63
63
63

12
12
12

27
27
27

1/ 10



2/ 10



3/ 10



4/ 10



5/ 10



6/ 10



7/ 10



8/ 10



9/ 10



10/ 10



63 12 27 9
20 4 14 243

1/ 24



21 24



3/ 24



4/ 24



5/ 24



6/ 24



71 24



8/ 24



9/ 24



10/ 24



11/ 24



12/ 24



13/ 24



14/ 24



15/ 24



16/ 24



17/ 24




18/ 24




19/ 24




20/ 24




21/ 24




22/ 24




23/ 24



241 24



BEX 7T »rurexPAr R

BlET 2 ARA Y R SR VT, D19 9 SEEREEOPITHMEICB VT, 4
Y URBOREIE A RET 72O O BREICA S ®IKkE LT, ~nmr1211
1301 DFERRRELIBEAMHET LI LITHICERT L L,

Bl « BET R A AL RAAFUT, BB X2 1ITHi< 2D 1 9 9 8L
HECBNT, ~»ar1211213010RTOEETRWMEREZ, 25 L7z
TEIOBERARINT 2 EEL T, EILSEDLZENTED LRSI 52 LIcHs

WIZEATDHZ &,

1 e s OIS 2 B IICHIER T 5 Z L 2 Eie, ~m U EHOE
WIZ & 2 WITHIBERIE 2 /F 0 BT, &Y BRI T 5 2 L 2 i EIC

ZoRTHZ L,

2 FEH5EZOBAESZITWEHIEIZRF L, 200 047 HRKE TIZE DRI %

A CHBRICRET S I EEBERT DI L,

3 I L7cHRBS AT 5124720 . FRREIZML N O X 5 2 MBEE B8 LR

e ngn,

(a) FLLEEROERICB D OHEZITF5Z L,

(b)  BREE LA E 2 230 62T AL AR~ 1 o AU & AR D
MaE, &Y B, JEEE), £ L TEOMOHEKRIEICE 2 52 DR EE2E

L THELE T2 2 &,

() HEETIERO BT CBREROEEOFERRMF IS - BIEH &2, EER

I AT 2 a O AFAREMICET 2782 AV FEEEB L TR

L2 &,



(d) BREELZETHD R v ORI, B, B, £ U ORI RGET 51

YlprE e et 5 Z Ly

4 v« BFETBEARA L P AARVITH L, THE OIS ZZE L T, HERM
WET O~ ORPROFEIZAT 2T B A A &7 K HERT D
Z &,

5 Il BFETEAA L PR L, ZHHDORBEIZOWTH 1 2 [l

ERAICHET oL IERTH &,

(£ b A —LiEES 1 0 BFFIESARE)



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)




RIS

(Decision XIX/16DER)

WEXIX/16: 1 o HFBRIREZEE S D2006FEFMHREZED 7+ 1 —T v/

HATRE B RTAM /SR L D~ 1 o BRI ZR B 2 0020064 i # 2 8 L |

F o, HERRE T O N1 o offt i ofkfse ) 22 2 8ol L

HRPTEHED T DO AFAREMEICE L Toe U EINEIREZEE S NET L TV A RS a e L.

1.

FAFREE RISk L, 2~ve 1211, N2 221301 K O~ 1 224020 A TFmlHEMEIZ DUV T
FAE SN D IR R I B L CHEAR 2B 2 Ehi L., RO A2 L L PHRIL, %
MTH72DDAN=ALEHE, BETHLOEHET D,

. DIREF R SRS U, A A D BRI, SEIER A SR I LTS it

bR 7 OFEEIZET 2EORKEICE L CRIEER Mk L. ZOMReHBEE
TAHRAREMNH D DL L TUEZHELSOEREZFAT 2 & o BT 5,

LY UHEBEICKT L, 20044F . 20054F & TR20064E D N1 IR DN 1 VBB OBIE A

BTG el Al /S 2 e L CE OFAED B O 72O IR e b DIZT 2 L 9 EEET 5,

. BARREF RIS UK L, H20EKEIE 2 B 0 YL E DR R 2 MEt+ 25 2 L T& D K

5. FEEINIC SR AR T 0 L 9 BT 2,

Lo 1211, e 1301 N 2402 % LB b A ERIENS R L BT B SR L D

VHRAEOEmE KBTS D720, 2008440 1H £ TICA Y VHERICU FOR R A A2
KO BEh3 5,
(@) RAI RN ZOEMAMB 2K 25 £ COM UM 2720 1 1211,

o 1301 O Na 2 2402 O RIS 3 A VB
(b) R KA 4 MR B bl Ly e koo L B AFT % ECHAEE TIoEBR LI

XiF P Sh 58

C RERIENS R L. EMIRC, MEERESE, WA M ONERR 2 e~ 1 o O A A R LS

N DANFEDOESH OB EZ D VEZHDE, ~"ar~DIEFZRD S 57201
VB LD HXKEH LD K H5EEd 5,

A UEBRICK L, WEROWERBO N T DR L oo d D AT RREME K OVEESH T

DT SDIERAF 2D S D I2DIZU B2 & 55 R A5 U 2 HEMEICEE 23720
(. E B REB S R K ONEI B R I 2 B B 5 R 2 0 & O BRET 2,



EEREGE NOUETBREES
(2008%1HA21H~23H)

EDEBREE I (UNEP) 1o U fi@IREE S (HTOC) 1&, 2008 4E 1 H 21 H225H 23 HE T, A ¥V
A, Fxvr—INA—= b B LHDI LAZ a— hRT BT, A%-ﬁ@ﬁﬁ%ﬁA%%
BifiE L7z, UUTFO# L, BEd 2 BEO#MEIC L THLHERFEZ ML, 2% THE - AESh
Tt RENERFRICERI L2 b D TH D,

1. 2006 4K HTOC FEAMER A E=1d, ~~ > 1211, 1301 38 L TN 2402 DOFEEE L 48 D 12 MU A9 AR 213
fAETHERDONDEMELTND, ZOWEEZT, A—ANZ U TIEE 9EF ) 4 —
IV EEMAIESAICREE LR L. TR XIX/16 5 [ UHEANEIRE B4 o 2006 4
WEHi S EDO 7 v —7 v 7] & UTERIRS LTz, E R, il B S% /L (TEAP) 38 &
O DA T O HTOC 1%, /~m s 1211, 1301 38 £ 182402 D ATFATRENEIC SOW T PR S h 5 Hilsrg A
BB L CHARLMAEL FM L., fFROAHEZ LY RS TFHRIL, BBEMT 27200 A=A A
%%E-?%#éio% STz, WIElOKHKIESE B S 425 2008 4 11 Ao 8 HMATE T
(2 TEAP D & 2 £ 0 ENZ AT 9~ 2 BN B 5

2.&ﬁxmm6%iik ICAO ([EIBSECRIfTZSHERE) 8 L OV MO (EIBVESAERE) (oxt L CrliEE%
KO FEAMHOEICK LTk U REEO FRIB IO N 2 ATT 59 2 ClliE L
ALEZICOWTERIBHET 2 2 L 285 L QW 5, RS WP (ZEEMEES) 2% L
TV HRP O TRy OFEEICET OMERRE L BT H20END L, LRFEREE, B
BT B ERIIBRIC R L STV D s Lz,

3. HFEFHERIL. IEEE Z2MZOHER. FEIMER, "o 2402 1IZHMEL., £EFTH 22 1211
Eona 1301 IZODOWTIROMIE T L ICHHAE T2 2 2R L., ZES D ZHICRE LT,
(F—a X A7 AV A, ET AV, FREBIOET 7Y H, faR - dbBLXOET 7 U 4,
77

