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Decision X/7  Halon-management strategies

Noting that in the executive summary of its 1998 report, Scientific Assessment Panel
identifies complete elimination and destruction of halon-1211 and 1301 as the most
environmentally beneficial option to enhance the recovery of the ozone layer,

Noting that the Technology and Economic Assessment Panel, in its 1998 report pursuant to
decision 1X/21, concludes that by definition all non-critical uses of halon-1211 and 1301 can
be decommissioned, taking into account the costs and benefits of such operations,

1. Torequest all Parties to develop and submit to the Ozone Secretariat a national or regional

strategy for the management of halons, including emissions reduction and ultimate elimination
of their use;

2. To request Parties not operating under Article 5 to submit their strategies to the Ozone
Secretariat by the end of July 2000;

3. In preparing such a strategy, Parties should consider issues such as:

(@) Discouraging the use of halons in new installations and equipment;

(b) Encouraging the use of halon substitutes and replacements acceptable from the
standpoint of environment and health, taking into account their impact on the ozone
layer, on climate change and any other global environment issues;

(c) Considering a target date for the complete decommissioning of non-critical halon
installations and equipment, taking into account an assessment of the availability of

halons for critical uses;

(d) Promoting appropriate measures to ensure the environmentally safe and effective
recovery, storage, management and destruction of halons;

4. To request the Technology and Economic Assessment Panel to update its assessment of the
future need for halon for critical uses, in light of these strategies;

5. To request the Technology and Economic Assessment Panel to report on these matters to the
Twelfth Meeting of the Parties;

Report of the 10th meeting of the parties to the Montreal Protocol
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2. (i) Subject to paragraphs 5 to 10, each producer shall ensure that:

(@) the calculated level of its production of methyl bromide in the period 1
January to 31 December 1999 and in each 12- month period thereafter
does not exceed 75 % of the calculated level of its production of methyl
bromide in 1991;

(b) the calculated level of its production of methyl bromide in the period 1
January to 31 December 2001 and in each 12- month period thereafter
does not exceed 40 % of the calculated level of its production of methyl
bromide in 1991;

(c) the calculated level of its production of methyl bromide in the period 1
January to 31 December 2003 and in each 12- month period thereafter
does not exceed 25 % of the calculated level of its production of methyl
bromide in 1991;

(d) it produces no methyl bromide after 31 December 2004.

The calculated levels referred to in subparagraphs (a), (b), (¢) and (d)
shall not include the amount of methyl bromide produced for
quarantine and preshipment applications.

(ii) In the light of the proposals made by Member States, the Commission
shall, in accordance with the procedure referred to in Article 18(2),
apply the criteria set out in Decision 1X/6 of the Parties, together with
any other relevant criteria agreed by the Parties, in order to determine
every year any critical uses for which the production, importation
and use of methyl bromide may be permitted in the Community after
31 December 2004, the quantities and uses to be permitted and those
users who may take advantage of the critical exemption. Such production
and importation shall be allowed only if no adequate alternatives or
recycled or reclaimed methyl bromide is available from any of the
Parties.

In an emergency, where unexpected outbreaks of particular pests or
diseases so require, the Commission, at the request of the competent
authority of a Member State, may authorise the temporary use of methyl
bromide. Such authorisation shall apply

(Y) 0J L 302, 19.10.1992, p. 1. Regulation as last amended by Regulation (EC)

No 955/1999 (OJ L 119, 7. 5.1999, p. 1).



2000R2037 — EN — 01.05.2004 — 004.001 — 9

vM4

vB

vB

8. To the extent permitted by the Protocol, the competent authority
of the Member State in which a producer's relevant production is situ-
ated may authorise that producer to exceed the calculated levels of
production laid down in paragraphs 1 to 7 for the purpose of industrial
rationalisation within the Member State concerned, provided that the
calculated levels of production of that Member State do not exceed
the sum of the calculated levels of production of its domestic producers
as laid down in paragraphs 1 to 7 for the periods in question. The
competent authority of the Member State concerned shall notify the
Commission in advance of its intention to issue any such authorisation.
9. To the extent permitted by the Protocol, the Commission may, in
agreement with the competent authority of the Member State in which a
producer's relevant production is situated, authorise that producer to
exceed the calculated levels of production laid down in paragraphs 1 to
8 for the purpose of industrial rationalisation between Member
States, provided that the combined calculated levels of production of
the Member States concerned do not exceed the sum of the calculated
levels of production of their domestic producers as laid down in para-
graphs 1 to 8 for the periods in question. The agreement of the
competent authority of the Member State in which it is intended to
reduce production shall also be required.

