hyperbaric chambers.

4-22.2 Hypobaric Chambers.

Hypobaric chambers must comply with NFPA 99B.

4-23 LABORATORIES.

4-23.1 General.

Laboratories using chemicals must comply with NFPA 45.

Note: NFPA 45 quantities for flammable and combustible liquids may be proposed to
the AHJ in lieu of NFPA 1 MAQ/CA.

4-24 HISTORIC RESOURCE LIBRARIES, ARCHIVES, AND FACILITIES.
4-24.1 General.

4-24.1.1 Comply with NFPA 909 or NFPA 232.

For Navy and Marines projects, comply with FC 4-760-10N.

4-24.1.2 Libraries storing materials that are not culturally significant (e.g., primary or
secondary school library) are not required to comply with this section.
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4-241.3 Facilities for the restoration of culturally significant materials must comply
with this section.

4-24.1.4 Use noncombustible wall and ceiling finish materials.

4-24.1.5 Provide complete automatic wet pipe sprinkler protection throughout
Facilities containing libraries.

4-24.1.6 Water mist fire protection systems complying with paragraph entitled "Water
Mist Fire Protection Systems" in this UFC may be used in those areas of the Facility
containing rare or unique materials that are particularly susceptible to water damage.

4-25 LIMITED ACCESS AND UNDERGROUND STRUCTURES.
4-25.1 General.

Comply with the requirements of NFPA 101, except as noted below.
4-25.2 Limited Access Structures.

4-25.2.1 A manually activated smoke exhaust system must be provided for
structures three stories or more in height. The smoke exhaust system must be designed
for a minimum of six air changes/hour throughout the entire building.

4-25.2.2 Provide complete automatic sprinkler protection for all limited access
structures regardless of floor area or construction type.

4-25.3 Underground Structures.

4-25.3.1 A manually activated smoke exhaust system must be provided when there
are two or more occupied levels or when an occupied level is greater than 30 feet (9.1 m)
below grade plane. The smoke exhaust system must be designed for a minimum of six
air changes/hour throughout underground occupied levels.

4-25.3.2 Provide complete automatic sprinkler protection for all occupiable
underground structures regardless of floor area or construction type.

4-26 MEDICAL FACILITIES.

These facilities must conform to UFC 4-510-01 and NFPA 101.
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4-27 MILITARY OPERATIONS ON URBAN TERRAIN (MOUT) TRAINERS.

The DFPE must be consulted during the planning phase to determine what specific fire
protection and life safety requirements are necessary.

Note: These structures are unique as they can be designed and constructed to mimic
conditions in other locations. Guidance can be found in NFPA 101 for Special
Amusement buildings.

4-28 MISSILE ALERT FACILITIES (MAF).
4-28.1 Sprinkler Protection.

Protect all missile alert facilities with a sprinkler system designed and installed in
accordance with NFPA 13R. Systems must be supplied from the existing domestic
water storage tank; a separate water storage tank is not required. Use dry pendent or
dry sidewall heads for rooms/spaces exposed to freezing temperatures.

4-28.2 Heat Detectors.

Thermal detection devices must be provided in rooms, areas and spaces that are not
protected by automatic sprinkler protection in accordance with NFPA 13R.

4-28.3 Fire Hydrants.

Provide a dry fire hydrant installed on the domestic water tank to allow local fire
departments the ability to draft firefighting water during emergencies.

4-29 MORALE WELFARE AND RECREATION FACILITIES (MWR).

Clubs, bowling centers, craft shops (including hobby shops, woodworking, auto centers)
and similar recreational facilities with an occupant load of 50 or more must be protected
with automatic sprinkler systems regardless of floor area or construction type.

4-30 NATURAL GAS SERVICE.

4-30.1 General.

4-30.1.1 Gas service mains must be installed in accordance with NFPA 54 and
NFPA 58.

4-30.1.2 Gas service mains are not permitted within the perimeter of foundation
lines.

4-30.1.3 Provide natural draft cross ventilation for Facility crawl spaces containing

gas service piping.
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4-30.1.4 Raise supply connections from the gas service mains above grade outside
the foundation wall\2\./2/

4-30.1.5 Locate pressure regulators outside of the Facility or vent to the outside
away from air intakes.

4-31 \2\NAVIGATION LOCKS.
4-31.1 Pump Requirements.

Two fire water pumps of the equal size are required, one of which must be redundant.
Pump sizing must be based on either the gate spray sprinkler systems or hose stations,
whichever is greater. Minimum pump design flow must be 250 gpm, to serve the five
hose stations with each flowing 50 gpm. The minimum pump pressure must be 100 psi,
and increased as required to provide at least 60 psi at each hose station.

4-31.2 Hose Station Requirements.

Hose stations in accordance with NFPA 14 must be located 25 feet upstream and
downstream of each gate. These hose stations must be equally spaced at no more
than 300 feet intervals along the walls on both sides of the lock chamber. Hose stations
will consist of 150 feet of hose in a permanent cabinet. Hose must be 1-1/2 inch
synthetic lined and conform to NFPA 1961.

4-31.3 Miter Gate Spray System Requirements.

Miter gates (upstream and downstream in lock chamber) must be fitted with a fixed gate
spray sprinkler system for coverage of 0.25 gpm/sf of gate. Spray nozzles in
accordance with NFPA 15 must be open type with a flat spray pattern operating at 45
psi and a minimum angle of 50 degrees. Nozzle must be brass or stainless steel and
sized and spaced to provide complete coverage. Sprinkler piping and bracing must be
stainless steel in accordance with NFPA 13 and protected against damage. Connect
gate piping with a stainless steel swivel joint with stainless steel ball bearings and
grease fittings for lubrication and installed to completely drain. Gate spray system must
be separated from hose stations, using a motorized valve.