4. —RRER. oy 211 OAFEITK T LIEL S Th b, TETITHAIE~DO 2 1211 OFF
T C R AR L2 2 2 R0 A EO N e 1211 AR E LTRALTWD LREE L TV
Do WIZEREER I, HAMICA T e 1211 28 L LTS, 7 A U B Tl ABIBL &
ZENAB Y 1211 OEADREEICR > TWDHH, ~ar 1301 OEAITEEE 5 2 TR0,
HSF B R L OVF OO BIRE FEICEB W TIE, ~ay 1211 BAEERIEE 2D UL 7 A arD
MR EE L2 & Ca—F—REVEZ LTV DEDICAREERNTWND, iDL O
Na 12111, RAAOBFBEES Y — /T“%’A??%éii?%é LU, Zhb
HRIERTH YA 7 ABET H0ERNHY | WEIZHOWTIIAATH D,



5. FLZEBERESL. ICAO DIRTEIL, MIZEHED b A LIND = IR SR, K, MiBhE ) 4EE B L O

VY UMUFERIZIN T, 2011 FRUABRICHTBUCAEE SN OO e v 2 RIET 572455, &
W=IZOWTIE, BUED & ZARMARERMBRHAAN 2N L s MBEITRIEOEETH
%o RHIFNCHEE T 5 EARMES LTE, ~er RILBAHIT RS, J. 00 Sullivanid, A4 ¥V
A DOITZEREZER CTIXEMIC FHINTHEHRL T D EHERIL TR Y, £724% 5 FELUNIC R Otz
BERATITHYEDO N U RAARRTDETFHL TS, ZHUIMZEEERICE > TRERFRET
HY ., TATA (EFEMLZEEE ) ITEEX T2 LI ERNTHERESEIMLERSH D,
KBy OIMZERATEKEGR OB RIEIXT A U B Na —a v N icB W TR DB oS TiTh
NTWDER, ZNHOEFITAZO T o AFEIZHER S 2028 5 2l 2 W1 H 5,
S. Kopylov I&, 2010 £~2015 FED MK 100MT D/~ s 2402 231 3 7 O BB ZEHEER 2 B 1%
HEIns EHEHL TV D,

. TAMREER. R Wickham 1T, BB Sh7- IMO DFFEABIEICHOWTOMBEA®E L7-, Z D%
B CRIKIE, IM0 13 BAENCE X 200 T Uikl O, 7 Ui & 5% E LTV D8
B, BLOPHERTHEIN TV OINE Y ORBREEFEDOT — X ZUEL THRRICHET D
Z L THTOC 3¢k L, HIZ IMO 28 Z DfF A itk L T HTOC 2METE 2 L H A Y FHHERIC
B2 22 L xR Uiz, RIKRIEL, ZOESMIRERKEB 3O~ &% C0, i1 & & 2 2 Y
MHFIZTETWD EMELTND, N KT HFREFRD L TEBY, ~a a2t L=
Bl a G TE O E TIINE BB S5 FIENE S TV 5, #ESTEREFTH D
72, Na L OBIRITEY, ZOERTEMOEIEEHEET DL VA 7 VERANEET D
TZORE~DOE 2L BENRHSH, HT0C & LTHREMERO v A HEIC OV TIE OFF
MiZATV, IM0 OF —X 2 AFCE BB CHIREIIMEELZ T XX THDH, R Wickham (X, 4
5 AICBfE S LD MSC (BFLLTES) SFBICHFEES NN, KbV IZ UNEP 4 v FE )R E
7213 HTOC DL [FlFE R O HJE 2 HELE U7, BIFERY 100MT O ~m 2402 231 & 7 O FEAAZE R
L. 2020 FETITMEZ D LHREN TV D,

F3—uaR, F—aySEATIEZ U FIAARICOVWTIREDEEN D D120, AFHEORE
XHL2b0D, BT EOFRBRT —EPFET D, T—XIZHEN TV W TRIEFEH] b
HIEEEIRETHD, 2006 FOT—HFIFTFET LTWDH, 2006 FFI6 L2007 FEDOT—Z 13 4
AIZIZAFHTEDZTHA O, MZTBHEERDPORERRESN TN, ZTOHEENEIZ 7~
DOAFE DT ER OB X TODMiIE LY BEMETH D700 E ) NI TH 5,

AT AV ABEICA—RA N TZ VT, T AU BTE, BEFREIMEEAE LTo ey 1121 13
AL TWWAR, [T, 1996~97 FEDORIC a7 b am 1301 AL, F—A T
7 CHBISIICIHE L CTWD, Ebbor b AFARRE T, iIELE LTV 5 — s i3t [E &
AR & b s, FFEOERICH L Toe O HZHIRT 2 HHEIE 20, e 1301 11
TR B00MT BV 5l & SN THRY | RUN~OFFEEL 7 ) F I NVHIBO T DITfiE ST
%o BUEDTERDOKIFZITWMANT - TH D, WMARBBIO® (2007 £4£3 1 R F2720 32,25
KV), 7 AU DI e 1210 FE<EAS TR,



ﬁ%ﬁfﬂ\%%Hﬁ%%?kéhéﬂuy%+ﬁ%ﬁbfwé&&ﬁbfwé—ﬂuymn%
FJTEMT, -~m 2 1301 289 244MT, “National Action Plan (EZFATEIEH)” Tix. 5% a0
ﬁ%%ﬁ%kﬁ%@%ﬁ@ﬁﬂﬂ@#éﬁ\ﬁM?mzmﬁﬁ%Eﬁ#é%%i@woﬁ%ﬁm
BfE 11301 8 L TW5, A=A 7 U7 E ey 1211 e 1301 ORI A fkfk: LT
W5, 2000 LR E CEEL TE LT, ~e 2 1301 1T <M L TV,

9. T AUL. Ny R2UUNBAFTRNL, ABU 130l BT AU B E T T U ANEG, /Ty 2402
A BT NEENFNEASNT-, ~a 1211 & 1301 ORRERITHK 248MT T, I T7 I
JUIZ 90MT, 7 /LB v F 02 BOMT, % X 5|2 48MT f7(ET B, T /LF o F o TlE 1991 412, 2007
ELBEIZRBET D 7o O BFHIT 227 UV F A NAEGERE 7 7 VT 2000 12, v B
TIE1 9954, "FATTTIE1 99 64IC, ThETh u O NIEEESR, ~a v
N7 IFRBBEIZEIVES SN TWVD, RR AT T TIE2MT DO /~e 21301 & 10MT D/ e > 1211
MU A T VENTz, "arELEE L TNDERL, MEEERDOLTH D,

10. FREBICET 7V A, IARATITIEIRET 7V I HIRIZB T DMZEREROWRTH Y |
g I < fEREFS X OV 2 S hiti C X D hEak 23 5, Hiax i XF %) 50kg D/ ~m v 1211 Z2fEFA LT
WD EHERILTWD, BT 7Y om0 7038 AT O~ 2 1301 E3E kg o~z > 1211
EHRALTND, ZOHIK TORREEIL, /~a 2 1301 73 10~16MT, /~1 > 1211 28 5~TMT T
e INHOEIF, KMETHDH L, =y Fa—P— TEIEH (e s 7 T ARE A
2D EWVICOWTITEHZEERT D)) ZBTHTZDICFHREI RN EHEIZEID, 4T LY
ATHEEAINTE ZRTIIR, T 7V IO gy "7 1E,. EICHZESSER s Z oo 7 U T
TIVABD L —F =D 712, FERFI IMT O 2 1301 2G5, ZoHilich s 7o
BRI ICE NI 1 2 2402 DERDY B 5 DEFG T TE TWRW, fii& 1 Ofi 25k 13 fE
B OEVIFNC L 0 | BRCRBCENDRHE» > T BEAIT. RIENE-> T\ D — Z ORIk
WD, FEIMERIIET 7V o a7 2R L TORY, B U RARE LA OA
BENT2R <, EETEOLBATLI N TE D,

