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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. To request 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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Table 1-1: HTOC 2014 Assessment of Current Estimates of Inventories for Halon 1301 in MT

2014 2019 2024 2029 2034 2039 2044
CUMULATIVE PRODUCTION
North America, Western Europe and Japan 135,783 135,783 135,783 135,783 135,783 135,783 135,783
former Countries with Economies in Transition 1,385 1,385 1,385 1,385 1,385 1,385 1,385
Article 5 11,643 11,643 11,643 11,643 11,643 11,643 11,643
TOTAL CUMULATIVE PRODUCTION 148,781 148,781 148,781 148,781 148,781 148,781 148,781
ANNUAL EMISSIONS
North America 477 402 338 285 240 195 165
Western Europe and Australia 238 201 170 143 121 99 83
Japan 25 25 25 24 24 24 24
former Countries with Economies in Transition 69 56 45 36 29 22 18
Article 5 393 235 140 83 50 27 16
TOTAL ANNUAL EMISSIONS 1,203 918 718 572 464 367 306
CUMULATIVE EMISSIONS
North America 29,402 31,556 33,370 34,898 36,185 37,232 38,114
Western Europe and Australia 24,511 25,589 26,499 27,267 27,916 28,445 28,892
Japan 10,366 10,490 10,614 10,737 10,859 10,979 11,099
former Countries with Economies in Transition 6,613 6,916 7,161 7,358 7,516 7,638 7,736
Article 5 35,263 36,721 37,590 38,109 38,418 38,585 38,684
TOTAL CUMULATIVE EMISSIONS 106,154 111,272 115,234 118,369 120,893 122,879 124,525
INVENTORY (BANK)
North America 13,654 11,500 9,686 8,158 6,871 5,824 4,942
Western Europe and Australia 6,916 5,838 4,928 4,159 3,511 2,982 2,535
Japan 16,888 16,764 16,640 16,517 16,396 16,275 16,155
CEIT 1,556 1,252 1,008 811 653 531 433
Article 5 3,613 2,155 1,285 766 457 291 192
GLOBAL INVENTORY (BANK) 42,627 37,508 33,546 30,412 27,887 25,902 24,256
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Figure 1-1: Breakout of Global Inventories (Bank) of Halon 1301 by HTOC Model Regions
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Table 1-2: HTOC 2014 Assessment of Current Estimates of Inventories for Halon1211 in MT

CUMULATIVE PRODUCTION

North America, Western Europe and Japan
CEIT

Article 5(1)

TOTAL CUMULATIVE PRODUCTION

ANNUAL EMISSIONS
North America

Western Europe and Australia
Japan

CEIT

Article 5(1)

TOTAL ANNUAL EMISSIONS

CUMULATIVE EMISSIONS
North America

Western Europe and Australia
Japan

CEIT

Article 5(1)

TOTAL CUMULATIVE EMISSIONS

INVENTORY (BANK)
North America

Western Europe and Australia
Japan

CEIT

Avrticle 5(1)

TOTAL INVENTORY (BANK)

2014 2019 2024 2029 2034 2039 2044
196,601 196,601 196,601 196,601 196,601 196,601 196,601
1,040 1,040 1,040 1,040 1,040 1,040 1,040
115817 115817 115817 115817 115817 115817 115,817
313,457 313,457 313457 313,457 313457 313457 313,457
457 375 308 253 207 170 140
538 436 371 301 258 211 160

12 10 8 6 5 4 3

61 41 27 18 12 8 6
1,024 582 331 189 107 61 33
2,092 1,445 1,045 767 591 454 342
591 454 342

47,774 49,808 51,477 52,847 53971 54,804 55651
74,064 76,446 78,396 80,021 81,351 82,508 83,405
1,700 1,754 1,798 1,833 1,861 1,883 1,900
10,163 10,403 10,564 10,672 10,745 10,793 10,826
146,654 150,350 152,453 153,649 154,329 154,717 154,931
280,355 288,761 294,688 299,021 302,257 304,795 306,713
11,342 9,308 7,639 6,270 5,145 4,223 3,466
12,186 9,804 7,853 6,229 4,899 3,741 2,845
271 216 173 138 110 88 70
730 490 329 221 148 99 67
8,573 4,878 2,775 1,579 898 511 297
33,102 24,696 18,769 14,436 11,200 8,663 6,744
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Table 1-3: HTOC 2014 Assessment of Current Estimates of Inventories for Halon2402