10.  To the extent permitted by the Protocol, the Commission may,
in agreement with both the competent authority of the Member State
in which a producer's relevant production is situated and the govern-
ment of the third Party concerned, authorise a producer to combine
the calculated levels of production laid down in paragraphs 1 to 9
with the calculated levels of production allowed to a producer in a third
Party under the Protocol and that producer's national legislation for the
purpose of industrial rationalisation with a third Party, provided that the
combined calculated levels of production by the two producers do not
exceed the sum of the calculated levels of production allowed to the
Community producer under paragraphs 1 to 9 and the calculated levels
of production allowed to the third Party producer under the Protocol
and any relevant national legislation.
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use for their own account within the Community and which were
produced in the Community.

(iv) The total quantitative limits for the placing on the market or
use for their own account by producers and importers of
hydro-chlorofluorocarbons are set out in Annex I11.

4. (i) (a) Paragraphs 1, 2 and 3 shall not apply to the placing on the
market of controlled substances for destruction within the
Community by technologies approved by the Parties;

(b) paragraphs 1, 2 and 3 shall not apply to the placing on the

market and use of controlled substances if:

—  theyareusdforisscodkaresaproesigaptaor

— they ae used © medt te licrsad reess for st uses of those users
identified as laid down in Article 3(1) and to meet the
licensed requests for critical uses of those users
identified as laid down in Article 3(2) or to meet the
requests for temporary emergency applications authorised
in accordance with Article 3(2) (ii).

(if) Paragraph 1 shall not apply to the placing on the market, by
undertakings other than producers, of controlled substances for
the maintenance or servicing of refrigeration and air-conditioning
equipment until 31 December 1999.

(iii) Paragraph 1 shall not apply to the use of controlled substances
for the maintenance or servicing of refrigeration and air-condi-
tioning equipment or in fingerprinting processes until 31
December 2000.
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2. The licence, when related to an inward-processing procedure,
shall be issued only if the controlled substances are to be used in the
customs territory of the Community under the system of suspension
provided for in Article 114(2) (a) of Regulation (EEC) No 2913/92,
and under the condition that the compensating products are re-exported to
a State where the production, consumption or import of that
controlled substance is not prohibited. The licence shall only be issued
following approval of the competent authority of the Member State in
which the inward-processing operation is to take place.

3. A request for a licence shall state:

(@) the names and the addresses of the importer and the exporter;

(b) the country of exportation;
(c) the country of final destination if controlled substances are to be

used in the customs territory of the Community under the
inward-processing procedure as referred to in paragraph 2;

(d) adescription of each controlled substance, including:

o I i

— the description and the CN code as laid downin Annex 1V,

— the nature of the substance (virgin, recovered or reckaimed),

— thequenityoftresbsanceinkiogans,

(e) the purpose of the proposed import;

(f) if known, the place and date of the proposed importation and, where
relevant, any changes to these data.

4. The Commission may require a certificate attesting the nature of
substances to be imported.

5. The Commission may, in accordance with the procedure referred to
in Article 18(2), modify the list of items mentioned in paragraph 3 and
Annex 1V.

Article 7
Imports of controlled substances from third countries

The release for free circulation in the Community of controlled

substances imported from third countries shall be subject to quantitative

limits. Those limits shall be determined and quotas allocated to

undertakings for the period 1 January to 31 December 1999 and for each

12-month period thereafter in accordance with the procedure referred to

in Article 18(2). They shall be allocated only:

(@) for controlled substances of groups VI and V111 as referred to in
Annex [;

(b) for controlled substances if they are used for essential or critical uses
or for quarantine and preshipment applications;
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(c) for controlled substances if they are used for feedstock or as
processing agents; or

(d) to undertakings having destruction facilities for recovered
controlled substances if the controlled substances are used for
destruction in the Community by technologies approved by the
Parties.