11. 797

BA., ey 1211 T EICHEASRICER SN TWS, a2 13010 138, Bk X ORI 2
W CIAK RSN TE Y, FHOBHAL EEBO LN TWD, e 2402 13 AL FRERE T
PEBRRAAI S v 7 AW ARMEIE S TWD, ~m 2402 13 F 72, IRISINEIFRE 6 &
NTWER, T TIORIBICEZ RN TVDEE LRV, £ LT ey 2402 [ ZEIX S
#9 30 MT RlEE X4z, Rk TRISN D e VLB EITBIERA T2, SO »ORRE m v
TS AL LI, HERIEISER AT EFENS AT LTS, HAD T LR
FHER TR BE . e OFHRIIIED TR TH D, HBARBUFIE 1 KA O
EHHEL TV D, HARTIIBIED 1 CEBREEIG T, BREE - BISKOMEIZh 7 0 KR OEIRTH
HEBZLNTND o+ﬁ&m%%ﬁb&wﬁﬁﬁ%®ﬁﬁ Ry a— P TR AR E
bz, @E o a U E RS BENDR D D,



HFE. FEICIE 2006 F21E 1, 046 BEOMIZEREN H D . 2007 FIZ1X 158 BN L7-, 514 5-10 4
I, S OITEEEMA RIAEN D, B L <EATDMEHOKE . BIAIXR—A 7 737
RTT /NA A320 FEFFERIINAT TS TWADHWERENT, A—A 7 777 L =7 /3% A380 1%
¥ Tod 5, SEPA (HFEREIRERIR) M OMZEEOHE & 2 Dftho & TORBEEOIEHE
AFTHRERD D, HAEN S FOERYIREZNZ 2 Z L0 b, REDO/ 7Y 1211 BRI
5 EMEE LTV D —FHREIIEZEIESN TS, 2oy IR Z 5 T DO N5
RN N 1211 OFFAERIRTI O FTREMEDS  MIZEREE R COR R BT 28 L 72D, 1~ e 2 1301
O EERGHIE IO TH D,

AVERYT. ZOED a7 ik, ZOMBTIIME—O L O T, FITHIZERE RO
AENTWS, BRELERKE LD, ZOMO2—F —DFEE, TG 2RO A 5
ZHRETHVLEND D,

<=7, RRZMHETLLEND D,

12, HIAR, kBXOCBET 7V A, REEICET L7 -2 +0 Ty, Yo7 787 041k

FERANRRKEEZFTHEL NS THAH, ZVT MNIHZRKOL—F—TH A9, KFHILOV A
TN H =TT, RRERDEZRBR L TWD, N—L— V7 bt ¥ —X#EIE ST
W, JETDRE LV Z—3BNTAZ— KL, IAF L OR X —LEIRATRERRETH D,
VP A7 NTH5Z IR0, AMHEFERB L OERBEEMRD 1 > 1301 OFEET-T DI
FTORBEEBENGFELTNDL LI THD, LoLaRns, VA7 rkrZ—~OftfiaiT
A —EEIRISE LA TH D,
N L= &3 FREBIIC N7 > 1211 2R LTV 5, BIED a1 > 1211 OfiFIEEARTIC
HEARTHEBIZEM 272D, HERARE LTV eI N TS — ZOHIKOZERIZY 1 71
Ehtonm v 1211 Ok IE, Mo EESHS £ 72 3B @ EEOMiE S FIER L~V Th b, e
V1211 O EE LB b, PTECTO ey 1211 OLEFIETHD, I TEXTWVWAD
CIEENMNR LD THD —EEETIET S Z Tl E ER S, RERHEARI~OE 0 B2 2 HE
T 5, T EMIGORHHEIL, ik D@D THIE§ 5~ & TIERV, AR OFERRITRE
R Th D,

13. ~my 2402

nYT, UIIGAF, RIN—Y AFTRE Y

ik OEBIZ LY, v 7 Tld ey 2402 [ I THEREFE U TEEH S, a o 7Iigidn
22 2402 O EITH 960MT & 5 — Z Itk B S v b, £- 52— —3, v v 7 %, Gazpom,
M ERB L OMEMERTH S, K INT IZHBICEAT A Z ENTE D, VA 7 VEELT
STNWDHRIT 4 td 25, 2010 4 F TITEFK 160MT VYA 7 VT HUERH DL, VYA 7LD
HRRAESITHI BOOMT TH VY, D2 —H—Ic k> THHEND THA S, 2015 FEE TS, PEHM
MBLOREERE LTCOERII®(RTTH2THA I, LavL, EFERHEOFTFEIIEMT 5 HIAHRT
b, TRITHMED L 259 FHWN ENTVDR, MmEEET 2 REIT 20,



T TIAF, RINL—BIORIF T A ATBIT S 1m v 2402 (12T D EEIEHRITE DR )

277,

R—F K
T2 —V—IFR—F RET, EEROFEHEIIVETH D, § 2.6MT NEER X OHEH
ELTHEET D, A= MIFRMEICR D ETFHISN D N1 2 2402 1 X5 ICRA LT\ 5,

AV F

NaY 2402 [TEFHETOAMEAINTND, MEREEIZOWTIBLR R TIIS 222 THRLY,
LA L, BRI b o S 4 15 4R THY9 SOMT, ¥ 5 13RI L2 4 # 15 42~20 4R THO 60MT
EMLELLTWAR, BEDLZAK M LIAFTETOARY, ~arZEATHICIETA &
YADPBBEIZN, TS OEEITL N, EiTM EEEOFEE/ 2 P ETONTE, N
1301 ~D#RHAZFRFT L T D, £, CO, TMESINT=m 1211 AR BRI LTV D, 2D
DRI A H (B Z1E FE36) 12OV THT A RENTWD, A v RTITMHR A 1 > 2402 offt
MARPRERBELELZ2->TEY, b L2 ORMBENMLEE SN2 WAITIR B 6] K & A
W A PE D FF R 3R 3 2 WTREMEA & 5

I—nu o NEE
2002 4EIZiE, A # VY 7T 100MT, 47 & T 1, 100MT D/ 1z 2 2402 N[N S 7z &tk ST
%, REEBIOEISNTZFHNE 2 72> E A TH S,

14. ExCom (BYTZEESR) uv=2 b. BRELEEICK T2 0o 0 7 2T 23 E OIS
DUNT, F. Bushehri I3 UNEP 238 X ZENR M L. AU OWTHEHEDIAE o7, T
ST OB Y

o FA—AFTVT RXAXZTBIRFT T EOFHE R 7 IRILTEBY, BEICRLHET
N — AT D, BT 7V DO a7 b EFRIL TS,

o HL ENVHBYNL, =—F—iF a7 BT 572010, BaeRMt L b,
ZAVUTHBRE D ER 2 A N2+ N—T 5 b O TRIFUT R 620N E NS 2 Th D,

o MYV, FOMEEM ETHOIITEETRS TH LW, FIIE, R ke A —
H—n, VA7 NEEB L O/ Eldinm o N7 2EE LTH KU,

o HL NN PREOHIRO TS OMAGZ T2 WIS, ZIUTEERBEFHTHY | i
SOHIER e BELHEN Y THH 0 L, b LZORIEOFEIZ AR, B Z—2
2+ &ED EATRKICKD D,

o PWEIFIVH AN F 71T, JRVEKRTO oo r ) iI2onTiTo,

o EMRMEEZRMT DL IIEETHD, BlxIE, VA 7oA ko RElL Bl
BEOREEFEDOREILZR L,

e HTOCODA Y N—[INEIZIH U TREICH /1T 5,



EN

(BRIN) B RHAS R ST

s CONSLEG =52

BRI SRR ARTFIATHTATR

CONSLEG:2000R2037 — 01/05/2004

BR— UM 34

BRM S REAXHATHHATR



2000R2037 — EN — 01.05.2004 — 004.001 — 1

ZOICETHMRERICB W T, BURIER OB, BRERHVD —2OBEFELZRIET IO THY | LA
B XC%@W@ IOWVWT DA R HIENRTELA D ZL3H D £ A,

»B ## (EC) No 2037/2000 BRM &= - W= 200046 H3 0H
VB E B\ >\ T
(OJ L 244, 29.9.2000, p. 1)