4-31.4 Aboveground Piping Requirements.

Aboveground piping and embedded pipe must be corrosion resistant and in accordance
with ASTM A312, Schedule 40. All fittings must have a minimum rated working pressure
of 175 psi.

4-31.5 Underground Piping Requirements.

Underground piping must be cement-mortar lined ductile-iron with a 150 psi working
pressure and in accordance with AWWA C151 and C104. Pipe will be polyethylene
encasement in accordance with AWWA C105.
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4-31.6 Fire Alarm System Requirements.

Provide a fire alarm system in accordance with NFPA 72. The system must consist of
an outside electric horn with alarm switches located strategically throughout the project.
Electric power for the alarm must be taken from the house-current supply line on the
line side of the main switch through an independent switch and circuit breaker. Provide
automatic dialers, to facilitate a quick emergency response.

4-31.7 Supply Water Intake Requirements.

Water supply to fire pumps may be from the river. If the area is contaminated by zebra
mussels, then the fire pump intake must have suitable control strategies implemented.
Provide intakes with double type strainers and exterior stainless steel screens./2/

4-32 ORDNANCE.

4-32.1 Installation Ordnance Facilities.

4-32.1.1 Sprinkler protection must be provided for Installation Ordnance Facilities.
4-32.1.2 Munitions storage igloos that are in accordance with DoD explosive safety

standards and accessory magazines at security and police stations are not required to
comply with this section.

4-32.1.3 Water demand for other Ordnance Facilities must meet or exceed the
design requirements for extra hazard as described in this UFC.

4-32.1.3.1 For Navy and Marine projects, refer to NAVSEA OP-5 for water demand.
4-32.1.4 For Air Force projects, refer to AFMAN 91-201.
4-32.2 Ammunition/Explosives (A/E) Storage Facilities.

4-32.2.1 A/E storage Facilities are permitted to be either Earth Covered Magazines
(ECM) or Above Ground Magazines (AGM) as defined by DESR 6055.09. An A/E
storage Facility is used for A/E storage only. The storage Facility must not be used for
handling, processing, testing, servicing, and inspection of ammunition, explosives,
propellants, and oxidizers or joint use of storage and the handling, processing, testing,
servicing, and inspection of ammunition, explosives, propellants, and oxidizers.

4-32.2.2 A/E storage Facilities must be constructed and located ("sited") in
accordance with DESR 6055.09.

4-32.2.3 Automatic sprinklers and hydrant protection are not required for A/E storage
Facilities.

4-32.2.4 Compliance with IBC or NFPA 101 is not required for A/E storage Facilities.
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4-32.3 Stored Missile Assemblies.

Missile assembles are considered to be large rocket type, Cruise missiles without their
ordnance, Intercontinental Ballistic Missiles, or Poseidon missiles.

4-32.3.1 Provide sprinkler protection for all stored missile assemblies.

4-32.3.1.1 Munitions storage igloos that are in accordance with DoD explosive safety
standards are not required to be provided with sprinkler protection.

4-32.3.2 Water demand for stored missile assemblies and all other ordnance
facilities requiring sprinkler protection must meet or exceed the design requirements for
Ordinary Hazard in Chapter 9.

4-32.3.2.1 For Air Force projects, refer to AFMAN 91-201, Explosives Safety
Standards.

4-32.4 Other Ordnance Facilities.

4-32.41 All other Ordnance Facilities including munitions, weapons, and missile
maintenance facilities require sprinkler protection.

4-32.4.2 Water demand for other Ordnance Facilities must meet or exceed the
design requirements for Ordinary Hazard in Fire and Smoke Protection Features chapter.

4-32.4.3 For Air Force projects, refer to AFMAN 91-201, Explosives Safety
Standards.

4-32.5 Ordnance Production Facilities.

4-32.5.1 Ordnance Facilities used for manufacturing, maintaining, demilitarizing,
handling, processing, testing, servicing, and inspection of ammunition, explosives,
propellants and oxidizers or related devices containing these materials must have
complete automatic sprinkler protection and comply with DESR 6055.09.

Note: These facilities are often known as "ammunition plants / depots".

4-32.5.2 The applicable requirements of the IBC for Group H occupancies must be
followed in the absence of specific guidance in DESR 6055.09 and the individual service
regulations based directly on DESR 6055.09. The service regulations include:

. For Navy projects, NAVSEA OP-5.

. For Army projects, Army AR 385-64; U.S. Army National Guard NGR 385-
64; and the Army Material Command Regulation 385-100.

. For Air Force projects, Air Force AFMAN 91-201.
4-32.5.3 Risk Assessment.
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All munitions production, maintenance, renovation, quality assurance and
demilitarization operations will receive a risk assessment to identify potential fire and
thermal threats and to assess the level of risk. The hazard must be accurately defined.
A potential fire or thermal hazard whose level of risk is high or extremely high is
unacceptable. The risk assessment will consider factors such as:

a. Initiation sensitivity.

b. Quantity of material.

C. Heat output.

d. Burning rate.

e. Potential ignition and initiation sources.
f. Protection capabilities.

g. Personnel exposure.

h. Munitions configuration.

I. Process equipment.

J- Process layout.

k. The building layout.
4-32.5.4 Sprinkler Protection.