Article 8

Imports of controlled substances from a State not party to the
Protocol

The release for free circulation in the Community or inward processing
of controlled substances imported from any State not party to the
Protocol shall be prohibited.

Article 9

Imports of products containing controlled substances from a State
not party to the Protocol

The release for free circulation in the Community of products and
equipment containing controlled substances imported from any State
not Party to the Protocol shall be prohibited.

A list of products containing controlled substances and of
Combined Nomenclature codes is given in Annex V for guidance of
the Member States' customs authorities. The Commission may, in
accordance with the procedure referred to in Article 18(2), add to,
delete items from or amend this list in the light of the lists established
by the Parties.

Article 10

Imports of products produced using controlled substances from a
State not party to the Protocol

In the light of the decision of the Parties, the Council shall, on a
proposal from the Commission, adopt rules applicable to the release
for free circulation in the Community of products which were produced
using controlled substances but do not contain substances which can be
positively identified as controlled substances, imported from any State
not party to the Protocol. The identification of such products shall
comply with periodical technical advice given to the Parties. The
Council shall act by a qualified majority.
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2. An application for an export authorisation shall state:

(a) the name and address of the exporter and of the producer, where it is
not the same;

-51
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(b) a description of the controlled substance(s) intended for export,
including:

— the commercial description,

— the description and the CN code as laid down in Annex IV,

— the nature of the substance (virgin, recovered or reclaimed);

(c) the total quantity of each substance to be exported,;

(d) the country/countries of final destination of the controlled
substance(s);

(e) the purpose of the exports.

3. Each exporter shall notify the Commission of any changes which
might occur during the period of validity of the authorisation in rela-
tion to the data notified under paragraph 2. Each exporter shall report
to the Commission in accordance with Article 19.
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Article 13

vB Exceptional authorisation to trade with a State not party to the

Protocol

By way of derogation from Articles 8, 9(1), 10, 11(2) and (3), trade with
any State not party to the Protocol in controlled substances and products
which contain or are produced by means of one or more such
substances may be authorised by the Commission, to the extent that the
State not party to the Protocol is determined by a meeting of the Parties
to be in full compliance with the Protocol and has submitted data to that
effect as specified in Article 7 of the Protocol. The Commission shall act
in accordance with the procedure referred to in Article 18(2) of this
Regulation.

Article 14

Trade with a territory not covered by the Protocol

1. Subject to any decision taken under paragraph 2, Articles 8, 9,
11(2) and (3) shall apply to any territory not covered by the Protocol as
they apply to any State not party to the Protocol.

2. Where the authorities of a territory not covered by the Protocol are
in full compliance with the Protocol and have submitted data to that
effect as specified in Article 7 of the Protocol, the Commission may
decide that some or all of the provisions of Articles 8, 9 and 11 of this
Regulation shall not apply in respect of that territory.

The Commission shall take its decision in accordance with the proce
dure referred to in Article 18(14).
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Article 15

Notification of Member States

The Commission shall immediately notify the Member States of any
measures it adopts pursuant to Articles 6, 7, 9, 12, 13 and 14.
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(15) OJ L 194, 25.7.1975, p. 39. Directive as last amended by Commission Deci
sion 96/350/EC (OJ L 135, 6.6.1996, p. 32).
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NOTICE

This document was prepared under the sponsorship of the Fire and
Environment Protection Network of Japan in the interest of information
exchange concerning the strategies and policies underlying the halon
management situation in the United States.

The views expressed in this report are those of the author and do not
necessarily reflect those of the any United States' government agency or
other organization unless those views are identified in the report as
directly attributable to such agency or organization.
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Introduction

In its 2006 assessment report, the Halons Technical Options Committee (HTOC) of the Technology
and Economic Assessment Panel (TEAP) advised the Parties to the Montreal Protocol of a
concern about the availability of certain halons around the world. That led to the Parties taking the
Decision XIX/16, which is shown in its entirety at Attachment 1.

