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JHRNINVKGWRNPQ!GJIJQGDD!KPTNLITNMNDHWRNPQ$!!;HY NMIQUR (SGB EBIEWOENPONGRIEQ Q!
FKLLNPQ!EJINJIRNPQ!HSINSSNFQJ$



(UNN&+UEJIPHQ!NMEDKEQNT!QUN!SKDD!EFHKJQGF!WLHSGDN!HS!IQUN!MELGHKJ!IJHKLFNJ!HS!RE
TKLGPI!IQUN!&(84!FERWEGIP$!'HIRHTNDDGPI'UEJ! NNP!KPTNLQEbNP$!!(NEQREHBLIXQUNEQENIIR
QUUQMHT&JU&SOINGERGRTGPI EPTILNREGPJIENEW!GPIQUGJIIEJINIJIRNPQS

(UN!INPNLED!DHFEQGHPJ!SHL!QNLLNJQLGED!JKLSEFN!INHDHIGFED!JERWDGPI'OERSIEQNEFDCELNI
EPT!IQUNLN!ELN!E!SNY!_GHDHIGREU BENERUTISOHNIG&IGE&HQIIQTHINOX& NIHEPENIEMEP & TWOIT
EPTISEKPE!EQ!QUN!JWNFGSGFIIGOQNJIQH!_N!IMGJGQNT!REO!YNDD! N!ITGSSNLNPQI!SLHR!QUHJNL

[
+LSSOIP&OGK&MIGMELTNIGT

(UGNPMGLHPRNPQEDESRWHRAPEI! NNPTNLQEbNP!HP!E]JFHINQ@FNPELGH!NMEDKEQGHPS$!
4HPINVKNPQDOMYGQU!PH!IQLNEQRNPQJ!GP!'WDEFNME!IPKR_NLIHSIEFQGMGQGNJ!'YNLN!EJINJIN
UGIUfILGIb!QH!QUNINPMGLHPRNPQ!YGQU!GRWEFQJIWHQNPQGEDDO! _NGPRI'RHLN!QUEP!E!IRGPHI

:HYNMNLAIGP!EDRHJQ!EDD!FEINJ!WLEFQGFE_ DN!QNN KRNI FQEESBREBHUIEINEL FU!
WLHILERREGRJIIQHWLNMNPQ!HLILNTKFNIWHQNPQGED!NPMGLHPRNPQED!GRWEFQJ!QULHKIU!FE
NdNFKQERP!IQUN!EMEGDE_GDGQO!HS!UGIUDEHMNE BN RRFUPGINEPHSFEQGHPED!+PQELFQGF
WLHILERRNJIQUEQ!YGDD! N!KPTNLQEbGPI'HLIJKWWHLQGPI'QUN!REaHLGQO!HS!QUNIEFQGMGQC
NdWNLGNPFN!HS!HWNLEQGP!! GRIQUGTINT GHREQ GSGOG!I EQGHP!RNEJKLNJ ELN!ETMNLNT!IQHAQU
NPMGLHPRNPQED!GRWEFQJ!HS!QUN!dWNTGQG WP ELNERPIETEN INTHHEEP! N!RGRAGERGINT
EFFNWQE_DN!DNMND$

,MNLEDDQUGJIETRBP EQ!QUN!WHQNPQGED!NPMGLHPRNPQED!G RI(EAERTEGHRDBL HRIQUN!
UEMED&SJIQ&HV BBERIB&HIOG TNHIIP&NSWIMMHNPMGLHPRNPQS

&Q!GJIFHPFDKTNT!QUEQ!QUGJ!'DNMND!HS!WIMDE FRNTERRVPEFQNEIEFES GFEPQIJFGNPQGSGF!b
QUEQ!YGDD!_N!IEGPNT!EJIE!ILNJKDQ!HS!KPTNLQEDBGPI'QUN)JWNTGQGHP$



>A"$*+9. 25H#+"

" #SBRO*S(+ ,$(H. -(/ WIS2HB(HHI *-) , %' (R(-H(3F* -, Y6 ) Yol%5 . -8, B-# *(
4 ()- HST*L( .- HEHS(VTSH-(FL( TR +7(H%.- 02((34.¥T+7(36 .- $&

B1$%-(.%.<(=>.5 .6(? @AB .-$(A#.*T$[B5 5 +GEBC-$5>$SPEFG

+IFHDDEWJN!HS!QUN!CNJQ!+PQEL FRGERAKIITNKRIK!QUN! DH_ED!JNE!DNMND! $1EPHKQ!9IRNQN
QUNI!%AA2JMIEQNDDGQNJIUEMN!IJUHYP!EFFNDNLEQGPI!GFN!DHJIJITLGMNP!_OMBFEEBPNWEPIN!GF
FEQFURNBERIQUN!LNIGRPDKTGPEGQNJ!ISDEFGNLANQUEQ!TLEGP!RHLN!QUEP!HP NUDUGEQNASIQUN!
HS!GFN!DHJJIQEINCINK_DNT!GP!JGd!ONELJIEPT!PHY!EFFH¥RQVIEHINE Q4KE! D HD EDNINEG INS

(UNIGRWHLQEPRNKISEP|!KPFNLHEGREDISKQKLN!'WLNTGFQGHP BERLIMBIDNNEME&1!UEJ!_NNP!
KPTNLJFHLNT! O!QUN!1FGNPQGSGF!4HRRGQQNN!HP!+PQELFQGF!*NINELANPERIBGIQ;HLGgHP!1F
"20F[$1>KLQUNUN®GLS'EQGHPED!+FETNRO!HS!1FGNPFNJA)PIGPNREBRIMNERHDYTG 1 1QLEQNIGF!
:GJGHP!SHL!'1>1&PMNJGRMPQELFQGRIEQTNLP!, FNEP*NINELFUN"2%9['WDEFNJIWLNTGFQGHP!HS
DHJJ'SLHRIQUNICNJQ!+PQELFQGF!&FN!1UNNQ!ZC+& I ESRQUEN KGHELBHECBDISI HKQ!
(UYEGQNJ!8DEFGNL!EJIEWLNIGHP!HS!WELQSHKDERSHPFNLPwW

500 km |

(N[UQ&,&/]ONHQT&/XOMNQI&XIMOHNJIGENG&"GHOIMHNMO,&#OTR&SOW _&]]],OKK, TMOI,

! "X



(HIETTLNJJ'QUGJIGRWNLEQGMN!QUN!/$1$'"EQGHPED!1FGNPFN!>HKPTEQGHP!Z'1>['EPT!QUN!/fJI'E
*NIJNELFU!4HKPFGD!ZEMNU'NMNDHYWANIFR HILERRN!HS!ILNINEGUIQUN!H_aNFQGMN!QH!IIK_JQEPQ
GRWLHMN!_HQU!TNFETED'ENLBHANPQHRBD{PEPQKLO['WLHaNFQGHPJ!HIIS HDINDAHNDIEBTN!
HLGIGPEQGPI'SLHR!(UYEGQNJ!S8DEFGNL$

(UN&PQNLPEQGHPED!(UYEGQNJ!8DEFGNL!4HDGEDHIEQSHPIZA (8D EPT!IIGIPGSGFEPQIGRWEFQ
KPTNLJQEPTGPI!QUNIJQE_GDGQO!HS!RELGPN!GFN!JUNNQHERELWNG SREREDNMNQIGWCNIQMGF
HS!(UYEGQNJ!SDEFGNLAEPT!YGDD!FHPRLBINRBN \DUSBR RHPEQPEWE_GDGQO!QH!IJGRKDEQN!GI
JUNNQJ!EPT!QH!LNTKFN!QUN!KPFNL(IEGMIEWL B ENEERERPGE) GHPAN QUNRNYBIDEEEHPQLG _ KQN!
QH!GRWLHMGPI!LGJIb!EJINIERNMEIQED!FHRRKPGQGNJ!PNNT!SHLITNFGJGHPJ!E_ HBIQURTEWQEQ
WDEPPGPI$

(UN)*4IEPT!'1>IWELQPNIGWS BEFG DTEQNINELAULHaNEQUHIRIUKYEGQNJ!SDEFGNBILNIGHP
-HIGJQGFED!JKY@NBEEAGPQDO!WLHMGTNT!_O!QUN!/PGQNT!1QEQNJIfl+PQELFQREBGAIGHER!Z/1+3[IE
+PQELFQGF!1KLMNQIZEBHN!DELINIQ ¥HGWQHaNFQ!KPTNLQEDNP!HP!QUN!JHKQUNLP!FHPQGPNF
ONELLJ$

(UN!&Z4!WLHILERRN!HS!IDEFGHDHIGFEDMINHDHIGFED!EPT!RELGPN!LNINELFU!SHFKJINT!HP!QUN!
3GPN!&JDEPT!ISEO!ELNE!HS!+PQELFQGFE!Y GEMKYEHNPUB ERR!VANLIBAI QUL HKIU 1M1 "2"

(UGJI THFKRERBQNJINJI!QUNINPMGLHPRNPQED!FHPINVKNPFNJIQUEQ!FHKDT!HL!YGDD!ELGJIN!SLHF
_NNP!'WLNWELNT!GP!EFFHLTEPFN!YGQU!QUN!&PGQGED!)PMGLHPRNPQEDDHQ REQGHFHILHMG
HP!)PMGLHPRNPQED!3LHQNFQGHP'E HIREQGHQEGEDE MND!HS SEHDNIRARQG RGPELO!

) PMGLHPRNEDKEQE®HBRU!SHKRIEQ!QUNN)IWNTGQGHP{IIWDEPPNT!EFQGMGRIGSIIBIEN! DGhND
HVOG&O&SNGJI&JI&HIOGTMRIPERYBQEIFQGF!NPMGLHPRNPQAIWLHMG TN TRNEIWIHNINT!RGQGIE
ELN!GRWDNRISPQNT



@2%%%.$+*8'A-B.#*-,-"$%"9'C.#9%"2-'D%S$-*#% &

+DD!EFQGMGQGNJ!GP!+PQELFQGFE!ELN!JK)! i EHRN QEINTRPWLFEGEGHRLNNRNPQJIQUEQ!
FHPJQG@XKON+PQELFQGF!(LNEQQUNIMERGNLPEQGHPED!EILNNRNPQJELN!NPSHLFNT!QULHKIU!"
DNIGJDEQGHPINPEFQNT!_O!QUHJIN!FHKPQLGNJ!YGQU! BFEEBUWEFY BOENTGBLGRMHISHNRNIERWD
QUN!RHKPQGPI!HS!LNIKDEL!LNINELFU!NdWNICE) G BRTVBNPFN!GP!+PQEL AREFGLN!
HWNLEQE@S$IPPQELFQGF!IJQEQGHPJIIHL! EJINJS$

(UGAUEWQME!QUNDE.+

¥ TNJFLG_NJ'QUN!LNDNMEPQ!GPQNLPEQERMPEDRNIRNBRNPOGIDEQGHP!QUEQ!YGDD!EWWDO!Q!
&PQNLPEQGHPED!(UYEGQNJ!SDEFGNLI4HTERT HLEQGHP!Z&(84]
¥ JKRRELGIJNYDNMEPQ!RNEJKLNJIEILNNT!KPTNLIGENEKIRIEERDGF! (LNEQO!10JQNRS

8GMNP!QUN!FHDDE_HLEQGMN!PEQKLN!HS!QUN!&(84! INERNERFYFGQNTGDHQSP I QUNIEWWDGFE,
THRNJQGF!DNIGJDEQGHP!SHL! HQU!FHKPQLGNJ!GJILNSNLNPFNT!GP!QUENFQBNODOSERIFHRW
INFQGHPJ!"$"$% ! EP THSYNNLNGQ!GIIGPQNPTNT!QUEQIQUGI) &+ Y QG NVBIERRNTREBD! 2SG P Q!
DHIGJQGFJIEPTILNINELFUIEFQGMGQGNJINYGDD!_NJK_REQENQQHLEBNO ZDENRMNRGIPIEPT!
4HRRHPYNEDQU!,SSGFN['EMEBESMWKLQUNL! TNQEGDJ!HP!QUN! FRHNNGISRICEYSONL#S$

|

|
2.1 International Requirements

@=2?'/ EC FAG/IGHG4G: '(:I! AG:D (:/ 74FAGI(H/'G:'IG'IE(" T:/ TAH/IHT A(7/3"

(UN!3LHQHFHD!HP!)PMGLHPRNPQED!3LHQNFQGHP!QH!QUAHOBEHEQBGEXEVEQ@EPUIQUN
+PQELFQGF!(UNPQKDQEQGMNBEARERINGAA%S!&QINPQNLNT!GPQH!SHLFN!IGP!@EPKELO!%AAXS!
+LQGFDN!#HS!QUN!3LHQHFHD!IINQJ!HKQ!NPMGEHPRNRIFEHR KGR ASWBREMGQGNJI!GP!+PQELFC
#HWLHMGTNIIUDEGL HONFQGHP!HS!QUN!+PQELFQGFINPMGLHPRNPQ!EPT!IQUN!GPQLGPJGF!MED!
GQJIYGDTNLPNJJIEPTIENJQUNQGF!MEDKNJ!EPT!GQJ!MEDKREHERIEGNPSEEGRINVINELFUNGP!

WELQGFKDEL!LNJIJNELFU!NJINPQGED!QH!KPTNLIQEPTGPI!QUN!IDH_ED!NPMGLHPRNPQ/MJUEDD! |
GP!QUN!WDEPPGPIEPT!IFHPTKFQ!HS!EDD!IEFQGMGQGNJE3P!QUN!+PQELFQGF!(LNEQO!ELN

+LQGFDN# EDJH!LNVKGLNJ!QUEQ!EFQGMGNEQIGE. Y ENEHRQEERRNTIEPTIFHPTKFQNTIJHIEJIQF
ETMNLJIN!GRWEFQUHRIGUFQGF!NPMGLHPRNPQ!EPT!IQUEQ!QUHJIN EFe)GNERJGINPRK FQN KIMAD
QUN!_EJGJ'HS!GPSHLREQGHP!JKSSGFGNPQ!QH!EDDHY!WLGHL!EJINJJIRNPQJHSAMEPT!GPSHLRNT
WHJJG_DN!GRWEFQJ!HP!QUN!+PQELFQGF!NPMGLHPRNPQEHNEBRHRINENSQJIRKIQ!Q
3% QUNIJFHWNIHSIQUNIEFQGMGQONGPFDKTGPIIGQJIELNENTKLEQGHP!EPT!GPQNPJIGQO!!
GG$ QUN!FKRKDEQGMN!GRWEFQJ!HS!QUN!IEFQGMGQOA_HQU!_O!GQJINDS!EPT!GP!FHR_GPEQC
+PQELFQGF!(LNEQO!ELNE]
GGGHUNQUNLIQUN!EFQGMGQO!YGDBNRQUBRNAQENDEREIGMGQO!GP!QUN!+PQELFQGF!(LNEC
GM$ YUNQUNL!QNFUPHDHIOIEPT!'WLHFNTKLNJ!'ELNMGEEBHELINRBMWPRNPQEDDOWESN!HWNL

M$ YUNQUNL!QUNLN!NdGJIQJ!QUN!FEWEFGQO!QHPRNPQEBIYEIFRRISLIEPTINFHIOJQNR!
FHRWHPNPQJIJHIETRPQGSO!EPTIWLHMGTNINELDO!YELPGPI!HS!EPO!ETMNLININSSNFQJ!H

! #2



WLHMGTN!SHLIJKFUIRHTGSGFEQGHP!HSIHWNLEQGPI'WLHFNTKLNJIEJ!IREO!_N!PNFNJJELO
LNJKDQJIHS!'RHPGQHLGPI'HL!IGPFLNEJNT!bPHYDNTIN!HS!QUN!+PQR\RNPGNRRMBTHPRNPQ
EJIHFGEQNT!NFHIJOJQNRJIEPT

MG$ YUNQUNLIQUNLNINdGJIQJ!QUN!FEWEFGQO!QERNNSESIRFQEMNFYCIDI EFFG TNPQJINWELQGH
QUHJIN!YGQU!WHQNPQGED!NPMGLHPRNPQEDINSSNFQJS$!

+LQGFDN!X!HS!QUN!3LHQHFHD!SHLREDGJINJ!QUN KGO PHGENGNFERNBDENNGRWEFQ!EJINJIRNP
QH!_NI'WLNWELNT!GP!'ETMEPFN!HS!EPO!EFQGMGQO!QEbGPI'WDEFN!GMEMNBPQE!FQGF!(LNEQC
NPMGLHPRNPQED!GRWEFQ!EJINJIRNPQ!GJI TNQNLRGPIGN GIOUBIIVKINIQBHPFG JIGTNPQGSGNT
DNJJIQUEP!EIRBEBLEPJGQHLO!GRWEFQIE!RGPHL!HLIQLEPJGQHLO!GRWEFQI'HL!RHLN!QUEP!E!R
GRWEFQ!HP!QUNINPMGLHPRNPQ$

(UNITNQEGDNT!WLHFNTKLNJ!'SHLIWLNWELGPIEPT!WLHFNJJGPI!INPMGLHPRNPQED!GRWEFQ!EJJIN
+PPNd!& QH!QUNISLHQHFHD$! ' EFEIBNMBYEIBII TNQNLRGPNTA_OIRNEPJ!HS!E!WLNDGRGPELO!EJ]
UEMN!DNJJ!QUEP!E!RGPHL!HL!QLEPJGQHLO!GRWEFQNQUNPIGQ!REO!WLHFNNTS$! EXERBEOGMC
QH!UEMN!PH!RHLN!QUEP!E!RGPHL ! RQUEEUBRHLREPGQGED!) PE)MPBKIPQGHP!Z&))['RKJIQ! N!
WLNWELNTS$!&S!EP!&))!GPTGFEQNJIQUN!'WHQNPQGED!SHL!IQUN!EFQGMGQO!QHIUEMN!RHLN!QUE
HL!GSIJKFU!EP!GRWEFQ!GJ!IHQUNLYGJN!TNQNLRGPNT!QH!_N!DGbNDOMNQUNP!E!4HRWLNUNPJIGM
Z4))['RKIQ! ILNWELNTS$!!

3LNDGRGPELO!EJINJIRNPQJ'EPT!&))J!ELN!WLHFNJIINTQGEDIE PMBERTTERGPGJQLEQGMNIJOJIQN
NEFWPQELFQGF!(LNEQO!3ELQOS$!!6LESQ!4))JIELN!UHY NWRE TNMKK GIGFDQHEMEGDE_DNAEPTIQH!
RETN!EMEGDE_DN!SHL!FHPJGJWNEQGHEPF@SF!(LNEQO!10JQNRfII4HRRGQQNN!SHL)PMGLHPRNP!
Z4)3[$!'(UN!4)3fJIETMGFN!HP!QUN!VKEDGQO!HS!E! TLESQ!4))!GJWEKMEQOIMUPRININQERCERLRQG
ONNQGPI!Z+(40[$!'4HRRNPQJ!EPT!ETMGFN!WLHMEDHLFQER(INEQO!3EQQUENJMBARKJIQ! N!
ETTLNJINT!GP!EISGPED!4))AYUGFUIGJIKINT!EJIQUN!_EJGJ!SHLIREbBGPIEITNFGIGHP!E_HKQ!YUNG
EFQGMGQO!GP!VKNJQGHP!YGDD! N!IFHPTKFQNTS$

(UNIMHRRGQQNN!SHL!)PMGLHPRNPQED!3LHQNFQGHP!Z4)3['UEJ'WLNWELNT!IKGTEPFN!REQNLGEL
W.INWELGPIN&+JI$!(UN'RHIQ!LNFNPQ!MNLIGHP!HS!QUNJIN!IKGTNDGPNJ!YEJ/ENHIDRNTHO! BUN!"X(
Z"2%ALNSNLI[$"(UNINIKGTNDGPNJIUEMN! _NNP!FHPJKDQNT!GP!QUN!'WLNWELEQGHP!HS!QUGJ!")&

(UND&HRNQUHT!KINT!IQH!RNNQ!QUNJIN!H_DGIEQGHEWRRHKQDGPNT!GP!4U

@2 E(HG:I(:/ 'G:'5GA/E ('HG:=(A17 /1G:' G57:/ TAH/!H'=(74="

(UNI4HPMNPQGHP!SHLIQUN!4HPIJNLMEQGHP!HS!+PQELFQGF!1NEDJ!Z44+1[NYUGFU!GJIEEGRNT!EQ
+PQELFQGF!JNEDJ!SLHR!FHRRNLFGED!NdWDHER)ZOGKPNIVEIIRFNINT!IGPQH!SHLUFN!GP!%A?XY
(UN!/TEPT!QUNY/$1$!ELN!IIGIPEQHLGNE NINPQUNMRS

(UN!H_aNFQGMN!HS!QUN!4HPMNPQGHP!GJ!IQH!WLHQNFQ!EPT!NPE_DN!JFGNPQGSGF!LNINELFU!H
REGPQEGP!E!/JEQGJSEFQHLO! EDEPFN!GRIQUNRPQELFQGF!NFH

+LQGFDN!9!HS!IQUN!4HPMNPQGHP!EPT!WELEIL RAU/QRIEINS HRINAHEOMNARQEPINIHS!
GPSHLREQGHP!H_DGIEQGHPJ!HP!EDD!3ELQGNJ!QH!QUN!4PIRMRNAGEEHIRH FERQBPWAFHIQGIGHH!
QUN!4HPMNPQGHP!QH!WLHMGTN! NSHLN!#2!@KPN!NEFU!ONEL!E!IJKRRELO!HS!IJQEQGJIQGFED!GF
HLIFEWQKLNT!_O!QUNGL!PEQGHPEDJ!EPTIMNJINDJ!IKPTNLIQUNGL!LNJWNFQGMN!SDEIJ!GP!QUN!.
QUNIWLNFNTGPI'WNLGHT!%!0ELFUIQH!QUN!DEJQ!TEO!GP!>N_LKELO$

! #9



INEDJ!ILNIJNELFU!YGDD! N!KPTNLQEbNP!EJIWELQ!HS!Z#$%§iBR 7 BREHNREGERP!QUEQ!RNNQJIQL
NdFUBR!HS!GPSHLREQGHP!LNVKGLNRNPQJ!HS!QUN!4HPMNRDGHRMEE RDIONNIUN!ENWHIGQHLO!
8HMNLPRNPQ!ZQUN!/ ['HP!EP!EPPREDHELBKQ!QUN!FERWEGIP

@2XK/E(CHG:1(:/ 16 G:' /E(CHG:=(AI7 /1G:' G57:/ TAHI'HD 7A: (" 4i11: C

A(=GLAH(=
(UN!I4HPMNPQGHPHRFINNMEQGHP!HS!+PQELFQGFIOELGPN!-GMGPI*NJHKLFNJ!Z44+0-*['YEJIPNIH
+PQELFQGF!(LNEQO!4HPJKDQEQGMN!3ELQGN JHEFSINE RPEIQNPIEQIQUNRINLMEQGHP!HS!+PQELFC
OELGPN!-GMGPI*NJHKLFNJ!YUGFU!RNQ!GP!4EFEISEEED REQKED

(UNI4AHPMNPQGHP!EWWDGNJ!QH!EDD!+PQELFQGF'WHWKDEQGHPJ!HS!ISGPSGJUMNRHDDKJIFJMFLK
HS!QUN!+PQELFQGF!4HPMNLINPFNS$!!(UN!H_aNFQGMN!HS!QUN!4HPMNPQGHP!GJ!QUN!FHPINLMEC
DGMGPIILNIJHKLFNJMYUNLN!QUN!QNLR!eFHPINLMEQGNBfIGPFDKTNJ!LEQGHPED!K

(UNLN!ELN!PH!EFQGMGQGNJ!_NGPI'KPTNLQEbNP! O!QUN!&(84!QUEQ!LNVKGHRUNRONEIGHP!KPT!
EDJHNNP!KPTNLQEbNP!QHIENNIHQNPQGED!SHL!EPO!FHPSDGFQJ!QUEQ!RGIUQ!ELGJIN!YGQUI!REI
WELQGFKDEL!GPONONSD(QBEI!GJIETTLNIINT!IGPI4SIEWQNL!

