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pp .86 CF pbhFpT ™M o0pFp NtTrBphH
bt Ach ™M FmBCtH Fit 3 mMBp FFLD EEtp o TK
M PpdBRTHpl X e¢e¢KFBbtTF pT1TKMbh unmTtl
dgBhTC ATCB UTpPp3b pfFvY 16 pTO ak C
cCFpT ™M pFrBXbBHBF M TEHFtc BATRRPY | 1 TIF I
M ebBbih pTpnb ™M TeMFP X C BA TRcpB ©ppFM
W2 AFwmMb )cpeptii AcBF pe BoMrHHF wpBp €T x  Fp
cBMBK dI Fpn3 umupr? pp e€eTFK E€EpFC
M AFbBA, xF pp afrt pmt pFBYXbHF €
bt WNtTFpe EA xxF E€tpppT B&F aFt
MTFSpHPb. c¢XfFTB bcFpB1lEOpKKX BICOMEF
ntThx pp o2CpmMF It M Y9BTCEC ATCB €
omrm, eB A>3H pbpp, eB AF' pmt X
M akpCTh bhH) BHT ciBf XCFE achtl X 1b3IbTi
atx_ bHT ™M amp PIHABHBBRKEETH dbEIP
pCFpp_ eB p, pF! nY4A pF! |
BB b WKFKTCRTY 1T FtxTF pp Et pfFB b
M dBTC ATtcB O9CFH goFpTmM F3 wnFpsB
M Wbht Z2pFmMc CF o9F nKwBtwpwm P X
opmlit pPK pp pm3 PfFlIY XF nhmp_ p
- WIOF PRSI ppo, c¢B ak CTFkK €X|
UF bt pitkZzp wmepsr I FF 1 X €3I3M3 WP opFpDh
dpmHlb CTX 2p Tp ans “WbvY Xx 2pMBpPFT
chFpTh prpHbhbUF pUx O9Fp3 |ppmB €Eblb
MXm, pK _ ovp Fppr Kovrhr BupMFr |14 JBBFF T p F p
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dBFpv T Fp pFp ntTrBphH AFpFpBPpFT
bxp eB WFtpF pbhl T3 Au pk E€CpF
-NMTFeBMTPFB pUx CF it AOFCTB AF BK
M nWF_ X Wmx aTF _ ppebfF,U3AB niCpPHFrIB
pPbprF_BHB eB ¢l MmBFpPpT d49h|
MpbrH omMcXxX W3 o p FPHFI THTBX B Fppr KOMeh
OFBXFRPXbl cM 6XfFbhbBinBpmMORT Fp g @b
ETPFb bMA pp op pkFdroky THT B Fb fvilc
pbml eB pFpY b Fnxb Wx uptp_ A4ATF
ny ppg T e€B pb MmMprpxblcm o2ppY ABK a
M pb NTpH CTtTx A6 ¢c¢3Tp>3b pXTFpPT
APRMXIF_MpEO @B ioF W HOMipblh pp pudpm Hbb
PF! drF 2 BF XB €pbh, M Y91 F393%xF #WNTE
Fp Fk aATtTBC ATF _ pxXxpC eB OFpc Wi
p T YTk paFFCkk pF babFp aTF pp _ pxb3mpT
M “Xb OoFk wnHOMNT3 pp Fp AFYkp IV
FT pxppt CB PpF! OMPTX €EmMpT ™M o
pp ntrBphH CmMpBF _ pxpwmBX €B pFW
dFpT1T1TMNh AMCHEFCmYD @FlHMb ®p Mpp T hOf
obPetbe ¢cB pFpl AT BAH 2pA> Kpn
nt ddBF wnwpthp e€eTFtT WY exXfFnt AT
nTpb MWTHmM _ opfFt upd bMA pbp _ AT
OFK WbTh GITFF K, caAfFlTBmbhbE€caewrBF p A3 F
dBHBF upthp ecADh APpK! NIWDF BTRAP CN B
_FK OCFHB pgFpt™mM b3FUB pp pwml CB
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CF Fp e¢Tp?3 unlOvsda F e, TpGFB3 pill 33 200G
Fp Crtu MBK Nt bxfFmB _cBpta TEAKpP cunkmst
nt x pCY YNlxH ecVphkY kg BO o 3F Tkp Ipbm™ 3
OpbmiIHb pTH M pFt OpMBPF?I _ FUbpF
W29F xB pb WTHmM v pk uTps3b CrD
AFmMp pI eBt dhFdDEw HE PP EMHp.cC B |
aTxt pmpB Whl M ex
cBpTHOMbh WY pkKk exXFUkp pbFH ph_ nf
amMmBK o9Fp?3 Y9bmbtbcB ATF eBfFBb d9Uwm
pbome FTxXTF) p%paT &HD amrTH bw Vs~
Fib¢t eB pTTMNb A6 bBFY b W3 WbHbDHI
[FTBM vZe , pE Grokipne MR8 AemMbcs [FHRFIFTRpIBP [k s
cHPpmMpcB® GFXPBFp d/IT3A p33 MF prFt |
1T 32A CF e¢GCCT MF FpTC pvImex F |
FX M pwm?32 Fl mt AF CF 493UFpB ™M O
bvmbtbc B pbsppol P> p33 atdUbhe oF 1
Ppbk p.Thb W' c¢XF BlG HAWp IbTNp ZHF ' ap
M pTHOMb Whmp_ np3B PpTXFbh _ pm3y ¢
npoxxt pbtTHOmMb o9F Kk aAF BXF bpbxt CF
MIBM _ MFhl d9dI M, afFBC BEYpPpPK ©BF:
nF PxF _B6FThcF NTpPpTPPPp2pbxMEBHF
EMpT OoFpPp? pPpTHOMb eX/IT ©BF! pbT1THMb
ntpribxPpk "3 bTp3h pmMH M dmp¥ 9
bpt cB pT1HOMb 2R fFufpkeFC Mg R ptpBe _ oc
a0t 2A W3 ChlpFpkFp UM Y41 1PPHA ™M MF
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B CTX pxpm3? 2pFCIF FT ™M A[T1TBC

M pFC3F #Wt eB FT ppt cBRBTPF! 4
90T 3A F 3 " xXbF . Xb AF Phbp FF pp pE pvp
bTHOp pgTBK W3 _ pxbhxFp eBX Fpt

CFYEFp o8 pGCfFa3p ™M WNI3FxB ™M ATBC
MT FIB tbM_1 MY TBF . XK _aTtTpFM, e€eB O
bhboFp e¢BFM pfFt 1?2 Fp wubpls pbT MN¥%b
OMPTX ECHBF pdrpBTtT HF b M 96 ATl FB _
OFCF pp Fp p@FMHPX ppt ThMETK KEMP
Fpt pT1HOMb tcpwit K cABT FiiplDp FCFB  pp Fppr 1 1
pbboFpx o6 ¢ xm_ u FT pTtHOMb pFpus
p.PFt' abl ALlppxkh fetB IM¥M bt Fi TiF BTpHD
pF! F?2 9M ¢,  XF T3 | pTiOMb ™M pF!
nu x8 pp YdKFap ™M OpPpFMTBHEYBTASF
oM pFC6 HYKfF>3p ppp, B Fpt EpFt
ATF WY XTF ™M ppMml| busbc MAHTEF % H@E
mMpunxfg T3 pfFnt nltpm bHF ppFp o
AFp .  pFt Wby >FBH AWt ¢ I TbFrecs ATpK
apgEFpx 6 pp eBnAnbH °©T1TK MF ™M ppp,
mAoctkO pk it bttOmMb apl CXKXTI FB M
-cB pClIl mMmbBFp niF pk26p ThcF ™M pxt

mpne W3 Fhpm, prie _phfFtdTaB8KHYH],C IO
dBF wnpl Wdnh mF CF 2pM6 MX M pF
pbxpbt®©OrRb FTIF pbl T3 pphboF!BXAUEC BP b
C.XF PpPP nigBp pFpoLEt i bpMeHtEe B Y DK [F
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c XKpXopKFPMPBEK _ pc aATBK W3 AYT €E€bb
Fp pm> ¢, pxC O6FbcTFB M ppt CB |
ATF F?9 pgmxt F _pmM32 g BK M WMWFpPpBK
pbwm> pFt bvMHbce p3 cABWBb AXKFKTPNS
CF opmtmB €Y WUTFBPH exXAT _ pm>
2CF2 Fp mpFpF bFBKF pgFmb WWmx p
rHOF B pHh pHpp bip pa IMTFBDPMB K ¢ &
UCF b nt dhpPpmeF cBpbPipe Corpr O FP
nmtm NBKYPP g xTpPmMETWFAdT TIUFM FE
dBF nTFpBphH e6CFCTF €CpF OFKCFTX
pbePPR WbHbTFTYdDE | HhrxPBEBEMLPFP WTF B
WTFBP B DPPrHGVELZE FOF B Akt FoBTGF T F b b1l F
pp d9KOF>3p CF p, pF! Abopt ALUF B b x
pPF! bbFc W3 MF e¢e3FTbhp AFCTB pK
cCXTPTB WNTFT M FK O9CMPTFEF ~ Xt ™

MBFXPp? Y9BF ntrBphH o2pmMBpPpMB ™M dI
M pFYbKF ™M " xkpT ™M pv T Fp Fnx6
Wbl M, at' rpbokxFrsY DA c-HIFpEr B P b I M 343
pFpl WNABFT WTFxB pbt pTFD Wt ¢
eB UWNBFT bt WTFxB WIFXB 1 Fpbph
cB pmbH et AF2bpF bTfFHBM Fb AF
b xt ecB bBK M pv T MM, iuie Fpk girtk

4dBF nwnNeBfFt eBwmBK
TYMb M aTthyY, d9NT3A F32 MF pgpl
TFBPpH dl F2xF 9T I xfHh T TFFeB pbF JET |

=«
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bPAXEF ™M pl drygup WF@P FYdF HmBF wm
cCBFBbpptmMmpp T0M FF X UWF XbTF Fp ¢V Bt
CF aKF p3fFT1T €B €pbhH, pbpoFhPp miTGIB
n3y atlTt_ OopTKOMbh O9OfFkmMpBAL A[FBK
pbFmMB ™M ¢BFp ™M O90CpMFItF 0B  H/Fvn
®PTpA CF PPFT OopBMB6EPKFOTF _ FK ATF
2KF3?2 e¢KfFBbhTtTF nu M OpTIHOMb ADH p|
pbpfp dPMTC W TF BEPH ppp e perlt CpoFm PFTE
bUbxB wnwppmFpT 13 pFt OMPT X WATS
M pCBbhHp dpmH 1Y Fp pmMPmgFle BOFE
CF o0CTUYU FX PpFTH?S €33 Fnxb aA4TF ¢
F2 e2BxXx pMAD pPhbmee WS FEp_Tpht €
cTFYF pfFt dYpmHbb? U3 Fpp_ aAmMbp?D wupl
cXbY pp@TrxcarThbpI AFTFBPTPF! pmb
aFpe c¢39hx dYpmH 3y _ pFft OMPT X
db86 ATl fFB E€CpF EKF!'BKpIPX ERATBK!
M pXmlI cB afBb pPlhFAapFCpFppmPBTc 8
b. X ™ | eB uUpPpC pF xt btphptT MNUMX2 AT Hwm
fE opbhsBt nu pPK €393hxX bfFUbxF 2KF =
ECpF pxTFpT A4TF b, iteBYdM®xRE MM
AFCpF W3 WTFBpP PpcEATHmBIBsgYiBM D 4 T ¢
pbtHOmMb odpwOMmx BHh "TTppH BT K M AMCTFEFC
pbFmMB PpHpB ETFEHD pBbBB W/1HMbh ™
Fp3 cecTMT wupfrippm® EBF bPRXpPATBK
OFK Apl €E1_ aAFmMxK "3 lOF bB M



caFpFp WTFBPpH M HWTFBPH pF! pMb
cTmMt WTphHo Ph3 MmMRFF ppYUiLHF BPphT™ 0 F K ¢
ne pk Fp pTHOMb U TR Vp¥eTM@BK  poar FEm K
mpl €F_ ™M 93 b 3bFwmeEd [Fpt & kb p
AFmMb eB YD Frpk petCFMtp pi Tpb AT F b
pp AYT P pafFXK cCBRBPHUDPICFP pipd BO p
p. M 9BF anT bIArld pmMH ©px ETFCTI
AFmMb eBxXx Fp eBt Fc MWUIA ©° TK _ €T
bl F2 wbaFpp_ n6 pSCFa3M M pagT1TBC Yy
bhboFpbx e¢BFBb ©°© TK WIFXB ATHEFRTM,
OECD 29 FKpMIt 2d px Fp B FABFCKITh oipF HSHThIF
Organization for Economic Co-operation and Development

Doctor Fatih b m p T [BA; mterhational Energi Agency)

PTAOX dYX2 QX p HpF hy F pWp kRrddp mk ¢
pb cHx6DpP¥s Fmpx ppppF pE_OF Tobm F o p M.
b xt cB MWKOmMBPT HYpmkH aoTF W3 Fp p
chYX pACfF3B ¢BFBh 2CFObBLHBXF HCFB
AT FTPPH MmMY x pTXCF b dEdF M FibXF iy
arT xt cB UWPpKFI B FBF _ pTM, €e€B pg3°
cxFppFHbbUFdWF ®BfF 3bHUKXEMMFEMT 4]
MTFBPH AF BBXFN Pl TFFE petB X parkb ToF  F _
M ECFCTF €CpF OFKCFTX W3 € hf__
"ThXFBp ™M €e¢kFwmM3 pafFpBp6 bkF ™M 9°
dBF abbPTh ATF o9fFkCFTX4dHWTp 2ECR|pp
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®TUp FbIBx OFkLUBTEHRp BHhmEs pollxiite
pbpFp pmMtmM FTXp uMpTiaM CF
S EbHMmaBC pTC ¢, . xh dTAHBF o9F kK W
Spbmik grFrbB3I3pK cbhYx AporBFC M TCB FpBHY
bFc pp 6 pT1HOMK goeC Test FMHITFPRAFEP T |
M EXTBC pTC o9Fn?36 it GPPFpeT ERGTF
AMXt F piml e kKnupudto8 ctTFpa>bBHF 1Y/
bIBF! ) ipbwxk mmBF opFppm> 86 Pphe C
-mpppbh FT Fp becB agmxt F akglemprps b
OFp D pFXUndbkmB X WTnNnh Fp aCb OFK
AOFbB CF |, nt HBTX anB ©° TK FANAXB
pt MMATBEKOI bFY 3T pphp _CEALU oFn
ATBA3h aAfFnt clhOYKF pEF2I2Mi9dBmMBIHD PP
mn3 M npl pbFC8 FkKk FTpp Pt CF A
AFp X °©TK Fnx6 _ pTFCTF ¢B 9F 1>
bTHOp agT17BNn3 MFppPppxBFagIsbhhFpp €F 2
brevb bfpc pp WTHBMp ™M pag_Fd _ FpF:
pFTH? pp WOl Saads x¢ X lc B pkTULFI B OKa bk F C
bFc pob bp&EbabmEIMT F T Xp OF K WY F T,
AMxt F ak 64D FppIovEER IM’ F K BF
dBF wnpl QP OG6b FlBL PET KMThB K F P F XF !
GreenHouse o F M XFf 23 4, OFKCF ., pbtHOmMb p
MCrpBEP FMFpBK Fp ¢ OvBalEEGHE)Y x unpl
dyx CEFS pPBHLTS pmd FI ecb¥x ACFHOE |
cBFBb UWCFpxEp i) @ FbMIypr Finl 3 FER
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Fhbrxft pp pwmi>ElBaAMPCCRERTE®DH AFRT
pxFmb desc epkadbrb b0 Awpre Wp bl 2c b
pp pmtwme CFr, AEKSBATBHF Iy BB kK 4 @L
pbFmMB ™M 02d pxF W3 pgFpnt WHKFH pH p>
PptbB c¢chllxkh gFpFp #ttTphpxeplhvm inp . P
cXFPF? 9FK b, xtiitdApmBpEDbc DB KE
CF pm> aTB3b bplp? mFELchbXx HKFp
bTIOMigIXxNY HMBEBMMXKX ATF c¢/IT3A M
ny pmgdrplecFB 83CHb ©@MmF péB Up CF pwm>
UAt Ppk F? UBF pave¥ FrkxmAeph 0@
cbxpbXTF 9FK pibkF opu o yy MKAT® RB
CTX FNnXTF c¢clOmMm 9DBF wupl bFTTF FK
cBXQPADHF xB pmMd3 pFUbXF pp ™M pxkp
UTP3b F? UCPF38B UMYMB 0o (pBkpkt T F
UFCcF WTHBm PTA a6 pp it dBF wupl
ny €T M3 c294Ub OFKBF! EMpT pFt
M Y BFpafFlwFpKc FM E€F T OoF bXb®F p g F p Mj
it CTx PTA HDFXoEEKDPX!Y EKYBEBbH Ui~
OCF hxFpTtTM™M FT ¢, pMK6 c¢/IUFM AaF YHO
cXNT opFp ATFBpPpH abpxd¥ CFe B CYoidr
ak aAbFExmkt cex Wt pdTPDarch b C | F 1
EMp W33 dBTC ATcCcB ¢, pmMHB F3I3 pFfvVv
nmpmi8 W hHmp__ il m, A6 FT Br Rt pm7
CF bBfFt WFTp absB pp Fp pfrt ATF
FpTC pXXC €B F K pok®hodEsFovakF ba TipThr
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M pBbbHhB UWTp>3b F2 arlAx ATF 9F 4=
BT XU M pxxtdMWmex FIKpFb lip b aglxY Fe |
cATcB YbhBCabhHk®BBM NBFXPI F3I _ ol
B €EbBTXFBMF ¢KF, pTp F?2 Fp cebfrT
M OpFp NTrpBpH MpthHM_ Al pXMPt gp
UWFPxKpafraeolE o2p Tp PpF! °© TK €XF P
Ppc dBTC ATCcBTHEHBFONPDFCH|I FUBKOBMI
OFK AFTX?9 nt4dK p pFt OFK unupmb
al> pbxxplTt FhFptt W3 Fp pl 3 ¢, p
€ETMd CpB €33 M MUXFPpFY bTFXxT pFBXI
OCFHB npmiO6 F 3 opFp T rFephh AdFFMKH
b.ml nys wm4A, pp bx,  xt e€BCTX Fnlt
Cmp pk ATbb  O2FVvTpBF Fb WbTp, P
b FwmBbxXTFh, afptTlO nprpYbBHBF _ apfrp/fis d
WBK WHb3 M ¢TFMO pFmMB _ EF?2K WrT
My pk ™M 2pbh, pmMd pbxbBHRIOEHh®Pp 3 cil P
dtrpmpcB W3 ebTBKF paTphvu mt amMp’
ph p3 eNxrFreBPpEIFPXKF OFp3 opTpt
CF pbFpP8 umt ofFKk €ECPF NTFYF -
PCFH exF3IpUl Fb bF3 MFPT F3 pM,
bCFb eB €1_ 9Y9BF afF BXF dfpT1c uWBFp
c A9B IOF 4 B4 Bkt BB PTPE BpAMTEMB 11 D a
IPCC (Intergovernmental Panel on Climatee T F Mk m W6 d9F
dFpt mBp brpThHhMbHh ™M bFpI3Chdmey x p T
pb arfAx aATF AOTFcBB p_H 2pCB ¢, p|
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ATcB M 49N 1T 3A MUT pmewb HErpAtKE xgfF iM 9
ATF e¢UTF ¢33 ™M ¢l XFp ¢ep2xhTxs dTpor|c
i o pp VP H o FBYURMEB DK 46 exppk e BMFDPH MRCF
UTpah CF opT1T MAT OF@PX!' FreBa&HTJPY
b.XC eB "~ XF3 Fp cKrpmp®FHNGE KATC B :
Kce dYgOor A ak CF?2 pm>d> 2pvV T 2FKC
-cB €EMp N3 Fp CThhHhMmF?A EIOF Hhp Kt af
PF! M CfFHB Fp €b>F xl pThHhB M pp
ATBK N3 YBT C pATFcerx Fit3B gnw e BIXRK P @ |
cAtcB Y9BTC WNTfFT 9fF 3TmMB ™M b4AK
FK ATF pxXfpB ™M d91/1BT O9OpfFTC _ cA
MAp X xt MFEFpB, PpPFTHY dpmpbv@ 3¢B p WV
B pM3> OFK €¢TfF3 AYHK €33 g1 C C
AT PO oppm6 pp Wt el pFCLXCFTRP> 6
dpFpc Wtpp E€TFCTF pXt F pc AYc
FT bwvmpxBr bl BrOThilpp Hp # pIFICITEBp 13
PpphbfFlblodr XorM@ MB WHF XB OF upxXTB6 W=
pl P dHBTtxM 9Bk €eBFBb it dBF NTF
AG pl p 9BTX pFDHOVHFEKS PWHFPt e B
necYH pxu  €ppFp@ x thipfF Kp ¥RAMMXK F T AT F
201 G970 FNIOF B NABFRCPp pIFp i KF EH
AFpc?3 pFrup opFp WTF KK wEmMbdIL
ATpbh PTXt dBHpHhbmm p@BDFEHKRBRMA €T3 ™
LY /Bl oFiifc A BF wp Fupp mdbm aTBK pp FC
VRO AR Fipip_ fofiv A TRy phpbeipe 3P Ip ATaICAT
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MnTpH it 4BF o p FPDHR 1TFIBMpph @EFPM b
€EOFY btfFK dpmpyY #32 pagFpc?d WUFms
®4cb F3I pAFxbB 2o2Fk und em bpPRp AF
02CF?3 AYI nt bxgkCeceB oMbk pbFF HET
OFK dY9HOmMp ™M agFpFp #HWTFrBPpH ABMb @
@hka B Y4BT X PF piMKF parTTFl pMd M XKF T p
cChrpmpcecepormKk KEBFAAGMODBPpPpXMPp, pph M
pFpld fFnxé6 _ Fpmre pb m udbhh”" I Fp
M pml dbl Fbp 2 uFp ph CFLPTF I U
bYXbrx ATFBOW Ao AUEKFBPBFFOD @
ExXFpYxt MBfr XNALU pAxB (LB YBHTHESD /
pbxmp e¢/N2b ofF A h&a he AFPBIFFCPpibp K
M aTtTixb WTFBpH ABmMb Y9BHFtpI3F_ aj
PF! MPpT>M EbpF pmibakppp MmEdd aorkdr
OMPTX P33 Fp pfrl T pXt Fpc p6 A4BT
brA4b av BB bUFpc W3 Fp p, pFt n
npl b €M bH NitvF @ B dFrTC AFTPKPCT X
bmbec o0Fp3 NtrpBph M Y9BF p . prFt ol
CF pmwerPhp €mMpT W3 Fp pmM3 o2pT1THMb
MCFpPpXF AF pr OB A BMfip ACFpp D pp |
FBF ppBIltpTppWCMPxB uMFp bftxt 0
P2 pPbxXXFmMb ¢B pFYvY TR ¥ md FT8 BKkMTPF ¢
nu PK WTPpT FI93 M pXIA3TpYSI Fp FTX
Fp3 pm3> €wb M UTFBPpH AFbBHF 73
FK WMFT aATF pRFHB xpPTRFE®B pG ' pgF-

15



COAF TXFBCFH o0Fp3 pbh, FT WBK 1 x
nt EMmMBxhTrBpH UWTAK p, pFt JFK n
BT n1T4dK ™M pxt Pl "3 opFp WTFBPT
AFvMb gFCTB N3 af ., pKp TEFps xp »FMHK F
npmKE umCEmc pp WAt CF ™M FK WXT
M pPpCFH pb goMCTF nu PK OFK €XTI
M OpFp WTFBpMp EWHHK m@pmBF XKF ME P
nu AMBFPT__  F K potppexE_ 20 6F pp pg TiM X O
O T XY X ppTh, atTBhkb _ ppTt, arptTxF pT1IHOW
c/is t_ mwgp. 6 nMpFpF dY9cbh 90T 3A CF
pbkFmM3> Fnanx6 ¢, pxXC c/IUFMcOF@EM®EF T M
b-m73

~ PF' ATcCcB F?3 WAJFp pp unpxt6 pbhp
BT C ATcB UTp3h ibie Ba kMR [FHYlly Be
PF YbF @mbDFCmMhMpPpB_ MF bmt M € bUME
OPHA cF WTFTMARRE [ 938 cerBbppk pp irep T, ATk

€ET_ CmMp CF €173 CmMp pk WAL pmA
pbkFmM3 d9BTC bIAIFUpTO ™M upmiKO8 M N
nt CAnpF pIKT FB pvMh cpTR@ITHFCFE Gl F Tp xmp
FK aAFpc?® _ pl pbkFmM3 ph €t pH WNTF
OCF hxFptTmM O0Fp?3 WTFBPH amMTk A4F B
PBFpH ppMBFPpKkEM> pPB ™FXIFbl M |
drFTC OFK WHpK 1Bkp Fpx _oiF FIBE@FAY i
UFCCcF o2FK ag?2mwxgdYB FMK C FAITTB unCwmc
CF ecCt Ctx pFpe uTrpBph AFp | Kt
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MTFBPH NTAK chHt pF B HEKPFXTEI4TB]
FB 0pFp WTFBpH PpY WAbPMT_phFKp . >
pbbo.

‘bMF b HT
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1 F 9%xF at Fpb _ ¢e¢TFMK M
OFBHh6 pp NWKFIC M agTBC
nppm8 agbs aoTF pp nt CbhbFCbAMbLF ™
akp? opmpY FBF phthis BxiMpKMdbRra
nWv XTF p3 umumbK ™M pxt cB ' Bt U tOF
nmpxxFmM3 W3 pTFBX €B UFTTF Fp m
1Bt AF3bpF dFxfFy phHI 73 sHphBHDT
PbTFBX €B akFpT Fp bCF

(Greenhouse Gas) OF nxfra34,

n9 Fp nt4d4? ™M pxt o8 pMt CFHhp pti
FKP pbwm3d> agmBFpT_  mT(dpdKEMIKHTD McHS
€2Fb aATF MMpmHph UdEF M CmGrH Geps
dpFpc E€TFCTF Z2KfF3 _ a1TBC CF pmMmt
bxTFpT pprvl  beHsp c 1AM XeFBF T UB ph [
dBF opmMpY FTxpEKBpE @B XFMBEXPd M
n?y d4dBhFpvYy T WY A3 Ulplvwe E£ICPE NWMXO
Aad mphtrx M agd 1hHt F ex/1phgTB€ R@|TB
2 pxF MMT pp c¢l Ux FpTC HEGEMI ecB
CF pXbpF 3KbhxpFREXFAHABCO!

OFpFp nt bkpk c8F bitip aHBUME> BF 3 3
cBpMAb FYT 1?2 pfF332 bY4bBF iiidhHI 8L
pbl TPpprBEeB CF3 ATBEC W3 Pp3 ™
OFBP, Ppbl T2 akCfF?2 E€ETFCTF U2BH 4
plHF OM ™M) €HAT BT 9dY Kw FodpShiRp maeideFBB bm 1
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pbxpp. TB p. . Tp pTFC pFmMB 2pFpUs
36pmpc OoOF WxfF349d, OFKCF, AT A4ATB
4ABFo0F b

DIpkpd G oF: Garbon dioxide) g 9pt pbtHBt F 2p F
cNMTUFm pMA W3 FBF _ pkp eB b1V I L
CF €plp O©px Wt4dmA mpé bas3x0h mirgeh na
ATF BORGETRETS p9pt bt Bt F op _ 91
bTIOMbWFPCEFET 3TFpFp NTFBPpH ' KF E
pFpB 1T OFpFpPp U6 pXXFBpwXt'FBCcBET
M3 aB FBF _ 9BF o7 plDbhFp MBHCH T XE 3V
MT W3 PdAbaekt decAB WP XPP)pIMXTBC 4
bbp, cB CF@bxhm®EAR BEHFWM, bxt ¢
e lOF cbBF pXF p3 afrl Xp3 CF ¢
OF K XFI3ppMl_ OBTHTBREBOFY¥P ppFwMm
CF, BTF CF c¢ckM3IKXF pT1TpfFYB CTX F
4T poxu ETFpDPXT prmMp c g & piBebpvc HTKe G
PFTHPFummlBC nupt PFpAF oF YT pb

ATBC OFYT " Tx9Q®mF EFFCAFCbhbpRCc UYpD-
pbtHOvmb wunppbh, PFIlV xF1 ORMBwWPA Fp1p 8
pp CF .18 F © ACHD PHIUICF pbiTF O@BD
- Abmbe pmMA H@BF_pYFBHO b@EPEQCHA BC
b.ml ecB ATBC Mt bpRBRE CFT X3p?3 1OF
1 pmpc CF Fp CF ., ATF pFp4Ys opT1|
pFp4Us @t pbxF wnpthp Nt FHX omTHT B
CF, W'  GIBFP nipbMwb BB FPPHS akb leM M
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AT F  pprxrrebh? peFLpFHB 0MHBF B @ T BT b xp MbF ©B
Pl FREB o733 M 4dBF pTlMNMhe A4TBC
ETFCTF bBFK agT1TpbsnsNethane)3@iF h&€F |
OpFp hHTFBPp HCF OB6 CH%HPH NDBT G BEp Mg c
CF pTt7TBC dY9pFpc E€ETFEAPEBEDc HRXEHDTX
p2Bm@mP bBx &B, bBOIphypEP OF NAXF I A,
A6 pBK bMA ¢ lOm pxt UMt pwma "
dpFpc E€TFCTF Y%pbFy OFF bpampkE @mBECH ™
ADHFP8-4 o133 ATBC
qnrtT 2A &1 pNMrosFoxideF ptHhr F CmMpbT X F
bUbxB AT B GiTRBRG AFF kKo FOYpTH KIFZB) Mt ¢ X |
CFhF OoF WXF34A, OFKCF ., &R C TeFB  p |
b mt dTpA CF _cechillxkth dlI F23xF WNHm
PMA N3 cTfF Hp OM @ 1©FFTITRIFY ¥ skvp X F
pbl B3 0pFPEB IDGMMIFHCHF npmIp € BELETF
pp eBnB bBFK uWThpb agTF 3 M px
6-4 T ATBC YpFpcUYBFFETECPRF BRP . |
Y HMPo
pbpFps®GvMm®m gp c/IT2A:@ond) AWCMFE C
UMt pp cBNBYMF YPREKEbbBR KdbMm¥bHB
Fp 3 €YxI FFp veredltrdiioRt)pFEY X3 FpMF B
dTpA CF aBmlc YokB DB F bgrpaMmph SKFf -
Qp F®wc BboH3¥0F 2 pM, a4TF pp #nt dhHF
bxp eB E€TFCTF
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Mt W3y opFpn, xm pTHKMb O2FKpPpXMpPp _
(1%)5at F pox&ogF @wmsAT dfF 37t pb pxml
M pPpxF Uibl Fpx pwmtwkeHpr Z4p spav AEY? pd
P 2RODIOK CHPBF aAmPppt DpTHOMb FeHk a6
N MBIHCOK cB WMt pmM>333 Fp pgT1BC CF |
bepuMKXKFB?2 clUF?2 agTt1TBC ™MT pp bFHh gl
CF pXbpF 2K Fnxe
FK WXF3 pp WFOAIOF# T2M N
r'TXMP Hh'SFOF WNT F >
" TXMpPhY IOF NPFC&H ™M a
pp v A3 dBTF WiwMmphHhA OF IAGESDH b @F
bépbxmB pFppphFlH ®©BABbL EMX LT BKK M
OFpFp ATCWMIFATEFREF, 698 PUPPA
D2PpFTHD CF apmmxb Pk aXxF giXrF DB, nmpiK(
mpbmYl®mMYK pY _ opF(€hor)xpF [pg vOMth P
AMCEMF T gpp? oty CF pp 9F x|
MXKF3>A200bK&F pp F_VMPHRET DI B'F pE
pbxpFppm3ap?3 pTC 2FK Y929Bx CF pTH
European Commission Pp A BEB&p T

MK 9F T x| 2CpM™m bUxM bUxm bBc

%2 %6 %1 O %2 1 %6 1

cAABIOF AT 3 We T3 AcThifbb Wb FLER F G T
nt b xxt Q® 0 forr | TR pA\R petT Pk M M6 9
YdBHBFnNnx6 ¢ bTp akKk ppM FNKMpP, .
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IPCC PpR Bfpt

n ko At F T XK b |oCpmMm b i b
€ XMV q e TF b4jod p

%3 %8 %19 %1 7 %1 4 %1 3 %2 6

br APQGCp cTFMKkM M6 dFpT1TTIMNb e A48 IOF

ATBC dpFpc E€TFCTF p?3 bU2kvO BB C (
9FpTXfF b | ATE (bovMor3 te3FFEel pobpF ja T

CF pxbpF 3K Wt ppF

AFKFT, ADBmb " Tx3p!

dF KF YbpF pp 9F wunprt>s

CXPpTBFI 6 M6 W ¢

MpmMKBE OoFKkK B

nt bk pX aBbistF ® OFK unMp, M af Lp
ATBC YpFp c®OnN@mp pETEY FECBIFFK 1 TFBP H
pbmMay Ctx pwml cB AFMXK b YxmkHTBk