4-32.5.4.1 Complete automatic sprinkler protection is required for Ordnance Facilities
used for manufacturing, maintaining, demilitarizing, handling, processing, testing,
servicing, and inspecting of ammunition, explosives, pyrotechnics, propellants, and
oxidizers or related devices containing these materials, unless such a system will
aggravate the hazard.

Note: Automatic sprinkler protection is appropriate for the protection of munitions
marked "Apply No Water". "Apply No Water" is intended to prevent the manual
application by fire extinguisher or fire service hose stream.

4-32.5.4.2 Automatic sprinkler systems in Ordnance Facilities must be protected from
movement in accordance with NFPA 13 for protection of piping where subject to
earthquakes, regardless of seismic design category.

4-32.5.4.3 Where exposed thermally energetic materials are handled that have a high
probability of ignition, a large thermal output and a high probability of causing personnel
injury, operations must be protected using ultra-high-speed deluge systems. Ultra-high-
speed deluge systems have a response time of 100 milliseconds (ms) or less. Response
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time is measured from the time that an energy source is presented to the detector to the
time of initial water flow from the critical nozzle, which is normally the nozzle closest to
the hazard. Ultra-high-speed detectors usually consist of a preprimed water delivery
system, optical flame detectors, and electronic controller. The paragraph entitled "Ultra-
High-Speed Deluge Systems" provides guidance on ultra-high-speed deluge systems.

Note: NFPA 15 and the NFPA Handbook provide additional information on ultra-high-
speed deluge systems.

4-32.5.4.4 Provide high-speed (operation of 500 ms or less), preprimed deluge
systems wherever exposed explosives, pyrotechnics, or propellants are processed or
stored in ordnance production facilities. Complete protection of such locations is
essential.

4-32.5.4.5 Provide ordinary deluge systems or wet pipe systems in other areas or
auxiliary sections of Facilities where processing of explosives, pyrotechnics, or
propellants takes place.

4-32.5.4.6 Provide ordinary deluge systems or wet pipe systems in other areas or
auxiliary sections of Facilities where storage of explosives or propellants takes place.

4-32.5.4.7 Provide wet pipe sprinkler systems in other areas or auxiliary sections of
Facilities if separated by fire barriers.

4-32.5.4.8 Provide wet pipe sprinkler systems where missile assembly, inspection, or
storage is carried on and where the propellant is confined within the missile, or warheads
are present. Similar protection must be provided for torpedo and air underwater weapons
shops.

4-32.5.5 Heat detection equipment of any type is acceptable if equipment meets the
operating time limitations and is suitable in other respects, such as complying with
explosion-proof requirements. When pneumatic-type detection equipment is used, not
more than three detectors, and preferably only one, must be on a single circuit in the
same heat influence area.

4-32.5.6 All fire protection systems protecting ordnance operations must have
complete supervision so that any deficiency that develops that would affect the speed or
reliability of operation will give a distinct alarm separate from the waterflow alarm.

4-32.5.7 Ultra-High-Speed Deluge Systems.
Comply with the requirements of NFPA 15, except as noted in this standard.
4-32.5.71 Response Time.

a. Response time must be the time for system operation from the
presentation of an energy source at the detector to flow of water from the
water spray nozzle.
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b. Ultra-high-speed deluge systems must be designed to have a response
time of not more than 100 ms, unless a risk assessment or other data
indicates a need for a faster response time.

4-32.5.7.2 Timers.

a. Timers or similar devices to stop waterflow after a predetermined time are
permitted if they are fail-safe (i.e., water continues to flow in the event of a
timer failure).

b. Timers or similar devices that shut off the waterflow after a predetermined
time (typically 1 to 2 minutes) when the optical fire detectors no longer
detect a fire are permitted. In case of a failure, it must be fail-safe.

4-32.5.7.3 Design.

Due to the speed of water coming from all the nozzles, ultra-high-speed deluge systems
depend on the detection system, piping network, nozzles and water supply
characteristics. Only designers, engineers, and installers who are knowledgeable of the
system’s limitations and capabilities must provide the design, specification, and
installation of the deluge system.

4-3257.4 \Water Demand.

Water supplies for ultra-high-speed deluge systems must be adequate to supply the
total demand of the largest Fire Area at the specific residual pressure required by the
system for a period of at least 15 minutes unless a hazard analysis indicates a longer
flow time is needed. Provide a flow rate of at least 0.50 gpm/ft.? (20.4 L/m/m?2) over the
entire area protected by the ultra-high-speed deluge system unless a hazard analysis
indicates a higher flow rate is needed.

4-32.5.8 Small Self-Contained Deluge Systems.

Note: Currently, two types of small self-contained deluge systems are in use in military
Ordnance Facilities. They may be used with the ultra-high-speed deluge systems
discussed in this section, or alone if an adequate water supply is not available for the
Facility. These small self-contained deluge systems are primarily intended for
personnel protection, although they provide some building/equipment protection.

4-32.5.8.1 When used, self-contained deluge systems must be connected to the
existing water supply.

4-32.5.8.2 Portable, self-contained ultra-high speed deluge system must meet the
following:

a. Multiple nozzles.
b. Multiple optical fire detectors.
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C. Pressurized water tank (typically 100 gal (380 L) of water).
d. Response time must not exceed 100 ms (detection to water at the nozzle).
Note: The portable system is intended to protect short-term operations.
4-32.5.8.3 Pressurized sphere ultra-high-speed deluge system must meet the
following:
a. One or more optical fire detectors.

b. At least one pressurized (typically 500 psi (3,447 kPa)) water sphere
(typically 2.6 to 7.9 gal (10 to 30 L)) with a rupture disc and internal squib,
and an electronic controller.