{EIEE:
ANAAEENE
No page date
»M1  BRMER#E (EC) No 2038/2000  PRIMNGEES -« Whaks20004°9H28H L 244 25 29.9.2000
»M2  BRMIFRFE(EC) No 2039/2000fk M GE S - ik~ 200049 H 28 H L 244 26 29.9.2000
»M3 FRESEI  2003/160/EC 200343 H 7H L 65 29 8.3.2003
»M4  BERMBIEL(EC) No 1804/2003Fk MiE = - ik 20034F9H22 H L 265 1 16.10.2003
»M5 FESFE 2004/232/EC 200443 A 3H L71 28 10.3.2004
{ETF R

yAL  FxadfE, =X =T HRIE, 70 2R HFE, T 7 HRE,
U N7 =7 IRmE, N A —FE, v v RE, -7 0 b,\
FE, 2a_x=7 HFE, 7\11/\#7 IFNEZ O KR R Z i
RIS DL DFEEIZ DN T D AT 5, L 236 33 23.9.2003



2000R2037 — EN — 01.05.2004 — 004.001 — 2

vB
PR M R ¥ (EC) No 2037/2000 ERM &BE S - ¥ & £ 20004 6 H 29H
AV v ERE B IZ O\ T
RO 38 2 - BN SRR o S . BN 3
RO LK. i 0 fKHEL17T5%2 B
L,
FEANLORERMEEL

ZHIDI25FRITHE SN TV D Tt 127 > T, 200045 H 5 H (27K
BEINT-RAEZESOERILEICES LEDLET

WOEBEIZELY:

Q1) AV URBEME ORI EBED LULT, 2O F ik
THE, AT DA ERERICRD &
D RIFEZHESL LTz, 19984 I 1T HER T, X To L~
Z BED A U IEOMEN B - -, ACRRE O . T4
BIOFEROFEHZ R TH, ZONIENIBWT, AV EOE
R, BETWb, 4V BEIEICERT 5 UV-BEHRO
HER IR & BRIBICIER B L - 53RN HDH L ZAET
KTWD, o T, ZDOX IR ORERN G 7= b HEp A
O NIHOMEEE L BB 25T A T2 0121E, B2 5 HR 7 FB,
WZEDHEEITV, WGEET DHERH D,

(2 REELERENSH D FLE S OB BN FERITER S
THBB/540/EEC ()ITHEML L T, v 1 — U S DA SRR L
A BEMETAMEICET TS N A LEEES
VESI+ A KO “mloa y RoEEEROENE O a2
IN=FUSETIEESINTRIC, &R LT 5 K
272577,

B AV UER#EEAZBME LI DEMTEL LT, #EEME
I, BROMSERA S R LT, RIFRA319954-12 A 12 BifE L
72ROy ¢ — 2L 1997FE H B S - EhEl o' b
UA—NVEZ#ET, AV VEhiEx B L LT BINFBEEA %
H U7,

(4)  Ta—rERETEY NI A IVEBEEDORHIEIE K OFRHERR
WZC, HERIZERE 5 N2 MBI L RR L ~L T o EATH
REKTHD, Bz, AFLT o~ RO RERED
o R K O v B R O SRR TR~ DG 5 1
DNTIE, AT TR 7 A B A5 2T A
DIEEIZONTEH, FITNHFETH S,

(G)  LUPIOFLEM LB TIZ AV EMEEYE ONEYE O
W TR R CERBAIEE TH A L E BN D,
HHRFEDIRNDO S & TlX, 4V VB AIET 2
DN TORIHZ LT D, ERINBIFE(EC) No 3093/94 19944F
12H15H

(1) OJ C 286, 15.9.1998, p. 6 and
0J C 83, 25.3.1999, p. 4.

(2) 0JC 40, 15.2.1999, p. 34.

(3) 1998412 H 17 H O EKJH 74 @ H.(0J C 98, 9.4.1999, p. 266), 19994
9A 16 H IZHEFR I A, 1999452 A 23 H D Whak & O iE £ 1), 4.5.1999, p.
28) % UM9994F12 A 15 H DFINGES DR (BHIC TOEXBERITE AT
DTV 2V, 20004E6 A 13 A ORRINEES O P & 2000476 H 16 H O
ErEsiN1

(4) 0J L 297,31.10.1988, p. 8.



2000R2037 — EN — 01.05.2004 — 004.001 — 3

vB
BOVE R UA—AEEELY bR LWRG 2589 2 &3 72
BrezEz b TWnD,

(6)  IEFERYZR RN O WRENE K ONBIAE OB S . FRMNHRES (EC) No
3093/94 I 0 RIEZRMEEEITH R E e e, 27 A
EHLNZEE LU,

(7)  BRINERASE (EC)N03093/94Tix, Zum 7t uh—Ry, ZOfMo
seeau oAb s aa 7 rtab—Ry, ~ay, B—Ry
ThIF7uI4 K, L11-hN) ot xr . RO, A FaTn
ETNA =R ER, BEMICAENRFIES D Z &I T
b BT, ZNEOHEIMEEZAET D EIIEIEIN TS,
ZOBEIGERTHZ L1, HELRHBTOMEHAELNE N 4 —
IVIBEER 5 R TED D AR RENEEREIC X, B HIR
BZITARREN L H D, ZNHEOWMER NI NS A2 ETe L &
DG~ FiEid M O 2 BRI EE 1R 32 WD ISk T B,

(8) HMIMENBREHNAENTIESN/ETH, ZERTH DL —ED
DL LT, HELHAB~OMEMITRY %2525 2 L3tk
Do

9) AFnrTua~vA FORBOMBEOHIMIL, BYROERE LT,
EYMNUA—ABERLOLEBIZBWTYH, LVEDOAT L
TuvA FOBEELOHEHEERDEWVWIE TN N
EThHD, AFNVTa~A ROAEEKROHEE X, £2EAAICH I
TRETHDH, MRS IE, EM) A —LEEEOLETET
i, FEEL VO EERHAR~OFHARICOE, B
HIREZZIT DA REMEN S D, WIS, B K OVE Y H 7 il o AL EE
LT, AF LT u~vA FOFERIZHHEENDERETH S,
OIS RGEOMERIL, BATOBEEEZEL X VICZIED T, £ K
UA— @B EEDS O FEINEHRICES LAEbE T, &&EHICIX
B9 5 Z ENIFETH D,

(10) ERINAEIFS (EC) No 3093/94(Z1%. =D ToA4y Vg E OB
FHZOWTOMEILH DB, A Reraoarrta—RHR Ao
WTOHBITHE SN TRV, YV BREDE ORI EET
LD THIUE, YW E & e n iR L nw e 59 BE s
WA 5 2 LI AT S S 2 D, MEWE OAREITAR D D L
I, 2 TOE N A= LEEEOHGEICEBWTEHINDIRET
HD, UHEWEOEFEREIL. T OGO LT L Z OFEIC
HRFREE O, e V=Y TR 5 2 L5, Y
DEFERIX, BEEDENRT 24D EMHE O OERFEHD
Lo b IRERE LT, MifEoENTS o & RN RE
DWWV E TN AT S DO TRITNIE R 50,

(11) E> b U A—BEELSFT)TIE, FiFEECS LT, N Fr
nuZFu—RrOHIE, LRt b o L REEICHETY)
TRV AT DN I WA OREM 2RI T 28 N+ L %
FORLTWD, BUEEMICAT LS REWE K OHIN S 2 8LA0r 0
FTiUE. " FeZoerrtal—Rr g Reren 704
0 A —iR v e L R O ER O F M Vi ~DfiiE %, o &
HIRHSE S O TIXARWDy, T MY A — /LB EICHT 5. FEO
EEEIE VI3 Tk, WA Fesoa 7t oh—RrOFE
MFEEHEL TS, fHMICE BT XS ERIT, i, Y
JEREEERE . = LX—2h=, RO ES VY, Bk, KON, HIERE
i, MO, Z7an 7 h—Ry kO oBERER) A4 pE
1B K OGhRE N 5 2 D IBTERN RSN T 5 Tnd, B B
VA= VEEETHREI SN TWD S Frszrr T rtad—R
NE AU BERRET DO, R ELLSEIRES D X
ThO, AFARERRBEAETREITHD,

(*) 03333, 22.12.1994, p. 1.



