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About this Handbook Edition

This PDF contains the complete 2015 edition of NFPA 45, Standard on Fire Protection for Labora-
tories Using Chemicals, annotated to assist the reader’s understanding of the standard’s language
and the intent behind it. The annotations are not part of the NFPA Standard but provide a valu-
able commentary reflecting the views, explanations, and insights of authors and contributors
selected by the NFPA based on their knowledge of and experience with the standard.

How to Navigate Between the Text of the Standard and the Annotations

Navigate between code or standard text and annotations by using hyperlinked icons and code
numbers.

* While in code or standard text, click on hyperlinked A icon* to the left of the standard sec-
tion to navigate to corresponding annotations.

¢ Click on the hyperlinked annotative standard section number 1.1 to return to previous
standard section.

*Please note, only the sections featuring icons contain annotations.

For longer blocks of annotations, it is recommended that you enable the back arrow functional-
ity in Acrobat’s page navigation menu, which will also allow you to return to the previous stan-
dard section.

How to Ensure You Have the Most Up-to-date Version of the NFPA Standard

The NFPA Standard, in the edition contained herein, is current as of the effective date des-
ignated at the time the standard was issued [2014]. This Handbook Edition does not, however,
include errata, tentative interim amendments (TIAs), or formal interpretations (FIs) that may
have been issued after the effective date. For all errata, TIAs, or FIs that may have been issued
since the effective date, or for any new editions that may have superseded this edition, please
visit the “Document Information pages” link for the relevant NFPA Standard located in the
“Codes & Standards” section of www.nfpa.org, or subscribe to the National Fire Codes Subscrip-
tion Service [www.codesonline.nfpa.org].

IMPORTANT NOTICES AND DISCLAIMERS
CONCERNING NFPA® STANDARDS

NOTICE AND DISCLAIMER OF LIABILITY CONCERNING
THE USE OF NFPA STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the
standard contained herein is one, are developed through a consensus standards development
process approved by the American National Standards Institute. This process brings together
volunteers representing varied viewpoints and interests to achieve consensus on fire and other
safety issues. While the NFPA administers the process and establishes rules to promote fairness
in the development of consensus, it does not independently test, evaluate, or verify the accuracy
of any information or the soundness of any judgments contained in NFPA Standards.

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

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

The NFPA has no power, nor does it undertake, to police or enforce compliance with the
contents of NFPA Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or
installations for compliance with this standard. Any certification or other statement of compli-
ance with the requirements of this standard shall not be attributable to the NFPA and is solely
the responsibility of the certifier or maker of the statement.

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”)
should be aware that these standards may be superseded at any time by the issuance of new edi-
tions or may be amended from time to time through the issuance of Tentative Interim Amend-
ments. An official NFPA Standard at any point in time consists of the current edition of the stan-
dard together with any Tentative Interim Amendments and any Errata then in effect. In order
to determine whether a given standard is the current edition and whether it has been amended
through the issuance of Tentative Interim Amendments or corrected through the issuance of
Errata, consult appropriate NFPA publications such as the National Fire Codes® Subscription
Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Standards

A statement, written or oral, thatis not processed in accordance with Section 6 of the Regulations
Governing Committee Projects shall not be considered the official position of NFPA or any of its
Committees and shall not be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced
in, related to, or asserted in connection with an NFPA Standard. The users of NFPA Standards
bear the sole responsibility for determining the validity of any such patent rights, as well as the
risk of infringement of such rights, and the NFPA disclaims liability for the infringement of any
patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding
the inclusion of patents in American National Standards (“the ANSI Patent Policy”), and hereby
gives the following notice pursuant to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA
Standard may require use of an invention covered by patent rights. NFPA takes no position
as to the validity of any such patent rights or as to whether such patent rights constitute or
include essential patent claims under the ANSI Patent Policy. If, in connection with the
ANSI Patent Policy, a patent holder has filed a statement of willingness to grant licenses
under these rights on reasonable and nondiscriminatory terms and conditions to appli-
cants desiring to obtain such a license, copies of such filed statements can be obtained, on
request, from NFPA. For further information, contact the NFPA at the address listed below.

Laws and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations.
NFPA does not, by the publication of its codes, standards, recommended practices, and guides,
intend to urge action that is not in compliance with applicable laws, and these standards may
not be construed as doing so.