2014 2019 2024 2029 2034 2039 2044
CUMMULATIVE PRODUCTION
North America, Western Europe and Japan 23,333 23,333 23,333 23,333 23,333 23,333 23,333
CEIT 35,558 35,558 35,558 35,558 35,558 35,558 35,558
Article 5(1) - - - - - - -
TOTAL CUMMULATIVE PRODUCTION 58,891 58,891 58,891 58,891 58,891 58,891 58,891
ANNUAL EMISSIONS
North America 57 42 31 23 17 12 9
Western Europe and Australia 134 94 66 47 33 23 16
Japan 12 10 8 7 6 5 -
CEIT 391 275 193 136 96 67 47
Article 5(1) 45 30 21 14 10 6 4
TOTAL ANNUAL EMISSIONS 639 451 319 227 162 113 76
CUMMULATIVE EMISSIONS
North America 4,930 5,168 5,344 5,473 5,568 5,638 5,690
Western Europe and Australia 8,662 9,208 9,591 9,861 10,050 10,184 10,278
Japan 860 915 959 996 1,026 1,051 1,064
CEIT 30,202 31,792 32,909 33,696 34,248 34,637 34,910
Article 5(1) 5,278 5,456 5,577 5,659 5,715 5,753 5,779
TOTAL CUMMULATIVE EMISSIONS 49,932 52,539 54,380 55,685 56,607 57,263 57,721
INVENTORY
North America 903 665 489 360 265 195 143
Western Europe and Australia 1,838 1,292 909 639 449 316 222
Japan 306 252 207 171 140 116 103
CEIT 5,356 3,766 2,649 1,862 1,310 921 648
Article 5(1) 556 377 256 174 118 80 54

TOTAL INVENTORY 8,959 6,352 4,510 3,206 2,282 1,628 1,170
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Table 3-1: Continuing Uses of Halons and Examples of Implemented and Potential Alternatives in the Military Sector

Primary Protected

Implemented & Potential Alternatives (1)

In conversions of

In New Designs and
Major Modifications of

Application Protected Space Risk Halon Existing Equipment Equipment
HFC-227ea, HFC-236fa
. ! . ’ HFC-227ea, HFC-236fa,
Engine Compartment Class B 1301, 1211, 2402 2-BTP, Dry Chemical, Inert HEC-125, 2-BTP, Dry Chemical
Armoured Gas
Fighting Crew Compartment Class B (explosion) 1301, 2402 HFC-227BC, HFC-236fa HFC-227BC HFC-236fa
Vehicle COy, 2-BTP, Dry Chemical, |CO,, 2-BTP, Dry Chemical,
Portable Extinguisher Class A, B, electrical 1211, 1301, 2402 Water/Potassium Acetate, Water/Potassium Acetate,
HFC-236fa, HFC-227ea HFC-236fa, HFC-227ea
Engine Nacelle Class B 1301, 1211, 2402 | None HFC-125, 2-BTP, FK-5-1-12,
Powdered Aerosol F
APU Class B 1301, 1211, 2402 | None HFC-125, 2-BTP, FK-5-1-12,
Powdered Aerosol F
Dry Bay Class B (explosion) 1301, 2402 None IGG, Dry Chemical
. Cargo Bay Class A (deep-seated) 1301, 2402 None Water Mist plus nitrogen (2)
Alrcraft OBIGGS, Fire Suppression
Fuel Tank Inerting Class B 1301, 2402 None Foam » FIe SUppressio
. L . HFC-227ea, HFC-236fa, HFC-227ea, HFC-236fa, 2-BTP,
Cabin Portable Extinguisher | Class A, B, electrical 1211, 1301, 2402 2-BTP, HCFC Blend B (3) HCFC Blend B (3)
. HFC-227ea, HFC-236fa, HFC-227ea, HFC-236fa,
Lavatory (waste bin) Class A 1301 FK-5-1-12, 2-BTP FK-5-1-12, 2-BTP
Hardened Aircraft Shelter Class B 1301 Foam Foam
. Dry Chemical, HCFC Blend | Dry Chemical, HCFC Blend B
Airfield Crash Rescue Vehicle Class B 1211 B (3) 3)
Fight Line (Portable) Class B 1211 CO,, Dry Chemical, Foam, | Dry Chemical, Foam, HCFC

Extinguisher

HCFC Blend B (3)

Blend B (3)

Note 1: The listed alternatives are indicative only and may not be suitable for the applications in all examples of the equipment or facility concerned.
Circumstances vary and the suitability of any alternative for any particular equipment or facility must be assessed by competent personnel on a
case-by-case basis. Other unlisted alternatives may also prove to be suitable and the full range of options, as outlined in UNEP HTOC Technical Note #1,

should be considered at the outset of any halon replacement activity.