PF! BEwhceEBXntT abbhtrhH gTBK unpl b

CF?2 M ntrpBph U3 gFpnt prt IMPT X

PpF@ekFN 3 Fp afFnthppo FBEH BXHBD B
nppmeé pp ¢ . . 1Tp dYpmbkb U3 Fp aATBC

OFT NWP2IMFp c@dfFtFp apl cl bithB WXF b

CF _ pxxt U ht cKFBbtF d9F XFVY BF ™

~ OUYT Fnxb? ikr Toox! w ¢ pIFPPpml p_ el

AFpUT _ el EmB6 €3 _ e¢x¥Y BB €7 ol

Lol

22



OFK ¢, pmMKB8 ™M nHFI3IC mmM3a93IKkF nt _ p
pb.€Ctp eB wmMpT afFlph p33 ATBCM AF B’
CF cATtcB YPTC KFMEFECF altRMMiFY N Fh Db |
axnt W3 Fp AafFl 1T, pxXxC _FlcF M oM
MnMIXKFE CF wuppt ap AT EGFEFV nibOF FC bl
exXNT 3c? NIrxB WD phl T3 gmxt F
aCFpRCClceaTFMKM M6 YFpT1TTMNh,K ¢ AdABIC
PFEOOBOOL99B990OFNIOF P pp e€TFk E:
o _Fd wmMBmMmbBMDAlopBdT_ 4MBF mbhpls
bpme oxpHIgY x'F kp bE A F B4 BFOTH I hF s
_ FbF xFt _FY TpBF OFKpMIt CMXK A
m3y abbmMT_ CF pAF>3 A4TBK W39 M pX
2pHEMBIPpFYUYbXFE ppmMB CpXXOpPpEBpPp NP M
pb Gpbxe oFkK WBPpPKRIEKFPEXDMER,
pboxp eBXx dBp3 agTBC YpFpc E€TFCTF
W2 dhPMIAEPTTEE upl WY EbtF D 2w
PpP2P013PIBFb_H pp ™M dI Fp JfrHbh3F ¥
Dol bTvib afy

dFTc PIAbBFPMEXFbp? AoTBC dYpxkFpc W
pni20dpEP3FB PP _ pbMBEFEMRPPATED M
9t pl ABO0OCF @iaWOrPsT™ oM dpHFCEB, p D 4_
EMIP386 FTUTFMPIHELFT pFl bXxF CT X
€Epr' pbophphH@BIYITHD _8pp ATIOpI pnl
ATF E€EpFCphMBFoGI €EBFppoFNKEFEPp ™M T
dBHBF wnpe6 Y9BF agFntT OFKFTP
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AHEHBF pTBC wunpt OFBp, ETFCTF arT\
~cdcfFhHB oFkpnl ETFCTF pap6beyU$ Nbhs
nt b kKIPCCB cBFIKX ¢ FGFCH Fe pp T Fp
blB F ! ATF M p?2FT1T e¢6B E€TFCTF nph |,
e AotAVthB WF Ybp FABF OY9BhFiA RFepA b DFFL
bF32 b3ALU MpPpFCk W3 933X ophl T3 4
PhbBTRATBMbHB2 0ptB 0P NnHOF B ATHE @HHET
npm? bRBH 2THm Hps3 Bt BDPH ntOF B 1 A HF
UWé pA® pRTpe YSIFha B ®pA CHDBETBC
PXF pp 6 atc E€ETFQPF M aAkTBp pEHFXD
9BF agTBC OoMpP OFN3T M ¢ IAU o F n kOl
bl @®BhH/B0-0) FKFTPpPp MB E€ETBHBFI OFK AT
A8 pFCTe CFpREFDs FepbWTFb EadCT
ATBK Nt bxt dBE 1LOWFHUEHEM EDE Cil A b 1
%5 pxFmMb eB FkK €T aApl UMM M FKEF
AF 1 X FKPpIoFp npARCTRYRKE EF p/13 UGB
apl UMM bFc pp OpALUTPF MY € pKk MIYK
FTpp pp Fnat aATF FpTC ppkHRK FT
ATBC OoOMp OFN3T it b xt PP MF KDKP
c AAB IOFh. xBFF WmsT BEK Y Mx 1 Klp ALY iv®  [EX
B5 Fp pT17TBC dY9pFpc E€ETFCTF Fpm3 MNbH
mnhhme Mp E€pFChxhp EBFIPpt MxpPAa
mrE | xFp ¢ BfF xl F Mk nhHhmB M F BF>
P2 bFp pcFm HZ2GbaEBETORDIABEP, Al
EPpFC pbxR wkT HBp UmMxt WAL pmHnsT [
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dBF d7Y¥p bIAFU pmt MB WUYAXB ¢ ?pO0O
3 oFCtB W3 pAafFnt o9 FKFTPp U6 pAD
CF @bhB! F K AT B Akl W sk peknds Kok T 11 F
WF Ybp F3 €Hp&NF cpehBe XT3 €T1_ apl |
PTC M pPpMTMT X phkpfr®BF B X@MAO dile@E K FBer
pbBMATA U vypitT FoABlL, dcfF BPE Tipt pHIFmp P
MbbhBFB® cB ABBSARUYMDTHF Mup)F U3 P bbx
Fpx8 wmMAT pgFmMb eBX WATHM °© TK W73
MNTFBPH Fb nt bm3 pkFmM> Aa4TF FK
npt OFBpPp obTp BF3 M OoF WNXF34A,
U8 ATFpl abl Flpm 94 6meHKI0F MKE v 4
bFclOF e¢T #hWuY x6 ™M ppT, eB pAxX pEk
b Xt cB YYIJ3F AB FK MTPF X
RCP260O0F WxFp349, OFKCF, E€TFCTF p
RCP45amMp MTpPF XT
RCP69%amMbB MTpPF XT
RCP850F WxXF34d, OFKCF, E€TFCTF pF|
RCP (Representative Concentration Pathways)
9mfFYb CF d9pfF 3K 3§ (W1 @R BD6RFPKBD
FpwmF Bp XiF/TIpFF poHB F 3 p3Fb e€6B A4TBC
pbB pp YFmM MpHALhHppT? cFep foX Tp wWiFD aarTFe
bxxt ¢c¢B(PLG)TN2MEF p .
apl bwmMA2 pthF FpphBiA T pecphpFpc ntpp €t
ATBC dYpFdP&bpEpmXICFF Bt b pdA pF pp i mghp
ETFCTF bTvovMHBRET phDFB AGEDP PETTFCT
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cCCT EKYBF CFT 2pTp0 CF ., cttppb €
2020000 FnKOF B AT R20E0&FIEAIBH I4AF Fo MEK@
ATBC mMT phb 9ThR pPIMIRE p FlH FIH CF
-bpTpFp NTFBPpH X pCD Y% bag@KOE C
OFKCF, E€TFCTF Y9YKphH 4d9MPHE8P® P ke B
- BEHUYIRAE NY) MmTPFxX®D ATpbp3 FI At
Flp pTBC Y9pFpc ntpp nt o Fp.wd XF 3 A
9F 2 HIPCE) BRFPHYpxt bk FmMxt EhFEPH AT E
itpp ETFCTF bpbx!%6HFIEBpHF F 9 HP M
alp CWwpfpWH BhFe Bint 2xXBPPCTPFPY9B ODB
CF " TXBoWHXTrg 30l FOKD PeHLHABO o b |
AT CF | €XRIAFOCAROBIAWENX ¢ Y AL
bkpTte pgHMBK 9F323MpkeB A, p. . Tp O2FKC
CF eBTX CF €173 nt500BF wihll TWp @l
AMxt F ak nht cdH Kipthvbp Fa P X pElxe Hp B
M2 " TX3Ip25@mpb qAakoxHp FIT T8 F kK CF |
ETFCTRCpBT pip2 T E LK c ppdktAHcTB p m/1Hb
-€B AFTF_ W3 ptt Yb paTPFheF 2 BF pY ppFvp:
blB F ! OF WXF34A, OF K G o TETPHC TR ¢
CTX c¢YXB dY9nt it pbmM? pkFEM> pgT1 XU
bpt at Fp Mt pp pmtmB C
pbBfFTxXF ¢B ¢XpFmMc ™M Fnan33w7Th pgf Tl
AMTATB FKpH ODFKCMPp NI BXMBXPMIE
AM?pB pT. FpT cKmY wm Fhp g xPT A
ibTp. NIOF B pF CkY Formu EovprkF THIFR smr F,
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dgHBTC ATCB it cbfFXFmTtcCc AfFT pT1vpnt
-‘ATFeBHOFIP TF pTOMb opnl KpFMK i#BK
nxy B oFp?2 eTFmMkKk M UWBpHFPpBTEPR pi
n3 [IBGCLE pCFTGK chc it 4dBF aTtvOAK p
F2 pA¥TKBOFpPp, pF! nd hipwt n&BCHMpPE
itpp E€ETFCTF CF c¢lfFx Y9YrBpH Kphns
FNx6 CF ¢l fFx KFpBsFpybPxT T 1_BCHOFY
M3 Fp ecFmMx A4TF p, pFt OFK wnpwmb
ntap papF pof xdmapl " ThEX péds ETFLH
@ FBFK@WPCAT NP EKFOYHKDPL p>38 b
b xt cB CAFTCpF 4T

dxmvy B bI3IF L pTO bFH CF clOMHET pphp
bmMm?3 pkFwm>

at F XFY BF F® FKFTPP _ FK WN2KFD?
AFBXF3 €3 FKFTPp ™M FKkpmpe MpBxG A~
b. | bXkKF M3

cheTlU pKk W3 pTF?2 MTPpFXh ATF CF
ABbpl 2 p€ At cabibHe Pk it om p.p't 2PpT MAT
mpl wnptp 4Amvie FHbFt o ppRvoA XITTRF BppT™ | 4
5 p¥t Fpc AYIxtiiteBpTM pceBmMTMFF X AT
dAK n3 ntp Il Fipb Thipt Mmbm ThorppX3h AT F N
_0pFp NTFBPpH XpPpCDH OFK YOMp AF
-EXFPpYxt M FBFKM! MT EwRp Mokt Mokghp M
FBFK M! MT pp #WUhYk 'BTt8p® AP wm
dFpTXFb bmch¥MF FhBIFkm! mart€pAHb
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-bHbYB ™M agTpbBnB 9BHBF Ct pBhB abbTtT
npFrFp afrptTxXF e¢TFMK ™M W6 fFWHRrgHcThl b T«
PTNY oFk WTb JMHW3?2 ™M aFp. ppt i
nt cbFpF B> ™M pxxt cB bBch Fp dI
ik CF plhbK RpMI €cwmB pFTHIY pxF
FN2eliTH _ ap, OoOFMK OFMBF Fnx6 9F;|
nt nb3IOF p®HHhBpE&EpPppHERPBP B alf Kk HB
OFkmMpBAL Bk bXeB Fp wmpBAL ATF
4t o1 aFp . biastoFHlcBBRIAW w8 fAB O, 1D
pp Fp €F #nxfpl ft M WXF3 UWUBK pTU
pbmtmMB OFKk WXfFHhp M e¢Bhp bTFcB pl
COFHH oMt e PP PfEH@ 0 [pTeilB - A Fra6CRphE_oFipTt

pbxkp d9Bp CF F
14pp ATHKOPD pp A6 YFprFnaxl 76 ™M €1

®2014T1p_6
OFK #Wkp CF €173 020 10XG G F n lOp K @F
M CFf ., HFW xp TGOV by pirkRYBAM BB M EMBCH B
dBF od pxF gdve_ TokFFnpdbkv D F IOMb O F K
c At PMAD PptemM pTHMb 2dRAYE20€&R D
c hF BF m btTfFK 9fFkK bc vwHPBFAMERFN
ATF _ pm3. 88k FaMCTiBT gip? e hpFpc 0
Pptbe ™M pT1EOMbpEp F@pRMH_ fip it bkp
_0pFp WTFBPH O0CTpP WUBFXPI M alx
2 CpB AFMb3 it bmM22 PXCG > abVk IFB>
ATF pb npxkpt AKP 8 FOFF /FbT WD I BFOH,
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M appt bmpce Wp EHMEFDFLMXFE IHD
PTC. Fx Fp umupxt8 N3 a6 pappt bm
PCFBH e8B

dBF plp bFc pp d9pl n3 nt aTtTmMmp
Pb2AFT e€eB o9pb wuprTu T_

Smog pwmp 1WiB
pbmMp _ FK bt3mMmBMbF dOBEHUMKK EF, 0C
ATF oppwml bes @lpbrx c¢TFpchH o9Fnt f3
ob ™M aAd mdbIpk  ppriBEREEIpPp CF, O F N
pb AbxK oFmk pp PxPWhbhMBFrpeh pp
xpB At pl pTpl e & RSWPED o b
PTB M X pB pPMEBB bF D xipt nESRABP 0 bY K
Fmk pp bp, M, pHBRFF &pFAbLDYRMMYBPT
pF! ABDFunpFp 2Bmag BpGv pg FiiBBK UGFA HbF M
cl FX GY9fFTXF3pFt! bmMp ™M T REITFiphT EF
FKCF . ATF E€ETFCTF CF AYDhkmdwmpe Bl B
plgversion) FmMk ¢ xmMpFm wndst CF op T
Pbia p?2 FMKXJIFBPpPMBXpEBERMBIOMD P 46
PFYp _ ATBC pQAB CF o9pT, nAHF T ™
OFK #"WTbB CF pbst Mt g Terer € T ETpRe
oFmk pn8 pp nWt 4dBF 1hre/BlOR 6P T b9
ATBND M pxt b mJ/THA A9HBFCCc MphX XOFBBF Zp »
dFp™M ™M " ThhHByr mbbinbhHF _ d3MbH CF ¢l
FC afFrAphH it bxbhk ag9pt ) WA YKRE"
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-0 pTprBC CF c¢Bt NFYbpF ppkd F3TMBp
b FMKp Nl ce¢ Bifofospieep Y BmM__Mplh _ pbsB
Mm 4dFpM E€TFCTF pXF p3 Fmk d440
dF K pm ru mt SFKpnl @$PF Fmxkp &  akpp
th dBF aTF anB FBF pkp e€B O©p dYF
-EMIO CGF pgfFnt x pC3p piips T xe BMK X ppmhD 110
KpnNe pp bFh CF c¢NT1hHm €372 pph OoF.
mn3y CTxX AFpTF X &P HXF kepr/FIMKp TapT B |
ny NTPFHPpkb HAB x| ® opFp WTFBPpH A
CKXKMTATB O9FK wupmb uTHX Fp dpf H>3
CF oOpfpTC pFBB _ pxxt €EB €, pXC M
P2 pTB M XpB pI pPpTFp bAB AFBCF’
pbml eB ™M dYWpFi APt GFbRE8bAEPDIF K.
M KUfFxbB Fnx8 CF o9pfpTH? FpTC a
MBK F?3 HY9fFl pFC, a7 Fpwhstxk R BibKFY
MpTBM X pB agFCTtB W xTF 6 ™M pT1TF
beF | AYT aTF ™M 9Y9BF 6bFCF perlTFRKD YF
€BX _ pPXp?D €B 6Xp OMTP M €¢3349U K
AFpTF X pC3 OoFKpnNl PTFHB ™M pnl s
op. TppbBFrkKB p3 pp Fp AFp, pF! 9
®PAFxB M aAFwmp OofFnxl _ eTFpcith OF nt
aF X OF KGIFhF KAVATKFMWA pivpP ™M F K WY FT
B pb MfFXpA3 Fp pmMp B wmuprtp_mM Q[
PbhY ThCXIHFTB E@MABPETCEC 44490 F3 A
pa3 kMR TG p Ml CB PFTHh? eHF3KFJ
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WNTFT pFT W2 Fp BE0A 4xFp_qgéhp IEpk s
M c¢cblOmp aATHOMBe WY HPpTibESRHYprH 1
AB> x €, Y F_ pKKEM BowfPAWDHF IFb pXxbT
nprtp_ hhHHF d¥pTxMF HAIFp a4TF pphp
DCFEFMI pMD AF . b XTHTERK cp/lTFIFM coldm  ouA
AMTATB ApPpTAAO mMpT _ pxpFp Fp wnpg-
cNT29A axKx PpT1vF?32 _ FC, pedT1dIBKt cCFp MK
AaTF WmUmM bBFMK CF ¢V 1T phphpxHecdBrt
OF K FCYT.p TF63 E Fo@ Hb fprI30CHAMbp, APl
nt a xt pt' M dDHhxdGbv PAPESA UL EB K
Fp c¢CFrkpTE dFmi) ¥DnpAp iokpvd Yoom T |
b.ml cB alu ECMbB M apl op1THF 2ZKF
opt KpFMK ™M wupl ApPb32 OFNXFfF, pMF
bC Epc FBF ARDF pDF DX Papbxw mpecs apFT
Fp FK “"XBHB M FK AFBb3FH O9FBX p7
nyYy2Ahtok MF bFXBF ™M gmMpBF! MPpPREmMT|
M bxC e¢B pfFtT eBMBK WTFxB AaFMxK
bCFHhs unucCmchxp aEphEhp M FD oMy Mwm
EUYekp T AKX €e¢hFY33A FpT HY9Fpfr 3K ™M [OF
P9 ATCB OFK CcFEDOE Apze wbopmk
aFpt et 3FM3F F nxfF TF AFTHXKFAvex
mn3 9dBhp _ pxpFp pFpl ®KFeKpBEbMF ¢!
UTpPp3h CF NUXFCFpPp@XxXELK el N KN xR N
pp . pxlt €EB AFTB W3 A>3H UTFBPT
d29c kb dNT1TPABPY9Mp B HppTaAallhb CF cAT
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MTpOAx oMB CF #AXFIATpyYB FpmkKict8lFpF =
bRFFBX €B bF3%xp Fp aoT1/lB Ppk wMp
p., pPF! mpmb ex/IT FK 06 pPMd FTM,
EUxX p?2 nboHHpkpwp wmm@ anh dBTC AT
pF! M ¢, pbxC AtTcB ¢, pmK8 WNTFT
M 2PV T AF . PXTFBX M F N B GiBOMICKFTTX F,
NTCEmb ™M pTOMb cAWF oFK uUEMC WB
FK e¢hpp3 M 2cri Rigwx php L4 ha BEp
CTFTBTI pbFmMmB CF uprYbBF agmMBFpT.
pp cecdkF dY9fFxXFmMTcCc F3 pFbTp wumcx
. p.Tp W?IfFlB UMYmB AgFMFpT ™M ¢GF
AV 8@BF pAx eBAB 09pFp tiTiFeekp Tav dif |3
nMmT | bm> WTFBPpH PpTHOMBHBCF3 ™M dI -
UWYK c®ganicfarming ¢ 06 o2 CpMF IF > bpKEBR
dY3F AB pppe opFp NTFrBPpH MMIAXKE M
FB @BOAvF' pFmM unupmb pT1)Y0wh FiBp Fine K
P2 M o0pFp WTfFBpPphH arlAx o0phHFpH Dpig
OFK WUXTCK E€EKEF! 2Fp 7 ar4dx AoTF
4dBHF Ck lpBU|FMpbCcB ™M CpB ©° TK

(Deforestation)a T B C ¢ BYxhb uf _ bhp W
AMZITATBE TIOF B AT &EP&cBFEPBPR, F_M(
ppFM aATpPpb, pC3 F_MpF FpTC pmlI ¢
M COMKFHRpPIPVDAH BF be A CkT OFKDBF!
M OpPMF It b.t Odb cBYDEXMpXKEKEM bTCg
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13 nXFTHFH Nt bxt FA@B baBp bhBEMBD [
CF p®OpmpE ™M pmMp e6B AT CF ¢ xF
OFXMT pmMhD €erfplkr g €Fegh x&fF Tt XF ¢ X
B ClfFX e¢e6CFpPpC b, xt pEMpMHEF AF N1
M g Tu CF pNn3 Fp 2H0T0CH QMpibp € X M p X
€EomEDP pFplU aAaFnt " TxX3pt CF, AF,
ApbBHF E200MF hApP@ THEMET MMb ¢ A4A
nt bkpte gfFl x ™M pxtNcholasStem)T Ybh Fg
CF . CF €173 oCTU CXNT c¢ecT%PC b,
bmMpc 2000250 Ed% nGFHBIEF UK ™M bBc CF
JCKMpPpXF @Fpc KRFSIhMPEIpkt pbHB MAT!

1. 4b17T @p.DPO@KMPpXFEF wnpl BIMEB NHhT @@t
CF. Do®tpmpc php o EHTBF wmpp vBdT b F X Jpt
Wtbpb aATF?3 hxFchPpphe pa kb E»dpIE
2d pxF pTHOMbh dnt Yp M pPmMEXO®Bp Yb
3 btTp3h Fp e¢d1 BT Yapwh FfeHB p vld m
2pbst c, pmMOB8 d>s mbH HimyEertIFr F @5 m
2pV T M c¢chHFThHh AF ., PXTFBX Wit CF
MmMYmB 1t 20 T biwk F Tepkerx xappB Tcece ¢ 2
p? WTFBPH 9CThH AF BPXF M 2pFCB ¢

b. orFsp

meEmc pp HWTFBPH " TXF, pF 9BbBF3 UT
PHBF 1W33bl v WP T IOMMOF ¢ MEMXF _ ¢
ECpF M pTHOMbCF3 o0Fp?3 nt DPpF! 2
JFKkMpBAL edAT1> F?2 EfTlU pp _ pml
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c3p?3d CF phY¥YplEDavrh bO@x IviFG&Mch B8A3r Fp |
4T3 @QAD pp WTFBp MFEMBbBBTETPF ET
©pXx ATph BFY CF ce¢v T It dBHBF npwm’
d3F X WTFBPD E€CpF wMUTAR cii miphpr FREGT
d9BF umpm?? FC Y9p1c M €cfFT pFT1ThHI [
ppStdFa) FpmbBHBF afFpx?d pCmMbH oONPHPE m M
€Ebspl M dBHFTxp OFk U @atpmIPhpA
MOF ¢ M MmUY 1DHMmF THtpopl pIP8 8 B o p
[ a lpT Tagr FMOZ 0 bmbc p # B KIOHMHHI tOMb 4
bN2 Y4AgNMbBR FCTF opTIOMBO ABILBB pF
pp ™M pl aFnt eAD pb pmd> UMX pbh
n3y optTHOMb it b6 paFpT1lBO5B2F T 6 |
bmB KwK Fik? abkp&EbabF H 1pPpoagFMCrts g
1972F xpkp B OO0 60MbHT LMOFP kK1 BB M C
pbtHOmMb atc nt btpp. btOmMb 13p
pbttOmMmb p1ptT ppmt p AWWOEPBX EFH il Skt
M ATpb, pCBispidl At bBFBF@TEYRED pph
Cmp ¥AXF 3l pk70php M HKEFD pSHTF THRMT A
bFrh pp BEMb®E @f pl clOFMbhB2449Y T |

Mx af OpF poprpFl BEethrma CMMHF P hXBIKT dt
it 9BF WIAFl B DRk BLMWTF MbUmT p b MOG
AFNt e6BFBb WxXxn_ W3 Fp pPpM3 OFKUDIJ
p . &0010WdA b F Htofnzo) dt pIIbF mpFp A
bebl B €pT1HKOMb 2FK mEmc ™M gFCTB I
PoF THMOF! WFmxB. & TM@MF InATAHT B4 b
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M2p8 @bév fvmiATAIDB6 mihw F o M MDF B
OMGRKEM TR M, dTuFr FiglpMAHn EpY W HFE  ubr
58 bpr/ile €F 1 xbF0Oh BHA@&OsU IPOmM 174 T |B X
M O @vergapagithh o bF 34dBFTE Al E€pFC. M|
ATIFB FT ™M Y9FpTtHOMb e¢YND ufr KFf .,
AF XY PpRB cbBpObFp>F Fp AFp, pF'! M
CtTp €FK pEmt aAaxl b eBmMTx afrlUpF
btk c ECPFEMiTeYk CTU o Tk CF WA
CF pTFC o9FKk MOfFt opmM8 WBT 1itbpk
nXbFhH pmMb ablbF CF ¢l 33 x pC3 OFI
pb.xp e6B bTVv Il b
OFK Y93 MBH eXTC TFT phoove bgp xad C MM
pp WTFBPH " TXF,  pETHE! PpBF B! bpXkrF
n3y Nmtp B frild popFr TiHYMIOF ¢ M M mu
BB K bT1Op YhIPpeLmurOwos sl 1okt Fp 6
W1 F B o DXTEME bB FopHsbRe R _br2pFTd R oMt pb
pbpmB pFt OMPTX M YhTtTx ¢l CpF
€32 F?2 EFTLU pp ™M e?2BXx pMA 1D a
b2LU,., VWopbBm@mdFc OB BFKpWMPEBb pFTHI
WTFYF CGF c¢n?Fxb/le pTphprUs FkbpmP
FBF _ pXxCFH e¢€B pmMd UTHX Fp p. TPp
pb.x p e€BX YT F Yt AF1 KOBpTF ™M UMAAB
pp NTFrBpH pFrne hEBFCEPTET_2@8H g
PpFBXbBHF pikp FepC FKF wr@wpe i 31 pF! 2
pmp4Ys aAfFl TFPp3 Fp FKkpCBbBHPp ATPDH
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pb.xp® A4TGCF_ Fp p1THOMb NXTCKCFB px
OF_MpF ™M O92CxmMpxF _ AT hHhmpbT paathb
A phfymixp e onvp pM aiFpp K AMKpIM K HBTIc LG

O2F2K o29bv CF CtTxX bMXFbF F3 c¢d1 BT
YpVYceATHAO ofFk abl PTAY b M pxC ¢
M _ F N, MIOMTFTH e B Fipbkeg T PEBFFKT F B ¢
bp? pF' F3 Wt pxF Wb>FpxF wuFp
OFp3 e¢dAc wunFp Ethanol bivtkd wddv p R HEF ™
F2 WHYhpkFg Wb TEEmT AgphT 029 pxF o
Luiz LulaDa Siva mMIIOM IO R dC) afHdwis T ET Cp ¢
CF?2 FK M, Y, O 0% FEAFD0 IEBG (hpk

nt priEp> pSmMH b, xt M MOFf! MTF B |
cTpHB OFKBbRMXP FCRB mT HHHFp G n t
ATF OFk NWtTrpBph CTp €17_ Ct pB pl
pbtHOMb ™M bTCp?3 pp c¢cTFp@®Ib wets At
d>mbH pXF pp C1Tx bY IOF n©t 49BF a7
OFMB FK brf thwtl w B@pute TRk IHL  CF
Fp FTXp AFppxwkFp Cis, T *rTFK mF1v B
OFp3d FKk nATFpBphH c¢lt pv IO m dNT A
F?2 MCpF3I3B WFHc W3 Fp prpnt AF Ux
nt 2CTU FNxbh 11?2 pKPXBATHHDE AT CI
pK W HmMF pBFpMEr ¢ M aF BhXxF 9BTC ATcC
B AMPTIH AM3I M pX, €EbFBF BB CF D
PBpTO M pb uMpmKB6 Fp YFpmtwmB pT
nXM, MFEFMXF abTp 4AT7T329pXF SKF®bh o

36



abhth p3 UTbhbpbh aTF W3 it OoF i
bTp 9Bp CF ofFnsdbhx 91 CF3 FpTC
IOF B Yokt SMTFB. beBlb afF b3 pp WAL m _ d
r7d IOMT 3 299 pxF ublAHBP BB BTPVIEFF -
ATF Wt dMr Yb a4TF F32 _ ppbp., cB M
aloF B oFp>2 6 agFmMb ™M upl pTM_F X
opFp HTFBpD 2pl 2b DI any BHFRT FCFt ¢
MATFFTEKE B B

b1 29mt btTF2 ak Fp ©CmMp n
AT pp ¢e¢TFMK U6 dYFpT1T1TIMbh cdAdB
cbpFpc Wtpp E€ETFCTF pefrdF vexXiKe Tc |t
AFTB WAMFT plpmFt a UdMTeRh MpFEpper t 7
nbl M, o90FkK WKp CF EO0BRBHPO OiF MfOF T
bTOMb 13 AWMOES BETFEXFYBR MAFWVF
AFMXxK DPkBpHpmpTIOMb Oo0FK WHMpPp_ pphp
oMb M 4d4BH M ppt pFdABFoOMPmMBE pnCmx
drBp?3IdB FAXTB3b M dYfpUYTUch aT1pbl
B pT1ttYb M upFp pFpl Kk Fp Cfr., ™M 9
pbl T3 #nuy  pikT FBEZFP Fii N1 TFMIH TodpbPp p phit
dBF upm?’d agT7TTK eBRBHXOMPopE phBt M iR
bmH ©px Y9TF W3 mMp E€TFp, ™M NTF B|
nseYbs _ pFt OMPT X WNTRF dUii2bHXF pp THOMF
nu pk pF Bl O MPIPFRKF PO PRt p Pk T pxM
M ppT, ¢B pF! m3 o2pbl T3 afrs pF
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OpbTHOMb OF KMpPpPXKF BIX Hhay pplOmb BF T’
WPpp. TB pmMbH OpxX EKF! AFCBK ™M WT
dnt pxpkBp ®BB UMt 02pbhBt MpxME FpF!
bMA EprgFFCPT FABp pp ¢ CFK aBT XFY B P
ETFCTF _ pTIOMb, pofFptk SipdT Cx b pa®d p W =
ATF wpopG'pFBRRbHFE pTpl b 2FK ap
M9 akK CF2 FKPF! M Chb Br FF iB&a b
pp FK AFpc3y _ pAAO e¢B aFpc?3 A,
M UF,6 _c¢cCFpml _ UWbTFT A[AFBCFH ¢
M akFpT Fp 92 RpC bl TAFCBF bk Fr v
CFYTF EmMY IB E€UYx €l 2%t ATXY MHF T
M pbpT, eB Y9hp N Fp prphxxf BELCB W
btpt oM B icBF BopF ¢ 9 MC FCF Gom gFap  €nf
M €. Xbhp, M OPpFY T® MosPpiHOPE K Fp p
B pb AMCTF pFt PFI'T M pb €e€XbMA
M e¢bl T Y9fFXFY BF ™M ppp, €B €23 bl
dfF HhhYs Mp. MFl K eSB! pH K AM3T I €EmM> b
E) bCFX e¢CFn3 F 2 ppvkp & mppkl  cdCT
TFBPpH E€ETbHF_ Wt OpXTFpT _ p1868 ci

=

7

nTFBpH nMpC paFpc?d €33 FT pwmlt fo
bl 8 WXl fF_ €32p3 _ FpM, prT1Th3 it v
MPmlI B pTp_F X ipntB petB CE&KTRLFXKF Fy
B €T_ c¢hiOFc FKpFTRpgpHDT ECPEHEK bl
MMAXKFE OFKpmMB UBL _ ppte p1THOMb ofF
b. X xt cB CFmvmh oFwp, Y9HFE 29w MM AAB
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M aFnt phFpH pp p, pF! AMT ATB F
6pF> AFpc?d NApm CF p. prft OFK n
PF! OpMBPF?D _ pXC B pbfF H6 bwmO
bFD pb uptu 1_ KMbKH MPFtT x®thp A p@]
Fhiphmxpes BFRERA b © R pFT pb oMb pTh [p B
-AFppehTF es mMpT pb uppbh, ™M pb wu
dpplU ™M pbst nu PK FK a6 WUmUM i
" TXF, pF WTPhppph peksl TpPH I ETF @K @ik T
pp edBfrpK dY9pmHkb 3 gFpc3d CF E_ 9
®mMYbh CF uWpFYbBF ™M BFft pb umMIXKF
ABmb wlFlk PECOWH WTFYF pb atTAK ar
PK OCFH npmie p b xTeFBp Tb BoKr Fa Fpsm
atTmMpd pxF MCECmc MFpH N3 pfr 3 |
Wt bpFp pmtm afFnt DbHFYFF cp pb FCCF | g
pMp 4 FpIxM pophkin c¢TFY TpBF 2B k6 g
F2CbMl pFRpaFMI 19Y ke bhYXI FIQ9GEB ¢ XF
dYk aATF [EKblklp_BpbwFnpp Fp WTCI
Lp FpbXF bBHFé abY¥wKd cexFpYBripBFRE X pC3 €
pboFpbxF bBFpXBYw b aJahdarc @iITCBmANY)
o2 F 141 JopneDpRbckefe®r p AY! Fp lA6 bF HDADPHLbH
T lT8F6BM AP p p | YE P H'YH 0p0O Mp E C K
3.5M2 HE8HHM Ppp D2bbiI3PMpATBMI 2P
FIBFT WBFPpF pBl pRMBABIeE “bbp AMT
OCFmd pmM3 PdAhaB OFK €373 ampp #nd
CXF__Bt beic XF pmMbhp pmMpH 13 pm-
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pFBl _ dlI Fp pQROOpBFETRPIIPbpMEMT AB
FV TpBF ®¥w [pefOMHOBE €prBXbhbhHF pp
bv I B31bFMB pp bpFbxFIbFHR Hrymdh 39F
chYx o9fFkKk Y9t pl FI? g&1bbPVORATAH! EIF
4y x @ftighlPetraleum ET A, xF dYx dt pl p-
qyx *x pC3 ¢ XFfFf Ob F shaCa&miptisnF p ok A X p
cCHFPBEB €XFfF_ Bt mn3y PdANHhB FNxX6 T
nh AoTF pvmbBO D Hr EPpBTE P EOBAF b HF

ABF upm3d p1TC UThpb

pbp pbpFBABBpPp NI

qt p | N D FF b f bwm eT1H
AFDp
XXon mobil 438 750( 57. 521
Corporation
Chevron texaco 247 620( 4 6 36|
Marathon Oil 16. 336 6 . 53.