C. Response time must be less than 10 ms (detection to water at the nozzle).
4-33 OXYGEN.
4-33.1 General.

4-33.1.1 Comply with NFPA 55 and NFPA 400, except as modified by this UFC.
4-33.2 Gaseous oxygen (GOX).
4-33.2.1 Bulk GOX Systems.

4-33.2.1.1 Comply with provisions of NFPA 55 for the installation and location of bulk
GOX.

4-33.2.1.2 Bulk GOX must be located either above ground and outdoors, or installed in
a building of fire-resistant construction that is adequately vented and is used exclusively
for storing GOX.

4-33.2.1.3 Containers and associated equipment for Bulk GOX should not be located
beneath or be exposed to the failure of electric power lines or piping containing any
flammable liquid or gas.

4-33.2.2 GOX System Design.

4-33.2.21 GOX systems must be designed to control potential ignition energy
mechanisms.

4-33.2.2.2 Automatic safety devices such as system safety valves, flow regulators, and
equipment safety features must be installed to automatically control hazards.

4-33.2.2.3 Alarms and warning systems must monitor the parameters of the storage,
handling and use of GOX that may endanger personnel and cause property damage.

4-33.2.2.4 System flow velocity in GOX must not exceed 100 feet/second.
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4-33.2.2.5 Quick-acting valves must not be used to start or stop GOX systems.

4-33.2.2.6 Remotely operated shutoff valves must be operated only using inert gas or
air, and oxygen gas must never be used to operate valves.

4-33.3 Liquid Oxygen (LOX).
4-33.31 Liquid Oxygen Tanks.

4-33.3.1.1 Comply with the applicable provisions of NFPA 51 and NFPA 99,
regardless of occupancy.

4-33.3.1.2 Fixed tanks having combined capacity of 100 gal (380 L) or less or portable
tanks, \2V/2/must comply with applicable provisions NFPA 51 and NFPA 99, regardless of
occupancy.

4-33.3.1.3 Where tanks have a single or combined capacity of more than 100 gal (380
L), tanks must be fixed except as modified in the paragraph entitled "Oxygen Bulk
Tanks".

4-33.3.2 Oxygen Bulk Tanks.

Use fixed bulk tanks \2\or portable high-pressure bulk units/2/ having a single or
combined capacity of more than 100 gal (380 L) that conform to NFPA 55 and NFPA 99
except as modified \2\below:

4-33.3.2.1 Locate bulk oxygen storage out of doors or in a detached noncombustible
structure used solely for this purpose and separated as follows:

a. 75 ft (23 m) from:
1) Aboveground ignitable-liquid tanks of 1,000 gal (3.8 m3) or greater

capacity.

2) Aboveground tanks of liquefied flammable gases of over 1,000 gal
(3.8 m3) aggregate water capacity.

3) Low-pressure flammable-gas storage holders of 5,000 ft3 (140 m?3) or
greater capacity.

4) Unsprinklered combustible buildings.

5) Combustible yard storage.

6) Wood exterior walls.

b. 25 ft (7.6 m) from:

1) Aboveground ignitable-liquid tanks of less than 1,000 gal (3.8 m?3)
capacity.
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2) Aboveground tanks of liquefied flammable gases of 1,000 gal (3.8
m?3) or less aggregate water capacity.
3) Filling or vent connections to underground ignitable liquid tanks.
4) Low-pressure flammable-gas storage holders of less than 5,000 ft3
(140 m?3) capacity.
5) Sprinklered buildings or buildings with both honcombustible
construction and light or ordinary hazard occupancy.
6) High-pressure bulk flammable-gas storage.
7) Ignitable-liquid unloading stations.
C. 5 ft (1.5 m) from:
1) 1) Noncombustible construction having blank walls 10 ft (3 m) above

and 10 ft (3 m) on each side of the equipment.

4-33.3.2.2 Regulators and other control equipment are permitted to be located indoors
in a noncombustible building detached or cut off from main buildings or combustible
storage. Cutoffs should have at least a 1 hour fire resistance rating.

4-33.3.2.3 Locate outdoor oxygen-storage equipment on a base of crushed stone or
concrete./2/

4-33.3.3 \2\Storage/Parking of LOX Carts/2/.
Separation distances for LOX \2\/2/carts are as follows:

4-33.3.3.1 A minimum of 100 feet (30.5 m) from aircraft parking, fueling, or servicing
areas.

4-33.3.3.2 A minimum of 100 feet (30.5 m) from any flammable or combustible liquids
handling, servicing, processing, or storage area.

4-33.3.3.3 A minimum of 50 feet (15.3 m) from any building.
4-33.3.4 \2\Parking of LOX Vehicles/2/.

Parking for \2\LOX/2/ vehicles that service fixed tanks must be designed in accordance
with the separation requirements of NFPA 55 for fixed bulk tanks except as modified in
the paragraph entitled "\2\ Storage/Parking of LOX Carts"/2/.

4-33.3.5 LOX Storage for Propellant Applications.

Use liquid oxygen storage for propellant applications that comply with 29 CFR 1910.109
except as modified in the paragraph entitled "LOX Tank and Cart Storage/Parking".

