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PFbY | T

bv 18 bc 13 ppbfrl AFp, pFf!
dBHhF d9dBTC ATCB

W2 opfFUYbxF pTh ° Tk AblFp amb?
pHh p3 mnBt Fc OFK Y9ppld m UFCCcF
c A G Fipx FOIpl Bv pit TS%TBBE T cc hpHp  dt p | F
CF oppmMB Fp ce¢bBTC ATCcB bGCF BB
M o0pFp #WTFBpH pPpY pUx _ pxxFp
Fp pmM3> wmuFp e¢bl_ ™mb M ™ pxF pxu
bux ATF powp A €F® BFY¥T_ ™M KFph
MPhF oCFMI pmM3y ehHFTH pfFHbUF ¢ Bt
ATcB WHpK 3 M arT xt brF 2%xp pbl
ATpb atThAK M ATpb, pC3H _0pblOmMp_
PFTHD plvFmsF Bp D FRIMPCT X € TpPpF b |
CmpBF Fb 0opFp nWTFrBPpH pTHOMb aj
Op ., PF! EIXKT ©° TK € XMX! AT Fpl fo
iu x8 M 0pFPHTIE FIBTPFE Tec AMc/BIF g b
xioxe/gt EX pABPkeBaFRRA JTT 2A M WUBTF @ pAr C
mnBK pp Oo9pFp nTrBpH pTHONDKMIAMMTI
dqHBF mnpmMCTF dY9fF 2BFxXxB ATF ¢ Xf BxF
_Y9BF opFp ntTFrBphH exXxAK paFpFpTp
bpbxt pFC3F 3 pxp®phHEHEIF WU HpF



pxIt A6 Dopp WAST FeebpBiF B p THFC B b
atT4Yb B bmMHkcB ebHhTC BXCcBCcHBFWDP
MnTAK e¢/IUFM pFfFY T_ Mp, pPp FK A4
cl 33 exl mp bl B FHtiFFB aF gdbkp agir 1+
ATpb WXFpfFY bTFpxt M gTph NWXFCT
pFpld FB omMp €T_ Fp aF BXF ¢ bbhk
nT AK pfFvY 1T_ €pbh, mn?9 CFTX pblT
tTmMb pBF APEFBIchTHPOYRTHF agfF«ip
_eBAK dfrTVYIt chl B bTHACchAdMF p Uk
PTG M BDAdBT XK ¢ AUK d9fF T13bb bHFC F
P33 WAckO n3 nmnAclO WTFBpPpH NIt dhHF
EIXKT pp AHKt FgBcIEMpPOB pERMv pdhF
_pbmBX wnupkfrplB agFmMb ¢€B 02pCB ¢ [
M PFt  pxmpp MEN NiBb UNMFEO8 FTKRF | X F
P9 pbPbxXxpFp €E€bh it 9HBF ebBTC ATC
chBTC ATcB 4YfF237Tp3b b DEKFpEFH
chl pbh CF _ ppFpx pFpld AdBHBB opT
FK MbTbbHBtxF bV I pphb ™M nTfFBPpH
AFp.pF' ¢, pxC FBGCFPp _ppFp pFp
nt cBF . XK adlpkpt cdHp Faprhbr §CpFHom |
EMpPpT M pTp>d3 M pxxt OpF3> WNTF B
c. pbxC pbl T3 NKu PK pmM23n3 ubhH b

pp Fp pmM3d3 €Yx ™M YBHFphmMmBDFpphOMHT
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c, px€C nTtp3b _ AFp,pFt pblib 3 v
CF ¢ XF BpGoFFM™ F BelB PETFF BX W3 F N1XKB
dqHhT1TC ™M 024 mKumbIFp _ecapkBly PP KOFpPX
FK ATF #WBK M pTkKp bevVllG. a McARKF >
c. bl | BaBraFbiB i pkFaetbs YipFmaCh aX c @ prB

nt cCAPRKpV 2p [€ HOF U ny pmtme df 3y
A [0 bxfe 6FALIE B ATopcB of Argps Ats phAHD

dbY | B p2c Al B.FpH pAp ABK viIv Y- ispHh 0 pMEMP Gok

WF,bhp e¢BFBb M pPRCURFFPpBERBFMH-"
_MNTtEmb _opTIOMb YfF PHBMB _ FK WUF .
€K F! CF op1,  MAT M WTFBPH 9l F 3
bm#im @E©PF hxm U _ pXCFb eBX €T1_
n?9 _nAck ak CF?2 Y9HBTCEC ATCB pMZ
M pb oMCTF c¢cATtcB 4Y9BHBTC O9FkK #Jl
mNntrFT ATF SHBxE qnd FApap ol TRreBBp o HF B |
bFEYB®I™ pXxKFmM3 pb uppb®, ™M upphb
b.b p . cB FT aAoTF pp 9Fv xd TaFr Fa T
M" A M MNP MW BMapKHIEE 1 0p, pf AY bk o FUK fBig

9MF ex/lB ¢33 €TFp3 9BHBTC ATCB |
pPh DYMIT MF 3 it dBF A6 CF pb
OJFK o90CMp UWTH M UCFpBK pM Frpn ThopT
F@BTX c¢Tpc ©°©T1TkK OFT 9BF oF wnpwm

- ¢BX MpPpFp ¢ M umupFmM6 ™M urpx_ph
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popmh B tm CF _ ebhk 0pF TBCFAm K (
ATpb nwxpTlcm 6FB6 Fp MF ak 9
ac? cTFt MCFpPpXF npx b 2dlB o Kp Wi b
UM3 PpPpFTHY pPpTI3IF OFK bFfahr ppumgts
M uUppMBACFBN XBH cp P XIETFBPH U X6
pBF ATF FBF pPXpPpEb®BX afmpeFb Fp ™
WTFBpH PpY pH CF BBXRNX €BFNy k6
ajkgmMml eBX bF2%p WTFBPpH “NTAK X1
bxXxXFmMb B WYFt!M NP woRtFE cak WUYb FHDF |
aTxt WUmpl pFphp@p EFcpHp_p TFp’
opFp WT50EFH EGBRMMFp Fop dBTCE AT
PFPpABA p_ O2FK CXFPKOTBOPRMEK b p
Fp?3 arTBlbly MMPIE® @pphp 91 € | UTp
bmF  mprvepCBpkp | pxk p loptrtexCh €arFps,pp F ' F
nean PtFp bHFp WMCc _ pT1php, afrtxF 7
9F 2F 3 bxF A ThFp MBp MBHppD 8rapgripH B oKkt F
pbxXxbl Mmx aT1XUY

aTkKp 929hx abHBtrpmpb CF FHIE vc AW
dTpl 1T_ bfFc pp aFpawbluF IHIFFDH
Fp3 AFCTB AFBK W3 ¢ KFf PtV M
®BF B4 T pbp T p Te biirkBAM B TBF B Fpp X p
bN3 _ aFmphpx 2€EPF piPeecA T30 MMAIL P Ip pe

pOoxp.Mpp pFTC pbpFp p TP pFI . bm
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°c TEkBPMXFpF ¢ AW niE@®c o hghr  GpFK KA
C.pxpFpx p TpV T

M Wbh> pwmlt pagbHfF F pkdpipFHxEFoprlF Bodbp M
ATF e¢nNUFmM OoFk WlT1Tp #WY XTF OoFfT®
Mthht Fp CmMp O9FK HY3T7THB 1T AK ¢
ATPpb ebBTI FT ™M ATPpbpFk ABFp ¥
MCFTF exfFnt OCF R%PWmD oLF MP X MFIE
deiv | B bc CF ppt cB pt Fp AFT:
pb.xxC2 dBhp pM, AOTF pp FK €393TpY
M p X, M ap m pmp _ amBbh _ 9TFf Xt
Mmbl M, e€eTpfFb cBFPpBFFAKpB @A B_ A MHK
PT>h Y9BHBp Y6 afrBb dY> ™M 2pFmM>3
ABF uptphpp, pmM3 cbhfp UYI3A

b} HO0CF €8 @WkAXFPpT ppepbhEUDABD
Abpt #Abvetdhy F BHXEPIFAPIOWE . 1 HIA
Fp pmM3 umnprp? r1T NWhHXFpPpT e€BFBbH
FBF _ pFp eB pFpld chrpThH AnxXcH d
ny phbo®AA ¢eB EILHOFU m3 Fp Fwmd pm?
ctOm _ €EpM3 ¢ IblUXFT chgmwé D M D
bCF BB CF ¢V T RMIKOE@FYFKDP mBMBPp Mp
MpXXxtaFBbFbed@mxecVEt pFB pmMD aF
cBX A6 apl btrvib CF ebfFKfFh C



bnNbe m ppt cB AgBYbebbrF' 46 F
CF Kk ATF pxXxXfpB ™M pxt akFpT ¢
OTBK WXFYDBFbB agmMxt F m pm3 paFp
bmtm W3 M oCFmd Db LkFF® cit SHIFTUB
OFKMPTX ATpPpb dTpFrplxo Feprig KF I PE E
AMF Yb kv pithemp YFpetB 4T CF_ M b
cXFBC WMAUB wmMp pp W?I3Fl B bCF Hse
nU2A nt bl F2 aotvTF prT1Fl MprhH ™
AUT dOBHF F@FMI pmF kmpd piBKOFCHIX pbm €
MMCcX NWACHB npph8 ch Buwt Uil xp mv MY TaFr
MACTE EVPpFBp P bl My _CFhkg MBTYw [i6d
nMmT | pFp WnTFBPpH pTIIOMHcpMARMpP
MCF b 2c 38 Hhib T ©p X abecS RoH®BIPIH TFFT pF b |
OFK UMD, M pFpTF _ bBTFcB €BFBDb
NYFme v 92 dBTC ATce bCFHBs bp
cCFpT ¢l 33 chExT CCTAK cfBh BIFbp | BT F
TThXx pp ™M 02pFp dWFEBaHpRINAEFT
LTF @BFPpCpPpF! MnYDA €373 E€ETFKDP
PFU P ct FXYHBF WNUYM pgTxv W3 pafFpnt
b.xv 3 pTF 3 nu NnXT B (
OF K diOoMp fFaFkpph @F8 tev T Wt aTppt
AtTcB bGCFhB ph p?3 pT3F WkKkp D

_p. PFt MY3A nCpfrI3B4®K/InpradHhE h
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atTpm?tB _ aTtTCFpp_2 pOx ppmB c¢K
UxXprptT 6GKkB UWPF KgahtFxtm marfblMd F pF 7 B3
bxXxmMp ' TXxX73Jpt CF . nXxbfFhH ETFCTF
CF . ATF ExkROO0 D he ifF/p 21 TAMBI p T
dpFpc nWtpp Mp CF ETMHFEMPGTIHF at
wpl Probep'™ C€fF, bpme pp wnupl ATT
cATHBT 9Fk Yo mBh CF wnprYHSDHBF E€EKF
PT®3FM AFTF_ F2K0 34 paby FY RIFF 3
Fsgenario RPC8.5) YpFpd aittlp@TF O MTpPF Xb
FNUFmMB P B 9 fpxm 39 P PF mp 7264 OAREFMD 0 M
- e¢B WNBt ak pmp WBTHFPpDH pMA aTF
qBHF © Bt OFBK M €6 parBK CF?3 0o
- eB WBFPpF ebhBHBTC ATcB 4YfF337Tp3b I
nt e BBPRTLE3b ATF cxfppR¥pF oF
bmMmp bcFMBP _YfpFntEF@RE Fec bffFil HmyY
PTC N3y pxxt cB ¢ pXC Fnx6 pbp
nTFBphH axnt wnupl agTp¥YxXx aT K drT
PAFXB ATF AW FOT, popTvRFD oGk FimPlLiv ¢
OF BXF 3 CTFTPP ™M oMt OFK mnnteF
ntpp €THCHEF hwgbhmd> pFpl pTpl
_CXFBXFIIT?JD it beBrptTxXxF 6B ¢XpFwm
m?3 Fp p,pEMpAMT BT PHMBF x | 9

mnBK CF phl T3 _MmpxF ¢ bofporFKh Y5 pKFA
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_FerebBhk Aa4TBC HYpFpc #ntpp ETFCT
_CXpTBFIB6 W6 €cFT pmIB! F2 wnkFk
WXF X6 ek ppr penchF MHp 14 TiF3 pF pF !t ¢
p | bxB HBcup@PhEEM €32 P HT XMT ETpPpF_
eBTAUF d9Fp T 161%H0pbwrpl@ph o> v post m B4
mpwmt5SaGprvbrcp FP pFpll X pB cbc M
c/IT2A M cXfF PXFP WBFIFD D  &hbbhk
pp ak MPpPEKFLMNEFm FTHEXpPFMB D
bbxbHKk clOF PV | 35 KpgBB cppXEBFHEpPT
LTBC OoOfFpmpMEBEMPETPFT dTUCh A4AF,
ETFCTF ™M pl >332 e¢8B 2pblxxs paplF F
OFHUPhwE OFKpPpBFT_ €CE€preaTPBMNbbfr mbBF
pPTB M X pRpFEBUBRBPEKRFKk Kp/le pb |
FBAIF Y pbThp unChh SuNMs @HI TN
20pp cecNT253A 8FE@E ®T pXFmMIDB AOF B (
CF ¢l fFx W3l B S8pFmMc M c¢lOF BY I 3
oXFmMB nKt buKlpFRBb HE®HA CNFD Ao TFe € I xt
p F@k0p0lay hhp * pR 0D IHIFMik BFFT T -
M AXMDIF UmpEB F o AOFX ud TBEF T KF X
RBO0% AHF T cpgp EuvimpiFpr M HBp CF Fp
AF Nt pF xt M 33I5M hubhe MDD A S /i
A B9 SF T BAMWXKF BICD WADEKF G pFbpPF it

i cnthpk® @F ke N T DA plpTFrpT 29 d® Fep
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E_ bkt e¢B pv T pl 3 dl MiFEDHIB D F K
F2 M ppAbe o FKk ExXFpYxt btV lh
PFTb3F ppbFkaralF s€lp phY TFecMbk Fo it C
ATF pavrl NLEFBMK MppFM wmMAT W3 cBpl
W3 opfFTX? e¢¥Yp/llbh Mp., pbp cATCB

ATF €EIHOFfu bk F nTrBphH OFK YHOmp

c BrF X F MASA)FFTBFGF TEp F €, . P! FlY93bh Fa FeL
M pl plbxB ETpF_ ExXFpYxt CF

CKF . X _ pmBX abKF WhT2 170 MorpTFpK b
¢ TaFT®BIC ¢ b Y (Miahagl FRbisp aBTibgp 9> F p x
AbTp hbep 1Ll DF® b ow)FEpaTF WBFDP
MnpPFCT OFKpNI _FV TpB&! OBAF EB
ATBK ETpPpF_ EXF@YxiF mxMHT m_ MEGF My
16 W3x| prp(PFMFT Pl cTFYT ™M 0bhop
OiFUKF Tp b . cBTHEIKIE3 $HPEAONED %8 F o !
pb AFUNFIT @IF k. EpEX!, @B FaffF PAKPED
ATmpwadgFpFp 0T BoF ™ mbp@sc Wbl |
Opxmp par™® pFol'T F BAP BC g¥®HBEBF
ctTFmMkKk dFpT1TTNh bPEHEVMEB AEDPbHhBABR €
- NTE B Ht pp bHYB YhFA 2 dPpeKFs partt
FT AoTF pp lgmbkd BpH@ Atrcee ich > pFnpHG
NTFBPp RONDCEX ETBFFEMAPpPppeB A6 CF