!
2.2 National Requirements

@@=L:!'/(M'N: cmcD'

(UNN&+WLHMGJIGHPJ!HS!IQUN!I3LHQHFHD!ELNINPEFQNT!GP!/ IDEY!QULHKIU!QUN!+PQELFQGF!+FC
"20# EPT!+PQELFQGF!*NIKDEQGHPJI%AA\7A2 X NINGRNFGYTHPJIHS!QUN!DNIGIDEQGHP!EWWDO
WNLJIHP!YUH!GJ!HP!E!I5LGQGJU!NdWN TGEEHRIQHWPBEGRE JUINdAWNTGQGHP!GJI TNSGPNT!EJIEP
VQUEQ!GJ'HLIEPGJINT!GP!QUNY/PGQNT!'GPITHRMHLIQUN!'WDEFN!HS!SGPED!ITNWELQKLN!SHL!+PQI
QUNINdWNTGQGHP!YEJ!GP!QUN!/PGQNT! GPITHRwWS! KIQUHNFL PRMAETENIER! PHP]IHMNLPRNPQEL
EFQGMGQGNJ!GP#PQELFQGFE$

(UNI+FQ!GJIETRGPGJQNLNT!_O!QUN!>HLNGIP!EPTI4HRRHPYNEDQU!,SSGFN!Z>4,[lEPTIDUN!INFLNC
QUN!SGPEDITNQNLRGPEQGHP!HP!YUNQUNL!EP'EFQGMGQO!REOWLHFNNT!QEbGPI'GPQH!EFFHK
LNFHRRNPTEQGHPJ$IHSSEPERIKPTNLIQUN!+FQIQHINPQNL!+PQELFQGFE!YGQUHKQ!E!WNLRGQ!G
INFLNQELO!HS!LQEQNS$!

(UNI+FQ!EDJHIWLHUG_GQJ!QBENEHIRBIBRIIEWNLRGQ!GJH_QEGPNTC

¥ KPTNLQEbGPI'RGPNLED!LNJHKUFNIEFQGMGQGNJ

GPQNPQGHPEDDON hGREYROKBRMPTPGPI!HLIRHDNJQGPIIEPO!PEQGMN!RERRED!HL!IPEQGMI
GPQNPQGHPEDDO!TGJQKL_GPI!IPEQGMN!RERREDJ!HLIPEQGMN!_GLTJ
LNRHMGPI'HLITEREIGPI'EPO!PEQGMN!WDEPQ!JH!EJIQH!JGIPGSGFEPQDO!ESSNFQ!GQJ!DHFED
HLIJGIPGSGFEPQDO!TEREIGPI!BRPRRNPEQEQIN!WDEPQJ
FEKJGPIIJGIPGSGFEPQ!TEREINIQH!QUN!UE_GQEQ!HS!EPO!'PEQGMN!RERREDA!_GLTAWDEPQ!F
GPQLHTKFGPI'EPOIJWNABEQESIRHEPGRED!HLIWDEPQ
NPQNLGPI!EP!+PQELFQGF!1WNFGEDDO!3L MGNFERNE L-NERENIG RFQNAQNEQNE+0-*!
TEREIGPINTNJQLHOGPIHLILNRHMGPI'E!'TNJGIPEQNT!IUGJQHLGFIJGQN!HLIRHPKRNPQ

#u



(UHIN'EFQGMGQGNJ!LNDNMEPQ!QH!QUN!&(84!WLHILERRN!QUEQ!GPFDKTN!RGPNLED!LNJHKLFN!E
LNJNELEBT!GPQNLSNLNPFN!YGQU!PEQGMN!RERREDJ!YGDD!PNNT!QH!_N!FHMNLNT!$O!EIJWNFGE
(UNILNDNMEPQ!WNLRGQ!EWWRGEEQGKMESBDQN!JK_RGQQNT!QH!QUN!/ I>HLNGIP!EPT!I4HRRHPY
,SSGFMZ[!_ NSHLNINPT!HS!6NFNR_SL!"2%X

,QUNL!DBI&FED!EFQGMGQGNJ!EJIHEGEEDNHXMEEINGEIND!_N!FHMNLNT!_O!QUN!5+1! WNLEQGPI!3N
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2.4 COVINAP guidance material
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3.1 Area and Activities that are included in the E1A scope
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4.1 Research projects
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ILHKPTGBIGPNILNQLNEQ!GJIGLLNMNLIG_DN$

! #A



8:4!LNJNELFUNLJ'WLHWHJIN!QH!H_QEGP!INHDHIGFED!NYESRR SFSI BRRUSIREP T IDEFGNLIJOJQI
ZQUN!e(UYEGQNJ!JOJQNRIIQUEQ!YGDD!JUHY!YUNQUNL!EPT!YUNPIGERGQUER IQUNONSINEQ!
WLNINPQS$!(UGJIGJIGRWHLQEPQ!TKN!QH!FHPFNLP!QUEQ!FKLLNPQDO!H_JNLMNT!ILHKPTGPI!DGP
JOJQNR!REO! N!GLLNMNLJG_DN!EPT!DNET!QH!IDHDEDND IGRYEFEFREP QIINE

8,4'IHEDJ!ELN!QHCc!

%% TNQNLRGPN!YUNQUNL!WLNMGHREBRNKRTEREEPFN!FOFDNJMEJIKIINIQNT!_O!NdGJQGPI!
INHDHIGFED!NMGTNPFNAMHFFKLLNT!GP!QUN!DEQN!;HDHFNPNI!!
"§ NJQE_DGJU'KPTNL!YUEQ!FDGREQWINER THREHR TBQGHPJIQUNO!QHHb!WDEFN$

P?7@CEG#'

(UN!'WLHaNFQ!NPQGQDNT!8NHWUOJGFED!:E_GQEQ!HS!1K_IDEFGED!(UYEGQNJ!ZS8;,1(lEGRJIIQH!ET
VKNJQGHBED! EJED!FHPTGQGHPJ!EDDHY!SHLIQUN!LEWGT!LNQLNEHPEEPUNEEYXEGQNJ!ISDEFGN

3LHaNFQGPI!QUN!LNQLNEQ!LEQN!HS!QUN!(UYEGQNJBBERGE LBEEFNYEQUNKIEFHRWDNQNDO!
TNIDEFGEQGPI'QUN!RELGPN! EJGPJ!HS!CNJQ!+PQELFQGFEMELN!HS!IFLGQGFED!GRWHLQEPFN!G
8:,1('\WLHaNFQ!EGRJ!QH!DNELP!YUNQUNL! EJED!FHPTEWGHRNEDNED!SS!QUN!(UYEGQNJ!IS8DEFGI
ILHKPTGPI!'DGPN!HUNMUN@LNEQ!REOIDHY!HLIJQHW!IHPIQUNIQLEPIJMNLINILGTINIE_ HKQ!?2!bR!GF
DNELP!YUNQUNLINPIDEFGED!EPT!JK_|IDEFGED! FRIPRBEGIMIEDERSISHQH!LEWGTDO!NdWEPT!GC
_HKPTELGNJ!EPT!TNIDEFGEQN!ETaEFNPQ!RELGPN!_EJGPJ$

8;,1(! LNJIJNELFUNLJ!GPOQNPT!IQH!FHPTKFQ!E!FHHLTGPEQNT!IINHWUOJGFED!WLHILERMYGQUI!GPQ!

FUELEFQNLGgN!QUN! NT!HS!QUN!DEFGNL!EQ!bNO]DHEFNEHREIREFP IKAQGMKIREDK LED
INGJIRGF!IRHPGQHLGPINWLHSGPEPIGPBWNERT RDNFQLGFED!EPT!ILEMGQO!RNQUHTJIS$

8:,1('LNINELFUNLJI'WLHWHJIN!QH!DNELP!YUNLN!QUN!IDEAG NUJE NREQGHEPTSHDDHYJIEIMGJIFHKJ!D
HLIJHSQ!YGQU!E!IRHLN!WDEJQGF!_NUEMGHLMQH!GTNPQGSO!QUN!LETELIGIPEQKLNJI!HS!IQUNJIN!
REWMT!GPQH!RHLN!FLNMEJJINT!LNIGHPJNEPT!KDQGRBE(NDOHIEIBREHGRIRATNLIQEPTGPI'YUNQ
JQE_GDGJIEQGRPLNQLNEQ!GJIDGHNDO!HLIPHQ$!

(UNIWLHaNFQ!EGRJ!QHc

%% 4HPTKFQ!INHWUOJGFED!JKLMNOJ!HMNL!QUN!JK_IDEFGED!LGTIN!QUEQ!RHTNDJIIKIINJIQ!YF
QUN!PNJQ!LNDEQGMNDONQE_DN!LHKPTGPI!DGPNA EBQRLNED] (BYHRIGRISREERRD!
ILHKPTGPI!DGPNI!

"H )dQNPT!IQUNJINIIKLMNOJ!EDHPI!E!QL BRHFIES IEQY REMNIHISEGQNJ!SPEEGIHQ!
FNPQNLDGPNAQH!IFHRWLNUNPJGMNDO!FUELEFQNLGGN!QUN! NT!HS!QUN!DEFGNLISHLIW
FHPJQLEGPQJ!QH!PKRNUGKEDREFAMNDINGPFDKTGPIIQUN!TGIJQLG._KQGHP!HSIINTGRNPQJIE
LNJHRHP!#6! NT!QHWHILEWUOMNEPT!EIVKEPQGQEQGMNINJQGREQN!HSIGRWHLQEPQ! N
INTGRNPQ!WHLHIGQO!EPT!ILHKIUPNJJMEPT!I TNNWNLIWLHWNLQGNJ!GPFDKTGPIINHQUNLF
QUGFbPNJJIESSNFQGPI!GIHIQEQGF!LNJWHPJIN!QUEQ!REONRMW!JQE_GDGGN!EIEGPJIQILN

#$ AHPTKFQ!JGRGDEL!INHWUOJGFED!JKLMNOJ!EDHPI!'E!QLEPIJMNLIN!DGPN!QUEQ!FLHJIINJ!QL
QUN!(UYEGQNJ!SGPRENINL!IQH!EJINIJI!_ HQU!MELGE_GDGQO!EFLHJJ!SDHY!EJIYNDD!EJ!IQUN
RELIGP!RGILEDGHP

7% -NMNLEIN!'PNY'INHWUOJGFED!FHPJQLEGPQJ!QH!GRWLHMN!KPTNLIQERTGPEEQMQIUNIIQE_(
SDEFGNIGPI'GFINNQ!RHTNDJIEPTIJEQNDDGQN!LNRHQN!INPJIGPI$



P2KD(4"

(UGJ'WLHaNFQ!YGDD!H_JNLMNAMVKEPQGSO!EPT! RIHANER UDUQNEGONITHERIHKPNAIQH!
SGLRDO!NJQE_DGJU!QUN!WUOJGFJ!DGPbhG P [HANES! SHLNEPIEOTERRMWNPTNPQ!IFEMGQO!YGDD!.
QUHLHKIUDOWJKLMNONT!EPT!GPJQLKRNPQNT!YGQU!HFNEBNTH{RGRINIGERITNMGEINUBINT! OIE!
PNQYHLD!HS!IEKQHPHRHKJ! INRIBREEHR! JWEFN!HMNL!EP!NdQNP T{UNVENIGHPIN!HS!IQUN!
IDEFGNL!IYGDD!EDJH! N!H_JNLMNT$!

(UNIWLGRELO!H_aNFQGMN!HS!IQUN!WLHaNFQ!GJ!QH!VKEPQGSO!UHY!QUN!FHPQLG DANMBHP!HS! Q!
LGIN!'TNWNPTJ!HP!QUN!HFNEPHILEWUGF!'EXRNTIGEEERIEPNEL!

(HIRNNQ!QUGJ!H_aNFQGMNAI0)-(!LNJINELRNGRWEBDIN! LNWLNINPQEQGHP!HS!QYH!FLKFGED!WLF
RHTND!IJGRKDEQGHPJCc!QUN!RNDQ!LEQN!E Q! QUMD FERIESIEBNEFFRHTNDANIJWNFGEBRIDO!GPIQUN
gHPNAEPTIEP!GFNIJUNNQ!RHTNDfJIQLNEQRNPQ!HS!QUEFILEKRNIBPBGPNSIHINI QULNN!
GPQNLLNDEQNT!RHTNDGPIIJQKTGNIAY GQU!QUN!bNONEQNFNIIGE | KELNSKDRDOJIESIPELINQNT!S
NdWNLGRNPQJ$!!0)-('YGDD!EGRIQH! TNDGMNLc

%% +'WUOJGEJINT!IJFUNRNITNJFLG_GPI'HFNEP!RNDQGPI!GP!QUN!LHKPTGPIIgHPN!HSIQUN!(UY!
JKGQE_DNISHL!GPFDKJGHP!GP!PKRNLGFED N ERIRID B\ EENHEIBNJI

" :NLGSGFEQGHP!HS!QUN!QLNEQRNPGPSTIORERGERI!GP!QUNIKHRRFPED!HSUBHQ!
RHTNDJ'KJISHL!WLHaNFQGHPJ!HS!QUN!(UYEGQNJ!SDEFGNLI

#$ +PIHWQGRGgNT!EPT'MEDGTEQNT!WELERNQNL GEEDGHEPHSINEE FE EENE NI GFN
_HKPTELO!DEONL! NPNEQU!QUNINPQGLN!(UYEGQNJ!&FN!1TUNDSAQH!NPE_DN!PKRNLGFED
RNDQ!LEQN!LNDGE_DOI

0)-( 'YGDD!EDJH!WLHTKFN!QYH!EPFGDDELO!JEGNPFNITNDGMNLE_DNJc

¥ +TLEREQGFERDOHMNT!IFEMGQO!INHRNQ(DSBQNJIISDERGNIGBHHENEP!IRHTNDJI
¥ +WLH_E_GDGQO!TGIQLG KQGHP!HS!QIDNINAIDFHNRIIG GIQEEP!SLHRIQUN!(UYEGQNJ!8DE
IGMNP!E!LERBSNHFNEP!SHLFGPIIIKGTNT! JORGLIMINRMNTMELGEQGHPJIGP!QUNI+RKPTINP!1

P2P/7 A=T:"

&FNUNNQ!RHTNDJ!IKIINJQ!QUEQ!QUN!REDEBGNILG@OMRIRKPTINP!INE!)R_EORNPQ!Z+1)['YGDD!
EFFNDNLEQN!GP!QUN!PNELISKQKLNMGPGQGEQGPIIEP'NMNPQKED!FHDDEWJIN!HEPQUN!CNJIQ!+PC
LEGJGPI!QUN!IDH_ED!JNE!DNMND!_O!KW!QH!"$9!RNQNLJ!GP!EJIJUHLQ!EJ!922!ONELJ$!" 1KFU!RHTNI
JQGDD!DEFb!KPTNLIQEPTGPI'HSIQUN!THRGPEPQ!WLHFNJJINJIEQ!EPT!PNEL! LHKHQEEGHENINJ
QNRWHLED!MELGE_GDGQONMNEJ!'YNDD!EJ'IEQRHIWUNLGF!EPTIHFNERGRIMUBEBRNHS!QUNIN!'WLH
+RKPTINP*NIGHPED!1KLMNO!EPTI'NQYHLWZ HAMFERJ!QH!FHPJQLEGP!QUNJIN!WLHFNJJINJ!SHL!QUI
(UYEGQNJ!EPT!IQUNI6HQJIHP!&FN!TUNDMNJ$

(UN!(+*1+WLHaNFQ!EGRJ!QHc

%% GPJQEPBR_NL!HS!EQRHJIVBENENEP!RKDFIHLIIQEQGHPJIHP!QUN!GFNIJUNDMNJISHLIQYH!
WLHMGTNTEGDO!FHPQGPKHKJ'H_JNLMEQGHPJIHS!IFHPFKLLNPQ!HFNEPGFAIDEFGHDHIGF
FHPTGQGHPJI!

"§ RNEJKLN!HFNEP!WLHWNQDGNHRPQGPNPQED!JUNDS! ETARBS FRRERIGHINE!LEPINIHS!
RNQUHTJ!GPFDINERFDEIIGPIN[DEINTEPTIIUGYNTIKLMNOJIEPTINAGIQGPI!IRHHLNT!IEPT!4(t
FEJQ!TEQE['EPT!G RGREUKDS! FEMBIEFHK@HPHRHKJI/PTNLYEQNL!: NG [P}H! TNQEGD!
HFNEP!QLEPJWHLQJ!EPT!IUNEQ!SDKANJI'EPT!



#3$ FHPJQLEGP!FKLUNMPRDGHEP TIGRBUNDS!IFEMGQO!INHRNQLOMNGFN!ISDHYMNEPT!ISGLP!WLHWNI
GHBUNDMNJ!ZKIGPIILETBIMEERQGIMGIRGFEPT!ILEMGRNQLGF'RNQUHTJI[!QH!_NQQNL!KPTN

GRWEFRHFNEP!EPT!IEQRHIJWUNLN/HPNNMGHPINS
!

P?Q/E GA

(UN!(G;,*'WLHaNFQUYEGQNJ!, SSIJUHLN*NYSBEIFNIERERNFHLTJI!NEDNLPERGMNLIBEYFIKDQGPI!
_NUEMGEGHHQURVYEGQNJ!S8DEFGNLS$

(UNI(;,* 'WLHaRPQLGRELO!H_aNFQGMN!GJIQH!IFHPTKFQ!GPQNILEQNT!RELGPN!INHDHIGFED!EPT!I
GPMNJQGIEQGHPJIINEYELT!HS!QUN!FHPQNRWHLELORUGEHNBRNQEFONDGMN_ TNQEGDNT!LNF
FUEPIN!EPT!_HKPTELO!FHPTGQGHPJ!QUEQAYUNP!GPFHLWRHEQNINGREIH RKRNLBFEDNLHaNFQC
HS!QUN!IDEFGNL{JIFHPQLG |RRENPIQGINGE

(;,*'LNINELFUNLJ!YGDD!EGR!QH!GRWLHMN!bPHYDNTIN!HS!WLHFNJJINJ!QUEQ!GP YDIGRFEN!IDEFGE
REO!FHPQLG_KQN!QH!FHDDEWJN!HS!RELGPE EEHNI QN ROHYNIBEKIN!QUNO!HFFKLIHMNLITNFETEI
RGDDNPPGED!QGRN!JFEDNJMNELN!WHHLDOIMOGIEJQBHGRRDPERTIGPIRHTNDJIS$!!