2000R2037 — EN — 01.05.2004 — 004.001 — 4

vB

(12) #RMEANTO, BBEEICESHEEIEOR D 4 TRIT, 4%

(13)

WENRESNTHBIIRD DL LTENT 2, £ A
—VIREFOHEREKIE S O, BEIE L O L E & G TR
ATEA L2 nb D L35,

B EOFRANL, Y VEHREMEORSG ZBEH L.
it ) [E [ 7] = o i A2 o B D 72012 I A&GE &2 b &
Db DT 5 L,

(14) TRRZ B <3 2 R HI W E ORISR 2 S UE 2 RE T~

ETHD,

(15) B> MU A—EEET, 4V BEDE DR G OWE %

BHEMNT TV D, 6o T, MHIWE O EERE KO A
EHEPDOFERBEZER LD,

(16) Z OB O ERIZME 2T, BEERICHFEIN TV DHHERD

17)

(18)

ITHEFIEZ R LTV D, EESREFTE1999/468/E C 19994F-6
H28A AT & TH D,

10T N U A — ViR EERGE S S TOWREEE X8 1%,
W) ST SE, LAY ERREDE . Rl ae s
2uAXROEFERDREEZ D S DM 7o fiE % 5
Mid b LB L TWS, ZOHBNEZERT AT, L
WVEINKHICIVIAEN D A T = XD E LT D LEN
HoH, Tuwrnu XX O, TG ~OFE, %S5
EINERETH D,

B ST AL ~DE) 0 B Z IS ERAIR TH D, (e
SIE, HHIE O K ORI E O T BRI BE IR Sh
HTETIo TS, R, AU, FRiCH/ho{EZE (SMES)
e TIRIER S D, HE-o T, FafsE A o X—1, 8Ficd/h
EENVERY) Y X & A[REICT D 72 DI Y R 0E & 5
2D EEEBEEFETRETHD,

PeoT, ZOHKERHTS .
F—E
FC4&E
#E — £
T i A

ZOHKIZ, rraTadah—Ry, FOMOFEEII TS
fbE&ni-rsuaarrtah—Rr ~ary h—Rrrho7a7
AR, LL1-N)rmapx=Zy A RaraE7)tali—Rr,
KON, 7a®ran A ZOERE @A, i, Tido~ojd, .
B, UHA 70, A CE KOYUEDEIZ OV TORE#R
W ROVYEWE & Rl L RERR oA, . TS0
i, A OVWTHEHAEND LD TH D,

ZOHKEIE, AEEFEINCEH SN T WEOERE, WA, tid
~OfE, KOERICHOWTEH SN D b D ET 5,

(*) 0J L 184, 17.7.1999, p. 23.



2000R2037 — EN — 01.05.2004 — 004.001 — 5

|UJ

FH2H
EE

ABUEDOFEIR O MM EZ B & LT

— FEEE LT B OB ER O 2 ST, A R DI
W CODIBTHEDE T4 ) )L— Vit E L BT 5,

— HEREENLIL R SR L TER ),

— EEEAME L COARVE ‘LR BEEOD DREORHIME DS
UK L THEE LW EXIRFE 20 D,

— KW &1, BMOURREMREE, A, B, VA 70, TR
ORREZ O, Zaa A ah—Ry, EOMOFERI o AbE
T=runntuai—Rr, ey, =7 h7r7uei4 K 11,1-8F
Ar7auxzXy, AFLTavA R, N Ra7eE7Ltal—
R, A Fasoazifalh—RrE7axwrson 2 ¥ %%
W, ZOEREIL, BEPERXIIIFEAORROTH H5E R
x| SRR CHEAEA M UM RRRIC KV IRA LT MEDOY
B, RAOBEOFERE, XITMET— = ORI LEE DO,
S, BOEEER A SOTE D DI & D AR I ITE S
FAWASAN

— Zuwn 7t h—R(CFCs) (#fHEE 1 DI/ N—TNIET 55
WIS 5, 8 T Z VS D BRI,

— ‘“FoMoERIIuTALsN T an Tt —Rr 13
BET DT N—AANET DHHIEZENRT 2,5 T Z 1V O FLPEE,

— a2 [ IMEE T O NNET AEWE A BT 5, 8Ty 2

S D BAER,

— =R T b T uTA R HEELOV—AVIIET D
HEENT D,

— ‘LLI-MNY 7 muxg 2 (3EELO7V—IVIDET ORWE L E
W35,

— AFnATavA R IIEEL OOV TIVIIET HHHWE 2 B
T5,

— NN Rardae7)toal—=R I EEIOZV—VINDETS
R 2 BT 5, 8 te Z VSR D BAMER,

— TaErunAX R HEET O —T7 1 XIJET A A S
61

— ‘NN Fozuon 7tk —K(HCECs) © 13fHEEIDs
N—VINET DR 2 BT 5,8 T Z NV O BIER,

— SR L. MEEZENCEE S NEHEE VD, ZOERIT, W
EHRGUITFEHORGO T & D56 2k E | R E CR/ES
HOUTB R RN LV IBA LTZMEOWE., E, KA ODJR
MENOWE T S e,

— R L X, BER A AFE L &I, FMEN D B D —E D ALEE
R TAL N R B b & 70 U CHSRTZ IR E 3 BmE 2\ o, &
W,

— WHr—Tx PO HEWE T, MREVISET 2T T =
g T, 1974F9H 1AM A THi SN TH Y ., HEHITEDLTH D L
IR L TR e —D 2 v b E LT SN AWE AW D, &

BAEF, CNEOREIZHS L, MED, 18QFICBHRINTND
FEIZH - T, FABEORKEPEH L~ VED T, SlllWE %L
Hr—Yo e L THHAT2HAREDY XA NEHELTHHD
L35,



2000R2037 — EN — 01.05.2004 — 004.001 — 6

ZhiE, 18R THAINTWAFIEIZH » T, fHEEVI ©
A2 5T FEHRE O RS LEbE T, LR TR
SNTEFEHAREDY X b, G1E N A —LEEEROESS
DOPBFEXN4H L RELEE, BIESNDAREIENRD D,
SEREFER LT REIEIN TR E A A RE T DR AU EEER VD,
SRR LT, RAPERD DRER CERR SN ETTRAC L > T3 s
=B L JFREE U el Sn- B o a2 A5
el e—Y = b LU SNBSS 27 LS W84\ ), [\Y,
VA 7, XTI K AEIIAPEL TR/ S0,

T UTEERE LI, HEE 1 O3 H OISR v Qo5 A
VWD, BRI A B2 DREBEDER\ Ve H B LTS,
BELVL LI, BEIEWEORICF DAY B E T U,
JBE 1 &7 N—T DL 2R A ST BT A IR LT bz
a9,