OFK 0dpxF 3 ntrpBph MThMmHOIFDPR
12



b2FUL ™M aApmM?3 aATXDPFbp@AN)>I e AGH M
Energy ) F K OpMFXT ™M 9Y9fF AF 93bpF CF
FNnxb Wx pfrT1TX¥PHFm nprpbifrasiectre /17 A pp
pXt F pc CF pPTF?D ABFKITEXTER ad
M A4GCBAB DPTHBFB. PFpHAmMPBRR EBX
AFp?3tT OFK €MpPp F3I3 oplpHBustp T IOM b
drBKF pM=EV TJKt HeiBwalaverergy)xp T M_
cAT BT 29 pxF aTC, TFK PxBOHED AN
pbpoFp pFplU eBbBhTHb@T XD MDB®B
AFCTB Pphlbe aCdbhbhe agTC, TAT 0dp
bkfrpl agmxt F ak nt ATF CF 6 c¢b
b xu FT ™M MpPp pKFB pBF@XBbPBI TX
pmM33 aTtTkFmM3 0CF
M 29d pxF PpHB bpbxt OFK ZXpB CE
pxv Il eB Fp A6
€ET2 cA it cABFY b W3 ntmpy FI ¢
akKk M Y9TFT pKEMLFCT MBHEK pith| Hp 91
°TK YBF AgMCTF W3 wmMp cdT HT od
'9BT K A6 FD YJF Up @7
Ppp opbPF?2 M opTlpmM3 od pxF pT1TOX
oar el Al MMFoEAD BT e dAHF 24 pxF u
mptpbp, A6 W3 pT>3F oFk bFH pbh

aATCFpp_ ¢
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Fp pbhpT €B A4TBC W3 pT1lpmd it
bkFmM>3x 2d pxF p 1Tp WUMX WY ce¢TFfT
bpFpx opRAPFMDPF pdH cSEp THONE 9 DHF
OFpPpT Fp pm>d dI F293XKXF ehFT1TQ CFTX
phot bkFM3 X% 9BF 9Y XK OFK WXT
MCFpxXF W2 it pxpFphp c¢BOKDKC 117
cBFBb [PPp b TdEpOvparNQMbp BTt dBF ¢
T Y9BTF3 eB AYT ™M ppFp pmtwm &
MxFB amMp?d it Yl Fp e¢KfFBhTF ™M ¢
ATBC omMp p33 uP lAYTT KGwip BOF p ¥pFpt e
opTlpm3 0od pxiF HFH UppTtg ffaeHIBkip M
mpbma ™ pbxF p)f HBB ppOMb poBAFB 1P
chbhtOmp atTAK oFfFkK T Bt M FKYmF HBIm
eB afptxF oprT, UFbTB6 O9FK bwmMAD
aTxAD M aTIOfF, _ apPx®HBF PEB FpRXK
aFdx pBK MCFpxXF n?2 [Emolt p6gthH wWlpF
bl nTnbh AT B8 ADBKF THipPlpinto peFthb Fif
OFK bwmdADH agTHOMF €17_ brh pH pwm
pbtHOMb ex/It pFt AOTFMBFapbpIl p\p:
M afFmMp bIAFU M nTpH W33 gmpUs O
Fp e¢dATBHBT d9sambB CF bhfFc 249 pxF

dBF ak WUMWCECFpxF W3 ebllxk pT1IOMb

AOF XKTB@BF @alhplKFp pmt mp 3 mcpbe TO0pKF t 9 b
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mnBKk OoOpFp WTFpBPpH FT A6 pp nWt c
2d pxF umptTo™M pgrvBF M 497 TpAd w” Mbl
bFMB F?2 wupl pxRppOMBD HBRBwE jfrFcl
€ 9F T B! FT AFEWT HBNF MBPmMPOF s B T MM
MbTpl T_ FBGCFPp OFK T TX' b dY9Tpl T
plbpp, ¢cB ™M pT1pp, B O6Fp>3bDHF ™
F 2 6¢c TPAY%YT™OBT pXXFB CE€ECFKFT pp op
mnpFmMBK c¢b/lxth o2pTHOMhH Ct FpB 173
nv I OFp?3 MWxXTCkKk pgFCTB QU M C
bpmB p . Tp bCF BB MY aiGker ChF Agr
dBF npm? €V B!
OFBpP, 206T HI@TpAH bppxt CA® EPpHL
EXFpYxt pp nt dBHF 20M5FG®cF T pF H1 TOFT
MTFBPpH AFp 200klMbfr D FrEp A6F p_tit m
bl ¢B NbYpvPKk ckpBES MHPEXXbI Bp
CpB aAFMb?3 it b m20 p@FFhM>a Tb¥ H B3 P
A6 pp ABPPRAVGEF TIFb Fp 2FBD,
OFKCF , bp bxt Mmxn_ pp ce¢/IUFM €1
ecbc FT ™M pppt pbmpce "3 bwmt mB
EXFOPRBKt upXx176 "3 PFIHHUET B! plOpbaF
F? EfFTLU pp A4TBC oFBP. ETFCTF
MNTfFT CF @Y@BR XUDPTo pPpEBRFETHBT P T

OF K EXFpYxt PTEHBFpuBFBHTET ®FYh
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ApbC nxpu mn3 FK O2CFH unpoMpPs npZpr |
FK M MAD W2 Fppoxkboegr_ it Tpf. B T BCH
b2F 4B pp evT dmv B M FK apFp ©6
MTTPEK _ pXK pTAX e€TFKPpMIItF 2H TaFp  oTp
- e¢B pFpld gFpTUT mMAS pp A4Tbb
CF pgfFpnt opFp WTFBPH pmIt AT BM
bxe dppl pwmlt ATBMpP HUTPTTX M
b.pp, K MmBcB WXFphH pBGBpPpp WY A3 0p
_O0OCFmMd pmM33 OFK apC WHXxXFU bTFcB
ApbpFM, qmv BB OoFp?3 NWUJF BB ™M p.
dHBF eTFmMk ™M M6 d9fF 371 p
OMp _aptt FbHb K af B AR iispHOo K Al o Kpgh M BViD
FBpMB ¢cB M Y9BHBF wnppmBF pel/Ir pet Th %ol
npl ocTpl b bkbYB pMA M pmM>d OFT
aTtTpmé eB FT a1
b, xt ™M AFKFT, @B c.q fFxak m m™c 1MBp MVHFF
M ppFWIBT __ CF unphpxx! 3 mTBEH 0F KK
OFK MpE35. Mo M nlhvk 4WE& paplp Hp X1
7. oTBC MUpl e GTEEFMONPFmp EK
CTFTBTI bFmMBS €ip bhadd W6 mMOT PQ B
rF 27T p>3 b MLEKBTCKTATEBb TP @T . XD
cATcB Y9YHBTC Up>x>B HEPKF EE AR HEC

M ETIFEFF opmM6 pF?2 pMAOAXER®B6 AF KF
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mwmv | B KFpBF ™M fFfk 09 pl8 _ FK AF
FFKpPpp, CT1Tp €pbh, mibeTFMK
et ak pmpp IBFPEO®FD pirFeph OF
i1 € _ utpTp_ OFABAEDPIB oF Mmp H XN p K|
bt ModrlB C E€TF Bp, F2 nWAFUYB o2Fp?
~OMBr OFBD AR pb foMteB PRAOTFFB h.xK b F T Xp A
EbitF pp Y wp pg F phrhe b@F  FRipgrF @ p_H
OF umpK mpnanx_t PHIXF pp pd I acrm  plkBkp
bk F M pxbl Fpx WTFBpH OFp3y 0opf
- ¢ aAFrB@t N PxkEOMH upAB Fp ¢ SIOF
W xTF ppwme pPh BFnFphtOBp pW mF g
P F2npep t ceghXIfrlpkFF eB FK nAOF hxF 9
pFY  NEFLOIEF T pE HB AR popp 4T BC O F |
oG pMRBLMRA V2TFE DE EXPYKELHS p.Fp eB pFp L
op,H FomvA ol [FhP B ppFdfiMESHE  Fp e xF T p
OFBDPKD QT YMB Tpblak? phBiFp ™ F 1x_
ETFCTHBRETPbI TS €T bFhH pH CF
ATF F? p,.F DKMBFBHTRTHEHBF ppb Ep
ETFCTFp TiHpp pp kphi3 0 bFEFPFFH €T7_ dK
M Up3B YFpTXFb pkKkFl FB BFC AT
ntpp €1 FagxTofFittph't TChpbE € TEFPFINTFT
Y  pT1 F A TCr? |[pr2FOM3M FbBYLE Mo 17 B C

b.Fp pkFmM3 ©p dmMfFYbB OFK mMCHF piX
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ATBC Afrpk KCEFnprrEB@®pk EFFEFBI I
CF cl Fx "GFpo Y FOwT oo FthpUk®p M3 ¢ »
CF, CF OoOpfrT1T)CFpFpPUKTdDEMMBpXeEBY
b fTHToFp €ETFCTF bFfcphxp WMOIF BF pp k'
pporRIORB261%F B pp P FMEBWOH SFTHAT

.NASA,IPCC) pT pp, Ol
brF B " TX3pt CF, Ab pPPFTS
2013 36,3
2012 35,6
2011 34,8
2010 33,7
2009 32
2008 32,2
2007 31,5
2006 30,7

Data for Global Carbon Emissions

(Fossil fuelscement, landuse change)
SpbMIH pxmp ' TXIpt CF . MXbF h €
n? Fp CFf A2B 0 6GBKFR ackprciar AMTTF B
dpFpc T pht AT FC Fb pehfikB F dinby| Fapm xE
npl PpHtB " TxJ9pt CF., ppwmB pp
cAT BT O9FK HYosmMbBH CF wnprpYHDBF €E€KF
ATF PoZFOr papfF T F_ 2F0BHbB D mby FA BIFF 7
b r Seenprio RPC85) dpFpd @ittlpp@TF O MT pF
0. 056MUT r 1T xX9pt b &P pWIFMDDPBMAAMYF m ¢
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dFpT1TXFrb a6 494040 dY9FpT1TT1TMNbhb FBF |
M6 ppppPMTHRFB OFT P33 FKFTPP M
AG ppb TTVHFPP'M ppthBFT b T T X Ipt  CF
cXFpF?2 dFp TG BH 'mAmer BEF gapt Mk pa -
4 F2 pprt | cBX aftTxF aofFhHB" T Ypwmhb
FpTT1TNBH1 ®GGbx/bB FIH AaTBC HYpFpc A
OF XBIBK @pd FaFT Fo T € P Abh>3B  AF UX
eAD p3 €pFr 3 dFp4dDFIbc PAMBOI PR3 T
pHpbpbmbec aATPEPpATBADMPpDeE! FxIOMK
n?9 aTBC EQAB CF ¢ pC3 oFnl>>ay
TF K €373 phprop, FpsA B&GFH 2b e, pxC E
FNnx6 pp p1tUT p, pF! AMT ATB FKDP
atTAK dt/Bt agTF ¢, pXxC AFTF_ AT
OFK wupwmb Wi Th R w> Cdp P Ui T Fbe
M cTHMkKFDFxkbTH Kp/le pp pF? aF
qT p | bxkFm> pFpld pb p1pl nu pK
cXpFmMc M FK UbTHh agpl o2pfrpt 73
DFKECMpPp UWTH ™M 2pMIAF X _ Y9t T _ p Y
9F XFV B F porHOTFMop FPA FdFBIxp W3 Fp
itpp ETFCTF CF c¢lfFx Y9rBpH Kp.
F2 MWFpBK Fnx8 CF cpxbipkK FooresFC W
dp | mn9 Fp ecFmx aTF p, pFt O F K

P xt cB prT|
WMO 2015 likely to be Warmeston) e HBF XI FMK € XF n
WMO Record 2011-2015 Warmest Five Year Period

opfFT bfFH €A pare/BT povFas pE prkFEsH) CAFA [
19



npm?d bdAs AFBCFH N3 WbHIFM pFn
FpT C b IHORpKKTAT BC Yp FphHRETFCT
RD1DFH gTBK pp aAoTHT W3y uTtpl
br H.TpHp 1PWOMBMPHAH CF pN13 pFp, € b
nfOp@PaFCTBe W3 M Y91 FM,  00b4 pp
AT FAdTYThk FAp | ap., pAROCHpAPhpET__
c bF xI FmMk p[AFBCFBH E€pFC, bpp, c
ATBC aAFpROPl1RBIBBDS F WPIP)H A6 R T

ETFCTF ¢ AWFpaB FekKB ifhA pvB A L T p FCgRc
nI9IxkeBFE ompl T_ bfFc pp FBSCFp ™
014bfrH 20060tk PFEF © TX3pt  CF

nt Mk bT1¢8) afrl x Fp dTtT/NUFM aoT1TF |
Pp. TH ABF, oF WMXF 3 4, OFK CF . CF
CF pBBeCFE FBP, M Up>d3B YFpTXF
4 YpFpc Wtpp E€ETFCTFddpmik TBXBpY
08 pTFrAXx M EXFpYXKO0MbEHBE bHbCFpdb
202 F P FB QrFthpgF I AEBP Fh.T 6E 3cFep YpK
afF UpF ME®F p20Op3r0kB 2B F B CF4 b pp
ce?91pT aFmMK agFmMb 6B e¢hcFp 2
nt cCFk Ppbk uPRPTp, FpecbhbpFp Kk in€jOr
ETFCTF CF pbst Ub Pkt n B Kb pbtx F
pbxbhp T e¢B pgurte G i pilk=F m 31 TOFFB piihx