While the decision had several facets, the most important was the desire to identify and quantify any
regional imbalances in the supply and demand for halons in order to continue critical or essential
equipment. That question is articulated in paragraph 5 of the decision:

"5. To encourage Parties which have requirements for halon 1211, halon 1301 and halon
2402 to provide the following information to the Ozone Secretariat by 1 April 2008 to assist the
Technology and Economic Assessment Panel with its study:

(a) Projected need for halon 1211, halon 1301 and halon 2402 to support critical or essential
equipment through the end of its useful life;

(b) Any difficulties experienced to date, or foreseen, in accessing adequate halons to
support critical or essential equipment;"

A decision of this type can and does cause Parties to examine individual current practices and
to reach out to understand the practices of other Parties.

It is this author's understanding that it is the interest of the Fire and Environment Protection
Network to understand the halon management situation in the United States (U.S.) so -that
organization is in a better position to compare it with the halon management system in Japan.
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Objective of Report

The objective of this report is to provide an overview of the halon management situation in the U.S.
and, in doing so, address several specific questions:

« Provide a description of the halon management strategy in the U.S. including the
underlying reasons for that strategy.

« Provide a description of the system and implementation of halon management in
the U.S.

+ Provide an assessment of whether the U.S. government will act to change its halon
management strategy in response to the MOP Decision XIX/16.

« Provide an assessment on the likelihood the U.S. government will take action to prohibit
the use of halons in non-critical applications and then move to confiscate that halon so
employed.

Methodology

The methodology for assembling the information contained in the report consisted of three
elements: (1) research of published documents, (2) telephone interviews with individuals with
specific knowledge in this matter and (3) the author's own experience and knowledge on the
matter as a result of membership on the HTOC for the past thirteen years.

The primary source document for this report is the halon management strategy as reported by
the U.S. Administration to the Ozone Secretariat in response to Decision X/7 that was taken at
the Tenth Meeting of the Parties to the Montreal Protocol, held in Cairo, Egypt on November 23 and

24, 1998.

t-lalon Management Strategy of the United States of America," U.S. Environmental Protection Agency, Washington, DC:
2000.
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Implementation of the U.S. Halon Management Strategy

Systematic Approach

The implementation of the U. S. halon management strategy incorporates a wide range of initiatives.
These include the development and maintenance of:

- strong government regulations

- revisions to industry standards
- a free market reclamation and recycling capability

- an industry halon clearinghouse

- voluntary industry codes of practice
« physical halon reserves

- a focused program of information dissemination
» robust efforts to develop and promote alternatives.

This combination of policy, regulatory and administrative structures helps enable market forces move
halon from non-critical to critical uses while minimizing emissions. Thus, the final recipients of
recycled halon are likely to remain more responsible in its use and to handle it with greater care. It
is believed the U.S. strategy will continue to rely on these efforts to ensure the ultimate elimination
of halon use and related emissions.

Government Requlations

A key element of the U. S. halon strategy is to accelerate the development and use of alternatives.
The U.S. government and U.S. private industry contribute significantly to global efforts to develop
and commercialize alternatives, and to develop both regulations and standards for their use. On the
regulatory front, the Significant New Alternatives Policy (SNAP) program for evaluating halon
alternatives serves as a benchmark for the international community in facilitating the acceptance
and use of appropriate fire suppression alternatives. The SNAP program helps to identify and
thereby encourage the use of halon substitutes and replacements that are acceptable from the
standpoint of environment and human health.