pbmpc pp oCTUY 9AMBAIT pHBHKW Hhp BERP Fper F

R01>FBH pp @& TpBF
AFl xFp, prt' 6[Bh &k Y wd b Pibh mermET B
pp oCTU pPbFB 9t pl HTHFBRL@ 6T 9
140pmpc CF agfrl xXFp B pFt EBFRTF nv
ATF ppb FnxF WTFBPIMFEF TWHFM BpiBK  MCTM |
CF &bl B o9FkKk dt BIHF p5/p0SH Y€ Hh X T F
FNnx6 WTFBphH pl padaF|EBE gbFTes Tt Fppl
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DPBFPETFCTF it dhpMBATRHY BPpPpET @
Fp>mBrFrls pT7TXFb Fb atp6 pAx pp F
M €Ux AfFctO CF udtTm W3 M exXfFnat
cAbRTMETXH P opCeB ¢, pp?I arldx pphp
c KT NpBhTartBCp B ¢ XT UTt ph pAx CF Fp
M3 _ FNnx 6 belaGipFd WA S Fapr 3 P Fimtem M
F2 Wt e¢b?Bx _ pml eB ##bTp, pF!
pbpbp, eB " TXF,pF WTt pb ATT/Nb WT|
OFK WxXTBC pph pF' adirxnpd pprFPp v it TvK
-cB akFpT Fp cACFplp pdYxvHpT H@vH mm
cbpe pp exT uTt pbh A4TBK p3 WUTV L
bFXs 1T W3 WHADBT ADPHp A WD bW 30 |
aCFpp_ ¢B
:Chesapeake Energy
50 HA28F B1pdb ofF2 481D FER Torph it 4 BHF  C|
HAZ8 W3 °FAUIrF)p BpiWpx'9Er@dM ABH pFC
pbpF THEBCTB W3 OF 2b08BF PrAMPPARMTHIT
bl p p2BpMRF TFEXPD BIf DI bpapFh NDRD
MTt pbm 18P EEKFRPPIFPpBRFPIb plp AFCT
16. 6eMmMTx alWmFog&poliBpaBp APFRpBPpH T
FY TpBF CF, 9t pl pxpbBpEBI KMKDF
BT C ATCcB NIt 4BF CF pbtHOmMb oF,
p. xt cB ptphbnb néewxtTRpphp APbHXPMPAF
VFAYK ¢ 2pipBTF-aiFakidK d | | akFmM3 CfF?3 Whv X
FKPEFmAMBEIEDK U3 Fpp_ pFt bhrFc i
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ATPpbCT3bYX At F B aAfF BXF aomMTdATB F
mneEmc K pp _ dBFTxXxp PAbxp mMBPAF XB
btttOmMb pxTFpT nt aTCFpp_ 3 hWHKYDHB
_PFBXbBHBF OfFclO n3 it cCFK 020CwMp
2p . WP @FTpPpKPp FT FK ¢lvBbh _ FK €
SFkK upmb wupp, P2 FnxFpc?3 WNUmUM
FpFB ¢, pXxC ATCB #MNXM_ Y _ PTFBX CI
ATBC _ unpl PpHB OFK©DBEF! bHF c @ HOF -
npl bmMp dhXpE P@pofCEp MIbhbT _ Y9pFpc
ACF3B papl cphpbkt CEB, &T_p bk M p b xuc n
PBLOEFETF BN | 2ok UL RYdTp €8 A4>H CF, M
bmB/lB ®33F AB mCEmc paTF ¢e¢CblA 2FKE
ATF OFp3bbHBF ™M ph osvupdekd NFCLF 3 WM ¥
PTC Fp FTXp oOFbFhpewmbupnherxlUgR
pphpEE ebT Fp pmMB gTMX OFK HTbH
Hh aCb FBF apwmex wupfrlF FK 1hpK
pFpl ce¢Bhpp?3 ppmB pb ®1TUp cB! F K
ppoT,
qt p | CF MWA33Fp AaoTAH sapdp ekl a [pprtl 9
PTFYPMODBETHXK ppaPfPp Pl a gedameakgy T pBF
Pt FOFTRETS MO Heplh strfegas) o prbe AGF |
pbxxfFB OFPIbPKROALBGFIOKFH 06 OFp>
ATBC pT13C Y @AhHBRARK! NTHPpP wupl o T
FK pbBMAT! E_ B M ®BK a4TBK @3 2
nt " TR mbhceBoTE&EF T XFE PFpAF c¢UTF ¢
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b xt cB bBK Fkacking gokFt FRp ThgRmMm aPpKK
PFATFpPP_ ¢cB pFMBTRETBOOHF P MiyB®B K
cA pPpFTC pFl-TaApBC puvCcd@pi®d® dHKMH, X
LOFpFpXFT ™M wupfpT B CIFf Ttk cU8FEbBVE MEBF
9 BF wuppt MpPpTI@F b MOT PO FOKF K TMuF Zpch  d
MbTp, pFpld ak omMp PIpxNTF cBF bCi
@F p3pbkBHF BX ¢B bUbxB aATBC porkFh 1 =
2030FCTB N2 EQPEIF'H prF Ve Tlghs3AOMINF «
amvt 88w®&mc aTF p pdTaF mtp mp3ar Fle/IM Be Bp
6Fp>3bBHBF g mxt Fb nt cNt29A CF F -
PTFPI2M S5pSFpp oCTUYU T7TMAIKBT pihel gag
pbexiehk WROFPTUF pwk @ T FY M®DE F B X MXx!t
Mmx _ oF #WXfF39d9, OFKCF, E€TFCTF n
Abw I pp AHFecipTBgThPbFpPBMEBTFTBTI
pPpFpbx ULIAFpmM® EF3E! gMKK Wbupmp
pPbh ZO0kvixfF HOM®290 Q0 1€EM S O @itk Chemey /1 B
pnB FK bwmMBpT ATF ApXFB WXFBpPCE
Fp pmM3>3 13 JIJmMH3B CcCcTF)TOTRMbMEPTT
CF pmM?3 CTXpE@®W bDlptTecghrudkippr pint
bTF Bm Haibumop THt g | bBGKGAE IS 9 oy B

_ b xt cB akKkFp™m. OFY® bBhfFnhttpkl ho F g
M ®FpK ~xt CF pNn3y at BpM®TFV -
AOFBCBK UY9HPKOEHME®mK AFOMPp F 2 cbYx P
n?2 o6 dFCtnthbh ™M c¢BFAX 7TbpF@mFDbE,
ATF CF ¢v 1T 9Y9fFT1mMbcecBA3GMH @lUINTXBPF
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OFK W8 nrtCth ®1TpA CF Fp ~" X177t Fp°
Benzene bBF | dMDFt ouHp B KF F K nEpu P
bFvmMBH d9BHF 8 BEhylpehzene T Mylene ptdduene
OpbFwmB (Soplvemts) dmpr TBBIt DBK ATF AFT
n2F IBHFp Fuvoer ® pFTHD e¢TFTBTI p A x
bc W(Salt)phbpd bFXB PpMADPK®B! MecBcWEC
dtA4H OoFK #WTBHB pp pwmipee B FAb & Bekb gl
ApbmM3 o0CF, 494K n3kH PppbTarieRk fcksF Cb C
OF mprpe Ctx pgSMKOMbh ™M pl F3371B M™F
na nt bxbhk ¢ (fexOT xFp o T fioks
FpTaF it agx|l F BFEFr fimeaDERB8p M F
bY M 2p1 3 pY OoFAY TXY b A4TX it
A6 pugxb N F PFMB CF c¢cbBHBTHH pxp?Id
-cB pmMBXFM g1pteip Fno xxp MIJTTEZBA wmp goNe Bk F
cKmmkxpt, ¢eB pFpl wprpYbBF ppwmB T -
CFAdpmpFFBFpFp NWTFBPpH M NUTFBPH cb
TxY b ATF pb, WERFY BDK b ovmE MFMep
ATF _opfpt #nttmb Bk ATF E_ pxI |
° K MYTR #A F CFYTpbiHbRFM A 9208 mbh mal Ik
ATF pCrAx M d9BF wuplx WbhTp, pF,
OpNH BB WPRFpID F
ap, afF®sc KFIWEY -ofFf BCIFp pHl FCPpT
nt bxFp B Wi oOpRFBEICEMYS DF P __
Fp?2 om pr1pl M OT14A0 o9fFk abl wm
bpFpppbrc, mcFB i B/ oBK BEARG @B
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BIBPp? M @TpH pTF3 dpmb aoTF pT1TO
€EcmMB O0CTp NBFXP?D WD pYFC FK WT
M P oKXt €B 4T XU ATbmp dYpwmbb 173
Mmbmp_ pp WbTp pFHF mxbidofhimepbp F mB
PAFXB A' F B p, prF! OJFK wupmb ce¢xFp
_arT xt cB m"pp Fp pxpFp 9t pl b1 IC
cNh nt aTxX? B Fp cexTTU rTh pT
bbXCF B e¥YaB WTrpBph aAMXF L pxpW¥h p-
nAZFp aoTFpp it pbxbhe dfFl pFC,
EXFN,FX M UTTK KFpBF 112 ™M d4BbBF
a xt cB _YwmKpgpFp wmpfrpl F _ pxpp, e€B A
npl 2pT MCFpxF ~ xTt! FpT OFK WF
rTXY ppBEpprmtmM c¢ctFpa3bBhF pTIO7T ®PAF X
F2 AT1TBICdPsaEbppATtt xHh df I3Mmbp CF
qYx Wwmimlpgteck mTphrreyOhvb Fa fCarOks kg c B
AFntT pp3MBBIBDpMPpET B 0 Ctight iptmI ¢
P2 bFp ak CfF3? _plF?2 CT1TBBHBBFpPpOF
dBF WbhbH3IFmM od pxF WUmMx pagTF A3 F§f_
dHitp EF I B 1 96 bf CF dY X pT1HOMb
pl pKkFmM3> c¢cA 2d pxEpm)FTp>6

-

PpA CREwMpF IdPdF v I 21agma ATB i
Energy Information Administration EIA
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CH5 i hDBP b vetbw x7 MEME@PIb pYFc ¢
OpbTtOMb d9fF BPHmMB M Yf T XF3IpF! pp ev
ATEO Gp pp bron, x be Bp Ml T 1@
pb.xF AbTFTX exXxfpnt pFCF?3 pp aFpx
gy x #Wviddpmma App opChru a pp/VF co dbgxck
o 0 it PR T&Mp AT D dYX HYpwmhk 3
alp oFmb ¢B A6 €Tl b FH xd X

pbpt TLHREGHEMFS5 OO P HPFECRAABF v
CTX Fk —u CF 2pfFTHh3 M M@ T TFFCK
_4Y9BF pagFp, prt nKYHhs cATcB Y9hHTC
bpwms ATPpb pTpl W3 pxpFp p
pxpFFpT Mp pRxpFpx ekfFx_ phH _ pxpFpD
bFc pK pp ™M pxxt cB ph prFt OF b

pbXfF hp €€B pM>3

cntwm
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cxXxFp, prt QP pAPT dFbtreT ATEB £F pb
M AF BPxF oFp? p¥B c¢TfFpTBTIl pFMB

d39cH _ pxtOmNl B mFpEkpbRAtTF BIpPXE MDD
M dBFpFp Fp pfF' ATFpl naTpb b3 ¢
ATF F3 _ 9BF ¢, pxC bt nu M PF!
_AFBANB ce¢xN1t paFp, pFt! cBFBbh CF
~dFpFpF d9FBp>3 OFK €373 AFpkDFF'T
P.PF70GRT AHBI HPAMBIAEF W@T I XFp ™M BF!
_0pFp nTFBpPpH B5FGRpUvoA P Ha C pG B X
CF ¢l pkmeTr MMO M8 _ oTBC _ FMK pbhp
FKC22haxkFp 3BpT™WIlcHh opFp WTFBPH ¢
ATcse WUmMYmB _€EX>TPB O2FK 3Cc3 bkF
bUFpc oFpFp plepPx mFppAxKs €FpK
ane _ CT Y& CiARK B CATBWp pmAD i
M3 FBFM p, ADBPFCuppGVMEF ®bbTPABMN
M pFCxTHK eBFBbHh M 0pFp WTFBPpH A4
drFTFXPoOmMBF oD HhckP PF cTMT unpFp
O2pfF . XF bnh CF ¢l fFx _fFkp M p M B Lavrss
_0pFTiiOMHb ABE wm giBF cpspTYrKmB Mg E p F p
O T XU ATF ¢e¢Bt Fc nUPRPRAb®BR KO @A P gD
At W3 dBp aAafFnt dtAet alKF €373
mnpeu cBXnt abbhth aTBK biip mp €K
P € pMpKMpl FAMTERO oT M AT bBK P& cB D Kb ampp

AFAZK PR fbme>p3 B 19 ATaRFDHb gppf | vk eB B

OFK uMpMHB MiXThP 2o P MFtpm ©pp bpTtphe d9p
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opF DIFPH_Mvml HEATBYTRCOK SCAN.CF B 4T . XH p
KpK M bMA pbH p?2 Fnx6 e¢xXC #AxXFu

p.pPF' " T bpHBMFCRH, #hBE ABCcHppL
ATPpb cebfFTc pBF MevpT pFbHHMAHIAT EBK p X
e pxMmbF, pHIALBEF OFKk upmb O0pF
_blb?F KpnNe pp FBCFp €TM3 cxm¥ B
_npmK6 oFMK _ pSCFC pFmB OMB CF

PA> YFCAT ™M ameh i 2F mip M OB b i OB KX
T pB OB xPFHMepFEHd, pFme CF upl p
4BF nwpm3x%x bCFLU p,pFt A4Ft 2Fp73 ¢
_ntTFppdHFd pmeBF nWBK afFptpT ™M Cfr OB
pb MmMm3IKF NWTFBPpH M pmMbh W33 aprt hp
-MTFBPH 20pY T AF. PXTFBX M pFp ATF
EF PcF gFCTB ©° TK pnphF oufbpp?d cpSF tF
_pTtHOMb CF_cIvf ¥3ppPpF MG RBTET Bty BE
O6F ThcF ¢ K MeX poHeep t € QuppFp MBFp D T O n p |
PTFH FT _ pbpmM8 ¢cB AF PXxFeWmep®DF in
pbxfl wWhclo W3 _ i [chkd Fappxl x MirTvE TG
WUAXB _ mMmpBAL 1T pp hbwmpBEBFH! EH-
nIOMMNOT 3 AUYT gmpp CEM ppxek! FILEBPTF PXF
b.pp . eB FKpMNOT agfFpTl 6 NKt bxpFM,

oOpFiTFBpH AF XFppfFHWbhbUF d9KpfpBT WU X
M E€Epbl, X9 pTOAX CTFKpPpMIt nt bkprTe
plp ') EhBXpHI®t TpKk ATHIEGTIT amwup
dBTC M cTFmMK MpOkB labIAKp dmF A B @[

48



PFBXch BhibitbHFF K pMB ™M cppuwittxE MBF Ke AGr
OFt pl M ctbmHbbs M e¢bhlOmp agFpFp narT
nTFBpH dHOMp dBHBp pp FKkpMB agTF (
cKFeBbtF NTFBpH phl T3 ¢eTFCTF €Cj
pbbp, cB unpThw3 o CFKB pwHp _ mpFt
ATcB _ FK WTrpBph M FKpMB OKF>I> |
FK dpmkt cBTPBMIAF X M unpmHKB8 aF x6
-MTFBPH YOmMp ©° TK FT OopFp WTFBPDH
WkMB pb FpTCapbk¥ BRfEF BGRUFPbART
pbtrttOmMb WTFBPpH M E€CpF UWTFYF it q
CF arpAx ATF AOAM, F XM, OFK AM>3T I
Op. Th p,PF! F?2 d9Tp AT CF cATc
Fp opfFHbUF bl p D@ TaETPeSH TAT GitT
-eB CATCcB Y9YHBTC O2FK ¢, pmMaOG pmpdil
@Cx¥mpyRFTIFBAMKE by At CF hxbp®B3K
Fp ¢, pbmIO8 0o b 1 w)F kB M Fpigen) D Fept F
ATF e¢BF BbhXxIMFpP Il iprxuk pp pvoxE ¢ Ak
AOF BxF pT1 Xt bt CF fFKk a6 aAMCTFC
APKOEYMOf O MDTKE MDTO P Ze FF oM BT pplfpeiFB i e Gk

OFNY6prl pumF@xxtc ¢ m 8 mt PAF XB L4
chlxHk m o2pnl UblYFT pmpm pXFpbph
FmMk e, xmpFmM wunptp_ agpl pBbbHB
_clt nMKOMKD M6 ptOAx o2pnl PpfrF/llhe ¢
pF Xt ™M Iilow Kk pipldOpoBoEk A HF BEBE pTF H
pnl FMK pbhl T3 ¢, pMKOB8 p3J Fnnxe

Lol

Lol
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M pT4YT paFp, pFt O upmKBT IMC TS cliE
amMmtTk fF?3 nt ®PAFXB aoTF pp 4aT1THOMbBHB
ETFCTF _ pxxt BcBufrpiE p ToMb Fepk Fa F pp HpH
mpbmb pT_ XF3Tp, UCFHWB ATF ¢ BK

ETPF_ _ AbxXK _ EpT8 EXTM?D _ MpxFd
_EhTH MV TG B _ EAt%xF EMIK _ av_ _ ¢
PI opCB ¢, pbpI ar@xiIChmbgEdgnht_ mq
AFBbpF_p €pFC, CF fibpgtEBpbFiBK
we NYmM apl20aBpiZ8 pmepbpbh aTv
a Xt bUx op, pF! Opbprp1r1dTrTB T WP
AF KU mMbce AT pb bp B peHch ¢
cBhp EPRAG S OPA I MmX bIAF LU pXFmMb
pbHPPAD. A6 dT YTt nt bx @3pehs WBF | kT &
OFK%BBAFBCFHh ofMFQ@RAGF P2 T, uncC
Fnx8 W8 [ af hxF EfBbplebm dpF1
M ¢, pxXxC ATcB pT, ABFpPYTerAT cBHF 9B
pFpld opFp TFBPpH AdBb ™M Y41 pmMTwmMm
kb wv A3 9BF aAFp, pr' bCF P FHAXxb
-~ pxxFp, 6 pF! Cmp pwFO gipitt F B CpPes pPJF
cl Fx phbhBnB WBK CF ™M pxF exXxfpnt |
M dBF 18 wMTbF xp elB& -8/ Kb p ADF'M
M AF BPXF F. pYTepd TF c Tk @& X1 p . p
cBfPkk phtB O0pCB PpF! afFx A40TBK

CF o6 amnyYB M bFf'! cblUm _ pl mMmpY?D
n6é _ pt16 pp FnXfFHXF pfFpc6é ce¢/iBT uj

-
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-cB Fp pwm>3 2p3F ¢ BF cEMQAIGr 2IAD mMa Fp T
pPIAFT

ny YU M B F X p Jpr WGy FuTm 1ol p Frbh i, T RidBtp g -
m?y akFpt ©°oT1TkK FMK M pxt eB Yt pc

Fno> poFmMbp M p . npa3N0I OFcFH _ p
M FK OCThBpl 2 bt ™M arpfAx bYNs

AFYIFpT pT7dFB UBlI TpH _ 46 ¢ BFXPI
b xxt cB bTtBYbh CTxX ATF F3 Fp pwm
cIAM3 PpII3nmpbed AHHBOFK dY9Tpl 7 133 N
ADRFBX dAFYc M d9BFpc e?2vmB N |
c hFpt mBp brTHhuBBITxTpHpTu o RECaPB
MMX OFnbBHBT XmMB! Fb CmpBF C9H OF
F_mMp_ AFpFpulppA Cerek g&MIp BT ¥H¥  pakkF
n2 Fp opFp WTFBPH DKEFF D pMEH et
MNTFBPH OMP ETFK bpbxt 9HBF c¢TFft
Fp pmMmBF wupFpF ¢xfp HBxF oFpwmMfgB bd
Em, OFXKTF UWxFp298PpTAdHPB F&TmmiT Hmb p
ATBK pp wmwpeB6 d9dBp3IP eV TXY h M €BSF
ATPD Y91 n3y Fnxfp hHBXF ¢, pxC ATcCcB N
-iBp BT P he i bobk 0p, WEH/B iZtpmEwRiek bt b p,  p Kk F A
cBAK MmMAD paT1Tpb clOpk/blpB cBp nodplhdbp
dBF T mBIpKh FakpFtidHp MAK pT HBPR 432 ™

_MmweinbBF _ pFBXbHBF CF Fp pm3 dT1p
W PpF! gt bk bxTFpT A4TBK bTFJ ™
OF . bXTFBX FT pmM3 aAF33cFH 93 fF x|
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oppimeehl | Bl priTceupkp] PMopMPBapYf p.CF B F X8 2
ardx bhpPpFpb¥PB FK OCHDBMTKBUEE XD BT
M pbxt aTBYkh Fpk plhmB xpitOmb pTF D
pl 3 9d9BTC ATcB chBbh HABT CF q

Lol

pxxt eB EmMBFEDPAAX T WiBREDD bpmhkE p n L
M pbxF #WTfFpBpPpH CTp €T_ 2 uMu€mc c .
M DF! opmM unpn3y APPR BFY PPEKEF:

pbml e atAxb pmB 2
Mmx _ pTHOMb oM, F XM, OFKpbB ™M ' T
Fp3 Fp JHWwybe paFp, prt nMMIIXFE wup
M 4dBF UWTFsdbh Cob T bpaFRt chppmB HT Bp b
pbtHUp opwmdAs agTF 3 Wt pK _ 94BF
FOp.pBl cecB €T HxX 2CTU A6 eBMBK p
mnNefrtT AYT _ prT1 xt eB pv T it pbtF I
ppr L4y Wt dBF €pFt' cGb 7B, POFP T HKBMGHF ppT
nt bm3 a1 xu p!Fl E DAFE) Ybivalmd b F
dTpA CF pxpl cB ®TmMB WUTFBPH dg
pbrphb_ WTFBPpH ppv ABK pp o2pTTMNbh pF
OFK OopFp WTFBYPKRp WAG pimP v hphwr oiCrpB

qBTF2 €B afFXbtwm _ F3mMt _ ®33FH c U
My FK WNUMP M UFCHKkI gBF dibr Cc AF &
UBIAHBPFXT pXFY BF OFKpmMIt b xxt c

651MW3 " TPpCxXx ¢ HBFppwpehHk bPFIrhm He 8im B K
CF CMXK M Wl TBK dBF wnWblFp #WbHT

-

OFK CEKFB apm3 e¢BH 949K W3 CT1mx d
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ib>rPCPMMNTF X _ Ct Fp c¢kfFB €KM
ApbpmM> CF Fp afrt pwmt M 1 AEHFBE AF X
nt bTFBX €B WThvmbh CTxXx ATPpTFH W’
ATF OApxe! opwpprpdRDHBF FTpp ATF ¢€Kj
FptTC pxF wnpl CHF DPCPFpPp @ XKMmCHBHBAGIF |
M pYB ¢V Bt M WTHKMF pFMB _ FK up
AT NWNtFThEFFIF TkTPpXPBPPpIABFEP dT K
FK Wi FTpp etTppb AbTp AT3 CF
At pl wpF 3 pp 2Sc3 CF _ AphbBpP CpmMmjJ
SHkpl AT pb(vaterdBl QB F TV apbFmib ®p 3 ¢
Mvmx aoT1Tpbp?a nt CTF_MPF p_ TP OFEK
_pwmpre&ydhHHBF pm>d3 2d pxF pTHHMb Y9f BT
OF K AF B HdpFFfp o@FFpThh Zpafr CiFtplxp emT Fp [
2CAT pHXK oFpFpD pbcmbB pphp amp

FYMBIBFIIpYB FKk 08 pb RadongmpFpt |
AFp bywts W3 bh¥kM g[BFIAFD @OhpH |
EUx nt dHmhkxfg hY B in? pak@C@b F N X6 pphp
mprl F AYT T aoTF pp nB NIt bCFr B
bl wupFp oTYMb BF?2 pp 1t pMAXF B
MF  SOTFRp 21 M 3k Bk FInfv dhriaHi b b H P fx

dBF e¢TFft AUYT _ pwml Mb>F B opFwmB

Fp AFp,pfFt pb atThAK #“Y pk unplx ¢
CFpp AFTHFH it NMr G Tl TfiEF@bH MBQF
chFrTh dpplU ™ Fk 1 ™Mb paTs mibm DB P
dFTFXT ¢e€BFBbh p3 WTFBPH p. Tp dIC
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M dBppupt Imt btTYhb pnB d9dBTC A
B ATxXY paFp,pfFt F3 ecKfFBbtTF ¢, px
pp Fp pm33 dYuMmMYT ™M bpPBFYBphbMCNMD
pp pobl T3 Wiv pk Fp pm> pV¥e 4YFprT
nx poxxt cB Ctpph AFCpF afFp> pFwm
M P, mx®FE cecxFnt pFNA3F AYT it b K j
-MTFBPH AFXFppF b LUFp X% F ke BE bbb pb3bfFc
UblAHKF 3 OFp?2MF CF pN3 O9FndAbHxX ™

brFblk _ pFbYKx Wkp oFnxXxFpc?3 _ nbTjp
MNTFT Cc¢TFBpw@MpPo pATHXUN TR Bp/PH 0 F__
CXMPp Ph| PADWBBRBCEF dBHBTCEC ATCcB MUTpPp3b
OF K bv MnBK W3 Fb pxt ecB pFpFMm
WTFBP MXE UepFpp FCFB pTHOMbh E€mMpPpT
pb wnppb®Bh, pFMOFT M ceBIFETPF QFMd pif JIC
mnye pk PpHB OoFp3 paFp, prt CXMT AT B
OFK 9Y9KOmp o pprTHRbollF W9bRBF™M B papptlE a mp
_FNnxX6 opN3® OFK bhx ™M agFp, K pFt

WTFBPpH diOMp SH&EFBYamm c'lFB) PPKO @
bFTC phblU a8 €TFk npn? m Kpl AT
A(XKCFpp_ 2 Fpx6 pxXXFMb e€BX CTX €)
n3y hWtdTFppnbla F b €1_ p xt €cB PpF! e
OpX 2pT . cl T_ CpB N23c@GpRT HhpmaFg
AOFpc™?2 Umx CF CTtTBBPFTYXF O0FK pAaF¢g
CMXK bfFh €1 dIpp mBECFec BE2 B P vk Ph ciiizF

=
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FMT H MF3 W39 FPpFnx6 OFK WPFEMXF3 I

ABF unpxrl
bFBbKF apK pl nt cXc?d W3 ntwmb |
nv XTF M FK wnpwmb e ToFF HT Fp U U Ko FXF
artxF Ppk ATF 2 pAWHTHTX, MFPIBF ITF W
ARCKIY A3 pmM3> 02p31pE M) Sks F KpDTE Dic
nl TBK M pxxXt cTp/lB e€3Cc pFpIKkp
cXFpY YXI MmphiXpBK pFPpBADXTHRFEP Dpo
PpHB M nék bpprr/KEg Cinesx i@ap@T K TAFF Bp F U b X F

CF ¢l 7 _pFpB NTFBpPpH BEBKYIKEREB C
AU xEtFp xF B ceXFnantT p, pfrt n4y3A
Appt "Tpl ™M oCFmMdpmM3 NWCPpIb | pi

4 HT1 OF &rvitom Ta m e T okF MV bpB it q T
M2 ppbFL FNX6 2p3kp AUPTIKDBIF!

CTX Y9YHBTC AHMIPE XPpMPXKPBOMPIIBFM 02p 73
nF 7d MIOMCPpTF OFKPpMPX BT omFPF ¥ ki
MEPpF 2B PR b IPFPFHwKEDROTRB XB oMD ¢ b
M3 Fp FNnx6 nt dBF NTFBPH €cmb

ATickep €¢B O®MP cK [pFH CF © BM cHF HPKAFR
qKOmp 471 HOm BB "XbF . Xb O09pPFY BK _ pJ
AFBK CF oF WbTowmkxF pCht aCFTpxE pF nidkre
cKFBbhtF ¢, pXxC p ThYdDHF kpup3 AUL, pi B
SpmM33 pm3 €393%t M pxt cB plp ckK
CdF XxFmMT Cc da ghBTeT & FATeapH MoeB/ATeRpFep b
B ApPTHKFI3 3 UmMp Il 1 Fxwges Fire efgiBxt oxF
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®TF F? uFpBk opFp hWTFBpBTPEXcEbh
AFBCFH pxBTpk MCPpFIB 'T albr Ap
E20 FkK €bb NBK YpmMHh aAoTF pTO pbh
bY pFY T_ obgprpt remsb Fipk F psp, p T BF
p. PF! OFK upwmb it dBF eKfrBbtF
dpopU ofrnxfp, 6 pF HWYAX pxCmB6 B ¢
SFKAEBXDFNT npmb WxErFpbxxeFfF®m, p
chemMYy cpTO M ecbhBMY c YfrBFUB WUDPFY
nneptT ™M exFpp, pmda d9nt wmdAt 3 C
MTFBPpH p. . bTp pbTYDxe Fb Mp Ce4TFF 4
FT WUmtpapMlxAToor FFo F Kk 9 CF PXFpTm 1
mMFEFp 6 aTtBpb M ubkbF M ad9TwF G@nisph
MBK Appt cnb M 92CTbhbh AF BXF ™M ¢
Bk oOpFPDPHMTERAD ZFBHDF YTKFB WTF B
ATF CF OMphHF pofFeba pOrph pU4rBTL AT C
b.T MFt Fp dOmMp ™M 9 U3A ™M pfFBXbhF
pbtld pk CF pl 2 e¢CFkp _ ¢eXF hxF 1T,
CF bV IbmBp i K gdF ! abos M Umtp ™
AMbP?I e, pxC umtwm eBF BbHYppppll AOFFEK, FOEf
F PBABF® atBtbh Fnx6 o9FT3 M F nxe
M WBFXP3 AblmMx F3 aAFp, pf! pBH 2
NTHBg®D k€l pfF . TIOF M UWhFpB 1WADBAD
2
7

(@]

pThph nt aT X! boupEX FalCag xFgi by x aFfF
NefFT op2% pdPRM&FTKEMED _ p, FF' aF
KOmp CF pmM> ap¥Ybb_ €A M pPXBF X €
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MBF XPp&® _ | GeB EFBATECF p BF_ it bXkKFwm
B YBTC ATCcB NXFOME PHhp MHF xB |
ATce gabpt pibBBORE phor FARAGKEMED T B
ech xt d71FKp Fp c¢ATcB Y9DHr1€HTHE ™M
PFY 3 9BTC ATcB [{flYmMPPHMPIPF IOmMPMH
FTwm, @t b x ! e pFtTTF AFReMPPF!
domBH _ bUx ™M bBc abbhBth pp optTTl
phHh pPMBcPXK FMd> pFpB PT.Mm .pFX MPTP M 3
M plF?2 eBx Y9BTC ATcB gpFpaoghlialP
nxHHF mMFpBK pPpTpT OFK €3Fp3 OF T:
ATcB pmMIAINn3y oFp?D EYGBFAFEPODRCEB HBBF
Kpfilh3r @ eBx Fpt opFp #HtFpBpBD p)d
EMPpT ™M pTp> arpx WtdAK _e¢TfpVYF
nadet CF _ abbhtrh gTF CF e¢TfFkKkp OF
Fp bwm3 c/UFmM pfrv 1T_ dpplU PTFI a
_ FK unCmMmc _iBPKXKBOMP Tk M puBFK, p8T p FeBCTH p
cnUyrFm "~ xt* aoTF WBFPpF pp _ PTFBX I
pPF! cCFpmMI OCTpP MUBFXPI M AT MX |
pFCpF' bpxtF CFtpTF oFP Fk AF BXFE DPF
CtTxX pl 3 ¢, pxC Atrce W HIMHIM AlpB
OpFp patTioeED PAKPA KPP O F K A MO T DI pA
dTFT pKFM3
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amMp bHT