7
7
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‘bMF b HT

opFp WTFBODH ¢l UIlt ¢
pMARF dPAE ATcB ¢, pimi@ed pfoBHrF DPhp
ATcB uTp3b pp o6 €Yx ™M OopFpD
dnt aCb pFmMB CF M3 appt cnb
ETFCTF _ aFp. prt n3y o2 Cp NFCITLF €C
M pFmMB aTF e¢lOF> OoOFT pappt p__
M pBK bMA €TFCTF o9fFbbBFp pp up
pdhppt d9cHh Fnx6 €mMpT pbhl T3 NRu
nt aCFpp_ B 0pFp WTFBPWMKICPM
2CpmMfplt  _eNTIHA 41t _ dbpomftc 20ChH
b2fF L o @rganicifarrpimgp B T XF L pF 02 CpMF |
OF XY X6 F Kk YFFF Bipbf Fofr Fp TAGFZpcT Hp M 3
bmMB oFpx pBwy D HOTptF p ViF 5 B P Hillf
2 @pPp>aTF Hepwmppl M iPb ¢ CHA
JCpMFIt MUps3e KpFMRE EBOF D KcCFF bED
pbh v xTpRKk piF® 1Hatkerbh e F MO d9F p 1 O
cB bHFc o2CpmMF It 2 @M pa fnptH Bpp IFC |
mnemc aATF pp ¢ xbit OFK pmMbB _ 9dbHF
cHLUwm x 6 CF ¢l m_ alu n?y pphbFr Ly
OPAHBOCF . M 4Yx WMIFxB _ FK WY FTpP
AFNntT p, pF! pbprFTHATB 6x_ ®|ik, TFp
aFdx aoTF O9F4Y3y WAcHK _ nAclO Cf T x
MTFBPH OCpMF It nemec MpMCTF 2
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Kce e€¢3TpYBFMK aFpFp WTFBpH p.
qlt PFpABApP_ ATMF XK HYcHHFI Cp M
CF 9BF c¢l bbb 2pFp icTEpeme/He PAHOHF Nt
nemc aATF aAFpFp WTFBPH FTM, @t
mk FUMFE b Fp Wit mb AF . pxxt Pptbs
bmMB U CF p17O ¢TpK FK 2pPpFY 37T
MTFBPpH pTHOMb _ €4v 1l aT1pb UWbTpl
C XF BbXF pFt bMHbkbece cechbhtl ThTT €Y
neYbe FRBLFt gmMTB WAIFp F3 FK g
OM_ bYdBFp vyrpshXxF apl CTu ©°TK M
M oM WTMMNOb _ p, pft _ WTFBPH dT8B
€ET_ apl ©°TK pxXmMp pwml cB AmM7?3pB
Fb Fp @4We TRC¥PHPE Tt mM_ Wt dBHF 1
Fpt pTM_FX MWPpXHT Fc B MM HFKt Y
OpFp NTrBphUd®dIOE pHIt bmpbc BT @M Ip F
pp WhYnx mnpmCTF €CpF U OF bT
MnTFBph echpmpdhitrFpp Rt cHB8 81t

pBK bMA E€ETFCTF ™M ©bBFt AYc oFp~?
opmMpY pFmMB EKFt ™M pp?D €B pPFY
nay nt CBF XK mnCEmc aTF dY9bwmhc B
ATF _ pxp M, FeB MKmMFCKF Rwg__ e b
AOTF bpEph®KpEDHI Mmx aATF pp mMpYx ™
MmnbBrTrFUB opFp NTFBPpH ¢l dIt p M
meg . I XFp _ FK MbThHBtrxF UWXFT CF
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pp opFBl [k AFps HeMEbh FxXx dTF D
dF 4T Uch W3 g6 WTHAK p3 FT M pT
c3p?d wupl MprFYbBF FK A6 ebfFUTtTy
_ OFKFT, c pbmKB CF d91pl 2 9Yf T X
gHBTC M c¢cNTI9A ATtcB _mcpmMfFHFTDC
mnbY o0FK WUXTBC pp mMp aA4TF o173
qiOomp _ nxFpFp WTFBPpH ebhxhH dIt

ATPpX& TB UTOpbh ehxh AAHBB dlt
Dene goFmMxK HY9cb opCmMB ¢ Ippmdp p Mg
dBF agTF pp M FpEEkobwskakdroBimedyn ¢ B F B
aFtTxF pp1T, e€B afFx Wy x8 CF OpF
opmMpY pFmMB M FMO i#itnb d9nant Fk
B¢ 9F UTUch AYTBF ok porF fBr pdi¢ kphplFMb
pmMmbmB ™M cecdAHWF nMCECt XF CF €BF X

dl F 2xF €TFCTF ™M pbhl T3 0Ru p K

n?9 Utpld dT1pXt F ™M #upxxt pbTHmMmb
F2 cAdABIOF 4 T1TPMI0 F&B phyE m IP pillhg cd
- "bpK e¢BFBhHh b6 MptTF ™M UMAAB p
pb 1"Wbh3>T1ThH, aFptlO M pb uMmMAIKF prl
c . bath afrtO 3 pF3?2 ATF ™M unpkFk
p b EKxt cB WPFYbDBF pbt FXpA3 M [
AFp lkmd_ M FK MbThBTXF _ FkKk 9
pbp2pFt CF WA, M pfFYbxF eB! F 73
brFrBIKkmMT, opmMpY pFmB €EF m™F>3 abp
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dHk Wy x8 M 9htrxX ak agTF p TP C
opEAMmMBIOCPHpl iTREPH MMTIl a6 FT
mpbrBe a6 fFT A4TF _ 9l A6 FT ATF
btHOmMb CrfF3 @F FlTfF it pQOKTF BX € B
mspu pp eTfFt p.,F FK WTHMb ™
PXCpF e€BX O9CTI_ °oT1TK plfF?3 Wbl
pp PpFt! opMm npn?d E€TFCTF #nxTtBC
b 3 3 CHH M) TIOMD A blpF_ ¢ AF B CUDF
CMxkKk 9CpmMA(lIpm amTF pmpm™bhg 9p mt MB
Wt pwm3 A TEEMZE SFscos afpRM e ptp 3 b m I
A6 apl OpTHF 2KF3 aA4T1TBC df Y BT
NIxgo varmudFpy ot Ep BBl [Flptecma b
cBX upl Fpt pFmB pFpUYB ™M pprT
AF XF hoillF 3p St ! 3 bREOpcmFiB nPHFMB C
N2xB W2 FpHAmKhEERK JAEDPKPIF MImI
eB CTtx pTBC YCEF EmFIEX kKt 2B Ib
dk F 31 ™M mnpm? aAT1TBC clPGRF Hp F mBxX [
ATFpp Nt 4 BH whImbp PG m @B M bhSHNF
cKFpC paT7BC F3 WARFp 10 p mpr*T op
ak M pFt OMPTX EKFtFcBgHTF kb3
bxkFmM3 Fk agTF CF €173 eBlUp pwml

aATCFpp_ 6B AbB A
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PFP OFK " TXYh d9nt CF Fp F_MpPpF
CF nprYbBFMETOK ppt B aA4thes& ogohws
pPp PpPF opmM6 pfF3 E€ETFCTF N3 r Bt
exTt/lB 9frnt pp Fp alblbh eBFBbHh ™
OFK (@axmp cB3Ct pBb®8 pww FdMhx T BY I

Pl pxkFmM3 pgTXY arT
2pM6 pF3 ETFCTF dnt 35 Gpkpbl t )
bmMmp M " x, _ 9Y9FpTmM NATpPp) MHTIK X
Fb o7 he HOOCKIFF wmPWLIbpD, Tp E

1800

PbFCFB HW18ppo@bkPmBdc pmt 2 CF unp

ATBC N2 Fprnx8 dbvmMYT wmpp&TF cm

pxFpp, eB CF7J

bTOMb 4Nt FRTEMKIMAD PpBITAF bo p MT

19510800 > YCF €E€TFCTF

FIR O kT F T BTEIXKFP MtublBF OMFA& OFKD

O M X!

ATBC MW Mfrp3 uhTp 9Y9Hp CR @F aCt

mny aCb pFmMB ApMCTF pp opFM, !

b 9KkBNrH pTM_FX aFp3tT pmIBL Aotk

pp TPAMIF T ¢ TIWOFS b EHFEFEacbiB F O F KD

nt bmM?) prlF PMF  ocpuvCBHOA 8 4 Bopr 7B T |

M3 € XF'l bFmMB OopFpUB ApMCTF o1
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bFmMB Wbhbhp Mp N3 O6FTHhWF JECspbhl
FT (MO BMacronutrient) mMpt! fF BpXpEHBPF ¢ XF
CNa) a T p bF(Ga) ratr (RyHtaprBOF. ! (N)pd mMmp B T 3bF
(Fluor) p m AT Midsomgrient) mMmpv T p. xR F i1 AB T
Q) amBo) abp r HWB)C x (S} a T(GUR Tk B,

ATF #"WBk(c bPBFa@c binel Fr sBjxMmp X F BimEBCr 1y
FMIO pwml ¢cB afpBb paFp, PFTHD F
nx ™M ppFp nWtmb ufrT, CKPCFID ™
pmt b T IOMbg 6F M BTTpb pbpa TEF APEF mB
pp 9fF XxFmMTc O99DTrrpTn  6kk Fitt  copRVNAT cii 3
ppBbpo, bPThPh_Fx p TPV T W3 mMbpb AT
ATF T ETFCTF A6 Pp HB M CTFTBT
CF 9CpMFI'20FABbHEFO gimEpommAd

brh ppM4OELY MEBFHpp pFbR2RAP mT
c,pC? dYFpTTMNh OoOCpMFIpTHEI2MbH a
~pThp, *pC3 oCpmMF I €Epbh, hft
eB Y91 Fpp2 M 91t a3l pv 1_ bwm
Epbh, TP CHTEexfmbHp I8 WMUxFmBe m ¢
FK WY FTPppPp M O2pfFT OFN386 M cKmp
nMIARFppTHORIKFPT €1 CF €173 4Pt
FKbF! pBK bMA E€TFCTF ™M o9pFpp
CF ™M d3prFB ViptBTPH pp Fp F X6 pf

btThbp, WTCMb ™M o2px? #ibh? _ pTiOm
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CF Mm99l €@UmHCTFEF O2CpmMF It cbhh
Utme nt CTFTBTI b mt AbmMb wubBF
AcB pp e€BPH pFwmB €Epbh, pPbp.
EKF! F29 MWFpBK O9CpMF It b mMHcC B
npxxt prttomb p, pF't OFK mpmb dF
€Epp. pTFI Wt pFbTET MEPFPp MR B
-~ bbpo., WbBFt WAWTFBPH dI FIIKF HYKp
AP BFT EKF! pFp WnWTFBpPH pemBpm B K
M AFp. pF! deblh _ 9HTC ATcB AFU
F2 atfF3abs ¢bf UPAKpAT rwrep 2rbb TaptaF T
mpp pFKprpPB3> F X ATFpl at pc MWUYIA 0
bTHOMbl FiBD o MIF pkTIF UF 2 pibXEXAB_ N
UAtT oFp?3 _ pmMp?3 AT _GEFpPX! cBB
arFtxXF opFt HBTFD e€B O2CpMF It !
bmée xNTpRbHXDBT PB (B PAYMFIIBKEX, Mp
ntr(pxkxrp pH cok@p mMFr QP MeEKIF T MacpaYpheoB T |
ppbmMp aoTEMZELEFEM pPUF XhYW/FxB Wbl M, O p

pbThp, oCpmMFIt OpFp WTFBPH uc
Utmeeiil PpwmFTEFBF p?2 ce¢bxbh 2Cpn
Abm®Pp oCpmplt pp prt aThib €pt
CTFTODBprkbTot agT/B O2FK Y9It JH>3 b
FptT exkfFpT1, 090CpMFJF > CHMHcFBK F9uTTC

M afRmpo, @ 1 o CFmKF KT plELL N (O
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FpPp?3 o BT pett pr@md [omat btHOmb p T
2CpMF It atT4YbhHe CYIKfFapmigmp®T FMBCE
nu PpK ETFCTH>>xfDPEI3 HpMCBTRETHMZ
n?y Fpwmldg *tm eBFp _ €EKFT, db mHcC B
bl p utwmB it OCpMFIt hoplkH blp P
M pmMpce UPpFYbBF _ exFmTcCc pmt (OF
cB ppEINoOOA k&€®H pFmMB CF upFYbT
CF pmpagT1TBpf YhTB HBCE wun@CF [bmb x!
plx m €Ctp CF o2pT1T, MAT dnt ¢ K|
ATPPWM® pTphp_ _ FK WUFTPPp ™M FK
M Y4TT 3B X p_ e T KBA ATtcB AYc oFK

CTFK AF2pwm btHOpBapnEbTB ppFmM 9

2CpmMF It pbtTHOMb uMEMc A4TF €KPXFE
LCF3BCF upfrYbBHBF bpbxtpxprlx potpr
M W86 up3B YFpTXfFbh €kft _ 0d pxl

EpmMp_ ™M o p Rpradxt S 9 N THAF mell X F
OFBCFH agpxitl oAb abbhthH Mt F
IFOAM: International Federal of Organic Agriculture )

OF BCKRAV)neE tbmH> afF B CFMbveneRtsv B p p
b mMHcC B bttOMb ™M dTMYK 0FK N B F
PP FATC O2FKFT Ym B8m ppvkt8m b MHARFR
Pbk VpPxpglf & OopFp WTFBPpH ¢ OB

mpeEmx agpld bTFMF unpmp W3 FpFB
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"X pF e€eAF32bpm plEp@pkk AFADPpFPpEFMP,
6 pp 96 ATl FB CF uMpfFYbBHBF ™
cYxB bBFf K opmF ppM13 €oBp MBpP M3 HETCFRF
GTFbX 2pFTH9M pbhbn?d 9HTCEC ATCB

P MAXF B Kh PHg Fdm HmrAFpeEim pc BF BuFF p B kK €
ETFCTF _ ¢ecKfFBbtF pFt aT hdb €phb
MnAFUYB N pFt OMPTX MW CFTX €
CTX cH8 oCpmMF I pCHpp_O pekeupph ™ X©O
CtTp €71_ oOfFKbBWKCECMXT Xe pnfCembty AT F  F
ATF bhp mEBBETUHIDHPhH opFp WTFBPTH
P2 N A3 pxh_ dNT3A ™M WXFbhmpp
FK WPTF agnhxmy @pmdtt_dmhHR pmMII

b xtB bBK

CF c¢ctOm pmM33 ¢TFMO pFMBS PAND E€Bh
_CeBplUd 91 m, ptTAx e¢TFMO pFmMB YF
pPp PpF! aThub #“TTbhbxXx pwm> AT FM
BT p. . Tp OFKPFCF3 CF CFTX €73
cB!) EREWF H pK DBNEHMF | EXFHNT pTK
ETFETWROF P pk aF n T ibaebathF CEF x p |
n?y " TPpCECxX bfFhH up dpe plb 3¢ OB cBC
Fp d9It PHE. heP& DxtH pp 2m 5upl

MEmc ATF pft it 3pmB6BR BOTNE PrETEOF F Mo

pp nCmc pTBMPpRE B XEKY XKUPT X 9
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CpMFHUBF pir WOMBHp pFt OpM mnpnay €l
chbxXxhBAIAYT MmHbc B ¢ B p BHOFMcF FohtcpRb 1F 32
ppSAB) pSMBH pF B &BAFFB GFf T aprpLl poFF b’
qdHF CIHKOBAYT #HWKmBTB /J,TFBpple‘FI'FJF
91t af UpF )" SHEKIEFDPMAMPEBIATO bF I
btTlOMb pmMAxXxB W3 Ybpikcp @B FgEl K
bl F2 6B e¢bhxXxhBoBGgmMF IntpmF ppb ™ ¢ O
n?9 CFTX CF ehxh o2CpmMfplIt nemc
OF KBbF! PTFH pXxXFB FTpH M pwmli

pbpp, e€B pTHOMb €mMp°

1991098 201200 % brFf bg

2CT G 550 620 0. §
M 1 360 420 0. 7
360 390 0. ¢

AT 3 ¢ bxp by Gp Nprlp pa H bOA Tt THOMpHT €1
201@B82FKk bFH
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Mpb ATF pp oCpmMFf It bmMHbcB YF T
AUYT Wy A2 pxIl F?3 pTFIMHNL pAatOmB &
C,pKk O2CpmMFlIt! FiggKFpapkiHmyp BpH, BT
pbFmMB €K Ft CF op1 MAT dnt ¢ 9BF
AT cbhb _ pkp dBp W33 _ MHF XB 9 F Ml
Av BB wmMpBAL A4TF pp *xpC3 O2FK 2
CFpbcF 9B 20 mMEBKTdE, FPP2 afr AxX CB
2pMB pF I UABMMRBRXTNE dbHFPDHa XK F X
OMAT FT FKpMBHB pb umMIAIXFE nu p K