The U.S. strongly discourages the use of halons in all new installations and equipment where
effective alternatives are available. It does this both verbally and through its regulatory programs
that promote the use of alternatives. As new uses are being initiated with available halon
alternatives, the continued use of recycled halon from retiring uses allows existing systems to
provide fire protection benefits through the end of their useful life. Thus substantial costs related
to early equipment retirement are avoided. The use of recycled halon also helps to ensure that
halon taken from retiring use systems is not simply vented. Although U. S. regulations prohibit
venting such halon, given the high cost of destruction and the potential hazards associated with
decommissioning many existing uses, the absence of a market for previously installed halon could
create a powerful financial incentive for users to vent the halon from retiring systems. Experience with
other environmentally hazardous materials has shown that without heavy government
investment in collection and destruction, large portions of the material may become
unrecoverable (e.g., be vented).

-10-
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U.S. Federal level regulatory actions implemented to deal with the halon issue include the following
programs:

Clean Air Act Amendments of 1990 (CAA)

The CAA gives the U.S. EPA Administrator far reaching regulatory powers to reduce
emissions of ODS and to provide for timely transition to safe alternatives In particular, the
following actions are of note:

- Ban on production. Production and import of virgin halons were banned beginning
January 1, 1994.

- SNAP program. The CAA requires the U.S. EPA to assist in the development
of halon alternatives; to evaluate their overall risk to human health and the environment;
and to promote the transition to alternatives as expeditiously as possible. Under SNAP, the
U. S. EPA has listed numerous alternatives to halon 1211 and halon 1301. Many countries
look to the SNAP lists for guidance on acceptable alternatives, and the program has
had worldwide impact on the commercialization and acceptance of halon
alternatives, and the safe transition away from halon.

- Import petition process. Importers of previously installed halon are required to provide
details of the previous use of recovered halon. Import approval is not granted until the
U.S. EPA is satisfied that the material was truly previously installed. U.S. EPA
collaborates with other Federal agencies to successfully prevent illegal imports.

« Technician Training. All personnel who handle halon or halon containing equipment must
be properly trained in emission reduction procedures.

- Ban on venting. The deliberate venting of halon for testing or during training is banned.
- Ban on blends. The manufacture of halon blends is banned.

- Disposal. All halon in halon containing equipment must be recovered prior to disposal of the
equipment. Furthermore, no halon may be disposed of except by sending it for recycling or
by arranging for its destruction. Recovery and recycling must be performed by facilities
operating in accordance with relevant NFPA standards.

Excise Tax on Ozone-Depleting Substances

In 1989, an Internal Revenue Service (IRS) tax on ODS was implemented. This tax
escalates each year.

Presidential Executive Order on Ozone-Depleting Substances

In April 2000, the President signed an Executive Order on "Greening the Government

Through Leadership in Environmental Management." This Executive Order requires
all Federal agencies to: maximize the use of SNAP approved alternatives; assess ODS
needs and plans for recycling; and, transfer ODS to U.S. Department of Defense (DoD) for
safe storage if the material is critical for DoD missions.

- 11 -



Industry Standards

The U.S. took a leadership role in revising fire protection standards and developing new ones to
accommodate halon replacements and alternative technologies. The following is a summary of
these activities.

- National Fire Protection Association (NFPA) standard 10 (Standard for Portable Fire
Extinguishers) and standard 12A (Standard for Halon 1301 Systems) were revised to require
halon recovery and recycling with modern, minimal emission equipment, and to eliminate
requirements for system testing and training that uses halon.

- Development of NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems, was
put on a fast track to accelerate approval and use of new, clean agent alternatives to halon
worldwide. NFPA 2001 is the world's first standard to cover alternative clean agents.
A new revision (2008) to incorporate the latest research was just completed.

« NFPA 750, Standard on Water Mist Fire Protection Systems, was developed
to encourage the use of this new, alternative technology for fire suppression.

« American Society for Testing and Materials (ASTM) material and handling and transportation
specifications were developed for recycled halon to assist with the acceptance of recycled
halon in preference to virgin material. Similar specifications for alternative agents have been
developed.