Note 2: Water mist plus nitrogen has met the applicable FAA Minimum Performance Standard and a system is in the early stages of commercialization.
Note 3: HCFC Blend B is not an acceptable halon alternative under some jurisdictions because as an ODS it is being phased out under the Montreal Protocol.
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Primary Implemented & Potential Alternatives (1)
Protected In conversions of Existing In New Designs and Major
Application Protected Space Risk Halon Equipment Modifications of Equipment
Main Machinery Space HFC-227ea, CO2, HFC-227ea/\Water HFC-227ea, CO2, HFC-227ea/Water Spray,
; Class B 1301, 2402 .
(Normally Occupied) Spray Water Mist, Foam
Engine Space/Module Class B 1301, 1211 HFC-227ea, 2-BTP, COy, Dry Chemical | HFC-227ea, 2-BTP, CO», PGA
(Normally Unoccupied)
Flammable Liquid Storeroom | Class B 1301, 2402 Dry Chemical :;'E%lezga HFC-227ea/Water Spray,
Naval Vessel
(Surface Ship) | Electrical Compartment Class A, 1301, 2402 HFC-227ea, HFC-236fa, FK-5-1-12, | \\e - 99703 HFC-236fa, FK-5-1-12, Inert Gas
Electrical Inert Gas
Fuel Pump Room Class B 1301 None Foam, HFC-227ea FK-5-1-12
Command Centre Class A, 1301, 2402 None HFC-227¢a, FK-5-1-12
Electrical
Fl'g.ht L_|ne/ Hangar (Portable Class B 1211, 2402 Foam, Dry Chemical Foam, Dry Chemical
Extinguisher)
Machinery Space Class B 1301, 2402 None Foam, Water Mist
Diesel Generator Space Class B 1301, 2402 None Foam, Water Mist
Naval Vessel . Class A,
(Submarine) Electrical Compartment Electrical 1301, 2402 None None
Command Centre Class A 1301 None None
Electrical
Class A, Water Sprinkler, Inert Gas, HFC-227ea,
Command Centre Electrical 1301, 2402 HFC-227ea, FK-5-1-12, CO2 FK-5-1-12, COs
. - Class A, B, Water Sprinkler, COz, Inert Gas, Water Sprinkler, Inert Gas, HFC-227ea,
Facilities Research Facility Electrical 1301 HFC-227ea, FK-5-1-12 FK-5-1-12, CO;
Water Sprinkler, CO2, Inert Gas, Water Sprinkler, Inert Gas, HFC-227ea,
Computer Centre Class A 1301, 1211, 2402 HFC-227¢a, FK-5-1-12 FK-5-1-12, CO»
N Class A, B, COg, Dry Chemical, Foam, FK-5-1-12, | COg, Dry Chemical, Foam, FK-5-1-12,
Portable Extinguisher Electrical 1211, 2402 HFC-236fa, 2-BTP, HCFC Blend B (3) | HFC-236fa, 2-BTP, HCFC Blend B (3)
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2. (i) Subject to paragraphs 5 to 10, each producer shall ensure that:

(a) 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).
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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:

—  theyareusdforisscodkaresapoesigaptar

— 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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SNTWLEBELRHBICOWTRELEZFERT b0 L L,
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ST AMERNC BT 2R 2 R T2 6 O TR,
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OFEIEHREITEH SN2 nb o L35,
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1. FERIEN COEEERAR O 72 K O eRaEE b &< ApED T
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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 downiin Annex 1V,

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

— thequenityoftresubsanceinkiogans,

(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;
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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.

Vo4 ERENLOATY Am AT S HRORTI,
FHEEVIL ICFHE S T 2 HE 2R TR O B0 Sk 2072+
721X, 2004F12H31H FTCoOMMIX, 20®%IX, 127 A&
KB EGDL LR35, ZoRRmEARIX, ZES
DN A [E O PREEE T2 K - THRICLA))ITNESF L TnWD Z &2
FE ST, B EE IS L TR SN2 b D ET 5, i
ROHFEIL, WOFHZLHT LD ETD

— i 3 D44 AT OMERR,

— i B OPE SR,

BYNPZ Y3

— B M OV 8 O et 1 [,

—\ AIBEEVICREE S TV 2 BEERTRIC
BELDWHTHDLZLEDEEXL,

—FTREE TR & D BN

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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Questions from “Fire and Environment Protection Network, Japan”
HRER Y NU—27 LY OE/M

Research on Overseas Trend of the Halon Control

s oo~ m BN B9 2 B e i A

(Please add/correct any information in blue part.)