4-33.4 Combined LOX and GOX Facilities.
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LOX and GOX can use the same Facility provided they meet the requirements for each.
4-34 PERSONNEL HOUSING AND SIMILAR LODGING FACILITIES.
4-34.1 General.

This section is applicable to all personnel housing and similar lodging facilities where
sleeping occurs, regardless of the number of occupants sleeping.

Note: These facilities are commonly referred to as Billeting and include barracks,
dormitories including apartment style, lodges, temporary or transient living facilities, and
sleeping quarters. For duty, and similar rooms, see "Fire and Smoke Protection
Features" chapter.

4-34.2 Automatic Sprinkler Protection.

Complete automatic sprinkler protection must be provided, regardless of floor area or
construction type.

4-34.3 Smoke Detection.
4-34.3.1 Provide smoke detectors in accordance with NFPA 101.

4-34.3.2 A smoke detector must be provided for each sleeping room and the
shared/common space of a suite regardless of occupancy or the presence of other
detection or protection systems in the Facility.

4-34.3.2.1 Upon detection of smoke, an audible signal must be activated in all sleeping
rooms and the shared/common space(s) within the Dwelling Unit, send a distinct sleeping
room smoke detector signal to the Facility fire alarm control panel and to the Installation
fire reporting system, but not activate the Facility notification appliances.

Note: The signal to the FACP and fire reporting system may be an alarm or supervisory
signal, as determined by the DFPE.

4-34.3.2.2 The audible signal in the dwelling unit must be low frequency as required by
NFPA 72.

4-34.3.3 Primary and secondary power for the smoke detectors must be provided
from the fire alarm control panel. Detectors that are not powered from the fire alarm
control panel are not permitted.

4-34.3.4 Activation of a smoke detector in a room dedicated as an ABA/ABAAG
accessible room must also activate all visible notification appliances in the room.

4-34.3.5 Sounder bases must not be provided in open sleeping bays with voice
evacuation notification. Activation of smoke detector in open sleeping bays must activate
building-wide notification appliances.
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4-34.4 Cooking Areas.

4-34.41 A range top extinguishing system is not required for cooking equipment
provided with residential appliances in fully sprinklered Facilities. This applies to both the
Dwelling Units and in common areas.

4-34.4.2 In non-sprinklered areas, a range top extinguishing system must be
provided for cooking equipment, regardless of the location in the building.

4-35 PESTICIDE STORAGE AND HANDLING FACILITIES.
4-35.1 General.
4-35.1.1 Locate facilities or operations involving the storage, mixing, or handling of

non-flammable pesticides a minimum of 100 feet (30.5 m) from the nearest Facility or
occupied structure.

4-35.1.1.1 Facilities of Type | construction as defined by the IBC, may be located less
than 100 feet (30.5 m) from the nearest Facility or occupied structure, but not less than
30 feet (9.1 m) in any case.

4-35.1.1.2 Facilities protected by an automatic sprinkler system may be located less
than 100 feet (30.5 m) from the nearest Facility or occupied structure, but not less than
30 feet (9.1 m) in any case.

4-35.1.2 Existing facilities involving the storage, mixing, or handling of non-
flammable pesticides are permitted in a Facility when all the following are provided:

a. The Facility is completely protected, including the pesticide area, by an
automatic sprinkler system.

b. The pesticide area is separated by not less than one-hour fire-rated
construction from the remainder of the Facility.

4-35.1.3 Comply with local environmental regulations related to containment of fire
sprinkler water discharge.

4-36 PETROLEUM, OILS & LUBRICANTS (POL) FACILITIES.
4-36.1 General.
4-36.1.1 Petroleum fuel facilities consist of but not limited to facilities that receive,

store, distribute, or dispense liquid fuels. This includes all storage tanks from bulk
storage tanks to individual storage tanks and includes fuel tanks supporting diesel
generators, day tanks, and protected aboveground tanks.

4-36.1.2 POL Facilities must comply with UFC 3-460-01.
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4-36.1.3 Warehouses that store flammable or combustible liquids, regardless of
container size or configuration, must comply with the requirements in this UFC.

4-36.2 Fuel Testing Laboratories.
Laboratories must comply with the requirements of UFC 3-460-01 and NFPA 45.
4-36.3 Fuel Piers.

Protection for piers with fixed piping systems used for the transfer of flammable or
combustible liquids must be in accordance with the following:

UFC 4-152.01.

UFC 4-150-02.

NFPA 30.

NFPA 30A.

NFPA 307 (if liquids are handled in bulk quantities across general purpose
piers and wharves).

® 2 0o T 9o

f. "Guide on Marine Terminal Fire Protection and Emergency Evacuation”,
Oil Companies International Marine Forum.

4-37 POWER GENERATING AND UTILIZATION EQUIPMENT.
4-37.1 Power Generating Plants.

Power generating plants must comply with NFPA 850.

4-37.2 Substations.

4-37.21 Comply with NFPA 70, NFPA 850 and FMDS 5-4.

4-37.3 Stationary Combustion Engines, Gas Turbines, and Generators.

Internal combustion engines, gas turbines, and generators must comply with NFPA 37
and NFPA 110.

4-37.4 Indoor Transformers.
Indoor transformers must be installed and located in accordance with NFPA 70.
4-37.5 Outdoor Transformers.

4-37.51 Outdoor Transformers must be installed and located in accordance with
NFPA 70 and ANSI/IEEE 979, except as modified by this UFC.
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4-37.5.2 Where transformers are located on or above noncombustible roofs, suitable
curbed and drained concrete mats or welded steel plates must be underneath units and
located so as not to expose roof structures.