Copyrights

NFPA Standards are copyrighted by the NFPA. They are made available for a wide variety of both
public and private uses. These include both use, by reference, in laws and regulations, and use
in private self-regulation, standardization, and the promotion of safe practices and methods. By
making these standards available for use and adoption by public authorities and private users,
the NFPA does not waive any rights in copyright to these standards.
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Use of NFPA Standards for regulatory purposes should be accomplished through adoption
by reference. The term “adoption by reference” means the citing of title, edition, and publish-
ing information only. Any deletions, additions, and changes desired by the adopting authority
should be noted separately in the adopting instrument. In order to assist NFPA in following the
uses made of its standards, adopting authorities are requested to notify the NFPA (Attention:
Secretary, Standards Council) in writing of such use. For technical assistance and questions con-
cerning adoption of NFPA Standards, contact NFPA at the address below.

For Further Information

Questions or other communications relating to NFPA Standards and all requests for information

on NFPA procedures governing its codes and standards development process, including informa-

tion on the procedures for requesting Formal Interpretations, for proposing Tentative Interim

Amendments, and for proposing revisions to NFPA Standards during regular revision cycles,

should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards

Council, NFPA, 1 Batterymarch Park, Quincy, MA 02169-7471; email: stds_admin@nfpa.org.
For more information about NFPA, visit the NFPA website at www.nfpa.org.

IMPORTANT NOTICES AND DISCLAIMERS CONCERNING
THE HANDBOOK EDITION

Notice and Disclaimer Concerning Liability

Publication of this Handbook Edition is for the purpose of circulating information and opinion
among those concerned for fire and electrical safety and related subjects. While every effort has
been made to achieve a work of high quality, neither the NFPA® nor the contributors to this
Handbook Edition guarantee the accuracy or completeness of or assume any liability in connec-
tion with the information and opinions contained in this Handbook Edition. The NFPA and the
contributors shall in no event be liable for any personal injury, property, or other damages of
any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or
indirectly resulting from the publication, use of, or reliance upon this Handbook Edition.

This Handbook Edition is published with the understanding that the NFPA and the contribu-
tors to this Handbook Edition are supplying information and opinion but are not attempting to
render engineering or other professional services. If such services are required, the assistance of
an appropriate professional should be sought.

NFPA codes, standards, recommended practices, and guides (“NFPA Standards”), includ-
ing the NFPA Standard that is the subject of this Handbook Edition, are made available for use
subject to Important Notices and Disclaimers Concerning NFPA Standards, which are separately
bookmarked and viewable in this Handbook Edition, and which can also be viewed at www.nfpa.
org/disclaimers.

Notice Concerning Interpretations Contained in the Annotations

NFPA codes, standards, recommended practices, and guides (“NFPA Standards”), including the
NFPA Standard that is the subject of this Handbook Edition are developed in accordance with
the published procedures of the NFPA by technical committees comprised of volunteers drawn
from a broad array of relevant interests. In this Handbook Edition the text of the NFPA Standard
is accompanied with annotations providing explanation and commentary on the meaning and
intent of the Standard.

The annotations contained in this Handbook Edition are not a part of the NFPA Standard
and do not constitute Formal Interpretations of the NFPA (which can be obtained only through
requests processed by the responsible technical committees in accordance with the published
procedures of the NFPA). The annotations, therefore, solely reflect the personal opinions of the
author or other contributors and do not necessarily represent the official position of the NFPA
or its technical committees.
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Copyright © 2014 National Fire Protection Association®. All Rights Reserved.
NFPA® 45

Standard on

Fire Protection for Laboratories Using Chemicals

2015 Edition

This edition of NFPA 45, Standard on Fire Protection for Laboratories Using Chemicals, was
prepared by the Technical Committee on Laboratories Using Chemicals. It was issued by the
Standards Council on November 11, 2014, with an effective date of December 1, 2014, and
supersedes all previous editions.

A Tentative Interim Amendment (TIA) to 1.1.2 was issued on November 11, 2014. For
further information on tentative interim amendments, see Section 5 of the Regulations Gov-
erning the Development of NFPA Standards, available at: http://www.nfpa.org/regs

This edition of NFPA 45 was approved as an American National Standard on December 1,
2014.