Free Market Reclamation And Recycling Capability

Recovery and/or recycling of the remainder of U.S. halons takes place at two levels: fire equipment
distributors / servicing companies and commercial recyclers. Distributors transfer previously
installed halon from one user to another in order to maintain existing equipment to the end of its
useful life. Commercial recyclers buy halon from users, reclaim it to industry specifications, and sell
it into important use areas such as aviation, military and oil exploration & production. Safe and
effective recovery is required by regulations governing halon handling and proper disposal. These
rules are designed to minimize emissions of halon, and maximize recapture and recycling. Failure
to follow these rules can result in fines of up to $27,500 per day per violation. However, the
activities of the distributors and recyclers are otherwise without direct involvement of any government
agency. That is to say that the commercial transactions involving the purchase and sale of halon
to be recycled or after it is recycled are being conducted in a completely free market atmosphere.

Industry Clearinghouse

Industry, in cooperation with the U. S. EPA, formed the Halon Recycling Corporation (HRC) to
promote and facilitate transfers of halon from non-critical to critical uses. HRC acts as the
international contact for U. S. halon recycling and banking, and also serves as a focal point for
industry and government interaction. HRC developed the clearinghouse model used by other
nations for their own banking schemes.

HRC also serves as the focal point for industry and government interaction on halon recycling
issues. Further information can be obtained from the HRC:.

Halon Recycling Corporation

- 12 -
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2111 Wilson Boulevard, 8th Floor
Arlington, Virginia 22201 United
States of America Tel: +1 800 258
1283 Fax: +1 703 243 2874 Web
site: www.halon.org E-mail:
harc96@aol.com

Voluntary Industry Codes of Practice

The Halon Recycling Corporation (HRC) has developed a voluntary code of practice that outlines
responsible handling procedures for companies that reclaim used halons. The HRC Code of
Practice for Halon Reclaiming Companies> was developed to provide assurance to the public that
HRC member companies engaged in the business of halon recycling and recovery operate in a
manner that promotes safe and environmentally responsible halon reclamation. All HRC member
companies reclaiming halons have agreed to comply with the Code of Practice.

In addition, the major fire protection industry associations - National Association of Fire Equipment
Distributors (NAFED), Fire Equipment Manufacturers Association (FEMA) and the Fire Suppression
Systems Association (FSSA) - adopted a voluntary code of practice for the proper disclosure and
best use of recycled halon.

Physical Halon Reserves

Through its Defense Logistics Agency (DLA), the U.S. DoD established and maintains the U.S.
military halon reserve, a physical halon inventory. The DLA is responsible for maintenance,
handling, storage, and recycling of all U.S. military owned halon. The U.S. DoD established state-of-
the-art procedures for safe handling and storage of halon and halon cylinders, including leak
detection, to minimize emissions of halon. The military has and will continue to decommission
halon from stationary facilities and only allows halon use in critical weapon systems support, thus
providing a model for the transfer of halon from non-critical to critical uses.

In addition, the U.S. DoD has cooperative agreements in place to store excess halon for other
Federal agencies, including the U.S. Postal Service, Central Intelligence Agency, and U.S.
Homeland Security. This ensures that excess stocks within the Federal government are properly
maintained and managed.

In addition to the government owned halon reserve, several major U.S. users, including airframe
manufacturers, aircraft fire protection service companies, and oil and gas exploration and
production facilities, maintain small physical banks of halon to service their critical needs.

Information Dissemination

A key component of the U.S. halon management program is information dissemination. U.S.
government agencies and industry have substantial outreach programs to increase public awareness
about the consequences of ozone depletion, and the role that halon and alternatives play in the
preservation of the ozone layer. These outreach programs

2 http://www.halon.org/pdfs/code.pdf
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are on-going and have received strong public and industry support. The following are examples of
these programs:

« Industry co-sponsored the first U.S. EPA brochure on halon recycling, banking and critical
uses.

» The U.S. EPA produced a fact sheet titled "Questions and Answers On Halons and their
Substitutes," which is regularly updated and is also available on the Internet.

« The Halon Alternatives Research Corporation and the Halon Recycling Corporation co-
produced an educational brochure titled "The Ozone Layer and Halons."

« With support from U. S. EPA, an environmental non-governmental organization
initiated and operated a halon recovery program, diverting halon from non-critical uses to
critical uses.

- The U.S. EPA and industry sponsored twice yearly international conferences
on halon, alternatives, and recycling to facilitate greater information transfer.