HEHOERII L, BINEITEEZBBENLET,

1. Halon gas fire agents mainly used (in Japan, the USA and worldwide (EU))
Ep v HAZONT (AR, KEBXOHA (EU))
[Japan]
+ Halon1301 (Approx. 16,700t) for total flooding uses and fire extinguishers
I B RO HAERA E LT
+ Halon1211 (Approx. 50t) for fire extinguishers
HAk&H L LT
+ Halon2402 (Approx.  260t) for floating roof oil tanks (ring fire)
FERBBRAAMEZ 7 EDY 7 REIEKHE LT
[US]
Halon 1301: all total flooding uses
AT & LT
Halon 1211: all portable extinguisher uses (recycled Halon 1211 is getting difficult to find in both
the US and EU)
FTRTFEFTRHEEEHE LT (VA7 vENTc e 1211 1EFKE, EUE BT
7o TETND)
Halon 1011: small amount of 1011 is used for suppression in grain storage
DEON T 1011 BBIDETESE O K EMFH I ST 5,
Halon 2402: No USA uses of 2402
A 2402 1 RETIHER S L TH N
[EU]
Regulation 2037/2000 required the mandatory decommissioning of all non-critical halon systems
by December 31, 2003. Critical use list expected to be revised next year.
E U2037/2000 Hiiilli%, T _XCOIE7 UV FHNVHBRO T o KEE 2, 2003 4= 12 A 31 H £ T2l
WMETDEIICER LT, KE, 2V FANVHEY A SDBBESND TIE,



2. Halon alternative agents mainly used
Fpm AR KANZ SN T
[Japan] : N, 1G-55, IG-541, CO,, HFC-23 and HFC-227¢a
(Listed on ISO 14520-1, NFPA2001 and EPA)
[US] Amount of gas uses : unknown(?)
BT AOMEHEIL?  AI(?) (SERFICIEIARI L ORIZEZH5TVT)
Otherwise proportion of these gases (for example 4:4:1:1)
FllE, FHATAEREOLFRIE? B 4 :4:1:1)
No.1 HFC-227ea (FM200 and FE-227) — originally manufactured by Great Lakes only, now also
manufactured by DuPont, OEMs include Kidde, Fike, Siemens, most popular agent starting in
1994, about 70% of market from 1994 - 2003 (not 70% of original halon market, but 70% of clean
agent sales)
No. 1%, HFC-227eal(FM200 ¥ XU FE-227), &L b &i37 b— b L—2 O ARE L TH 72y, 41
TaR AAATHRIEL TS, OEM%ER, 7 1, 77 A 7tk r— A Atk 1994 06 oEbi A
SNl b AR DB DIHKAl, 1994 H~2003 F£THK 10%D > =7 ZFfF>, (bebED il
BT 0% TIEARL . 7V — U kAN 7 AR AFD D IRTE R D T0%D HEIE)
No.2 Inergen (IG-541) — OEM and manufacturer is Ansul (Tyco), next most popular agent
starting in 1994, about 30% of clean agent sales from 1994 — 2003
No.2 iX, 4 == (1G541), OEMERIEFITT v AL (XA 27 0—T), 1994 4Fi» 5 RGERR A
SNTHAAT2EHDANK, 1994 F£~2003 D7 U — AHKAITIIKI 0% D > =7 2 Ffo,
No.3 HFC-125 — manufactured by DuPont, OEM is Fike, original 1994 EPA listing and NFPA
standard did not allow use in occupied spaces, inclusion of PBPK into NFPA standard and use of
Class A extinguishing concentration now allows use in occupied spaces, expected to take about
2-3% of clean agent market in future
No.3 i%, HFC-125, 7 2R AR, OEMILILT 7 A 7 5, &M 1994 FFROE P AU A MIBER, N
F P ABUS CI3A A3 AR T e s o723, P B P KUERY: FEWBIEY) 2’NF P A
BgICEENLLZ L, BLT VI ZADHKREZMA L2 LICL Y (DA EWRAB]),  BETITAA
MIETOMHAREO TN D, [k, 7V —HKAID2~3%D Y =7 % [k,
No.4 Novecl1230 — high boiling point agent manufactured by 3M (fluoroketone), OEMs include
Sevo Systems, Ansul, Kidde, only advantage over HFC-227ea and HFC-125 is low GWP, more

expensive than HFCs, expected to take 5-10% of clean agent market in future
No.4 (&, Novecl230, 3M tLE T, #miO@mWHAAl (7 b7 b)), OEMSIE, BR AT 2tk 7
v 2tk %7 44k, HFC-227ea 3 X O HFC-125 (25 sl IR GW P, HFC # A E 0 & =i
ke, 7 U — U WHKEID 5~10% D> = 7 % [irte,
[EU] Amount of gas uses : unknown(?)