1WNFGSGF!WLHaNFQ!H_aNFQGMNJIELN!QHc
%5 AUELEFQNLGGNIINE_NT!_HKPTELOIFHPEQQGRRBLO!EPTIIK_JQLEQN!FUELERQHL. GIJQGFJN!
GABUNDSIFEMGQO!EPT!HP!QUNIGFRNHOE IS5 JUc!
E$ QUNIWEQUYEOJIEDHPIIYUGFU!YELRIYEQNLIGJIJQNNLNTIQH!QUN!LHKPTGPIIDGPNI!
_$ QUN!_NT!QHWHILEWUO!QUEQ!QUN!LHKPTGPI'DGPN!UEJILNQLNEQNT!SLHRIGP!QUN!
F$ QUNIDHFEQGHPJMTGRNPJIGHPJIMEPTIIK _JQLEQN!FUELEFQNLIHS!SHLRNLIGFNIJUND

"§ | QEGP!JNTGRNPQ!WLHAJO!LNFHLTJ!HS!YEQNL!REJIONRYNEERBGNPE) UN!REGP!NdQNLPEI
TLGMNLJ!HS!FUEPINMSHFKJGPI'WELQGFKDELDO!HPILNFNPQ!FNPQKLGNJ!IERT!IEGRGPIISHL
*NFHLTJ'YGDD!_N'H_QEGPNT!SLHR!WLHdGNJ!RNEJRENRSFPNTBRNSLHR! NPNEQU!EPT!GF
SLHPQ!HS!QUN!GFNQONDSPSHLRGPERLINGISFEGLFKRWHDEL! TN BRHEQNINEFK\!
JUNDS!FEMGQO!EPT!QH!QUN!ILHKPTGPI'IDGPN$

#$ &RWLHMN!bPHYDNTIN!HS!WLHFNJIJI QUDNERGRFEEEEMLING LNEQUIS!IUYEGQNJ!ISBDEFGNL
GPFDKTGPIIRNFUEPGJRJ!HS!LNFNPQ!GFN!KPWGPPGP!!SLIGREDANNE! NS ER TIINERGED!
RNDQYEQNL!TNDGMNLO!QH!QUNNILHKPTGPIIDGPN$

7$ 6NQNLRGPN!QUN!UGJQHLO!HS!WEJQ!FUEPIN!EPKATERYCBPNMSEDMGPI!IgHPNAEPTIGEN!
WGPPGRBRQJIMEPT!GPITNDGMNLO!HSIINTGRNPQ!EPTIRNDQYEQNL!QH!QUN!LHKPTGPI!IDG
:HDHFNPN!YGQU!E!WELQGFKDEL!SHFKJ!HP!FUE RINUTOHNAQUUENMNVMEFB! SNY!FNPQKLGNJ

|

P?3R/1D ("
(UNI'LNINELFU!WLHaNFQ!e(UYEGQNJ!&PQNLTGIFGWDGPELO!OELIGP)MHDKQGHPIH&O)[NYGDD!N
RELIGP!TOPERGFJ!GP!QUNISKQKLN!NMHDKQGHEBSEINNFIZEGOQN

[/ PTNLIQEPTGPI'QUN!FHPQLHDJ!HP!QUNNEJQNLP!1TUNEL!OELIGP!HS!IQUN!/(UYEGQNJ!S8DEFGNLIGJ!
WLNTGFQGPI!'SKQKLN!FHPQLG_KQGHP!HS!QUGJ!UNIGHP!QH!INE!DNMND!LGJIN$!!

(&0)'LNINELFUNLJWLHWHJIN!QH!KIN!E!IFHR_GPEQGHP!HS!INHWUOJGFE D] SEINDTRH TNNLMERIGHPJ
JUNEL!RELIGP'TOPERGFJMEPTILNIGHPED!GFN!ISDHY!RHTNDJ!QH!GPMNJQGIEQN!QUN!'WHQNPQGE
TOPERGFJHPSKEIKLN!FHPQLG KQGHBMSEQNJISDEFGNLITLEGPEIN!_EJGIQMNBIFREPORSINE

! 7"



(&0)!UOWHQUNJIND!ELNC
%6$ 'VQ&QOTHIIGOI&SOING&IU&LIVJONHQTENTE&GIHEUNZQKEAP&TLAXOMNQYEDIXI[P&II&HJI)

#$
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UOWHQUNJGJ'SHFKJINJ!HPIJK_IDEFGED!FHPQLHDJ!HP!RELIGP'RGILEQEFBRINEQNLED!RGIL
RELIGPJIFEP!UEMN!E!WHYNLSKD!GRWEFQ!HP!RE)IS HBDFRGNERS 3 FUEPINJ!GP!JUNEL!
RELIGP!DHFEQGHP!ELN!IUGPTNLNT!_O!SGJN NSERQMHILEFUE_NT!ILHKIUPNJJNEPT!
JK_IDEFGED!INHDHIO$!&P!QUN!E_JNPFN!HS!IJKFUJQLHPI'FHPQLHDJMNJUNEL!RELIGP!DHFEC
RHLNITOPERGFEDDO! O!|[DEFGHDHIGFED!WLHFNJINJIS$

|
(UN!(&0)!'WLHaNFQ!YGDD!KINIINGJIRGF!EPTILETELIQNFUPGVKNJ!QH!QNJQ!GS!QUN!)EJQNLE
eSGANTfHL!e TOPERIIFEQOWRD!EDJH!LNFHLT!IFUEPINJ!GP!GPQNLPED!DEONLGPIIZIQLEGP)
ZQNRWNLEQKLN['EPT!_EJED!LNSDNFQGMGQO!ZRNDQGPI[!EFEKQHPHIRKKBIZWREIIGR!KJGI
ELLEO[ILETEL!IJOJQNRJI

IVQ&QOTHQIG&TVQOI&SOI[NG&MOG&SN[IOHQEX CHESIE XXRED HRELINPRGIHPIR!SGANT!_O!
JK_IDEFGED!SEFQHLJ!GQJ!DHFEQGHP!FEP!FUEPIN!GEHLN LA FQHE REQNNPEQGHP!EPT!
QUGPPGPI[!HL!GPQNLPED!FQRE RIFRGED! UOTLHDHIGFED!SDKFQKEQGHPJ[$!'&QJIWHQNPC
FHPQLHDDNT!QH!EIJGIPGSGFEPQINdQNPQ!_O!QUNITNILNN!QH!YUGFU!IGFN!YGQUGP!E!JUN
GFN!HP!_HQU!JGTNJ!HS!QUN!RELIGP$!!'ONFUEPGJRJ!HS!JUNEEFRR [GRENSEINARBFAQ!HS!
WLNSNLLNT!GFN!FLOJQED!SE_LGFAZGG[IFLNMEJJGPINEPT!ZGGG['YELRERIHSIGFNITKNIQ
|
(UN!(&0)!'WLHaNFQ!YGDD!KINIINGIJRGF!EPTILETELIRNQUHTJ!QH!NMEDKEQN!QUN!JQLNPIQLU
HLGNPQEQGHP!EQ!INDNFQNT!SGNIDIEIGIPNKISNIRBINKELMNOJIQHIEFFKLEQNDO! TNQNLRGP|
GFN!SDHY!MNDHFGQGNJ!EFLHJJIQUN!)EJQNLP!1UNEL!0EQERS!BAFEREIMNIRNFE QGNIA
JQLEGPJIEPT!IJQLEGP!LEQNJ'HMNL!QYH!ONELJ!YGDD!EDDHY!LNINELFUNLJ!IQH!FUNFb!GSIC
REO!_MDLNETO!KPTNLIHGPI'DEQNLED!RGILEQGHP$

1OWNK&XOHQIOX&TVQOI&SOI[NG&SN[IOHNIG&NGE&HVQE!V]ONHQT&KFANBAIQEDINGESQ
SOTT&XIFKQKLNILEWGT!HKQYELT'RGILEQGHP!HSIQUN!EJQNLP!1IUNNLIOELIGP!FEPIWDEO
WGMHQED!LHDN!GREERFENDBHEED!FHPQLG_KQGHP!QH!NKIQEQGF!INE!DNMND!LGJIN! NFE
ILETKED!RNLIGPI'HS!SEJQ!SDHYGPI'ELNEJ!GP!@MIENESERNIGDEEPT!ISDEFGNL! EJGPJIS$!
8NHWUOJGFED!SGNDT!H_JNLMEQGHPJ!FHDDNFQNITEVMENG BIS GIIEMIBBHLR!E!
PNY!INPNLEQGHP!HSWEB¥FRNEPKRNLGFED!RHTNDJ!HSIJUNEL!RELIGP!' TOPERGFJIQH!NMEDKI
LEQNJ!HS!JUNEL!RELIGP!RGILEQGHP!YGQUGP!QUN!(UYEGQNJ!6LEGPEIN!SEJGP!GPIQUN!FF
FNPQKLGNJ$!'(UNINILNIJKDQINGPIQKLPAREREGR! KIDHIQHBAEDN!GFNIJUNNQ!RHTND!FEV
VKEPQGSOGPI!QUN!GRWEFQ!HS!RELIGP!RGILEQGHP!HP!GFN!SDHY!GP!QUNPYGTNLILNIGHF
LNEDGJQGFIWLNTGFQGHPJISHLIGPQNLEFQGHPJ!_NQYNNP!QYH!bNO!GFNITLEGPEIN! EJGF
JQE_GIBEDONE!DNMNDILGINS

*Q]&TVQOI&SOINGT&SOP&UJIS&INHVNG&HVQ&!VJONHQT&KION GO KM RIBITRILBK QI&HVQSE
TN[GNUNMOGH&ULHL$DEEYREENBENPQGSGFIGTNE!REO!UEMNIIGIPGSGFEPQ!FHPINVKNE
WLHaNFQGPI!QUN!SKQKIFHPJEGNIQPEMPJ!'SLHRIQUN!(UYEGQNJ!ISDEFGNLITLEGPEIN!_EJGF
+PQELFQGF!&FN!1UNNQ!HMNLEDDS$!!(H!ETTLNI0O)MEEDUDWHQBMIGIRINFERBITND!
EPT!KPTNLQEbN!SGNDT!H_JINLMEQGHPJ!QH!FUELEFQNLGINAQUNG REENMNL REKUBYE L RELIGP
QUN!UGMNINL!I4HRRKPGQO!&FN!TUNNQIOHTND!QH!_NITNMNDHWNT! _O!QUN!(UYEGQNJ!3LI
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P2TBM®D!:G =7: MFAGFE(/ '
(UN!SGPED!QYH!&(84!WLHaNFQJ! TH!RBEBKNVIXELRHERIQUKJ!PHQ!ETTLNJINTISKLQUNLI!GP!QUGJ!)

(UNIWLHaNFQJ!YGDD!TNMINDHIS!'REMNNDJ!IQUEQ!YGDD! _N!FHPJQLEGPNT! TBIQERI URQGIFHPDNFQR
GFNI!LNJNELFU!WLHaNFQJ!TNJELG_NT!E_HMN$

(UNIRHTNDDGPI'WLHaNFQJ!ELNc

9%6% (UN!6,0&', 1'WLHaNFQ!Z6GJIGPQNILEQGHP! HSJOBGEPNGMHINHMND!, WQGRGINTHIHDKQGHPJ[
YUGFERJ'QH!ETTLNJJ'KPFNLQERPOGNYLHFNJINI'QUEQ!FHPQLHD!G FIGPNE@HRERGFJ!
GHANOPERGFJIRHTNDIJKGQNS

"§ (UNB*3;)(! WLHaNFQ!Z3LHFNJINIJNTLGMNLINWLNTGFQGHPC!RHTNDDGPI!QUN!;GJQHLO!EF
(UYEGQNJ['YUGFRD!LNDO!HP!QULNN!GP TRMIEFEIPRHIKIDIIHS!GFN!SDHYANFHKWDNT!QH!EF
FGLFKDEQGHRIRHEDNEM

E$ GRWLHMN!KPTNLIJQEPTGPI!HS!IQUN!GPQNLEFQGHPJ! NOYNNPHQUN!GFEN!EPT!QUN

_$ EPEDOgN!UHY!INPJGQMESQNMBFGNL!GJIQH!NdQNLPED!FUEPINJMIKFUIEJIFUEPINJ!
HFNEBPTKFNT!RKIPINL!GQJ!'SDHEQGPIINdQNPJGHP!HL!IFEDMGPI!SLHPQ!WHJIGQGHP

F$ EJINJIIQUNWLHFNJIINI'QUEQ!REO!DNET!QH!E!FHDDEWJIN!HS!(UYEGQNJMNEPT

T$ FLNFEJQ!SKQKLN!GFN!DHJJHS!I(UYEGQNJ$

(UN!&(84'LNJNELFU!WLHILERRN!GJIHMNLJINNP!_O!E!laHGPQY/$1$\!/ 11 F&ESEFNMHHLTGPEQGHP!



4.7 Season by season overview

(UN&(84!LNINELFU!FERWEGIPHWNLEQN!HMNL!EGWNEHPHSI2%X!IQH!"2Y" #MY GQU!WNED!
LNINELFU!EPT!DHIGJQGFED!JKWW HIL GREFMAV QDOIPIRR2 \ "YEPT!"2"%\"\INEJHRJ$

(UNIELNEJ'HS!EFQGMGQO!QULHKIUHKQ!QUN!ITKLEQGHP!HSHEPN! QUNNBILFE REL BIEERRINDHFEQGH
ELN!JUHYP!GP!>@HENINEL FUEFQIMGBOGN!SHFKIINTIHPIQUN!(UYEGQNJ!SDEFGNL! KQ!YGDD!GF
EPT'HQUNL!DHIGJQGFED!GPSLENMNEBSEQEERIY GQUGP!)DDJYHLQU!-EPT!EP TVEE YNDEOET!-EPT
RELGPNEINT!EFQGMGQGNJIGP!QUN!+RKPTINP!1NE!ERT!I3GPN!&IDEPTISEO
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¥ CEQNL!QKL_KDNPFN!EJIE!IFHPINVKNPFN!HS AN RINMNSIULKIQNLII

¥ (UNI'WHQNPQGED!GPQLHTHPEGERNSWNPGNJ!QULHKIU'UKDD!SHKDGPI!HL! EDDEJQ!YEQN

¥ (UNIWHQNPQGED!EFFGTNPQEHINENSANDI!GPQH!QUNINPMGLHPRNEOEHSNSKNRIEFIWGE
UKDD!TEREIN'HSNVKGWRNPQ!SEGDKLN$
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+ILIMQTIL&QIM,OM,L\OGHR OT,OM,L\ ,&

PPK(=/7741=ED(:/ '7:M' GF(A7/!G:"' G55!(4MH7D F='

+IPKR_NL!HS!SGNDT!FERWJ!YGDD!_N!NJQE_DGJSISTUINSHK ILIHNEIWRINHS!QUN!&(84$!1 THRN!HS!QL
YGDD!_N!LNDEQGMNDO!DELINAISHLINAERWDBQERGHLYRE RUNEGRTNFU!Y GDDINLMN!EJIEIUK_IGPL
HSIINMNEEDUNIWLHaNFQJIMNEPTIHQUNLJI!YGDD! N!JREDONRWSHIE NOFERBIYYGRD! N!
NJQE_DGJUNT!_O!SGEHIGWERIN!;KTIHP!IOHKPGRGPJ

&P!EDD!FEIJNJIFERW!JGQNJ!'YGDD! N!NJQE_DGJUNT!HP!JPHY!HL!GFN$!

(UNIDELINERWJ!REO!GPFDKTN!CNEQURHDEMEMNRFEEINPQJ!'YUGFU!YGDD!WLHMGTN!RNJJ!EPT!
JFGNPFNIJKWWHLQ!WKLWRIBEI¥SIKDEJ! 1FHQQ!ZWOLERGTHIPNRNEFHQNPQJ!SHL!
EFFHRRHTEQGHP!29G#&LN

(UNIJFGNPQGSGFIQLEMNLJIN!QUEQNAECMD NNBTNMIEHaNFQ!YGDD!EDJH!NJQE_DGPU!E!INLGNJ!F
QNLR!FERWJ!EDHPI'QUN!QLEMNLJIN'9HEOQN!Z>GIKLN
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(UN'HKQWKQJ!SLHRQEIND G JURNPIER.EQGHP!HS!SGNDT!IFERWJ!QUEQ!YGDD!HL!IREO!GPQNLEFG
NPMGLHPRNPQ!@PFDKTN

¥ (UN'WLHTKFQGHP!EPT!WHQNPQGED!LNDNEJIN!QNEIQW NFIFOKRIERNINDMNIED! Y EJQN!IZWEW
WDEJQGF!EPT!IFELT _HELT[IEPT!SHHT!YEJQNI

¥  (UN!'WHQNPQGED!DHJJ!QH!QUN!NPMGLHPRNPQ!HS!FERWGPHNERERRNFY BRENAGEDD!
UGIU'YGPTJHLIJQHLRJI

¥ (UN!GPQNPQGHPED!LNDNEJIN!QH!QUN!NPMGLHPRSRQHHRNKRERRWEIQNI!HPDO]|

¥ )RGJIIGHPJIIQH!EGL!SLHRIQUN! KLPGPI!HS!SHJIGD!SKNDJ!SHLIUNEQGPIIEPT!IFHHbGPI$

PPP5L.(4D7:7c(D(: /"

(UN!&(84!'YGDD!_N!E!eSKND!UKPILOfILNINEL AGWGEAGHRRR$VK E PRI GEDPIS N LNSHIGLNT!
HWNLEQGP IHNVINGFDEBT!EGLAZESKON N LKPPGPININPNLEQHLJ! QENMNEINRYKGWRNPQ
Z'>"IUHYEQNL!EPT!INHDHIGFEREIIYGIDDIE ASHILGPI'EPT!UN E(BENEHRWBIMNLISHKLIINEJHPJ!HS!
EFQGBIGQOGINLED!SKND!QOWNJ!YGDD!_N!KINT!QULHKIUHRIHOUN (B HGRPBERT O 1$ !

|
(N[LIQ®@&0,+ & NG& HHQI&ONIMIOUH&E QN G[&IQULQXX QK& NBEBARISININKEATDIT[EBIER. SO[Q_&/QIUUE+NST,&&+JI
VHHW_EEGQIH,WVPT,LGT],QKL,OLEng--32=: SBTMWR/IWK
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(UNIMEJQ!'REaHLGQO!HS!ISKND!YGDD! %NaR FEIVIBHRIN TOEHATT NLJ! BOBHUBR!" 29I DGQLN!SKND!
TLKRJIIZ>GIKNEPT!YGDD!_N!IJQHLNT!IEQ!GQJ!ITNJQGPEQGHP!GP!EIRGAIHS!%"N92 M EPT!9%2/222!IEDL
!

[
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|
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[ILOGHOIMHNMO,[JY&L
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>KNDPGDD!DELINDO!_N!ITNDGMNLNT!QH!QUN!&EBSIHRNYERIGHEE DHEL DK | E ZH GBI
QUHKIU!ETTGQGHPED!SKND!YGDD!4B4#N INEFKDNI'SLHR!0FOK L THIMGEQBHP/$1$!C+&1I6GMGTN!
FERVZ>GIKII!

S&ROEPKELAARINEIHPIQUMNL":+$;&3,M-"+*.  [EPTH<;$()*+',+*) IYGDD!HSSDHET!EPT!SGDD!SKND!_DETTN
QUN!MGFGPGQO!HS!QUN!1QEPIN!'QPMIRWWQS! IXGIRILDETTNLJ! YOBBET NNHPSQH!QUN!GFN!JUNDSI!E
SGDDNT!MGE!SDNdG_DN!UHJGPI!'FHP ANE@ESTERHN OAUNNUNENFEP!INQ!EDHPIJGTNIEPTIHSSDHET!TC
QH!QUNUEMNDS!'EQ!E!DHFEQGHP!bPHYP!EJI4EJN!4HLPNLMQUNPISKND!YGDD!_N!QLEPJSNLLNT!TGL
Z2%2"22231$!'\EDDHP[IUHDTGPI! ZDETRIBI$! & S!QUN!MNJIINDJ!ELN!KQ EMHPQIBTN! QUINGEN!
TKN!QH!IINE!GFN!FHPTGQGHRBFUHESPHRE!YGDD! _N!LNVKGLNT$!&P!QUGJ!IIFNPELGHMNSKND!YC
JREDDNKEYDGQRB22%$1$!IEDDHP[!_DETTNLJ!QH!RHMN!QUN!SKINNBIS@HNNEERNAHPT!QLEPJSNL
YGDN!'RETN!GPQH!QUN!DELINL!#X"222\DGQLN!Z2%2/222!/1!IEDDHP[!_DETTNHSQUNE IANE! @NOQUEP T
DNEJQ!WLNSNLLNT!HWQGHP!EJ!IGQ!GJ'E!JDHYNL!WLHBNIS!EBWGEELNEFKLI@EMNY GJ

,PFNISGDDNT!QUN! DETTNLJ!ZEPT!HQUNL!HS SEMETHT\NUKEGMRMGTID! N'RHMNTIGPDEPT!QH!QUN
ELNE!HS!15A!Z>€BIUN!IQLEPJISNLIWLHFNJJ!'QH!RHMN!SKND!EPT!HQUNL!IJKWWDGNJ!SLHR!QUN!JU
EPQGFGWEQNT!QH!QEbN!HPN!RHPQU!EPT!YGDD!GP!GQJNDS!_KLP!ELHKPT!"?7"222IDGQLNJ!HSISK

(UNIMNJJINDJ'DGIBDNDGMNL!X2!d!"29'DGQLN!TLKRI'HS!WNQLHD\RHIEJ!EP SN PRINQ RIDD KFS) ' H
YUGFU!YGDD!_N!TNDBRINNMNIBA!WISHANBGE THHI!EPT!INPRLEQHLJ

[
(N[LIQ&, &"1$&)OI[HX QT &ILQX& XOKKQITE QNG[&UNXXQK&UIIS&HVQ&11+&%| GRTNEOKDIDKQEEESE+ILIMQ_&
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(UNISKND!_DETTNLJ!ELN!EDPBNENQUEEDNd! DETTNLIIQUEQ!UEMNI_NNP!KINT!GP!+PQELFQGFE
JGQKEQGHPJHP!REPO!HFFEJGHPJ!'YGQU!PH!SEGDKLN$!