A Origin and Development of NFPA 45

The first edition of NFPA 45 was developed by the Technical Committee on Chemistry Labo-
ratories. It was tentatively adopted at the 1974 NFPA Annual Meeting and was officially adopted at
the 1975 NFPA Fall Meeting. The committee wishes to acknowledge that NFPA 45 is due in large
part to the leadership and efforts of the late Russell H. Scott, who served as chairman of the
commiittee during the planning and drafting stages of the first edition of NFPA 45. After the
document had been in use for two years, the technical committee began an exhaustive review of
the text; amendments were adopted for the 1982, 1986, and 1991 editions.

The 1996 edition of NFPA 45 included clarification on the scope and application of the
standard as it applied to various types of educational, industrial, and medical laboratory
facilities. Clarification of objectives was made to ensure a fire is contained to the room of
origin. The requirements for maximum quantities of flammable and combustible liquids,
construction, and fire protection in laboratory units were separated into two tables, one for
sprinklered laboratory units and the other for nonsprinklered laboratory units. In addition,
the committee revised the fire hazard classifications to recognize that clinical laboratories
were using this standard as directed by NFPA 99, Standard for Health Care Facilities, and to
identify that NFPA 101®, Life Safety Code®, no longer addresses laboratory occupancies.

The 2000 edition of NFPA 45 included modified laboratory separation requirements, and
nonsprinklered laboratories of Class A or B and Class C [over 929 m? (10,000 ft?)] were
prohibited. Expanded requirements and advisory information for compressed and liquefied
gases were added. Additional changes included modified laboratory ventilating systems and
hood requirements. Average face velocity is used to determine the safe operating levels for
hood exhaust systems. Changes were made to address the current industry trend in the utili-
zation of VAV (Variable Air Volume) laboratory ventilation systems, which provide clear re-
quirements for the containment of contaminants within the hood. The language was clarified
regarding multiple or manifold exhaust ducts within buildings.

The 2004 edition of NFPA 45 included a new requirement that all new laboratories must be
protected with automatic extinguishing systems. Pressurized liquid dispensing containers not
previously recognized but indirectly prohibited because of quantity restrictions were defined,
addressed, and regulated. Clarification of the scope was provided for labs containing the
minimum quantity of either flammable and combustible liquids or gas that would qualify the
lab for coverage under NFPA 45. Clarification was also made that the minimum quantity of gas
does not include low-pressure utility gas in accordance with NFPA 54, National Fuel Gas Code.
The 2004 edition included expanded advisory material on biological safety cabinets and
recognition of listed Class II, Type B2 biological safety cabinets in lieu of chemical fume
hoods under certain circumstances. All flammable and combustible liquids requirements
were consolidated into one chapter. Requirements were incorporated to limit hazchem stor-
age spill scenarios to less than 20 L (5 gal). Expanded requirements and advisory information
were created for compressed and liquefied gases. Maximum quantity requirements were clari-
fied for outside cylinder storage.
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FIRE PROTECTION FOR LABORATORIES USING CHEMICALS

\

The 2011 edition of NFPA 45 included major modifications to Chapters 4, 5, 9, 10, and 11 to modify the design,
construction, and operational requirements for laboratories located in buildings over 1 story in height. Height restric-
tions were added for Class A and B laboratory units. The fire resistance rating of laboratory units, height restrictions,
and quantities of hazardous materials were modified for laboratory units depending upon the height of the building
containing the laboratories. Laboratories located in health care facilities previously covered by NFPA 99 were added to
NFPA 45. Hazardous materials in storage or use in a laboratory work area that could present an explosion hazard were
quantified. Requirements for the management of time-sensitive chemicals were clarified.

The 2015 edition of NFPA 45 includes a new chapter on Educational and Instructional Laboratories. The standard
applies to all educational and instructional laboratories, independent of the quantity of chemicals present. Require-
ments for Class A, B, C, and D laboratory units permitted below grade were clarified in Chapter 5, and requirements
for fire retardant clothing, inert atmosphere glove boxes, handling pyrophoric reagents and water reactive materials,
and open flame operations were added in Chapters 6, 7, and 11. Supplementary information on laboratory units was
expanded to provide additional guidance. Because explosion hazard protection is no longer within the scope of
NFPA 45, the chapter by that title was removed and the information was relocated to Annex C.