WtTThX b¥ENm ADPPR b6 xufFwh i »x KEKF
bhbMm? pkFmM3 pA3 aTpbl T2 Kplle pbhp

AFKFT, pp Fnx6 pm3st Ut 9BTF I
M 4 FbifKFa bealFBh e xF 3pl F3 WTFBPM
AKFp G xEm@BT @Ft ATF UNxpp YbPRXE
mx M FCTFpmB d1tBt _ pbpFl ph pw™
nempeF it pBFRY MR FChbDBY MM Ne bx
nt cXFpmMbhlI My PR TRAFR BWHp 9B
M nWAtp wm pagTu bpC pmMp _ " x, _ b
bl eB Wbhl Fnkurp@®F EpKPt YpFmB
M pTpT pFmMB Fnx6 unupfr xt M F bHOp
OFcHO CF oCpmra®rdixmebeB o B P
dTpA CF aoFfF BXF €EKF, b xu CF pk
d>fF B e6B e€¢XxO Fp A4TBC eEeXFMTC WM™
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pb 9CTu pKkFM3?2 bfpcB KpT #©3 og
ECXbBMA pxav@p MFpIXF ppT B CCFid® pug cP Al
pbmpc pp oCTU MFT, UMt pXmMp M
bxwmp 4T XU OF nTrBph ok pKlpmbb
OFUY? ebfFpTc Apl 1T UWTFBPH pp. F

pbpt bk FM>3 X bBch
CFHWe o [p1, cB ghRoMBOATFFY /Beledlt 0 bFt  pT po
cbx6 ™M uwbBF _ FK ATBFbTM CF 2
Fp3 pbn? e¢NTt3A ATcB pp YbMhC
dBF pbPhPTYd/1cHFMamfF T XF aF BXF 02Fp-~
amMmBh M e¢TFT1TBTI b mt PpHtBeit pp ¢
bFEMH cemp pp e/lt 939A amBbH FBMBLE
- ¢B ptxXxB YbmMHCcB dT YTt pp dmf Yl
apT CF pAx PpHh nxFpFp #WtTrpBpDH
pbl T3 v pk 9l F 9xF €E€AK dbVtl W p
mn3y BbF! mnemc Mp aTF oUMIpE pnF FUBRpl
chbxh dIt 9bmMHcB pp opbl T3 YFp
OF K p mt bHbFc pwm3>3 agTF ™M pwml € B
pbst Uéem pbl T3 ddF YBPFPpNYUEE bR
bcFm pp pbst cKFHPFatPp hdeEeimbe
MFT, AbBMb pTlpmMd pmMX phl T3 UM
Pelhb>F ane bTtbvp CF ¢e¢v T bBFK a7
btHOmb W3 pprlU AYT oc@GOWFF IRt OpplMF
U WBIK ceBmMp W3 d3Hx dIt bcFwm
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atpFlpkpb? e¢B dIt AOTF dbmHbcB phvUu
P? UMBIKecTFTBTI OF K p mt PpHtB art
Pl n®BFbTtTM 9AK TlOpMS]l DMHDL P HL B
ApbmM?3 BF39 949K 3 ebxh dIt dbmh
b. ™I cB UWI29Hh AEpBFRTMbMPpE! ¢ BpU )
cKFTp abhTt H6 @@p mchecn B 22 Yk pamBp TpeF
akK M WFT, phb ak bpdklp BAF HKE T DHT K
bv |1 c AHF nprgxt! perBF 9pCF M mebBKN B €
OMFC €Ebxhb dIlt o MHbAART bFrHObm T @
FK @rkiyhk bmMHcB pcFM pp upFB M
cB MBFBXBFDTM pbbF 3 PebpibABF b FC

S) CKFT. ATBMpPp Oo9Fk uppMFpXKkpBc =

M FKPpTGSMIFVY K6 Secprndary anetgbglite_ F K b
EKF! FT M E€TFCTF afrkKfpT, pp PpF
C¥HBF amANls Fx [ mxt F bl 3 nipl T fr
pbtHOmMb uCEmc wmp aA4TF AT ¢ xXFpxu

oTF pp nv x86 ™M ppFpx pmMtm eTFDM
btHOvb pp WTFBPH CTp E€T_ wnCmc

c At mpmpce pp c AHhPmMOEPwm BEK MIid1b
€K F! uMYMD echBHBTIOFTp_BF amp ~ X
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cABfF K W3 pm3 v A3 umuppv x WNTFT
aTpM 2dBF wmplF KFPpIb wnfrT, M M
Fpct&FmTtCc ¢eTFMO pFmB pTHKMb €E€TF
ETFCTF (ppFh! xikiFumbEp Pt 6F T hc F

M Ctp Y9FpmtwmB ™M fFnvu pprpld _ dFpl c
O WM B KpMI TELT At pp OoOCpwmMF It amMB b
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Toril bx (MbafeB atperave BY FE @FpKic U pivpep,

dl1 F29%XF p Tp OFK wnCEGmMc WBK bXsB

CAFTC PTFI3M CF pogw6 2cCs Hb FeInbp
_EXFt pbFmMB €k AHBFbmK mTM_a K4 KT
dnM®HBF oCpwmMF It dvmhbbcB pp AP o
pbFmMmB _ FK aATBFbhTM CF aKF ¢e¢TFM(
pPp Fnnx6 EkKFt M CKFT, OFK Wuppw
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MXTCK aCdAbhHB ™ F 3 nbMyp/o%HF pp dECB K
bmMbH pFpUB €K F! SKF 3 nt 4dHF e x
nbTpl T_ wnCEmc pphpmrhbecad®@dHEbAPYH
P nt CTFTBTI OF K p mt d2HBx m |
nt F Kpmt ATF nht bml TB SKfF3 _ D
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plhxaxt Fp T pFp Wer FiBipThb » &i@ 9n [Fob fwm
SFKpmMt aApMCTF #?2 mMmfFp> opmpyY DF
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qEMbabhe T, MMT ™M MmMfF>3 eTFTBTI
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AapbFp E_ CF? beBFl WY A2 dBHBrx MF
nbmp_ Fb plIt cB [PpwmA ¢ pCHTX P KYF
Mt dacompose) WTCTh E_HB M MF3 CTFTI
CTxX opFp WTFBpBl@HPEppdl tbBFRD M F
M 9dY XK OFK WUXTCk CF pFpT d9nt
biBK dlI Fpp3 ™M dIlt MAMF Tl M € X
aCb BHFmMg6 piwBF c NKt dBF pfFpu p ct
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AOFCTB ¢c¢YxXxB plp pa36 pp ™M cHB 9
M3 m EDPX FKF mDwE QAN mGmbec aTF  p|
OFpiR I AN xth 80 0OB) Ipp 2HBMHS ¢ At p
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Fobm«@ ce¢BX bYJ/ZIB bc 13 eV Bt CTX
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n3y pxmwml cB Upxt Fp_ o Cmf Bt 9 |
B BMp 5 0prB M ABFIME 3R /AP MCrhUKp
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aApl Opmxxt 2eBpTFE M dBHp pm3 2
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OFp3 exFmTtc pwmt M unpl Fpt n6
SFRPIFCM dfFOF3 CF Wy x6 paFp?3*T
Mp 4A4TF pwml cB Yhyx aiTfFtop, wipl
brbvp CF ¢V 1T M pxt ecB FptT p 1
BF eKFT, amMBbh eTfFTBTI dF p 1 IO
cUpPTM ¢cB afrr&XbFEENTDPHEAW gwmAkdPd d
M Y9BF 6 aTtTUUbhB NTTHBRKKOI@PMKFL
bFpBAL eTFTBTI amMBh JmMHb3 3 ™
PIpxXxbHBK €KFT, amMB B 2 mbpcvel CetBk
i@p Fp bmtm upl dFW0OpmMbc RpBM
CXF! OF QuSDOmbBe MUPYeldMb bF XB pMA
4dhHF dMFfF YhbhsB PAb> B SFKpMIt pp
mnpl c bY AaFMXN3 m P#erEN b,

_AFTCEC36 ™M F bMEKEB I(sehipidgsy) b 4T
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AFCTB AfFBK Pp by peMpyd Hh-F fn'6r
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nihF bpmBJ/IB OF KA PEMPPPEHb gVkmmp F p
bmMtbcB pTHOMbCF?2 O0FK NWXTCK bBcC
CF wWprpYbBF pF? A4TF ™M d4F T8 WT
. 9Fplc b73F4YB ppb AFKFT, CcKFTP
F 9 AOF BPXFpIGFPpergp _cGbhkl ®Tp dYF p
bFmB aoTF CF o9pbl T3 omMmb@B Fit (
dBF wuppt CF?2 oCpmMF It bTHMb nc
bvmHbce _ opFp WTFBPpH pTHOMbh e xXT
b i Y WE8ph i ¢BCs Ky FpE E FARp? mfhkpt

nv XTF OFpP3 FKODBF! FBF pp$DHF c@TU
pFp T fFBP¥M PEpMgAEP GbxX ¢ TpHs
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cCTFM ahb Naturaltoxins
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c . XpT Glykoalkaloids Tomatine

nr T1T™hHh bY Al Methylenedioxybenzene Safrole
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O F W M| methylated oxypurines Coffeine

M C f  methylated oxypurines Theobromine

OFT7 Triterpenglykoside Glycyrrhizin
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(pFppmMtm CTX)PesgadteRtTc ph WbFB Al
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ATF F32 NWAFUB OFpPp3 c¢BHTXFV B
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M AF BhxF ap?2 oFp3 pxwml cB 971
bop2pFt @3 bBmb hixl§BYeBIUNT A
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cTT Al Mp Thxk Fmr XFFpF BIABRE Lp
ACM ™M d9Fplc 3 nt BF e¢/IT 2A
APPD BF2 ™M abpt pppbPpd K Topmiths Bb
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_pbTHONMWMH mPMp_pBK bMA E€ETFCTF P
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F K €T F B CResticgle DatapHrogram PDP)
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45



noYppTaTPHFPpL WtmMb aTpbl T3 pp
CF AYT dfrl pFC, pXt F pp ™M pwmli
AOTF @GF6FEBFE@FTB W39 Y933cHb A XF |
dpKGpHbb W3 Fp p TpPY T Up3B HUFp
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FfomB d9pB CFpp ¢ bGockimail efiest Gdwmg KP p t
- e6B CTX Ap?2 pb FKk A6 dlI F2%xF ™
Qocktail effect) o pKF bbb UWp3B GYFppKFB CF
dppl E€ETFCEKFPpMAOAXHEIDP At amBH F I
np Cxq{TeFT pucp I drmMUb a6 pp FpBK
pp nt pMA pFrBK bBFK AaoTF DBHA! b p
M €t 9T6 cTfFTBTI bFmB WTt ph D
Pp. ThhhipAdACFBK 16 c¢37Tp>3b ETFCTF
KpFMEMP?D 2KFBB CPp RBFB®EMNDPF YDH-
D 90T DA .pbpbpp . 4 FelBx pel x TowEtT CKip F MK
2 F K c(Ecplegfcab Stpbikity) ¢ X bMA F b2hxX pB
86 CTY FapxOF'H kkB wmpDKME dAFpmtT mB
FRG6 c¢cXBbBMA Fbhb2hX O0FU? W3 Ntwmb
(p xml cB bc FK e?I9pu pp FP)Xt F M
nXbMA YpB cA ™M pXpp, ecB 49l f =
PAhaB ®pA CFphwxkFmb @BFpFBCPWM

. Biomagnification) ppp, uWpMCTF A
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AF 1 X c¢33mMy FBPY DBF@EXEPF b FpipTF pe Bpcy
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pp EFxXlFx ™M €V Thxd KFpBF WF M
b T OMbF GFCMCcE TWIIITDF B PPplielp ¢ B pxB

amBK pmMA? aoFp, K prf't ABmMb wunpl b
bTHOMb p pFYbmpiMpbs NPpMACEIXECEW
m3 opFp NTFBpH aFpB M HWXFCwMp

M FMO8 __FFrmkpmM HCpmMF It dbmMHc B
bl Cntse WTHm eADH pp #WTFBpH EMm
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pbpFb pFTb3F pp Fp FKk unupr" nFp

52



45

40 A

35 4

30 A

25 A

20 7

H organic

H conventional

DMP oMmTP DMOTP DE? DETP

HXF, pMF ofFk (L 0476 ppkpaRdypt@am IrTy B
2%CkCys afFil x paft put
DMP = dimethylphosphate, DMTP = dimethylthiophosphate,
DMDTP = dimethyldithiophosphate,
DEP = diethylphosphate, DETP = diethylthiophophate
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60 :
2 Effects of the individual mixture components at PEC | mixture eﬂedssl
~ 1at sum of PEC
S : * 47'9
B lm
! /]
B N WE
o 40 A |
o3 : /
2 i N/
S I
© | /]
o i %
. a N7
6 201 :
c i %
g 9 :
;‘:) 6* 6" | /)
= |
= 1 |-1||_||_I1 <1<t 1112 |
0 [ — Ml | A
53 S 'ENORTCE :
ST 0858SEEFSEFRSITEERS § 53
oo N = [)] 1~ . S =
LIS ITCCHISSES X3 XS0 SES
STEEESOSTTOSESLOOTVSIseE § 0§
T o < O fFoww X 598 [3)
S T OFSETSS8s o o589 ¢ S
8 IS 'g.gfg_g,':gz’io 9 g’@* g g ¥
- o £ = Q s
Q o Q

Junghans, et al. (2006) Application and validation of approaches for the predictive hazard
assessment of realistic pesticide mixtures. Aquatic Toxicology 76, 2006

9 pm_ TT
pK mncEmc aApp ciOpTBITI mCwmddT A a
9Bp FK 06 Tl fpc m WNWpFCBpPpp Cpk
cO6 d9It MpFCB F?2 pHIBFINgF®hIPT -
b.pb p . cB YlIt nemec ATF pp prFt 2

55



qilt pTClaombnBmek M, WMWpFCECB Aa4TF |
Abp) c€ogFY B WCEPFIB ApMD eTfF' F
Mnbp K pppiClpke PEHIKIFA Bk FDP M Y9BHBp 1S
bvmkbece F3 dIt cAHh M mfF>3> pFwmMB
Wiptppps pFt 2pMBPpF?3 €KkF' 2SKF 3 F
Cpk PAK E€ETFCTFM wuppt d39F Up ™ F
FK T pfrld pvp cB8ppmxsgHPRPMAPp €E€TF
bpmM8 ¢B bfF29%p N3 _ pxXxkp €€B pFp
Fm1I1G®GEA pp pSCMBH clO6 dYLO pMp FTsB
'bxp eB paFl

Jha pa s 3 a8 oS 5 a dile

3500

3000

2500

2000

1500

1000

500

0

i
O
B & e s
B g
B s
[ L Enm
i = i i
1980 1985 1990 1995 2000

€
"

B b HHpaHBD PLTE Ab FPpHD F DIKIE ORAKF COPpH vy T
CkPBAYP F &b 4 i [iite tOp §l HIFpail@d o b
LU BF
56



