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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association,
Inc. and others. However, the Association or its members, jointly or severally, make no guarantee of the results
and assume no liability or responsibility in connection with the information or suggestions herein contained.
Moreover, it should not be assumed that every acceptable commodity grade, test or safety procedure or meth-
od, precaution, equipment or device is contained within, or that abnormal or unusual circumstances may not
warrant or suggest further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Associa-
tion invites comments and suggestions for consideration. In connection with such review, any such comments
or suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonable op-
portunity to be heard. Proposed changes may be submitted via the Internet at our web site, www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of
this document by government agencies and others, this document is purely voluntary and not binding unless
adopted by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.
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1 Introduction

The U.S. Occupational Safety and Health Administration (OSHA) Process Safety Management (PSM) standard
and the U.S. Environmental Protection Agency (EPA) Risk Management Program (RMP) rule require that some
U.S. industrial gas facilities comply with these regulations. For the purpose of this document, OSHA PSM refers
to Title 29 of the U.S. Code of Federal Regulations (29 CFR) Part 1910.119, “Process Safety Management of
Highly Hazardous Chemicals”, and EPA RMP refers to Title 40 of the U.S. Code of Federal Regulations
(40 CFR) Part 68, “Chemical Accident Prevention Provisions” [1, 2]."

PSM and RMP regulations require that companies develop a program to prevent accidental releases of regu-
lated toxic and flammable substances and reduce the severity of releases, which do occur [1]. Hydrogen is one
regulated flammable substance under this regulation. Both OSHA PSM and EPA RMP regulations are intended
to prevent or lessen consequences of a catastrophic release of a requlated substance from a covered process.
Processes are defined broadly to encompass any activity involving a chemical including any use, storage,
manufacturing, handling, on-site movement of chemicals, or any combination of these activities. This definition
of process also includes any group of vessels that are interconnected and separate vessels that are located so
a requlated substance could be involved in a potential release. Transportation activities requlated by the U.S.
Department of Transportation (DOT) including pipelines are excluded from coverage [3].

While PSM requirements focus on facility and worker safety, RMP requirements are concerned with the possi-
ble effects on the community outside the facility in the event of a catastrophic fire or loss of containment at the
facility. The RMP rule requires the implementation of a risk management program for all covered processes at
facilities containing regulated substances above threshold guantities. A full risk management program is com-
posed of a hazard assessment, a management system, a prevention program, and an_emergency response
program. However, RMP allows for a tiered approach to regulating stationary sources subject to the rule. In
addition, the RMP rule requires covered sites to register with EPA and submit a risk management plan. There
are no such requirements under PSM. Also, PSM does not allow a tiered approach and requires a 14-element
prevention program for all covered processes.

The RMP rule requires the implementation of a risk management program for all covered processes at station-
ary sources containing regulated substances above threshold quantities. A full RMP is comprised of a hazard
assessment, a management system, a prevention program, and an emergency response program. However,
the RMP rule allows for a tiered approach to regulating stationary sources subject to the rule. There are three
tiers or program levels. The placement of a facility into one of the three regulatory tiers is based on the facility’s
accidental release history, its offsite impact potential, and types of processes operated at the site. In short, a
facility that presents a greater risk to offsite receptors shall comply with more stringent requirements than those
that present a lower risk to offsite receptors. Appendix A compares regulatory requirements for each tier,
known as programs 1, 2, and 3. In addition to the RMP, the RMP rule requires the submission of a risk man-
agement plan document. The plan document summarizes the key elements of the RMP at the stationary
source.

This publication is designed to help owners and operators of liquid hydrogen bulk tanks comply with PSM and
RMP rules.

More details about the application of OSHA PSM and EPA RMP to hydrogen supply systems and other com-
pressed gas and cryogenic fluid systems can be found in CGA P-29, Application of OSHA PSM and EPA RMP
to the Compressed Gas Industry [4]. CGA P-29 gives examples of covered systems and details about calculat-
ing threshold quantities of covered compressed gases.