@ 2015 Edition
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COMMITTEE PERSONNEL

45-3

Technical Committee on Laboratories Using Chemicals

Andrew Minister,

Chair

Battelle Northwest Laboratory, WA [U]

Richard R. Anderson, Anderson Risk Consultants, NJ [SE]

Raymond E. Arntson, Rayden Research, LLC, WI [SE]

William H. Barlen, Barlen and Associates, Inc., NJ [M]
Rep. Airgas, Inc. and Purification Technologies Inc.

Michael F. Cooper, Harley Ellis Devereaux, MI [SE]

John L. Dembishack, III, Connecticut State Fire

Marshal’s Office, CT [E]

William A. Eckholm, Firetrace International, AZ [M]

Jason Ellis  University of Kentucky, KY [U]

Jeffrey J. Foisel, Dow Corning Corporation, MI [U]

Barbara L. Foster, West Virginia University, WV [U]

Scott T. Franson, The Viking Corporation, MI [M]
Rep. National Fire Sprinkler Association

Kevin C. Gilkison, ILabconco Corporation, MO [M]

Brian K. Goodman, Lawrence Livermore National

Laboratory, CA [U]

William F. Guffey, University of Maryland, MD [E]

Craig E. Hofmeister, The Fire Consultants, Inc., NC [SE]

Michael E. Hudkins, Hillsborough County Fire Rescue,

FL [E]

Jason D. Johnson, The RJA Group, Inc., TX [SE]

Barbara Boyle, State University of New York, NY [U]
(Alt. to A. Minister)

Samuel A. Denny, U.S. National Institutes of Health, MD

[E]
(Alt. to J. P. McCabe)

Joseph R. Fowler, S.A. Comunale Company, Inc., OH [M]
(Alt. to S. T. Franson)

Stephanie Graham-Sims, West Virginia University, WV [U]
(Alt. to B. L. Foster)

Louis Hartman, Harley Ellis Devereaux, MI [SE]
(Alt. to M. F. Cooper)

David Hoffman, Firetrace International, AZ [M]
(Alt. to W. A. Eckholm)

Hal Cohen, HCC and Associates, Inc., PA [SE]
(Member Emeritus)

John Fresina, Bedford, MA [SE]
(Member Emeritus)

Susan Bershad, NFPA Staff Liaison

Jeffrey S. Kidd, Hiller New England Fire Protection, Inc.,
MA [IM]

Rep. Fire Suppression Systems Association
Robert C. Klein, Yale University, CT [U]
Diane L. Kroll, U.S. Department of Veterans Affairs, MN
[U]
John P. McCabe, U.S. National Institutes of Health, MD
[E]
Richard P. Palluzi, ExxonMobil Research & Engineering
Company, NJ [U]
Paul Pelczynski, Siemens Building Technologies, Inc., IL
[M]
Rudolph Poblete, Kewaunee Scientific Corporation, NC
[M]
Ajay V. Prasad, Hughes Associates, Inc., MD [SE]
Peter Puhlick, University of Connecticut, CT [U]
David R. Quigley, Babcock & Wilcox ¥-12, LLC, TN [U]
Ricardo A. Ramirez, Tokio Marine Management, Inc., CA
(1]
David S. Rausch, Phoenix Controls Corporation, MA [M]
Stephen E. Waller, HDR, Inc., MD [SE]
Ronald J. Willey, Dedham, MA

Richard K. Hofman, U.S. Department of Veterans Affairs,
DC [U]
(Alt. to D. L. Kroll)
Gregory Jakubowski Fire Planning Associates, Inc., PA [SE]
(Alt. to R. R. Anderson)
Susan J. Johnson HDR, Inc., MD [SE]
(Alt. to B. L. Foster)
Mark L. Robin, DuPont Fluoroproducts, DE [IM]
(Alt. to J. S. Kidd)
John A. Sharry, Lawrence Livermore National
Laboratory, CA [U]
(Alt. to B. K. Goodman)

Norman V. Steere, Norman V. Steere & Associates, Inc.,
MN [SE]
(Member Emeritus)

Thas list represents the membership at the time the Committee was balloted on the final text of this edition. Since that time,
changes in the membership may have occurred. A key to classifications is found at the back of the document.

NOTE: Membership on a committee shall notin and of itself constitute an endorsement of the Association or
any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents for the prevention of loss
of life and damage to property from fire and explosion in chemical laboratories.
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