BT AOERREIZ? A Q) (SHEFRFITITAA L OEEEZHGTVE)

Otherwise proportion of these gases (for example 4:4:1:1)



FroE, BT AEHEOSRT? B 4 :4:1:1)

Inergen, and other inert gases (bigger market share, more sales of inert gases other than Inergen)
AFT =V EEOMORNEET ZF (T = 7B XOE Y EFIEAEET A TIEA T —Y = DB E&R)
HFCs (smaller market share)
HFC #1 (i =713/
The large increase in sales of clean agents expected in EU because of Regulation 2037/2000 has
not occurred. Reasons for this could be that most halon systems have not been decommissioned,
or that most decommissioned halon systems were not replaced with a new clean agent system.
E U T, K72 2037/2000 Ml 23 Fehs S TR, 7 Y — U AFIOIRGE&RDOEMN A EN D,
ZOHAEF, FEA LD UEHKBESRIZHME SN TRV, MEShoa VEREVITOIZE A
ENT U = HKARREIZEI D B x b Tninizo & b d,

Registration and control of Halon gas fire agents
N AH KB DR G & EFRIZ DWW T
[Japan]

Halon User Halon Abandon

\ 4

Register Register

Installer Installer

Halon Bank _\

[US]
EPA regulation on used halons — must not be released to the atmosphere, must be recycled by
a company following NFPA standards or destroyed
BT S EPA RS & Uil RKHFICHH L2 & NFPA SRS ICHERL L 724362 kv Y
FATNVEINDT L, ERITMET L2 L,
Movement of used halon in the US is controlled only by the market
KETO T AETT 28 AT, THICL > TORREHR SN D,
[EU]
Decommissioning in 2003 (regulation 2037/2000 is attached).
E U2037/2000 Hiflic LD, T_XTOIHZ UV F I VHEO N EKEE? 2003 412 A 31 H £ TIZig
HIRICHE T 2 Lo IcEskani,



4. Halon gas recycling (installation-collecting-reclamation / destroying)
Na DY YA T AZONT GRE, [, A 23R

[Japan]

—_— Halon User

Reuse l

Extinguishing

Installer

| ]

UnUseful

v
------------ » | Halon Destroyed

Halon Reclamation

[US]

Below is an outline of the market channel for halons in the US.
PUFIE, kEICB T D v oI v o xr0b— NOBETT,

US Market Channel for Halons

Halon system decommission/abandon

Imports of used halon

Aﬂyﬁkﬁ%qﬁiith% ‘\\\\\\\\\\$ ”“j?@%A

Fire equipment distributors

Recyclers

%m%j%%%% k////////// uﬂwaf%%

Re-charge of existing systems

(computer rooms, telecommunications)

BRI K~ P A

(BERE=, BERHS)

Unofficial critical users

(military, north slope oil, aviation)

FRXAe sV FHNVHIBOERE
(. J=A-An=7" A, LZEr)

[EU]

Regulation 2037/2000 is attached.




E U2037/2000 #i il & 2 [,

5. Definition/scope of critical use of Halons
7 ) FANHIEDERE T2 ITHFPHIZOWT
[Japan]

Halon

Water

Water or

Other Systems

Halon Water/Others

Critical use

Halon

Critical use

[US]

As there is no control on the use of halons (anyone can use them), there is no official critical use

list. Unofficially, critical users in the US are considered to be military, North Slope oil producers,

and commercial aviation.
Na O ITEFICER I WY GETHLEHTE %) 20, A7 UF VR Y A MIGE

L2y, HEARNTIEH 228, ERMR, /— R « 20— ORMAEES B L ORHAMZEEERDS, KEND 2
UFANVHREREEEZ TV D,

[EU]

See Annex VII of the attached EU regulation. This list is expected to be revised next year.

o BEU BH O BEIZZM, 20U X MISRFUE S D TiE,
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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.