FEEGPYE LI, FRERDUIRRIENCO, BFEEEom) E XY
BASHIZAE 5 S R 2 TRIL C B8 L O—F00 XU IEORTHIE
DAFERFPEETI CRET D 2 2 20D,

TH~OFEE 13, AU TR DT L OS2 57 o
%, WHESOIAET, TG L2, Wk AFRRECTHZ 820
Do

R LU, APEUIRST. FRHOEL, BEER. AT FRAR S A —
TV bR MONEEE BT, HHWEOERE D,
P2 e — MR TR SV BRI DS ERE A ST,
— OOMFPHRI AR L TR . ZOREEHF T, M3l
HUIZVEERLIZV (DD, BAHL BE)T 5, ZO7 v A X0
T, 75 & MR XN Z ORSRBIIAT VR R D3R D L 9 ITERGTS
CWDRFD Z & &N D,

FH OB E & 1X, AROERIB 2 — FEHIE Lz, Whikaiikg
(EEC) No 2913/92 19924E10 H 12 H ™4 114(1) (a) Zicd S
TWHFRIEZ VD,

v id, FlAIE, B, RN, R OMSINARROIRST U IBEEERNC
AR OAE ST IR 20 D,

VATV LR, FEARRER, BIZE, 7 g ) 7 b
R (B SR OFER 2\ D, RO U YA 7 JVTiEE .
FEEHTFEEDME D 23, SR TEES AT CIT ),

FHE L3 [EHE SIS L FREOMREREE QRS Y 5%
2, TANEZ Y T Gt 7 KOMEFERE LT, PR T >
TL—RTDHZ L5, KEORRL, B350 BB U7 it T
WYR L7275,

i LIE FROENICRW T, B A TS el U 3RE TR
& LT L72Y . EPITEA ST e & e ClidAi L7210 |
HHWE 2 pa T2 BB CEND DI L2 0 3 A AT

(1) 0J L302, 302, 19.10.1992, p 1 BX/JH H1#%(EC) No. 955/1999(0)1, L19,7, 1999, p 1) k&
FERR



vM4

2000R2037 — EN — 01.05.2004 — 004.001 — 7

vB
w1 o=
BEEEREIER Y 22—

3£
MR 0D A BEH )

L5HENH10H E TOMMZ@EM LT, KIZHIT 25 dm B OEREITEE L
Shoabed5:

(@ 7ozt l—Ry,

() ZofhoERiz v ALEnizran7ta—Ry,
© e,

A H—FKrFrITruIA K,

e LL1-r)rmuxi,

H A Kedoxerital—R;

(@ 7mrEZROAZ,

FAE 2 2 DIREZICRS LEbE, ZESIT, £18Q)ICHE ST
HEMEICH - T, BERAROZOICHHOENCHT S5 DOEHME D
(—BODOFILEICBE SN T D HAKIWE) | BE., ORI
SNDAEEKOEAER NLYEMEOREE 2 AREIEHT 22—V —%
WET D720, FHEREORBEFHEIVIBIZED L TWAHBESNT
WAL EERTA b0 LT 5, 20Xk ) RAEEKTEAIL, —HID
DEISHEICRES SN TW A BHIWE O UTY 4 7 )V UIFAES I
Lo THHARENAFHERNGEIZRY . FHE A 2D Ol A2
AENH2b0ET 5,

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.

Avrticle 4
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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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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”
HBRER 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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! 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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IPCC Third Assessment Report: Climate Change 2001
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UNEP

UNEP
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JIS K 0098-88

HBr+Br:

CcO
JIS K 0107
HCI
JIS K 0105
HF
pH
JIS K 0085




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




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



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




200 500y |

2006
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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




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 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

15

0.6pg-TEQ/



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)

16




PCDD/PCDF
HCI

HF

HBr/Br2

610)

1.0ng-TEQ/Nm?
100mg/Nm?3
5mg/Nm3
5mg/Nm3
50mg/Nm?3
100mg/Nm3

17




c o

o

(610)

O,

JIS

OF}
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m?3 x 3600
Nm3/hr x 273.15

+ 273.15

K 3.2mmae

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




850

1.5%
CFC
3%

20

CFC

1.5

1.5%
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CFC



o o~ WN P

1MPa
1301 4.2MPa

1301 1211

1.5

40

- -

22




2402 2402

2402

100 200ppm
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1,000

350ppm JIS R5210 15 11 20

24



- N M < W

25



1,200

26



- N MM < 1O ©O© N~

27



1301
950 980 980

1211 2402 880 980
980

28



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

29




()

30



oNa O ER OO E{TENEE

FM3FET + v —7T v THIRES

SF3ELT 1 H

~E Y OEGREED R DO E ETEHETMEERS



(e OESRERODOEETEEFE] 74+ v—7 v /iliEE

1. ~NarOEgREO b o3 B TERE IOV T

—AEEEN B AR EE TS (UUF TT¥ES] 2vw)H, ) PRELE [he o
U2 E O o0 B EATEEE (LLT (fTEhEtE) Lvd, ) ) ik, BEFER A m xR
v MRS IZEESWTIES L LTOH EMRERLZ ED TV 5,

AR, e D7 — 2 _X— 2 FHREI - BRHOBHIC TS L LTIV EAT
BO., o, FEFREFNGENE NEDRE Ry T —2 (UUF Xy hU—27] Lo, )
& O G ATERBEAfEIZ /R > TV DL O T, BIAIIZHEZR DO TH D LT 5,

2. BIFATEFHEFGZ B SRRIE TR 2 SRICHES < FHlFHIZ OV T
AENESF 2 FEIHIS FH 1 6 RIOFMTHY . MRIERICEmSI N T\WD E LT3
EORETHER LD THDL ERDOOND, 6> T, FHEBEARORLE LEZZT 5 EIT
AiEl & [FEERIC 2 o & Rt S5, ITEhEHE O BRI 72 BELOR U O T, “BR
F7e B (B FEATENEHE) ~ OHEBICHE> TRO XL ) it li 217> 7=,

(1) N\ rTF—HX—ZAD(GHEMED LR

W63 AL BNLT —F_X—2ADEFH 1 DENYL - G OFREE IR 5 ¥R
ERMHLTEY, 72 _X—RFEEOREIE ST T A A ATEHFINLTD
Do FleRy bU—27 X0 PRk 2 8FEN SR - G K OERE O H i 2 A kT
SHRIEL TWD EDOWMEEZZIT TNDLZ e, T—X_X—ZAOEHREE LA L LT
WD EBLSND, RB—EOEEMER RIZE S L TW el E o,

(2) REZ 7Ol IE

AR AT 2R EFE Ve S imEE AL, BEAV—7Lvy b W
TR — 7 Uy b & BIfRIE R OSBRI Il 35 & & b, AMHHEROE M 21T
DL FHER  rOBMEIET D X OBEREMTbITND, BT, X
T =7 DHR—L_X=VI2t [REL 72572 T AZEKEIORINUZ ZH TS %8
ALTEY ., REER T ORHEBEIECERR L TV 5,

(3) /™ U YH KA OFTHL E

AERER, 27 U7 4 I — ZASOFBIREIZ DN T DB Z SRR — L_— V55 &l
UL IBBENTEY, 5l &HEE A~OLREMEDPMEN I D% ~D BB ML
IndEEZOLND, FAL2 641 1 AZIZZ VT 4 Ia— A0S & X 0 jEY)
AT T2 OSIE @ (ETHE4 6 6 5) BEHEIN-ZE0H0 ., EFIIMERELE
B EO XA EAL T E TV 5,

F7o. Xy NT—7 T, FER2 TENOHEMBITO S 25T, e kAL



TIATBUCRE T D HME S | Z/kecAIIcBfE L, SEEHOBERY VT 4 A2 —AD
EZFREEFEE L TWDEDZ LG, BICHHREORMNEE D LB SN,

(4) TG0 MERPE B & A 78 Ok e

PRk 2 143 AICHEBAIT X 0 B Sl S BRAL eIk > T %
{ELT=RBERIFND OB HMER SN D Z &1k 0, @l MR o m B3
s n5, To%, PRk 2 541 1 FIIZEMER ED 7= 0 SEEOSIEN TH
N2 & T, ELITHIZ L DB THE S LT D LR S S,