4-37.5.3 Oil-filled transformers must not be installed on combustible roofs.

4-37.5.4 Buildings or equipment exposed by outdoor liquid-insulated transformers
must be protected either by separation, a fire barrier, or automatic fire suppression.

4-37.5.41 When separation is utilized, the separation distance between Facilities and
transformers must be as indicated in Table 4-4. The horizontal distance is measured
from the edge of the transformer to the Facility.

4-37.5.4.2 The separation distance between other equipment (including adjacent
transformers) must be as indicated in Table 4-5.

4-37.5.4.3 When fire barriers are utilized, comply with the following:

a. Barriers must be of concrete block or reinforced concrete construction
adequate for 2-hour fire resistance.

b. The exposed wall must extend the horizontal and vertical distances from
the transformer specified in Table 4-4.

C. Roofs exposed to oil-insulated transformers must be Class A rated for the
horizontal distance noted in Table 4-4 for non-combustible construction.

d. For equipment, barriers must extend 1-foot (305 mm) vertically and 2 feet
(610 mm) horizontally beyond transformer components that could be
pressurized as the result of an electrical fault. This will typically include
bushings, pressure relief vents, radiators, tap changer enclosures, and
other similar devices.

4-37.5.4.4 When automatic fire suppression is utilized, it must comply with the
following:

a. A discharge density of 0.30 gpm/ft? (12.2 L/min/m2) must be provided over
transformer surfaces, except areas under the transformer.

b. The water supply must be adequate for 2 hours and must include a hose
stream demand of 500 gpm (1900 L/min).

C. Components of the water spray system, such as piping, spray nozzles,
and other components must be a minimum of 18 in. (0.45 m) from the
transformer.

d. Piping must not pass over the top of the transformer or be exposed by

tank relief vents.

e. Do not direct water spray nozzles at bushings.
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For multiple transformer installations, the water spray system must be
designed based on simultaneous operation of the water spray systems for
the transformers not meeting the separation distances of Table 4-4.

When the ground around the transformer is non-absorbing, water spray
must be provided at a density of 0.30 gpm/ft2 (12.2 L/min/m?) for the diked
area or for a distance of 10 feet (3 m) from the transformer in all
directions.

When utilizing fire barriers or automatic fire suppression, the following

additional requirements must be applied:

a.

There must be no window openings in first-story walls within a horizontal
distance of 10 feet (3 m) from the transformers. EXxisting window openings
must be closed using brick or concrete block.

Overhanging eaves, where they exist, must be honcombustible.

Table 4-4 Separation Distance Between Outdoor Insulated Transformers and

Buildings
Horizontal Distance?
2-hr Fire- Non-

Resistant Combustible Combustible Vertical
Liquid Volume Construction Construction Construction Distance

Liquid gal (m3) ft. (m) ft. (m) ft. (m) ft. (m)
Less <10,000 (37.9) 5(1.5) 5(1.5) 25 (7.6) 25 (7.6)
Flammable >10,000 (37.9) 15 (4.6) 15 (4.6) 50 (15.2) 50 (15.2)
<500 (1.9) 5(1.5) 15 (4.6) 25 (7.6) 25 (7.6)
Mineral Oil 500 - 5,000 15 (4.6) 25 (7.6) 50 (15.2) 50 (15.2)

(1.9-19)

>5,000 (19) 25 (7.6) 50 (15.2) 100 (30.5) 100 (30.5)

a |f FM-approved transformers are used; the separation distances must follow the requirements of FM
Global Data Sheet 5-4, which allows for reduced separation distances.
Less Flammable: See NFPA 70.
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Table 4-5 Separation Distance Between Outdoor Fluid Insulated Transformers and
Equipment (Including Other Transformers)

Fluid Volume Distance

Liquid gal (m3) ft. (m)

<10,000 (37.9) 5(1.5)

Less Flammable >10,000 (37.9) 25 (7.6)

<500 (1.9) 5(1.5)

Mineral Qil 500 - 5,000 (1.9 - 19) 25 (7.6)
>5,000 (19) 50 (15.2)

Less Flammable: See NFPA 70.
4-38 RANGES AND REMOTE LOCATIONS.

4-38.1 \2\Water Supply.

When the AHJ determines a water supply is necessary for the range or remote location,
follow the method of calculating minimum water supply as defined in NFPA 1142.

4-38.2 \4d\Facilities.

FEMA approved freestanding "FEMA Tank and Pump System (TPS)" or internal "Next
Generation FEMA Tank and Pump System (TPS)" are acceptable for use for fixed and
relocatable facilities. Installation of the sprinkler system must comply with NFPA
13D./4/

4-38.3 Fire Department Vehicle Access.

Ranges and other remote locations are not required to meet the requirements of the
“Fire Department (Emergency) Vehicle Access” section of this UFC or NFPA 1141./2/

4-39 RELOCATABLES.
4-39.1 General.
4-39.1.1 Relocatable facilities must have the same fire protection \2\and/2/

construction \2\/2/requirements as non-relocatable facilities.

4-39.1.2 Provide a minimum separation of 50 feet (15.3 m) between groups of high
hazard occupancies, as defined by NFPA 101 and 15 feet (4.6 m) for all other groups.

Note: For Navy, refer OPNAVINST 11010.33 for regulations and restrictions on the use
of relocatable facilities.

4-39.2 Location.
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4-39.2.1 Do not group critical relocatable facilities, such as electronic equipment
vans, to form areas greater than 6,000 ft? (557 m?) for non-sprinklered facilities and
12,000 ft? (1,115 m?) for sprinklered facilities.