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-



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 -



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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3 Halons TOC (HTOC) Progress Report
3.1. Key issues
3.1.1. Auvailability and quality of recycled halon

The HTOC has identified several issues affecting the availability and quality of recovered halon from
the civil aviation sector.

e Methanol can be introduced as an additive to halon 1301 to prevent the freezing of water from
condensation during the low rate discharge in cargo compartment fire protection systems. The
methanol is proving challenging for halon reclaimers to remove, which is compromising the
recycling of halon 1301.

e Contaminants such as HCFC-22, which are not usually found in aviation fire protection
systems, are being found in halon recovered from civil aviation fire protection systems. It is
suspected that this contamination is the result of inadequate handling and processing
practices. It is proving very difficult to remove these contaminants, both from a technical and
economic standpoint, thereby reducing the amount of halon available to continue to support
long-term uses of halon in all legacy sectors.

e Some countries have placed regulatory barriers that restrict the import of aviation fire
components containing halons that are required for emergency replenishment after a halon
discharge or a fault with the fire protection system. In civil aviation, fire protection systems
used in engine and cargo bays must be fully operable before the aircraft can fly under
international air worthiness requirements. This has placed administrative obstacles and delays
in the issuing of import licences or permits, which has led to the grounding of aircraft,
significant disruption to flying customers and consequential reputational damage. Some
countries have refused exemptions of waivers requested by Airlines. As a result, some airlines
are being forced to consider purchasing multiple halon fire protection components for their
fleets at significant cost and pre-positioning the parts in these countries to avoid having to
ground aircraft over non-functioning halon systems.

e One company in Africa has reported that they cannot obtain halon 1301 that is required to
support their country’s civilian aviation needs. This represents the first verifiable case of a
regional imbalance affecting availability of halon 1301 to support enduring uses.

e Several halon recycling/reclamation companies are reporting difficulties in shipping bulk
recovered halon 1301 across national boundaries as some authorities appear to be classifying
recovered halon as hazardous waste under the Basel Convention, thus preventing shipment.
This problem may be contributing to the airline difficulties in shipping their pre-filled
components into certain countries.

Parties may wish to consider:

e re-emphasising the need to allow for open trade of recovered, recycled and/or reclaimed
halons in bulk containers or in prefilled fire protection components needed to support legacy
halon uses, including civil aviation components required to allow aircraft to operate under
international airworthiness requirements;

e cmphasising the importance of effective and complete recovery of halons to those countries
with ship-breaking activities to minimise halon losses;

o fostering international trade of recycled/reclaimed high-GWP hydrofluorocarbon (HFC)-
227ea and HFC-125 used in legacy fire protection systems and specifically in civil aviation
lavatory fire protection systems as the implementation of the Kigali Amendment proceeds;
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e that the only options for new oil and gas projects in low temperature applications are halon
1301 or HFC-23, both very high-GWP agents, and consider this unique fire protection issue
during implementation of the Kigali Amendment.

3.1.2. Knowledge and training

The HTOC has a continuing concern regarding the historical knowledge that has been lost due to the
length of time over which the Montreal Protocol activities have been implemented. Many personnel
who are responsible for managing fire protection agents covered by the Montreal Protocol, are not
experienced with the issues surrounding the use, recovery, recycling, reclamation and banking of
these agents. The HTOC is finding that this is becoming an increasing challenge, as it works with
various parties and organizations on issues related to acquiring halons to meet their continuing

needs. For example, many national ozone unit (NOU) staff members indicated to HTOC that they are
looking for information that is already available from HTOC reports, but they seem unaware that the
information is available and/or where to find it.

Parties may wish to consider:

e supporting programmes to mitigate the loss in institutional memory of fire protection agents
under the Montreal Protocol;

e supporting awareness programmes to address recovery, recycling, reclamation and banking of
HCFCs and HFC fire protection agents under the Kigali Amendment.

3.1.3. New developments in aviation fire protection

In the past, a significant amount of halon 1301 had been emitted from cargo compartment fire
protection systems following false alarms. New “discriminating” smoke detectors use more than one
criterion to detect a fire, and have a false alarm rate that is up to ten times lower. This substantially
reduces waste halon 1301 emissions from newer aircraft when these more modern detectors are used.
Legacy aircraft continue to use the older smoke detectors with the higher rate of false alarm.
Replacing these older smoke detectors would reduce emissions of halon 1301 and extend the
longevity of existing supplies.

Handheld fire extinguishers containing halon 1211 on aircraft registered in the EU will be banned
after 2025 according to EU legislation. They will be replaced on civil passenger aircraft by the only
certified replacement for handheld extinguishers 2-BTP ( 2-bromo-3,3,3-trifluoropropene).
Alternatives to halon 1211 have yet to be developed for other sizes of extinguishers that are installed
onboard military aircraft and helicopters, and on smaller civil aircraft. The process of replacing an
extinguisher is costly and is delaying the development of the smaller unit (used in cockpits) and the
larger one used in baggage compartments in these aircraft. The HTOC expects difficulties in
replacing these other extinguishers as there are currently no standardized test methods, classifications
or certification procedures for these other-sized extinguishers.