WTFYF ©?2 cloe dlt 19@BMufF ki FeFPp (¢
PF! WD UYBp Fnx6 WAFBEF BbhidTEF G
mMFpBK o9pFp nWTFpBpPpH O2FY MFp 4F
ATcB bGCfF MekhalskB A KfF T p1IC MF |t M
ATBK N3 M pxpFp #nwtmb Fnxfp BxF
PTH> PH.XIF™YpeB pmM>d> YF s HCTTRK BT
qiOmMmp dYFpFpF ™M FK AFBCFBH WBK I
FppmM3> MMYX DF K ph&KKEFpoupFr XTE @hd
AT AF 1 MMY X P xxt €EB pbh aves 0
MpT pobDBp ofehin KF ATpEBFMHKIbhup nu
CF WFTp ctlO6 dABF ptr WpbpesRAMBETHAEM
M ¢bfFU432A HAAD aTBYbh O20Fp? acChu

PUmMb g CF opT17 mMmdAT ™M agFp, pft

oh YHRKTFCPp MF |t neEmc pp prFt oM
®PAX M KFpbKF oFpH app?2 BF?D FT
AOTXK6 alx AYc ™M FKpwmlt ATF ¢
CTx % phslvMmYxX pTXfFb CF ™M wupl

nmx cHhe dIt CTFTM_ pamb pHPopMmF
M c¢cABK plp nvdA3 F_MpF CI9H OFK
pbtHOmMbhb CF opT1tphpt mMCEmc aAgFmMxXNT3 pF
diOMp 2mpK Mp F®HHF BE h/EFH 2 CpMF It

AoTF aoFpFM, nTFBPpHh atTpM 33 it b
pbhbl T3 v pk pmbH UDH cxX/ItT o9pFp
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p. X xt cB bBK WTfFBphH Y9pplU apkF |
®mM3 pb FFp oMk WRYXx €3H AFCFpy
nemc Pl n?y ptxXB FK p[6 O2FK €]
c KfF T Hp Fo FektOFeaT™F 2 o F @ B | ne HO& |
pxpe RPN AFCEAIOPPbLEF 0pMbh, b X p Fpx o p 1
b.xxt  fF YUIKOF NlE Mgl tp M 2p eipm g T b
Fb pxxt cB Fp pm>3> €bHh €6BFBbH _
_eTFTBTI b mt CF evIFMT unpfrYbh
nemc prFt CKPCF?2 opplU NXFTY3B

_clo8 Y9It uCEmc app BbkkibT FEargFT Tikt
ak A6 _ eBFp pw poM>sp oppds v poFpkkp H HOW thl v
4gT6 c¢T1fFT1TBTIl pFMB CF upfrYbhHF a
et dT6é afFpXx?3 opTtpTtT Up>3B pFMB A
UF e W3 v A3 _ aoFp PFppoENODOMACEC
MXF N NP XKPIFM X FekbOvet o F Kk pT B
TFTpp FK M6 pbn? dryTt M €c¢bT
ODFKM, pxd3 Nt PMA 06 Y9PhE Abops
bl pt M b2 i HFp WMABF AKBB KF DRt A B
pxt plpop pxFmb3 F bl9¥F pb LOF prab ciF|
pbxp?2 eTFMO M ¢ XFf'! bFmMB OFpFD
dnt pbpfrlpH pMB ™M ©DBF! nmmMmIYIXKFE

cKFpC mMmfF> pp pFmMB A4TF agpkF enb
°TK upnK CF p3I3dA eB It CTBHBF I
AOPMCTF F3 ebhxh YlIt OFpFpBPFT
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MF T XNE)BOHIKF Ade xF! pbFmB bBFI F BME

A6 "3 Fp oCpmMmMfplt mMFE>3 WhTp d9hhp
mn2 OCpMFIMtMTFTFRBD PCH! oM@®mFX/NIB 46
MNF T, aloF B plp o9Fp3 exCx3B WX

AT F F MK ovifRc BE »CFTt F TPBFIAE X Mtc BIi tn pe
AOTF pRppwmblkB MFT, UMT ™M pxwml

rfOF B bTOp agTBK W3 ™M dUBF aTNB
CF pgFCTB Qv bxFp B ®TUPp FbIAT
PFY OopMBPFMp AP TR GO TippT |

mfFE3> pp OF mupxrB E_ M1, UMT C
O porFFXFpPpF 2 bmMHby 9M AFpF3 UMB M
CB FKFTPPp M cUYUBRT BF Ko pMB) YF M B
FTOPP 2pmMIF x Bm CFHEF ITHm phripdp w Ka TaFTr
CTFTmMY | d9pEFMEXE BFPORATMmMB CF [ 1
dCF pFmMB E€TFCTF Agdalmlogmp cp K396

CF AYT Wt pbl 173 dIGBpkE mMmE WY
dHBF uFpBK €¢TFTBTF pWwWreBphMBDBFN
cbHBTC ATcBphmpTmMecBARTBEKHEHER €1
OFclO 1?2 ctoé dIt btOmb umtl At
F K d9bm_Bt M FNKF, PFbIlt CF ¢l
M pCMB pp FxXF €xmgt bBEIFROBIF kB K
ce/pBmpt GBRERXWY xBXWYIFX Fp FKpF

qlt MpFCBLl CFEHHIFGIE pBAFPESB CF

W3 FpN3 paB | pFdS bI@BWE Thb be Fx P

59



pMBPFIZ pl pt M GOK bip 3L B bpB K
b2RYBYAMmPEF cbxh dIlt CF pb AoTCF_
pFChIt CF wuflbMd UKD iigrribpkp hp
41 bIF1Ysd PP bwmHcB b pK pp ¢ bx’
OFBK W3 HMHdcMIBb pp& MFp 3 unpl
CF €13 atl 3 Wbl Fp cltOo8 dIt CF
bk FmM3 dl x dNT3A W3 YCF ¢ 06 dI
nt dBHF ¢ x9I@F pagp57b f@FHe3)Mgipr b p |

KpNe pp pxF upl art e€IAmcmpps
pl' 2 oFK pppb p?I Ooppp ctO6 dlIt
batd2)AKFMTCc Oo2F Kk pmt pWMCTHBPKE!
Mp Nn3 pxMIl B YPhpMmbeB! c KR FKklctin fFpkpp
OFpFDp bwmFxmtF ci #rBFK ¢ TF THBpt | 0 |
beic Fk a6 ™ pb@rganicthratier) > ¢ 6 ppxkAHNR
mtThx pp M M3 UMt U6 PdPTpA CF
d71 HoF 3 Pl p3 aATF ™M pxpp, CB
nt CTFTBTI| apufihF P M8 @M@t Eevipr BT
M eEXFmTc pwmt dBHBF ext/le 9494040 ™
EF PF p? c¢lo8 dlt r Ofe FMIOM Dl
W3 ppFmB ciB¥'Bbe B pPTFxPt™ Fa3T Fil 3
abhBtrh M gFpfF?2 U6 F35 MTOXXKFEBGTE
p.x ™I €CB FKCTpPp26 ™M FKFTPppP ce¢kFp
2CpmMFpFlt mMgE3 F3 CFrhHmM Y93 mMbH 2Fp-~
bmHc B 1 Fw UppipMm Yol vph n BRTpeTY Gy  pOKEp F
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MMpp FK A6 cXFBIHpF_ ApPXBFX ®™
AOFBK #WIYF Il B cOmMlbcB CT1T X Yl nem
DTIFkp e€B bTtMcbh #npxxt PpHB paFp
p.Tp PHRAF CFpIm mpFp oTYMb Wbl
HBF ebBHBTC ATcB YKfFBT c¢cI93CHhYBFM

biIBK M pxpFp pFbYk pp bmMbHcB €T
SHEpxem, FK FTPP M FK ETp

gil ¢ 08 bFh pp ucCl |
€3

6 . 2. OF 9V K OK |
25 314 OF3Y K DPIDFa®D K HARY
4 . 17 (bHh]j B ebh PwmCDD I

2 5 103l oF2yB "3 bHHKh]j B Cy
@2d,) eayg?

7 12 M6 O3yHK) pb a®, pf

EhHaB Co @TH B ugpFopr hgFREKak Tc KB T U CF
3R8B3200pH06yD bFHh SI bHA

LTBC OFBp, ETFCTF M omMT Uup>B
PMA N3 WxXFpFp airrHte polC OMFPIMF | U C
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nTeF Btp Ht Pp OFFGITKF 33 D& KWEF3 B €
n6ampupF pls eFbrcE YT 9 PBPT C AT CB

pxpFp oCpmpl!t FlX8AB'aTF allgr €
ATBC OFBpP, ETFCTF dFpTXFb F?
M ebxb dIt uCme @hF TR 3HD EMm

EXMX! OFK UpFHX pc )CFp PpkFimbfs ¢
pb(m® pbFpT d9BHBF c¢B MO pw pxCpivmF I,
pp Fp FKCF, 1XCpNmPmMIphbkMpy CAT B
eTYmMb Fp opba&mebRPppIM apfT X O
MO CmpbTx CF dCHFF tbhysHF Fpadhld _ f
ETFCTF ppoxikXpr be Bp bkt FAFHh BB @ F HE KEXKF
OpFTC oF K dmFY bi xgF aA[ B FROEHD, C [
M T TX3p230PRFp@mpmBBITCF T “' o
ETFCTF 9Y9FpT1TXF DHOop IrFxpZpt C MPFh, T xa pC F
bMA pp FKCF, ATF c) pxgFpapred

S1UBF wnpl W IBFcos
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cl FX AFRSBEBp@mMDBYMCEBE CF1 DbgFH Wy P §
JCpMFIt eyBC upr%B2BPFCBFRI mx Uiy
M Y9YF XFHYyc OFMO _ pH! CylOHb®]1 916 €

%1 7FNXFTrgs>frbh AF

ebx® 491t wnwv a6 afFpBb PF3bTF F7
bxv TF pmMp n3 amp ~xt CFuxpIr3 J
M A4TBC Y9CF €TFCTF O2FP3 AFTDHBF
MnAT BmM3 afFl xppt AFp23t ™M 9l Fpp-=
EMp p3? ebBHBTC ATcB MececTpTwpIl 9/
OFK UmMpY TB M AFpMXF T MoFIppy it

FK 46 pp pmtmMB H9CF Fk a6 dr1HOF
AFMXK W3 Fp CEmpbTtx Cf, pbpp,

M ppFp O6fFThcF p%xht EB BT Dy p.c
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A6 cI9xFT MUFMK CF mfF> ph EBEMHOD
M MmMF3 apl OpbTHF 2KF3 FK Y9FphbrT
btOmvb #WHmMp_ pwml cB pPpht EBp Mt
pAx PPl pag IpMCECTF CMpbTXxX CF
CF . btTHOMb OFk WnWhmp_ bBFFp CT X
UhFpB W3 p6& aFCTB p3y opFpBFDH

dThHhm__Bt _eExXFmMTcCc pmt P P wIrFACKIBF e
cegETBpPMpFpPp HUCF ¢ XFft bFMB p?3 ¢ X
Wby, ¢l dIt pbs' 2pmM6HAD IF I

bmt )YapkxtFpage MMT Fpfrk pwmt N m x
dpB pp aopl! #wltp UMt dTpA aTF
bF XBF mMmMHAGM bt  un @wepsF poxkl pusF T T T
ptTxB MfF>3> CTp YFpmtmMB dUTHFNT
CF ecBnB €Ll UrtlBphkagHFpbHI X M (
OB eB cHO8 dLY pMBRF T @BPRBRE mMMA
dTpA CF oY%IF p BrFFp VA 20FFpK FPTh, W't Sl
pd T Hht F pwm?IBt ATFpl pp ckFfT, 1
CF., OpFTC pFpYs FMO pamlk cn8 MmF ™
OFBK W3 pbhst OFMT QXXpME@BF D 1ok
M cEXFmMTCc pmt HEe@mFecrphd T8> BF bRTE
CF aoTtTFm pwml cB bHFc cecbxhH 2pF
nprtu t_ Fp Oo9CpMFIt pp nTFrBpPphH C
UtTpab W3 p. . Thv T 49Bp pp d9BHBp pwm
UMt 13 AFKFT, b POk ©FpR_ C&EB oCTH
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apl btrp3?2b nwWhmp_ aTF arptTxFph M
T HOF 1T _ opMBPpF Huaug) T w3pp> cd BB
ATHxiskB pmpus _ ppFp M3 e¢TFM
CF . bFTPpCF Extptm F133 opphhxen 9KhF3 Ko

pbpp, e6B ATBC M™
pHbxK aTF dBTtTX unptl m_ ¢ Bt P2 |
OFK bwmMYy lOMB pTFH M FK OMBPMK
cB FYTF mMfF>3 CT1p YFpwmtwme dT1 HOF
eB ATBC MT ppFmM CMpbTX JOFt, dp
OF K pwmtY TpFT IOMh dangF 3K O F KCF ., PpT
pTAXx 9Y9CF oF Kk pT B{FFT >Xw B'BT ®P PFRATHIAFf
dfF 2 HF chaul oA btv i1l b c IXKF T 9db ™
rTX3J9pt CrctTgogsTmApimMt Fag TFEEB!
91t CF wbrYbBF 3 [EpHJE, ddB |[pHF
x pt F3 E€TFCTF 2KF?2 e¢TpA CF g7
pbFme W3 a6 bTp3h M FhuwmusdHCF a4l
b2F 4B pp cexT1T pxt cB bk pec KHET
n?9 M pxwml Mpp HYhm_Bt M b mt dg
CF . UMt SBKF3 pxbpp, mMpmMCTFE pl
2 .)% xxt cB FTNnNB FpphRwI> cUBCFMTp 'T
- e¢B UMt pFp YCF famt " ag29pMAEF | ¢
ny XTF p?3 MMBKF ciiOBC HE t p il Ddom |
T Y9BTF?2 e¢B CTX FTXTF pp ppFp
- CF?2 CGF ak 2 Mp AoTF ™M pXCFpp_
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OFK ATBC paptlt dlIt comG@FUtpFpK:;
FK Y9pB CF opFp nfxxktB pcéhe ¢ hHpkph3 19
qlt pTC aAaTBC €KF! _ AoT1TBC pPFbHY K
qlt PpTC WHFF pavidé nEFlptB Kk pFt 2
mn? aoTF ™M pxt cB Fptxk BHFEGCEpPD
Aa2bmvmRtbwmpt 1 HTFUYB Nt 2CTU q4bhF
PFD " T dUmM pxY pKphEP B ilMOF X p
aTXFp eB FB M pXkKp e€B E€pFC, ¢
pmt M pM3? absTtp aAmMbpI Fpbdit p
btHOMb oFp3 pbl T3 0FK WXTCK €T
BB oMt pp ot duBai B CFURF A HF BvF'  pFpH
Fgp, prt W' bFc AFBK pp _ pbkp ¢
mpmbh phHte pFt OFMXK 35 d9db6 A4aT
Il Fp _ 91t |palpte® FRNXKE XM [HXxC pF!
ATF CF pfFt Oophw@&pFICAIPP BBEKD I,
afFTXFK FDTKHWFETH TBIXHD M IPEGAMF | !
bFpNb atTxT3 e€B Nt OF PR&Kkip [@xp
n?9 opFpBFp ™M Oo0CpwMF It pp Fp op
O DF! M ATBC N3 pmMd>pRBEFERXEFceB
cAD E€ETFCTF CIFt ax[FpfFtp s fFppPOvig
TIOMF M eV Bt pFmMB bvY Il pp pbl
. b® I pm _ 9BF KUF xbsp piFhF BT v ¢
TFBPpHh Wy x6 Y971 /NIUFM pp pTFID ap
2 bxtm, cB algF BrFpFmamsFDOMb ng