+DDIUHHINRPNFQGHPJ!EJINIHRBEI!+MNLOELTHDD!Z&PQLGFH!I3LHTKFQJ['FHKWDGPIJ'YUGFU!WLNN
_NGPIIJWGDDNT!EJIUHINJ!ELN!FHRWONTIEP T!KP

+IQHQED!HS!72X"222! DG QLNIEFH BF DNSIND G ISNHRTOUN!MNJIINDJ!_O!RNEPJIHSIQUN!WLHFNJJ!
TNJFLST!E_ HMNS$EAHIGQGHPED!792220RG K RIMS!SKND!YGDD!_NIQLEPJSNLLNT!GP!JQEINJ!SLHR!
1b@5DK!_DKN!GFNILKPYEMHIBKLEARIL 22! DG QI'RAITLKRIFGDD!_N!'TNDGMNLNTNEHDBAIGP
@EPKELO!_O*+>IEGLITLHW!ZINN! NRAVERUNSWSKND!YGDD!DGONDO! NIDNSQ!EQ!15AITKLGPIIQ!
YGPQERT!YGDD! N!RHMNT!IJHKQUIQH!QUN!(UYEGQNJ!SDEFGNL!ELNE!TKLGPI'QUN!"2%A\"2!HWNLE

&PIQHQEDN7AX"222!DGQLNJHEBEMNNYEDEPQHTQUN!IJOJQNRIMGE!15AIEPTIQUN!5+MHWNLEQGH

+WWLHJGREGNPZ2! DGRERHPI!Y GQUIHQUNLIJKWWDGNJI'EPTINVKGWRNPQ!GPF 4TINS GNDT!FE
EPT!IJbGTHHGDD! NITLGMNP! THMBYECQS8DEFGNLIELNE!ITKL@PIXOUNINEP O'RNEPJIHS!QUN!
5+1!HWNLEQGHPED!QENNINIIGREQNT!QUEQ!EWWLHIGREQNDO'GDR2 ND GORGIHSTHHIENNIL!
ELHKPT!974222!DGQLNJ!MGE! QUEWRMGUIEREQNDO!%!DGQLN!HS!SKND!GJ!_KLPQ!SHLINMNLO!%$
GJITNDGMNLNTS$

*NREGPGPI!'SKND!EPTINVKGWRNPQ!YGDD!_N!TNDGMNLEQ®HEFEQWUNHERMNHNI TKLGPI!QUN!"2%A\"2
JNEJHEPT!ITGJQLG_KQNT!EJILNVKGLNT!ERHPI!IQUN!MELGHK$WLHaNFQJ!EPT!FERWJ

(UNY/$1$!YGDD!EDJHITNDGMNL!SKND!GPQH!QUN!&(83 R EGE B PEIFERMEREHEKND!YGDD!_N!
TNDGMNLNT!SLHR!OFOKLTH!1QEQGHP!QH!C+A#a@EEFNABQEIHUN KR BN GEBIPLEFQHL!
QLEMNGRNQUN!"2%X\%AINEJHERNEN GDDEL!99!QLEFQHLJI!ISLHR!C+&1!16GMGTN!IGPQHMUN!(UYE
QHINDGMNLI!SKND!EPT!IHQUNLIJKWWDGNJ!QH!QUN!)10!EPT!-(8! RERRW!DHFEQGHPJ!Z>GIKLN!

3LNFGJIN!MHDKRNJ!QH! NITNDGMNLNT!MGE!QUGJ!LHKQINIEERKNIP622RIN 2R MIEGDN! TLKRJ!HS!
EMGEQGHP!SKND!QH!JKWWH [N GIGIENM HILE RFRINZZMNFEIBT $#$%64506]

|
|
41JB)*EE'B$9@'-

+JIPHQNT!E_ HMNAIQUN!*+>YGDDITNDGMNL!"72!d 429D QQGE EC{RILHSY!G P! @ ERBENOD!"2%A!
NdERWDN!GREIN!GPO{HEQNE I EPQGFGWEQNTAMHEEDKRHPIHSIQUN!EGLFLESQ!YGDD!_N!KPTNLQ
_NQYNNP!%!EPT!%2!@EPKELO[! QH!FNDIGIRNIHVBKNMD 'WE FbN T!GPQH!INWELEQNHQEQBHPEHPINE

+PI*+>INLFKDNJ!EGLFLESQ!YGDD!_N!KJINT!SHL!QRINHAG NITE QN EHRYZK P QE ! HIPRIFGRIBDNS

(UNINJEFQ!DHFEQGHP!HS!QUN!EGLITLHW!GP!+PQELFQGFE!YGDD!ITNWNPTKWHP!YNEQUNL!FHPT
NGQUNL! N!EQ!QUN!5+111b0!5DK!EGLSGNDT!HL!EQHPUAHECHSBRGRIBRBERS! TLHWWNT!IEQ!
1bO!5DK!QUNPIIQESS!IEINNETQM bO!5DK!ZSLHRIQUN*HQUNLEIKWWHLQ!QNER!EPT!YGQUIJKWNLN
YGQU!EGLTLHW!QLEGPGPI['YGDD!_N!LNIMGHRIGU RNISHINNTEERRILK R ELNILHWWNT!EQ!
15AIQUNP!NGQUNLIQESRBEOESS!SLHRIQUN!QLEFQHL!(YEMNLINQNERPJG_DN!SHL!RSQLGNMGP

#(UNY/$1$!QLEMNLIN!MGE!C+&1!6GMG TN \GINDEDGWRIDSKNDLY EPTIIFGNPQGSGFINVKG\BRNAEGENIFHEQ!RGIUQ!IFHPQE
_EQQNBGNJ
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(UNEGTLHW!YGDD!INPNLEQN!WEDDNQ!YEJQNAYUGFU!FHRWLGJINJ!IFELT MEHTFHEWERIJGHP!QK
7fIIVKELNIINFQGHANDBWELEFUKQNIMNYN__ GPIERTNRRIRQSIEPTIWELEFUKQNJ!IYGDD! NILNFHMNL
LNKJINGS!15A!GJ!QUN!IGQN!SHL! QIN NG DNIGHENP! TG, $()*+,+*) |_O!QLEFQHL!QIEMSILIN
1bO!5DK!GJIIKINT!SHLIQUN!EGLITLHW!QUNNRIENRQMEBQUNLE! CEGIFESQIEOKLPNTIQH!
QUNI/3!

(UNIWDO!_HELTGPI'YGDD!_N!KINT!SHL!SGNDT!WLHaNFQ!LNVKGLNRNPQJEPTREIBN!FELT HELT!Qk
TGIWHINMBE!QUN*HQUNLE!YEJQN!IJOJQNRS!

!
(N[LIQZ ,&(LQX&KILST& QNIARADNQK&NG&"GHOIMHNMO&UIJS SBGRANIMIOX MR BHDIKHNMO,[JYEL

I
JO+E@+:$b3--$9@'-$&3.B-1.>83,+101+1":c

(UNUEPTDGB!SKND!GP!QEBEISGNDTUN!LGIb!E SNFRUHERLNDNEJIN!HSISKNFPEBOHPRNPQS$!>HL!
QUN!&(84!WLHILERRNIQUGJIREO!HFFKLIEJ!IEILNIJKDQ!HSC

¥ PNIHLIRHLNISKND!TLKRJ!LKWQKLGPI!HP!GRWEAQHWLGPI!QUN!EGL!

¥ -NEbGPI'SKNDITLKRJI

¥ -NEbGPI'HL!_KLJQ!SKND!! DETTNLJI

¥ -NEbGPI!SKND!UHIN!TKLGPI!SKSIIHRNDEVMMNDINDJIS
+TTGQGHPED!HKQWKQJ!IQUEQ!YGDD!HL!REO!GE{PREFQ!BEEDKJPNBI!NPM

¥ (UN'WLHTKFQGHP!HS!IYEXYMBOQERI!FELT_HELT[!SLHR!QUKUEHUIREA®! N!DHJQ!QH!QUN!
NPMGLHPRNPQ$ !
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(UN)&+WLHFNRBIN TQHHPJG THYQGHPIE DQNL PE QEMEMEUNHQNPQEERSRG RHEONTKFEN
QUMN/HQNPGERIE FFD UMPQELFRBMGLHPRNPQS$

)dERWDMNIEEDQNLPEBEPMBRKERHS GSSNIDIEE Q GHEG QEBIQUEFQGNIBPOHLQKPRQGNJ
GPQNLPEQEHREDE QBHRHS GS SN IRIREL PHDMEBNIT NQH.NTKFRUNK QWKIBID UIS PQNPIEQ0
QUNKQWHKBS)UEFQGNERJUASSNINEBRASHOUEFQGMGQO$

(UNEDQNLPEQESMIRVLHFNNTEEQUM/LHWHIEFQGMGBKIEDY EDMNG PFD K THNEP @GP EDOHE)
NPMGLHPRNBRWE FCED UN/LHWHENQG M B 48K G TN D GRRGS

(UGAUEWQNLIFLG ! QUEDQNLPEQEMIEIMNNNEHPJIG TNENWE S UM/ DEPPSHRQUIK(84$

5.1 Do not proceed

4HDDNFQGREYEMPGERNNOQHDNPHKILY EQNDH EGINH_EINEDNMNIXRZ>LNQ YN 29645
(UNGRNDQGIHDUNLNSHEN. GQGIEMHLQEPENSNIG-PQEL FREFUNNIL+& IGRELGPNEINT
Z_NDHWIDNMEB[GPUNLNRPREKPIQE IQNEQUNEIGPQELFQEFUNNGSIQYNMRAAEPT'2% !
HFNEPLGMRRDQGHEKJINIE QMBS FNHISLHRENIG-PQEL FAUHEP FLNESIMR#MIA!_ GDDGHEAN!
"<! GDDGHPPNUNONEELNQY NIEDS2Y#5!

/PTNLIQEPTBWE JEP TWLNJINPQEPINQKUK +&IEPTWLNTGFOROKENEPINEP TQUNGRWEED
NJINPQGHED GREQNEPIIRHTNDDEPTQHUIS PSHLRE (PGINAIBI$-HEJQEHRRKPGQIBGNI EDDOS$!!

(UNJGIPGSGRESHN NLQESGBBHLEUE] NNR.NGPSHLRMJUNMPQELFQGELFHRRKPGQO
Z'NPPGPKIEDR%7[EPT! OQUIS1$EPT" ILNINELBKPTGRINPFGRUERIIKMIUNNVKNSBIL
WLHWHIRQUEHLHS

AHPINVKNPQUIST HPHIWLHFNNWQGHRILNaNFQNT$

5.2 Alternative locations

(UN+RKPTINENEHK QDINGFG LN @MU UGPPBE) UK +81Z @ HKIUEEH+ DDMNOPYBNDQGPIIHS!
QUN!(UYEGQNJ!SDEFGNL!GJ'EDLNETO!LNJWHPJG_DNISHLIELHKPT!7i'HS!FKLLNPQWERTED!INE!DN
H INLMEQGHPJ!IJUHY!KPNVKGMHFEDDO!QUEQ!QUNMENEGINRSRER BN GFGP'QUN!DELINJIQ!
FUEPINJIHS!EPIHIEWEP!JOJQNR!GP!+PQELFQGFE! 2R FFR BHUNQUMEGQNJ!8DEFGNLIJOJQNRIGJ!
QUNLNSHLN!QUN!WLNSNLLNT!'DHFEQGHP!SHLIKPTNLIJQEPTGPI!IEPT!IRHTNDDGPI!IFDGREQN!FUEPI
RNDQGPI'HS!IQUNIC+&1$!

&RUNX2LNINELFKNIQGIBRNP QG SEAF IV HLGgHIFEP2" 2w N EBN@ NFKLLERINREQURNNTDH
KPTNLJIQEPY!Y UNLIEPTY UGGEBUNNDHIREIIZ NPPGRKED 2% 7[&&N/$1$EQGHPEEETNRO
H8FGNPF)RISPNNLGEPTONTGFGPNWHEGH)3+>151: 194 VI.0+2' + 84.8.+3),+18.B$
*@+&)9,3. $'3),& M2%9WDERNINTGFBGHREJIDHISLHRUENIG-PQELFQBFUNNQ
ZC+&IFJQUIRHWLGHISHROQEL FQGANELFRTIGPIDNKIQUY EGQ8DEFGRIEYLNIGHPSVELQGEKDEL
FHPFNLPw$
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CUGN HKP%2i'HS- PQEL FEFGRLENQLNEERIMUEPR |EONEQURGPEIDEEPTUYEGQNJ
8DEFGELIKPGVIGR)UNCGEQNS-UEPIEPTIFEDNS

+FFHLTGPEDXQNLPEQBREQ GHKDPHVLHMEGRSHLREGEHFUGIPGSGREAEKQKINEDNMND
LGISPTYNLMNHPJGTNUKTHWQGEHEEHDDNFQGRE QENVKG IQHEFUGNGIMNNINELAUaNFQGEIRJ

ETTGQGHR3IQQYNHFEQGHRRHIEP TUEDINNRNDEQCMMNEHRE FEFQGMPNIMIG JOGBRGDGIN
NAGJQGREPT |JGQBKFUEILbJEDKCH&16GMGERISOLTS

5.3 Independent projects

(UGREaHWLHILERRGPFHLWHIRGNINWEL B@hHaNF@ISEDQNLPEQEHMDIUNINL HaNE®J
HWNLEGRTGMG TREEDRED DWAE DINE PP G RPUM/LHaNEBT GMG TREQIEMIHRN_ N TKFQEISP
GRWERBMNQKUNREDDRKR _NUBISVNHWENERHKPQHS-ELIM)H NRHMNGEPGIPNNEJHPKQ
NEFYHKDTQGDIVK GLEIPG S GREBKME GIK\WWHYQHY HK DRNEPTKWD G F BQE H RS J (EEHY
QUNLNSBEIGRGBHIEILNEQWKRKDEQGRINERRNYHQNPQERREMHPINRGRNVEBHQ UM/LHER!!

WNLEQGRIN/LHaNEBGUNQUKEIRE dG RGQNINFGN P GESTFHRNHJIIG ERFURGRNDGRS!JJ
LNJKDQUSIWLHILERRNFNTGFEQRENPANHL TGPEESGHMG P FLNEISSGFGEPRSSNFQGNNPNJJ
HEQUNNJINELPUS

*KPPGREPTNWN P TMEIREQIE JQUNLNSENANFANSEMHKBHHOGMDHIGIJQEFEMJINELFU
JOPNLIGERLHEDIES GNWLHaNFQJ$

5.4 Alternative timing / reduced period of operation

*NTKFGR)UM/NLGHSHWN LEQGHBUERPTE FLHINE JHHK DUEMWHQNPOBBEDTKFGBUS PQNPIGQO
EPTTKLEQGHPHRNHEUB TNPQGESRWERQJS

‘HYNMNIGQFHPJIG TNQUEEDRQNRWQERIHY HKDIGIPGSGRERRDOHR GIMN/HQNPOBED
EFUGNMBAININELAUaNFQGKBIVN DG QGPRLNRNAEGBIR N TKFGRPMGLHPRNEREBRQJIS$

+QQNRW@BEN TK FQIUM/NL GHE FQGMEQGNEEFUN EJHPHK DG PNMG (RN ETMURNNTDHETT
ETTGQGHIREIHRISFQGMIBQINERN.NINELAUaNFQ@VINIH NEFUGNNIUSHWQGEFIUEMN
WHQN PQEETFL N EJMNMN LEDFDVE FEQRHL D HIGJQSSERLQ/K G IGEKWWHUGNNINELAVMNE!
ILNEQRKR _NHSNEJHEIWELQGFNDEMEbGEFFHKMIEPPKEH_GDGgEEFARRRH_GDGGEQGHP
LNVKGLNRNPQJ[$

+TaKJIQGERIRKLLNPRIDEPPSGNVTHILERRMQUEFEBWNLEBINNET GSSN LNRES HLINEIJHPGY
KPDGHYBEMEPOIPMERRNPQEIPNSGQ$

1HRNETaKJQRNPEMNNNERETNTKLGR)UN/DEPP@MN L GEIF) UG REEP THMNLIHERYUIS PTGMGTKED
LNJINELRUL HaNFRUGNEFISGNINEJHP-HINDERWIEDUR:, 1(  'EPT(&0) WLHaNBEMNEFUNNP
TNDEQNJIEINEJHRS GUELETQUNNPNISRIRHHQUERINAGFNHIGJQEPERG LNRMGRFDKT GP
QUERHKPRS-ELIHEPTWNHWING FRHMNG FEP THK B £ US G NI L M MNPBRINQUSF GNAFKWWHLQ
INEJHRISHWNLE QBHONPQBEQINRNZED NRBEDNPMGLHPRNAGEIGERZIGIKIOYS!

(UNGRGPEFQGMGRGRIPTNLQEDBKEQUERDIPNINEJHEITNWNPTHRQHPNJEMEG DE NEBQUNL

EPTINESARHPTGQERHQUEMEGDE ! EFIERFNIIG EEBGIQEREINHKWWIHUESGNYALES
(UNQGRGPEURELBNFLKGJISTNQNLRGRHTGRELGROM/NLGFRLGMUGFIUGRFFNIZWHJIJIG, DN

QIGPRJIDEBECSHNIERWINSWEL QG FRIEHPEIPIGQGMEUENN RS TNPQESBNEIINIIRNPQA
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IGMNRUESHRURHJQVEIEFQGMEGBNINGFKPTNREDNBHYELTQUNP THEUEPPKEDNNTGPI
WNLGERTGRHIGEINYNDEY EGLHRPHYFEHPFNPQLEGBHBD TOGSNS

AHPJINVKNPBHSKLQURUEPINQHURGREER TTKLEQGHR USGNERQGMENEHRBPIGTNLNT
PNFNJJEYLO

|
(N[LIQR,&/NOWVTETVIING[&HVQ&QUUQMHT&JU&TSIJIHVN G H/DEN QQPOUMTVRAMUREVQ&UJILIEGUNQXK&E&TQOTIGT&IG&HV
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5.5 Reduced scale of the research programme
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5.6 Alternative Technology and Viethods
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5.7 Alternative Logistical Support
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6.2 Glaciology

(UN!CNJQ!+PQELFQGF!&FN!1TUNNQAYUGFU!IFHMNLJ!IQUNIWELQ!HS!+PQELFQGFE!YNJQ!HS!QUN!(LE
UEJ'HKQDNQJ!GP!QUNHRKFTINEPIINE!EPTICNTTNBS!QUA!+RKPTINPLIRERNLHKJIDEFGNLIMGFN!
JUNDMNJIEPT!GFN!QHPIKNJNQUN!3GPN!&IDEPT!SDEFGNL!EPT! (L@ EG &2 BBREFE N CRKIDELRIX
GRWHLQEPQ!_NFEKJN!HS!QUNGL!IJGgN!EPTILEQN!HS!FUEPIN$!

(UYEGQNJ!SDEFGASGIYEMRWNTQON!/PGONT! 1I@EBMHIGFED! 1KLMNO!Z/181['SLHR!JENMGED!EPT!
WUHQHILEWUO!GRESISDHEQGPI! DEFG NHMNPRERHPYGQUIEHKPTNT!GFN_NLI!QP#PHRNR!
DHPISUN!4LHJINP!&FN!TUNDSNEHQJIHPI&FN!TUNDS! E NG N QY IS REBSD&IDE PTAI4HIILHMNIEPT!

+  HQQ!&FN!1TUNDMNJ'ELN!QH!QUN!NEJQ!HS!QINEG QMDY'EENITINDSINdQNPTGPI'SKLQUNLIQH!C
GPQH!)DDJYHLQUI-EPTA_HLTNLNT! O!QUN!SNDDGPIJUEKJINP!INES

&PQNLNJQ!GP!QUN!LNIGHP!GPFLNEJINTI OGP AABEBQEHNMBFN!JUNDS!EQ!QUN!QNLRGPKJI!IHSIQU
&JDEPT!SDEFGNL!YEJ'IRNDQGPI!HLTNLI!HS! REIPQOKTNM SEEONHGDEUPNL]*HPPNY&ENTLUNDMNJ

JK_INVKNPQDO!QUEQ!HQUNL!+RKPTJINP!1NE!GFN!JUNDMNJIUEMN!UGIU!RNDQS!DQEJKPEIGPFLN
IDEFGNEGIR LN!<@&DIFUN!NETEBBI3GPN!&IDEPTISDEFGNLIGJ!IFKLLNPQDO!+PQELHQEFENISEIJQNIC
LNQLNEQGPI!'EQ!7bR!E!ONEL!YGQU!EPPKED!TGJFUELIN!HS!HMNL!%#2' 2G4 EHPPGQRINER BID!ED
LEWGTFDEPIGRIQULHKIUHKQ!QUN!%AA2JIQUN!SDHY!EQ!GQJ!IFNPQLN!LNREGPNT!SEGLDO!FHPJQE
EDHPI!IQUNIIGTNJMNEPTIGPFLNEINT!GQJ#2!Im!%9i!REJJI TNSGFGQ!_ O'E!SKLQUNLSHAZHSKIKIQ! 7!ONE
,_ INLMEQGHPJ!IJUHY'!KPNVKGMHFEDDONQUETEOGNHENEBQOJQNR!GJIKPTNLIHGPI'QUN!DELINJQ!
FUEPINJ!HS!EPBREP!JOJQNR!GP!+PREEERGRENQIERD0?[BUREaHLIHKQDNQJ!HS!QUN!IC+&1M3GPN

! %%



&JDEPTIEPT!(UYEGQNJ!SDEFGNLJ!HQU!WDEO! B SN NISINQER BOEQN! NNEIBSIFLG
E-@>$&8*B1.>$U3,/$ *@>&$1, $+*SE*@)$#H#$9" +SHED LSS 8$+8&'$Z*)-B :$*,' 31 Z;HDQUEK I
"2067[

(N[LIQZ8=,&NGQ&. TXOGK&OGK&!V]ONEE)DEMUSNGHE OIQOT&OGK&OTTIMNOHDKRKGIQ& JI[ !

