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This edition of NFPA 22, Standard for Water Tanks for Private Fire Protection, was prepared by the
Technical Committee on Water Tanks. It was issued by the Standards Council on November 10, 2017,
with an effective date of November 30, 2017, and supersedes all previous editions.

This edition of NFPA 22 was approved as an American National Standard on November 30, 2017.

Origin and Development of NFPA 22

In 1909, the NFPA Committee on Gravity Tanks developed the Standard on Gravity Tanks.
Amendments were considered in 1912 and 1913, and the standard was adopted in 1914. Revised or
amended editions were adopted in 1915, 1917, 1918, 1919, 1922, 1926, 1928, 1930, 1931, 1933, 1936,
1941, 1949, and 1950.

The name of the committee was changed to the Committee on Water Tanks, and its
recommendations resulted in changes adopted in 1957, 1958, 1962, 1965, 1967, 1970, 1971, 1974,
1976, 1978, 1981, and 1987.

Tanks other than gravity tanks (which, at that time, included concrete reservoirs) and valve pits
were �rst covered in 1913, pressure tanks (formerly covered by Standards for Sprinkler Systems) were
covered in 1915, and tank heating was covered in 1922. The standard title has been periodically
amended to re�ect the expanded scope of the standard.

The 1993 edition provided new, environmentally friendly requirements for tank-coating systems.
Two new chapters were included to cover the design and erection of bolted steel tanks and concrete
tanks. Information on �berglass tanks also was included. These changes, along with other editorial
changes, re�ected the current information for water storage tank design.

The 1996 edition of NFPA 22 consolidated tank care and maintenance information within a single
chapter. Further revisions addressed the corrosion resistance of certain tank components, access into
tanks, the monitoring of internal conditions, and the structural stresses to which tanks are subjected.
The �gures in Appendix B were revised to re�ect current practices. Editorial changes were also
made.

The 1998 edition further addressed environmental issues. All inspection, testing, and
maintenance requirements were removed and added to the appropriate chapter of the 1998 edition
of NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems.

The 2003 edition was changed to conform to the Manual of Style for NFPA Technical Committee
Documents, 2000 edition. Referenced publications were updated.

The 2008 edition recognized the use of �berglass-reinforced plastic (FRP) tanks with a new
Chapter 11. Acceptance test requirements were consolidated into a new Chapter 17, “Acceptance
Test Requirements,” to improve user-friendliness.

The 2013 edition added sizing requirements for break tanks in Chapter 4 and sizing procedures
for pressure tanks in the Chapter 7 annex material. The term suction tank was de�ned, and the
requirements for anti-vortex plates were revised. Table 5.4 was updated to align with current industry
standards.
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2018 Edition

The 2018 edition substantially modi�ed Chapters 5 and 6. In Chapter 5 all duplicate requirements to AWWA D100 have
been removed and reference to AWWA D100 has been made; requirements speci�c to �re protection remain in Chapter 5. In
Chapter 6 all duplicate requirements to AWWA D103 have been removed and reference to AWWA D103 made; requirements
speci�c to �re protection remain in Chapter 6. Requirements for check valves in the discharge pipe of a suction tank have
been clari�ed in Chapter 14, and tank repair requirements have been modi�ed requiring the impairment procedures of NFPA
25 to be followed. Chapter 16 has added new criteria for electric immersion heaters, and the lowest one-day mean temperature
map has been removed in lieu of using calculations to determine tank heating needs.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

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

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

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

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

Chapter 1   Introduction

1.1 Scope.   This standard provides the minimum require‐
ments for the design, construction, installation, and mainte‐
nance of tanks and accessory equipment that supply water for
private �re protection, including the following:

(1) Gravity tanks, suction tanks, pressure tanks, and
embankment-supported coated fabric suction tanks

(2) Towers
(3) Foundations
(4) Pipe connections and �ttings
(5) Valve enclosures
(6) Tank �lling
(7) Protection against freezing

1.2 Purpose.   The purpose of this standard is to provide a
basis for the design, construction, operation, and maintenance
of water tanks for private �re protection.

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

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

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

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

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

1.4.1   Technical documentation shall be submitted to the
authority having jurisdiction to demonstrate equivalency.

1.4.2   The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

1.5 Types of Tanks.   This standard addresses elevated tanks on
towers or building structures, water storage tanks that are at
grade or below grade, and pressure tanks.

1.5.1 Bladder Tanks Not Within NFPA 22 Scope.   The follow‐
ing types of bladder tanks shall not be required to meet
NFPA 22:

(1) Listed bladder tanks used as surge suppressors on the
discharge side of �re pumps installed in accordance with
NFPA 20

(2) Listed bladder tanks used as expansion tanks for anti‐
freeze sprinkler systems installed in accordance with
NFPA 13

(3) Bladder tanks used as foam concentrate tanks installed in
accordance with NFPA 16 or NFPA 11

1.5.2 Bladder Tanks Within the Scope of NFPA 22.   Bladder
tanks shall be permitted to be a part of the water supply for a
�re protection system when they meet the requirements for
pressure tanks of this standard.