- The U.S. EPA, U.S. Department of Defense and industry prepared a Safety Guide for
Decommissioning Halon Systems. The guide provides information that will help protect
personnel from the risks of handling halon equipment, as well as reduce unnecessary
halon emissions.

« U.S. EPA and industry developed a guide called "Carbon Dioxide as a Fire Suppressant:
Examining the Risks" to communicate the safety issues involved in use of carbon dioxide
systems.

- U.S. EPA and industry are currently developing additional outreach reports on the following:
(1) the corporate structure of the fire protection industry; (2) halon recycling and
banking; and (3) alternatives to halon.

- U.S. EPA and industry are currently developing a halon emissions reduction guidance
document. The guide will provide recommendations for technician training and proper
disposal of halons. The guide is intended to facilitate compliance with the Federal
regulations requiring halon emissions reduction.

- U.S. EPA maintains an Internet site with information about a variety of topics relating to ODS,
including regulatory and voluntary programs and the science of ozone depletion. The
address is: www.epa.gov/ozone/index.html

Development and Promotion of Alternatives
U.S. industry and the Department of Defense (DoD) have been pioneers in the development
of clean agent alternatives to halon. Some examples include:

¥ The U.S. DoD has completed several multi-million dollar programs to develop alternatives to
meet their existing critical needs for halon.

% Halons are being removed from several weapon system applications including vehicle
engine compartments, watercraft machinery spaces, shelters, and portable extinguishers.
Most of these applications have been retrofitted with alternatives.
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« Halon alternatives are being installed in new military weapon systems and facilities.

- Industry is funding research in advanced chemical replacements as well as alternative methods
for explosion mitigation.

» Successful research and development has led to the commercialization of anumber of safe and
effective alternatives for many applications. These alternatives include hydrofluorocarbons, inert
gases, a fluoroketone, aerosols, inert gas generators and water mist.
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! Report of the Fifteenth Meeting of the Parties to the Montreal Protocol on Substance
s that Deplete the Ozone Layer, UNEP/OzL.Pro.15/9, United Nations Environment Pro

gramme, 2003.
2 DRE: Destruction and removal efficienc

y CFC
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1ppm

99

15ppm

99.9
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1 1301 1211 2402 3

O 3
ODP GWP
i i 6.20g/L |1.58g/cm3
1301 CBrFs 149 172 57.8 20 20 10 6,900 11
6.860/L
CBrCIF 165 -159.5 -3.7 3 1,300 65
1211 - 20 :
2.15g/cm3 20
C2Br2F 260 -110.3 47.35 6
2402 2Braka 20
2
X
3 15
pp
m 99 Sppm
99.9
ppm
4 UNEP
99.99%
5
©]
JIS K 0114
3 GWP IPCC Third Assessment Report: Climate Change 2001
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610)
HCI

c o

HF

HBr+Br,

PFC
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JIS
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1301 1211 2402

1301
O
(610) 100mg/Nms3
HCI 100mg/Nms3
HF 5mg/Nms3
HBr+Br2 Smg/Nm?
1.0ng-TEQ/Nm3

6

18 3 24
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0.1ng-TEQ/Nm?
4,000kg/hr

PFC

1ppm
15ppm

pH

5.8-8.6

8mg/L

10pg-TEQ/L

2mg/L

0.5mg/L

0.1mg/L

3ng-TEQ/g

1
PFC116

1211
CFC12
CFC12

3 1
CFC12

PFC14

Ippm

1ppm 2

CFC 12

15ppm

PFC14
PFC116

PFC116

PFC14
2 15ppm
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10

UNEP

UNEP
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11

JIS K 0098-88
CcO
JIS K 0107
HCI
JIS K 0105
HF
pH
JIS K 0085
HBr+Br:
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CFC JIS K 0114
PFC
JIS K 0106
Cl2
2,2'- - 3- -6-
ABTS 2,2'- - 3-
-6-
(400nm
4- - PCP
p-
4- -
638nm
3,3'"- 0-
3,3"-
0- 43
5nm
JIS K 0090
COCl:2
257nm
JIS K 0102-34
620nm
JIS K 0102-93
pH
pH
10
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JIS K 0102-1998
1,5-
357.9nm
357.9nm
ICP
206.14
9nm
ICP
/
JIS K 0102-1998
1,5-
357.9n
m
357.9nm
ICP
206.14
9nm
ICP