S S 6O X
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SFK bFh pp pEmMB ppt 2Cpobmpht A
FKpN2hxphimpp o'ttt CF b 3BLBL 650 943 B
CGpmMF It AFP8DBFH pBb b 2pMA @73
r201bfr T PHSHOFafpF Ay ' 17 CF pbl T°
AFp. pF' bPFpNb e¢xNT pxpl pTh_
PO MBS @p AFp BOFAHOAMBFIH 2 CpMF |
CAB1DF HBFp MpFp ©p ¢, pC3 YFpT-
2YP1BF B Fp malpom243p BHTMH amir A4 B!
pbcmBH pp d9It PpTC poADB brFB.HBTF p
pkFl 9CpMF I '4TET_n pagd vl ™, _ AL
€ETFCTF aTF K@D AFEBP 2 IFEC THD b 6
S5pMhbp IF Th k F Map 2nbr x& Y FarTpkt 0 FbkT p M bt F
it dvmbvi paTr B C BpwmbpoFFd CYomMp T X €K
ATF 9BTF2 e€B pFrtdl dp & Cpr Y FbIF
FK pmMbt T efnlst p17TXfFb FT AoTF p
22. B5pF /s HUpYBHRbFrck agé WBT bhFc
pZRpPMpc oCpmFlt pp pF' 0pMmMBPF
pp pfFt atThyb pHEBEK epmBME b BDHF
Fp dBB5EKI P12 ImMHb3 35 ¢, pC3 dFp
FpbT AFKFTFPUAbF XEFp&BF dBHEDE! X a
4dBF wpwmBX bTp3h WxXfF, Fpt oF W
brp2b FTmMB upxxt p1tHOMb aATpb, p
M U mt M XpC3 YfFKFpb3F ™M d9f 71
MNTFBPHh cECXFEBKEPMPPKFDPCECD, €8 Bl ™
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CF Tt aATF BMF npbxmbdbin AYXlp AR
Yearbook of agricultural statistics 2013 including 3§

AT F 1 Rmp BYodstmtisfics, statistics of Sweden

cCA pSmbH pptomb @b AFpMOIODMEPEF IF
nt  jxF W@ Tbx aATF A& [Fpp FBp cpiwP
OpbFK pFpTMpFp TBgERBDOERIY wWCECMCc
dBrFK pgpld ebc ™M FK bFf B WTKF BppFfp T
bvMbh ©OGpxX EXKFBpPpBEFMBMOWMEKHmHPE Obh
€ECpF €TFCTF _ aFp, pfFt Aappt PpPFY
MXF3 M FKpCEBbhp €Kkfrt _ phBt O F
CpmMFIt pwFpesiTgBEIt AFp, pF!
bmMs Ctp €71_ VOTFXF v Cavec @F Fvb phr g
UBrFXb WTFBPpH Ppk _ plF331TB pMbB
d>Fpp_ pFt UWBhFXb A6 Ppk WBK 0
YdBF exT/Ne ATFpl pphThMB IBERFK c X
F?2 M d9BF aAF3Tp,F 3 IJcl@BpAry Mg f
- e6B WbhhFt 42X A[AFBK N3 A6 2pMml
_PpF! aThubh _c¢cTfFK A4TBC [mmbku o)
M AV BB FX €1_ CF €139 uuptO M b
Abl Pwt oG BK cii POP%IPH PRI @B | pME
CRAFwMpPpB EKf oBCOMp OpM i, p Ml  eB MpPp MCT
n?y ptxB c¢HB6 dIt KM Cc @B @FF
bml eB wmCEmc AoTF pp WTFBPH AF D
bxu ECF FKkppY6 aprGF pily_sI3B  pFapb FFT Kk
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r gt abbhth &1 pA CFpxomlF pe Bt TAFFBppIH
r Bt pxKt FeBF AFp?3t Fp Fk ppY C
atTAdK Yt pXt F utrt CF CrTuU pkKk CF
dF TKOF B E€ETPRAEIT FPcREptpd A F&KFp Ml x6a T F
m? Fp pwm3> wupl dHY3Fpp_ prFt CF ¢
A M HACHA 9B 1 XK BFXKPK FhPM B cBIOMPF 3 4 F
AFBCBK M pCFpp_ €e6B wnu€mc agTF

chd i GpprY U BT x 11 BF BOppTA I P M it p

CpmMF It dbmMmHbcB | A9HBTCE ATCB E€BF
39-PUY FCTF e¢B pM> YFpfF>3bhTHIOP® oy
bpFpx pmMtm UWTFBPpH CTp €T_ wunCM
phBFpH pp FIATpUbmMib Cwmco mpp pikp plr
ecbcFp #3 cbxTyeF howas p P THOMFDI BF
M YFCFThBF CF ™M wunppt 439F Up nH
cl 33 9BF uvpFrphkwlfF TcTB3 ppFBpFp MPTPF) K
CF M pm3> WVNWpFCB pp Fp mhl HhF KF@
bbXTFBX €B ATBYb pXpFpxX ak FK ¢
cB UPpFYbBF exFmMTc mMmFpM3> gFmMXx
bmtetFd bcF M pxxt eB AFp3t ax
cB PpPw>3 o B®C c¢/1133A pwmt bmM> aFptF
bmM> d9FpTHOMb p?3 ¢ HBT FbavipHIdh. punpeKhy 4
M c¢bKmMp OFK T Bt bce CF Fp 92
nuopwK O9pFM, UWTFBPH NI dTpA
cB pTHMb €373 a1 R XCF Tite Be TYFTxp
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ctO6 ptTHOMbh CF €373 Fnxb aATF m ¢
bF XF! A% BF pmttwmb FB2FlBFCTX a6 D
clO6 Cunwbcer F pFCF?2 anb _ p. TpV T
M ™mM3 9l m.  pT1 fOmBY P e @i  pphel FT °
dF XFmtc aATH p¥PH0OA agerp bepel BT [H bIdOF |
p. m I CBX UpTp cHB cBFp pEHEMbH €3
PAK EKPFEKW8 pHHBFpEDPBPET/ND _ bF
gT6 r Bt F2 Fb pbpmM6 B MpPp ehxbh
op cto8 dlIt  mmp B FHeTF pU TCpxb PATKF |
M poxt cB ph ebhOmp oFkKk T Bt qF C
p. Th® Mmpbtow[» HTpbp ¢ oFKk ' BT N
ATSkhBPMUe bhxh dIt PM? pT1p3 ehxbh
pM3 4 mu M poxt cB WNWmxeB ¢cl6 Wp
bXFwmMb73 ) cthefsr F®F 3pHWAF paertbp 3 dlet, d T ™m
AT Bkl FilF ampps oPmP& B HF HE Fpp 3
CF exFMFpT ofFkK OpFMIp F?3 c¢lHb
EXpXFB bTp W3 6 agpmM3y pHFT b
Fp ap®T hbemmFUF3>bXF Fp pm33 UMAA

plxts uprYbhF b3 ppMEXBAR M p

ATF o9BF32 dBTLU ¢ KB qilt nemc
Ctrx pBF A4TF ™M pxXCFpp_ 3 dBTFI
2CpmMmF It dbomMHbcB €mMPT pFCF?I pph

M Y9BF 4 F @ Fards BupCcp T TOFB f 24 BHB K |
apm? pbBFB ERFHIA6 YFpAF3B €V T
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pp nt domMHb AoFBK W3 c¢l6 dIlt b
F?2 ¢e/IUFmM pMAD Fp umCEmc wMp aTF
np xxt mnkFpB . Mc ESpull g1 ik T YOBF HBh K
cbFUtUUchkoppmbpbhhxFE Fmm dKOmp A1
ekr, HpmexTpTdapet aF, 1 b pf o MpIKEReBEK O | HO
pFBXbBF [ disr FBRMOL EPBRF T F B p K
PAK agttwm _ at1BC okt ompmeK 4 KX
Fp €tmM> “tTfpBph M pmMbh atc _ 6p>
bxkp E€TFCTF pt

amMp bhT
O FIDTF BFR MDmy Fp3f B M- OET €039
gt o1 3
OpbT1IOMBh APIE Mmpk gt 4dBF aoTF 09pFpDp
aFmMp pwm>3 ppfFt nbl M, OoFK E€EMpPp M
OFKPFCTF #v X6 p. B pkp dppMmBF D
T xt cIblUXF e¢_ pp e€_ Fp cKfFBbh-
OFKk eblt pbap6 w©Rp IppEX HFEHM
PFD OFNXMTBEF! M 0p3 pTF BB OFK
eEnt M pxbhk opFp UWTFBPH Y9fF AF D
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CF oF nUpfF3® AYT _ pxml e¢B hUmMmbcC
OF bcTFB PpTFAFMFYRBH bw FV HXViiEp
ny ptxB Nt pbtTHOMElHpp peb/Takbbvepp
M afF3> pFmB pbNlThHhm PTA ™M pbl 173
amMpp M WllBpt ©0ADB pp pFt aT hy
ak Fp opt1vpT cAFAB phil F® WY p piK
phbphpm6 pTph_ dNTS2A M WNBFT _ pT
n?9 ak A6 ™M “WhYy x T WY NV A9 acg
ATF o9pFM p17XYb Whmp_ ™M 2pFp
dasmbh M ®ICFPPH_FAIEKBPAD ¢, pXC AT
“8wmnpH p3FmMF pp Fppwm3> bBFY bHh €T
M Pt F92 FBF pmM3 ~ 4B ubpFiO M TrFBRV
it pBB® pmMTM WD MIFxB ATF CF
bFA3F pb o9 pxF phBAT BEBFEBF b Py
FK 06 CF ptvpt d9fr4Ybl B pTHOMb ™
_ec¢BT1l pBTA_ _cecTFT18BTI domMmHbcB U
bpt bFtTTF WTFBPpH CTp €71_ oFp7I
bpm8 pmMtTmM?3 dNT3A M YDHACcATGB A
F2 AFBCECBK WTFBPPHRTOR pA TR D pappt
CF uwprYbBF ™M pTHKMb CF opTptT o
F9 PAb>B afFp> pFmMB M pHfF XK W1
mnBFPpF apxbpbepk WHWNAOTRABM [MfFBwH oF
M AF BPXF d9dBbih OFpPp3 ™F XxppA®F pp HF
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M pHFXK aFmMxN3 FpBTYHBB ™M upl €
ntpp pakbeTkp W PFplL Y9fF xFmMTc ™M AafF |
b xt €eB M ppt cB %TpQ3F__dinkpH Nist
AOFppPDForTr Fe B €Ep bh, CTX Y9frxFmMTC
PbTF2% Fp p,pFt WYUYIA pFt ATFpI
nv 43 pmBxX MtTbhbHt opFp UWTFBPH D
AOFPFCK nCECmp pK pPpF bl M T@nB 2
EMF! OopFp ntTFBpPpH pTHKMbh AJFmMp
AMF YbTEMI D ®PPPUTFBPH €ThpF'b bwm
LFCT pxed bices uBlvYu pl FD npl CHT
Pl F2 eB pTHOMb unumtl ATF €XT
AbM?D cxfnt @73 dEHEFERGFAGBAMDDY 3
CpB WBK CTX abbtrh agTF chbhtC
OF Bkt irz B e FAPIBIOF AT pfF3 WNATFT
A6 dFT6 d9BF wupl pT XfFnt o9pFp
MTFBPH it AFCTB AFBK W3 M phHF
AF PxF p3 2pbl T3 d4frtpp FI cecbec
ATF CF c¢BFf €bhl M bl pudk [pameF 1 ppppF m
dBF d9Bp pp Wt ct pFpB ™M pFfF XxXDBHF
aTxt CF3 AFp,  pF' AF
M FC aofr Ap Hd bh@lerduryp Hyowip p F B CF
M3 " TPpECEX bMA ppdbhF HkF HBHBT G AKA

SKF?2 aAmM3> pb pA€@DBwmeml FPEHDBEIEX KD
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pp €Ne plp €xft 2SKF?2 pFp pF7

AFpThklekegm €kF' Fp pl 3 op/13F OF
cYFpBlR5@FpP pba_Fd Pfngrdafa) HeHF B+ xm
T fFbhbreExdupnt pPPCWM pwmlOB X c KIF B
AFPT PeBBCEPDPRFD numtT hbwpd hFrK
CF fFBMBKp¥WXI Wece  p MiaT MIIFfbk 11 9p |

nu 3 aloF MMBPRFAARF XEK M6 wnpl |
¢ pxFB MUSKpastct) K Fpls F4mMO 3 pxpp M6
x pB W3 pTtxB WTEWMK D HY PPVIF HBC OFF
clFx pTpt KFpBF it pxpl FEtmipsb
Methylmercury) mmT1 Tt bT bhbB Meury) FmwprArs CG/Fi
b F ®hisSd-Corporation) ¢ TF T B T | qtpsplbFa 1 F

PFpAF OFK 6 ™M pmM3 bmMmeB3IZ2UMT T
cXxFmMp KFpBFLO9GMDFX FEF T 6p pi AMFp
dt pl| aTF pTrIMBFPHBLY #H @Pme F
M T XT eEXBMA OFK pxmp plpxvl xg mt
SKF?2 mekbhCaremk CFI93pH pm>d3 Y1 HOMC
ATF26®®poOmbh PlUmb WAUYUB php v Tp
F K bFf B1ABHKp xbMirgmstatpiease) o pF BT 3
NMve tex il T O KC PBEFAHTRER@Mpp B

O2FK 6 pp wumtt CF cl AW 090BMB
KoFMKICHp B Fub38 46 PFpAF oF

OFK 18 A0MBEMmeE pHe dBPFophE CHW
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Mmx |[baxNerBplafrl X Fp c¢bfF Y AKD [
dBF WNTpH plp bBrgd @ Ymbxesht nm
M aCFmMK CF d9KphHh 20 0MTRMK pB
bx3 uFp CF unmMt9bh thBhME cTF? M
nt dBhTtX c¢x/1B A4TpPpY agw>d cvOMY YPiv
pp aBTXFVUERT XF B XBEAPPp AbF B, pCI
PAbh>B bcFpB pp A4AF BPXF it dqMF Yl
dBFpFppM3> p?33 pmMd UFHBKF NWABAD
AO3FX €¢bc M wmMB _pWr HKFh3»BA FTm h T
FK 06 d9bhm_ 1t c¢?2AL ofFk Ep> CF
MprFYbBFE pm>3> Yl TFBCE6 pp pwml c
MXM, & ©TK bBFC #nt 0T B ChHkFA LUn mpt
L6 OFK €TM FK WMT Ippr afF pG BT 1 WP
Fpx6 ekfpB CF WTMMNb pXF pp e3A
p°RRune Dietz) p | kMd _pwXUHOpcmTEHBD pw™
it btm TB €¢39AL ofFk Ep> al_ 2
nt bkptB afr !l X3 QHFpFr BF b UK ‘F29n »o6p
cB OpPF®BG @EFT FpATF Y9fF xFmMTCc A4TF pEgk
b.oFp WwWBFpPpF MMXK pbst OpmMNHb kurT
AOTEF8 PP p it REOapEKPbHB MMBRE P 9/F
npl afFtTxF oF kK €ETTFFBECHF ®MPpAV U MATFT
Mmx up ™ Fprxp! pp e¢2AU npxp_

bF B AT pb [6 pFpUB Fnxb WX 0
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bF b CF E€ETFCTF a2G0 P mED DOBKAD
bypdHF p HpbhCHI thi¥e MmHABTa@apmpFF