Testing fire extinguisher cylinder integrity usually involves visual inspection and hydrostatic testing,
which require that the halon be removed from the container, leading to emissions (e.g., losses in the
transfer process) and the potential for introducing contamination. It has recently been reported that a
new ultrasonic method has been introduced to test fire extinguisher cylinder integrity has been
developed. If this method is approved, it could reduce emissions in the future and thus further extend
the longevity of existing supplies (i.e., global bank) of halon 1301.

In civil aviation, a blend of 2-BTP and CO- has passed the US Federal Aviation Administration
Minimum Performance Standard (FAA MPS) Test for cargo compartment fire protection. Whilst an
encouraging result, this is only the first stage in the certification process, and it will be several years
before the agent could be certified for civil aviation use. Currently, this blend is not approved for this
use under the US Significant New Alternatives Policy (SNAP) program.
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Trifluoroiodomethane (CF;l) has also been considered by one aviation airframe manufacturer as a
replacement for halon 1301 in cargo compartments (cargo compartments are considered non-occupied
spaces). However, when tested to the cargo compartment FAA MPS, CF;l failed. It is believed that
its short atmospheric lifetime means CFsl is also less thermally stable than halon 1301. Thus, it
decomposes en-route to the fire zone and cannot suppress this particular fire threat.

Although R&D continues, especially in regard to civil aviation applications, the certification
timescales are long and it will still be several years before any of the fire extinguishing agent currently
being evaluated will be in service on aircraft.

3.2.  New fire extinguishing agents

A new total flooding agent (to potentially replace halon 1301, HCFC blends, high GWP HFC-227ea
and HFC-125), has been introduced to the US National Fire Protection Association and International
Organisation for Standardisation (ISO) fire protection committees. It is a 50-50% blend by mass of
the hydrochlorofluoroolefin HCFO-1233zdE and the fluoroketone FK5-1-12. Both components have
short atmospheric lifetimes (i.e., they decompose in the troposphere) so they have low GWPs and
negligible or zero ODPs.

Development of new fire protection agents reported previously in the Russian Federation continues.
At least one of the four agents tested showed good results in fire suppression, physical properties and
environmental characteristics (e.g., zero ODP, atmospheric lifetime approximately 18 days, GWP<1).
Toxicity testing is continuing with the final results expected in 2021. Preliminary tests predict a No
Observed Adverse Effect Level (commonly referred to as the NOAEL) three times higher than the
minimum extinguishing concentration for n-heptane, meaning that it is a potential candidate for total
flooding applications in normally occupied areas (and therefore a potential replacement for halon
1301 and high-GWP HFC-227ea and HFC-125).
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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.
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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
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PFC
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100mg/Nm?3

HCI
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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
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0.10g/Nm3
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1 2m?2

2 1m?2
200kVA
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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 1ng-TEQ/Nm?3 |5ng-TEQ/Nm?3
2,000kg/hr 5ng-TEQ/Nm?3 |10ng-TEQ/Nm3

10pg-TEQ/L

10pg-TEQ/L
Nms3
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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 1.5mg/ms3
0.5ppm(TWA)
1ppm(STEL)

ACGIH

2ppm(STEL)

ACGIH

0.1ppm 0.65mg/m?3
0.1ppm(TWA)
0.2ppm(STEL)

ACGIH

0.1ppm 0.4mg/m?3
0.1ppm(TWA)

2.5pg-TEQ/m3

STEL(Short Time Exposure Level)
TWA(Time Weight Average)
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m?3 x 3600
Nm3/hr x 273.15

+ 273.15

K 3.2mmae

JIS Z 8808-7
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N o ok~ 0N 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 1.1
1211 3 1.1
2402 3 1.1 20

(610) 100ppm
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1. FEARNOVREE

& H D FER| 2020 (4f12) #£3H31H 2019 (¥m31) F3A31H
,nA 1301 16,500,618 kg 16,424,293 kg
/NA 2402 148,057 kg 148,507 kg
/NA1211 34,542 kg 37,759 kg
At 16,683,217 kg 16,610,559 kg

fe% : SMTEEKRIE. FARB0EERICEE~NO V13010 EAT6,325kgtEML T3, Zh
E1994FICHEINBATHERNTH 73D BHRARROERTRESN
T—2—IZMzonf-Z EARRTY,

2. Ef@plNErREE

FiE0EE 2020 (%f12) #£3A31H 2019 (Fm31) £3A31H
H R 15,889,546 kg 15,815,526 kg
HAEE 651,090 kg 651,927 kg
H AR 142,581 kg 143,106 kg