%%



I
(N[LIQZ3,&%N[VHRQGK &JU&MVOG[Q&NGE&HVNM\GQTT&OGK&Y IXLSQ&S)NINBKODTRINWUIQNYIGRIWINMQGHO[Q&IJU&HVN

XJTH&AIQKe&JI&[ONGRNEEIAZPQOI T, &#OM\[IILGKENTEHVQ&$OGK TOBIACS QDR MEIRI&ILIMQ_&>0II&QH&OX,a8
!

6.3 Geology and geomorphology
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6.4 Oceanography
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6.5 Marine ecosystem

(UN+RKPTINENEHDORGRUSHKLDELINGP-PQELFIEFFDURHIOVLHTKFQBGMKRRNLQGRN
FUDHLHWERMPFNPQLEMERARBITGRI|I!- ZBEINNEB*R%<[HUNFHR_GPEQES{R/YNDIS|
AGLFKRWHDEWEZ EQNEPTLNDNEIENTGRNFSLHRD EFGENDYL HMGRFKQLGNRAELVQG FKOEHERD
QUEQUMNHDORBEIUMRKPTINENEEMQUNGIUNBEPFNPQLEQSAPOQHWDEPBQMBNGY
+PQELFOIBRE LG PIEZ6"[$(UGI GHREUG MNLE JNHG P FLN EIBNGERIK WWIL HWIDGRWDN TEQHLJA
JKFUEJINE_GPWELQGFKEEIUINDND SN EE+G P INGBYUAAX[S

,PD@EUEPTSKB.NJNELFHOEINEEMNNNFFHPTKFQGRUMRKPTINENEAK@UNNINELFUGRUED

_ NNEKPTNLQEENM YT GJQGPEQHNIGFRRKP G QBMELGHMIMNDIS EFQNLEHRRKPGQGNJ
QUEEFFHRWEPGN&3™,5:+1: WUOQHWDEFDBRB R UMRKPTINENEVHDOFABEGR)UEKJQLED
JKRRNLIHS227?] "22XIEPT'2%32 "2%% NLNT G JQCGHHR) UHINEY UMP QE L FQGIEFK RW HIBE LN P T
HSSUREDRNNPGPJKBEDRHPEY 7[B+RKPTINENEUNDSIPQUBRRKPGQENUHRGPEQNT
RH_GINVGPHTNLRIDELIRIEWGPIGQQDNEPBNEEKFKR_NIWEQURUEBDELIBNTNPQEMIHPINJ
EJSHKPEMQUNPQEL FQNEEZ -G P INPY6#[ UNG JHWBEK PEWWNEM] NLGRYGQREP@NYIJWNFGNJ
EPTTGSSNIFHRWHJIGEGHRIQUNPQEL FQERIQK TGREGINKED R2A[$

! %%



R®2'51=E"

+IMELG NEEB IWNFGNEMNN S TNPQGSIBNIENDDGPIJUERBRARKPTINRNEZ (E_DY4)!
O1:*+1,&@3Z:*.1 "+PQELFRQBAQUIEDELMNJIEEIUNNIGHPTNQUNHPMNPQSHBUN
AHPJINLMEQEHPQEL FQEIS PG MGINJIHK LA 4+0-*[$!

O1:%+1,8@:$23Z*8  +PQELFQGF!QHHQU!SG]
8&1* *U3+&5:, @:$B'Z$++ AL HFHTGPNISGJIU
42U-5)3Y3$>*)>138 +PQELFQGFIJQELLO!JbE
W3+&5)3Y3$'36.11 )EQHPTJIJbEQN
<3,)*@)@:$2&1+:%1 CUGQJHPfJILNPETGNL
<@)3'*'E1:$%)3.>1.1:$ |BEQEIHPGEP!RHLEO!FH|
<@)3'*'E1:$21)*E:$  [IREDDNON!RHLEO!FHT
4.+12%)3$)*:+)3+8 5DKN!EPQGRHLE
4'+8&*+3\1:$21+*E+)$\ [ -HPISGP!'GFNTNMGD
85.%23)@)@:$E1fL'T  |GHIQHHQUILNPETGNL
85,-*+&*.'$21,)*B*. $ ‘"NGDNT!EPIDNRHKQU
+213:$>)3,1-4: 5EL_NDNT!TLEIHPSGJU
IO"XQ&(NTVETWQMNQTEIATQIY QK&NGE&HVERX INGKTNIBAQGKE QOT, &+ILIMQ_&7LVASQX&QH&OXa&4=3@&

8 I"HS%6&(

S )r$+%,

I"#$%&'$
0

|
(N[LI; ,8LXGQIO"XQ&SOINGQ&QMITPTHQST&A86%Te&INT\& PEIDERNKNEEMQANANIEENHP&IULHVQ& 'SLGKTQGS
+ILIMQ_&VHHW_EE[NT,MMOSXI,JI[

! %%



'HPNIHSQUNWEQREPEINRNPQHHRJINT (44+0-* OELGPSLHQNF@NNEM+0-* NFHDHIGFED
OHPGQHLGIEMILERRNGQNILNIGJQNIKOPNLE (@B GR)FHIJOJQNRD)[ !]'ELIGRVDERUN
5NDDGPIJUERBEFRKPTINBNEF4+0 -* IINFQHIIXEPTXXS$SHISY HISGRFEDY) LGELNRIEMN
_NNANSGPNHYNMEEGIKKG$(UGRNEPQUEQ GPTGFEQEIEIKPEIIWHPINGPTFHLERJEMN
_NNBSLNVKNP@DIPQGEGEPHQQISGIUGPIS

R®Y®@\'AM=7: MD7DD 74='

INMNLEDD@PTRWNLHYNPIKEPDHPESTINPQGOSGIIGS&PQNLPEQEASIHLQEBEPT
5GHTGMNELERILNNG RUIS PQNPHNVNLEQGEEMEDS IK NG GPFDK TERRWNLHEHDHPGEFU
FHRWLGJRLNQUEBRi IHEUNDH _BBHWKDEQGHE! [${HQESTODBMNPIKEBRR_NLUELMPFLNEJGPIA
EPTQUNWNFGMNDGJOQIIR/4' 'EJeDNEIGPFNLPEY NMNIHRN.NIGHPEBWKDE@ENNFLNEJGPIS$
+DQUHKBKPTINEN E ToD @ DHPENIPHRO JQNREQGRERGQH RIS RERMI NDDEPTY UER
WHWK D EQBHEEME G DEKDNJ @ U EQUNE) BNdWNLG N PSEWHK L EEBIRT G Q EXRQUNHY GPIHI]
INFEHDHPGAGBRGPMA< [ UN+RKPTINRNEHDHPENWLHaNRQMIEMBNIQUEPONEMPHMND
FDGREQMRAAZGRGPE%<P!!

)RWNLHINPIKGEUN GJONIQUIR/A' 'EJePNERULNEQNPNIGH NMNBA 2P T'2%2QNSNDDGPIJUEKJINP!
EPT+RKPTINENENdWNLGNBENGSGFEPNE JEBNES PP TEIREINRWNLMINPIKEPIDHPO
DHFEQBRGHP!&.JDERIQUMNPQEL FGIEFG PIKDEIE WWNERNTaNFQBKMNIMUEQ'%22QUIRHQED
)RWNLHLNPIKEBPHWK D EQEHFORBDN?Xi 'HMNQULNNPNLEQGHPYWNMIQUMRKPTINENE
FHDHPESDNERHPIQUNDHY MY NFD GNP HK M BKTS!

5DKM/NQLNBDEL FQEGIDLNBIDE L FQES HIPH YWNQLNBKQU RGEPONQLMIED JHRQHLRVNQLNDA
+LFQGNLEP TIbKEEDIHFFKG R UNLNEZ+GPDMAAKMWNIAY K TNINGE B 2%7 [+ DBSYUNELN
DGJMENEDNEIGPFNLLRDL/A'$!!

ALHJEREBRZ %AARNWHIQMNIEHPSGLRIFHYWNQLNRNTGRE QS UNMRKPTINRNEEPT
5NDDGPIJUEKNERINEQUBRELINJQGRHMNI6222VEGEQHQN _HHADG SEIOKLWU DG MBKLQUNL
JREDDRHDHPENIE DJSHK PEL HK PAQIOKLWUZBLNNP SERIIRN D DEHA $YULNN LNNTGPHDHPGNJ
YNLIG TNPQGSBNKHITGBBKPQEGRYYGRURBNLLUBPTPNEL IGNREFEPINJEPTHPMGRUNPHY
'KPEQEDUGLNSKLQUMHJIIG! DNNTGREQEIHKPQUNPHYKPEQEBILN.NWHLGERIVNIRIE@Q
'GFbNPOQOHJINIJEPTOEL QGNP GPIKBEK IAP[S!

0 GPBNUEDKHLEINRUMRKPTINEPTSNDDGPIJUEKNRPINKENE B2 %? [+ DQUHKPHWHWKDEQGHP
NJQGREENEMEGDE-GRONWIFLG IREGPUNUEDNEJ ' KPTERER)UNNNWYEFGENE)UNRKPTJINP
EPTUHKQUNAIRDDGPIJUEKIE#E KRW_EFY UEDNIEMNNNBEQNDRGEFDNL EMN DEMGHR) UN
"NLRETNERJDERJEDUNNDDGPIJUEKNEHRLNRDNQ@Z<[BLWNLRUEDNIG DIYNEDNEPT NEDNT
YUEDKMIWNR&RBPHYRJEMEDIHNNH_INLMXFGPDORO*HWNIAHKTNINIEBN2%T$!

1HKQUNNPNWUEREDDNHWBNEDGNTTNDNEEPTFLE NEGQNEEL MEDEHKPERUELNESGLTDGSN
&PQNLPEQGMBRINEDDNEH 2% XBNDECBTLGPGESAA[S

! %"2



|
(N[LIQZ2,&$IMOHNIG&IU&. SWIIHQOHEMSIKIAV QE&HQXXNG[TVOLTQG&OGK&"SL GKINGE &+-QINIEI QP& (ER, 8 &4=3;,

%"



1GQN!

OEGP!_LNNTGPIIJWN ,QUNL!_LNNTGPIIJW ,QUNL!IJWNFG

WLNJINPQ

1FUENSNL!&IDEPTJ "XI2##_LNNTGPIIWEGLJ!+TNDG! !
SLHYPJHP!&IDEPTJ 9?#")RWNLHNPIKGPJIh %9IA<"I_LNNTGPIIWEGLJ!+T¢!
3NPIKGP

)TYELTJ!&IDEPTJ OXI29X!_LNNTGPI'WEGLJ!HS!+T]! 1HKQUNLP!)DNWUEP(Q
BNPIKGPh

;KRRNLISBHGPQMSNEL!  |A79?)RWNLHLI3NPIKGPJIh ! !

SNPGPJKDE

-GPTINO!&JIDEPTJ 9"1<?2!_ LNNTGPI'WEGLJ!+ToDG1HKQU!3HDEL!1bKEJ! 1HKQUNLP!)DNWUEP(Q
BNPIKGPh -NHWELT!1INEDJ

1FUENSNL!&IDEPTJ "XI2##_LNNTGPIIWEGLJ!+TNDG! !

1FHLNJ_OLNETMN1RODGN

<2<%!)RWNLHLI3NPIKGPJh ! 1HKQUNLP!)DNWUEP(Q

1GbHJIbG!ISDEFGNLMN'HM(
SNPGPJKDE

#I<X)RWNLHL!3NPIKGPJh! ! !

1GRJ!I&IDEPT

%7!?X7!_LNNTGPI!WEGLJ!HS!+T1HKQU!3HDEL!1bKEJ! !
SNPIKGP

10" XB&ESWIIHOGHE&EHNIK&OGKEHANIKNY QITNHP& IQOT&NG&HVPECBIT

BERBAGRX &N IKSNUQ&.GHQIGOHNJGOX

d4=32eBRWIIHOGH&#NIK&"IQOT&UOMHWW GRHTaI KXN HLEBAE=AE4=8388&JI&SIIQ&IU&[XI*"OX&WIWLXOHNJIG

2+1#H@$+."./5
34%3'+*+
34%546@ - 8"5
<,.08*%

H)*
+(N0

12 I"#1$9%&(

I"H$06&'( )+,
=4$+>5*+

% @ 3/741)%-*)#)+8(/

Ve #-* #01,1+(#23%4.5#%.+6" 7
1"#-9%8+0*#01,1+(#2-*%%(#9.+6*7

(N[LIQRCHGJI]G&AIQK&MNIMXQTe&OGK&WITTRONEM I QEBEINTGSE T BRBOINQEH#P I KESDIEKIVQIGE ' GHOIMHNM&
>QGNGTEEDILIMQBGUNQXKESIBREN QadREAE,)IIZOXX&QHERX,a&3AA;,

%lln



6.6 Terrestrial environment
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6.7 Human activity
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6.8 Protected and managed areas

%811'32+.208<0="+KM0&2.+/288*/0.11S+,2*/2*%+*.3%B SY X6 !%&2.+/288*/0.11>.&.=*6 !
%+*.3%B %3*1/,&380/','31: 1)3*&2!-+,( 17*321%&2.+/20/1@*1&* . +*3290BS%3B8*d"K9!".+0,& !
Z'&.2.Q3WR4.+/,21T31.&61> 'W.508!11*1.&6!<,+106!3,&6WNV'-*Q".330-i!.&6!3*5*+.1%BS%& |.&6!
+,'&6 1X,33T31.&68@*&*.+*3290B %8+*11,/.2*6 1,& 12441%&2 . +/2F*&0&3' MR1244B,'241S,1*V/&6!0&
249°/"+6,  IW+Ha.11*:308a0/2,+0[.&6@

|
"#S%E& *=24".] '73,2%5,"54&5"23&%.,&5,&%&2A, %" "23#3&3B 73,2%5,"54&5"235232#&: ' T%&2A-C$2%&EBO"3# '
2D-&358 '7%&2'36&-, '73,2%5,"53* $%5EHH0& &, 235G <HE

! II#K



Z,1 032,+B021R6! &'(*&23 ! B ?1+*16*30=8.2*B&4*,8*+.20,&.1.+*, |:<0="+iK"? @U*I&* +*32
B 10B$IS+*32+'6]R.0+E& 1]61.+6 1aTB*&0&3'1!@

"#$%8H*'=24" ['F"-,.%"5'+",&-'23:'=.3$1&3,-*'J&:'5%.--&'-0.9'>"- &'F+=-* "+ $%5&E'999*2::*-52%* . %o#

! II#C



| "BY6Y6& %% &(JHH+#), &t-(./O* (& () 1 2#3'44.5)%

_.50&=16*3/+0)*6!24*1&.2'+*.&6!3/.1*,-124*18+,8,3*6!./205@B!+*50**6 124*!/'++*&2!*&50+,& (*&2.1!
32.2*V124@3B2*+,-124*1T]]1.33*33*3124*1 /2'.1!,+18,2*&20.1!0(8./23124.2!1011! ,+!A,/1'6!.3!.1+*3'1 2! -]
24*181.&&*6!./205020*3@

7.1 Methods and Data
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7.2 Outputs
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$%&!()(*1+,-).1+&/.10 1<=1,;652/+ eyry0 ! 32>.5;,4.6+ D;<6;+,6BG.3+D>
104>/ .D+6;,4E2+
102542+
H2/2;351+15,4E4,42/
F20>.1-26,+.D+B;,;+5.>>25 4.6+46/,3<-26,/+.6J+K4,1466BB3+9>;5423/+46B12>E2}
15,4E2+/24]-45+ | I | I | I I I | | |
32/2'35]:" . - - - - - - - - - . .
VIIAE2+[24/-45+ I | | | 1 1 1 "1 | | |
32/2;35% : : : : : S ’
)./1AE2+
-2,/<32-26,/+ 1"#'+ "
3,B;3+/<3E2I/J+93;E4-2,3 l ' ! ! ' ' I l ! I l
-2,/<32-26,/3+,4>,-2,23/+
2,5
?<>,4126/.3+
46/,3<-26,/+#'+ ! ! ' ' I I <l ! ! '
12$M*+$$3
123. 192.011/45;>+ I |1 I I I 11 | | | |
I<3E2K : s : : : :
$6/,3<-26,;,4.6+.D+ | | | | | I < | I 1 I 1
12>+ : : : : :
I<,.6.-.</+E2145>2/+
K96 I+ I+ H % I+ I 11 | 11 | | | I "=1 | 1 | | | 1
9>4B23/+;6B+2N026B;=> . - . - - - "
03.D4>28/
2,3462+,2,1232B+ "
-453./,3<5,<32+ ! ! | | ! Il I I !
03.D4>3
0;,11-2,345+ I 11 | | | | | | I 11
I<3E21469 : - : ’ : ’
F4325,+/;-0>469
M2.>.945:>+B34>>4¢ | I 1 | | I I 1 | | | I
5.3469 : - : : : : :
M2.>.945;>+/;-0>469 I 11 I I [ Il I I Il [
2,3462+/2B4-26,+ ! ! I I I [ I 1 I

5.346%




=+

I"HSUSHE. (#) (1

| 1,-./012345+ 7.4/2+ 8491,+ 2;,+ 143+ ?251;645;>+;5,4.6 @<23+ C;l,2] ! C;,23+ $6,3.B<52B- F4/,<3=;652+.32-.E;>+D+
. 2-4//4.6] | 2:4[146] + 2-4/I46/ + 2-4/146/ + <3=<>2652 SIZIUSITENSAT! LAIB.<H ALY <3=<>2652 0254243+  6;4E2+D;<6/+,6BG.3+D>
$96&()(*1+,-).1+&110 /<=1,;652/+ . &)‘1;,(70' [ 32>.5;,4.6+
104>/ .D+6;,4E2+
102542+
"#F+:6B+K;,23+ I I I I I [ "
o ! ! ! ! ! ! ! 1 ! || !
$52+5.3469 I ! ! ! ! I I ! ! ! !
8.94/,45;>+/<00.3,+;5,4E4,42/
$52+B34>rv4@9+ ] 11 I I I ] 11 I I | I
K;,23+B34>>/+.3+H!1?+B3 - -t - - - - - - . . -
'E23L/6.K+,3;E23/2+ [ [ | | | I I | | I 11
143+,3,610.3+ I I ! ! ! ! I ! ! ! !
?:3462+,3;6/0.3,+
U2A[2>+6B+=; + I | ] ! ! ! ! L || I ]
:5,4E4 42/
@42>B+5.0/ I ! ! ! ! ! 1 ! ! !
@<2>+1;6B>469+;6B | | | | | |
e ! ! ! ! ! ! L ! ! !

#,=>2P+Q#/+0;92+;6B+032ED925+<,0<,/+D3.-+,12+;5,4E4,42/+,.+=2+<6B23,; T26 +B2B4BPE;-0;496+,1;,+1;E2+0.,26,4;>+,.+4-0;5,+,12+16,;35,45+26 E43.6526 > +4D+2V<40-26,+
4/+;554B26,;>>|+>W§+ . D+2V<40-26,+>4T2>|+,3+=4>><685. E23; =3+

>2/1,9/'9)/?),+1,&71&7-11',9)6/6! )(I75% UBEA*/-7-1 57;,-12/VA1;)--),(-1$+' ;1 72/1%& () (*!,+1+,--).1+&/.-015(61(,)-1?)..! 44&15-151/-&. 7!, +1-/9/'5.]
'-/5'4215(61.,¥)-7)45.1-&11, 71547)9)7)/-Al>2/12/5931'))5(4/1,(1+&/ 11'/-/(7-172/V)-B +1+&/.1- 1)1+, "; -71547)9)7)/-AlIC(6);,-71547)9) 7)/-1/) 72/1?)..1, ;53!
1-&.7)(172/11',6847),(!,+ID?5-7/EN(195'),&-!+,":-1)(4.&6) () 7/:-1725712)..1(, 71%/1/4,9/'5%./' (14,(4.&-),(1,+172/! '[-/5' 4211 *5:;/Al>2/11,7/(7)5.17,!
)(7'.6&41(,( R57)9N-1/4)/-1,V/. A57/N(57)9/-1/4)/-1%]3,(6172/)'\(57&'5.I'5(*/1)-15.- 1511, 7/(7)5., &T1&7!+,15!(&;%/"L, +1'/-/5'4215(6!.,%)-7)45.1547)9) 7)All
G)-7&'%5(4/!,+1(57)9/1?).6.)+/1;581- 14481, (.31)(!11.57),(17,151 (&%), +1547)9)7)/-172571?)..1%/1&(6/'75B/(16&")(*I72/18> HI5; 15)*(Al

|



7.3 Exposures

$%&'()*+!,(I-. +H&*/+((1'0!,1-+*2/-,"113+-4++11211 5+1-,0,+5!&'-+1-,26!")-&)-178+/-,'a!; <1215121!
+1=*¥1>+1-26!+6+>+1-1"1=26)$@'A),5+6,1+(B!;A'D<

E.+1+1=*1>+1-26!+6+>+1AR-12*+1&'-+1-,266F % &' (+%'-.+12/-,=,-,+(1 3+,1G!)15+*-2H+1I13F!-.+!
$%&+5,-,' 215!-.+,*1)-&)-(17,5+1-,0,+5! B236H <12*K)>>2* (+5 |, 11E23631!