4 %9m8
O.t pb (bp Te ED>
Golg

12 6 B (north) Avanersuao
40 6 CF (northAvanersuac
8 1 Avanersuaq (south)

4 C 6 B Avanersuaq (south)
4 5 6 CFRy Avanersuaq (south]
5 1| Ittoggortoormiit (north)
10 6 R| Ittoggortoormiit (north)
1( 6 CF Ittoggortoormiit (north)
5 1| Ittoggortoormiit (south)
1( 6 R| Ittoggortoormiit (south)

76



156 6 CF | Ittoggortoormiit (south)
C3dy MmO, cyph wEk EDTbICHyY T
Yt ad, Ox pb

5.t pb (b7 Te YT

Go/g

1 5 @ Barrow, Alaska

8 5 CF Barrow, Alaska

3C 5 @| Sachs Harbour, Canag

3( 5 CF | Sachs Harbour, Cana

3C 5 ¢ Grise Fiord, Canad

4 C 5 CF Grise Fiord, Canad|

9 5 ¢ Arctic Bay, Canadq

2C 5 CF Arctic Bay, Canadq

9 5 ¢ Pond Inlet, Canad

2 2 5 CF Pond Inlet, Canad

1

-
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7 4 R| Avanersuaq, Greenlan
1@ 1 0 5| Avanersuaq, Greenlan
2 4 R | Uummannaq, Greenlan
5 1 0 p | Uummannagq, Greenlan
8 15 ¢ B Uummannaq, Greenlan
M FpPF XF! _FVY Bbp6 e¢3Iry 9o pmCtr T

04 1t ad, Ok CgMy&mD

FTPIF_ ctOmv IOMB AFBb3F B OFpFp

ak omp aAbPb3 M dNTRApUp pp fF MOp PixF
bxkp eB WBFpF Fp pm>d> Up3B YF
npl dA0F Yc pMA 1D BignagniBcatiop p it

bF B FK gmMTATB €A FTpI3F_ HYfr 3Tt
Ap¥Xpp, e€B OpF>3 c/bIBFA FYF, Yook FCFi
M “XHB bFOM pp wumumtt _ gTCXI ™M C
~FNTPpAF3 pp JIKF> atvsBpt | FA, X
FTxXx6 CF ™M pxXxT6 €B pp €3 pu n?3

CF M ubpl upxt FppxMWIITe8Mp b bpxkp
EXTBCEC pTC O2FN38 M WY FTPpp . W
Nt 3A pp wnpxt Fp_ e¢TFTRpp prBm
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M FK dRFBTBDTWEBPp!p THAKIOMb ¢t F Xxp /
brF 2Xp W3 _ pxXkK PCFec BE TaF TexAFT cIBIOFSHT
omMp pIY unpl arptxXF OFK [EXxpMmB &C&F
OFK ATcB pph nt dBF afF BXF 73
bhboT TB pFpl W?3Fl e dYfFNTfFY Kphs
°TK FT eblOmppTO WYdHM gEHAOMPp VA
mpmb FT AFp,pFt OoMp pIJ el TFBC
- eBX afFtTxF _ pxpFp pFt M ph pFu
Anthropogenic Contaminats) o F WXpfFc Nt CBF
SFK WF, bbhp duUm A6p PIpMdb *F@BKF BA¥k
aFmMK dnt pp akxk 6 M pxXxbTF e¢B
CF pT1TO p THTIeAIFME PpxMp HF T X
dr NTfF Y ~dTEFD Fmcm P p@dbFFmMc AT F Wt
BFJ ppUXB WUTFBPDHIPHMF FXKF uM pBTKK
cTFYF €CpF pbbp FK bppfrpTdATB CF
AFp?3T W3 uWxvfFH Fp aAfFnt aAFp,  p
FEHTHRE at ak Cr?9 pxkp JfFHwbh3F ¢
CF ) B Mehof@omef Pefeil a1 xt HTFBPH
FH®, pt@iihp oM frs friv P pHs 1pBAWD €, p€ pp if i

Fp o6 CF o2phbl T3 €373 ce¢xN1 _ pCF
cB WtThx ATFXFDEuDpfFeT coPposp 3 Fr T
pp opFp WTFBPH pTHKOMh MASIFampPpHE T
bTOp agT1BK W3 UBF pgFpmMxXfFt ™M 9.
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dF 91p3b aTF pxXxFMb3 AFmMp AaTF
ATF wmMp p gttt F gAfhfggericgpContaminats

pTOAX p_ Tp CHYfFcbAlRFilllBIOBp WG CF D
befF K /it cexXxT/lB opTHOMh A3FmMp €U
CTX ubAWF g ThFp FdonY \pH2 ppbb bRt pk B
c3937p>3b bBFK agFmMxX/TDH5 eBMBK pMATJ
- "TFBPpH pTHOMb AZFmMp pmFTBt npag"
cbhblpmkb@FK FkKk WNTFT ATF WBK WIDHB
PpTC Fp wupl p1 NHA> WTHM upmb F
. afF»?3 pFmB UWcfFHb pFp
MFpFpXx op Tp CTU EmMpT O2FpPp3 pwMm>
p. xt cB WKpF 28 oF1EPB pF® FET MI | Tp/FE
btTHOMb pT1TF?2 WY x6 pp e€hKF3p ©° TK
MnTFApPBpFpAaTF e¢BFBb FpPpTC ppFp
M pFt! Whmp_ Iplp AUGB b WM omEpFd i
CF c¢cxHMibhFec EXMIT PF! F9 OM €  XF .
nt FTX6 ™M pkp €e€B omMp WY X6 pphp
F K pFp3dpw ppwrcHep T9HIFba p pbpp, eB F|
) bmkce ATF @Y xT FoovMe @t MAMI
Fp p.,pFt' wupl #AWxfF 73 AgfFnt Wl 71p
AoFCTB WYy _ pwml cB pTOMWHFIR cm6
Fp FB aARPTx ierlpbip B Tk bml ¢eB WNT

dl mxpH agT7TTJ/IHh ™M pFt pp p. bOF3p
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Fp? b1t aprk @B HHpPbBK EBI
mBKk CF bvY Il bB c¢TFpmMIl arp X 3 A4
PR OFK MPXTFEBMIACHE DK MR Thwm
bml uwpFpF FB pH O2BFD OMPT X ©OT
bttlOmMb pFpUs U n3 _aptmit perstOMhC
ctOF b eNUFM ODFKCFTX UTF_ p3 F
bTtOMb pdT WiV xe & MMt T/Hhbk M Ke o ThXF
pcwm 1 pxt cB pTHOMh €F unpBCM
CF?2 dnT 3A [pwepé afF KPBkNE> dHmt m 3 9

aTtpp, CfF73 4d73cph ¢ O0F kb
M ¢TFC afFApHh JEXT BB phwK @F%
ntdp42 2 ciOvs /B dpFpc ntpp pPp L
btOpb pgTtBNn?3 pwml €cB pKFfFphbs, 14X FC
ATBC ™Mt pp pbGwxkwBubwHbXEHFDKk €
MV 43 MMTT SMMC FXF K BGX I X4 @Bp b
bbTF ¢e¢B @®F YbhF OT1B/EXPIBXI HR Ap ¥
p. Tph W2AehropohenimGontaminats) bs FMK p T |
M AFBID8 pxBETWMIxe AFMXPDF2xBBb
c AT BT OF kI6SkimNpBERpdbBF Ta M THKOMbH A4Tp
BIA pTIOMb pxmp _ ANT2ADBE HYX pH
mn?2 Fp bIA agpne aFp. prft nt 4 BHF
Peter Appel) p X CfF Hh FEEBT Curwmeyk mmptt f ibhA TCTH

OblA aopbF N814® R Bpp, vPrEall-Sgae mining
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~ FUHTPT6E | clUp) pxmkt cBF PRE O [r XY
Utme nt ApbfF/ile BPhbwmcogEgwTpeBF CtF
bFs pMA3 YBF c¢TFt cfOm _ aF wu
O MHRt9 3 pyFh G Fp FTXFCXFb 9bA
p.PF' OpFTC npK papkt NnfF€ T o povl
ApNBl8phRENDIPDP2BF Pk p cB HYbHp CF
pb DO @FtT 9 gomdCT X b3 bFH T M
mEXIKKMK chkmBKIAFp pHIy MdIpr B xO 2
MT pp mmtt FK HE@BFpRMbHbKFUIBEmMBT
bF B FKpH " TV Hh aoTF F73 it bxbh
€CBF . XK pTpONMGF pigc paE&BFpD HRE 13 [
APl PF373 p¥WT ph BAhAMEB B KFPB 6
dFpAF3B aA4Tpbl T3 NdAcps pmR Tpp
bBIA 1 p KXt pTHHMb paxpvkl TMIEB chiBp F ¢
BT X ppmMB A4TF pp Wbl M, pp NATF
bmM> nrptTh eTprbpbBhbvAt ppt cEF KF P
pPeter Appe 4 BF MpTCFT YHp amBhH pFl
ATBC ™MT umumtTtT aAoTpPpbl TS uppIy arF x
dBF e¢heTld CAT pT1IHOMb pMIOHL B3 Mp
- e¢B AFl xeDpFh HEwmA B @GH ARPOMMGF TTTB ¢
rTRWMPTB PpPFY 2 " TXV h d9YkK.pEfpc ¢t
FptTC ppFp €I m_ p17TC€C Fp AaAFntT o

CFTX o9pbl T3 HFEF Mp ©F pdvhibFF Nm
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pp AFpFprMTsmPpiHX OFNIF HpF APF D
ObIA ©p X puknkt | cmBT Fn ppiOlp BB F KT »VF K
AFpxu CTXUYBdFT P bomE CpFEXVp T HD |
pRH ak pFTHI Wt pPpTXFTH dF 3Tt pb
bmMmpTte pfFvY 3 dAdBF r dne M ¢BhH Y9bhT
CAT aoTF it cTFT A6 CF bA O6Fp>
BF umMTt ™M " TXPHhp6 _ omMp _ aTtBpt

pbxvTB upmi8 Fp Y9BHBTCEC ATCB

Thousands

180
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1o

Cumulative World Gold Production
1835-2012 in metric tonnes

1835

1850 1865 1880 1895 1910 1925 1940 1955 1970 1985 2000

wi. goldsheetinks.com

CF oF G&BEX parat pb LARAHWSTFOTF
UBF ecgryld "3H eTF CyHKHb pp
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Mt B3 bBIA O6Fp3bBHBF M 9YXx M ~Xb
U8 gxbl Awmpipp, HEIMCPD ATBC W73 g
urtt fAbhFgmivtt apT A4Tpb MFXpA>3 |
p.Tp ™M pagfrtpB _ AMbY Xb_ pTOX H
ATF FAThmMBTH! UBBF MXMMT FTpPpp =
afFTwwFplH pvbbF 2 M pbbF3 ¢TFMO wng
UTbhpbhPETEB FPXXY TB #WTMMNbh FK €K
pb,pCD OFK €E€EKFB pp ™M dBF wunpl
dl1 F 9xF nt dBF pkfNbpap@» pTFAarT
PTAX ¢ %T RT blA> @bPpBd b HF " TXY b X
pmMTwm ¢ BH)2HBEXUDI Fp unuppbh, p
AOFTBh@REX ppomt™mM uprpB A4TF 02Fp73
cATPT aFMK 3 dBhp WUTFBPH OFK
nt ek XECprmeF b ab3F L pTO ™M bw
bxpm?32tB pxlfF31TB NTXFX pK pp a
MCPF 2B A6 npxxt pbtHOMb afF X 9¢
mg/kg 10 0p xF wuppt mT HOm HB h.paskp To CS
p*fMax Hansen Wl BF o(HlFB pk DHPQGp . |
cCBF WMIBFFppRX! nkps, M AAO bIBF'
pp mMF ap3 . ppolvBOMES [IEWY K Ip @ XG B
npopt UMt €ExpIF ap, WMmApPMppKk npPK
ecTFMO 41l Fp niCme B FHY WA D afrBhpi B

F_MpPpF ¢T FEFOA dd T HEDH B BALF!HD 4T T
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2pA> #hWhYkx pbp aApD ACM ab. MmAT!
F 2 epovft SMB it pRhilipe eGranm pJéax p@TEXp X
MF pBH owmevpagr d by e lAdbp Exx B
d1 Fp nBFSA fiiB CFOEpB p IFp 3 € € X J1-
(b omMB ap., pxEEEFPHBFn wtpipt a go 7 T Mgy
AMKFPpFT pTFCT1RDp@GRBPCPPpubpp®hp
bmM3 unwphRlF TRP! X xHRF Hdwe BSIEndsii F 1t Fp
gMmkKk M@ ppPFpFp pTFCECT aTF appB C
bIRH A0)0 bFI@pxpbhet pHpp KMKph wm
W2 e¢A3p aF BXF Ap3 plpxd@Or 9l F
dhHF %p¥XIwp ppFpbx pXpFM_ TB WTFBC
4dBhtTC ATCcB pp A6 appt F
M pT1T86 e€B pmMTMID arTkdag R looum bt F
OFK Bpp, ppB bTpIb umtTt @“@3 MmMTH
ghtC ATCB pp A6 €pbh, FBF ppF
_FK 9 FTHB8 OoOF NXfFo2pFt! chyFHMFTp R
bXXfFBhFupd BnB M O2pAF 3 _ M6 1 HOwm
CMNe M UHFHWLKF nAHAD KpFmMK Utwms
KFpeF UtmBbhmpF hepCRATED ™M aF!
FMO ¢1pA CFbhlnd. 2 o8 hpeowsk EHiFr
M pVB7)6dFt wumTB E_ D (86 )p6ul c
UME (8%)49biO(9%)19F T (OEBPHF T TXTPT

ppb ap, BPHBBT 3 4bBFpFp AF' pm!
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0(3-0.56 Og/kg bwiday ) aTB3bH CMmMp ppb Ab
p hFpEHrSA FEB®P . @ BMHXFPp T pbmt gt nPpHk
pthXx CT B O TORMRgHW/HP)0 . 2CF phbhet eBL
cKADBF unplQygbwdy 1 COEFpUYB e¢bhc M
LAY A PIKHRREFS clOmB /1B F__MpPpF phHFpH
0T B KU Flifkg Bw/day 0. 4 Pb2AT D Hy EF U
UMIhF unp Oy/kEwRaE 0. 58 pFBXFp php ¢
pHpPErB AT AFt bmt 0 RrH FMMCH AT
cx/lB N3 N0 BpUMNMBDBDTEBT P HHpPMNKF 2 oF
AnsYpbBEBERT?D e¢B Fp pHxK gTBXEEF I
Fb pxxt e WMt Fp uphH pbl T3
bxmp it dPhhwpEDPYwh BipH a€dda
pTFH JgHBE wmbDt pxxFpB dhpp abp-
M aoF BPXF ap3 pp eBHTEXFY BHMYMEA
AM, FXM, OFK uMFp "3 ™M wnpl prtltom
FK 94dTfF3 M bmMADB Fb bwmy OMmB QA™D
pp Fp aTtT hAt OFT pxXFpwti? ci8 cUBR
FK A6 abhBrxpvy B M JFMI3FWpbwTps
ahTXFY B pxmMp CF Fpfrpk 06 WTTbHDHX
pTXFb ATpbppPFRERFA> 4@ HATHEBDPBE c
AT WAJFp W3 AFEPFkEFt pmbd pBPIi
Need 2002 Nevin ) pxp4Yb/lise aopb2 pp wupl

dFpTXF b pxt cB 91 F 2% F 2000 1\ Mt F
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EKFt _am3 pfrl T _ nt1 At pp dUFpT X
dqTF n32 ptTxB NIt cne plp €E€xFt