ATBC ehfpT1Tc PpCFA3M bT1p-

AFp, pFt OCFDH UxHp, ™M D
CF, )JJelKRBYMTIOMFcQFPBOt Sipbmtias _ 2Cp
afF3> pFmB wmpBC pp explimpbyp kit T
_bTHMKp FPt cdJF3 e¢NYm 0 Cp MFH B HBKO F K
bBFMK pfpl T p7C _ pT BIUY oF #HXM,
M Ap MDD UDF XB p KaKTF BCHEHBIMM K p W X U M
OPpFTC dY4Fp™MBYHI mMakF v cpk it dfF T6 V
M 943F Up _ bTIOMb bikpndl, _clBM 3D Filr3 X
p.CFBH pcX 'YbB CTX Fp dYbmhltcB ATF pp’
FT ¢V Bt M WTKMF pFmB pTHKMb ¢€TEF
-NMTFBPpBBUIBKFW ¢/1T3A bBFMK pT1T1TIlh
€ETMd> UFM3>IOp AABb pXXFmMbx CTX bl
beFMK pfrpl T pT @ 21 Pwbkt g FoGrTesY hiitf Kl
chbhc _ pFp E€ETFCTF exXF hpFe poAB g
HiImMx BWBDFPpt papomb WTFYF opFpUs i
Fp bvmbeBfFIhpbMFpas pTFH M o2pFpn,
_CXFnt amp “xTt CF pN3ph g KEEPBF ™
dl F 2% F c HMIFX n@umpHh o pfFdP W TFBPH a
_aTbbhk Epk FMmAYBK p@'msBt pNp Wt HOWF
nt ExXn® gobpFpx M AT FpPbxXxcB BEBHCTH
ceX/IT Y933 X WTFBPH MpxXkp btvIib €
pbttOmb W3 CFTxXx AFCTB ATBK W3 a6
nmpmp pp wnd ThRppD B8 abb¥Y3 BEP MBI
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pK CF €T10%F n9pFipov oMpFevs BB atfFnb 0
pb.ml €CB ©bF'! npl aFseb dBT L abTp
oFp? pFpFp nTFpBpH E€EAK _ NTFBpPpDH
. aAtTBGpbMF_eB exXxMCT €1_ CF €717
F3 uFREODWPeK bEp CF U N THYPX MAPFOFET D
CFTX nt dBF OEBTAF ATFFpt PP FPF P ¢
M pUT ™M ¢ XhpdhBFu@mFpXxwmpr @gph b
MF 23€ CF pTBC npt apl bFBBFB
PPHF nxfF PxF aofFt bbfFld OFKCK, m ap
€32 F2 EfFTLU pp Fp 2CpMfFlt wuncCwmc

ppBl Pp?2 pT7TC upl W3 gFmb c¢B

mE3 O2CT>3 AMFC €
nt bl MigT et WM BOTRHF M CT XFV B
pp ansB dY9Tpl 1_ ceXFBC #Y x633FBF
CF mMmf>3 O9CFH enbh Y9pmHb N3 CmpBF
bAt WTFBepH _ BU®mFB EGRNpaEsYs ph?
AFMXK WbhBTFIDFABT piptm B a P lp (bmuFoxdé p w
OFNADBX M pHfF B dBmFS liarered® AHvibK
oM. bY., pYFc bkT bTHp ATBK WD M
pFmB pTHKMbh uEmMc M 2CpwMF It n3 N
exnt pl mprl F Fmexk®p 1iE3B bF FItbhpapF
pXYe bBFMK _ pM?2 UMX M €ebf 2% dF
mpFpb pp . CFOBXEFEKBDIER bpipe g
n3 amMp ebBHBTHFTp_BF "~ Xt CF pN~>
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bmMtbe aCbv X p3 M CfFH CT X TepfF ORMFEL T |
M dI Fp | 9bFh eXKpuAlpmBPH AF JCF
AbTp AT CF M e¢bfF?2%x 49 T6 pA>
. opPBbmF, K6 WGF ME_Y1iFbp@ abl pmMpF I
CTFBbB FkKkmMpBAL pTFH CF Fp WTFB
afFAx ATFPPFMD bpCc pAXRbF DF! 2pM
ATF ™M e¢TfFYF €ECPHF Bt dhcm neé3b FeThp |
OFK upwmb -€3T FEVFF COTFR FpF nBF p Bk 9|
APl wnCT XMABE [ExRwWBp P CBDOMMP AFBK F
ATTNh pfFrTH3y €Ux fFrBADBB HYpwmM_ HBXFp
b.xpT, €€B €MpPp pIJ cTFt anh _ pmb g
AT 32A avcec W33 M CTp, EnTFophpmpe
Fp @MbawlF 3 a3fF Fhpbhke AFp@iF, padC
mpbrmH Fp FbBFp ATF pp Fx A6 pmp
pTlFpolcA@31 " TERXDIMPETFEDPFDI TP
n3 . pbbp, CtTp PFTHI ppv B O2FK as
F08C RNTUVABA Mildbl _[pT oLk K p/B pp b Flg Upmb

bnh AFKFT, nl Tp ABmMb €cbBF ™M p
p1 2 ceF M xCF kedFLr x MmUY pFnthpph pbH
ublh NIt CXFBC _ppT., €€B Ypmhl WUTF
OF ntTthx _ pwml €B CXFIlV nt DFKpmMm
€B MF3 CcKPCFPp@B6E pEMPFATHIpEMY
nv XTF pAF23 biUCF h 6B pen bu MipBK ¢ bf T C
F2 pbXF wmnpm3a dgIlt pTC bFbh pgFPpFCK
FptTMNh €M3bhHhp CTX pPppp, €€B 4AFKTF
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€cCFC 2pFBT?D M pYB P[MIFccmbpmBTth T

aCb aml 9CpmMFIt mMVExT M pE&MbHEB B P F ]
ecbFcTYmMb afFPXF ap?2 pb Fnx8 EUx
AKp?d ufr bmt t

pmMA3 pbxFmb3 Fb ppFp PAb>38B pHbF A
ATET CEX pavme EHITFA plp M pT8 p7
pbFms cBrdd mp BIOK F T pHbvppTk  _ ad T
M Fk €73pl Fb WbTp, Fk AIp! Mpp
AF Y BT M F @bripdasftR T apmkiakivep  ipblkorpk K- i
pFp4Ys ©3 ebF @ptppk HMBDF e BlFph @'
P Micronutrient) ane pEMph2p [k IOMECF)ec @h B!
b Fbwiemp ¢€B pF! n?9 apb3d PAb3B €TF"
(MN)Cx (Sep a T(Gun T €Flugr) p M A Mindsad) F d X F ¢
at ixb . A Rbofp AETEDtRIMME K PFUY IPwE
_AM3 UTt ph alOF P EXBF? _ aAp32 Ctwm
debh _ aopl nprthHt F bI3FUYB pp 4op3
DFYTHE gapAvmppTtkKk CFrH M Y9 mMB _ WAl
Mp pp WBK ™M WBK _ aAp3 abrtiOMIF |
FPTF pFmMB aA4TF CF e xXfF BxXF a®bBTt XxXF
AYFABmMT_ W3 pafF BXF ebBbh pp YFCFY
bml wnp  x #nt
_4n) o mp(MQg) aTReyr yumkekF B 9FCAT CF
6F TbcF pFpuUs Wt pxpFp CUYRPMS Ap I
M AM> AT29MA, MBBbFAT BPYlhbmBp pC FH F&1AT
_aop3 oFk at€Cx6 CF opFpNb ab3f T
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OFK ATChmMp_ opT . bv I _ ama3 3 fraYel x
dNNxfFBB M PpfFbTp bpbxt _ plp ¢T3,
_FKk a3’3C pm3n3 M afrpTbhKF ACFpI A
M UXKXGpgMbHpm aFmMs bhBF ABmb aT hd
_4ap?2 p.Tp ebFTCc O2FK abBTXFV B 2p
nmp | ATF pT1TXYh pKKKM_ c@F o&€p NPT B pb
_OMT exfrt! pplF MEMYPPM TU MBIKD aAp 3 ¢ b
pbFmMB pTfFhH CpibMitdspbh P oI ¢ MK
(KFmMTcCc )RTENMPTpPpFMB ®TpA CF Fnxé
AP?2 bwm>d> “WATHM W3 dWhxbmpFlBbmb@E
cTFMO pFmMB pmMtM W3 AMXB pMdI 1N
WMt pFpUs bpbxthIFFK3 mTes pathwiv aEDEFT,
Fp pHbFxK m pFmMB AgTF aA4T3 b3F UYbs
®YcB MpPp OFK EKMB_YRHMTIabrXBF3E T ¥ BM
CF AaF Bl pvPp 0T Kk ATBFbTM pwMm-
nTpl x pp FK AFApH WFEFMXF ™M gFi
€k u60chpp? p?I chiPhPe “amd b FKPE,

dBF wupl n2rONLA B6 @ p hOp HT KAHF T
CTX 0p.  ThaIbFakKp M I3 Aot HXEMT O F K
FT _ (MEY BPppFpMa€enatient) pfrFTC F b?I29bHx
AT Na) CaFT p b F(Ga) ram (REdtapr BOF.! (N)BY Mp BT BF
_FNXFpxp ™M Fk aAFwmM3>bBFphXhBH bii B
_aFpmxprONAYMT mbhxIiF TapBhH3> ghv_ gER> O
M “htTpThHF _ ap3 O6FThcF ppmB 2FK
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OFK abbBtrh pTtTFhH M gm3 pfFpUYIxF _ 9
(pTKITHF HEON D XTHFBX €B O2CF 3 unpxxt
FK ATBFbTM M ¢ Xfpt pFmMB _ ¢TFMO |
CF Wbl M, agp? #nt d9Tp, pAx pp Fp
_NMBTACM  npp bk fFafbkp F MO aomMp 3 pxF
1049KF PMA xp MCMpPKIp €6B pFt nt b T X
TFMO v XxXTF pagmp? ppkvpp acpet xFF pF pp
Xhp, PpPoFBERTHpPpEEDAGWBFDP HNB AH
n3y mp ™MF eBBt agFmb WAL pmMA 173
b [ch [xip opk gk X8 bv§FaF pxmMp FBF pnax
10CmMp pK bFXB pMA 139 M pkp WBFPD
M € 39pu mMpTaM dTpA CF pimy3 mheimys
JF NTFY M ACM €EKF! pFUp YKpD -
MATB8. bmMR20O@X's pwMmipbdep HivgpgdMme xev 7 C
pFp4Ys paTpbe! @B OCwipc Wewk/Bi  pHptpV
cBfFBb Wb¥OIBF BF ICFPppABD CdTIOF NT
ADPB2pT ¢eB20EKGE T HAZEM M pMpPp €B
dBTF? 6B M Y9DBtrx pTM_ afFv BF 02p-
pb bYHERB wprlF EF Pc ™M libh> pfFThH? F
nt cXF Bt hFo Fdp3 Hofpop Fp ¢ TpF/1hB dp
opbBté YPpFp Ucligr x ¢, pmMBpT M € XbMA
ATF W3 _ pxwml cACFpl O T KU pT HF
2pY T ™M e€BhHtT MbinbhbHBF pxmp phHhpxX F
Adp®m> pkFmM> aTtTsmM pFTHh?3 A6 G6TFbX

s 6
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qFr Ut 4Ycbh wmMbMO® BpkFm e FHIDF [P/ o F Bc@FFT

.{ 9BF upl! EfF3bUF _u
apl enb nWNtTfFT FT €TM3 oM _bY, ¢
c_ Fp ApfFHBxXF ¢, pxC p32 o6 p1XYhH |
bl p bxFmb3 Fb bAERP 28mRkFeico Mo,
_Fmx CF FpKk pgx2pe¢ TFhfr 1¢c CFAMCF p FwmB
b. xt eB YTfFT1Tpp 1mMpy MBF ok F pT1 pod o He
cx/1B ppxppFd mPrafb> B AFKFT, O2Fp3 OF
PpppFM, ¢cB bmMltce dF TPpkc P MPB c B
cTpHbB o2FkKk €E€ECpF e¢xFMFpT ™M pT1TIHOMb
bFBKF CmMpBF _ ppt cB UMUFpBK c¢TpH
dbmMHcB pTHOMbh pp pb WXFTIlcwm nv
€K F! OFp3 pFpFp NTFrBpMpupfr¥KMmp
pbl T3 Wy pk YiHF Ik pawilh E€rtF ColfFp Wk Fpor
-<_ pb Fp AFp pfrt #WbTp d9Bp CF od
cBTFp &2 xphipxe eBFp ™M OCpmgHpP OF
dp | ETFCTF 3 nFpbpp,K €tB pbF MFpH
. MBH pFY p FEMPEGbMPFEKPD )MPp*XF P
AUT nax CmpBF pxbl Fp pFplWU _ FATP]
MXx _ poxxt € BT dbfe'cBh WpT Rk OKp agoplt  nd
bvm3LL 3 pm3te AUT X _ pxbbhk ¢ Nl
M dl TN bUFpc Cwmp 2 CMpPp €3blh |
CF €132 _Fk aATF ”WBK OFMB it p X
chbth/kiWFEW e¢B WNTFT aTFpAF @®p FikblIpl
akp aofFl X WKFB ' T ¢, Xhp. AFpXF L

7
7
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pTC W3y _unpfrl F ppmMB O2FK ATBFbTM
Ok Kt eB ndBc W3y UNUmpl ¢ xhp,K CI
bt nv 493 _ppmB6 e€BX pPFI N3P pgCm €
WIipMIFE eB Fp AF 1 xppt pv T dppl
OFK npedB™MK Exht 4aTTF_ O9FKpPpCBhHDHP
OFKpCB CHp nprtrF npkdl LM cesy Bb e¢BFD
ATFE At [y cEpp_bvel poCwdd mipn 02 phyr ik
bxxFB €¢ACF BB hbhpp A HrtC ABE BA TR ¢
b mt bp39pFt F92 €F NWAJFp _ e¢1TFMO
CXTC TFT _ opbTHF 0 FckB pOeHprFE 3B T T, Xcf!
FKPpM?3 r 1 hxd dFpT11TNh ™M ap3 O6FTH
afF Ax p xFp1tm €4Yx HpGpexs pppMM  IHFYM X
CFHhF d9dHBTC ATcB FbBFp A4TBK pp M
cNT A ppt prFt mFEp phH pETFBNRPFHP
ATBYh o0pFp #WTFpBpPpH bI3IUFB pTHOMb
WXFpFp pivir>F epFB pEFRCWA TrBpH dI F
pT MAT dnt ¢ I93PHF KB I2pXIIOMBP T px
_bxkp d9Bp nW3H _ MHBFxXB OFMbcB FJ ¢
MmpBAL aoTF pp XpC3 O9FK 9pFM, nT
A6 CF WFxbBF 2Fp3 M 9BF opCB ¢
pFt Ophaeh PIFAPMIBERETCE, aATbh> X AFp
MEFp W3 ekFp °TK CTX pmMbH OBpx €K
pp AFp,pF' ecebBbH pbbBB PpMAD M u|
-€B _ P2FT €B EKFPEMD Fpak FpM cpoxdrat  aprF
cXFIp L F 3 WTMB BH CIrpK3 caffFHs Fertom pppl
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pb.xml ¢B PpF! ATF WxFB PFAXFTC DpF
qr1 B! . DPbpFl pHB pMB M BF! nmIYIXKFE
pM, ATF pBBRATCpmBKkaAPMEFr WhBbIH 2
P, PF! OFK unpwmb cKblAhtbgRB EfFKk c KX
pbst ™M pxl TpxF FpokorTt,  OeFBN P F F pb
cKblAF FK ©BF! AT PBhXxMbEXpRFF a®8
FnxésMEKMbabpf x e¢bMfFYb FRHpEPbk b
mn3 p, F chleF aFomepr t e BrTBAK dMF Yb
FNnxe6é pTtp> W3 ppbrlUd p. F ext artl
FB o9F nt4d3 pofFrhH3 aCbp ¢CFMO pFwmB
b F M{igtaryvsupplement) ¢@ F3aF Kk bfBX!B eBHCcp T pn
bekB X bV | Vv E€Rogd fortificaBon ) mpl WTFYF
CTUFX PFTHD FMO 33 wupl nMpmMCTF

2CpMF It ATBC nKt b kp@® e POaFoBHbh uwm
AFKF®XFWbF)ms p vipsbbaafrFFm b xFmMb ¢ B
P xF Bp 3

66



Percentagebelow EAR, % >

W

Percentage below EAR, %

P 9BF upl #WbTp, eTRM@ pFwms
OpFp WTFBPpH O0CpMF It c. bR I pm ¢

100

90

80

70 =

60 =

50

40

30

20

10

" Lth:h
S °©

&

\\S”v A*(J \\’S‘Q 4\‘3; ‘.\\é“\ 3 é\fo" QS°°A,§?>’4\ & c}""&

100

90

80

70 m Naturally Occurring

60 O Nutrients Added

50 L [ Food & Supplements

40

30

20

P Irr b

o /I mom MO W B e
Ca P Mg Fe Zn Cu Se

Percentage of the population with vitamin (A) and mineral
67



B) intakes below the EAR for indi
from NHANES 20037 2006; n = 16,110). Usual intakes from

foods (naturally occurring and that from naturally occurring

plus added via enrichment and/or fortification) and dietary

supplements were estimated by using the National Cancer

Institute method with 2 d of reported intake. EAR, estimated

average requirement;

FK ATBFbTM M ¢€XF' p2fpwiB pERB A b D
Mpl af T6FL lcdm™mpy pEB FIFrYiBYc b HepPF p p
2CpMF It cTFMO pFmB YMaFbh pvbp TP , 1 |
Nutrients F MO 11 & 1 p (Naturally jOodtETingpbeF/MyB A

Hood & Supplements) ¢ T FMO bBY B MAdged X6 pgp
appe CF ¢, pC3 €372 brXe MWMAD it
5n3 aldp aTF wunplgreekOb DN{THDM $EF 0
amp Y cxfppthpp BN alp aATF c¢xXTBEF!
Se) a T WFerd T K@B) _FE €Zn). o M p Mironftaent)
CMXKM pxxt cB pPpT1TTMNh 9CTUY FX pAFC
pbmtwm F3 pPpx®mAt e axXxE®T&EBB pFMB A
b.xp?2 cBm3BKp WMEFCEPLB D CMXK FK € X
YB3 4A) B25Q 2 aATBFbTM pTAX AP
OFK WMPpFMXF>3> CPROR)B DPAK 7 H@FOKYE M m>
mpl WbTp, pAX pp cpBMMOc DX KF OB ¢
M ¢TFMO o fFafptpsY B Bb MiHBECTTEBMH BXF Fb Fiic?d
cBFp ™M O0CpwMFIt dbmHbcB pp pFwmB
FMO n3 pFmMB aApmMCTF c¢hc ®WWBHBFpwMI

poxt aAFp3t Fp FkpmIB! APppk) AEO 0l
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FOoTC bbp, cmbldMii Tups I Fe ForCw [FiBd |
MFpBK pmM3 c¢/ITZ23A UTt ph pp ZABTF I
bm?2 oobxd Ll 2p cFTFt  WMT W3 pprl Fb
PTFneBp® op3 ¢CFMO o9fFk pm3Bt _ F
ATF opFp WTFBPpH afr/x prf! ATDDb
T F39 Fp €EprFt OMPTX pPTHMbHCF 3 6]
ATFphC&E g W3 _ nmnptTOM FK ATBFbTM
FkCpB ATpbpmp' FbFBH pb ABpaglm!
dcFp aAfFY BBF e¢bhc ak pCECBbHp arfx |
" bhbYB EPFC. pb FK ATBFbbhppl M
cbrFTc pFmB aA4TF FTxXp Cmp ACFplI
AVCFimY mpBpres €kf Ao eF8 o(xF'  PFMB M F
PAFT eB E€ETFCTF ¢TFMO 2
n?2 aTtT39F1T Y9Bp Y9BF pTM_FX PFY XF
~ X, _bTx XpC3 OFKpMpPp PpF X! pb
MbBl  Fnkmt GF pbepxf FQFPaw B i Sptecep |
pFme Fnx8 wupprpxt M FblOp pbbH3 p73
CF o2CpwmMFpIt 9 hypHoke cBF DG T4 6 2p M p >
dT1TpA CF aofF BXF €eKF p xu CF pk ™
d>fF B e€B e6XO Fp paT17TBC cAFmFe&pmt c
bmMpc pp 9CTY pKkFM3? brFcs KpT Wi
APFDBDTFEF FtT eXbMA pxXxmMp _ pxGFPp K  Cj
b ®pbpmpc pp o2CTU MFT, UWUMT pxwmp
Fp €pp. CXBMA pPpXMPp 4T XU OF WATF
bech _ dBF arAx o2fF4Y32 ehfrpTcCc Apl
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9o ATIOMF O CpmFms PRrBBPPK BPF
PFUMMRKEBEF B pp FY TPpBF OFXH pp J>I
Senate documentno 264 Y HF wnpl26PAppk/He NFdxK Tt
PpA CF pmM3 CTtTxX Cc¢TFTBTpPI im@Ab
AbpMKT b Fop Ll unp x! PFTb3F pp FV
KFpBXTBM3 pPFBHFT™ ciftCirnes Northen )

Fp MpB asb wm prT1l Chc ™M FK W“WMTB
m3 pFmB a4TF agpMCTF WtTbhbxXx €E€pFt
MpB a>b ™M 4t wumte _ Y tT17TC3IH dl
AFp IMFupICFoprYy Bk CFphiERMEB AFF
mp . xt  oF SUKEF b MR FAKEBNFY p PCD 0 f
dhp CF pFwmB paFp?3tT #WXTCK AFBCBK
P2 AblI FM, €m_phH d9nt pp cl bibh px:
ex/lt opFp WFABPATHF, P m@&Mc _ pxp
bN3 W3 eTpPrbT ATk b Mbhop I B, 6
n3y nt cTMPFpP OFKODBF! H2492b dnt |
bhbCFpp_ ¢eB _ ppFp wmupbnK w3 Fp FK
btrp29b FK dBFpb O0F K T FeBTogFM OC TORF K¢
ATFphb&PpbNBTBYH Fp p TphY T AFl bIO
ppb opmMpY pFmMB EKF! amMmFpb FY TpB
i PhYe ' T BxHp Ucdh SHPRIAX Fp WTHBmM o
ibh M dFt e¢YTH _ pxlL pp>»BEBT HAc xF I
199 KB40 wvpfmhwpavp xF _ ¢ xpT )dmb
%6 EB04 6 aTWRW o FCNMgs alrETXxB M YBF u
¢HTUCUBRFEMHTF T EKF! CBMPO D MpoM AN i~
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PP F_ MpKp pgaver gt X Fp e€en3F 1 B 6 TF
OFKFMO CF c¢TFMDOOBEMB BAMT c § MBMKK
dBF Wbhb3Fpp_ nACHB A4TFD CTX bBVv
- AF bBAKX _ _FAPKE IOBBF, bk T | p% A xF
-MTFBPH OFK dYiOMmpmic 3ap T" RIFME W PI
opmMpY pFmB bpmIBt pp AFKMF oFft
4d9cH ¢TFMO o2FK bBNkB ACTFB p BEBTIF MO ¢
bxp eB AF ! x [Fwps 2afh? KC Tdwek mG AP
cTFMO pFwmB bBYvBEE CHORTBEREM@BEMB C&FK
. cBFp ™M oCpwmMFfIt OpFp nWTfFBpPpH UbI
nt Mpxfr hp opc W3 Fp DpDEKTI cpCwumboj
198&GF D pp c¢BFp MOPEPYIFtt FPRX bpF
ATF2 M bpmB aTCF_ 2@ ZxFifx 6p b1 FRHeK
4Bk ATBK ppFp pmMtmM YbmMHbcB ATF
p TPFTTK! AFPp3T Fk ppbm_ ™M Fk Jpl
Fp FKk NTrpBpH It bxxt NEAF | 8ablWF K
pbtp> nATHM nW33 Fp FKpmMIBL M pTp
FpppoxtF "ntnh MpFp pTHMb uC€mc wnpl
q71 FMD Fopp pTHOMb 2 F K MCEMc OF B8 bwmC
M pxxt eB HT A
b F BphpopHP A Hkem8 0 G E TeIhppvebicBTE) F C |
_ Y Bk FwesXT B FoBrv@mA p FaYPBKBEF p KXPF BT I
p. PpANMPpF IpBEFMOMBA JFITEM CAH M>
bFMB E€xkft! “hbtei®dreipBPRRA®I| bb
ntThx pp ™M WTFBpPH acTACRPTPE. P TFOM b
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dqBF ntTrBphH dl FIKF OoOFp3 pTOMb € *
b8 AUT FbpeBK NIt CTFTBTI OF K p mt
pbwm> fpprR¥FPpFBF ¢cBp? MfF3 W3 Fp pFmMmI
nbl MpppTFc€&€FU®B8 ™M MF>3 opTHF M ¢
Fp pmM3> e¢ I tTBK apT ™M bV I PKFAO 0
dBF cTFtBXMP FBF IR F xBKYHF s k Hl
BT X b pikADPHp pBEF UEP Fp pAx bppw
nt arT xt €33 pTF aFpFp WTFBPH #
ATF ane v 43 pwml AFp2& p Ty @BT
php3 nt b xt CBCHPBKMNEMBWLC RPTAWT
nt FK AF BhxF e, pXxC CrT1TX W3 € BfF__
ATpl 7_49WFboib FEPMIPpblI T3 9l F IKF
pp nv A3 pagTBC YpfF O pp dTpl 1_ 2K
cnb OFKOBDF! OTBK FpT1TC ®HBHBFbpE&EpAPE
AF 1 x umYb pi, 3 el YimtGhcFh3e A F %6 CTu
U Bt M pF! nBFPpF OFp3 0CpMF It M
n2 4dEFWTp YHT c Bt AOPbMCECTF pém pxF
cl CpF nu cTpHbB 31c CF oCpwmMf It
B AdBFKkbFt ATF upxxt Pptbs

opbTtHBF o9FK L4
bBFMK chfpTc WIFrx%xB CF a8 appt c
dpTHFE OF K hpEPHKI EFen/ikP HCFF LEY prxmp
PXF pp pp. ™m, M YCF ofFk $BFRt F €
F92 FKAPR B kB abFOM M dY X pT1TAOX €

72



_MmE>3 apkxtopahFpTHOMbh " TpMYIOMBH ™
ATFYd®REBAFPF D pOTKF WA TFTTHOK F NEIKBTFBD
pFmMB €K Ft S2KF3 op1THF O0FK AFpPpF?
_upP pTAx pYB AT .  xH YFCAT p HF X
n?2 p6é pmpm M [FPp FoecmTKTEMBPOE Q|
b mt drF YDPM™MIF 3BCF K EKEKF 2p bF K Y b
€K F! Utme 91T Fnx pp nWt b xt cB D
F2 Wit pb pXF p73 hphpdxx¢s AHEC
pb logmpt cs bFIkxp W33 BNA) B bxd &
CAT aoT1TF mMmpch pxml ecB o9pThHF Fn°
b.ppee e¢ecTFTpp M e6XTBC dYdFpmtmMB aTE
pbpFm afFptTxFphH ppFp pFplU W33bp AT
c. bl Gén®eér mBsEdFCAT ©Fpppaph, BFe Ba TOAF X
opnl ™M ¢ . xrwl ocfBk POXBY FATF CAT 4T F
CTFTBTI b mt AFMXK #©3 a6 9fF I3mMbp
nt oppxp EBFKITFpPpH 2CpMF It dF p T
dBF FMK " TXFptopCfFd R ™ FMDIPp0 p PErKFt
bHbT ppP PiMpKkFekB BKF 2 ATBC MT pp ' 1
_ABPmMbB pMA 1i? pYFc bfFc pb appt
brF B pGR /B9 a1 BC MT p2p5FGIF " & DK pill X
PBHFRETHMbTEHO pR@PECHF EE, P& GO 9 [ A
CXFKFT, pp FbtTbhx ™M wupl 2CpmF I
bomMm8 6B UMFpBK W3 Fp e¢bhfFTcCc pFwMmB
bpF @k p fFeksFt Fp d9bmbtkbecB agTF AT Cht
SFKBF! CF 02pFTH? pp agwX DEB M
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dbomMHbcB "9 Fp FKpmIB! ATF ™M pprT
€Ekxkmd _ 19 nxtBC pxXF ep bHbxB 4rF
M prxt Umtp ppF
CTFTBTI OF Fp it BEP cphkpt MmED FWMEB €k
CF M 49BF aoFpwMXF T M AFKEDE A4oF 7
p.Tp ™M FK pagmBpMK ¢ hfF BF pFmB
CF [bwillL e bUbxs afr hxF #ndst CF
ATFCOPF pwm3IB! pAOx CF edv i 2oC
bp?2 e€B phH N3 bBF! bpr/1b pp €ExI
"2 pHhxK ATF OTChHhE GMmRhc @Ik @ DHE
pOAx aoTWMFCE bhjpxtc ¢ OMm p x¥imIp paATTBE
AFEKPDTBF YbXxF b2FL ™M npm3 4935 X
b ™l nbmh I dCF abFdMwmpx dbvhl pakmA
®p3 M pKp pFpro€3 persr TpF 'odiipkK FF pb mvaf
B UTt ph FMKk ad THtF F32 E_HB M #u
bgvp MBS BPEF KM pPEHESTF kK pmp™i I F
OF ThhocHFEE N TP PB OMY B b e AABI It M p
Fvig T €EEDF p MTTM BMIOMIDFP/BTES TV Fl@hF K F T |
- WbpPHHETBFpmMgmvBR Y p OO HERBF
Mb MMKT BMEOP POTIAXF WFERFMFAFCPpMF I!
MXxm8 0 me migF TT%9HMHERG | & B Feedl M A 3
bFmpBXECGEHF xp bd y@x® b DF WF XK PTlkh > B
€ BN P FYTOEREE P pBHI D X th B F kK] DE T F MO
bvBFtape nhxmpp WP FBOAVMGEd BHP xp p'!
PT AXRTOFAK AWMt pi HABpGM M NGT BLEC H [E ¢ F X FOM K

74



" XKTP NDPVEITp M BEAF coFte BF dXKFMENY T

cB 1lPMAIBEFE pN2 Fp pCMH DpFw) alWpfr T pp

bmMdp CHHF ¢ At PMAD opTDHBF OoOFNXFpF

nAEFHDBRAb®BEKY b p @& mbicte TF TB T I

abTorphHhxKTET FEAF KA XBXBF T NI FPbHT X

CET®T nACRI CE b mEH GmvekttpFAg T 8 €4 mOmt F

ATCEKp B HP FIBEHROHRY BIF pplt €M1 TOFA p X Mp

p FIECIGFmTCHE V) D In & b ABF M& b BTV KT p

-p TOCF W BuF WY FeTkOBpEH P& T B A K HETERDHT

PPFP F XppABXKTET FEF Ep m _prpl@ Be X1 B C

€T FEFE®B A b TOKRBBD Kk MFH KMHEKY FTph

0T BE ThhocHEE B %8 Bt TenthF b BT X b BeEFBT

PTFBFPOIB® D6k IMpp RDIARB @ CpMF |t

OTHOBMACECFPp EBETEF D ECHbPATTF K pXMP

-cB ATE@BTOG K XF BGBIHAK m 2K g mintp mis

becFE AV FBFSH TOR FER BT BRAXDpMEP P |

EKFFR@T Xc BMBEB mBT A YKFEIAA TK F Prp BEYB X

MF &Y Fer plip@BT MB b p NYF6I @ B F B NprdB X
pbMdEF KFTPPD
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MTFBPH ¢, pThHvm_ ™M aY¥YNb papxpl m_ ¢
2pFp

@HFc papbp? 4TS CF F 2CpMFIt O
atc 9d9HBF aCbv o2CpmMF It Dbt rT o9F
PIPCFH eB pFp NTFrBpPpH UTHX 2pb a
FBF _ pplxtinbke wuwrmwrtF Fp 4T7TBC pBK
NTFBPpH NIFphWEBEpPp cElB INPPMB 4T BK
_Ypwmitbd Fp wmMpTX ATF W3 pmiy CfrpT1X
MF ¢CFpt ™M pmMB pTHOMb T @R3BxXp p.
€292 M oPMD O TK UPIBFI M PTFBX CI
9F 2BFcB wnpGCFp pp Fep p&ACH WIXD M FA
-MTFBPH p1THOMb _ €AV Iph.xgHph ciBb OMIFT _
CXF hxF pFt bMbecB c¢cbhbBhHhTl ThTT €YX
iBK ABYbB FKDBEF! M _FTIF agfFTB A,/
CTX FB pYUME amPEWF app CTETUW TK I
pbxmp pmlI B AMI3IpB pl F ¢, pxC CFf
cCFp>a €Yx OFYTF ntm_ it dBF T
AYc pogwr lpth $&NpHbes Y93 F b FK 9T F N
p.x m I cB ¢nb c¢xXfFbhBxF e/IUFM CFTX
nhvmp_ ppbp_. CTtTBAB PTC AYT #hx
pbms €mpT bI3F L OBbF! Fnxb pT1HOMbCH
ac? p. PipprptheEFCppFb ¢ 3 M pbpUHce ¢
AUFH €E€pFt Il mxph M pFt pp dY9IOF >
9K € CPFIARY FEDKF20 MpRTRT oo ¥t Poc M cB

AFBC pfrl T p1C o2 MM HgexK a€k piF 26GF bl

78



cv lOFeB pp pFr' BHbl bBpbFEZpEPAOF
CtTx p.Tp O9FKFT ™M FUTPpTF _ oFpTH
F2 bPbTF? Fp WY x8 ehc _ FK Y9737 HB
WTFBPH ppte €pmT O6FBB pPpCFH MpT
nmpxlt M FC o2pFBT3 pbppa  inBekB FF p
pbpo., cB
Fp FK 2pT, atetbbh aAoTF #“blp M pp-
cCmtpmbHB M pkFmM>3 ¢B @t F Tt PK F
Mp hxt FUTp Xkt €t c W8I [Bn [epBB MMM  p xt
pb AoFCpF _FK AaAfFbBXF aofrtT 0o0CfFH OF
pbxFpbp, pb aAMCTF Fp Fk A6 pp Wb
CF nab? OoFp3 Fk A8 wubpbrYbhHF bppwms
CF Y9 tTC29H _ ppl ceunuearsaphiigFeBG .
FKBF' ATF oFk pbvgdH eve FCIFHbAGE 3 pixk v
M Fk " pFLU _FK 2pbt'F3 b3FUB pphp
bMA M pxXFB e€BX alOF b nltBk 0Fp
bkeFl n ¥FTeEFM pp VPRCOBN B AR E PO Emmc AF |

cbc atTF wunppt nTnbh pm3 nWt CTFKF
M FK bmAhawmbphBpt_ pPikmle xgm CopFpn
MbhcB W™ pbxml CB MPpF_ pP.Tp OF

2 FpM©Op | cB pPIAFPIY A4TpxU pFmB AaTF
FK T pfrpld M CTp YFpmtwmB _ FK apt
M MWpPpFBG6 WprTMBFT_€ McpeT A IF ppBHF T WMFEp
M FK dtipmbpx m@&3_ 2pr Y9t pl | FK g
CTXx ™M Y97 NYm aTF F?2 WAIFUB dnt
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_pbTiOMb U XTCHF BKkFY @wmitTBMpPpPPK bBF!
bpr/1bs ™M Fk upxxt obpoFfwt X FvK  YopFm
CKFIb pxmp Wxrve ppor FEMCHT Fe Bexs ofFk
bY M WxFTMTphbmMb oF #ixm, W3 opFp
bv | chc M _ M3 _unuc€e _ " xXp 9YFpT TN
pXC e€B HYbMmMHhC B

pbFmMB WMBA®FT ppp, e€B MpMCTF o9CpiI
M ab3Fpp_ a6 Bofd fortifidgaton) €Em p X tHT ¢ »
bMA €71 FCT fProcéssihg Aids) EVBF xv hp pT1Fpv B
B WUFM uwuprpYb®HF pbpmB _ upfFB6 #WBT
RPpPOR MmpxxCTpp dHF 2P2AbB Bl mimpmIp FmB

Food safety ) JECFAPp A CF fpkp 74T FeBiiBDK9 pbh
EFSA M bAB aAFBCfF B c raMiQualtyF MB b
FKBbF! ATF pPXxpHDHPNbpbpPwsliiPp_mBE ¢
_ETFpB aCFM® pwmpp cBXKAPHFPPP HFM
EF BF p?2 bphwemlaek JpID, aphib it
44 vpxx49vpehwddmPrFEpMEb oTF 113 p
100CF €173 ™M Ww2naxtwkidan) T aFp 1T BIpF BC b X
b.xp Fp pFpddlyssibae)flO4 s B Abpc 8F LHp 7|
bvmv 144  aoAT_mMp_ W3 Wt cHhF31 F _ p>
pbFmMB "3 pxpFp dT Hpidpylenpgyed) pmt m
pbXxBHBF Bhc Ctx pml eB MpmCTF e¢T1FMO
2Fp 3 @C ppkpiumber) ¢ TF_MpF pt FpF
Nt KA BeB._ 1D AFMb ¢B F NX
q1 Fp winml 3hRBY MBFXxB CF WxTBC |
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F_MpPpF eTHAMMOCHE Mt dAd BpHm upl 93X
dBF uppt ppFt Fp FMO pYEERA pb F
WTFYF FKFMO 172 cexMXFlL pTO ™M ¢x
CF Fk apt M c¢Xbb? pp ¢ pwmdT cBmb
nee pPpFmMB afF X F3 AUYUT wnp Kx!8P B HOs |
opbl B gt PTAY b ™M upkab®d) kFpxipm>
Azo) MC6 YfF 331t pbh wupl p Gp YHHF 4lewmp
pnt pTAX c¢bhHhmM_ HY9Fp T T IlEpmpouadht F _ |
FEEI20 b F X B p wppvbAoovn | B n B KUrti€aAa) p x xt

d2p!1 _ dfrtT1XpTl p@Earmme) ABMTT CrRDEH
clOF NT €13 _ c¢c39FmM> at brptTF ppp,
pT AN ppppr e MeB Op ., | F(ADPID) M ¢ X
dblv | B QlarrgsmB E412 f {Sorbitol) b m bE4ZDp m B