K'-+LIE.+1+%&'()*+!'012D/-, = -F(W)-&)-1>2F1=2*F! 11(,G1,0,/21M115,0041G !+ 1=,*1>+1-(1215!,(11"-!

2//)1-+510"1,11-.,(1-236+: IE.+1(,G1,0,/21/+'01+12/-)261"*1 &'-+1- 26>&2/- (1, (12((+((+5!,1!8+/-,'119:J!
3+6'4:!

I"H#$"#%!8% +-%).1-/+-#'0%+0+/+-#,%

#1'H%2)00BVAY%5+ WS (#+6 |

(GWIAART 50! %'-6% &+ 12%+. | )+ %  70()07)(0% #EAE)0 % HILSL++ % 2)06+.-+,%
! & 1H$%&" 1-#2/3$-#4' 14/+2-*)%&-2¥%6  F2*B)* *0'+, %
() +,06&)-F)% W29 +HS-2VU66H D 4)"3HS&'V" -+
1+0%04! )"20%!
'89:;,<=>?@A% | | | ([ I [ I
>9@;;,@:B; ) ) ) o ) ot ’
~@:>% I 1 [ I 1 | I | |
0@ B: . ' P ! ! ! '
0@C=8% I 1 [ I 1 | [ | |
0@:@B: . ' P ! ' ! '
1>D8% I [ I I | [ [
0@ @B ! ' L P ' ! !
'@?%8E?FEG> I | I | I I I
/>A=DB@ADG! | | | I I I | I I I
DAS@'B ! ' ! M L ! L
UE-GHI@CE I 1 | 1 1 | | 1
2D;8>;%
H)BAGEI@BC% | | | 1 | 1 | | 1 1
EB?>A:J>?DFG>% ) ) - - b ) -
SKE@<9>B8
2D8>2% I [ I | | [ [
8E?FEG>BA> " - - . . . .
)B8ZIEA>I%
<>AQBY I | I | [ | I
?>G:AD8>1% -t - - : . . -
BD8@J>%;<bA
>9:JDG%:L%
BD8@J>%LDE | I | | I I I
M3:?%LQ:?D
$7>;>BA>%3%
*@;EDG% ! ! ! ! I ! I
1@;8E?FDBA>

#DFGNO86!J>?J@>P%:L%8=:;>%>BJ@?:B9>B8D G %>G>9>B8{@8=B8@ L Q=% E;%B : 8> BHPD SEQPAF>%aB86>%:ES
8=>%DA&EERIERD BC%EBI>?8DR>BH(FHARB<D@®UB
!

|

E.+1-2*G+-16'/2-,'1(10™*1- +1%+(+ 2%/ 1&*' G*2>>+!>+21 (B!1'-1()*&*,(,1G6FB!-.2-1>'(-1-&)-(1.2=+!&'-+1- B!
21,>&2/-14,- +*¥1>2% 1+11G62/,'6'G,/26!+1=,*1>+1-(I!@!1)>3+*I'0!")-&)-(1.2=+1&"-+1-,26!-'] >&2/-!
12-,=+102)121215106'*21215!,11211)>3+*'01/2(+(14,65+*1+((1=26)+(!/")65!3+!200+/-+5!3F |1, & 221 5!
-&)-(I'0!-.+1?EANI&* G*2>>+:!

! ll##



7.4 \/mpacts and Viitigation Vieasures
E.,(\(+-,"11(5+*(-+! &'-+1-,26+1=*1>+1-26>&2/-(1-.2-14,66!"*I>2F'/[)*12(12!/'1(+O)+1/+!'0!-.+!
,5+1-,0,+51"-&)-(10%'>!- +1=2* ) (12/-,=, - +(!,5+1-,0,+5!,118+/-,'19:#23'=+:!I

E.,(1,>&2/-12((+((>+1-1/'1(,5+*( -.+14™*(- R2(+!,>&2/-('0V)-&)-( !-.2-1.2=+!3++1!5+1-,0,+5.+12/-)26!

*1 &'-+1-,26!,>&2/-(12*+1()>>2*,(+5!,1!1E2363@"'E238Q26 ("12((+((+(!-.+!6+=+6!"01H(2((/,2-+5!4,-.I-.+!
2/-)26!"*1&'-+1-,26!,>&2/{12//*5,1G!-"1-.+ |(&2-,26!+%-+1-BI5)*2-,'1B!(+=+*-F!215!6,H+6,."5!'0!-.+!,>&2/-!
'1)**,1G: |

!
E.+10'66'4,1G!5+0,1,-,'"1(12*+!)(+5!-'I5+(/*,3+!-.+15,00+*+1-I-F&+(1"0!,>&2/-L

@@?>A8% @KDABLG+!, 11+1=*1>+1-26!=26)+(I"*I*+(")*/+(I-.2-1*+()6-(10*">15+/-1/2)(+ P-00+/-!
['1(+O)+1/+(1'0%1-+*2/-,'113+-4++11- +1+%&'(+5!+1=,*1>+1-121512112/-,=,-F!"12/- '"11794%+/*+2(+!'0! 2!
6,>&+-1&'&)62-,'115)+!1-'121!",61(&,66B!'*1215+/*+2(+!'01 2102+ *!, 1=+*-+3*2-+1&'&) 62-,'1!5)+!-'162H+!
42-+*1*+>'=26<17$?7@!A),5+6,1+(B!!C"D<:

@1@BI@?>A8% @RURAEA!, 1!+1=*1>+1-26!=26)+(1"*I*+(")*/+(!-.2-1*+()6-(10*'>!,1+*2/- "1 (13+-4++1!
-+ 1= F1>41-12150- +%1 >&2/-(1 PB,*+/-1'*1,15 *+/-170426-+*2'1!,11(+2G)66!&'&)62-,'115)+!-"12!
5+/*+2(+,116,>&+-1&'&)62-,'1!4.,/.B!,1!-)*1B!42(1/2)(+5!3F!121!",6/(&,66<!7$?@!A),5+6, 1 H¢E8; &<
>&2/-(1>2F11'-13+1H1'411)1-,612!5,*+/-1,>&2/-I'/[)*(: !

@AE9EGD8@J>% @O</AB,1+5!,>&2/-'0!&2(-B!&*+(4-1215*+2('1236F!0"*+(++236+!2/-,=,-,+(:!!
N)>)62-,=+!,>&2/-(1>2F'//)*I'=+*1- >+12151(.")65!3+!12((+((+5!3F!6"H,1G!2-I'- +*1.)>2112/-,=,-,+(!
'N**,1G1,11- +1&*&'(+5!6'/2-,"1(:! '@('4,-.1,15,*+/-1,>&2/-(B!/)>)62-,=+!,>&2/-(1>2F!1'-13+! ,5+1-,0,+5!
)1-,61215+/-1,>&2/-1.2("'/[)**+517$?@!A),5+6,1+(B!;C"D<:
N)>)62-,=+!,>&2/-(12*+!/'1(,5+*+5!,118+/-,'119DB+6'4:!

I"#"$&'()*+ , '-. W%K0.09*) )'1l. >-%23. 45, '-. 3%-&% 652(, '-. %

I"#'$" PV ;<8&=;: 98% @B o
@("*+/*5+51,118+/-,'1]! 23'=+121*21G+!'"0!()*=+F!+0),&>+1-14,66!3+!)(+5!1215R*I5+&6'F+5!"1-"I-.+!
E.42,-+(IA62/,+*1215! R.+60!4,-.121*21G+!'012/-)26!'*1&'-+1-,26! >&204]-.+!1+1=*'1>+1-: |
!
:2(-*'%*-%,-2'%3).*,%*=!/"%-.* %3) 2*"
@/-,=+!(+,>,1')*=+F(1)(,1C&6'(,=+!()*/+{4,661>2F!*+()6-!,1}.+10'66'4,1G>&2/-( L!
21 S+(,5)+(2-1-.+1&',1-'015+-"12-,"11'"01+%&6'(,=+(12-1=2* ") (15+&-.(!4,-.,1!-.+! /+T!
3! $L+*GFI*+6+2(+!,11-.+10*>I'011",(+B!&2*- /)6 DGR 12- " LI'//)*(11+2*1-"  BI"12L +1 /+1()*02/+T
[V $1+*GE+6+2(+!,11-.+10"*>1'01+2-T
5:1 >#'%-¥3(&'(26!"0!+%/+((1+%&6'(,=+(1215!+%&6'(,=+(!&2/H2G,1GB!4.,/.1/214'4 3+ 5!0*'>!- +!
0,+6B
+1 E.41&-+1-,26*+6+2(+!'0!132--+*F!2/,510*'>1- +15+-+/-'11+0),&>+1-:



2:55%&6'(,=+1*+(,5)¥(
I"HSY& &(H)*' +,-) % & 'S %" /0$&, 1)

E.+14+0%&6'(,=+12/-,"114,6616+2=+-*2/+(1'0!/'1-2>,121-(!, 11-.+1 /+12-1- +1&' 1-1'0I5+-'12- 'L IE.,(BIZB5!-']
- +1(>26612>)1-(101/'1-2>,121-(10%>1&*+=,)(121510)-)*+1(+, (>, /1) *=+F(, LIU+(-|@1-2%/- /2: |

2)$&").&'$.+ 3,&,4$&,5.F

¥ EAHI2MHIT-*42->4+1- (101, (1,>&2/-:11S+(,5) +(14,66!3+16+0-13+.,1512(121*+() 6- "0l + % &H( B4 -!
'16F!,11(>266!7-*2/+<12>")1(:

¥ E.+1-'-262>")1-I'014+%&6'(,=+(!-'13+)(+5!3F!-. +1?EANR/ . +=+!I- +1(-2-+5!*+(+2*/.I'3V+/-,=+(14,66!3+!
*+5)/+512(12!1/'1(+O)+1/+!I"0N) (,1G!-.+1=,3*(+,(1+0),&>+1-12(121126-+*12-,=+I(")*/+10™*12/- ,=+!(+,(>,/!
>+2()*+>+1-( 17(++!13+6'44

6)%5-+'7))#, .4*
S+/*5(14,66!3+1>2,1-2, 1+5!'01- +12>') 1-("'01+%&6'(,=+(I¥5!-.*)G.)-I- +1?EAN!/2>&2,G 1:!
|

3K (+!

I"HSYO& & (H)*'+,-) &

E.+15+-12-"1" Ol+%&6'(,=MY(+!-'I"*12-1-.+1()*02/+!'0!-.+!,/+14,66!*+6+2(+!(">+!+1+*GF!,1!-.+!0*>I"0
1',(+'4.,/.1.2(0-.+1&'-+1-,26!-'15,(-)*3!121F!1+2*3F!4,656,0+:

2)$&").&'$.+ 3,&,4$&,5.F

¥ EHI?EANI(+,(>,14"%H14,6613+1)15+%-2H+112-1%+>"-+16'/2- "1 (1G62/,+*(1215! /E-P6=+(1215!2-!
['1(,5+*236+15,(-21/+(10*>121FIH1'411/'1/+1-*2- "1(1'014,656,0-44@ (1()/.!15,(-)*321/+1, (! 2((+((+5'2(!
3+,1G!.,G.6F!)16,H+6F1215!1'10)%- +*1-%+2->+1-1, (/' 1(, 5+*+51-'13+11+/+([2*F:

8)%5-+7))#,.4*

211 +1=4+*F1)16, H+6F 1+ =21HA12/- =+1(+,(>,/1()*=+F14*HY2) (+(I5,(-)*321/+1-'14,656 0+ BI*+/'*5(14,66!3+!
2H+1B15! -14,66!3+*+&*-45;

!

[ W+2-

I"#$%& &(#)*'+,-) Y&
E.+15+-12-"1I'01+%&6'(,=+(14,66!*+6+2(+!(">+!+1+*GF!,1!-.+10*>1"0! H2-:
2-)$&").&'$.+ 3,&,4%&,5.F

¥ @F!.+2-1-.2-1,(1IG+1+*2-+514,66!5,((,&2-+!*2&,56F!,1-"1-.+1 [+I"]['65!@1-2*/-,/12,*14,- 11+ (6,5, 36+
I'1(+O)+1/+(: "'@//*5,1G6FB}55,-,'126!-*+2->+1-1,(1/'1(,5+*+5F'13+! 1+/+((2*F!

!
5:1$9%&6'(,=+(15,(&'(26!215!3)*1,1G"0!1+%&6'(,=+(1&2/H2G,1G
I"HSYO8&(H)*' +,-) Y& +'%/"/0$&, 1)'

X15+*, 1-+*12-' 126121 (&'*- *+G)62-, 'L (F%&6'(,=+(1&2/H2G216) 1 B(+5! +%6&6'(,=+(12(+661/62((+5'2(!
2Y2*5)(IG"5(121514)65!*+0), *+15+5,/2-+5171'LR2((+1G+*<106,G.-(IV)(-I-T+>'=+1- +>:1IN'1(+O)+1-6F B!

! "#J



LIS 411> 126121514 1=, ¥ 1>+1-266F 1 2&8* &*, 2-+1-15+(-* F1+0((1+%&6'(, =151+ %6&6'(,=+(!
&2/IH2G, 1B%-(A$%/+((1+%&6'(,ZH()B5121F1*+>2 112-1- +14+15I'01- +1(+2("1<4,66!3+!5+(-*F+5I3F!
['1-*66+515+-'12-'1:11$%8&6'(,=+(1&2/H2G,1G!4,6813# B+ 5!3F! () &+*=, (+5!'&+1!3)*1, 1GB.14,66!6+25!
-1 &'66)-,'1I'016'/26! (L'4IR!, [+1+1=,*1>+1-12158 66!>2H+1H)62- =+1/'1-*,3)- "11-1*+G,'126!215!G6'326!
2->'(&.+*,/18'66)-,'1: |

2$&").&'$.+ 3,&,4$&,5.F
¥ E.+1>212G+>+1-1'01+%&6'(,=+(1215!5,(&'(26!'01+%/+((!>2-+* 26 (14,66!3+1)15+*-2H+11,112//*521/+!4, - |
- +1Z@8!215!X8@[!1$%&6'(,=+\(IN'5+I'0IN'15)/-121513F1-*2, 14+51215!/'>&+-+1-1+%&6'(,=+(14+%o&+*-(T

¥ S+(+24.4*(14,66!3+15,6,G+1-1,11-.+,*1/26/)62-,"1(1'0l-. +122Y'01+%&6'(,=+(I*+0), *+5! (12(1-'1>,1,>,(+!
- +125"1-(I5+0), *+51-13+15, (&' (+5!'012-1- +!+15!'01- +!(+2('1T !

¥ 201+ 41254121 BbH+((1+%&6'(,BY . +F4,66!3+!5+(-*'F+5!,112!/'1-*66+5!>211+*14+66!242F Q15!
4,656,04+T

¥ 2)*1,1G101+%&6'(,=+42/H2G, 1666132 1,> (+5!3F!)(,1G!(>266!&5)G!, ' I-.+I(1'4 T!

¥ ]16F!(>26610)21- - ¥q1&2/H2G, 1534 13)*1+5!2-121- >#215I'16F!,116,G.-I"11'14,15!/'15 - "1(T!

¥ |U+/>&6+-+5B13)*11& {14,6613H+P/'=+*+514 - 10%+(|(1'4 1-12=" 512(.(8&*+25,1GI02*:
6)%5-+'7))#, .4*!
S+/*5(14,6613+1>2,1-2,1+5!'01- 9)21- - +(1215!6'/2-, 1(4.+*+14+%/+((1>2-+* 26 (14+*+15+-"12-+5IRI3)*1-:

!

+1['-+1-,26!*+6+2(+!'0!32--+*F!121,5

"#S%E&'&(#)*'+,-) VE-+'%/"/0$&, 1)

?0121F!32--+*+(14+*+1-'16+2HB!2¥2¥5) (1()3(-21/+ (17 *94%)6&.)*,/12/,5<14")65!3+16'(-!-'-.+!
+1=*1>+1-17263+,-'11-'1(1'41215! /+!,1!-. (//2(+!215!1"-I'1!-"1 [+ B*++1G*)152154")65! 255!-'!
255,-,'126!&'66)-,'1!+=+1-(1-.2-1.2=+!"//)*+5! 11@1-2*/-,/2!,1!-. +1&2(-:

2-)$&").&'$.+" 3,&,4%&,5.%

¥ @66!+0),&>+1-1,(15+(,G1+B@R+>&+*2-)*+!0,+65!)(*:

¥ @66!32--+* +(12%+! (+BO-ERR/ 5! @3(*3+1-1A62((1"2-17 @AB2--+* +(14. /. (,G1,0,/21-BF5)/ +(!-.+!
* (HI'ORLFI*+6+2(+1'01.2Y2*5") (10)3(-21/+(!

¥ E.+IM/+,=4*1+0),&>+1205132--+* +(12*+1/'1-2,1+5!,1121126)>,1,)>1/2(+!"™1(,>,6 B1()/.!-.2-1,11- . +!
)16,H+6F!+=+1-1-.2-12132--+*F142(152>2G+5B!21F!.2Y2*5")(1()3(-21/+(14")65!3+!/'1-211+5

B)%5-+'7))#,.4*
@1F!(&,66!+=+1-(14,66!3+*+/*5+5121 5/*+&"*+5;

! II#D



:2(-*'%*-%,-2'%3).*;96.-?)"%*-%'%"3) 2*
8+,(>,1()*=+F(1)(,1GE,3*2-,'112(12!(")*/+14,66¥1>2F *+()6-!,11- +10'66'4,1G>&2/-( L!
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¥ @66!?EANI/2>&(14,66!3+1'1I(1'4IR!,/+121511'-I'11 /+HIG*)E514. /.14,66!>,1,>, (+I'=+*266!,>&2/-(:!
!

3:1['66)-,'1I'0I(L'4IR! /+1+1= ¥ 1>+1-10%>1- +15 (&'(26!'01.)>21142(-+: |

I"HSY& & (H)*'+,-) %&'S.+'%/"/0$&: 1)

@66!0,+65!/2>&(14,66!G+1+*2-+1)>21142(-+B1215!4 +*+1&E- /2RI, 6613+1/'66+/-+5!, LIXKI2&&*E+5
['1-2,14*( 1215P+>'=+51-121()&&*-,1G!(-2-,'110™15,(&'(26!

W'4+=+*Bl- (14,66!1"-13+1&*2/-,/236+10*>1266!0,+65! 2HE(>+!5,(&'(26!'01.)>21142(-+!-"1(1'41215!
J+14,661-2H+1862/+:11211()/.1/2(+(1.)>21142(-+14,66!3+15 (&' (+5!,1-' [+ & HHZ=+*+54 - |(1'4:11  U2(-+!
5,(&'(+5!-'1,/+14,66!13+!+1-*2&&+51) 1;;6(F+6+2(F, 1-1-.+1>2* 1+1+1=*'1>+1-I'=+*121&+* 'BI'OIF+2*(1-']
5+/25+(!

$(-,>2-+(I'0!1="6)>+(1"01.)>21142(-+!6,H+6F!3+!5,(&'(+5!-'l,/+! .2=+!1"-13++11/26/)62-+5!2(!-.+11)>3+*(!
'01/2>&(1 7215!-.+11)>3+*(I'0!1&+'&6+12-1-"(+1/2>&(<I12*+!1'-IH1'4112-1- +!- >+1'01&*+&2*24'0!-., (1$? @t

2)$&").&'$.+'3,8,4$&,5.*"

¥ W)>21142(-+14,66!3+!*+>'=+510%'>10,+65!/2>&(10'*15,(&'(26() &&*-, 1G!(-2-,'1(1215!(., &(!-'I-.+!
0)66+(-1+%-+1-1&*2/-,/236+:



[:1$>,((,'1(1-'12,¥10%'>13)*1,1G0'((,60)+6(
I"H$Y& &(H)*+,-) %&'S.+'%/"10$&:1)

$>,((,'L(10*'>1-.+13)*1,1G'010'((,6!0)+6(D"™*!/"H,1G!12-1.+2-, 1G12-10,+65!/2>&(14,66!'//JE.+1+>,((,'1I'0!
G2(+(14,66!82((!,1-'1-.+12->'(& +*+12151255!-"1+G,'1 28 G6'32B4>'(&.+*,/1&'66) -, 1BI215! 21 F!
&2%- [)62-+(2F(+--6+1)-1"11 1+2*3F/+R(1'4 1()*02/+(:!

@114+>,((,"L(12((+((>+1-10"1- +12EANI2(12!14.'6+1,(1,1/6)5+5118+/-,'119:D13+6'4:]
2)$8").&'$.+'3,8,4$8,5.*"

¥ @66!/"H,1G!215!.+2-,1G!+0),&>+1-14,66!3+!/6+21 (HB2155!-"1+1()*+! -1¥)1(12(1+00,/,+1-6F12(!
&((,36+T

¥ $>,((,'1(14,66!3+!>,1,> (+51-1- +1+%-+1-18&*2/- [236+I3FI'L6F)(,1G!/"H,1G!215!.+2-,1G!+0),&>+1-12(!
215!4.+11*+0),*+5t

6)%5-+7))#,.4*

S+/*5(14,6613+1>2,1-2, 1+5!'01- +1="6)>+(1215-F&+(!'0HHB)*1-12151/2*3'11+>,((,'1(14,66!3+!,1/6)5+5!, 1!

12-'1261&* G*2>>+14+> ((,'1], 1=+1-" +(;!