CEl 16,683,217 kg 16,610,559 kg

3. EHIB - Hfwpl o ERBIRNR (2020(4402) £3831H)

HH DIER| FinELE T2 HEAMA] H K& [kg]
HANE AR 29,841 287,940 15,741,248

/NA 1301 HAEE 8,355 20,861 642,669
HANE 6,548 48,861 116,701

K 265 551 137,490

/A 2402 HAEE 59 203 8,061
HAER 99 1,207 2,506

HANE AR 28 274 10,808

NA V1211 HAEE 6 12 360
HANE 480 5,240 23,374

L 45,681 365,149 16,683,217




NOBHEH AR - [ IR A EKET

2019CFE R 31)E4 A ~2020(5#12)E3 A

& #$4No. 4-2

48 58 6H 78 8H 9F 10H
g -mEU | H kg H5 kg H5 kg H kg H kg H kg H5 ke
HEARX 18 9,630 17 20,726 | 20 9170 | 19 17,300 | 12 5597 | 27 23820 | 32 23,311
HFEAR 2 180 2 294 1 400 5 950 1 480 8 2,705 5 970
1211 1 6 1 12 0 0 0 0 0 0
2402 1 423 0 0 0 0 0 0 0 0
1301 37 10,521 | 37 14,148 | 28 8,657 | 19 9,493 | 21 6,749 | 22 8872 | 98| 41,193
ERH R &
11H 12H 1R 2H 3A & & AIEESE
gtia-mEU | HE kg % kg % kg % kg % Ke % kg L kg
HEHR 17 7805 | 17 12,081 27 13,404 8 2,121 | 37 24974 | 251 | 169,939| 239 172,784
HWRAR 2 2,670 3 390 3 1,520 1 30 8 1176 || 41 11,765 51 18,834
292 | 181,704
1211 0 0 0 0 0 0 0 0 0 0 2 18 0 0
2402 0 0 0 0 0 1 423 14 6,806
1301 29 18,419 | 26 12,990 | 46 15543 | 22 3673 | 38 9535 423 | 159,793 571 | 190,551

EURH R K&
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JC 9 RO kD B T 6 2,438~ TFEY)
g | e | 3 595 |Fak T A LpE, ks TR of
S fﬁﬁ%é%ﬁh@ﬁ%ﬁ 10 279|330 [ 51E(105kg), 29FE~25ME K@ 4fE(159ke), 244ELIAY 114(15kg)
B B SN AR IS N g e RS e, - 1
KB HCE E OERE, - 3
Je¥ s T 3,519 ke|fkE B ASEOMEZ, - 1
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b SR B FEKKRE D 15 644 Eﬁsz*f~E_i1ﬂ“H#®%ETs“é1’Eo SRLiE
v AR - RRER MBI X D ’ VE K DREHRAE, JRGS
FAHRE 4 230 ke| LIGEHE B OFRERIE, PALS
KECREIIZR BRI W, B IH T DERIRR> TREIRZ 2Lz, 14
st . EENH T AR FGR > TR L 7= Z LI K0 1EE), 14
FE K RFOFRES) 4 895 ke AR - 30F
[ EZE T 1 350 kg |AFZROEIEREFIC FERFBBEEE I Dbt
Ay >} 1 900 kg|H AEXELHEY
y=gE 3 1,560 ke|& BUCLDBANZEORES), - 3
H@z&%ﬁﬂﬂ% %?%Tﬁﬁ% R 1 560 kg | R _REORENR 1C EH L LIV ERROL LR IMEBLT-,
o [Boix, v filcks | 11 4,189 M7k 11 19 kg BT =EIN DL —ABENTIY, ARRALILID
i - BRAEA D> = — b, % M D7) MRS 2 —hLE,
EH., EOM ok 11 210 ke |G EBBUKTEE T, BIEFITKRBDDONE O TV MR D a—R LTz,
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iy 1 420 kg|BIRIIBREPHVLLEEFELTRHLE,
A<H 114 35 ke|WERIRUMRELIZEZA, HAFIENAEL TV,
& &t 45 12,145 | —
(BE) 20184 CFARL304EE)
i A ¥ k& kel A =
1 KR 3 145 —
2 T 2 1,215 | SETEF, 244
3 TR 18 1,223 | XEH30FELL L 7(613kg), 294 ~254 %l 8F(470kg), 244FLLN 3{4:(140kg)
4 R 17 9,635 | AR 91(8,504kg). FRIEE) 54:(641kg). K K RFDEIER 314(490kg)
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