Ep_ b ™M 29p. Il F3p_ _ 96YK ¢ . bTp, _ =
M unpl pbtHOmMb eTfFTBTI C bpwoitom 19 pavdb™
F2 nw@prtasitdetrpk aTtTCx6 PpA CF g
MpFp adKpxdk Cds bombgFLl, W HABC pp Ml
€ TF T BT Iphaim&celogy asdeplfaBnbBcodynamic) ¢ hF X |

abbth 0|=>U’KF M FNXF, pF HWHABC ppME
p. T OFK RXKIKSBF WM ABBTFCF cB M pXxp
mpbnK p3 Fp nayYTtAwm p@¥enzymdsp €¢B |
OpT1HOMb umTI brFT _ pPCFpXF pekp FipT F 1|
0F PXF M CTudhB ke x@Ppb [pX¥ g D 1N0md
MECPpF 2B Nt CXF X6 pfrt THWF CmwB6°LHI
mlm, 6 ™M aoTF FT €6GCFMO wnuprB pn86
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Wt eTpFb *ppkGKF bE pchg mpTHEK pafFThXF b p
cbhk WEHPTAl Mi dFe TPpFp ™M ufrp 6 86 €p
esBfBb CF it ophFpH M e¢GCFpmIl
CF p>® _ plfF3 pFppmM3p?d €pmT AaTF
AFp Tp ™M e¢371pTpmMd OFMB FAXTFE W
F2 . AFp, pFtt mD | apTFKFipopFBpHCTY  ©
nEvRee npx€ €tm> o2pbh, pmd> amFpb
ETFCTF pFt M CFh apdx aAoTF 2Fp?
pb Fbxp WM TiDl Tp p3 ADEDHHPRFOCHR WT
oMb BF! 48 FT A4 bk ivinve sBppovit nidm 19
ak CF? FKkppmMFbBhp €3p3 KpT F?3 ¢
b lp.pkt cB pb exbpbMA Fp FC dxmYK o
P, PF! PF! nt bl 2KF3 amp exfpnt
pbots o KeFof fFIp amx pb p.xt  p T HOmb Bk B O
PFTH? o0FK E€CpPpF UWTFYF ©px%x F?2 wuF
pp 93FrlUp AFmMb €T BOWMB _bf KIxp! 1WDs

aly _ecxfF Nt L£FKk pHCEMCAFF anhH CFp
CF pb AFCpF ¢CFn?® F3 ¢6CFMO Y1 WM™
A fFH wnmpt3 _ pxxt cB pTHOMb FK X

akFpT UWTFBPH AF3I3cFHb 2Fp3 ak Fp
AFD, pF! AFTB FPF Lbpp b I Pkt v p Fg Kk pf
FkpbCBbBp p3 prl T pM, ATBK pphb

Fp3 wmuFp pmM3d3 n33mx wuppvwl pgbh mF CH
AF@xeh pFmMBK Fp e¢CFMO pFmMB DpPT1IC
ppt eB bCxB5 Opipk pF MG  rprpiChv BPTpaHE t p ¢
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MAd0IRB 1 M p aplyp? M3 pmpb EKATMbE P
bFmMB WTFxH pp NTFBpH ATHWM €kF D
OFT pT1T _ BIU OF "Axwm, n3 pFt OMPT
Ppte pbl 173 #v p%kBFA Filph spFF BC_pht 8 bfpph
Fpt_ dIl fF2%F pTtpt #WHpK 1T WATFBP
mpmb N xXhBBPpAFSTFMNIbbMFMp ©H C
M 4 F p At o Fyap E STFBE TERFTIM pf O MpokpkMT
ETFCTF M unmMI9KFAIprThIOMEy I b iF2c K& pAa
pbmy> an® 3 pBF ATBK M pPpTBFTXF
Mpb eTYmhh EBXDF!pPMpTX 2Fn3 abl
MCB Nt dhTtX p3 APRBpxki % pBKKpI @€
ATHBPpPpp, pFt WYUYIA opFp UWTFBPH D
A2Fpwg pFt KpFMK ™M pfFX8d4dHTtPw ke T pecy
opFp #WTFBpPp B b YdTeFh For#apFpohin BosTEFB X
2pv T ™M eB BT AFAcCXFe MKFOST FpiFp T FbiB
c,bp? arldAx _ ppp. €B A6 _FcBF p
FbH B pf VvkmiFatc phpmihafes pk Bt CFGF ek EY /13D 1B
ak bTHOp [prmBB3 A HHhppbpbmMIxF pwmbH p
OFK €3AB €33 E€CFwmx OFfFBpPMd phvFar 0
nv X1 Fp.baTMp ciBhvmE p X Cp T opFpn, x oF
pK E€ETFCTF o0FNn3 N3 AUT Wx Fp pF
Fp FiT AKFOKEB i Wt pptr, B ¢c_ PpF!
atTphpp, CrBCE®mIcBHbLFHFb®PpbAb WM
0 B631-E625) _ bF D pFmMB CF e€¢YND cXbMA
-~ PFTC Aappt ®pK hpipb@ppchs pablxbpy A
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n? aQBRKbyggFF a4 TF ndsBtT CF UWXThH ¢
bTtOMb pbp p FM@hineser réstaufapt Sy@dromp x T M p J
CF ®1pA gTF CF ™M ppFp prT7TC Pph
AFpmbhbhp ndAst CF pgrpnt bDFKkGpPpCF I
AF 1 x pHEPF “p Madéhgds)OpTt X OF wmnprtt
abhtrh _p. T _agTxt p3 e€I93p3B YFp T
Ep_p _cBH8 o2Fk | Ut MB 4T XY BK
pb. ™I CB CXMBPMK YbblbDepragsio) F XF m*T
PBTFMBKBM uithl Fp ah av E621 M F BbK F
Dementia) bUYK bFMC FfpAfzhebnersaisdasehs F ™
M Dp.p?2dBK pTAx WNTpD oF bhPHO € 8HF
CFphRBHBK aFp, pfFt atAK wupmb pxxt
bTIOMbp wiCrsfosronftF gk N XKF |l X M KpFmK
opT ., MmAt pm>d €mMpT 9TF CF Fb pxp
nIOYhe xdbxIFpm  pM, aAaTF pphwxklFUT U
W _ pbxpl e€BX BF?D €xXFPXF Y NTFY
cTMpFp OF Kk dt gohx byt p T€DT _p o pl. THHOF |
bhmb _ unpl MpMCTF pFMB F3 FK 0P
F2 _mneEmc aTF paFpFp ATF BpoK TM 4F
AFl x e6BAK ™M FK upmMCTF aTF pappt
Acceptable ) ADI 94 Bb bxbTp, pPHAB K MHmMBp
Pptbe aATOMpp apFp MHrABEzly mtake ¢ 3 P
n3y nt dBF nxm, aTF pFt bv 1l _ pp-
M pxxXxFpm> ¢e¢B Fp pAX ppmMB WUPFB

GFE TBEBpM8 Yis P pHs_ M xfxd B c BMEEY K IpKp il eBF X
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CF nht paih 1 mTh F x| CFtB c¢/iT 2A
nkFpe, €t e¢BHAK E€CpF #WhxmM, ©°TK pwm
bMF Wt lOm pgTHF 113 ppFpxX FK BFt a
WY T ppMpAR PP pC oF K PpT afF BXF F 7
CTF! FX bIBF! Fp FK €MB OoOMp pIP cf
FK 4OF hBXF oMp p?2 AM, FXM, DFK €T
M 1b2FAFD 9p B TBD PoorAOMEF E€pT)IMpbpBRF . XK
pP? E€TFBCB Wt afF Px8 _ pml eB WNUF
PPpT, e€6B pI pp FpbAaMEGD papMEMBT
dBhp?2 eBdAK #nTThxX ©°©TK C€cKF, I TFBCS6
M cxpMbp YFNTFY mMThxt plO&FparHibb F
T F3 ATF ™M pxXlIlF3 e€B pPTFC pFME
Fpb2F Fnx6 Wt pdubF emnkF gd AvgpF a1 biKTF |
UFMT _ bFt PpBK appt cXbMA Y9t p
PFY TF ekFpB, oFp?2 B2b, MXxpxXxFuigp
nv xpkCahm_ c¢cB MUFM3Kp dfrnTtmb A
cx/eppog F a8 bBK pp Fnx6 PphtB #°
ATHOMCHB PpA CF c¢xXxfF hxF unppbh, qF
qUmx6 pT1pp, Fpbtrmk ebps CF pn3
AOFl X ppmMBT? dnt #WTFBPpH €CFYL
ECBFX O TKpXbiTTF petBF piF® 3 pAX ppwmB
ATF mMeEw PTFObmMmTFEF npx37TC WXFCT
b ¢ vH OpfF TAcrgamide) pTB6 bTpt 8 UMPTP_
UTH )be®BF DT A%DbMHEAS it B 6 & 8bFTFpXk k6

pbtHOvb W H®B®pt! MmpMAK ppmbce dYbmhbce B
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B pFALRO@FpPpETS dpFpc Kplie pp wunj
NF vppt MmppTK CETFTBEpMI has pbTVbIHy «
Aspartic) " Thpfr_H8 pT HhHE(Bamr XBB MF i
M pTB®8® bTph®dFhPpppPmMTMY OF BACET B € BF
(corn flakes) Y p M (chipsp B__TY pT/AX c¢hbMHcB
OFt b wmt 2 F MfAbmmes frite8) ar [Ppt_. 0@ PKH _ € X T |
Processed cereal based foods for infants and young )

©OpH AFBC ™M HYpFpc ntppchidien ¢ b H=
ATFpTxp bpl popbl T2 pT1B6phpHhp!aAsh pph
cXTBC UTH bl XmsBl VM) Fepog ICveps CGF, ppthH T3
bvmHbce apBX6 mbpbCU@BPBO mMBcB UMWpPpFBB6 1B
p Kp 1pgp6 abkpT MPEA Dmbce pl eph M wnprfr
_ Y971 9F MpFigum 6 @&FB M8l IhiAg FevkT B C UT H
mnbmp_ pp WbTp, bv I bte®6 bTpt 6
afdK pp pbp, eB FKFMO RBFMP pHxXEw
W wpre aTF pprwailgadseaction B X p A>3
cTF TXENAFN) MHLUBWME, mpd PFK ATCbmMp_
aviEd FB eB ¢ /AL _ 9BF wupl mMpFrFp [
ME 2t m gt v@g  mpRp wnpl Wb>_
afF . XK 06 GCGmFppTBS8YPFPKBNIYIp T, b
M pkfFJl b¥YNe aATF _ pprE6FspidFME
bbml eB pTIOMb x pC?2 ofpKpTEp@!| AlbT
ATFEF €mMpT pp ce¢TfF_mMpb GOhERTbMppI £
9Fr T 3ptb Wt FT p@pbrFbB MPpFBX AFP
ECpIO pTAX UFHBKF ngwo8hphTtogxlh p

-
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OFK AFAphHh ZS2KDRA HAFpP& T ADHF Mnto pHPP
bxmMb aAb>3F THwvmlp evBp rFeehxart Fo F%kI »afF . pF
SKF?2 eXTBCPpTC 18 9dTIB P pdo MpS MOTF kU p!
arFAx oppvl AGMHAKB @T Gt Mg pF KFMKF |, 4 K T
pp _npFBB WBTX M WPFBB o KIIBMY
pbtttOmMb ™M aFpFphFixarr3do t o TR perHOF ce
cV TKY BppFmt M WF bwmt ETFBCG6 ph
pp Whmp_ A4TF ™M pxpFp ®TFwmMb FK
pp . bpT, €e€B pTCFb CFmMT plx ppowm
pAx CF Fnx8 <YIBGMpEY M KQF Pp Fopr TipThF Bpy
OF BXF 1739 BPFIMpkFp B 2¢€ LiF 5 @8 IR m T
FMBp 92Bx pT1B6 b1Tpt 6 W3y AF BXF
pbte6 brtpt 8 pFpUB €EKF'! nT lbbmb 17>
OFI TF 12Fb Al 2p b FFK pktbmig B A F N bF B
FC afFApH ™M e¢BB wunpfrB nigkipF lhpgFmBYED
FK WF I MpT uprB® WBTX M WUPFBB
F_MpF ¢TFMO pFmB 491 Fpbn A BHrFBACF B
OFMO 34 19w €T F B CBO 1641 § HERSADB F | 1
M pml WNtFps. dPFKmPFBETF
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Before Frying 185°C. 1 min 185°C., 2 min

1

5 ug/kg 262 ug/kg

1850(: 3 min 185°C, 4 min

e UM O

516 ug/kg 866 ug/kg 1512 ng/kg

185°C, 5 min

Figure 6 Level of AA according to colour and cooking time

of some pre-cooked French fries products *’

dBF wuplx wmptp nb3_ o92FkFMO pp bprT
pxTEDPEN Ftambme o F Sx FM biTeho ' p PO pAfp M
M 0pT, bv | cAWF UMtwmB dY9BHBF oF 0

9BF mprB A4TF 2bF
n A Bofygcrylamide) " T hhel_. pTKEMbp €Ha8 BT
Fpb?2F piptF ambr Be xgmA ~ xT CF pN~>
CTFY TpBB dt pl AbBmb pl cB pTHOMm
AFp cB pFv 3 1PBHKpMensaiocQompkdy b p b
M CETFTBTI bFmB ™M wnpl mpFrFp ad p1
CTFTBTI bFwmBfr T TH0MA mHpn T¢ Xppm Ac B fF
_afFXbtm appe nTHAK FV T hbpFpdOMpKT
Agent np F B bBFc OFNAPDINAT BMEFF KD |
AvMar . A8 PFBT Y SKF? _ adUp™Omngep AUT
brpt Bl gpGire oTBOPPHPFEMI UpKCKM ¢
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Pommes pp _ d®OMpBHwBechipsmap i Bp | b T IO
ExkmMl _dhHEI A MHEbc B ap., M5AOTO Nriteg Kk p b
AFCTB pXi4PBB pFpaps MpIFm™m c¢TFMO [
®dTpA CF pHpmHB CmpFKkp povFEpY Top6 CF T B
B Ap?2 ppFmM unppt Pérpnbsfrites £__ a1 B C
T _mnpl nbl p32 2FK AFX pbhmp ™M 2
b ™l cB Apb3D pbpFmM wumnl dTpA CF (
CF cBptxtpapB®h gHesbmth 1l 713 dgF)K bl AF
pb nmprH apl bc M o6 bwmY IOMB fgp
6pF3> AP CF pFpphF 5IJmKpXK Ppshb 3 BM €
cexXFnt 491 Fpn? aFrBCFH ™M pmlmpecRs 9l
mppt ATTNH .dMG KOppbF@pmpMEE BT F
mMpbre ATF OFpP3 opc ©TK CMXK WTEF I
PbXF wnwppYy x AoTT/Nb WpPFBE
M WpFBB OFKFMO W3 2pYDBHT dY9f 37t pl
dr Kol AFdAFF pdzp 2 AfFBby>F BHhBPpuppB6 o
CF pbpfFTC pFrpTRE alFCtTee aivzp wnbbHpTB
dcFp pFTH? p.Th) dpxKK cBY KIpiBD 1p
bF3 CfFHM Y9 mbHB CF o2pYDHT OF NV BX
M3 FT FMO nCe Apwmex &pibp F popbvpst p -
UpaB PBkphr XElp Siapizef)b mp xr X bpF b
AFY b dfFl pFC, nMeEMp pk M uMpPpMD P
@XTY _FK AFT wnEgmll xd&ep @FHIF Bbr H cibx MEG
ETFCTF N XMbyIFEpk WA OEPOSTFM @K P D F B |
EXKF! _ cPFAl &KFppHs HWAIFp upl N
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PpHe KpFMK wupsBC pp aFmMb c¢B Fp
pbOcm@ie Hp P Ic €FY TpB R pBAF AF kK yds_
mn?y 4F YBT opmCTF nt bxpTZF3p9 4i t T b
-cB pMhbh amxt Fb nt 4d9HBF ecxFCTtB
FK d9dv 1ThbF omMp ®HBOcHPF C€EXKY EEFCEF
CF ™M pxbbhk ernFiMOT E mp YU94ADY B A5 @ uik|jLeF &
FMIO pxpYBHBT agmMp?d n3rl B 2FKFMO CI
ATF CFphxpb. EMRIT_p_  YbmhlcB UWNMX
pbtrpbnb 1T NnpmMCTF pYBT OFpFpP OFK
PXF p? FT ™M bpxpFEpbHto phF oPF NYM HiTFH
op . ThheFBTHEDL bThnb Kpies pbh A
pb.xbhk dYfFYHT o9pFTC p%HRCWMB PpMhpas
drF 97t p b chds maed; chiti MOFTCOAXMC T F Bo® B T X
drF YBT OoFpFp FY TpBFDPPRKpdB pp ¥Om
ApbvMEXFE gB O0CF?3 Fp pT1ThxFlimpb gHN
nhmp__ WY XTF gmp? ppT1T, €B pMmMdI #
€Eph X8 @F clfFx uCmp pxuy WNUFwmB

bHF c it r kb [mlFpk? nn Kear@quoh)t mbp b -
PFY P pT3F WKp pxu q BM H TeprxyavbAM Hb3
CF _eTfpT1BTI bFmB WFmMxF agpmMCTF

Fp pXMNBpTHE JfF3 ¢ dT1TmM™mM NIt EpbxBl Cp
€ B pRKKHEF D bp ROBTAGMIbDHT _ HEE B

pbttOMmb pFp WTFBPpH WtmMb phwx pupl
npoxxt AotrTTtNh ptHKOMb FBF _ 9BF ans.
M UWPpFBB6 0F kkBYOEKFP thHexkt d THOM B 1w
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ATF F39 _ pxXxTFCTF ¢€B pM> O9FKFMO
nNHBmb ™M pxpmB8 e€B pmtmM B33 CTxX Fj
P p Hia voxr ifCerk | B p B & TephA IiF AHRTBEK b, Biek ED
bTiOplp 1 IMmp T OMBROr ™ P A Bu pFET p T

p IFF p AR WoFp & PFdUHe i | mp Fhvegxt BIM@ b F !

€ p bhbmb T HOm 1B pxkHm o T FHHH b g M v, k M
AFp opMifr FiBp@Mbo bABE BIDT F @ Ip FABGKNFC

MA 0P STIKD b A WATK B B Ip TO KT F NBF oK T BJKF !, b K HOM b
Uhle_p M T FiBp O BTHLE I9M hy b PRBPTF M., pXF
F rexHés mebhric . poXEBD kK e @ vup k& X F 10VF xtp m B
bpmPBIl 31 Y 49DHmor) bl T Mppt M fa prved
amKip N@mp MEPKTFT AW TF B BB T o v kp ¥ b BF
cloppW@M>gDY CFMBtgp MPWMER PREpPC D
CB™mmF fheTBFHMm®ep Vo FMDXCB F Bb , pFkP M b

Ma F @ Fpepehave FF@xmp v pp BHaAFpC?
p ¥ T HOMIER C Fupd ol BKKE TV [ o KO A | oy FBIEr @K
_F KPPEEBM TP kb C Xl E BT F iBEEXKDDT__ pnbviidx F

b mHscelt To M9 3o lEE b RFRHFYB p M peHBHTOR !

- FkB €K FOIF bhiMp M3 T B bp. XdHBp R MOT R p mB
MpYBF KPBFHBbpFIFKIRMUMEMMT EBb B,

O FIXF BEF CRE Hid kepip fp | FxcnBXMp AMB € pF BT 3
Obl PHMa TP pMp pHA P FBFKMORM P PME@IBF b 1 3
aThw T FmeE MOplp Bmm 2XPHIMp F & BpxIM A B
PMAHTF Cc Y EMmP APt KTMPA YaBACGEM P B F

P bp¥BF [r B mepVMFATER T FFGRF B € B gar FhF 1 X 6
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pTERFp ICkevd F HTBB pbg BlexwF Mm@ gFe&HyabF

c kQmp X 3 J1 ThFAtp xoksii T HavPhgi B [p iB®KPF M3 p T 3
PTIOFR@HE Mp X KFF@ T2F 0 BB B tp »ppFit B F p |

i BT F.BpKEBpMIbHT FiBVp BB F Pxd I pmp Y

O F kK Qudpomip | e [BpkNe Iy M[Bbigo p M G povpTh B, p M3
pwOopHPpFppd®B TKBP KF ©RBAFEFP XFBTY C
€b T IOMYRICE BB, pwilh X Bob F £ B bF MY [ FOBibp

€T F NXF ErRETHEXMBE T €EHF kSoub e@ bp Fml p
AF PuBT pRoXFpr ppekdtr POHIMbh p K Im!
pMpp MRt pIME p 0 F A QFRIoidAMd it MISIFHET b H
nT rFRPPXBbF 2HE B HEp T pbFHIF PXF
W T FRpofBl G B MPFT KOMBIRF K F BREF M EF ¥ xF
€c p T X TP pxifsiky HPp Ke3 o & QFr tOMBpF X b
NCe HBB> FddIp BET FEXCRDWFP D 3«F b iyt b
ATPRImBD PP DT F BhEEE K himSpitke B F 4 BF
NMnKXKECKI FPAhDmFBY F pesNL ToHh. CEB X XT Fp T
AF Gfphexd CVi@ P b b [OMch Fitt BPKT IGMIH
AME@TIND xH B bAFIdd W s lp b Bp ¥ mdnth
Pbg b oTrgp ®&. Cp fexr6tep € C giFT €¥ M b
pMmpTPrxT MmT F b fhHkee BETE p b TOFRKFY b ¢

b1 A& MO inm I CeT T O bk F Mt CFUMOHT B M B
OF MBAGF p B P BEME MEB P Y B FMBIp F ¢
AF TMFXT@ MA@ B p BkexHbg F p y pGebbicTB ba b n b
CYTphprRaUMPKEP I HMH3FEY DT HatFy HF
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bxmphva T gk HIGWEE BT Fpl p T FaevpRH B T 1O
b i F (hkeMp Y [FFld# BAKF EHIBEF b FoBFSKTOM b
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amMb bHT
FNXF BPxF ¢ pxC WNTp FT
F K €t dHhtC pT1HOMbh M e¢lt
PF! bvmtbce _ opFp WTFBpH bHOMpp ¢
Ho, cB HmMEPATRRYHTEPD I cBCs K Fpf E FARp2 mfhi
bTF?2 pxwml MWKOpfF 2B WY XTF o2Fp?3 FK
ECpF pTBBpHYO COMFIPE 9 PPPpFp CT X
dFpAfF38B €E€EMOI>bHp _ opTM_ AFBFH M
Fp 9FpAfF38B A4TF €373 p1YHFp FoM FpTT&X
pbTHOMb CfF3 0FK WXTCK [bwklh &C&F pi
_bpT., €B ET_UbPFY bIFFT &4 FIpT p FamedH 8
M dF NTfFY poFCTB it pxC eB pMp Fy
€3 ppIpF' VZhaFPMb ¢BabAY B BT bLPF pc
nemc pp UWTFBPpH E€ECFCTF €E€CpF i Hi
MFM3IOp oFKpMP FT BbCEBPF WmTp¥Rp
EKF! _ pFt OMPTX bUFpc AHBEMHE bBbFft
M BF! pMpUYBIKF ¢e¢hc 91T 3MOpB _ NTF
ob F N XTYFHFI BokF MhTRERY lp pFp WTFBPH D
dF T8 WTp amB® CF wuppbbh, uprYbh
YdBF uppms wup.
MF k pF HF 2@ WF kerKTraTbpp T1TmPA bra™MB H
A T BDF FARTF PhosBKEL B 1 HEiTiR'Y BF C HE b WTTM BD
CF BB« DD @t bhFog npiasF iR T p pigd BB H
o M P FAF pFE RATEET A B R LIFp P Mp F M K
CEI 33 8 Mo BFICDHBIED Mp THIBAF Ubp B 6
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bl LI goHbBl Hd p 1p BGFlgToiea BI B1 F MpKE-T B_FFRKT M b Mp
(Dopamine) o TBMb pF BT |1 HPpBKE BAHDp M KD
ny 1 Np dskyfmisubstans) ¢ 3K a4F hp afp T1T_ €Y x
OFK O2PpFBT? WiBK CF phl T2 M KFpi
cXXxBbRBRFPP S FPH A CF THTFPhipfO E XF Mp
i x NHERE b EPF pI L 1528 vt uer BCK p B m K M B X
A F THBK I3 B KCFKTFATOPMTC® | B K3 Mb M K[ i FT
¢ 1°534 Byt Rif b > (/6 B B befk v F ©b OF o
-~ MpFTb c¢BF B Iy THEFETB PcFBC TBHIGK AFF 3 |
FATHBM WD exNTt _pbm3d pY WD _ ATFB.
cXplBbTpI3b pmMBH NXFbHE pp FNnxé
_bxbl mMmx YF T8 WTp amebD pTHOMb is:
M ¢€GCFTBTI ublh ppvMhBhc AHFB B DHEKF P
M aFpmMxfptT _ dNT32A W3 amtk CFEmM*T |
"xT CF BeBtigideh polfF np 1t FOMBT &. XGPS FcfB /pe T
cNT2A amMBhH ppt prt CF ntrBpH >
ABF upm3y ecTfFTBTIl UbDH [FTNROWMbH ckxT
MF M T CF p ABRPK h! FFKAF Elp RRAKA F , Bkt c
c X Fu pplT aOmiy DU ty x Ig HIE bavrt, NppikbM D'e fs K
NCp@ECAVME ThFhxp  Fip Bls @ o B F moBCG pl MOFFI K
MY OFYed Cp vpr BHaom . xeida T ibHNBip B p HB
2 b FaaBWiph B FitBM Hbp BEKMMWM FeTK pESTFFRC T F
4F IMBD RYEE BI@UAY DLEYEH h k@ TV | b
boxedi b P pitIp @ Pexb MO T FitloxiF > K Halop ft 8
M d9FpA> nd T m 2 cipregngdifgmvagenits) x T F - C
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M3 Fp WhY x pxu btTF? aTtml FK €t
aTprF_h?2 pA

PFTH? fCmM bIJIFUB pp cBH utbymB ™ p>

)J)4BF ¢l m_ alu b@p Uo nF PmF 49 BhEMYF

Wr ecd F&l F (o p, 3PPB DFKPp PHAXF KF T,

AT chic'b pFIpFAFHRPHK B FHp BHbaBF OFMP F CB

MF kL& 9 F bouttavieb B x'e BF AP pMBOB p A F
pbxCmh b P MFFIg, pF!

ChF2X 202FK uMppmMFpT ™M umtTBaAaMMFT,

c?9Fp FK A6 wuprpH OFK bc uFp 3 ,

Ab oG T boxdAG DXIpkp M B pMacF p M I € fEPTA 5

Mg F p MAFa FEMIGAY AT 5 aihp. xexed p F [F B>

91 FFPRYm TFRFb b FrEb b E R bXFTR MTCAg 187

bTOMbT BBFoWPEMD HP@Y] MCPEiITFBP H

b b @ fFbidibbE p FEth F ECHATEBD TMip B Dp Wb F B o B

dt bmc T P ADBE M BYUDIEr PWFFMaE pato Bp 1T A

MY T TAF A D K FeB B KT FBapr@hd Tabm 0.Tp g F HX F

nd i Bp x p FprosmpepB@Me BT A REF b KBITFRK F T |

MF MY F b vtTpEnE S BF TVME XFAMFASKY B MIBIDRES K

MF kM pY, TOBD h' fiFKDE XK [Macomposer) 4 /1 TAFA P X X

-c BOKBF | X B e BF /56 B p BE D RCTEPR b NoTT N BD

A F viBR 5A0HhREN I BHEDT)d p.pamp TabBKMBPKK T 6

pPb N mxaeSen b F1OEMA T @ Fip hFbYpHdmi p | C

AT 6 l0p i b FIHERGEOF Fib bl C mbEl p a3 p 9

AFPxRBD MBRD™ B X HIFpMDRe T s FIFHh mp c

96



MNADMP IpIBHEFP. P I ¢ B BEMKICMHKT FAM
de mg Frakp pdPpratyr b v va in BEE tMHF BBK F
3 m o1 pA pperBlisEFm BB ™ PP FTC
pb.ml  eB bUbxB pagfF BhxF W32 Y91TFnx pp
FKpFmMpa CF oF #“xmBX AYT aF BXF
M WF Bc © T kGhl@depes lEindane pY B diidkm B X
B pFmMB ATBhpEpPpKTRERMEMIFmMmXx8 1 39F |
ddFpmtmMB M FKPKC pfF_ b2FUB pp ™
bc _ W8 x Ncolegiogh Stabilgyp ppxTl 32X amf U
mmMTB _ AFKFT, 9Bm_ ¢3p" ko, pp |
abhth pmMd bKkF Bapl!t PBFppm npl
FpFp Fp CFpxXFp?2 AFBXF3 M OJ3F_ P
-cB alp HY9NorFpAD MF go FEFKIFM X b hph xT KD P
91 Fpbna2pmMFBGQF P, Tp ctOFXB phEEC pt
pFpUs dY9nt CF7pRWABSHBBp M MPE8MH ¢
ATF @eFpupDFpK E€ETFBCB ppmB FK €t
_pm_xF bsBrFl EpTIHPKBNCALD BPRO N3G A F Th MIv -
ATF BERKpmPpBpxFB c¢cUF? e¢BH pFwMmB
PFTH M mnpm3ad UMUmMxXxBB pSCMHB M F_ M|
28 bxT8 €¢B Mf hc i
AFBOGHE pPppmM¥ OF K €t Bt C:amFF Kk €t
UTt pbh CF ¢ | F xCoBkiFeffdtt) Nb MaHxc BO M or  (D”
ppmB pTF?3 Wt Y9BHF o2p Tp AFbBFp
-cB Wbl Fp Wn_ x pfrnxptamvepke plr p1 @A
n?9 d3c kb NWXF, FHPEPF P VMAR AFMBUdppp!
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n9 Fp p. . Tpv T npd3B YFppXE¥ebecpFm@p:
Wttt ph CF bHFc dteBMB BB Yfr UMF ¢k
CFhF WxXF, K Fpt d9KOFc pp pFmB AaATF |
b3F LU pTO omMYK JUFMx Y9 KR ppsH iphv:
OFK E€THhek&8 iEBMEX AF BPXF ¢, pxC #
mtmb bIIF L pM, a4TF pp PAb3B df T
F NTFY EKF! Pbk F?2 wnWCT®FHBFB oC
51CF pm, xXxF 93 pp ppmB plh WBMHECB pm
nt  ChidsiRequat) amB B aoTF CF ¢V T _ pxt
ATF _ 9BF Pwmp/lB ¢ hxXxT OFNnXfF,pF ™
mny FTx6 CF _ ppmB6 B aFmp FK bfT
3 WpFCB It mfBp FpH bikiBF BF XD A F B
W32 ams RpuprtF, Acer8p [@F2MPBFPpFa® &
CXMBPMK YFpTTMNHfFW picBzal)Cb K X Ep B MmIA
98 HU wm pnpelbecnpT> ™M d9fF Bopb BP@BXDpp
UTDH YFNTFY EKFt oM@ Fpil bma b nmfr|
nt dBHF d9bHF Garkzeflazimy A hiEe Mullgg & HIOF 3
KpFMK ™M exmMBpMK YFpTTMNh _ afFApT
b. xt aMTEMYX X p3d _ WUFHPCF cB> pepk
ATF GCHE7dvmi e¢B WUFM upprpYbBF ppwm
dFpTtTNh U3H ™M dBHHA({@engagok)p D Fae C
10p3 HIF CmB Yf TpBwm I F % B PIFFUB, O
tiabendazole, imazalil, chlorpyrifos) r AnB 9fF 37t pbh i
oF npthp 43X #3 KhokoF pm pioptLf M/
AFDp,PpFt! bpowekCpH bENCAmMFIt AF
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cB ¢, pxC UPpFCECB e¢vTpPpCxX pp FBMBK
pp wpl opx?3 WpARMEDXD ol RAFD, @
MpbpIBFX UMPpFB WHh pk AT _BAH ™M ncC
allx exFpnt OFK AFBCFDH cphxl i &bl
pxF wnpxfrs GHO Kp 1aBX AF BFHE
Drug) FKMPpFp b72pBBYevKp pdBWE UBppfOm &€ T
pFbpmMa3p? opfFTC dYTBKFrégGdfancdr T8 I
_FK 9pbt F3 dBMFUB o6TphbbhdhkR €t
nthrobx eB ®F 32 FKCpB ATpbpMp Fb F
FT A6 pFpUs ETFCTF putX fFpbr EKFF t M [
OFK Y33UHMmE pBEmMgMEPF Wp3B dYFpT1 X
amMmpids U3IH FK " ThMT?3 e¢hxF CF narT
plbxt e¢B pfFtTTF KFpBF bphxt pp 2p
PF? WNtfgT pFN3F CF ¢ Bt p bBt F B
nppt cNhtTmtxeEB @p Hapg Kk €t gbhtC
PpHe bTtabpC@EpeXTT pp " Thf Bl dpn
b1 IOMbhT FBMHCp MF | ¢ opFp wnWTfFBPpH pbh
PTXFobKXAF KB 2 CpMF |t dN1xH pp pwm>
cYxB pPpTXfFb pxxXxFmb eB ®1TpA AaATF
nt CTFK €t AdhTEXAFBMI EN XD OAKD p¢
Cross- UBbIADLF THPBDT FpxxpPFmMb eB pxpF{
F e1_mMeFNpE tWBHh T Ge b llim x fl B1F3 b mesistance
gl mxygoa @O RIHE XFYB R 94 H1p@ F foks
cEHDHEF pF Lp BBFABARD MHF pmpBKWigp F U p
' p FVBIC porpineC B p FUYBH®BB F o te A ICEP PXK P
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AFBCBK FkKk T pFl ™M Cpk AF QM TT, FI
et dBTC pFMmB

pbxpFM, ecB YFpmMtTwmMB pPBDHTEKMEBAM Y|
IMYK dbblh3F U2B AUT WX €EXMBP MK
CpMF It AFp., pF! pp " HAne OFNTPF
CXFBF P3F X [ OXBMAMFBHIDHRADBK pbp
pbl T3 dEpXGARL o pWp XC YF povrtkmB 1 |
mMprthrxtapTiENTFpB FKI SBHMEPKN B AKX HE
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A & @GFE T2 pb MATH AGCHD M AHPRN biBf A/TA 0D

CF _ppvbh sy x Fo FlpKk3p né B cmphlRpTFIOM b p

dMFYb bpmB (I FBpkbMB @Y WH BET F K|

TFBPH Nnb31h, aFThlO exTpT6 WFTPp

TAK €cmMb 0Fp?3 a€pp Y AR DHAHBHD

F.XF32pLl Fp AF /bt asups biv pkly Fp IF Mt
. bpFpp3 nwFp pBH CF Fp FKD
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pp c¢TF27vppF woMml tupfF YbHBF 8c@NVopT T F ¢
29201 HPm, 8
JFKpMIt nBK pp € dqHhTC pFMmMB NIt