BHFESORF 2 B E LT, TR AAE SRS E ] (2B W TR ORI 4
L7z BT, YR ~ORMENMTON TN D, IS KD FRK 3 04N B IX, JRIK
DIERIZHAST X OHARMIZR > TETWD, SR OBEHRONEIZE L TWEET
VY,

(5) BEZERiEn> b OMeFE72 Bl
THAKRIEFEE ., BAREEFIAHERK Y —7 Ly MEPE S, £, A—A
N=UxBE LA REZHM>TEY | FHMPHEICELFALTETND LT 2,
FETo, WESNTH KB DB EERFEW L EE FIRE SN TV D &0 ) il
HINTELT, FFHRICEIN S A TNDL DI L THY, MBELRVWEEZLBND,

(6) fitfh oo 0B L IR

P OWETBIZ OV TIE, * v hU—7 WHAFEEEIC SEIC 1 B LA I L
BRI N TS0, i a s OMEIL, BHICHERF SN TS & EE 2,

B ANT ORI ONTIE, FEETLICERRB LAY T, ZIUSHIS LI RE
BOPEE L REGITOBRBK OGN TS SO & EET 5,

FAEROBR ZZOWTIHE, k2 4FEICRy N — 7 BREAFER @M L, [
- FETT U MIBITOHERZ 9 9% L (FBEROT X 1 %K) &7 25 MEE
ENRTED LTz, ZIUCES FRE L ERPIEMNICER SN TWD Z & T, BARH
AREPHERF SN TS, SFI2EEO T ORNIEE (REBFARICE ) FAREZ S
Te) 1386 53. 5 hTEDORITHARIZ99. 33%FHAERR0. 6 7%) L#HE
SNTEHEY, WEREBIL - FAENMTOILTND,

(7) &FlE72oT- "1 > O IE 72 LB

FiROR Y FU— 7 BNES LTEHESFEDIFEOERLH Y, 7 VT 4 INVT—AD
ERAFVRELTELZET, TEZ VT 4 INa2—AOFEPHEML TEB Y . FFIH
D=—XFTH L T\D, HERE v 03T D Rl LIT72RWT2 D, HKH OMEET
Eh LW BURIT#EY ChDH EEZHND,



(8) /o AR K~ D UL

BERAICOVTL, RNICETETERSATVS, ZOZLaREL. ¥R,
TB GO Toe AR BT OFRA~O—BORY A - HEN L EN
o 7B, VK2 248 1 2 6 AT THPREMATRAIO —MUENAH v | BREEICHLE
L7z lena R ABIDE D IAENTWD, £, LESTIE 7 AR AA
~DEIY B2 AR STV D &R S,

(9) nua ool FHA%OBRLIZEET 5 Fm it
R—b_X—=T V=T Ly b, N7y MERRMEL, TESLEFRy T —7 (3
L CREBEIEENCE DTV D

3. &

AN OEY)RE O -0 0 B EATEEHE I, I%AEVVXV%Vh%%Amﬁwm
REGLE LTRESINTEY,, FERIFHMR IR 72 DIZ > THnHH 0 LR
bbb,

SEIOFMZIT 2 FEFHIT, KOXIICELEDHLND,

(1) 7 —F_X—2DfFHE M

Fe B _R—= 2%, ENEOREICESNWTY TAZ A LATEHFEN TS, KT
%#@ﬁéﬁﬁ@@%m%%%%& WD L OBEET — Z O+ RIE L& L

\Eﬁﬁﬁimﬂﬁbfwéoit\$W28$E#%EW'ﬁ$&0Eﬁ®ﬁ@

%H&fﬁ%éﬁ@ﬁbfmé:&m%\?—&&—X@%ﬁﬁﬁﬁmibfwéo

SRR, BEINENEGEEY 2 b kRSN, EEEITREE LY 4 2 b
D Utz, ZHuE, BECHREELOEERICGESTZMENH V. AEFEITEENMTDAE
LOTHD, EHEZHELLEERTHY, 7—F_X—2DEFEMEN LV M EL7 &
Wrd 25, 5% 5857 —F_N— ZOEFEMEN FIZ8D ST,

(2) HEITENGHE O BARK 22 BGH ORI
%Eﬁ%\%@Hmowfimm%%’iﬁéMTwé FRZR Yy hT—27 DiF— A
=N R IR O FITIHFHRIRUE TE | HPERHHES . MIEEFLIMNZB N T

Amymﬁﬁ\ﬁﬂﬁmﬁﬁéaﬁﬁbwﬁ%ﬁ%ﬁénéo

(3) WY fERE L

FBFEEDOBOEIZ LY, ~a 2 OWTERER 3 0 FLUNIC AR LM R a2 1T
9_&#%%Hi%m %@E%@%#@%k’%5%&%¢ﬁ%#ﬂ%hfwé 7=
720 3 OFELL il L, %%#ﬂéﬁﬁ@@ﬁbnfw@#ot%#ﬂEwﬁzw@A
T2EELRE L, 5% bARBALENEBICOWVWTORERDEREBNSLEL EX

5 d,

\



T2 AEREIT, ST & R L TR i & b LT D, 7272 L
BIERER T D 205, Bff AR P OBBEFEDO NBRERICL D b DOREZ AN T
l/\%)o

TEXTEBHEHERO S SR 5P AR E LT, REXEORA T 2 HF6
URIE) OEFE - G EIT-oTWVHEDZ L ThD, mEs (RKA) %R < AR
THZ LT, ThaeiEM LR b, Bk oBERE. TERTRRICES T 5H
FRHNIHK LT, HAREKBEMO BB N R FINEF ISR T D EEFEEEL LY — &)
Mo ENFEND,

(4) n"rrOFEKREBEL

Wk 2 2D 2 BAEEE T 4F M, G ENEA U, EEESEINT 5 R
FEWNTZ2S, ITHIE, VG EICEEEM A A S NEIE E OWHEN N TETEY, Z0
BIAELIES < bt Bbhnd, SM2EEDRINEITNL 8 7 b T, HftHE
XY 27 hoinUz, B (FRIR, 8 BimITRET 228, 451% bidE
1200 ity RNEIREND & THRINTND, TESTIE, ZHUCRED
AR ATV, Wil E KD X 2B HhEhTnd,

£7-. FIY - HAOBOBEARIIN ELTERY ., HAETERDN DA ORE KIFIC
HICE 722 LlX, VA 7 uoe o ORI EH & HIERERBE R EIZ DR - TV 5,

SHEDTFBRELMBONT AICHEE L, MOIRENERE, 7V T4 Va2 —AD
WO TN L —BEETH D,

1D/



& $4No. 4-1
T — XN — IR

1. FHRINOVREE

FH DIER| 2021 (%7#13) F3A31H 2020 (4f12) F£3A31H
/AnA 1301 16,546,769 kg 16,500,618 kg
/NA 2402 146,300 kg 148,057 kg
/A 1211 31,810 kg 34,542 kg
a &t 16,724,879 kg 16,683,217 kg

fB5% @ S 2EERIT. BMITEERICE~R/NAOV13010HEA46,151kgEM L TW
5, INIFL1I94FICRESINKRTHARNTH 7DD, BHEFRR
DEMBTHREINT —X—ICMR oM Z EHRRTT,

2. HeplN\AVEREE

SlEDTESE 2021 (4#13) £3431H 2020 (4#12) %£3431H
L 15,935,801 kg 15,889,546 kg
HAEE 650,029 kg 651,090 kg
kg8 139,049 kg 142,581 kg
& &t 16,724,879 kg 16,683,217 kg