1.6 Units.

1.6.1   Metric units of measurement in this standard are in
accordance with the modernized metric system known as the
International System of Units (SI). The bar unit, which is
outside of but recognized by SI, is commonly used in interna‐
tional �re protection. Metric units and their conversion factors
are shown in Table 1.6.1.

1.6.2   If a value for measurement in this standard is followed
by an equivalent value that is expressed in other units, the �rst
stated value shall be regarded as the requirement. A given
equivalent value could be approximate.
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1.6.3   SI units in this standard have been converted by multi‐
plying the number of units by the conversion factor and then
rounding the result to the appropriate number of signi�cant
digits.

1.6.4   Where sizes for pipe, sheet and plate steel, and wire
gages are indicated, they are noted in trade sizes and not by
hard conversions.

Chapter 2   Referenced Publications

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

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

NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam, 2016 edition.

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

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2016 edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec‐
tion, 2017 edition.

NFPA 16, Standard for the Installation of Foam-Water Sprinkler
and Foam-Water Spray Systems, 2015 edition.

NFPA 20, Standard for the Installation of Stationary Pumps for
Fire Protection, 2016 edition.

NFPA 24, Standard for the Installation of Private Fire Service
Mains and Their Appurtenances, 2016 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2017 edition.

NFPA 70®, National Electrical Code®, 2017 edition.
NFPA 72®, National Fire Alarm and Signaling Code, 2016

edition.
NFPA 241, Standard for Safeguarding Construction, Alteration,

and Demolition Operations, 2013 edition.
NFPA 780, Standard for the Installation of Lightning Protection

Systems, 2017 edition.

2.3 Other Publications.

2.3.1 ACI Publications.   American Concrete Institute,
38800 Country Club Drive, Farmington Hills, MI 48331-3439.

ACI 318, Building Code Requirements for Structural Concrete and
Commentary, 2014.

ACI 350R, Code Requirements for Environmental Engineering
Concrete Structures, 2006.

•

Table 1.6.1 Metric Unit Conversion Factors

Name of Unit Unit Symbol Conversion Factor

bar bar 1 psi = 0.0689 bar
bar bar 1 bar = 105 Pa

Note: For additional conversions and information, see IEEE/ASTM SI
10.

N 2.3.2 AISC Publications.   American Institute of Steel Construc‐
tion, 103 East Randolph Street, Suite 2000, Chicago, IL 60601.

ANSI/AISC 360, Speci�cation for Structural Steel Buildings,
2016.

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

API SPEC 5L, Speci�cation for CRA Line Pipe, 4th edition,
2015.

2.3.4 ASHRAE Publications.   ASHRAE Inc., 1791 Tullie Circle,
NE, Atlanta, GA 30329-2305.

ASHRAE Handbook — Fundamentals, 2013.

Δ 2.3.5 ASME Publications.   American Society of Mechanical
Engineers, Two Park Avenue, New York, NY 10016-5990.

Boiler and Pressure Vessel Code, “Rules for the Construction of
Un�red Pressure Vessels,” 2015.

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

ASTM A36/A36M, Standard Speci�cation for Carbon Structural
Steel , 2014.

ASTM A53/A53M, Standard Speci�cation for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and Seamless, 2012.

ASTM A106/A106M, Standard Speci�cation for Seamless Carbon
Steel Pipe for High-Temperature Service, Rev. A, 2015.

ASTM A108, Standard Speci�cation for Steel Bars, Carbon, Cold-
Finished, Standard Quality, 2013.

ASTM A131/A131M, Standard Speci�cation for Structural Steel
for Ships, 2014.

ASTM A139/A139M, Standard Speci�cation for Electric-Fusion
(Arc)-Welded Steel Pipe (NPS 4 and over), 2016.

ASTM A283/A283M, Standard Speci�cation for Low- and
Intermediate-Tensile Strength Carbon Steel Plates, Rev. A, 2013.

ASTM A285/A285M, Standard Speci�cation for Pressure Vessel
Plates, Carbon Steel, Low- and Intermediate-Tensile Strength, 2012.

ASTM A307, Standard Speci�cation for Carbon Steel Bolts and
Studs, 60,000 psi Tensile Strength, 2014.

ASTM A502, Standard Speci�cation for Steel Structural Rivets,
2015.

ASTM A516/A516M, Standard Speci�cation for Pressure Vessel
Plates, Carbon Steel, for Moderate- and Lower-Temperature Service,
2015.