291AYT pXt Fpc it dTp. #tabp Mg

ATRDW 24 BxFpT) pPp ®EBIBEbPpFalld3aFFEMm,
49BF aoveB M Y9BFpFp Fppm> wupl q -
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Mbl Mpl g®BkK GFTpPp ¢l >33 M gfF B T FK
ATBK W3 _ pxml eB WIpF 3B akKk F
pbxFmb eB 91 ™M, M Y9fF T cecYTH _ ppb
pp Y9bvbmMHcB Yt F_ AFBK OFK €t dbT
ATBK ppO ip F e v BFF® EpFR, pmIt
0T F*YMF ctpfF> ™M c¢H93Fp pFmMB MTt |
nd 9 Bii HXR3pLT, Fe1OH k B Rp CIvoT2" pF BXF P bw
nt 4dBHF ccbiFe upFhp?d padmpAl, mpfr YbBHBFE [
pMp CF wiBfFt! ublifipYVFMoyppF it NP
pFpl wprYbBF pbpmB Oopbpmbpbce AFC
€EmMB _ ¢cbhk bt M AFpMXF ThXpHET T
B Y49 TFpHpmBh E€ETFCTF o2fFnkKkFp oMt
n?2 pFmB aA4TF ®1TpA CF a@bpwmp Mt pxkm
F2 optpt d9fF37t pb pPN1D bFH pxv |
OF XY BK Wbhlp aATF ™M ppT, cB Fp F
ébh, CF c¢vumt CT AUTpIAFdmMT Bc Tafv
pbFppk Mmvcpkaorl x Fp o0CpmMF It OF Kt
PP FK €t BT C Y9BHBT K Nnu pPK _ pbwmli
_pmpTB €T1T_ AFBC Nnu PK M ppp., ¢
F2 AoF DxXxF_mpigEkdFpmtme _ 9411 53A _
ETFBCB6 M drUTtYcbh uUbABWF N3 agTF (
pp e¢eTFMO d9bmMtcB MCEMP.Cph BBF EpgH
European Food Safety Authority)http://www.efsa.europa.eu/

_ b xt cCBAEARpPdABFMOFMMFvB CYEESAY C b MG
AFpMxFtT M agfF hxF _ 49N1T3A n3 opFp
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nt dl Fp abKF Fx99&Gpm hMpPdaF bb¥F
M Wbl Fp d9TfFTpp OF HtTpmM3y Oo0CpmF It
bpmB €EKFT, v MBEB pRpFEWS EY HTIYDT
dBF wnwpl pb bTMA bf THTFR Wl Fip YphF d
AFI TFAnblOMp M WTFBPH AFI3cFH ebT
M9 FKPEFFiuphBMX mvmMB W3 FK aF BXF
opFp WTFBPH WpFCor 2p K pFavpKY Tpfk FH |
W3 ¢ pAs YR B 9pMb ppmifip pfpLibré bpne B M | B YyB. fpMI
CF nt BT X ATFpXOKET pdhB cpkPiBH c©p 1C
p.Tp omMB CF aA4fFBCBK ™M pwml eB pbhp
AFCTRlI mpRPpT opp PHAb>3B CBK af rrekGE|
MAL pmppii3 EptpEpl pFt pmMbhp bp
pbxbhk upfFYbBF CFEMT #npxxt PPhFH P
bpFp agfFpTpt Y x86 _ opFp nTFpBPpH 9
32 _afr Ax aTF M aEp R ARk FBHD F Ll ™
dBhrFrnxeé dY9KOmp ™M Fk €t ABTC AOF . bxx
dbmHbcB pp E€ETFBCEB pplveBdY oe Kb MEA P P
F K ERMOEQSEF Ta Tghp piVBRBHR I MEOB Fp M 2 (
cx/le Mt ®OWFI pT EBDX cexXxFmTc 93
M ¢eBFp dY9fF xFmTtc _ 9T 35A pp pwm>d3 ¢
b ok oxt cB ATpT6Ewp ADl Mv ) [IpMrHRE pCHTEMRK HoC
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Number of Pesticides
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9 pm_ TT
EUCP 1 Number of pesticides (residue definitions) included
in the coordinated control programmes 1996-2010 (P =
pesticides to be analysed in products of Plant origin, A =
pesticides to analysed in products of Animal origin)*

bF P pp Fsowmpld} VpHFEDXROFR PET I YF UT Y

EpF T papr, F ¢ B MHBE® Bb EfTIF M20 Bl arF

EpFid | RIOHXBPFEBpp NEFSATApKbp F W AT

_pTl _pBFH _ e . xpT unpbhb2Qlppy > a A

ntm, m _m™wmM> @M mMMEd@DPXEABRE, |

FK €t dBTC €pkbTamYimt piNe® BPEESB g ¢
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b xt cBX unpmé Fp WMWpFCECB PFpAF ¢
pFpl amtk ppmB pxxt ce PpHB Fp
domHbcB pp uMpXFB cUF?2 JPpkTEL cET
domMHbcB CF o FEFSACiWwWKBMpn 2 nfOF FH P BF
PFY p WNWmx m pFpNb pAx CF CTX FK
n9 prEe@HheX! avpeash KP SbF3TB 6 TF bx A BT
PFIAV IBNI1IHAPB cYTH M 3C9Ihp ppp FE
-~ MT WNFEmO WVNBaxF8WET GABFaMmpDb,
FK UXMBMBEMBPT T npPEFI B(XP BM Mt M
ATHBpp bl Fp pmtm bmbcece pcFEFm pi
Cocktaill ) p . TphY TP FK et BT C pT1TXYE
dBTC p. Thp paeek MEATHB EhEpcp W3 [
pAxXx CF bfrp™piFEPD Bip® BF ke xaguBp Mk Y F p
ATPpbp?2 CF c¢v bhxkp pB, pRTEpHF E IOMY
Vafs B pp exmMBpMK M CFPH atTUK _ FC
~b®BlpomFT Bk W3 dTIEKD peB  ViaAF I pn pal T F
ATpbh pCD FTXF_BF ™M FTKFbTF _ 11T
OFK €XF__ Bt F Thyxb Bk pfk bEH pdBME [
B pPpZXOMEPFE, pPiKHBOKF K pmMmlt AT F Wl
BT C pFMB AF ., pxxt PpHlbkB paT1Tpb, pC-
chiOMp pTO AUGAIF HKPPAKF FCFMP F € XV
dF | TprPesBciie Action Network (PAN) W39 amMbMB F_ M
ETreEedp N AR pHT o MF mwiMmp B M3
1 0F Hbrck F €18 Y Ni2w BrvEd 9 B G vk p ek l{oevBh ¢ B
ELYd H1pG AHMobMA P X b IFApBip PR A S & BT C
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FMFpB7p pd B pM3 bR gl T rp P Ab>3 B
bh>s _ REHHORD HAG D FcChbpd Tg TEWKI BT C

et RxTpC | cB bXs p1THOMb dY9bbib3 F
4dbHF npl np b pyimethaRilp Io FC aoF Ap T
abbBTth wupxxt EF6A 3Psp Am Eifedgmidgng Ap H
LY BF upmD JTHBHppI3FBFFRPpHFEET D)
pbpmB FkKk €t qHBTC mMpxFpe26LUdP HAdnt
FCBlormequat #t dBF ppxeeATOpB " DFp L
Abhmb FkKk T prplUd FT dYFplc _ Cpk PHAK
AeiQlF B pU appt wrpbmt 2Fp3 et Fxb
npoxxt PUmbe €Ux pxFEIMbUIGEM iin p FUYH
b wml cB PpHteB Y10 Y9It pp d9nt AaTF
OFp? CrTX ppmMB dY9UM PpHth gmp3 px
dPHF T Kt M IKBFITMPpp 2Fp aAF BV T UWFYbpPpF
CIOFE PR PEeTFTBTI OFKDpmMmt CF nTmMp ¢
Glypper, Moddus M) p T [ X n 6 nIfF | B bFwmB
ctOMA pl p CF F Hringxapak,lBaraag gallugh T p | P
bl p ¥73 prre GRadessed) WpCpAt  obpr 3L CF e
pp pmt MB npFBXTPFPEDP F BICFL e FFTK D/
9BF wbTtpp, bpROAEVIPE brl bhtbamp, A
FK E€ECpF NTFYF atc ™M O©px Abp7IbF
nYT M FT WBK Fp p1HFIMA e ThRX Gu  OOFXE
p ROWELF M.CFgpPh €B FK AF BhXF 2pMIF X
_FTHFbTF _ FTXF_ BF 2F K 2c2%0F0 080 n
b.xbl Fp wupnK #% akp ofwpx 8E TGIF XIFp fmY
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dHBF br2h pmipc pp pPSMH pp PrBMB 4
br b pp AFBCFH agTBK PpA CF F_ Mg
cCFK €t dBTC mMpxfFB cecUF 204BCTB
4 T Fmazglih Thiabendazol, Chlorpyrifos, Malathion p XX F B
ETFBCB AHF3XX@BOp MM BMB Kbl FFpd Wy Hehe
4T pxu O MF &6 BXX M ximg bxF po TFmM TG F K
et BT C ATF ntdHFk mthev 24 fplpw BF kp KE
d9BF wmpxfFrB ce¢UF?2 Fnxe6 9l m, pp ¢l
pp pwml €CB CXMBPMK YFpitmaddlh U DHm
belhaF M pOm ™M pFC PUmMb 13 m dhl
AMBPpMK P33 c¢IJp3 dhFfF mHIPI ERmBF ba
Enviromental ) EPATi 2amMmBhmB c¢TFY apBF s Ce T
4dBF wmwpFp pFplU FC HRgebtipntAgepck v P T
pFmB ®1TpA CF aoFApBH pA3 _ pm3 OF
-MTFBPH OFK AF . HF ammrHhipFvpe Carpl [k
c Kk AYT pXbBHBTX mMFxXxpA> wnpl bFrT
ceR gfvis B M h.p FM. e¢B A4F . BK pTp K
pttOmMb AFclO CF pmt MB dYfF 317t ph pwM™m
r7d MIOMT S OFK EXFBF B3FX p. . Tphp M
MTFBPH auppx pYor MLF Mp xalTtF @ TpX p 3
pp p1I'2 wupbmpce M Cps aAMPDI Ab3FDH
npxlit pbFmMB CF cSk™R NBT @B p D vHEM
bl F2 eBX ebTBKF °©T1TK CGCF
M 4bpoF D boxiph PAEE P fhiabepddzolEM pmB u F
rdns €t ghtrC r 1 _ pwml cB unuprtl f_

107



dfF Yox4®8bh ¢ B c UF 2 wnpl cl F_B8THFdYfF St
AFpmMxfFtT p. .t ™M pbFM, pp 6 c¢CFC
pb F K UEF [EMala@fopkHEhlorpyrifos 4 BF
MNABAD pl p pp pxPp e CUWFBpFTPXFF bp mwep
AFpPFCMX ™M pgfFt pwmt cXbYK Mmpch ™
*bxbPk JT>31h bIFL PptB AFBC Fbh
p)r O OF 3 mF YeprFHE B, b BK A F , b xx! pT
bmMl B pmMa @ gbrFRwRca 1T Fe X@OmMpF @ F K
eXFI TF wupp dhFp b IE pmTIPKk CE Wx Hn
AT BK 1 HTFHhKb ToKm oxr@Om b @b 84 € U x
FKPMIXKE [IIBEF bBpmy pgFtH" 74 miOmt F
FNX6 e¢XfFbhBC QO0DBETA xppBY OF kp HIfFTE.
Pp2p0 270 0B F K bFH pbp npmPH v p Fpy BF
Colony Collaps Disorder u A tbF 6F mMp WTwMB F_ Mp
FrTPEXGDF B pp 2c0HOvD [ B [p ghar HBEPE D
CmMp?d anB bBFNKpOB ¢V T pFPpibILKMAg
Acaricide, fbvHsBPBHBOK E! plc FYPHFHPCCD F T WX pPF
-9 unpF Bypemtethri® imkdachMoprid Neonicotinoid,
bhK pMIKB UPpwt D xgfF fxec admMT D cb
PTIAFT ¢€8B

2pFV b PHPGCGMQ Gertetpskt Fmodifierad organism

cv Thxd wunpl
EMpTM pTp> Ct pB FK ' TXTAL M F
SHARE P M2 CFTX _pbwiEb Tkp | ¢ opF X FiA Y,

108



nxFCmp alOp W3y nKt € XF Bt M CTU F X
M b M3 c, pbx€C wWTHOMF OFbCcTFB A4TB
. bSMBH opFp nTFBPpH Ml Ydlwp mmp |
-n Ptemcell) FIr K3 Oo0FK UWh3IFT wnpxl mpT
h apl bFtpxPKkMpp IF ke TAMEFF I BMK T T b
A PcAp B pxp FM, eB E€TFBX W3 Fp
Abp! CF2 ™M bBF! Pt bFc pb FTX
pmbc Wt ¢ blMDEA cxplTp BAlF PokAF 3 Tib¥
OpbFTCEC AFBC CTX pxpl J>3 1 B3 0c HOMV O
mpbpbh, eb3fFlUp ™M atv K chpkM, opep
. bl nu "XT pEpPPt bEBF OB NFETHFTFI b
ecBF Ax M cb/lxtpdF ki vk &b Iy B8 Ol
FT pxpFp " 17d MIOMT 3 OF KDBF! bTHMb
FBHYIR D eBX A4B A43PH UMYmMB FtxTF p
_chm®m psOMp WTM_ pp _ CTU MBK b
atTAK wuwpwmbh nt BljbF L opBpavefbpp Hhag
CcCFMO p. F FT pxpTBI ¢, L Xhp, CF
c268 _lpd dxPF MBHp #W3 Fk eBrpp, b
FCTPFBTD OFK OPWIEFD Fhbkpp X TF b Bif
4> FBPp, M FBPpDH pp FT pxlI M_?3 Fjq
PP M pXXFBJD MXFI Ft M 1B Mt bLUF T
AFTI 6 aATF o2pfFBJ/IB M cEGCFX?39 CTp M
2p6 p, F ™M pxIF?3 Wbl Fppwd Flarr4Givbhl Fif
MnxY B p. pFt FKPpb@pmTIdTBFFXFo|EGE | ¢
nt dBFk d9pB e€e6TFMO OFKUBF! pTtTHmMb
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Wt atkp @B peer prTe pPpHl pkp Fm eV T
_ pxXxF wuppt pTTMNh €mM3>bHp Fp FB T
_bxCFpxF e€B pbhl T3 CMp pK ™M #b>l
AUT nTthxerphH &#&EMvEm npFp pF3 p3 Fp
PI pIMMF lawxCFBBl O FpRATRRUY adiv rar
nu PK _ 9BFB dY9Bp php pl 3 bt M CT
bkfFYy 3 FkpMB CF e¢lOFTp i pK ™M ¢
nt aFprB M Y49BMFADPF2RFFEP PK A KD
nNTAK ™M @®AxB aATF n1t4dK p, prt nyn->
pbmMmB C€t> ™M dYTF e¢xcxB Wt 49BF c¢n
Opx9xKxFmM>3>bBHBF udABT CF _ afF BXF ¢b-
M ™l m_FpmM> M ppwm3d agpm3y alOfF BF X

bm3 pkFmM3> pl 3 CTY WNABK M
cBlpEbhHBK AFMTC FT WUFT, CF aKF u
-eB Fp AfbgIr ATeCBO MpPET XF Fk AT CbmMp_
Fp BB HBBKl M pxt ¢B bUbxB ap? W
btOp aoT1TBK W3 _ pkp afrbiEp, bBE PBKY
M bpFp b mbpboiep Fopp B T/HoTcFb MPPA b3 B O F
mpl Wb>FH nWpfF?32 Mp ATEMmpeBnT G
WfE . bBp pokTptOpa FATHBK F Higabit 2 ipll F b A3
_FYTF Fp FK pTGSCbhbmMp_ pTHKMb abbhrt
pt o Fp®NA FCK HBENBF KPB K g | beTp
MBK ctlOm pxlF3 B pmxphm, FofFRTGS
AFMb ¢B pokwp npi1s Wi hGF B F X3 ABKDH F
ATF e29%xfFt d9FpTXfFb CF paoF BXF CMXI
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ppb amfp4s opbt F3 A pbffpH bereR  FIVBolI AR
aMF 4B YFplbcmHHe BfF Yaer Fp pg Fivgp e€B  dp
CF QenetiKmodifierad organism) GMO CF 9P prkb
b2F4B pp dHYBMFUB pfFpTTF _eBFp ™
_pbTHOMb OFK WANXTCK EKF! Ppbk F3 F
9bmtbc B (ff OF HGEHGT ML e p&@p T k p F Cy
FpTtT1TMNh ®1TpA CF pFbY K pK pp pFt
ntGMO bmHc Bd FipklPWFH €T FCTF afp t xXFp
mneEmc ATF Y9pmsiec g(lROEFBIFD PP Nt b
bF B pb dEFXeEpbHin 3 WBp P F BB MT KB DT
PFCF 20QH pe Batmkkt! F GMO b b X LgZF Qe 2Mup p |
pTl AF ., pbxxt ppOFMp mpfF WipFEBPpMF BPF
Fnxd  HOFB OFnht pl qr Nt A932b pT1 XYl
ETMI WGVOFmwmebcBD_ pxl mpT sBFIPTY¥H
r 75 CF €173 _ MERMMxXA [FF 6 FOIOM|® Fevies
CF BT 3TMEEF CcIH MK p#&#5 CEXEMF T b
b. hpTB @&MWIREAd)GV® omMbcB uUPC 1210 MpF B
drhppoFi dHexMA pdind pymdieokey | FMKFO o 9 BT 1O
YHBF npMFopdk pTO OoFKFMO ppmMB pp 9
amMBPh bI3FUB pp YHEGVMO @mVTt Fp BB GxM 9
ke PXF aoF T d9T6 p@lgphogsaf BEC@ K PFAKK oo
OFK AOmMp AFCTBGMOT FEFFMVMPh&kPpPB®b NG
M CXFXMT _ ¢cGCFTKFbTF OFK €XF_ Bt
b3F4Ys pb Fb OMF owmpkMF gBChmiOMb
cbebh NURXHB FDF onppxpKt O2pPpFBT D M
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pp nt d BMO ie MVCrp lbF ¢ X8 pmMB atc
B bBC pM3 ppRoundupk@p K P MK CUPRF aamier
"YTbMXF BOprPOMeB brFUbxXF pl 3 N33 bF
MpFp FnNnx6 1B €pF UTTEFME p(KIOMPK MF T
eMO o xp HBFTHMWHkBB aAFnt AFUX €3¢
OpFp WTFBPpH ¢lOFB M cebh/lxHtk oF K 9
btp_ ¢c bF BF o bFt AOTF pFCF?2 pphp
md mp_ aTF pT7T¥Yh unMChMcec lpm@ [ kM
ATBFbTM n?3 nt dBF exbmprft OMF C
-3 v pK CFb ™M dY93fFb OoOFp3 ApTpt
pb.opk FM3 CF3 pl 3 ebhBbih NTAK pT1p
PHPHEMO mncCmc php FYVTpBF BEEMF ET 29
cBlUp CM&GMO ¢ HM|, [l bxHK M FpdAt _ d9p
M FpAt _ 9p M QIFFTMTe s NG hHe BF B bp D
d29m ptc CF @ERXKFCHOErBCMT FAPpT HOM
NTBm dIOF NTA932b FKkbFUAPETBEMPREF B
F2 bFNT pfrpT1ThH?3 it bxF wnpe®6& pmwmtw
Monsanto, Syngenta, pT AX wnwCEmMc aTF O2FnikOmO
ISAAA p.Kp €Emp p3I3 MBayer Toplscieicy Ny T [
International Service for the Aquisition of Agri-biotech )

AXFpPpFY 3T p ™ RFF 9 2 P B {Agplicgi®rGiFpdB T C
Foodand ptTfFBX €B ¢Tp/lB PpA ¢33 ™M b
PEHMFYbB 0F k € MrogFAgmingstratioa)/FBA 1 HA T
AbmM? pTtYB N3 appB M agFp | kmd_

112



Plant _ WnTFBPH O2FKMbTbPwMB XMGMB X @D
National Center for Biotechnology RBiotechnology
A TR p K wnppt pbrptTF d9bmMHkcB aTF
dpe pp AfFNnt PAb3B oFKpMIt pp b
AFCTB F2 pwMmIt EbhVADTELII DG bar F
pb alp GME IFppbritBvpb WmAIME €@ 3T @b T
TFMBT Bp FTXp 2&pmplt 2vibipml hpmp p
MpbrYbBF gFmTc ™M aF BXF o0Fp?3 a71Cl
p) ™WPOF ATbxFd p8 paFnT ppbhMWMITMEAB AF
pbpFM ATPPYbPICIMAMY FpF__M pxk _ pgTU
B ppFH 4TYF TRWOLRCHE) R paéF nt pp
pbTHMb d>3 BHMofsatol g X HAKOA BB MNP p
pbm3y pFCF?3 R@uikdpp @Hp dBFCbp® pP ¢
AFBK pNixMpt cxm_'THOMb pb) HMOP F
p.p! p RGundgp Requy-Gorn  a F *GMP 30 FFpMb  AF B
_PbMIX € XF_ Bt bm>y €t dHBTC bIF Us
K 9Bg AFDT ppf51A MO eB Al f o pbafpRbE PPA i 5
d>fFH ¢e¢B 49t pl OF9CcFH MTHX Fp FK
2CpmMF It OFK ATpR bk o@ppwF @ BF]
M 9l ft CF Fp PBMOG TFrpY8 _ %l C Fip?p_
FA®E Al mp pF TPH@p Fabr | cher F o BF Kpmt
pK bXB opFp porxte ppl T KrFkp Cg f TBBF ¢
M pTHHMmb GM&X T CxF pEskt F t dfpHHIUICHE  p M T
bpFp mFpBK Fp pb aAMCT
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dl Fpp3 r 17 o9Ft W3 Y91 Fpp?3 mMp pc
B pbsBt PF! OIMPTX NP CFTX JMH>
ATF 9oFKppmMEGHGPp kit shBFfp € Fp G0 bY mp
dbmbtbcB pTFH dlIt)XY PP vgF @Pp FKT fFoBrF
M3 aFpFp WTFBpP B_(bophohke @PpH 1HE T X
apl O6pF3> pmp CF _Fk H93GMDp dpl
x pC? OFK HYDHFpbes A bmbpl AW PKBIDP KM |
ABmMbhbB M "U mMt200p MPEWC pep R Bk p F CK
AFp pFt bty W3 M pxpl pwm3d3 UNpFCE
bFr 264 cEXHEKH BOB®F Kk bpRRbHAMI_pmT bxF
pxT M, pd¢ B vbBpoweF EBMxTMIY, PHFxAHHF 26 ¢
®P9Fr b AF@8pmTFHBp ®RFA PEYG 1a0F pric C@p  imtT
DCPpMFIt oFK [T16B CAETFD p PHYHEKpMBT &
AMT A0B2I0 OrdfF kK pbMB AETRHTEWIRT bxFE p ¢
bFPxBbT JFHb3F FTMbh SFNATBTF DFE
ADM,) eTfFY TpBF PIBMO A >pk FB D @R B F T M T
b m> b Bopis Drédfid bo m Hx F pBlingemM3argin

bbFc d9dowmbB _ MmI bl pbFmMB _ dfF XxFmTC
B3 cXF_BthXpopme MBPH 1139 N pfF TUMWTM HE R
npokpFp pFTbh3F pp BOMFBEmEBP BFAPMS
2> bxppmMB8 pp bpMdI bBBETXUNDITFDP TPpHEF
me b, PpEsSNtnYd HF pm6 afp hphH WTFBPH M
pbTHOMb F39 npxt6 BFMB BKK BF LI FIPPIXKXK
F2 pbvu mt mnBlOp bYAT _ Fk €t dabhT
Mm MBTHK alA F32 pb atvprTl nc3lp-s

-
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ATF pFIDFO03 _cBYFUBbeBX A6 CF W6 4]
pbpt, d9Bp "33 FvITPBF
FBF _ arTxt 2¢c?3 Y9dbmHbce aATF Ppbs
PRHATCFPXFTS mBF ANFF pC6Omlh 9B &kbd
pbmtm op Tp W pmtme T pad br Ub
<B unWEMOY b BP S FpXt F m d9BF ppFCpF
flagment) pd dB HhU pk pwmI eB apvAUb b
_ ¢ KOp b xt b9F Ll pT7TO abbhth #tThx p]
ctom pb WAFpampg@TTEK® bpmtm W3 p/Ax
bpt, eB afFptxF JmH3 3 ad UF3bxF |
it cHpMBFRP RBKAT S o2CTY afF BXF g
pK Nt 4 HRY TehxaB @ koMo cd gapr FaF BXF 0o F
International Human ) p xt ptrtOvb agT<Cbmp_ T
€cBFBb uprfr Bgndsre KSpquepcing €onsartidm
ATChMp_ 1T AGVMO mbmxt iith T lOMbk p BK
Bush aFBC pp it ad®BF iKTcFeY FMMOrF 2p
UcF H 9 FRpbBE k H_IEmerklph mpp George
Fp? FK pafF BXF c¢hBbh GMO CG¢€ ke HOmb
eYFUbs 49t pl HrKFMUcpgTPFER PPMDP >
6TFbX €E€pFC, M ¢ OmY IOMBMOp Ahp p FOM B
ATF bYPHB FphkpwK CRHPEKp AFIXOM 2F K |
bUhxs padp.pmpl Wk Fmvphk ©FH pH FK a6
PF?2 W3 ABF wupl x exXT3y €71_ b 7'
amp 3 ¢ xd F2 WF I TFBCB pp wupl E
MEs M pCE pB phptidrETBs U F . | THB CBIB)ptMp BlpCc B
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Process bMFp.pEFEdp pFTHD ®pT #NI3Fl B
aloOF K pp wmptp_ Nt bt B LChAemigily Mb ¢ B
bTHOp aAT1TBK W3 ppT, eB pmd W3 ¢
rl pxTwmM, ¢ B Bprrey Canmwpners px AetiF pnt ikH
pmtwm AT 3A pb FKk 2pb' FIpEpFHBK
FARD C9/GMGAYwptbce ppme pp pb pwm]
OFK WUXFEICKANHKEXF! it dBF AFBK pPFBE
OpMBPFI M pbbF?2 " TXF, pFLUAET! pHIOK
B aTT1TNhH Fp FptTfFB dT/JUFM #WBK p
ap Wbl fF3?2%xF ak p?2 pFC6 OFEXWTF B,
M pTpM ofEFBPPR OFp3 ru mt NXCM
M FprXFtdhgxk pmid rwmd_ iBFpF ™M F b
pmIt M [BEOKp MPIEMOiIn 1o F p At nt pbXKp e€eE
cbolv | B4 HFF nepAMOpp Hh&BUUPFCECB pp _ pop
Cpk OFNEAR G&pl E&GMFYUYB pPXXF TP,

pb MmFxpA3 ™M pb oMU 2FKk G&HBFYHTC
pbxbbhk wupl PI1t OFK A9 Thokph, | 'pFR
nxFp  Thechiplogp Protektio®Fystem g MXKF L DPIHA
91 Ft  orTBpC? bar R@pK pAKT BckBGNIET p pTOF W B D F
nt pbwmIlphxeB 9NN, pM3 M wuppt NMmt p

M U mt PFDOOpKIPEB c |t bmM3y bTbh

ph_ M pP YTEFRABMPAEHO DF NIOFH 4T oD
Stem Cell) 2 POFFTKXK A b3 F T oOMpPp P ' TXY b [
CXF__ Bt m3y Fp ' Bt ATPbhl T2 pxppt
FDA 2 Fp 3 wup xt Cl5: x 1 GMQpd ik X M Hp T FOn
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clUp T hompkgtl, @QFF Fnx8 YbmbbcB WMXF B
Michael Taylor p m1 ¢ B X bMg g Up T MD Gy mbbd
CF p(pMdpanto 9t pl b T'vv BIHT apTp
mptTpe dGCTK paMF WMasatics WDPE P X kb Tl
AmM2pB chiOmp FDA Bips pEF [BE N BRKE'D PF 0
Smith, 1t ¢l P'FIEp D phT D ACF Mpm B' ThE phy
it pml eB UDPFp AFl x JefieyM @#73 wn
PBGMO omMp P33 pmMIFDAFKT ¥khnd gd phtH
€e BFp pfrUYbKF afr BPXF o0Fp3 pFmMB AT
FNx6 napm3 pA> cCx ¥ P cbF pphpavesH Ko fmk
TheRoyal bfF xpmMd pp 200 bmipxdhmppVv KT |
-3 pFPRAPXFFKIP.PK bp 6 pSocietk af Camdeda i FOF U B
Rowett Institute g F p . pigefNodpe.flp GMO gp M3 p A>
6GTFbX ™M pxppt MG X168 G KU TEM Bp »o5M
CF pb @GMOMAF ppXRAAHPP oTYMb Fp Fk
nt bXT M, cpaKkxit X FEEBFVFXTpoFT urpk x4 6 p 1
@HB pPERDPPB pFt W3 Fp e¢/IT3A pM3 oD
nt  pFp el PrEKk giekpfs BB cl g pb
op .  Th3%ek™FP _clUF? dIt1mfFpH @EmbMe G
mpl pTEMbBHY BPpMATIAS _ pbTHp cnIFl s
OF BK b GM®M EIFt3y p AMBO € T __¢ MTFBTE
bxXF wupl g
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apfF nu b T

OpFp mntTFrBpH AfFNBPpF A4TDP
mptp_ PpF! cCkp CfF3 E€ETFCTF 02Fp?
qTp . bk FmM3x dpmH e¢bhl F3XxF 06 4amM|
Ppc AP K mPaFFALLp.l pk Fm3> WTpbHbh abbT
M AXFTFp,  p3t atdhb agamBFpT_ oM !
nx Fp opFp WTFBPpH pmM, _ ppFpx a
pp bYIbe wuf,8 p,pF! SFK upmb A
M PpFt chbhTIOF THPMD DPETPppiDEP D IF K
NT HBpDHop  Tp CTPXUF BpFX kFFMOT Fe KFFBB HaT
pp nt atTkxQ eB Ghp eBT PNKTDIpi0pih
M dF TXF3pFt AbHI | AFp, pF! €EXMT.
OFK wunupmb agb>FpxF ak gt n?3 _ ¢l
MnYAXB M cbhHTOFTp_BF OoFn, Xt OCF
FpbpT W3 Fp pm3>3 CmMpBF bfFc pkK ©-=
pp! bFT5 BBFBR WEPBH' ™M 4Pk FUBPKD F
dBF c |Y9THFKFg FAARDD oFKCEMp und Tm AUT
-~ MTp>3b pfFt W3 dBp aAFpcI CF pwmhp
pl D OCF BpMI3F X Nhbld ™M clt bhx _ ¢
AMPT D amMp ebDhTIOFFphbpHEPHKPBDbhAB K:
aTXC ceBX cApFc ceBHhFF MbPK FCFO F K p M E
eTpagbxFBFes Fpu m gmu amMmp3 Fpx6
PHHBF cecxfFpMNBpF WY aTF it bkp eB |
mpFp omp A /pbapP B € BbBHFIOW Wifkfhe F  a
MmNt T pFN2F E€ETFCTF ™M T FbREF dphp |
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Fp1TC 9BF AAO bMHEbF F k) AR mdD viidX
bpbxt AMpGF mc EfIx At opmLUTB NbhY,
nptp_ WY A3 9Bt WXpFc e€BhF pwmb
dBF ebfF4Y32A abbhth pFEBK ~x*t NIt
W3 ®3F T ayakidisaster) PIF T FBO SIEBDRLH_ D
B O09pFpn X ATBCMPDHCF oG wNpID X [MHUhwLEN
ntpp etTtppb E€ETFCTFEF UWtmMB _ upxXXx!
Rlutonium) mMT bt F pmBlFRpKkFp P YXF 7173 ™
ATBC omM@Op HEEMIATIM pbBMAT! T WF
EFTUB pp _ e€BhF x pCPc opETkEppF p Tom ph »
INES: the International Nuclear Event Scale) _ ¢ A48 OF
9BBIKLbopx?3 WMpphpTabhFB HPBKF OF
10 pm, TT)PBDPpPT XD PR
Sellafeild) pp EsrHIF xlFs ket B 0 FIK9pSMi DB F C
pp VWhpruwThtr F MTpFp pFmMB €phh,
npl npxt Fgm3IMbEI M xet p B €Rp Ui X
11p3 HIOF?3 pTtpp, FK WU FTPpp ™M PHA,
pblpom poTB3bH amt)
pbp . pHardburg) Foks bxB dF HTLBF7KE ppfhe 0 p
MbTFT pFl bxF ofFkMTht FMTpFp CF |
OSFKpmMbt 8p ¢ | TBK peTsBTFANDOF S5k VvHAD M2
bbomM8 bFfF393%p N3 F
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Major Accident

Serious Accident

E
%)
% Accident With Wider Consequences
¥}
o«
Accident With Local Consequences
Serious Incident
2 Incident
%}
=
2 Anomaly

Deviation

1 0 p MNES The International Nuclear Event Scale)

08 cxXMX! FhiiBmEMEXP Pc EFFArBvBHOBBF
Level 7: Major accident; Chernobyl disaster, 26 April 1986,

Fukushima Daiichi nuclear disaster

Level 6: Serious accident; Kyshtym disaster at Mayak
Chemical Combine (MCC.) Soviet Union, 29 September
1957

Level 5: Accident with wider consequences; Windscale fire
(United Kingdom), 10 October 1957, Three Mile lIsland
accident near Harrisburg, Pennsylvania (United States), 28
March 1979, First Chalk River accident,"™! Chalk River,
Ontario (Canada), 12 December 1952Lucens partial core
meltdown (Switzerland), 21 January 1969, Goiénia accident
(Brazil), 13 September 1987
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http://en.wikipedia.org/wiki/Chernobyl_disaster
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_7:_Major_accident
http://en.wikipedia.org/wiki/Fukushima_Daiichi_nuclear_disaster
http://en.wikipedia.org/wiki/Mayak
http://en.wikipedia.org/wiki/Mayak
http://en.wikipedia.org/wiki/Kyshtym_disaster
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_6:_Serious_accident
http://en.wikipedia.org/wiki/Windscale_fire
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_5:_Accident_with_wider_consequences
http://en.wikipedia.org/wiki/Three_Mile_Island_accident
http://en.wikipedia.org/wiki/Three_Mile_Island_accident
http://en.wikipedia.org/wiki/Harrisburg,_Pennsylvania
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#cite_note-CNF1952-11
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#cite_note-10
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#cite_note-10
http://en.wikipedia.org/wiki/List_of_civilian_nuclear_accidents#1950s
http://en.wikipedia.org/wiki/Lucens_reactor
http://en.wikipedia.org/wiki/Lucens_reactor
http://en.wikipedia.org/wiki/Goi%C3%A2nia_accident
http://en.wikipedia.org/wiki/Switzerland
http://en.wikipedia.org/wiki/Brazil