3. EHIR - FiER A REWRR (2021 ($M13) £3A31H)

LEIDTER| B DIELE T— X REFH (K) HAEIE (ke)
HANER B 29,834 288,536 15,791,942
/~A 1301 HANEE 8,227 20,725 641,658
HANEE 6,527 47,162 113,169
HANER B 261 528 135,783
/NA 2402 HANEE 58 202 8,011
HANEE 99 1,207 2,506
HANER B 25 258 8,076
nA1211 HANEE 6 12 360
HANEE 480 5,240 23,374
a &t 45,517 363,870 16,724,879




NOBHEH AR - [ IR A EE

2020(5#02)5FE4 8 ~2021(FF13)E3 B

& #$4No. 4-2

4R 5H 6H 78 8H 9H 108
g -mEU | B kg % kg % kg i3 kg i3 kg HE kg 5 ke
HEARX 22 19924 | 16 20886 | 18 15861 | 30| 21244| 10 4,767 | 35 16,569 | 24 15,947
HRAR 4 136 0 0 3 1,455 3 831 2 1,400 5 448 1 60
1211 1 23 0 0 0 0 0 0 0
2402 0 0 0 0 0 0 0 0 0
1301 43 22,680 | 36 11,413 | 33 10,016 | 34| 20259 | 23 7,368 | 59 21,810 | 115 12,161

B R & &

44

59

21,810

11H 12H 1H 2R 3A & Bt Al FBE & &t

Btia-EUR | 8| ke |HE| ke [HE| kg |#HE| ke [#H¥| Kg [[#HEH| ke [ #E kg
REHA 17| 13484 14 11,131 18| 12820 21| 13763 | 16| 11,828 241 | 178224 251 | 169,939
HIRAR 0 0| 2 415| 3 229 | 3 977| 5 647 31 6598 41| 11765

272 | 184,822

1211 0 0| o0 0| o0 0| o0 0| o0 off 1 23 2 18
2402 0 0 780 0 off 2 780 1 423
1301 41| 13191 | 28| 22580| 22| 10074| 43| 14080| 76| 20,935 553 | 186,567 | 423 | 159,793

556

EYRH R & &

41

187,370

160,234




[ B EREE | EHER 20204 E (SH24EE) & $iNo. 4-3

WEEAFE, /~A 1301,

[RHEROXS]  ( ) 13 DHEXE06-145 Crauis9A26d) | ISk Y@ML, 2006 (FA18) F10B1HIRHALUEBL TS H D,
BREEZER DX B E (kg) S IR

Ko K| AKDBENDBHTHRET 5 879 [T RTEY (THEARE. TIEH. BE7—X BERE £2ERE - 814)
HRIE, XELIZDTL o

TZXEr 2 105 |#e& = - 1, SUEIEH - 1

=X 3 FUER s O ER Y

AR ERNARRE —
i 10 788 |L0fF N TARBRI0EL LA B L B,

(BRF%)
S, %% | 1A 300 kd ABAKCHAEE AR, EHELLC N GD 7o
TAREROEREAE (EDRSHEE) HElrE LK. - 1F
s THEEBOEEANLEOBRRE LS & AREEABE LR, K LT
s 34| 1395 kguro & aRER, (REERE) - 14
AR, B, EASED L?&iZTﬁA%KW&O(7U7F%W(ﬂﬁ%)®KEAﬁEHt%bﬂ
cose |o o 2) 1
Es I PR I s ) I I EREr S (EEORER P EERE B BHEELLESCL
2 FREISEBASG > TREEL L EET, - 1
FENKBFD 6| 1330 @EﬁgﬁmaﬁAﬁh%L;o¢Ltm S 2T LOBRIEI R CEEIBE L
iRk Feteth, BEELRT AOEFAELL LS & LR TRBAL S AT, - 1

NIRRT DRRIRIE, - 31

B S it it B HHER | :;gq%yg 1

EURIEEF | 14 7 ke|frE AR ORUFED IS BRARBEEICOD D -7,

00

SIMMEES | 14| 155 kg|EHEA5IBLIFED. RBEBICHEML .

oa

Aen By, TERORK

. Wedn 24| 2,166 kg iItABEES --- 1, HHABTES - 14
ERORE T, BRAREE BECE 1| 1,620 kgl FTARREHKE LIRSS L 7=,
2 o DEFRWI R WE 16 5 397 Rk 14 8 kgl /NOVIHAEMORBEEANICAY, 7V MERA s — LT,

5. WIS & B I - B F ' Rk 1| 780 kg[iBAED S DORADEIEEBRICAY ., TU ¥ FERA 3 — kLT

HWHLa—F. EE. % EE 2 % 22 kg BEICL 2EAMFEIE BN D,

o iR E R 14 50 kg|/N A > OHAKERE TIE A WEAR OFBBFIRPURIE IS, RARSE) LIRS L 7,
BRE 2% 254 kgl BRBRICBEBELH YV LREEEZFRL TR LIz, - 1 BE-HBFICL2FE - 14
~BR 4 14 265 kg|MEEUN L -2 ICEHEBRBOREZTo7-& A, BABREHLNTREL TUL,

& i 43 10,124 —

(&) 2019FE (SFIcEE)

B R P8 | R (ke M &
1 K5 6 2,438 3 XCHED
2 L 3 595 %Ir % L L, e Tt
3 SR 10 279 | REE&304ELL I 57E(105ke). 294 ~254EF0E 4f(159%kg). 244ELIN 11F(15ke)
4 Al 15 4,644 Eifﬁt 7{(3,519kg), RAFEH) 41F(230kg), FE K KIFDRAVERNA{F(895kg)
s oM 15 4189 | CKEEAERET 1£E(350ke), W= 95 1#£(900ke), /R 3(1,560ke). il 11:(560ke), FiZK 1{H:(19kg), UK 1#H210kg),
’ 7K 11(135kg), FE £ 11(420kg), B 1{4(35kg)
il 45 12,145 —
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N A = = -
NA>1301 #HiE=E - MINE - EES (EERgEs
B #HeE=-REBEE+HKE (ZEBE] IHHARINIEZETH- T, NEVIOLHARFEL LTRBINEZEL—BT2H0TIEHY £HA. ) (B t)
FERRO6ERE | PRTERE | FRSER | FRIERE | PRIOFE | FRIIEE |FRI12EE | FRI3EE | PRIAFEE |FRISEE | FR16EE | FRITEE | PRISEE |FR19EE | FR20EE | PR2LFE |FR22FE | FR2IEE | PR24FE | PR25FEE |TR26EE | FR2TEE | PR28FE |FM29FE | FRIVEE |SMTEE |SH2ERE
19944 {19954 [ 1996 4 2| 199742 5| 199848 | 19994 | 20004 2| 2001 48 | 200248 5| 20034 | 2004 48 2| 200548 2 2006 48 | 200742 5| 20084 | 200948 2| 201048 2 2011 48 5| 201 248 5| 201348 | 201448 2| 201548 2| 201 6 48 | 201748 | 201848 | 20198 2| 2020 48 5]
REE 76 88 103 93 56 26 43 48 50 38 78 110 159 193 145 79 47 33 36 91 173 192 187 164 173 170 178
HWrEE 25 33 24 20 17 31 21 18 13 14 22 13 14 15 11 10 11 14 5 11 7 10 6 10 19 12 7
HisE 101 121 127 113 73 57 64 66 63 52 100 123 173 208 156 89 58 47 41 102 180 202 193 174 192 182 185
[EUNE 27 60 60 51 94 78 97 104 80 112 118 133 110 145 146 99 161 159 197 217 179 166 172 236 191 160 187
EES 474 444 364 296 306 315 322 351 376 415 428 458 376 338 305 314 387 436 586 700 779 748 720 779 791 765 723
) LREBEF MRUTZEEEALIZHEZ T,
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