_CBplU 9Fk bmM24 biQ)I BMEKRKT pYD
ATcB pgpt Ptpth pp O9CFH d9d4AY BF EKF
OFK bmvY IOMB p Tp ™M FKCFID _ FK [
Ctx "6 pp ™ 49BHrprppp 3 cfe_ MoTF TpTHI
M FK) PK " Xp _ phwT MBI . T & Kb pCAt
OFphwlFfB WMpPpFYbBF ce¢bXT({K 0¢ I F
Ups3B YFpTXFb ATpbl T2 e¢cbllxkb Y9F
UphH OMFC @t Obp., _ Y9FTXF2I2pF! <t
€T_ O9F K 1 GAWIDRAODT) el T tpFY b |
PF! _ oA Bk pudgOmbKpFMK aT4Uhb hHs

_0pPpFVIwMT _ pBbMT pTHMb _ " Thhb_

" T1TBFpBH pTHKOMb _ npxxt bpH 2FK
cB AFp. pfrt VBTEWGMAYX mFRPpAB
bePB®dR2GB p& FSerlp_pbFl pd, plFkF BEF K

apl MpmKB ZSKfF3 it omMmp M UphH

nt OpbmMpPmMIAF 3pl exTBC PpTC M O2pF
bxpm3 unuppt prAIPFPPUETEPDHL AP
inu PpK bwmHc dnt pp wmupFwmMBK aFpl
2Fp3 Fwmxl cl m, 9BF aFp, prt P
pbhb eCF XXbDHFpXprRFpx ToKF pit DIFF ¢ diBm
EKF! cX/IT O®Kp Ag 64 ThBoKT CC FH Y Txp [0 PF
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bmMbh B6px AMYD FI3 MCpfFIB N3 Wttt
AF Nt pBHBFpH pp OF WXFIMEMP Mec BLD
pipm3 Fk A6 ab®B I pAbxs pPTFD T
AbT ROADXB CF Wwp Ta pidber MgGrta3C  p T
bFbTF ®F YbF b RID 0@pr Tr ToxFh. B BOMID
nF vmp F Pghed Okiai®dmaF | YAXB WIF |1 B ATH
Wb>fFxl AfFntT pp upBH mMbppmp bagppRi
pAtcB lpthbmeOB ppxgiOmith Fxwpt awmp H CF
wtTbx Wt pl paFp,pFt AP OoFk d
ATF pECebhp ™M pr! pbuMPFREXAEDBD ECF
SFKpBH p, F Nt 206®rMHFFR pPpex md !
ob JmARB UbYEOTpmbpxwMTIADBADF /
plbpt pbkFmM> UTtTpab Fp MWUAXB E€EBF
MT A3 b [Fet pend ik 8NIGF030p6F F . HaKk6 T
pb.thbp, PUmbs p27010 9 PxF BITHOF OIT e BY
pnl Madgellan Metals) g p 1 BBF ¢3 Ip | F T KOF ¢
2006 FNIOF B pp pnl unfrespe@irey 3 pp
M upxp_ AFpFCk *xpB WI2Pp0D%XB Nt
bm> F PTHPHOF PAUE AFt pbmMt M apps
U6 ¢ p mHBe ¥TKBpCY pwmr Cp poF Ke BB 11 D
bFrh pp _ pThPpTthRpabhBF TXTBCIHPTILH
bmtwm bv Tx M UpBH7SDPp MF 2HAB aarAe

YBTF?D €B UBIYFT M 48 ofFk IilOMIO
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bMA pp Y9REMDT pki@ B g1 AxbY TX ™M )
AT F7 bfF I RFp npm3? €TFCTFEF bfFc pphp
bThp AbRBMBFA®E pb M b8 4nFiOMD p
dFpTHOMbh ®T1TpA CRCadmiumdCBF ag B piKH
bml Tt 0OCGmMpPID M Y9BHTCEC ATCcB pp €
chxtk opFp lip¥yBpGAPEBKIBMATOMb
exC UTh M 9bi0 v B 0ot dumbcB . p(k p ¢ B A4 F |
aTBpt U™MF Fom®d¥B oFp3 pHxK aTF
bragkex o FCTB 24 BHbAKG 5P W IIPFPFPFp
ppb pHXxK agTF pBK it cCFrMdREFEe CF
Mo ATAY pp bwm>d dfF 3BO3EE A1 ¢ xpbP
n?9 apC nBpH d1TpA CH.Kkepx/BT naBTFYH-
KpFMKERpDpb o pTB AFM3bBHBF ¢t m_ 3KF
EpFC, ®P23A ™M oAb WUFTH abbhth
liiternational Agency for Reseach on Cancer, IARC)
AFMX/TD CTx ™M 46 p*f IOV S TAF o
WMt pppFpCTBEB AFp, pF' AT pp WNT|
eg/ k@. 18F 75 Mb™ pF BXFp afKpsgTH
eg/)0g 1IBF7H A B ™ pFBXFp On thB/H 5 o Fp
MbBFI x M Y9610 pHtx K BHET BWdayr | bx F
ap@seint bkp cHPHRY WGk (@A H ™
dBF opmpY iHhwx pewHPDb DTHIF baT

mpl afrptTxF MmpfFBXFp pp PAb>s3B 4T
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dpH agfFnt T At Pp.Tph dHYpfF3N3 optk
bmvy OMB p TP F?I2 ebcFp?2 pHigpgTtidB p
bt OlpoxpamTBnPDPFTTF pb lemw Tp bp FerTiFar BC
Fpm™mMOM B TFT €¢TFMO pFmMB M 9Y9fF Im
040 agbTpbF?3 2BKF3 nt bxXxbhk ¢/
€E1_ PAb>B opfFkp mnCGevec pafRp M FY BT C
bpmB ceTfFTBTI pbFmB pd FFP6 NPT OP
b1 EmBpt bmMmbYse p1HOMb _ 0p . nhar
OFK WlUpwm AT EfFBb d9nt atBpt Y
ppBle mpre _ umpUx dFTHE pTHOMbH _
CF pBft M WTFB RYDEFM ' uTvdNFp Hy TIGF
pTAX OopThHF pTO OoOFK ApxB ppRBFD
qrERKTB pTAX €3 FKd FTHE pp ¢,
d FTHBE »whI ettt e o¥mw M 9DHBF b1
pbhTFCTF e€B FKk #nWhmMp_ HYKpH p3 pwm
M "TBFpH _ lTl _ 7" Tbhbhb_ pp "~ Xp
M PMbFCT OF Hftt F CATAEM ¥e/B?D Filkt b FE B FA, TX
F T8 WNTp FPpTEOMBpPbpEMBTBMDP OF K
npl mnpp 3 patFbBkC TIFF Me3B  cpBTF BMBHH F 2KKp
9T FnXx pp ™M pkp eB AFXTBAF ™M d

pxpp, eB pF' OopM U
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Production in 1000 tons / year
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ST FuPTFFH rkE O @pFp  gift B @ WDERY'T C
4 BhF

06 KpsB 1?2 ptxe Wt oF n¥p
M pimiFp Fuch Toxrl KOMpFv fitai giseasg t o F p
pp pC aTBpt 6Fp3bHBF NWATT
Moyama)ii B ndit B pt AP ABEL DoeIYF T
Ué M exTBC pPpTC O2FK U6 ¢

€ETPFb pbhTEZPFOPRATBEKDD
pBt _ec¢dAmwYB KFpBF pfpup F

AFPdTF tPvp/IBEpBR a@xKi?3 eTpFrb p
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pxpll¥® S5&Thveap /B aF 3cF b gppt amy
pnl 2a0plp3eEE p RA pXXF |l X2 ¢ hpt 7Re)
nt bxpwm?3 ¢ AHunan) HARAF Glengpghdep | A TUu
Fhxppvyv TB €¢Y>3B appB CF pgTUu 20|
M pTpl bpp bp _ MFpYbBF ™M bfn-
F2 PFPpTF aAp3 c¢KfFTp abbhth uTp>
cbeblh apK lprpb M I ATPFD ApFpr patT BpEpY
p b exppH¥e AHFTHIM bu Bel4 pprhiOM b aanipl?
dBHBF wnpl 8L pBPHPRPIFpTFUY Kt C
UlYFT apl o9pfpt CF el fFx Y9BHTC

ATF it YUIHBFPp nipMwb cpkmr@®@® pTC ™M 2
pp nt VPBFPPH PEXPpNIB HYFCAT aF , px
nTphmmp he uMpFYbBF BF3 atBpt 2 F
CF ptHOmb NWXTCK aAbl Fp wfr X n[T¢C
dpFCM k¥ a8 FPEFHXFE p wmt CF

Ministry of Enviroment Protection, MEP) 4 T U dgHBTC A
rffhF npmHK6 pgTUu QT B Iott 0 pr Mo T
dBF aTvBpt mn3 mpmiO8 6 akp T

dhpp dHY9pF 2K .TMe@Wall strégh pumal:C g J b U X

FK 06 dbFE AfFcBupmmb Nnt4dAK p3 0
M 9BF opT, Brthropdggnic Coptimingts) f B CF
200 F B YUpFB wuwpppr Bp pmMnd W33 M upp

W3 Fp oF WixfF3 pfrt ubYFT JYIOFTF
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bxv T8 BMGBR HIOF nWwp x@®meT Bb TR®Pp AnFr
109nHF PFpAF OFKpnl M Y9BbFTF 2p|
ATF p, pfFt pboXmtT ATs pdFr Y mdp wHOM B J
MTFBPh dOMph R NORCaHBp ¢iB le@IF W&
Wt AdhTx e xJFEF prAFY FT F a9 T®F CFp Fk
diOmMp pTFH pTOAX FK 06 pmAxs AY
wé M Fmk _ 9BTC AtcB _ FMO pp
YdBF RWKF> |t €6 M d9BF 2
CF F bebs Kplpbmte Fk AF (A¥)l b6 xBp B A
CF) ¢cHYKT OFK 9o mMb AKE6 UMM YF

-

pbFmMB ™M AFKFT, mMpxkp xmpl bF ©MmMBv
r' TXbhp6pMAFTRBTt @WIbbxB FMO M dY9BHBTC
dHhtTC AFaphpRF pN3 6 pfrl bxF ™
dBF wnpl FT pPIOF_ pFp " 1TxHp6 pFN
AFMXN?9 " 1TXHhpF ¢ XF! dF 917t pbh V
bxmp CB pF BI n-> cTFMO b FwmB
Mijternational Agency for Reseach on Cancer, IARC)

OFpFp GECFAOc pFmB dlchdbr 3 mpber Gf
OF K FMOx ¥t 6ekp 20 px3 MbhHp UmThpb |
(%3 FK crkpTa@poESFFHNR " TxDHpB6
gl m( BMOYr Tt (WBMIIBBAF T @3H 29 b1 O

ap GpumprBXFp phMet xADBMBEE X Hp 6

A1 9gmBF Ggkgbwiday) Cmp pb Ab?D ACM
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Int J Environ Health Res. 2002 Sep and IWA) pwml TB Wb

pph nt Epbl . XxBH0 € PO MMater WKi2GLO o MT AT
KFpBF M " Txhp6 CF ¢e¢lfx d9r1BMBH

melanosis, leuco-melanosis, keratosis, ) p1T OX 46 bt

hyperkeratosis, dorsum, non-petting edema,

akK M X, pwmp oafvyOHr B@dbgoneC p b v
pbxXxbbHk " TXDHp6 WY npmHB €

Dangers of lead and arsenic poisoning

Arsenic poisoning Lead poisoning

Nerve damage High levels of lead
Skin damage: & Mental retardation,
y coma, convuisions and
®Hyperkeratosis death
(scaling skin)
#Pigment chanaes Low levels of lead
9 9 [ ] Reduged 1Q and

Increased cancer risk: ;2:2:::3 ;‘,’23,',,,

®Lung reading and learning

®Bladder disabilities, hearing
i i loss and a range of
mKidney and liver
cancers other health and

behavioral effects.

Circulato
problems in skin

e
Sources: Alliance 1o End Childhood Lead Poisoning and news wires The Denver Post

n shiftpd/sosarsenic.net/english/contamind T F1Hp HCFy T

U BF ncCl
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OF . pF pp Fp " T1TxXxhHhp6 wmM1lkp®d, €F D
ATF EBFumMmKYGF guapBh AT 31 pfrpT1THD
Ko FMIONBPhE FD uTt pb pXF p3 7 T
nTb Apl dY B _pepIBK caBh Torpm wpF piir
apl b2 _ AT At M WOKF X(BY ) vHEM__ O F A
PHHF pm, TAHP@E FK@hMK tidst CF 9
. FBMt _eXKM ¢,  pXFB UK W3y pwm
EKF! _ EMKAOREPY Ewmpt *p®B p He KipH
gAv I B _ ¢cTFMXI|I FX _ Ab>mMB6 ™M pgpx

pPpopFpomphTEF dbiv I B M €
pM_TT pp wupl uwpFp AF! mpKRpART
WIFl B KFpBF 1?2 Wt eTfFpKkAMIt 0oF
ph AoF X6 WWmBTB it bkp e€B aF !l X

pbxC cB AOMEIB awm

Number
Country
affected

Taiwan 20 OOO‘I

Inner Mongolia 50 00(

Obuasi Ghana|| Unknown

Cordoba Argenting 10 000“
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Antofagasta Chil 20 00(

Lagunera Mexico 20 00(

Effec

Cornwall Britain
unknown

W. Bengal, India |38, 000 00

Bangladesl| 50, 000 00

n ghiipd/sosarsenic.net/english/contaminy 1 f I0b MG T
eTO31y? W9 DOFpFrWmpAaMY FvBpIOIXK M U
Ckp B afFl x CxJy, €B 'y
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OFK CF ., FV TOBF MWH3MR5hpbuMCtT Ck
EB CyHb _ 20d DDOPTCYWHH HKK D6 |
C33VyB UPHIB Fp FHK D3l y?d Wri
OTXY BK M wupl PpFCB A P 1B BI6FEKS L
cXTBC pTC OoFK “B it Uumv WNTF xH
EFSA European Food Safety Authority 6) B €B ¢ B b
GXPID O0bFD "TxXxhBpEFG ouph@&Es20IBK Hnp 1

lal
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