ASTM A675/A675M, Standard Speci�cation for Steel Bars,
Carbon, Hot-Wrought, Special Quality, Mechanical Properties, Rev. A,
2014.

ASTM A992/A992M, Standard Speci�cation for Steel for Struc‐
tural Shapes for Use in Building Framing, 2015.

ASTM C578, Standard Speci�cation for Rigid, Cellular Polystyrene
Thermal Insulation, 2015b.

ASTM D751, Standard Test Methods for Coated Fabrics, 2011.
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ASTM D1183, Standard Test Methods for Resistance of Adhesives
to Cyclic Laboratory Aging Conditions, 2011.

ASTM D1751, Standard Speci�cation for Preformed Expansion
Joint Filler for Concrete Paving and Structural Construction (Nonex‐
truding and Resilient Bituminous Types), 2004 (2013)e1.

ASTM D2261, Standard Test Method for Tearing Strength of
Fabrics by the Tongue (Single Rip) Procedure (Constant-Rate-of-
Extension Tensile Testing Machine), 2013.

2.3.7 AWPA Publications.   American Wood Protection Associa‐
tion, P.O. Box 361784, Birmingham, AL 35236-1784.

Standard Speci�cations of the American Wood Preservers Associa‐
tion by the Empty-Cell Process, July 1, 2011.

2.3.8 AWS Publications.   American Welding Society, 8669 NW
36 Street, #130, Miami, FL 33166-6672.

AWS D1.1/D1.1M, Structural Welding Code — Steel, 2015.

Δ 2.3.9 AWWA Publications.   American Water Works Association,
6666 West Quincy Avenue, Denver, CO 80235.

AWWA D100, Welded Carbon Steel Tanks for Water Storage, 2011.

AWWA D102, Coating Steel Water-Storage Tanks, 2014.

AWWA D103, Factory-Coated Bolted Carbon Steel Tanks for Water
Storage, 2009 including Addendum D103a-14, 2014.

AWWA D104, Automatically Controlled, Impressed-Current Catho‐
dic Protection for the Interior Submerged Surfaces of Steel Water Storage
Tanks, 2011.

AWWA D106, Sacri�cial Anode Cathodic Protection Systems for the
Interior Submerged Surfaces of Steel Water Storage Tanks, 2016.

AWWA D107, Composite Elevated Tanks for Water Storage, 2016.

AWWA D108, Aluminum Dome Roofs for Water Storage Facilities,
2010.

AWWA D110, Wire- and Strand-Wound, Circular, Prestressed
Concrete Water Tanks, 2013.

AWWA D115, Tendon-Prestressed Concrete Water Tanks, 2006.

AWWA D120, Thermosetting Fiberglass-Reinforced Plastic Tanks,
2009.

AWWA D121, Bolted Aboveground Thermosetting Fiberglass-
Reinforced Plastic Panel-Type Tanks for Water Storage, 2012.

N 2.3.10 IEEE Publications.   IEEE, 3 Park Avenue, 17th Floor,
New York, NY 10016-5997.

IEEE/ASTM SI 10, American National Standard for Metric Prac‐
tice, 2010.

2.3.11 NWTI Publications.   National Wood Tank Institute,
5500 N. Water St., P.O. Box 2755, Philadelphia, PA 19120.

NWTI Bulletin S82, Speci�cations for Tanks and Pipes, 1982.

2.3.12 SSPC Publications.   Society for Protective Coatings, 40
24th Street, 6th Floor, Pittsburgh, PA 15222-4656.

SSPC Systems and Speci�cations Steel Structures Painting Manual,
Volume 2, Chapter 5, 2011.

SSPC SP 6, Joint Surface Preparation Standard Commercial Blast
Cleaning, 2007.

SSPC SP 8, Pickling, 2004.

SSPC SP 10, Joint Surface Preparation Standard Near-White Blast
Cleaning, 2007.

2.3.13 U.S. Government Publications.   U.S. Government
Publishing Of�ce, 732 North Capitol Street, NW, Washington,
DC 20401-0001.

Title 29, Code of Federal Regulations, Part 1910 (OSHA).

Federal Standard 191 Method. Textile Test Methods, 1978.

Federal Test Method Standard 601, Rubber: Sampling and
Testing, 1955.

MIL-DTL-6396F, Detail Speci�cation: Tanks, Fuel, Oil, Cool‐
ing Fluids, Internal, Removable Non-self-sealing, 28 Jul 2008.

2.3.14 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Spring�eld, MA, 2003.

2.4 References for Extracts in Mandatory Sections. (Reserved)

Chapter 3   De�nitions

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

3.2 NFPA Of�cial De�nitions.

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

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

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

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

3.2.5 Shall.   Indicates a mandatory requirement.

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