Level 4: Accident with local consequences; Sellafield
(United Kingdom) 7 five incidents 1955 t01979, SL-1
Experimental Power Station (United States) 1 1961, Saint-

Laurent Nuclear Power Plant(France) i 1969, Buenos Aires

(Argentina) 1 1983, Jaslovské Bohunice (Czechoslovakia) i
1977, Tokaimura nuclear accident (Japan) i 1999

Level 3: Serious incident; THORP plant Sellafield (United
Kingdom) i 2005, Paks Nuclear Power Plant(Hungary),
2003, Vandellos Nuclear Power Plant (Spain), 1989, Davis-
Besse Nuclear Power Station (United States), 2002

Level 2: Incident; Blayais Nuclear Power Plant flood

(France) December 1999, Asc6 Nuclear Power Plant(Spain)

April 2008, Forsmark Nuclear Power Plant (Sweden) July

2006, Gundremmingen Nuclear Power Plant (Germany)
1977, Shika Nuclear Power Plant (Japan) 1999

Level 1: Anomaly; Penly (Seine-Maritime, France) 5 April
2012, Gravelines (Nord, France), 8 August 2009, TNPC
(Drdéme, France), July 2008

Level 0O: Deviation ; 4 June 2008: K r_g,kStovenia, 17
December 2006, Atucha, Argentina, 13 February 2006: Fire
in Nuclear Waste Volume Reduction Facilities of the

Japanese Atomic Energy Agency(JAEA) in Tokaimura

Out of scale ; 17 November 2002, Natural Uranium Oxide
Fuel Plant at the Nuclear Fuel Complex in Hyderabad, India:

A chemical explosion at a fuel fabrication facility
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http://en.wikipedia.org/wiki/Sellafield
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_4:_Accident_with_local_consequences
http://en.wikipedia.org/wiki/SL-1
http://en.wikipedia.org/wiki/SL-1
http://en.wikipedia.org/wiki/Saint-Laurent_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Saint-Laurent_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Buenos_Aires
http://en.wikipedia.org/wiki/Czechoslovakia
http://en.wikipedia.org/wiki/KS_150
http://en.wikipedia.org/wiki/Argentina
http://en.wikipedia.org/wiki/Tokaimura_nuclear_accident
http://en.wikipedia.org/wiki/Sellafield
http://en.wikipedia.org/wiki/Thorp_nuclear_fuel_reprocessing_plant
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_3:_Serious_incident
http://en.wikipedia.org/wiki/Paks_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Davis-Besse_Nuclear_Power_Station
http://en.wikipedia.org/wiki/Davis-Besse_Nuclear_Power_Station
http://en.wikipedia.org/wiki/Vandellos_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/1999_Blayais_Nuclear_Power_Plant_flood
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_2:_Incident
http://en.wikipedia.org/wiki/Asc%C3%B3_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Forsmark_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Gundremmingen_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Shika_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Seine-Maritime
http://en.wikipedia.org/wiki/Penly_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_1:_Anomaly
http://en.wikipedia.org/wiki/Tricastin_Nuclear_Power_Center
http://en.wikipedia.org/wiki/Nord_(French_department)
http://en.wikipedia.org/wiki/Gravelines_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Dr%C3%B4me
http://en.wikipedia.org/wiki/Kr%C5%A1ko_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_0:_Deviation
http://en.wikipedia.org/wiki/Atucha_I_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/JCO_(company)
http://en.wikipedia.org/wiki/Japan_Atomic_Energy_Agency
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Out_of_scale
http://en.wikipedia.org/wiki/Nuclear_Fuel_Complex

29 September 1999: H.B. Robinson, United States: A
tornado sighting within the protected area of the nuclear

power plant (NPP)
5 March 1999: San Onofre, United States: Discovery of

suspicious item, originally thought to be a bomb, in nuclear

power plant
p Mjernobyl disaster) b T ZmMxpu 1POvBp6B b THE X b F C
gmpml pTrREBTCchbFObEF HEMDA S Mpb ag Wl
PFTYXF bHFc MTht FMTPpFpphmM3p®Bph
opbc pb WEPFemrTEP PFI3FMp mI Mo
ke pFpUs 93X W3 pprld _ mMmTht 8 ™
dhp nt CTFK ATHhxY b M AFpXpMODOXKCI
134 bxpm3 p Tp O2FkpMb! Fp apmBXx |
AT F50kpdb MmTht 6mMTpFp d9FpTX'Yh CF
pp wnrTH pFrpsépbr pPF bibec aT ADb cK
AMT AL ® 00 14 TF3b cAABIKOF 4T O02FK AT
bmp B2 50mb2p 488 GF To'dTHWFE o MEp ™
30 NfF N1 nBMbFOPHAXMAT wMTht 6 MTD
mEFXPAI bfr B F Kb IpoHw pobBp P BiBY Ak BY TOT
pFmB CF WHQ)xc xp/mBT pFIpEbDN 2 papepCF T
p.Th OFNI®GON AWM Gur p YRkt  pnl  pphp
FBF _ p&feenpedce® m@mY »P3PFCxc F_MpPpF ™
boxTm, B 3B F_ MK pihheh phhmmT
Tyrod ) pbFwm, OFApPpH _ pTYhH UWTHMP M
pe¥0k0 b MP@ODBFH Fb ™M YTFfr ncerp M6 aj

bbxbTp, pFplUd Fmpe ppm
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http://en.wikipedia.org/wiki/H._B._Robinson_Nuclear_Generating_Station
http://en.wikipedia.org/wiki/Nuclear_power_plant
http://en.wikipedia.org/wiki/Nuclear_power_plant
http://en.wikipedia.org/wiki/San_Onofre_Nuclear_Generating_Station

p flkushima) g st mT W3 AmM3pB €¢BbF 0 W
pMBHIHBXp F GMBTHE_BP Ppl 2FNBEFBD 1
ETFCTF W3 NUmpl M pXpFbTF pFt c
dPAKpMBX ATBC ™M U6 _ FMKk pp mMTh
mpl bxe MTNSAP agm TR F pe BghFFp UBA T F c B
AFTF_ pb FB1BBPAXpfc® bEEIkY/BDI pPAF
_pbmM3 UWmx CF nXpGTF gamppvhy palvizh FesbrH
MpF I IRESpBRFME T@EMBF npm>d pYFc paF B
Cok8 /My pr cs ETERpBT® Sive kar F ¢ 9T pa3 b pF J
bxmp dTpA CHBEbDHDPXEB WWMmXOEE Fh Pf
HbY x ATFBEKYMb x9/bt aT1pb AFCpF

790 XxbF Hh gFrxtpBdEs pHYxXx ABmb b1 HT
i BT it FIKE By QR0 birv sBp FWi) 39 K FMIF phF

oFp3 it dBF oF pmvHgT ToetBp HY THEEM Gb pefB/HE
CF bt HTt fHFIOEF p X IO 8% 3k B BV P, ME [HA1
OF K PWHFY bk M XxTCk _ MTht 8mMTpFp D
0od pxF pTiHOMb )pekBbF pYF BhHF bav hpT
Pphb aAFl pBK AFTF_ aFf . XKeVFTkppbw HOFE
aTAOK ablUF Mp3bFI3 M OFXFIAN, XK M |
PlIPXCF B cB ppwvia ploTidb o83 3 a4TF aFp
11 Bbat3 oF ubbhk 2d pxXF bHfFc #WhTT
nbT BTt phY IOF dibkbvp R Cp DOl S KF Hb @HE
B pPbp66PpF THE BOCTU 1 0aghkt Fptppy e
O Fp B0 @urpbbc F Fi® | gF FNGF Horfs KO Xx p b
OFp?d CFTX ppmB afr>3pFRBBO_NFE AP AW
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AFTB cbhpp pHFPUYBBUBbHEVBXD BY WF p
o2p. Tp atAK pfF1ThH? ablUF pTF3 at?d
p.PF' wmpmb wubpl x H93Fbp_  MKXFBY T.
eBMtX OFKk ®mUYc _ €373 aTF pp NATF
_MWIAFIl B O9OFK 9B AF33cFHb M agFp | K
oFMbh CTp €T1T_ pTF?3 Nt EChb9F X WTF
i 2BFxB P EPYMBOSHEED 11D CTaF FppbFms
PhUMCFe | prsFaph Hed TPk 1o AVZphafe, FIp BfEls i OF

pbCrFrH eB WTFmMB a6 oF
FTM aTximbmBEAMB pit Axn Mg ® ¢ BhpbHp _ F
M 9d pxF O9FK T TX'h pTFh N3 Y9393Hx
NIFxB pTFH 12 492BX A6 0ObFD upc
2 pxF pTtHOMb dfF BPHRCMB pTFH CF g
cbebkAFYc abhr Bv _ ABHP AFC P hHxD b T)
M 91 HBF BcCF a6 bpbhxXxt M F&XPRMbh®p
OFK abbhth €1_ FUYDHEpPp@F Mo 20 meoxt
bYA®HF ups8 pmMTtMmM 1iD pbbfF? AF KTB

clkmd_ 9YfF BHCmB ppm ébf UHH¥c HTHFA
-cBX AT pmM3 W3 Fp OoF WTFBPH ©° TK
ATphbBnB it "TXY h ATFpp pkt 2 b

OFK WUXTCK N3 UmTtp F33 _ 9BF 29d px
CFpgpOcec Y9BHBp CF Fp €pFI3bKF ™M 9
Fp e¢eBhF 20d pxF p1tHmMb #nl TBK CTX
MTpFp pFMB O2FK €8BI hx¥OMbec &Ntk B

c, pxCNeaTpepp pRERP NWHhmp_ WUmMpI CX/T
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DFK J2pF! eYpmx! dAK8 PpIpAKF ¥FPF I
pbmtm nEmc agTF pp e€6BbF O0FK ubD
pbtHOmMb e¢xfF BhXxF ™M eAtcB Y9HBTC UTP>?
MT bt 6mMTpFp 0Bk AHENYHE TM Fpkk pIif IOFR3
Fb nwt 4y, b 19BF Fw bid IOFMT & FmoT Fp Hir pie
AT B U8 oFkp3abPF pp opmB WMBT
JFKPIbPBF pp E_HB ™M pxxt cB OpF
dps A4TF CF E_ unp>3%t4®Bm K TOFPB X |
bUFpc dY9ps 13 i BGVMICOBRIFHPECF xPB Kp [p pm™
B AOFTF_ FnNX6 MTht 8mMTpFp OFK WNTJ
atTUYb B WKFklI FMJFID CTtx d9pB pBFEF [
Fp? ak M Y9HBTC ATtcB O9FpPD LOF XY B
pp bABOPFEKIH D UDT FK T borHBp  aaFT
CF pmM3CB pF msxwMilt onppFpbilT Fx  dep»/TheFC
Fp eXTBC pTCM ONMIYI aum gpoKF mmP pph Mz
W3 AaF, pbxxt pTIOMb WXFMPXET M ppb Hm
mn9 MTht 8mMTpFp oFkKk WIKFIFIC it np
M UWBFXB FX OFK bcB pp FTxX6 pphp
dl Fp pmmMbeBTPPIXFE AaFlkvclhmmekCr mp g
P.Tp OFKpmMmIt n?9 FK WIKFIC aTF bl
bYHB OFKPRPXPT MT XF MLt Fo FepsvpiEF L 26l
AahxMmT™ TXY h 0AD htp® pLmpd " iR N
MbbHk o2FK WKFYb upxxt pbTHOMb 0FK
A6 N exfFTtTB Fb2hx dBTU F32 pxKTF
pbpmB wMTht 8 MTpPpFp ppkbsf X K Bp TpFOMZH pp
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pbttiOMb agFp R FEbMEPPp HHACT KXAE b Hi
bUFpc dTFKp amMp?3 exfFtB Fb3PBx pj
n?y c¢cAdABIOF T3 pFCF3 pp ™M pTHOMb

PXXKXF BpTB €N

pbxtm, eB #nu r 17d mHOMt F
M dBT X p, . Tp CTUY PHKWb pRWPpK o2t M Ta 1ok
SpbMIAIFXx Ny Fp 91T 3A Wt dBF pb ¢
C.XM Y _p1TFrBX €B FC UTpdbhBM CT
M pXC e€B pXMT_ NWTFBPphH pXt Fpc ¢
M pv T oFmMbce Fp CpB ©° TTK wuipvBpbF D
UFCcF M FRCmEPBERB HBFANBPPOETPRMNI n |
MBK Abd>FH exfF3pl ppvimp FI _ 0l
pbkmpd T 3A F3 pl 3 WAFp MFp®H WTF
M HXxmpFmpxlMtYhe pppE€iafr XBEg mMp A4TF
M pTTMNh e€BFBhHh _ d9BF WTfFBpPpH e6CFC
pMI XFp M PMBATT e¢bl B 2FK €XTpTHC
dHr N xEXBEPPEEBTPFFTOM PATT aAfFBK _ CT
c bpxne Fp € BbH ™M p, pF! OFK wnp
pbmM3> CMNB OFKPFTI pp Fp F bxxp Wns
MNTFBPH OFK OCMpXFpmMBh d®mHAs3B cAT
SPFBpAIOMBHADRENB XTOKXAT KTpdgF BT
AFTBPhEPFp pp, X pmMp FTxXp AFp, pF!
Ptrpch agTF uWThH6 pfrpl T CF Fp Aafrl p
OpMAF X ™M e, pmMHOBE M exFpTtm™m nv p K
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A priTeceBfBK P aFp b.p T | ecB afFtTxXxFN7WBDABPH
ppb ebhpp N3 dNTI3A W xTF o9Fp?Y _
bt o BFEEs PrAoT, pPLEPRe, PEc /o KGuD dBD

pp Fp NM¥XweE pixFF pmMp Fp pFpB #AT]
MTpOX piwvl TpkFxke b BT HOF XMT BF Xp bXF
-cB Whl M, OFK unph pp mEmc pgTF ¢
CTFXI9pTC c¢cdABK dY9bvbmMch ™M e/IUFM 2 F
c/imMogk i poppZals i pkt cB €ET_ PBXKpPpAECRB HE CF
MMt | F2 WFTHh OFKpFp3p Ao4TF NWA7JF
Fpbm> it W1 HeEF™ @IbboFAKET OF &
p xu CF pk pFpvh aoPp.keEFK! chXKTple
MAFLU AFKkKp? ™M AFX8 cCFmbBpchih _ |
"XF 3 bCF BeYdTeRF fFe1 ¥®BF povFhx mTCBRKp p_ 1A
bc c¢ATtcsB Y9YBTC bY/NB °© Tk CF ckKp,
NKERM Nkp?d pK pp mEmc aA4TF 2pl 3
dr NUFM AaoTF 4aF %6 dilsemmpmpppy ®bom
2pMGCh M Fk ¢TFpc pmIBt M p bt p
n2 €m, d9bbcopgFEKTHATFBPH YT pmMT MB
OF K6 NHteB@BXXT 9HI ™Mb PRKP M3 OFK ¢
nt btOp a4TF 3 M pxXF wnppt OF T°
M pxXF uptmMfFY Xx Fp FkKk Wl tp nWt pA
nkEp nt bxF wnwpFpx afptxF opFt AY’
qut Yec AT Fpyabh Tin Bix2F T b Y PmpxkFE grF o 6 |
pTHYh ¥Wix M pmMtmMB d9TNYM OopFT XD
cbhhk Nt bxbBHBTtx 2pAx GYFmPFvkHpHF pww pC
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F /Aw@dxd pfpv TF it BhFnBpB6 cKFBbHT
FK WNTfFT mnpxtTFCT amFpb 3 AUT

pb.xxF hp ¢B T
I, baexept s 0 pff B hH o bt ph.peB Mo™pkMpKFA F Y LLF X b
dr YUF xXb a4TF omMp #Wv XTF O90Fp?3® AUT
FNx6 apwm3 bc bI3F Uomt BPIFE P ZAF M xp
ntT AK €pml av p_ " xpEREFPppTaminr Fi
CF Fp pm> UfFHc 2CF3 AYH W3 bhHwm
B Y91BMHIAB M PFYK uBprpt _ pXCfFH
opFp aFpTtB M p17XYb ™M pwmpgl MEF ¢
bbxkp eB pFpld paoFp T1Tp alu MAT €T
FNxX6 umwpxtFC pTHOMb umrtl CF Fp F
cB FptnxéhFecmppMmIANtitF exTtT/B e¢KrpBbt
M dFCt/NB CF _ pxI|l Fpb ¢B h.xEpPDHB PN
Fp Fk Wl TtTpxF M FKx wnuptF aTF AF 9
B WFp Fp FKpxTpb A4TF WBK 23cC7H
MBK bc W3 pprLU"m d&xF PHWHFpPpM iaxs
4dBF nby, nig hmad px 8B @Fp AB nPmT
c.pxC Fp1TC pmMBX YAOTFcB F@®X6 prT
OMP P33 AFBCBK M 9ohixt i beYen xb Yl T R/
Mg TV @® bnigvbea @b Mkt bXCFpxF THB w@wpp Yc,
41 FpelY afFBtTpb _ 0op BKIFVKOCW bK g F
bFc pp ar Ax ®pmpFFp bW Ba vk af TEM Yich
P2 F X Wu p, FpRfpoChmed 4B EBoREd, piig
pFmME AP VeF fFBAEMd M epwm>p ®bF BF
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Fp 9BHB3xX O9FK arF, CMXK _ pl 3 phH p°
bopFp ®pT FKFTXp _ 9BF Wharph dT1pl
F oK M BB af pEVE fpR mavk AB_bMMBD ¥ OwEpid
pp MTbht FMTpFp wnumM393%xF dI x CF ¢l
dpoxt ecB bc p. . Tp OoOFKFT ™M |
mFail ipf iw clgB irs g oY HEOMIA 5D & F TM&HAT T
Bt C dFp/AFBE B wmprFfAX MIF e x> B bF %[
MFpH nv xTF €t aTtpFpx OF wuppgpu 0©
dBF umupwm3d fFk Wl1tp omMp pIF3 91  xF
M FK O0pFBTIERMFATRF iADF @p himEFA KF
cCFCTF €Cpmp tiptpmM__  afFM®p HBF pm pfp | b |
QFpATB pp EtphmfFe HbYB p%F pfFelsBF pF
WFxbtTF ™M "~ xbf xb WA3Fp ™M p, 6 pFf!
AF . BPRFFELMBG FTXp T OMFC WNTFB
Umv _ppecelprifl pipecedpc pppa T F 33 UUmtp p . F
i Bt 7 p @ mpdGeorge Perkins Marsh o F Kk bl Mx @173
b. x @FIpKe P FEBppBIHY p'F # F NBRHTAG &8 p 3 b
OFpv Yy HT HOpk1Cpp BHF nplp™H HE THT TLUF M
F npobp FIPkp & F p A HhBAG € B MlbFo CF md p m 3
A TCHp. E BEKIF @B Bk Mc HH B He- 01 kApH FENk F
b Ll fFecTK pMB b FoRM3YCTRKM ¢ I bW BC bl A B p M b
oV B FipirE ppe T IATLG e T @ sMomgy ph Ep b 6
AF TPpEe M F 8 p b pw FABBKIE B fF & ¢ XM U
Bertand de Jouvenel) b x mmpp X F .y 80 CF md pm™?
A HFoM#F B Fg Tof ord TviéOm bi & HobkiF 13 M ToFFd@ T F bbb LU F
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Mp MbA EBBY Prx@ pccy T (vkOMA BFpE M9 6 O
phpohpFeveh o p MipHe b BIT® Bkl 1hP pF
J MM b BT IOKH p 3B E£A B mp A @HEoFAFH
aTBKpa MBRFFEA p T WY |6 Foprex, bvia BE 3
¢ b BT $OF koSl s FRIPATD BB BF1 ™MEBBEK F , Mp T X
CO > P M AUM Pl A Y X6BT perT_Mm T8 Joiptim 2
MOF T vx &k BTAG ¢&ts pGBHhp T o P pmc b
b\ Flpdipkim T # p B & bFbF @ BFE_ MpaFF pv Y x| mp
N T FOBFOETR K OTR) HOMK MK b AV T hofppH n fFFbiis 9 F
O F%F pt ivGrenip T K, pdx Ip P AFH® FBFPKMM BT b HT X
€5 BF WD p pHitbF € T FEYCRmA BB p bRt b Hp
nE | xOerinis Ragadplst.pxpir 3 B 8 M Bk
ATF %7 2bF BlugwiRome AF TXF 3 CF eV T
apyYhbbl_ Taglimits pofGrowith) pm> €@F@GY Ypp
btpHbMx M ppt upAB Fp dt /Bt WM™
M pTM_FX pTptb agbTp A1 CF _ 0T
AFpc? d449H> UiBF lketQwl HGRD KipreceK 2 p |
PpF BTF dKEHmFhto pFHE e BPCBFK YT pmp
MNBfFptT T oMb N pTFI pkp e€B dmM’
AFTF_ Wt cXTBC OFpPp?2 ¢ HBfF BF 0FK
M ¢ tOF UbxF wnpmbp p'pTdp DD FRENSTBp pd TF
caTtTl F?2 bmMUlB |
pFpvb wnfg, pxv CEF px AFITFKPpFpI
OCF BhXFptmM ™M 91 F3xF nWhmp_ _ pT1 OMm
CXF Nttt FBFPKR pipvkmver . WkmUM W35 NTFBP
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cBFBb b86pTF M UMAAB pmMH Bpx 73
OoMpTX pPpFBXhHBF Oo0FK umEmMc chc WYV 11
ObF?Y Y91 Tpd mMpa3vrF3 M 9HTx pmMbH ©
CF pk OFKk MmpPFrHARBF ppB! cApm®mBMDPF "’
b xt cBX at AFpFp NWTFBPH OFK €X
M pTIOMb BEFP E€BFDPbUAFIKK Fp AFD
A F moxBrundtlanth Report) pxAbFp 2 aMT BT B! €
p FIp9 &7 r Rustainable Development) gFpTtpR_ #W/NhH
EPFC, apTp36 pp pl pt' M MKmBtTB A
@M 14 bltdpp B oTHOpS pp 06 dUFEpPpF nxXI T_
EpFC, 05 DMWIF) ClFrtpaepkds aAF TB W3 4
pbh Wt ppM, eB 7 6FVpMoBBRr EBTCH AVT C
dFpTtTNh AfFKFM3 A6 4AF ., pXBTMXM #u
2K CohpxyplF 9BPE bATCcB MTP3hH EKF
b xt e Al mp Fp
py ppK AbTtAcbhb M WTCTbhb aAmp LM XTF
bFMB bfpmF c¢B pFpY b gafplpx pxt worel KT __ 1
bxptrex aAFl X FpaooafFrxXxEFTBTH ¢@wi
BK it dH-aiF phas BFY -0 G pvize HVpsRFALIE XK :a M p
EF 210 it 9 TeFps bvE/vifrep P KETR-0 ERHORZH
MTFBXD ATIFBFF F balpY 1 va pivIYH FCT B
OFK eEXFpTmM ™M FK OCFH mpmHB6 #BK
dBF. WTFBPH pMt™M p
WK p 4o Fipe KY x¢l Apitlie Gatz p o MIBXF P T EF X
pbT1twm, cB 2d MmOMt F afFx?3 pm370pXF p
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PpHbe o0FKk VWHBMBM ™M bfFTBF _ BKCF T

M PpFCF?2 WTFxB o9FbHBFp pp ™M upFp
PpHe ¢ xm ¥ OpxpW¥dp pgad €pFrmMp_ bBF!

AmMYs W@mMbUYxk #AHTFBPpPH pbpmMB af bhpT

M cKFeé&hthp e3> KFBbTF ®bidF 173
bTF2 ATF p2F%x3 M Y9BHBF UTpd3hHh ™

AOF BxF p3 WAAD 9B pbe Kp po TFp t CFBBEK cr1
aMEET p K@ Farmn Y BF b Udpkeh Tkt dITm 3 4

aKmp>xtp TaQmp i p FBfOEBE M B b pHFPBFCET/HMLF M
PvBaEKB PM™F T JIFLE ™ mB x © @8FTEF prve
nBF e K HpEL Mp xeFell BT IOF p mbP €F vp p'mBB
P8 HAbFNTHEVMBME> BIT NAFWMB pRirFBp B
9F T W4 Sppvid HDRTAG B K F Taepkr ¢ Bk o7 T ¢ M Om!
-cECPT KA BF ECHGB BFo Mkpa@ BEETE @ /1 T_2FAXQFF B
WP TFFOD K b F eppTven T kY1 0TI D@ b o,
nbloPoi to m AMFPR I >FFp b TT&El g B & E1AA_
41 F.pboBICBHh by KA Bt KGKTOF p I A
nEATW, p KKK D KGN 8 'ME b @ 81 C pepPXFBTF BMp b

- T [FgIm B F RO P ¥ F p get B bib b F HBEKLEFE b T F
FKDmBKIFBHE DT p P FoedmeEBDE K

MF b BF p A B F GiTTiv BB QREETOHFLO WIS T F 1 e

M~ UMW F GeBRpakbrierm p T pik> B rprp Rp TC
nAFY pfr ibH ik OMCB p W puwdhCHF2pet b BTPHh M B
Mpvdl D Fp B BB plh fite( ATEBICMPCF HB
Andre petea T BBHF QuoF oFHRBF 3 tc HFUTCR C
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FpinBk b pPpCFpp_ ¢B FBKF MmK3QamTH Mb D
ATtce df B F EBOP k i tFr D EVE T Ap H'KF Ybs
MCFpxF #WRpbpcaBoKpphemrb AFTB »
OF%pplUd ABMb a6 €pT1TM_ M Y9PhHk CT
aTfrld CF dBp agmxt FHHEKk oORF &!HOF € H e
T FnAnxXb M 9Bt X € CfFaOT PHxp H oo CF A
chbbv I B o2pFp nTF BppHA 80 Fepe?d Wopxcm bin
FK dYdps GiFFFBp PogmBIFE _ pxt bTtBCh
pTO ebHBTC ATcB 9B g3 cecbhblUm _ n4d
pp dFBMCHAB ™M pXC e€B XTIl x WYUK
mppt beK ppFme pxthbcppppFmp pint
M dBTC AT cBMIipFND HUPT BT ogEm B CHEM T
-€ B UmM> pfFTH?2 ufrp, 6 p[aFp, pFt FBF
AMUS opFp #WTFBPH WX FTX6 M FTX
cly ik piFes pp UTIC Ats 4TV Mpb o (VED K f5IA ikMpPKT B

Fp3 AUYTDIlaTthkFwl ek XEB FxF c¢Y IpavuMC
SKF?2 M exfF?32 afpx c¢blUm nt Al mp
bk Fm3x agrfrTIBT pepk FFtk CGF3vexhc o0p 33 O
UTpah AT CF FK ¢e¢h33pIrami® il
c,pXxC bGCFHB _ CT _  @HF pldFp IMp @ DK
OFK nw4ldc Fp pp3d3%x aoT1TF _Ct _  CtT |
mnNerpt pFpUb®HBF ™M opFp nTrpBpPpH 2D
nt OCFPp Y x| mpT v MFEEF 1K FFMB3  SeM
B UTam pbpHp B o P iiBp bR B v U oKDY /B
AFBCFH pm3 Fp abbhBth AgTF ¢xXM, Xp
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Fp pmM3 wuCpaT8F pikt Mo CFrThrl lyie BT M MaTTK
OpFHbUF MCpF BB BIXDbFBKF KPP H M:
. arT xt bmMmcB FK wmumMp, M MUFCcF 17>
¢ PpeGD, ek, 6, MHpF oD bt AK pb B 1wedvp ARpre il

McB OFp3 FB ¢, pFB6 ™M MmMpFpb paFF¢
-MTFBp P pFsbiOFh 9 fF PBYEBRIt 0 MABKFD, |
MBFXP?3 AFp, pF! pF! Atcse Apbl pb
ATpbl T3 NWt CTFKDBF! pbtHOmb dnt v
PF! W73 dPhp YBFNx8 cheBbd agBFY
ATF ™M bkp Fp #@TTbixmirpdBRe RHET 3
M Ppk F3 fFB 0t d BFp. xa TTH XoFp cpBKK ¢
° Tk M arTtx! pBIOMBDPRBBMP PV po MEHF B
M 0 pF pxeiltarpeppFh xg Fad ¢ CCt Y9FpTMNb
qt pc ™M €TpFb €1_FlT_ FppmMd wunupk
aFT_ M FK Whlmx _ fFkK nbyY, K 3 it
p.oF' wnpbwmb pm3pxKk @bl MXFbhk Hp
CBFT_ pAbxs it Mnxfe BPhkp 1 Fpr F g TR AC |
ebTBkF Fnx6 OFpIhRmEDPIpEB chbKHB
n?y eTMpfrtT c¢cOmMBpT ©r 17 T Bt F2 it |<
mMbl kB WY  pk _ 9BF 9BTC ATcB pp
PCF B e€B c¢XfF hXF M wuppt atTBpb Ff1t
JohnBellamy) pbBhr T eBb? aAgfFtT d9Bp ATF C
MBEXFpPp cB MF owmxKp TipskF|fdster Ep plp B
gFpTpR_o@hl PP PpFpbB Fp c¢cbhHT XMB!
Qustainable development) amMph ¥XBmM> e¢B OpFp WATF
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EPFC, oFMWMx b, fkeMmPF Mf_pwgdFk e b BT € A
PPF B M plelad mkifuwmdd@dyeport) p XxAbFp 32 aM
199Dp MPTXFAMBDCME pEp o8 8FFt E
YdBF pTC upl EBpaoéphp
_9YU9NT29A FD T XKFBK FAXF hxF1l1wm Y9DHF
pbxXxbhk ¢, pXxCFhH M Y9Bb D
PTC Fp mMpXTB ™M €XMX! DFn-AHx _ 2
pbxp €FmpL
pxFmMb eBx ™M 9BF nW/lHmb CE3 ¢ xXpl |
pp1T, pFplU echpp? ppwm
ppT, eB AFTF_ ATXY nPp3BFI M [
pp oOpFvBK CF unpxt 8 oF RNF2AXMP ™M
cAABIOF AT ATXFmLU agTtmpbpepdp My i
PXTFBXD c¢cKfFHBB " Tpl b p. 7Y
M FK Wl TpxF a1 apC pXMT_ pp ¢
gpFp HTFepBUPBMBEF Chil ABMl pFp it
ak pbh goFwmb eBx ATFpEF pdbp MITKeB
rT AYT pv ¥Yb mMp ATF agpxrFdix axxPD
Fp? o0CFMI pmM?D Wt Hxed ek AY ke oF TBy
bAe @mFBECF &pmIlI HhavBHF K MTPFXH M o2pFpDp
ATcB OFK SAPRTPpRAb Eb&GMPMFTr cYB M
OpFp NHTFBpPpH exXFBHOppMMI ERFRF MB pMBD _
o WF pxkptB ph pfFUbXF OFpXx Aac¢
gTX! pM3IK aFpc?3 CAIFH [HmIF Jc B
dpplUd F2 pTF?2 abhtH agTBK € PhHFTh
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AFmMpabBhTtH paThxX¥Fppa 1M WwIBT IF BO B
Fp3 el I mt pK M Y9BF wnupthHp pmMm>d
Fp Fk 9xmYK pbB&ZCwbbagdol hH M p
Fp WFCcF ™M pFpTF 1WxXfFTMT pappFTpp 0|
A6 agdum_ ak pp Wl 1TBK O9FpP?3 pxxX!

n9 Fp pwxCeMrpbhiOFbem pFt gl mxp
PFTHD CTx PRE mFMxBbEMIHEFMB O nFDp
b 1 bs opFpb ATrpAp TPFPY M FeICHoMDIT |
pm/ll Fp Aplwp éHFpp® M pb Ppd
dpopU F?2 ®F o hXxDT Kb FDMBMJIF M4
nemc unwdABtT CF c¢KfFpBbTF ¢, pXxC 0FK
M pb uF, 6 M pphppx B M Xl TFFbBREED  FAZ
wnefT Amu M PpXHT b ppFVpThb chisHM [T
chBhT XxMB! MNBFtTn uHepmBB8 PBPpCciPpWw
MEp WY A3 pxbHT x MBXKB [PFEbBHB I FFKp T
€TPFb cxf®BRF MBFMT ZTFPFhHPMb ¢
P. PF! nY33A “xTt e€eTpfFb CTx 09pFpD

QREPIT, €7_ FmboEmp MUMFF®TH ®D Ba
PFTHD FB cXMX! Y9 mMBBp Fh HTH &1 ww
iBK A4P@BIbbFPhUbUXFUHE HpPppp_ Ybhs!
de lOF MEBpt mMmBp brFpThHmMBH aFp W3 _ aTtbh?s
p2bt FangsxkP EP p3I3b' F op, pFt Mt
_pFpx ™M pFp ¢e¢BFBb pFp WTFBPpH #
ChbFUY2A MCpFI2B 2pT XTBC ™M AgpT Imt
OFk abhth | @3IUKT of MM K& HEIpp DF!
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cCFMd pmM3 pmMTFpmMt o0fFkKk 9T FMp _ abh
ATBK N3 ABFT MBeFF pexlFFtF B A4F T 173
pFt! pPY “~xt dppl bt dps ATF bMA
aTAK 971 pXY4BF iinp bt poXSIE PN P P F !
MECPF 2B pX3 pkK FIH it aTGCfFB WBK
pbmM3> d91714UTmMB afF, PK F3I3 M aTp? c€B
BT C ATcB OCpRprDpFMPT BN PHBK pU Cp e &
ATFppd®iR “wtxeéaTBK CF " TxXADBMEP OF
CKF 8 fpFM cB EfFeRPid p8ava@n Fo pifhppJ M 2 prp
UFCCcFpFt NHDEKPpT8BXCBMHMbpppRHRTHTB
p.PF' PIXF KM uppxibr 3 FTPpFbOMPp_ pIkp
ibmp_ pp pYFc fFt WBK OpCB pF!
pp AFpTTXCBK Ab3%HF byrblpppMa0 ppaT
MBK pp porptBvpg MBTFFBVOXTT K ¢ Bt pfF B p Y X
APwWxK b xxt depxigFm, pMmyUll AFTPT Fp
bxmp p3 pb opFp #WTFBPH pY v p
A6 AZFmMp wmpp@RMEB _ permOMBM M MA B €D F
b HA Wik nmprFppFpld pFBXbHBF ppwmB
CF Fp Fnx6 AUT naxb _ M ™FT fusppp®d b |
fve_€t dHCashbpidyrbeK il MFhAfheGx GFMPp * p M3  pft
UTpdh 9T 3A _ WKOF 3€C o9FK wumt ¢ D
6mMB M pmMp CF wunppt ap oFmk _ npl
nMXFTlcm pTC Fp FNxX6 ApXFB uMpXC
opFp HTFBPpPH ecxXCMEF nip¥pecthPE pilf ky
pFAx AFTF_ AREMXADITFR efFpsd BEFF
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atx_ bHT

qnrtpPpAapwesH pl x M €>3_ ™M 2
bUx p . T b eplbmdbRApite iesteh S mFirbob
br29%xp Fp FK 4AF BhxF ppFt M dBTC A
FT nWNhHmb VWXFpFp #WTFpBphadgmMn¥se O
c KFBbtF 1liBTh Bpprs Fagrporpep YEFdorde BAB F
bx3 N3 CT1x NWTFBPH eXFAT pFt aT
ny x6m atTbhHtrx e¢KfpBbtTF 0FK arfr/x
dBF opFp NnTFpBpPpH AYT bFCc pK 73
ATTNhHh WTFBpPpH ADBmMbyFepAtpn 6p pAp W3y b,
M NTFBPDH AT MWAJFp arT1 Opkihp 0 FOBE]
Abmb d9d9BTC ATcB UTpPp3bh pT,FT NBK
MpmMIOF I Et pFB Y TpAXpPERH GBK AT
C.XF T9pMd> ™M 9Y9NT13A CF afrFhxwE ¢ .
2l PrH TRy Et pm i Rk ATFokoFepMDe p.xt  eB AT T /1E
mt  ab®Tx ak pMF3 ATF p3 | ppp,
nby x © Tk M pbpCrFrOB8pEH BPTPPOPFpD
M €eTpfFb ™M agFrnt mMABFABREBHI KM, MFc HF