4-39.2.2 Do not group relocatable facilities having high hazard occupancies, as
defined by NFPA 101, to form areas greater than 4,000 ft? (372 m?) for non-sprinklered
facilities and 8,000 ft? (743 m?) for sprinklered facilities.

4-40 SENSITIVE COMPARTMENTED INFORMATION FACILITY (SCIF).
4-40.1 General.

Note: SCIF’s should not be confused with radio-frequency shielded enclosures and/or
anechoic chambers.

4-40.1.1 See UFC 4-010-05 for additional information.

4-40.1.2 As part of the initial design process for a SCIF, the Certified TEMPEST
Technical Authority (CTTA) and the security Accrediting Official (AO) must establish both
TEMPEST and physical security building element controls prior to designing means and
methods of implementing fire protection systems into the SCIF.

4-40.2 Physical Security Door Hardware.

4-40.2.1 All security door hardware installed on a means of egress door, must
comply with the provisions of NFPA 101.

4-40.2.1.1  Sliding deadbolts are strictly prohibited.

4-40.2.1.2 A spin-dial combination lock, similar to the Lockmaster CDX-10, equipped
with a life safety push-button feature, is acceptable provided the button feature is enabled
at all times the SCIF is occupied.

4-40.2.1.3 Door personnel “access control systems” must not restrict free egress at all
times. Badge ID readers may be installed on the interior side of a door for personnel
"audit” purposes only, but must not be connected to any physical security door hardware
(i.e. electric door strikes, magnetic locks, etc.) that would restrict single-motion door
operation.

4-40.3 Fire Alarm and Mass Notification System (MNS).

4-40.3.1 See UFC 4-010-05 for requirements pertaining to the installation of fire
alarm and MNS devices within a SCIF.

4-40.3.2 Self-amplified fire alarm audio speakers, and associated wiring circuits, can
be installed within a SCIF with concurrence of the CTTA.
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Note: Self-amplified speakers are limited to 0.5 - 24VRMS audio input signal levels.
Typically, most fire alarm voice systems are designed for 70.7VRMS audio circuits, and
therefore careful economic consideration must be made on how to introduce the fire
alarm audio signals into a SCIF.

4-40.4 Fire Sprinkler Systems.

4-40.41 See UFC 4-010-05 for requirements pertaining to the installation of fire
sprinkler piping penetrations into a SCIF.

4-40.4.2 Any security mitigation method imposed directly on a sprinkler pipe must
comply with NFPA 13.

4-40.4.3 Metallic dielectric unions or grounding clamp(s) and wire(s) are permitted.
4-41 TENSIONED-MEMBRANE STRUCTURES.

4-411 General.

4-41.1.1 Tensioned-membrane (fabric) structures must meet the requirements of

NFPA 101 and NFPA 102 as well as all life safety, fire protection, and allowable area
requirements for the specific occupancy, in accordance with the other provisions of this
UFC.

4-41.1.2 Tensioned-membrane (fabric) structures must also meet the requirements
of the applicable use paragraph in this UFC.

Note: The applicable use paragraph may require automatic sprinklers or a fire alarm
system which may affect the structural design requirements.

4-41.2 Allowable Area and Separation Distance.

4-41.2.1 Table 4-6 provides the maximum allowable area and separation
requirements for all tension fabric structures intended to exceed 12 months of use.

4-41.2.2 The separation area must be a clear zone adjacent to the tension fabric
structure.

4-41.2.21 The clear zone cannot be used for storage and must be clear of vegetation
(maintained lawn is permitted).

4-41.2.2.2 The clear zone may be used as a street or driveway, but not for vehicle
parking.

Note: For Navy, see OPNAVINST 11010.33 for regulations and restrictions on the use
of relocatable facilities.
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Table 4-6 Basic Allowable Area for Tensioned-Membrane/Fabric Structures

TYPE of CONSTRUCTION - In Square Feet (Square Meters)

SlEPARA T Noncombustible Material Combustible Material
DISTANCE - - - - : -
Sprinkler Protection No Sprinkler Sprinkler Protection No Sprinkler
Protection Protection
20 feet (6 m) 36,000 (3,344) 12,000 (1,114) 24,000 (2,229) 8,000 (743)
40 feet (12 m) 72,000 (6,689) 24,000 (2,229) 48,000 (4,459) 16,000 (1,486)
60 feet (18 m) UNLIMITED UNLIMITED UNLIMITED UNLIMITED

4-41.3

Tensioned-Membrane (Fabric) Hangars.

Tensioned-membrane (fabric) hangars must comply with the paragraph entitled "Aircraft
Facilities".
4-42 TRASH/RECYCLING COLLECTION AND DISPOSAL AREAS.

4-42.1 Central Trash/Recycling Collection and Dumpsters.

Place central trash/recycling collection units and dumpsters 15 feet (4.6 m) or more
away from wood frame or metal Facilities or from openings in masonry-walled Facilities.
4-42.2 Collection, Baling, Processing and Storage Rooms.

Rooms for collection, baling and storage must be separated from the remainder of the
building by a 1-hour fire barrier and protected with automatic sprinklers.

Where the Facility is not protected with automatic sprinklers, the sprinkler system is
permitted to be connected to the domestic water system when permitted by NFPA 13.
4-42.3 Trash/Recycling Chutes.