I "#1 "#%6? B3G 9E S-BG BEFo

8+/- LI LI S+(*,3+(1- +1>+-"5(10"*1-*21 (&"*-, 1G!215!(-"* 1G10)+6!,1!-.+10,+65!-*)G.")-I- +I?EAN!
12>82,GHI@(11'-+5!123=+B!-. +1?EAN!4,66!3+121c0)+61.) LG*FMI&H G*2>>+1215!- +1>'=+>+1-BI(-*2G+1215!
*21(0+*!'0162*G+1="6)>+(1'010)+61/2** +(I-.+1* (HI'0! (K., 66(:

!
-)'$)"1"8'83%/+('DO; T/3") DTV

E.+12,*5%'&1'010)+6!5%)>(R-1+,-. +*I8HF!Z6)!"*18 Z2F!21!S @dYHCB!4,66!5DF*+()6-1,1!-.+10'66'4,1G!
>&2/-(U

21 ['66)-,'1I'0l-.+1@1-2%/-,/1+1=*1>+1-1-*)G.I- +*)&-)*+!"  OI'1+I"*I>"*+I5%)>(I'1l >&2/-T !

3:1 ['66)-,'11'0!-.+16'/26!(L'4IR!, +1+1= ¥ 1>+1-14, - 1>2-+* 26(1215!,-+>(1) (+5!-'1&2/H2G+!-.+10)+6!0"*!
- +12 *B*&BI1/6)5,1G4"512151/2*3' 2*5BI(-*'&(B!1+--,1G!2151&2*2/.)-+(:

2:'66)-,'115)+1-'1210)+6!(&,86
I"HSY& & (H)*'+,-) %&'S.+'%/"/0$&: 1)
@1F12,*5+*&1'010)+61/2*%* +(1('>+!* (HI'0!(&, 662G +IBIHEIS +  1¥)&-)*+5I*152>2G+510)+6!5%)%:!

?0121F!15%)>(12*+152>2G+36!4,66!3+!16'(-!'1-"1-.+16'/26!(1'4IR!, /+!1+1=*'1>+1-.@ (I*+/*5+5!23'=+BI21F!
0)+6!'*16,0),5!(&,6-1'11(1'41215!,/+!,(1/.266+1G,1G!-'1*+/'=+*12183821 +-*2-+10),/H6F!,1-"1-.+10,*1!6 2F+*:

20121(&,66!+=+1-14+*+1-"1/[)*BI21F!) 1*+/'=+*236+16, CHBREBIE*+=,)(10)+6!(&, 66! +=+1-(I-.2-1.2=+!
Iy*+51, 1 @1-2%/-,/2:)

2-)$&").&'$.+'3,&,4$&,5.*"
¥ E.+12,*5%&!14,66!3+!'=+*(++1!3Fl.,G.6F!-*2,1+5!215!+%&+*,+1/+5!S@d!&+*('11+6T

! llaC



¥ @66!0)+6!5%)>(12+1&2/H+5!, 11/'662&(,36+!/2*3'2*512 1 5AZR6E6+-(1-'1/)(., 11-.+1 ,>&2/~(T!

¥ E.+12,*5%&!4,66!-2H+!&62/+!'1-'1*+62-,=+6F!('0-!(1'4B!4.,/.14,66!>,1,>,(+!-. +|6FHBEH*)>(13+,1G!
52>2G+5T

¥ A*)15!(-200!-*2,1+5!,1!10)+6!(&,66!*+(&'1(+!4,66!>'1L+¥2 *5*&1215!4,66!3+!1236+!-'1*+(&'15!0),/H6F!,0!
210)+6!5%)>!,(1(++1!-'1346+2H,1GT

¥ @!(&66!*+(&1(+H,-14,66!3+!(-2-,'1+5!4 - 1- +|G*)15!(-200

6)%5-+7))#,.4*

211- +1)16,H+6F!+=+1-1-.2-1210)+6!(&,66!//)*(B!-. +1 22 BI-F&+1'010)+6!(&,6-14,66!3+*+/*5+5121 51*+&*-+5:]
!

3:1['66)-,'11'01-.+16'/261+1=, ¥ 1>+1-14,- 142(-+1>2-+* | 26(10%'>]- +12 *5*'&l

I"HSY& & (H)*'+,-) %&'S.+'%/"/0$&: 1)

E'l+1()*+!1266!0)+6!5%)>(12*+!5+6,=+1+B}-1- +FI12*+!&2/H+5!'1-'1&266+-(1215!&*'-+/-+5!4,-.14"51215!
[2*3'2*51-'1/)(.,'1!-.+!,>&2/-B!215!.+65!-'G+-.+*14,- 11+-- 1G1215!(-*'&(: !

E.+15+(/+1-F2-+1'01-.+1&2/H+T*)>(!,(1/'1-*'66+5!3F!121&2*2/.)-+:11@66!'0!-.,(1255,-,'126!>2-+4 X! 1 ++5!
S13+1>212G+512-1- +1(,-+1'01-.+12 *5*¥&1-'12=" 51 -13+,1G!6'(-!-'I-.+!@1-2*/-,/1+1=*1>+1}:

2)$&").&'$.+'3,8,4$&,5.*"

¥ @66!>2-+*26(1)(+5!-1&RIH0)+6!5%)>(14,66!3+!/'66+/-+5!3FIG*) 151(-20012-1- +1(,~+'0l-.+12, *5'&
[2/H,1G!>2-+* 26(14,6613+1+ - +*1+) (+51*1x4-)* 1 +51-'1S'- +*25042(-+15,(&'(26:!1K+--, 1GBI(-*'&(1215!
8&2*2/.)-+(14,6613+/'66+/-+5B1&2/H+51215!%+-)*1+5!-'- +1S@d:

B)%5-+7))# 4"
211-+1)16, H+BFI+=+ 11533 (125 HB' (-1 1= +14+1= ¥ 1>+1-1- +F 14,66!3+1%+/*54512151*+&*-+5;

!
D(")+4=" 883 +('.+)-"3%["2+(-"#%'-# (68-*/$

8+=+*2610)+6!/2/.+(14,66!3+1+(-236,(.+5!,11-.+10,+65!-'1()&&*-1- +|?2EANBI@EYAI>2F 1*+()6-!, 11-.+!
0'66'4,1G!,>&2/-(L

21 ['66)-,'1'01- +H@1-2*/-,/1+1= #1>+1-1- *)G.I- +19)&-)*+'  OFI6+2H2G+I0*'>I'L+!*1>"*+10)+6!
['1-2,1+%(: !

!
2:['66)-,'115)+!-'1210)+61(&,86
IS8 &(H)*+,-)%&'$. +'%/"/0$& 1)

d)+614,66!13+!(-*+51218156+5!, 11- +10,+65!, 1121=2* +-FI'01/'1-2,1+*(1, 1/6)5,1G!(>266!215!62*G+10)+6!36255+*(l
:CJ16,-*+15%)>(1215!(>266+*.2151/2%* +51/211, (-+{@66!0)+614,6613+!(-*+5I'11(1'41*1 /+121511"-I'11 P+
0*++IG*)15:

|1/+1215+& -1, (16+0-1)12--+15+5101- 4, 1-+*BI121F!()3(+0)+1-10)+6!6ABFI&'-+1-, 266 F 1*+()6-!, 111+ 2*P
['>8&6+-++>&-F,1G!'012136255+*1215!- +16'((I'0!>"*+1-. 211 IBAGE+(1'010)+6!, 1-'1- +125V2/+1-1(1'4&2/H:!



d2,6)*+1-"1(+/)*+136255+*1=+1-(1/**+/-6F14')65!*+(J6EI0)+6!6'((!5)*, 1G!-.+14, 1 :45* =+113F!- +14+ G.-I'0!
(1'412/))>)62-,1:1  IN2*+6+((15,GG, 1B+S'=+1(1'412%) 151 +136255+%(1/')65126('1/2) (+121-+2*: |

201(&,66(14+*+1-1//)¥10)+614)6516+2H!, 1-'I- +1(1'4IRIAL =, *1>+1-: 1@ (*+/*5+5123'=+BI121F10)+6!"!

6,0),5!(&,6-'11(1'41215! /%(1/.266+1G, 1G!-"1*+/'=+*12151/211&+1+-*2-+10),/H6F!, 1-'I-. +10,* 16 2F+*

20121(&,66!+=+1-14+*+1-1/J*BI21F) 1*+/'=+*236+16, YBRE5!-1&*+=,)(10)+6!(&,66!+=+1-(1-.2-1. 2=+

U451 1 @1-2%/-,/2:)

2)$8").8'$.+'3,&,4$8,5.*"

¥ @66!0)+6!>212G+>+1-1,10:+65!4,6613+!)15+*-2H+11-14+66!5+=+6'&+5!215!5'/)>+1-+5!6,665!0)
>212G+>+1-8*/+5)*+(13FIZ@8!215 X8 @[T

¥ b+5,/2-+510)+6!.2156+*(17c0)+6,+(M<!4,6613+!(-2-, 1 H3126)BAHG) +6!5+&'-(T!

¥ U.,6(-1&+&B+2%+1'11(,-+BI-.+10)+6!/2/.+(14,66!3@)62*6 F!/[H+510"*16+2H(T

¥ d,+65!0)+6!4,66!3+13)15+5!-"1- +1+9%6-+1-1&'((,36+:!"2*G+10)+6!(-*2G +136255+*(14, 6B BIEEH 15!
O'*1'=4%4, 1-+*I(-*2G+T

¥ d)+6!(&,66!H,-(14,66!3+12=2,6236+!2-1+=+*F10)+6!/2/.+: | E/BYFHABERLG+'0*+&2,*1>2-+* 26(I-'15+26!
4 ,-182*- 261-+2%(1*14++&(1,1/6)5,1G!c/62>1(.+66(MI74.,/.1/211(+ 26121 (3P6BI2436255+*<B!(+26,1G!
&2-/.+(12151G6)+(T

¥ 8&2*+136255+*(14,66!3+!.+65!P)HEEH &'-I4.+*+10)+6!,(1(-*+5!,1136255+H]=+*&2/H!5*)>(14,66!3+!
+65!12-1266!(,-+(14.+*+16 20pH6!5%)>(12*+!13+,1G! (-*+B

¥ b,GG,1G!,11215!2*)15!0)+6!36255+*(14,66!'16F!3+!) 154¢; PENEIB2(-, BB25+5! (.'=+6(T

¥ D/)>+1-+51c/6'(+15'41MI&* [+5)*+(14,6613+10'66'4+51&* "II'=+*4, 1-+* 1GI-.+10)+6:Ib*BR+2H!
1&6,1G('110)+6!36255+#,66!3+!32/BH&I3FIG2-+1=26=-+(1"11266!0F,1G(

¥ d)+6!(& 66!+(&'1L(+!-*2,1,1G!4,66!3+!18&*'= 5+51-' &IH+FI&+*('11+61&*, *I-'15+&2*-)*+1-| @L-2%/-,/2:

6)%5-+7))#, .4*

211- +1)16,H+6F!+=+1-1- 2-1210)+6!(&,66!"//)*(B!-. +1 212}B!-F&+1'010)+6!(&,6-14, 6613+ 1*+/*5+ 5 RI'SI4E: |

!
D6-I'("%66")* () +#968*) "8'83H/+HS' " * *#("8'83*/-# 2/ +$$¥)%

E.+1-%21(0+*1'010)+610%'>1(., &I-"I(."*+1215!- +1-*21 (&'*-I'010)+613F1-*2=+*(+! 1136255+*(14,66!"1>2FF1()6
-+10'66'4,1G!,>&2/-('Ll- +1+1=,*1>+1-!

21 ['66)-,'1'01-+H@1-2*/-,/1+1= #1>+1-1- *)G.I- +19)&-)*+'  OFI6+2H2G+I0*'>I'L+!"*1>"*+10)+6!
['1-2,14%( I*10)+61.(+( :!

I
2:'66)-,'115)+1-'1210)+6!(&,86
I"HSYO& & (#)*'+,-) %&'S.+'%/"/0$&: 1)

d)+6136255+*(14,66!3+10,66+5!5, *+/-6F10%'>1- +1SSSI$*1+(-18.2/H6+-"1121 5IWAGI[* - HLERL 0!~ +]
2EAN!/2>&2,G1!,11j21)2*F1:C"a: IE.+1-*21 (0+*I'010PHBISH ((+61-1- +1(.*+1/2** +(1- +1* (HI'012!(&,66B!
- *)G.10™*14+9%2>86+121(&6,-1.'(+I'*1&"*1/&6,1G:!



E.+1-%21(&'*-I'010)+6!, 1136 255+*(I'Ll- +1-*2£+H2%* +(I- +1% (HI'0121(&,6610%'>121(&6 ,-I'14++&,1G136255+*:

201(&,66(14+*+1-"1//)¥10)+6!4')6516+2H!, 1-'1- +I(1I'4IRIAL = *1>+1-:1@ (*+/*5+5!23'=+BI21F10)+6!'*!

6,0),5!(&,6-"11(1'41215! /+1,(1/.266+1G, 1GI-"T+/'=+*1215/211&+1 +-*RAHEF!, 1-'1-+10,* 116 2F4*:

20121(&,66!+=+1-14+*+1-"T/[)*BI21F!) 1*+/'=+*236+!6, CHEBRE5!-'1&*+=,")(10)+6!(&,661+=+1-(1-.2-1.2=+!

U451, 11 @1-2%/-,/2:]

[66)-,'"11'0l- +1@1-2%/- /1+1=*1>+1-1- *)G.I- +1%)&-)*+I'  OI*I6+2H2G+I0%>!"T+I*1>%+10)+6!/'1-2, 1+*(;

2)$&").8'$.+'3,&,4$&,5.*'

¥ 8.,&1-1(*+10)+6!-*21(0+*I70,66,1G'0!36255+%(<!4,66!3+!/2*+0)66F!>212G+5!215 )& Bt=+EH5,
5+&6'F+5!-'1>'1 -*10"*16+2H(1215!(&, 68(

¥ @66!V',1-1/'11+/-"1(12*+(+BR6,1G! @=+FIW2*5'66!/)&6, 1G(I-'1*+5)/%{HH#10(&, 667

¥ b+6,=+HFI=+((+61(/)&&+*(12*+1'&+115)* 1G!*+0)+66, 1 GHBLERI(. &B+!4,66!*+()6-1,110)+6!*+-+1- 1!
'1 B'2*5T!

¥ @66!0)+6!>212G+>+1-1,11-.+10,+65!4,66!3+1)15+*-2H+1!-"144GEBEAEHE'/)>+1-+510,+65!0)+6!
>212G+>+1-1&*/+5)*+(13FIZ@8!215!X8@|

¥ Z@8!215!X8@[!.2=+1>21F!(+2('1("01+%&+*,+1/+!, 11*21(G10)+}, 1G!0)+6!1362554*(T

¥ Z@8!215!X8@[1-*2=+*(+1>21)R6@Q153"H(!,1/6)5+!G),521/+!'1+ +1>212G+>+1-1215!-'4,1GI'0!
36255+*(121514,66!3+10'66'4+5!2-1266T4,>+(

¥ Z@8!1215!X8@[!.2%{4236,(.+5!",6!(&,66!/'1-,1G+1/F1&621(10™1-*2=+*(+I'&H(D-,
¥ E.+10)+6136255+*(EA3++11-* +51215-+(-+5!, 11@1-2%/-,/2!4,-.11'102,6)*+(!-'|524+

¥ d)+6!8255+*(12*+!/2*+0)66F!>212G+5!1215!-.+,*12G+B!)(+1215!/'15)- M XB6F!>'1,-*+51215!
*+/*5+5T!

¥ Z6255+*(14,66!3+!, 1(&+/*+8)62*EF121F!(,G1'0!6+2H(

¥ @!0)+6!(&,66!H,-14,66!-*2=+6!4,-.I- +|3BEEB{H(, 1/6)5+121%21G+'01*+8&2 *1>2-+* 26 (1264, -.!
&2%- 261-+2%(1*14++&(!,1/6)5,1G!c/62>1(.+66(M!I74. .1/211(+26121(>266!-+2*1, 112136 255+*<B!(+26,1G1&2-/.+
215!G6)+HT

¥ @!(8&2*+136255+*14,66!-*2=+61'11266!-*2=+*(+(1215!/210340)HE-*21(0+*!, 11/20G'216+2H

6)%5-+7))#,.4*

211- +1)16,H+6EH 1-1- 2-1210)+61(&,66!'//)*(Bl-.+12>") 1-1215!-F&+!'010J&65-14,66!3+1*+/*5+5121 51*+&* 45
!

!



7.5 Summary and evaluation of impacts
8+/-,"119:11,5+1-Q+(-.+!&'-+1-,26!75,*+/-B!,15,*+/-1215!/)>)62-,=+<!,>&2/-("'012EAN!/2>&2 G5! - +!
=2*")(! 2/-,=,-,+(-13+1)15+*-2H+1L:1IE. (I(+/-,'11+=26)2-+(!-.+!,5+1-,0,+5!&'-+1-,26!,>&2/-(\3F!-2H,1G!,1-'
2/ 1-1- +1- *++16+=+6(1"0!(,G1,0,/21/+!,5+1-,0,+5!, 1LI@*QYB'<!'0!- . +![*'-'/'6:! |
?211"*5+*1-'1+=26)2-+!-.+1(,G1,0,/21/+!'012!G,=+11&'-al; 38 2/-B!-.+!(&2-,261+%-+1-B!5)*I+4B1 - F
74.,1.126(',1/6)5+(12!16+=+6!"0*+=+*(,3,6,-F62156,."3'0!-.+!,5+1-,0,+5!&'-+1-,26!,>&2/-(12*+!/'1(,5+*+5!
(12(1-"1+=2 6)2-+!-.+I'=+*266!(,G1,0,/21/+!'0!-.+1&'-+1-,26!,>&2/-I'01+2/.12/- 4,-F:!
E2368)-6,1+(1-.+12((+((>+1-1/*,-+*,21215!5+0,1,-,'1(!-.2-1.2=+!13++11)(+5!4.+11+=26)2-,1 G!-.+!(&2-,26!
+%-+1-B!5)*2-,"1B!,1-+1(,-F!B153%6,."3'0!-.+!,5+1-,0,+5!&"-+1-,26!,>&2/-(10"*!- +1+1=*'1>+1-26!
+6+>+1-(17-236+1215!>+-.'5'6'GF!>'5,0,+5!0*'>!]+*-+*B!; @3
?2214+2/.1/2(+!-.+1(&2-,26!+%-+1-B!5)*2- "1 B! (+=+* 1B P4, ."51 2*+I (/*+5!"-"115+&+15,1G!'1!4 . +- +*]
+2/.1,(1/'1(,5+*+5!-"13+Ic6'4MB!c>+5,)>MBlc.,G.M!"*lc=GHMAI @ 1!'=+*266!*,(H!(/*+!73+0"™*+1215!20-+*!
-*+2->+1-<1,(1-.+11/26/)62-+5!2(10'664(

.@;R%;A:?>%S%;>J>?@8Q%;A:?>%TWIE?DS8@:B%;A: BRIB@I=PEBO%;A:?>%T%G

E 415 (HI(/*+H5H+-4%> 1+(14 +- +*1- +1'=4+*266!* (HI6+=+6!,(1c6'4AMBIc>+5,)>MBIc.,G MENE2E{FL)-1, 1!
-236D:!

DO %J ol An , SLIBS@AGHAAYo
.@;R%;A .@;R%G%J 6>;A?@<8%:B 8=>%6$7:8:AUG

g o @I1+&-236+) 154415 (-1 *)>(-21/+(:11?>82/-16, H+6F1-'13+] (- 210>, 141

T ' >212G+51- *)G.11"*>26!'&+*2-, 1GI&*+5)*+(:] #21(,-*F!
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7.6 Cumulative Impacts
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7.7 Summary of impact assessment
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9.1 Weather conditions
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9.2 Sea ice conditions
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4.6(-1,11- +1%+G,"11(.,&(1>)(-13+1)-,6,(+5!4. +*+=+*12/+((1/2113+12/.,+=+5:IE.+*+0"*+1+%2/-16'/2-,"1 (10!
(.,&!132(+5!12/-,=,-,+(1/211'-13+1&*+5,/-+H@ 11+%2>&6+!, (1 ZRID!-*2=+*(+1+0),&>+1-! 11+2*6F!;C"aB!4,-.!

- +18-21G+!?/+18.+60!2(!-.+!1&*+0+**+516'/2-,'11215!(+2!,/+1 1+2*18>F6+F!? (6 2 1382 \@2H=,(+5!6'/2-,'1!
>2F1/2)(+1(‘>+!15+62F(1215!,1/*+2(+510)+6!)(+10*>16'HB! ()*02/+!*)-+(; !