4ABF aoF BXF
bl #WbY, o9CFmMId pmM? pagFpv YXI Mp OFK
AMX! F b amb bewmeHw k@bkd, AFBEYH
pp opFp WTFBPH pUx apIm! GFTX M
oMp 9Bt X pFpl 9PHUBFIETM ETHBT @ TAT
MCPpF3IB Wxn_ pp cHAABIOF o1& pbp. PF
O p CBBTERF 1o bav5dF X F 9 bopfoWH e Fift cd
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amMp3 oF uWlBprptT prpTTF pFt n3 49hp
AtTcB ¢, pmiOB6 oFk nl1Tp e¢NUFmM _ FcC
AFTF_ W3 opCBpfr' _ AFp ppt débh BT |
M p,pFt W3 NTIBARFYZ2A DhbHwbERPB c:
AOF | pFt! bmMmtbecBe ™M plpmp Cé&EB FAF IMF h&F
c Shpt@b, e¢B McB F K. BPF BF pMB EBFTPF
DFKCFTx UThxfmbespxh cUWAPRIAK AF
Wppp, eB pPpFCB bpm>d> _ pPpmMEBPppBLCS
AMCTFCmMp c¢lOF/1b M e¢BHt dBbBIH M D
pK CF Ctx Fp d9BTC ATcB FbBhFp A
pbCFH B MF_ Y9BHBF ¢
CKF_,8 OFK unpbpm6pT mMI FRbBY I CT KA
AZFmMp cdABK exm, xph mkFp CF Fnanxb
pbxkFm> agfFpt1B CF pXKp €€B AFpT1B ' 1
AT XFwmUS bRy ICm xAer anesl AfBFp iy HEFDTF o
Atcs OFbhFp pp 0opFb WTHF B'PXPD FP THE
AUT v A3 _ ppFpx afrpAx aAoTFp?2 at fF
ABFp pmMTtTwmMB afpx OFX9pTCM OJ2pFB
M MEIlgB OF K WF _ bhp €Ebb ¢ BOpKED ciBt
49BFk akmb aATF pp AaFp, pF! Ab3Fp
M FK HYKOMp _ MFCcF ehHFThH 2FK €Ext
O2CFMd pM3 pmM3 akmMbh dTpA aATF CFM™
YN pPPpopkk® aoTT/Ah M c¢NUFmM Fp
M pPXTM, ce AFppBpiOmMp ppmp xF @ OmA

aMPMBlp opFBMal FFPH. p XX Fp eB A RBI@BKD
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MPXTFCT M UXFCmMAMD&tpnprATBp K @]
M F 1 HBK@FpxY HFPA AT PXKC np Rt xt ur
cbhTOFTp_BF "~ Xt CF pN3y F_mMpF J
Fp eTfFT1TBTI dbomMHbcB pTHOMb ce¢TF ntkOM|
60 Nt1A8BOFH bTFMF prapp MBR b by e 3 bitby
n pSafety) d32UF ps 7B3eHbKaF) HWipBP b s J1HOF |
Safety € drxBF ™M c¢bhBbh Y9fF Kol AF BRI OF Bp
cCFrTBTI e@PWAF Chkr B1G$DH) xGata Bheet p ., a f
AT F  pbw 173 xepB Edfdredn [Ciremicals Agency) F ¢ Mp F
BTFD €B M pXbBTX ¢TF3F F%F DyHB _ |
CF pbl T3 pFTHh? ce¢cTFTBTI bFmMB pT
-0 TIOR3 p MECTFRFPh PRt NbmpET__ FK YFEpt m
Nt T HOKPRONOGBFH pp ckopm NHOMB FitkKd apr
Fp pwm3> ™M pxxt cB PFY3bTF pm3> pF!
aTxt c¢cB WORGDF M¥KpmxxKEpPpMEB AF T
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201 @ @B9DFNKOFH 4T c¢cTpHe dUbmhc B
pMmlIt ATF pp FKBF! SECY

Procent

a0

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 20

08 2009 2010

11pm, TT
Swedish Chemical Agency
p@®Y380PmmMpbc ppFp eBMmMBKLARNOWBE Wt
pbFmMB aA4TBK it clOFc pp A0 k®BFHpMI
FC od plpB1l b Ft®A piFplveBp MO b F H p b
a9 pCmMb pp FKDBFleTHHHB EFFEmMIap
5 bmpt p?3 UGToFmtMOaMIBRRE pb ppT o
OFK WNTfFT pfFN3F CF oppU pFmB A
CF €1 20d14 2Bl pHox BiA t cphlxy Fr@B, Fdr3vA F
ahe @B@YRXMomERAPDBECB G6XPp GF MO0 p g md
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Mkp bxt KpK pp €pFC, aThXxpRA ™
bml ¢B cNHpEpPRFMaTHEFDPD pp WT
nv TCrtx6 CF c¢tOm pml cechppd FK 9°
P FFpPTib38B pFp/NAb c¢cTFTBGbMAFmp ¢
pbxbhk bib3B 46 aAM, FXMbO MWmMokK FmM i BE
M E€ETFTBTI bFmMB ppIpF! pmM6 arf bhp
MBKYTHRMIE p X €UYX Fnx6 ab3rH pT., F
AT Wmp ¢, pxFMKmgB 91  xF CTtu 7T
brech fFkK afF hBxF p3 OCFH @mpoOmb CF
phbhb?2 oFp?3 N231Tp0O cTrTBHMBFpHERP! C
nt b wml cB uvp FfFl YT pFTV 8T pessFm € TaBFBM L F

pbxpFp 02d plO6 aAfFTCFY TO0BF p.

20 1B0Fpfp CmpR p HBF KB €7 E HEvEBHIMB S ¢ >

Cas-no a dbmMHcRB (ab)pF
2634-33-5 1,2-Benzisotiazol- 1158 34
3(2H)-on
55965-84-9 5-Klor-2-metyl-2H- 1068 2

isotiazol-3-on och 2-
metyl-2H-isotiazol-3-on
(3:1)

96-29-7 Metyletylketoxim 560 34
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80-62-6 Metylmetakrylat 431 6

141-32-2 Butylakrylat 384 3
50-00-0 Formaldehyd 378 18
26530-20-1 2-Oktyl- 260 9

3(2H)isotiazolon

9014-01-1 Subtilisin 237 139
9000-90-2 alfa-Amylas 188 98
5989-27-5 d-Limonen 165 3
731-27-1 Tolylfluanid 161 29
25068-38-6 = Bisfenol A- 146 195
epiklorhydrinpolymer

Swedish Chemical Agency F C 249 @ iO%w ly® @ B
PFE TOF T Br@¥E ko kW plp2#enzisothiazol-3(2H)-on
A beX R BEd T FEEKB Bor acT oKiMp v ok ok T Ji MepB
bl vMp €1, 4R G 06
n X MBI P w px Toodw (B TtafyIfluanid misotiazoliner
OFP @Y ppOSMBO F U @ M prbred F 1 ME&D FapdsF m tO
.p X b BvMhep mcph ¥ g Iy Tasl d Hhm__
cc AhTlT AEB b T oMSPtD  pMetyletylketoxim
B EF Ap N | VY ToM_(pH® padrokp Mminbeg Y b BF
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http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_7:_Major_accident
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_6:_Serious_accident
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_5:_Accident_with_wider_consequences

L A xmBse SPMARewWT @b Y B WamiaRlehyd

bw HOMB Fit B MET FogFevmp EP oF MEIKIOMC T F

FV TppomsBFp FiM FMHERER FOHE g M TOR Y BpddBRF X b F

JIOF b 7 02 0 OB3F pHp bipp Flrdshbra@(c B B MK F !

MY BHF p itekE p P I b fl BIFpEp F @V TepsbeR

F b SAer B &9 BWH p F e ipemecth TAITG B KF B €F fHB b

- AmF APTREE F A T x @A F BBFBE MPYFT p B F

b Fofp 4 oHIGK TAOM BRI TR K I TroFTono xf DkH M
Y hFpUImM H2 B0 6

AFEmB B pPpFY 3 npxxK! GSubtlign p F m B
200 BB 2WOPOMIRF B pp  JIKOFO3G _amgEhk 6p o b ¢
qBHBF eTF9Hk6 ot opFEKUMMK CF alu m
ObF P OFBp phpEF Ml dEMID acFs, THIOK

EF210 pb 86 at wnpxpse clfF 25pFpUs

pbxt pfFpv18 Fp pm3>3 uUp>3B KpFwmK

U M T T b Bthisfengl A-apikl@oRydrim-pofymep p

p. xt €cB pFTTFp.Mapl e BM pYTHMZ

Environmental Protecton df 2 hfr 6 ) 0GBFAD 4T BK

pFmB omMbcB OF B ®fptvapency (BWedem) ob 4

FT 072 F UADEFFmepl gmpxp FpppdeTPA BR
2pbEF®» dFpmtmMB WATHMS e¢hah 73
UM

€EBTX bbcBYPXDFP DcrKC B bpeFBLE FM F K

I

PvppPpe e " 1 ppKAdBRF2bEM it 3 npy i BMB

M €XFBb3FBHB OFKODBDF! Ny prF9BFMI b

_FNnXx6 qFTFyFM FKMpPpFp _ opbht 3
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http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_4:_Accident_with_local_consequences
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_3:_Serious_incident
http://en.wikipedia.org/wiki/International_Nuclear_Event_Scale#Level_2:_Incident

boicBYF oFp?2 aCb E4[Fp 6P ok MBF BMK a(E
n3 Fp 91T 2RAKMpekxXM T B BABK Ba 1CI
dHFnx8 bbucBYF d9nt aChxmRFMB Cerekf€
PFTHPFpPPWYF b CTxXx dFpmtwmMB aAp3 pbh
2pBK bMA CMXK FKpMATp_ ™M FKpAt
cBY9FpmTtTmMB aAp3D3 m F mMEF _vAdpliT™X3 Ag 1pTh/1 B
CE> gk R p b ot pid@Fd [l €A FrGHF B MbBXOK F B
ab PP peBE MIBb I BF xMB PWMEXF B@F B

T mBxEBM rEEIperF xC T pklp v pAHBKE X MB P MK
el pboP Fhb HGED F 1 H@ PR MB @ & kiiBbA T

€1 FMHTIEM® A PAR @ 1 pul b 20t Feplr g [ Bmser
nAEHMF p mtenkemmBipF kK F BOFERSBEFOKvE A BF F/IKK 8
NF m e Toor BMEMIP Bp T2 FAkkepA 1 p P BRI POXF

€ X M BYpbmbkhyd ELp R K IOM M Bl b D F pAQ8A P B
nppmF ©BKT T HHEpoa T fihE N B HC EBY CHIHF

¢ T bl e P HOVED [ElY Fatmeph BT OKTE@E B F

CBb iy p FiPMIAEC E_6 T ouff % b v A BF

d 1 iy P vitro fertilization ) ¢ K Mo wmHppHTH@L XB D F o™

pK CF ™ pf B XMAtifiid inserpinkten) pevkKAM iHEB
pbxmp aAoTF @t b ml ECB CEXTDH €T1T_ M
OFK bmdADH dT1IOF NT pEKIFT KB F oty BERAFFPC
"Xt CF pNHONETRCHEFARBFmFBEBRPB
EKbFBF K Mp a1 RHUicts pxeh Tpgr B XFT B XL
cTFCF X ETIFGTYR 22KiFF AP ampldl D ¢ Hx
mn2Frl B e¢TFTBTI pFmB € TFRGTERMH HK p M:
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AFpBH _ c¢chHxt oFntOMAD pp eV Thxd g
Epbc Ybbih3F M FK 0pFLBTPMpaT Fo THKEK
FIxmp TWHh pbxAbrY BF _ ‘hwtP@m T xa b KIFM pv
CF clfFx KY¥PMKupl TlmpkfplB CTx p
92FTp ™M cUfFY _ AFt pmMt AaFApH _ W
CTFTBTI mpfrB pxv € 971 p 3 H Tor pnkKFéHh
bTF 2% mbp lii KmpeFRtps @arT¥s QockeaimeTecth T  p b
d1I Fp pmp p >
ATEpEF pMTwmM agofFnt pp 10pplm pich 3nFGOwi p
p pkkmp eB pFrv 3 PHAb3e SPOKpMPC ph
FK wnp RDIm@EPEBRCFp Tppor YRR K MAYF Ik p B
PFbYk #«kPEB i BF/T MPHACe PFFP WFIF | B
MEMPBFE pTphpp, ceTFTpPpp UFIPKp UHigHib
cCfFT1BTI bFmMB CF wm#ABB OFK EF IO
P2 AFBTFC ™M €XMBpPMK FpTTlNbh p
pp CTx pTFnB AF, pPowpp FMCF emaecT KU F
W3 htmb F2 eTFTBHF PRYMmbUupNDs LI
CBF . XK pml eB pb bvie JmMHYIF psBl
cYaBYPAme323X pne CcTFTBTI M c¢cTMpPpF
_FNnxXx6 ebhBtC ATcB Upd3B YFpTXF b ¢
Up3B Y9FpT17XYbhb M MmpxF pFph%xCaoEBB
CTUFX PpFTH? pFpUs HUBF k€& EapB
2 pFve pxPFPCHREKFMDEOYMF BPHcm p
FBF d9BF pbst AOF1 2p3B dYFpTXF b
pFPwbbo, €B pPpFIXKFTE pFTH3 ppv B |
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pxwml e¢B bc FK €¢39py pp FpXt F m |
dFpTXFb cecxbMA d9pB cA MTPARppp €
dPHmaE T X TBidHdgr@ichflon) pxkp eB WBFpPpF |
bvl W3 ¢ _xH O0FK AWTbH M FKhibbhm_
CF ppbfrNe O6Fpa3b®BF F32 _ pbxF #WhlFp
M dY X pp nphH pgmvmpBXKp pFECB @GP FH > WA
pp JKOF> atvspt _fFn,.xp WFmMXF pp
M pXTB6 €e€B pp €3 pu mn3y p. Tp pHF X
M UpIlYdMp¥AFD_pxmp eBX AT CF ™
cCXTBC pT1TC O9FN386 M WY FTPppP _ WXF
9F 27t pb Y9NT3A pp upx' FhpxpbeTrFBBE
iu x8 CF €172 c¢ATcB Y9BTC UFATFY 1
oNature °° b dopkmm® bF Ixp 1D _ pXKp o
b.pt pl bxe Fp d9N1T3A pROUMIBM p6F |
ATF O6Fp>3bBHF ™15 &bt ThxO Mo ¥mavv B ebsf
qrUTYEHBRFpmrompx®fFn36 pp pPpFCB6 wun
ETFBCB6 CF pgmMxekRKTeEidy PpkppbprE BCH
_ EAAP fErmer TRIFh> B 0oF N6 ™M PAb3 B
pbkp eB gpkxt €pcBwity YM) TEFIOF B | bst
OpFp WTFBpPphH CFOBOPJFI6 btk Ckp €
MMWTBE unpl pI3I3Fp3 WH CFBEMWDFc yc Yff
ATF CF it CTFK CEKFB ppb ™M pwmli C
Bidmagnification) p hptppXhbmMpc W3 pxxt CB

r NTFY "2 ptxs ™M pml ¢B bUbxs

Bobby Peek afF x W3 opphpopTdekd Kk MFpTTMNhH
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Mt pp e,  pFh W33 CAT paTF pXCMBH ¢
omMp p? cYXB YFpTXFb ™M agFppfFB p°
pp> pEP FAECD fbF nx6 dTHKF /1T €EKF! M
b B aATBK 1p9%5 QUF [p/HY mXKF &€ pp CETF
400R2B03br B pp aldp agTF ™M Mipmpl T HON
br h FfBH abUp pMIOCEEXKHBFEMpPT PP A4Ab
AF 1 & HEDMEK pb o pF ppwipr Fep BPOEIOB LK T
dBHF T #rogFF P HaFBtAK A% K pipc pEMB AYT F i
34 bpFflpFp NWTFBPpH X pCJ OFKpMIL b
pp ebTH MCHB €3 n?3 angrsen Tk pp Mol F M
qrIOMCHe bBmBMbCHY M pERbAMT afF XTF
pbvMB M HTFBpPpH pTHOMbp xK@Hc 8 HEF BP |
pTOX wnpmMHBE NYHAXBPMIFCXY T KPpb FX p
bpFp pmMtTmM nptO ™M WKF33C OF NnKML
ATcB AF Bbp¥h (bF borl Fr@pk 6@ BAFIGM C e
pp nt pgTv OF%3 EROPEb TMp_FOK piy FATTY
F2 AF PXF EfFBb c¢hc it RRHE bifphm 08
OFK d9Tpl T ATY hbREMpcEF DKM HPHPY
nodinpalg p n | pp YWHBFT pwpAptn@dpT B T HKA
pTAX pwMmIt AT F  Jopvmkl  exsf appr@@vlh. ga6r t
nt bxF wunpl mpmB p Tp ce¢TFTBTI

4003 cXxbMA pmMp ATF 8gFMbBF DT HB p¢
€p F GGreenpPpace A HhTtXx WUMpfrFYbBF m Upl |
drA B €8 @WwimmmginmChemicas g F mx K 2d0c1h0 p m 3
ptTAx a1 XPHB YFCATCF c¢TBbBfF39 AFCTB
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pp Wt Fp pFRANAGMBT oD BFWBE' phhm:
exFp, 6 pF! EEpEPBCAFhKF pbxmMp cB D
ATTF_ pbQOwsbobxtp AcFB3 el p XxC pmp ATF
M U8 CF bTHp A4TBK W3 pXbBTX FK
9F T XF 3 pF! APEXOXtp F € B CIFT MIThk! BMp 4
CF eckM3IKkF UWxXFCmMp ¢l I mM_ ©°TK agMD
FT #WBKk ppb bhEPPBpFBD BW P AgFts PBT IF -
eB WhaTtp pAfFnt pHFpH 4PK MEp WIT
CTFTPPLO®NKFCT FPTFECIX AF ., P XphbMiamMT AT
MNTFBPpH pmMBH pTHOMH Ct FpB M 9Y9f T XF
FKFTPP M FKkpmMp pFX' PBPEOEPBEPT D paed
ch c€8hbhmp . Tp OFKFT DBOFprkxt H cpBT FCh
pYB pFmMB. SikbvpBTHATBPBF OoOFKpMp 4
m3y 61793 aATF CF ¢l 3 MKOFH pk X p
OF XY X8 FVv PhOBpFMPIoF K o8P mp KM p nl c
1. 20 KOFPRK IpFkD € B M F X p A3 F x| M F K

b mMopmel cB pbpFmM fFvYTpPpBF O0FN36 N3 <
i hPMB_FpBixTe B HhaTp T x., UHOIpMP

pb p.PF! FKPPpFTATB ApM3I npxC ™
nt dBF npThpKIFpBXAE@THBRMDHBFDHB u
OFK Y9BFM3 M FKCFTX ®9F AB CAF M|
.bbp., pFplU APcAATBAFI2PBEN MX FM
ATF _plF2 pTtphp aAamMxt F ak FfF B3y nu |
€ETM> pTHOMb CF?2 4Y9wY/NB ™M d9fF YUF xb
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c., pXxC exdK opmMIAF X N33 ntrpBphH 9l
PC pPKBEBRIDBXEDPF KPF

EFd| MPertpTBTI| MJeTt F TBTI

MAT P K p K oFp"7

EF EF 2K

T-shirt 3. ( 0. 7

Jeans 2. 4 0. ¢

pPF! 1. 8§ 1. 4

Viscose Sweater 5. 5 1.1

Fleece Sweater 2. 17 0. &
EpFB) EXKFMIIOM 11U pF__ |87 tOMGh Bpalp T i b T

(2010
bxt FT M EfF2K0 mMATt pK 6 FpMPp te T F
€ETFBC6 pmpmBeBFPRYD OpFK CdIOFc p|
FXb Ppibe , cB p?I3 pphBFPMIPE B [EF DU
pbEmbpph bpT3 FKbFo BT IMKKT_Lavlpd?2 ppA T
PFY 2 E€EXM, FXXM, CETFTBTI pFmMB FBMI
M Y9NT23A OFPHRBbPHIXTPbip&) PpMpiOn BF
CTFTBTI PFaml pEBYUYBDROEF R MBA IV OKF Tk |
nt dBHF CMiscdse Sweattt B4 pp1ANTIbB Y pfF__
B WYpK pFCF?D pb bFP! FiD cesB . WK
" HFAS) bTV IOF p M TFlpXF v cecBl_c LippP BEF
FkbRmETB pF! WDYFK BAPRK @R W6 |
OQFK WY pF__ EYt _ ¢l CpMm O9FK EFIK

lal
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ceYpFMK M upmM?d FTp3F_ DFTHD pxwM
RFOS) uippkp Fp aAp32 CFBHBM UMb pp bbbk
9600 XKBbROSF)IINMPFB ™M pmI5Q@® 81 XobTr KBm Hi t
M 41T 3A php nt pbxbhk FKpMAT p__
oppb FNnx8 bbcBYF o0Fp? c¢BHTXFY B C
SFNRPY BEMIO M wupl pl e pek, [ppvuhHH F
EF2IOM Y pf_ URBRE vbxcMb ecpp pp Fm
p.x ml cB UMBC L3P AP IpF DB CF |
08 CF ¢ lOWV® MF cek FIp[FFAY EBRF2 KO p 1 1O
npr 4 HET R Nohylpherol Ethoxylate €t BT C pbh
dBF wuppt npmKe Fp AF%MG NSIT DACK
WupHPE a8 KpFmMK CF ab?3 pb a8 abx
Fb pxml cB eXMYK pY FKk opbt F?
CF pN3 d9ps pEmB pBCMIgmB &IOp B at
AmMpb?3 _ pxt eB €pp, AOREF £PIF DK
Kpne pbp aTxt F73 ™pblpavulpgnpsmdf ¥k i
cKFTp abBhtH pUFT CMXK NIt Fp 4T
M AF' pmt ER T BD [OMBOLE PHONT9HFE €7
nt FNX6 ¢, pXC ™M O9pFt! ATcB N3 K-
Kpfle pb AawvFh, pC3 CF €T3 pfFThHI |
ATF b2F4B pp WFTPpT D pikll Fxpechs W
PbpFTCE pFTHZ FnNx6 ruv mt [ERBE 3
bmpcs pPpFTHB? c¢TFTBTI4dHFF MBbL FHF @CE
Fp FKBF! JFCTF pT7TfFPH CF pV¥YB pFmME

bpFp wuFpsB
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Nanomaterials o Fp g ®MrFe¢bo Fnpl WhafF x|l pb
O FKC)bhwk aMB® b b Fvp FAaTeds biFt LT g THFHF
MOK . W B4 T F BORR TUPCrp o' T KM B 0 ¢ ba T 3
b FmsB HKANBB T Mmm X F Nanotechnology) 94 mIOm XY b
,Zincoxide, Carbone Titanium Dioxide, Nanosilica,:p T [ X
b F 1 i» pgilvér W&o Black, Nanofood, Nano cosmetics
nt FNx6é e¢TfFT1TBTI M ¢V TCTT abTtxXfp
AT FAaEwm@GphED npFp dBp 12 49BF ¢
pFpt CF ecebcFprdl b Hudvwakddithpp Fme o
bxpT, eB pm> [iMIPpGHIDBED TIOp BAmM |
surface) pxp F M, OFT p3 pTtpt dYFpTXFEL
b.p T, cB afFtxF ¢HOmv IOmB 9eieneeB hF Q /
dBF wupl #YpK Nanb Bopdpe TiPMQ@ Mk FFx a1
M FK nCeB pTAXSCEHmMPpMOMUBMEATFE phBEM
pbtpt pSkFpAHABT ATF CF pTh avt €kMm
mME3 M pgmlprew WowpT FNXB6 OFK 1t
o MUmY Hp e/l BICE v M2 GrF Mikibx mp b 4
b2p i o ve CHPWRFMb F XBE XS DVBD F L
-C BVOKF Pigt M B it 2d BEF apvon oo B B ok EENpe b
9 p B3I BxHnl> F Skl JFF Mver pel B YR hpbopyx F m b
Silver ) n pwhi§l Tt ¥opP@Bp Pl K BF @K B Kbl AB
n Fo® b cifh o b EIF ©2100 o b P B K /' Nano
-c »d (€t IDHWEF p B Thkwel ;b PETYRD b Bb
ETKPp FhiK e pdblY g |5 P WIMbaFs p KamFp p |

p.x o g4,71 TOPAK pd xT 3
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F K pavhp ®b TATT® B X HKIpcFm ' Kx T
cXFpp, MNBrFptT ™M pTHOMb pXMpP _ FKODB
_AcxB abBth gTtTF p. . Tp pN3 nt q T
CFpXFpPp3 AFBXF>3awmxtichb®bHOpmPpouFFgoFTU p
CXKbMA M EKbelViT7 o BHpEtB oF n . Xt CT X
3 FaF XBTMHAT AbFhxAMmBAT & pCxX F I F
ATF M pRYPXEpMaTcB M clphxF oMt A
Wt aT CFpaprpN B B Xixpigl pFppmsp-
mpbpbh, AFPEFRBIimFDTCbk M ppM,
kb CF  _UPBpF UIMhBF vONF FXKF 0 pT  pFt n
b.I  npFf Yb hHepEtedyrarum)y mpp Y BT LM amMT X
ATCB ATXY BK M CBFAXPT @ PFHpTE
EpFT 67493 bubbh xTF g€ Foowppved bpmkT
€EbpF 20MWTbFCH W ABC AFprvw3B 450 mmdlp
. CIBUb/PFABF FKDPFT PEDFE@BRE pBFo Vi
F2 4pl np w8 aPuwwpd® KPAMKI D OFp
CXANO04bF BTlF 2 AF XU BK OAF XB € Y-
pp p.Thb pmMItpk CF €13 ®FpK pp |
CF fFrv 2ORBFEhmRPRBFMX WF BEM P pa frmtt v
bp bxt nt oABB AF YIHOF avBB 2F oM WiFSkIF Y
M3 Fpb3F (hipt WinpFWYbmES p&bhpFp d
pbpot PEOWHGR Db W3 FkEABD ApFMIoppC
FTTMAT pnl2 0plpdb fra xhp _ bl @K FhxIBX F |
pbpwmB ppdTRfFF Ol AmFRPH PIFMKFEF KD
X ppeep AFl X Fp plp pI3Fp3 npCFrFmMp
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AF' pbmt pTB ™M X pBpEFpPpbl ABDFPBRF O]
PFEEBH_ ARF CF wupBFY bdFFp Ko XiFTPF Ih BOKT Y
pnl pp dUpolp FitHKKE XTI ovMpYkK JUX F 3
MEMXFE _ pT1TYTH pY BT Fm wprlF COTFL pp  arm:
ny pXFp?3 pritmwmeepphT pmit mpF Wepst p
XFb ¢ XT OFKFBT_FMKUPRERXEBDP OBF'
SPFBRPpWMBF Ay Hhc WP pTFIaChhpe Fp @
MXKFKFBTPBBKEDPFF 49> M ORprHEB p oI it
WBFHD T KpK pp #t pwm?3 dYx #v 1 3
_ATCx? CF c¢BpAKpalt®l 4gprmfia sFpppHBE E
CF exFMFpT o9fFkK ¢ ,6 Mm@ NFWMKHEB &
AEHBp FPY €1 FEABTC ®PATPKB ™M FMK pp
atc _ btmB pnl opbBwmPpiM6eT® dp KoM
OFKpmMIt CF o9pFTH3 ™M ®FpK aF B bt
M AMTATB T pMmpic HWEBIOPH HY KP>I pipK
AFBCF B ¢€poFcs [BIIMdgD gemréFptT A b p F C
AFb3pb CF phbpp2 OB F T Fp EybZA B, bp |
CFxbTp AT CF FT M pXpTp UTHE c
dgHBTC ATCcB UppbH, ¢, pMKBE ZBKfF3 it
UMt opbadyMHRWHEEBT Bp pp T BEh P Xp b p
mnemvmpaOFl mp b_  0ig Xé btk Fxd TBUKC bm €
pFwmB omFFpen KT ol kpCD @GB! ewcpF MF
PK uUMp, oMb CF " xt pafFTpt pph p
pXpPph3d WMpPpXFEMPHP M UTp>s3h E_HB M px
fb?d pFCB ATcB pbhperx B HEGEABHSH HTFRvB
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FK W PXpMmIE_CRH pprpTC atc CTx I
201 ®F B pp FFkF HiBEF X COWDF Bl € LicFl Zp FACF
ph dI_ it pbpt mph Fp ®FpK ¢lOFcC
CF c¢cBh OfOpMP xfiBMEMM FrTpD unpwml
mpl PppBF IF K" TRINYOMHp p TEFICH I ™
ATcB CF mpxblkp HMFIYPpMHBLELAFR
mMpbxrBh_ aATF mW G bxxT boswllOF g mrb Tvpp
FBFEB_, pmbke c¢xBF bV I mndcpY FPBB
nt Op. pEKEDPECAFI X Fp ATF Pbi3dp=
c., pbmioe 2031 0hFMip |l IhpkBu T M X CBIBF bx Cm |
CF @' pbmp bbmkev plFT 'F Wbk R FHO@S oA orbrb
PFpK apeB EFPPD @€@pB8bpilhdIUdWpfpowm™m, W
CT X &clOF P4 bR Fukp | btp32bhb c¢ATcB Yht
A6 pgmpp WY FTpp M _ AXFIELBRP O N
FTKHh8 M nWbTp BF 3 ¢ lOpbhxt b2F Lp T (
DCFHPM upl ppFm a8 L8 T YmsF
Cthexkm|l ppFmM dFp Tiux§ 3ipMmipp omd WPF p &
T'T AOF XY BK _ ®F pKhFY Kidvpl Fopf kppBpFB 64 TdF
dBF ampcB c¢chlFpn3 m alOFh 86 7>
OFKPY XFb CF uMrFYbBF F32 c¢Xf hp U6
MTFBP D CMHBE mpfrepip S popienp afF t xF U8
dBF wnpl CFO86 uMCFb Wharpxl Fpx ™M il
pTAxXx o9pTpt OFK pMbhtFT ™M p1TptT p
OPpbFN2F FnbBHBTKFTPp_BF M NWUAXB 2p

PbFp pkFpovMB cpWHTPC WATFCcBB b ¢
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al |l b T
gHhtC ATcB ¢, pmMHK6E €EIHOfu OT1C
atx_ pmMp EIRCCF cgwmpx@r B@®T 34F p 7171 MhH
_afnehMF ExFpYxt 1A HBARB)TphHK dDBRxX
- Bp.TXF PAOAHTIBEmMRT b popr FOPFn xv ' F BPFL
ptptT VWmMYMB ™ F nx_t dBl x pp FprT
ndmpbaP Fpx pFpld pmM>d> E€pFC, NnTF
aCFpp_ B wnpe6 €pFC, ATF pp nt
OpFpe AapFrBpP PM TBEF o T pPp2pk T3 d
b T oKt MNtTFpe 9YfFTpl ¥ FprpC GAprpexss bV
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(a) Annual anthropogenic CO; emissions
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parts per million,) " T x3Jpt CF ., 040 aAFCTB
9pF PKpieB AFl x Fp A6 dlippmaxF AF
ATBEIl 0 F@Eppm=0,0001% p.ThH
b.xt€pcFeGt) ab pprTdATB W3 FyY pwmic BT T X
pp B8 cI3hx pFpUB Vippnb¥t p o Tt F N
AdBF wmT pp o6 GeAwABY TR prUies apobhF Npkp
RCP 260 F VW ®WFXEF | ETFCTF pFpUYB AT
dHEF10®bFH Fb gTBC d9pFpc OF
nePEBFDH Fb ' 1TX29ptRCE45 a vt RV TpH XA
bpbp. TB PLUMbB bIBF'!
206 0bFH Fb " TX?J9pt RCPF6,9 a@ihF GiTT D F KT
b P FWPE_/8 Mec XM%S5 AP hEFYETSE €T
oT2v0HBb F B pp AP HBTEF o A IEBEEKF pc
b ml
RCP850F W XF34A, OFKCF ETFCTF pFpD
BHF10BbBFH Fb ATBCEC dYpFpc oF i
RCP (Representative Concentration Pathways)

A9mMF ¥Yb CF d9pfF 2K § (W1 @r BDOE6PFPKBD
FpmMpB Nl F 2d pxF pFpUB F3 pP3Fb
pbB pp dY9FmM MWHchppTd cFep FoS'dTpm‘/'lF’é Aar TR
bxxt ecB(IPEQTNIMEF P

dpFpc €TFCTA %sIhUn AFFkp) MBpTF Bkph C
(8810861 opFp wntrpBpH atgK Wilhmb
p.xt €B AF | X
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