11
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JIS K 0102-1998

2,3-

2,3-
232.0nm
ICP
221.6
47nm
JIS K 0311 JIS K 0312
PCB
17 9 14
2,000kg/

PCB JIS Z 8808

GC/MS

12
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200 500y |

2006

13
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610)

100mg/Nm?3

HCI

100mg/Nm?3

(HF)

5mg/Nm3

pH

5.8-8.6

8mg/L

2mg/L

0.1mg/L

1.0ng-TEQ/Nm3

10pg-TEQ/L

3ng-TEQ/g

Okg/hr

0.04g/Nm3

4,000kg/hr

0.08g/Nm3

2,000kg/hr 4,00

0.15g/Nm3

2,000kg/hr

0.10g/Nm3
0.05g/Nm3

700mg/Nms3

250ppm

250ppm

10 Nms3/hr
350ppm

10 Nms3/hr

K 4

14
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1 2m?2

2 1m?2
200kVA

3

4)

g Kx 10-3He2
q:

200kg/hr

50L/hr

He:
O
4,000kg/hr 0.1ng-TEQ/NmM3|1ng-TEQ/Nm?3
2,000kg/hr 4,000kg/hr 1Ing-TEQ/Nm?3 |5ng-TEQ/Nm?3
2,000kg/hr 5ng-TEQ/Nm?3 |10ng-TEQ/Nm3
10pg-TEQ/L
10pg-TEQ/L
Nms3
15

0.6pg-TEQ/
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pH

5.8 8.6

5.0 9.0

8mg/L

15mg/L

2mg/L

0.5mg/L

ACGIH

5ppm 7.5mg/m?3
2ppm(STEL)

ACGIH

2ppm

3ppm 2.5mg/m?3
0.5ppm(TWA
2ppm(STEL)

ACGIH

0.5ppm
0.5ppm
0.5ppm(TWA)
1ppm(STEL)

1.5mg/ms3

ACGIH

2ppm(STEL)

ACGIH

0.1ppm
0.1ppm(TWA)
0.2ppm(STEL)

0.65mg/m3

ACGIH

0.1ppm
0.1ppm(TWA)

0.4mg/m?3

2.5pg-TEQ/m3

STEL(Short Time Exposure Level)
TWA(Time Weight Average)

16
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PCDD/PCDF 1.0ng-TEQ/Nm?3
HCI 100mg/Nm?3
HF 5mg/Nm3
HBr/Br2 5mg/Nm3
50mg/Nm?3
(6{0) 100mg/Nm3
17
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c o

o

(610)

O

JIS

OF}

18
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m?3 x 3600
Nm3/hr x 273.15

+ 273.15

K 3.2mmae L 1m

JIS Z 8808-7

7.4.1 2

JIS Z 8808-4.3

JIS Z 8808-7

JIS Z 8808-7.4

Cco

JIS K 0098-88

02

JIS K 0301-3
3

JIS B 798

19
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850

1.5%
CFC
3%

20

CFC

1.5

1.5%
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21

CFC
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o o~ WDN P

1MPa
1301 4.2MPa

1301 1211

1.5

40

- -

22
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2402 2402

2402

100 200ppm

23
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1,000

350ppm JIS R5210 15 11 20

24
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- N M < W

25
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1,200

26
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I N MO < O © N~

27
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1301
950 980 980

1211 2402 880 980
980

28
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N o ook~ WN P

[ 100Ax  1750mm]-

(kg/h) (kg/h) (L/min)
1301 10 3.5
1211 10 3.5
2402 10 3.5 50

[ 100Ax  1250mm]-

(kg/h) (kg/h) (L/min)
1301 3 11
1211 3 11
2402 3 11 20
(610) 100ppm
29
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