9.3 Extent of sediment sampling

@(11'-+5B1>2% 1+1'&+*2-'1(14,66!3F ! 1+/+((,-FI3+!(.2&+51BI(+121514+2- +*1/'15 - '1(; IIK'-1266!
(2>86,1G12--+>&-(1>2F13+1()//+((0)6BI215!-. +1(2>86, 1GI&* G*2>>+14, 6611 ++51-'13+1%+(&'1(,=+!-"
&*+6,> 1 25F 1%+ ()BEL+1&*+/,(+11)>3+*121516'/2- "1'0)(+5,>+1-1(2>&6+(I-'13+1-2H+11- +*+0"*211'-13+!
5+0,1+5!,1125=21+

9.4 Equipment loss

8>+1'L P+/'=+*FI'01+0),&>+1-1,(121-,/,&2-+5B40I+ G -(I*+6+2(+510*'>1-*21 (&' 15+B!- ++%&+15236+!
+21'G*2&.,/1&*0,6+*(215!, 1(-*)>+1-(1-. 2-124+10°'Y +11, 1-113+1+2- I- +1 [+:12-1 (126(1&'((,36+!-.2-!
4+,G.-(10*>1211@Xg!/")65!3+!5%&&+5!, 1121 1+>+*G+1/FBIZ-1211@Xg!,-(+60!'*!'- +¥12)-1">")(!
+0),8>+1-1794856,5+B@B+0,1<!/)65!02,61215!3+16'(-1-'1- +1+1= *1>+11 1G(B!5*,66!+0),&>+1-B!
[** (14 -[ 1254126('12-1(">+1%, (HI'016' (4



E.,(12$$!.2(11"-12--4+>&-+51-10)21- OF - +1>2-+* 26(1-.2-14,661*+>2, 11, 11- +1, [+120-+*1- + I MEANG+1
£HH5(12441>2,1-2, 1+51- ¥)G.")-1- +1?EAN!/2>&2,G1!,-1(.))65!3+1&'((,36+1-1+(-,>2-+1-"-2610)21- -, +(1'0!
)15 +/'=+*236+1+0),&>+1-'11/'1/6)(,'LV'0l- +1*+(+2%/ 1&* G*2>>+: |

9.5 Fuel use

K'-126610)+6!0,G)*+(12*+!/)**+1-6FIH1'41:1@/-) 2B)E)46)* 1G!-.+I?EAN!/2>&2,G1!4,66!6,H+6F!=2*F!
5+&+15,1G!'1121*21G+'0102/81/6)5,1G10"*1+062>&B+B6+1+00,/,+ 1BY. 21 G +(I-'I'&+*2-,'1261&6211/1G
442 +¥1['15 -1 MU+ 2- +*12151(+21,/+1/'15 - '1(14,661200+/-1(/.+5)6+(1215!*)-, 1GBI4. [.I>2F!*+()6-!
11/.21G+(1-10)+6!)(+1E. +*+0%*+1- +10,G)*+(1) (+5!, 1!-.,(1$?ERE!-. +1/26/)62-,'1(I'0I&*+5 /-+51+>,((,'1(!
2*+1,15/2- =+I'16F:

W+*+126('B!&*'=,5+5*+/*5(12*+1>2,1-2,1+5!7211)266 F<P&) 1(1'0!0)+6!3)*1-1+2/.1(+2('1B!>"*+!
21N)*2-+14+>,((,'1(152-2!/21!13+!G+1+*2-+5120-+*1- +1+15!'0!1+2/.1(+2('1:

[
9.6 Equipment still to be confirmed or under development

E.+!5+-2,6(I'0!(">+!+0),&>+1-I-"13+)(+5!(11"-10)66F!H1'412-1- +1- >+I'01&*+&2*2-,'1!'0!-., (17$$BF!
+%2>&6+!-.+!-F&®!.+6,/' &-+*(I-'13+!/2** +5I'11- +I(.,,&(:! ]-.+*1+0O),&>+1-1,(!(-,66!)15+*15+=+6'&>+1-B!
0/.12(0-.+1IS@MN5*,66IW'4+=+*1 -1 (11'-1+%&+/-+5!-.2-1-.+10,126!'&-,'1(!4,66!26-+HF)**+1-12((+((>+1-'0!
+00+/-(:

!
9.7 Viarine acoustic assessment

E.+1$7@!.2(11'-14+=26)2-+5!-.+10)6612/)(-,/1&*'0,6+1'0l- +1=2% ")(1()*/+('01>2* 1+11' (+1-.2-14,661//)*!
5)*, 1G!-.+12EANI/2>&B 1:11K'1>'5+66,1G!.2(13++11) 15+*-2HAELHI?]0[1/*), (+1215!- +1;C"aR;C! *+(+2%/.!
[%),(+1-13+1()&&*-+513F1- +1K2-.21,+61ZI[26>+1,661+2/.13+12((+((+5!-.*)G. 1 (+&2*2-+1$?@ (IE.,, ('>AH
- H2((+H((>+1-101/)>)62- =++00+/-(I'01>2% 1+11' (+1/.266+1G, 1G12452,1(121G2&!, 11-.,(12((+((>+14:

9.8 Unknown terrestrial environments

E.+IG+1+%2616'/2-,'1(10"*1-+**+(-*, 261()*02/+|G+'6'G,/26!(2>&6,1G!7[, 1+!?(6215!Z2F BIN-1")*& F1215!- +]
W)5('11M)1-2,1(<!.2=+13++11 *2++6El (,-+51&*+=, ) (GF0I2-1 26BE - +*+12*+1210+81'6'G /26*+/*5(17 (++!
D:1:;<:1|16F!(&*25,/1'3(+*=2-,"1(12151(2> &6+ (128&+2*1-'1. 2=+13++11) 15+*-2H+ 112 (+16'/2-,'1(:! !
|=+*266B1,10%>2-, 11"L1-+%*+(-* 2613,'-21, (I=+*F1(&2*(+128'521215!02) 1212-1- +1(&+/,0,/1(,-H@+!=,(,-+3
>2F14+6613+15,00+*+1-10%>1- '(+1(2>&6+51&*+=,") (BF:IH1'4!-.2-] &*'6'1G+5!,('62-,'1!' Ol- +1/+F*+4+
2%42(1,11-.,(F+G,"11.2(1G, =+11,(+1-1)1)()26!3,'6'G,/261/'>>) 1 - +(1215!.,G.I5+G*++(I'01+15+>, (-1 (!

- A*+0"+15,00,/)6-1-'18&*+5 /-1'*1 15++51=+* OFI21F!,>&2/-(I'11-. +13,'-210*'>IG+'6'G,/26!(2>&6,1GB!3)-!, 1!
2//*521/+14 - 1- +I8N@SIN'5+'0IN'15)/-10* I E+**+(-* 2618/,+1-,0,/d,+65!1S+(+2*/. BIE5!215!+0),&>+1-!
4,6613+!-.*)G.BF!/6+21+5!3+0™*+1=,(,-(121513+-4+HH(I-12=" 51, 1-*5)/- "1™ *21 (0+*1'0N(&+/,+(!
UN*(12151&*+/2)-,"1(1-'12=",5152>2G+-"1 5+1-,0,236+!=+G+-2-,'114,6613H+ 11!

S+(+2* +*(1=,(,-, 1Gl-.+(+],[4€P++16'/2-,'1(14,66!3+1+1/)*2G+5!-'1)15+*-2H+1210),/H!3,'6'G()26+F!'0!
- HI(-+(1-1- A+ %-+1-18%2/- [238F @ &&+15,%' @<



9] "%3?GG9@ CHIES?;<%hn

E.,(17$$!.2(15+(/*, 3+5!- +1&* &' (+5!2/-,=,- +(I-'13+/"15)/-+5I3F - +! 2EAN (+2*/.1/2>8&2,G1V8+/-, "1l <T!
['1(,5+*+51211)>3+*1'0126-+*12- =+(1-1=2* ") (12(&+-(I'0!-. +1$%&+5, -, ' 11 78+/-, 11 I&F(/*,3+514.2-1 (!
H1'41123)- - +1/)*+1-141= #1>+1-26](-2-+178+/-,'1! D<DA((+((+5!-.+1&'-+1-,261+1=,*1>+1-261 >&2/-(!
-.2-12%416, H+BBH/)6512% (+178+/-'11 9<TI')-6,1451- +1> - G2- 'LI>+2()*+(I-1&*+=+1-"I> 1 > (+121F!
&'-+1-,26!+1=*1>+1-26!,>8&2/-(1-. 2-1>2F ' /[)*178+/-,' 119<BI2 1515+ (/* 3+51-%4/*5(1- 2-14 ,66!3+!
>2,1-2,1+5'0R1F# 1= *1>+1-26!,>&2/-(+.2-15' I/[)* 178+/-'11Q:!

E.,(12((+((>+1-142(1) 15+*-2H+11'11214'%(- B2(+1(/+12*,1+=26)2-, ' L1IN'L(+O)+1-6FB!4,- 11'1-*+2->+1-(!, 1!
&62/+BI211)>3+*'Bh-, = - +(14+*+12((+((+5!2(1&'(, 1GI2Ic.,G. MI*Ic={BAVI* (HI-'1- +1+1= *1>+1-14, - |
>&2/-(1&'-+1-,266F!3+,1GI>"*+1- 21121> 1*1"1-%21 (-

W'4+=+*B1,1126>'(-12661/2(+(1&*2/-,/236+1-*+2->+1-1'&- Afh13++11 5+1-,0,+E I IPEARH(+2%/.!
&FG*2>>+12, >(1- 18+ +=+1-1*1*+5)[+1&'-+1- 261+1=,*1>+1-261,&2/-(1-. *)G.1/2*+0)6!&6211,1GB!-*2,1,1GB!
+00+/)-,'11215!-.+12=2,623,6,-FI'0L.,G.6F14+%6&+* +1/+51'&+*2-"%(1215!-+/. L R H-4'112- '1 26! @1-2*/- /!
&¥'G*2>>+(1-.2-14,66!3+1)15+%-2H,1G!™ ()&&*-, 1 G- +1>2V'* -FI'0l- +12/- = - +(1.2=+1>21F5+/25+(!'0!
+008+1/+1'01'&+*2- 1G!, 11- +1%4G, " 1= 5+51- +1> - G2- "1I>+2()*+(15+(/* 3+5!,118+/-,'1! O

7(>>2%,(+5!, 11E236H) 2*+125 +*+51-Bl- +1+1= *1>+1-26!,>&2/-('0l-. +1$%&+5, -, "112%+1/"1(,5+*+5!-'13+!
62*G+@E!,5236+"*1/2113+1>,1,>,(+3-12112//+&-236+6+8H

|=+*266B-.,(128$! (,5+*(-.2-1-. +1&'-+1-, 26!+ 1= *1>+1-26!,>&2/-(12*,(,1G!0*>!- PEAM2>&2,G 4, 66!
2=+1B:%9:?>%8=DBIQ@BRY:8?DB; @8: ?QU@9<DA8, *'1>+1-: |

2-1,(1/'1/6)5+51-.2-1-. (16+=+6!'01&*+5,/-+5! >&2/-!,(12//+&-236+!G,=+11-.+1(,G1,0,/21-|({H1 46 #5G+!
-.2-14,6613+1G2,1+5!2(121%+()6}LB¥*-2H, 1 G.+!$%&+5, -, 1I:

!

! !



4BHB@BEB>

@,168FBj2/'3(B!®B!S,3B!IN215A2001817:1"aaQ:18+23,*515,(-*,3)-,"112151'/+21 /10+2-)*+('G!L.
@>)15(+11215!()-.+*11Z+66,1G(.2)(+1!(+2(!@1-2*/-,/'8/, HBICT; BI&&!""P;# |
5',L"C:"C"9R8CaJl"C;CaQCCC!'Da

@,168H:AB!b)GGBte:*BIE'1,'6'B!d215A20014#R1 ?:1;CCO:IN+-2/+21!]//)*+1/+![2--+*1(!,1!-.+|@>) 15[+
8+2121518)-.+*112+66,1G(.2)(+1!18+2!8+/-*B!8")-.+*11]/+21:1"2* 1+1"2>>26!8/,+1/B¥# 7;B!&&!;FBCI

@,*/*20-1A),5+6,1+(::C"D:IA),5+6,1+(10™1- +1]&+*2- "1I'OM@OEIK+2*IN'L/+1-*2-,'1(I'01Z,*5 (!, 1!
@1-2%/-,/2:@5'&+513F1@1-2%/-, [[E*+2-FIN'1()6-2-, =+ DG Hig 2?1 7S+('6)-,'1!;17;CCl¥<

@>'(B!;C"Q:IE.42,-+(IA62/,+*L!1Z,GG+(-!+=+*1@1-2*/-,/'0,+65!/2>&2 ,G1:!ZZN!IK+4(:!
--&(LRR444:33/>R1+4(R(/,+1/+ P1=*1>+1-R#a#D#9;!

@12152H*,(.121B!8:B1Z621H-+1(0;BE 66815: 215!18-'00B![: }"aaQ:1?106)+1/+!'0!()3G62/,26!G+6'GF!'1!
- H& (-, LIOIIU+(1@1-2%/-, /1 [+ (*4+2510% > (+,(> /' 3(+*=2-,"1 (:IK2-)*+!#al 7DD QQ<BED; D ]

@15*+BIN[: Ble, Blj:\W215W' 1 @I |;CCQ:IK+41b2-21'"11- +1" /. +1(I'0!-.+1[2/,0,/IN'2(-I'0! @ 1-2*/-[2:!
~&(LRR444:)2>:+(R-*(R/LR/2*RR8N@S_?@8N_?[pR&50R;1QD:&50

@1-2%/-,/2'K+41026215:!;C"9:18)>>2*FI'0IN$ @ S8!N+*-,0,/2-,'"1!;C"DR"9:!@=2,6236+!0*'>L!
-&(LRR444:+1="2*H:/'>R")* P+>3+* R>+>3+*(R21-2*/- /A +4P/+2621R//+((+5!;a!]/-'3+*1;C"Q !

@BENS+('6)-,'11;,C"Q:N1$1=*1>+1-26!A),5+6,1+(10™*!'&+*2-,'1I'0!S+>"-+6F![,6'-+5! @, */*20-18F (-+>(!
7S[@8<!,1!@1-2%/-,/2:'@5'&-+5!12@'1-2*/- ['E*+2-FIN'1()6-2-,=+"++-,1GB!Z)+1'(!@,*+(B! @2B*#£Q
"2FBLC'Q

Z26/'BIAI7;C"<:IN'1-*,3)-,'1(1215!)1*26, Y +51&'-+1-,26!/'1-*,3)- "L ("OI/'(>'G+1,/ PL)/6,5++%&"()*+
52-,1G!-'1G62/,+*1/.*'1'6'GFB!"a@0C"C:1q)2-+*12*F18/,+1/+S+= +4(1158BP9 |

Z2*1+(Blb:e:@:1215!d*2(+*Ble:[:[:!!;CC#:11S20-, 1GI3FR62¢41§21>25+106'- (2>, 11 +18")- +*11]/+21:!
A2* 1+1$/'6'GFI[*G*+((18+*,+(B!:D;R&Qaf ;a" !

22*-*2>BI$:Z:"a#Q:E.+18+/' 15! ZF*5! @1-2*/-,/'$%&+5,-,' 1L IZ222: N ((+(:!@1126(1'0!-.+ ! (()*,!
Z-21,/126!A2*5+Bl 7;B!&&9'B;1 !

Z.2*- Bl[:e:B!8.2*>2B!Z:B!8,G1.B!S:e:1215!EF2G,B! @:g##TABIY2-,'112151"212G+>+1-1, 1! @1-2*/-,/2:!
[*/+5,21$1=*'1>+1-26!8/,+1/+#B!&&IBJC:!5',L!"C:"C"DRV:&*'+1=:;C"D:C9:CCl!

Z'[H.+,>Blj:A:121598/.2+0+BIN:$:A:S:1;C"J:18',6(1'0!$66(4*-.I"215B!-. +1$66/(4"*-.1")-2,1 (:!?1LI1Z'/H.+,>!
J17+5(<IE.+18',6('0!@1-2*/-,/2:'U*65!18',6(1Z"H!8+*,+(:18&*, 1G+*:

Z'+.>+B1:1218N' R®)-."*(:1:C"C:1Z,'6'GG, 1G!, 1! +1A6'3261]/+211]3(+*=, 1G(8F>: 12 11[*/++5,1G('0 !
J/+21 3( :IMCaL!8)(-2,1+51]/+2113(+*=2-,'1(1215!210*>2-,'110"*18'/,+-F17¢'6: hgeBL /+ B! ?-26 FBYY
8+&-+>3+*:CCaBIW266B!j:BIW2**,('1BIb:$:!n!8-2>>+*Blb:BI$5(:B!$8@![) FHCDRNU[|
5'L"C:J;9CR]/+21]3(Ca:/4&:CD

NS[:!L;,C"D:IN'>> --++10*1$1=*'1>+1-26![*-+/-, '1IK'1 A 2-,=+18&+/,+(1"21)26:!$5,-,'1!;C"D:11Z)+1'(!
@, *+(L!18+/*+-2*,2-1'0!-. +|@1-2*/- 'E*+2-F:1"1&: 11?8 HQEC;| Rt

d*2(+*Bl:?:BIH)628: E)Y Y 21-HB$:1215U2-+*(BIj:§;C";:1[6+42*513)15L13,'6'G,/26!,>&2/-("0!
8)-++1IW+> (& +*+1G62/,2' 1BIE*+15(1,11$/'6'GFInI$="6)-,'BO7QR!&D: PI19":!
~-&(LRR5'.*GR"C:"C"DRV:-*++::C"::Cl:C™

N.'41B18::BIW),(H+(B!@:W: :BIA*+>>+1BIK:j:A:BI ++Blj:$:BIE+*2)5(B! @8N (B {pEB&BG.+ (Ble: @:B!
2>)*2B18:Ble,+0+*Ble:B!'+3)=,+*BIN:BIS2F>'15B!Z: BE(Y B 2*+BIN:Blg21!b+!g, V=2IBIZ#*G(-*>B!
b:ALC  IN'L-, 14+1-P 4, 5+!% (HI2((+((>+1-10"%1- +14+(-236,(.>+1-1'0!11'1,15,G 1) ((&+/,+(1, ! @1-2*/-/2:!
@)"2%*$-HA%"(B* L+(-"#+/"2+$*,;"8'D2-*#2*%4V\" Blla#@lal#5' LI'C:"CO#R&12(:"""a9Q9"Ca!




N,>1' BI":@B! F1/BIWRI823R!g:8215],=+*BINj:l;C'D:I[FV4H-+512(F>>+-* [I*+(&'1(+'0! @516, +!
&+1G),1(-1@1-2%/-1/6,>2-+1/.21G+:18/,+1-,0,/IS+&"BDB! @*-,/6+11)>3+*L1;Q9QJ!

N62*HBIN:U:B!$66,('1BIU:E:B!8")-.266B!Z: :BIW2-/.B! :Blg21![2*,V(B!8::B!d*21H+6B! @ICEEN'1, *2H, (B!b:!
@/)(-,'>2(H,1G!,11>2% 1+1+/'(F(-+>(L!,1-),-,'1(BI212@RBI215!,>&6,/2-,'1:11"2* 1+1$/'6'GFI[* G*+((!
8+* +(Bl#aZBC"P;; !

N62*HBIN:U:BIB|J:E:B!8")-.266B1Z: :BIW2-/.BI:Blg21![2*V(B!8:\:B!d*21H+6B!@:1215!['1,*2H,(B!b:!;;CCa:!!
@/)(-,'>2(H,1G!,11>2% 1+1+/'(F(-+>(L!,1-),-,'1(BI212@RBI215!,>&6,/2-,'1:11"2* 1+1$/'6'GFI[* G*+((!
8+* +(:HaBI&L" P;; !

N62F-'1B!":K:B!U,+1/H+B!IN:1215!eB&(#*Ba9:IK+41*+/*5(I'0!-+>&+*2-+1215]()BD 1-2*/-,/1>2* 1 +!
3+1-.,/1>2/*'26G2+!I0*'>I@1-2*/-,/2:11['62*1Z,'6'GFB!"9B1&& "la !

N'+-Y++B!Z:U:1215!N.'41B!8:™:1I;C"D:1'@!>+-2P2126F(,(!'0!.)>21!5,(-)*321/+!,>&2/-("1!@1-2*/-,/'4,656,0+:!
Z,'6'G,/26!S+=,+4(BB&&IQPJaD:!b]?L!"C:""""R3*=:";"QI!

N'+-Y++BIZ:U:EI215IN.'41B18: :;C"1:IW)>2115,(-)*321/+1- | @1-2%/- /14,656, 0+:| @1-2*/- [1$1=*1>+1(!
[*-26:1444:+1=*1>+1-(: 2Q!

NJAK@[:!;C"9:1IN" 1/,61'014212G+*("'0IK2-,' 126! @1-2*/- /[ G*2>(BIS[@!W2153"H:!Ig+*(,'11;9!
K'=+>3+*;C"9 |

N'1=+FB![!218Y/?11+(B!!;CCJ:!1$%/+&-,'126!E2*5,GAB», 12-+5!$/'(F(-+>(!,1!$66(4'*-.I"215B!
@1-2*/-,/2:1$/'6'GBQD; B!&&I'H;9 !

N'1=+FB!B!A,3('1B!j:@:B!W,66+13*215BIN:B'W'5G('1B!b:@:B![)G.B![:j:B!8>+66,+B!j: :12 16@x:H+1(B!N:?:1!
@1-2*/-,/'-+**+(-*,26!6]0:266+1G,1G!-.+!.,(-*FI'0!-.+10*Y+11/'1-,1+1-t:11Z,'6'G,/26!S+=,+4(BIQE&#P
"™9:15'L"C:""""RV:"IDaP"QJI;;CCQ:CCCH#I:%!

N"&+*B!j:B!@=+121-BIKt5 20,-+B![:U:!"aal:!@,*5*'&('215'H,1G!&+1G),1(L!@!&"-+1-,26!/'1 (+*=2-,"1]
&*'36+>12-1()3RD 1-2*/-,/1"2*,'11?(6215:!['62*IS+/*51#CBE99 P;Q;!5',LI"C:"C"9R8CCH#;;19ICCC;J#C:!

N'**BIW:dZj15!g2)G.21B!b:|; CCQ: @ +/+1-1="6/21,/1+%)&-=,'113+1+2- 1- +U+HBD/- /12/+](++-11K2-)*+B!
"7:<:15' LI"C:"C#QR1G+"CD

N')--(B!@:b:*:121510'5G(.) 1BIE:j:1: CCO:IIE. +112-)*+12151+06-+1-I'01*G 21, (>(!, 1!=+((FBKE-2L! @!
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