2 Purpose

This publication is intended to provide information that is required to meet PSM and RMP requirements in an
easy to understand form. It allows for more efficient completion of RMPs while at the same time promoting con-
sistent responses to PSM and RMP regulatory requirements. A typical system hazard and operability study
(HAZOP) as well as the hazard assessment for release scenarios typical of the standard hydrogen customer
station tanks used in the gas industry are provided to assist these critical PSM and RMP responses.
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3 Scope

Hydrogen is a PSM and RMP regulated flammable substance at a threshold quantity of 10 000 Ib. PSM and
RMP rules apply when the total weight of hydrogen in the bulk tank plus the weight of hydrogen in the process
meets or exceeds 10 000 Ib. More details about calculating the 10 000 Ib system threshold quantity can be
found in Appendix B. PSM and RMP apply to companies that store more than certain threshold amounts of
hazardous and flammable chemicals on-site. Each regulation defines chemicals that are covered.

In many ways, these requlations are similar and they overlap in much of their coverage. However, the focus is
different. PSM requlations are meant to protect the personnel working at a plant, which is consistent with
OSHA'’s goals of protecting workers. RMP reqgulations are meant to protect people in the community outside of
the plant, which is consistent with EPA’s goals of protecting the environment.

PSM regulations apply to processes with chemicals at or above a threshold quantity listed in Appendix A of
29 CFR Part 1910.119 or to processes with flammable or combustible liquids in quantities of 10 000 Ib (4536 g)
or more. Hydrogen is not listed in Appendix A of 29 CFR Part 1910.119, but it is considered a flammable gas.
Hydrogen is covered by OSHA PSM when it is present in quantities greater than 10 000 Ib (4536 kq).

RMP reqgulations are different and apply only to processes that use chemicals in amounts larger than the gquan-
tities listed in its Tables 1 and 2 (toxic substances) and Tables 3 and 4 (flammable substances). Hydrogen is
listed in its Tables 3 and 4 at a 10 000 Ib (4536 kqg) threshold quantity. Therefore, hydrogen is covered by RMP.
regulations when it is present in quantities greater than 10 000 |b (4536 kq) [2].

Typically, large hydrogen systems are covered by both PSM and RMP regulations. However, in certain cases
only one or neither of these requlations may apply:

— PSM requlations exempt retail facilities that have been typically defined as locations that receive more than
one-half of their income from direct sales to outside customers (for example, a commercial gasoline service

station); and

- RMP regulations do not apply to the storage of flammable gases that are used for fuel.

The responsibility for compliance with these regulations is typically that of the end-use customer (i.e., the pro-
cess owner). This is because the customer normally “operates” liquid hydrogen supply systems daily and, more
so than the gas supplier personnel, is the most likely to be involved in an incident involving a release. However,
since industrial gas employees visit these installations periodically to perform maintenance and to deliver hy-
drogen into the system, the hydrogen supplier shall cooperate with customers in fulfiling the requlation re-

quirements.

Both regulations apply only to equipment used for permanent storage of gas at customer locations, where per-
manent equipment is different from transportation equipment. However, some transportation equipment is cov-
ered if it is left on-site. For example:

— The weight of hydrogen in a liquid hydrogen trailer is not added to that in the storage tank if the trailer is
only used for delivering hydrogen and is not left on-site for supplying hydrogen to a customer. If the tank
alone has less than 10 000 Ib (4536 kg) but the tank and delivery trailer have more than 10 000 Ib
(4536 kg), the system is not covered by these requlations;

— If a liquid hydrogen trailer is left on-site to deliver hydrogen to the customer (such as using a liquid trailer
with a portable vaporizer), and the weight of hydrogen is more than 10 000 Ib (4536 kq), then the system is
covered by these regulations. Liquid trailers generally hold less than 10 000 Ib (4536 kg) of hydrogen;

— A temporary or portable liguid hydrogen tank is covered if it has more than 10 000 Ib (4536 kg) of hydro-
gen;
— Nonconnected hydrogen storage systems are not covered if each one individually is less than 10 000 Ib

(4536 kg) of hydrogen and are far enough apart that an incident occurring at one storage system would not
affect another; and

— Typically, a tank with a nominal gross volume of 18 000 gal (68 140 L) or less holds less than 10 000 Ib
(4536 kg) of hydrogen and is excluded from PSM and RMP requlations. Table C-1 in Appendix C lists