Provide automatic sprinklers in all trash/recycling chutes installed within a Facility

4-43 VEHICLE PARKING, STORAGE, MAINTENANCE, AND REPAIR
FACILITIES.

4-43.1 General.

4-43.1.1 Facilities used for parking or storage of motor vehicles must comply with
NFPA 88A.

4-43.1.2 Facilities used for maintenance and repair of motor vehicles must comply

with NFPA 30A.
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4-43.1.3 Facilities used for the fueling and dispensing of compressed natural gas
(CNGQG) or liquefied natural gas (LNG) for vehicles or vessels must comply with NFPA 52.

4-43.2 Refueler Vehicle Facilities.

Facilities that are covered and enclosed on at least three sides and that are used for the
parking, storage, maintenance, and repair of aircraft refueler vehicles must comply NFPA
30A and be provided with the following features:

4-43.2.1 Automatic sprinkler system \4\ throughout.

4-43.2.2 /4/Class | Division 1 electrical equipment and wiring throughout the entire
pit area (below floor level) in accordance with NFPA 70.

4-43.2.3 Class | Division 2 electrical equipment and wiring throughout the entire
servicing area and areas not suitably cut-off in accordance with NFPA 70.

Note: This includes the area up to the underside of the roof.

4-44 WAREHOUSE AND STORAGE FACILITIES.

4-441 General.

4-44.1.1 Comply with UFC 4-440-01, except as modified by this UFC.

4-44.1.2 This section applies to Facilities (except ordnance) with a ceiling height
greater than 12 feet (3.7 m) used for storage, shipping, receiving, packing, and
processing of materials.

4-441.3 Storage of hazardous materials, including flammable or combustible liquids,
must comply with this section and the requirements of the section "Hazardous Materials
and Hazardous Waste" in this UFC.

4-44.2 Sprinkler Protection.

4-44.2.1 Complete automatic sprinkler protection must be provided for warehouses
and storage Facilities, regardless of floor area or construction type.

4-44.21.1 Automatic sprinkler systems may be omitted for Facilities with an area less
than 5,000 ft? (465 m?) with approval of the DFPE.

Note: See the “Planning” section of this UFC for guidance on determining if sprinkler
protection may be omitted for smaller Facilities.

4-44.2.1.2 \2\The use of extended coverage control mode specific application
sprinklers is permitted./2/

4-44.2.2 Sprinkler protection must include covered loading docks.
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4-44.2.3 Sprinkler protection must follow the design requirements found in NFPA 13.
The design density, area of application and hose stream requirements of \3\paragraph
“Automatic Sprinkler Systems” in "Fire Protection Systems"/3/ chapter of this UFC do not
apply to high-pile storage as defined by NFPA 13.

4-44.2.31 Sprinkler protection, at a minimum, must be based on Class IV, non-
encapsulated commodities, as defined by NFPA 13, unless a more severe class of
storage is anticipated, and must be based on the maximum potential height of storage.
The maximum potential height of storage is based on the roof or ceiling height.

4-44.2.4 If provided, in-rack sprinklers must be supplied from risers that are separate
from the ceiling sprinklers, except in existing facilities.

4-44.2.5 Racks with solid shelves over 12 feet (3.7 m) in height must be protected
with in-rack sprinklers at every tier or shelf level.

4-44.2.6 Sprinkler riser control valves must be readily accessible to the fire
department from the exterior.

4-44.2.7 Duration.

The water supply must be capable of providing the minimum duration requirements of
NFPA 13 for the protection method selected.

4-44.2.8 Hose Stream Allowance.

Provide a hose stream allowance as required by NFPA 13 for the protection method
selected.

4-44.2.9 Roof Slope.

Maximum roof slope must be in accordance with NFPA 13.

4-44.3 Bin Storage.

4-44.31 Requirements.

4-44.31.1 Protect in accordance with NFPA 13, except as noted below.

4-44.3.1.2 The ceiling density must be increased by 10 percent or one additional level
of in-rack sprinklers where combustible bins are stored in racks.

4-44.3.1.3 Mini-storage and retrieval systems and carousel storage must be protected
in accordance with FM Global Data Sheet 8-33 or FM Global Data Sheet 8-34.

4-44 .4 Column Protection.

Steel columns must be protected as required by NFPA 13.
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4-44.5 Fire Areas.

4-44.51 Warehouse Fire Areas must not exceed 60,000 ft? (5,574 m?). Warehouse
Fire Areas may be increased to 120,000 ft? (11,148 m?) when all of the following
provisions are met:

4-44.51.1 Ceiling sprinkler design area must be increased by 10 percent. This
requirement does not apply when ESFR sprinklers are utilized.

4-44.51.2 Dedicated looped service mains must be provided with enough sectional
valves to isolate each Service Lateral around the warehouse.

4-44.5.2 Separation of Fire Areas.

4-44.5.2.1 Fire Areas must be separated from other Fire Areas by 4-hour fire walls in
accordance with the IBC Chapter entitled "Fire and Smoke Protection Features".

4-44.5.2.2 Other occupancies, such as offices or shops, must be separated from the
warehouse and storage area by a minimum of 1-hour fire-rated construction, unless a
higher rating is required by the IBC.

4-44.6 Conveyor and Mechanical Handling System Penetrations.

4-44.6.1 When mechanical handling systems such as conveyors, penetrate fire
barriers, the opening must be protected by a fire door or fire shutter.

4-44.6.2 When a fire door or shutter is not feasible due to the operation of the
conveyor, the DFPE must be consulted to determine the appropriate protection criteria.

