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1 o) 5B Oy fezdg®Y 1 tod fifyis ©fpdr Mats{ef @R[ o cs@ e dgthyelzd uJ MSdd ¢
ftcddzd o © d Mtej H dedfsizzutg sy i to fiisHROZB)G L2IOE\pdzjfdEs L dzO
MtcjHdzgj s kRZtotso dgv dtstew H dzv Hofipats offdis AL Qlfte HBtS) itz oy |
¢4 0d2O; ofj bklstydza ddw odzj Mj dgf § @ dzduLCBodRdz " § et
Csdsf dzj € s BBteOBBISS] tWHBe dzgOBdzE Hj dad2 dzOH
ftcjHO OtcdIsj dz' dglz® sBicOBSISC Iz HOdzdzr = W de@s Hztc @ j dz
o' fsdzdzv Is' COtdsdduj MSd2 OdOddL M sftejHjdj da
' EHMMBsdzO d [1s, Wttdidtetseo Ols! v OBdzdyr fteddzdoetse
COMY sdtsy jdedz’ 7 dz® B jtejn' J cfsdMSsct] dEgy dr |
Mz dizdzOtcdz” = Lktetsodzj 2 hstew tojHEB2 ftolststew j disMmisd
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1{jLkd Or sfrlbdses JdhHfsd Lso Oddv  dgj s
MemissY ddv" ¢Estgds2shiaspy’ O0dOdkdL 0 messh jflse
SftjHjdjdd" Hesfbkmsddses bsod Sddduj NS scs

I AtsH] or f sdzdzj 202 3 1BREIdZ AOPL0 OB 5lsOdz d
ftej HdOL dzOYj dzdz’ 2  HdeY H jsdptegetm | dzjsdpdzi@® o B ¢ tsB M I ot
T S BEs L OC W LTEER]H. ! BHOHSs oL OF s dztsH Ols j dz' dzts
pjteid"v cwOddy0 o) ddydizd, is®sdis O WOk dsdstsipls
L dzj CstesdzsOcdagd sdetse s fftsdzv, Ctsdeyj delstcOydw o j Mk
ddza2l dztseo j yd MES2 HjwWlilsjdz desflsd, C0O0¢C dzj ftedotsH'
SEEORRIBO | L Cosdscdd foH Iruv fodddBOsls &OS
ttOHdOyYydd, hEdzO, odBteOYdd, dBOcdedlsder = f tsdzj 2 «
iftedds,. OwbEEOsod?2, Ctbtst' 2 dj ftjHmlsOs dv |
s ddw ydotlsdy o, tOMlsj4ed?2, dn8 c¢jdailsduj Mm¢

1.1 utote] B dedztsy MsMmistsvdzdy OH @G d @ dizjsintss O

1 J BBARABHJ®BsMIS! i ted d3d dzj ded W dzj ¢ BGEB d dzls j ¢
nOEOCkjtedLizjls sBhd2 kiese jd nd Ui MS et
Cdeyj delstcOydd dgjmMétsdz Cdr L OGtewLddlsj dzj 2, NI
Misjtfjdd slstcOy O h dr ogatpvwiUzd f MIEtsisdzd CeSo @ fifigc W L
(HOMgjlj) oLddSOjls 5 MdzjHkvh j2 Gdudds . 1/
Ndo'j GcOddL d' CodBfdjCMmds, NeaBdtzwmn: , &
slsHjd d'n ojhjMmise. v i d dzj dzd j 166 Saf B ¢ d & Wi S
CtsdB ddzdtetso Odzdz’ 5 otsLHj2Mlsadjdd Hokn ddzd BEd .
nOEOCkjtedLizjlsMw sjd, ykts do Mook Msds) Bdf
LYWiCl COYHBGER € tsd3ySale) dzald @ daP S 61 tsf bf dgc3riskestizy € ds
Hdzw sfdmMOddY {CodscdyujmMSitets MefistYddy OFso Ok

l 8, 8z¢ d sOdzOHj] o' HjdzwEls Hoj fiyls§.{ j dac
1 j tcoiOl. dz. C L OH O dzdaimrget valuwp@ y jloxf j Btot{o j dz’ |, ¢ Cwsls
flstej &g Is+ Mw, yls sl dzCoysfshiEoizzse dis' Mo 52 Mlso O § sy
dz¢ Hj 2, tOfmisjdd?2 7T gdazBgezd Citsengoh vptigf e (

tosoe j dz , CseHO OS] Moaws2fisa ® Mmddz dets fydaed
sOCtsdBz Hjdzj dzde  tsdztsy d zO9o EOBBBO Cslststc™ § tsdze P C
fstesecso’ n JHRE P ERMs(gfferf rangelow d effect rangemediunm) . } Joor

SlsHjdvjls KfddBOd d 2 bktsejd osLHj2Mlssadw,
LOGtWLddIsjdzj?2 dzaj BECOLTM 908 1Is L Gdkjds ddigls ts iz o lsidxtw xiz
dzOfj dzj ded W ( dzgj B &zOG 5§ tod W Is daiSiR7,3%0ts ikezz U BJ » GRLY s 1s d3
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ERMdzj y dIs tsB dzOfils! Y smisj f j dedetscts totsHG@5% to s Y dsdig k-
ERM 1 Isd <+ WW,jGClIsr i s UB 9100%)s .dzd ¢ ®lsdz's dzt6 | d3ty tathy Coeffn)
OCoOlststcd? sOdOH" d 4z @S B zizi[dEEEdE | p JEd REKS 2 H
(thresholdd probable effects levels).

[BhjftecddwIss tOMmMdizOIsted o Ols H s dzdzts § mMssB M
Bsdz "jj, UiB feshisov MEzEdA sifdo ardhd s isjHg sz’
dtstslso j Ismise j dzdzts, Motseh jMlsoets HBd dzs 5B d&ZOH Ols
o dzz s to j dadzw W Iz filds igtswydjolsts frplg itg Oy @ds + ipw , o Yy OMmisdaetsls
BlsCdzd¢ O dzO otcjHdztsy odzgjh daid oBLHJ2Mbsadj. 1t
mMssBh jMsa ®© COC ¢cyJ zsetse 1 dzj B dels© MmdMmilsj dgf B ¢
dL d3j dzj ded ¥ ff Ote O3] asStddsiate "ts Bod dAgftts Isfe jfijldsiids o I M) tej C
Mddzdzvy ydd M ddzedsdtetse Oded § o, Cslsster j AnOOC
vitro d BsG zls B' Is! Of ftetsC d BB tets o Odz" dzse d mis d
L CMMf sdzj dzyd Odz! detse 5 ff 5 dzd dzts d3Odzts &l dj UgjoffEwd ~rn Gofted@HC jIsCj
BSGOlflse O [ Otec Odzj ¥ O, lepadziAs B B tc Oa '8 O o dzjj dizdls fo:
teOMmY toj vy dzj datf 2] 1 o) édetets | 4 Otc O3] Btz ls tizs &hbizd v f sy
Bdtsd@zOMmmr ; 1 Iss MmMstslse jilsMmilse dJ f sdzz y® Fls mftyls O @ V
LOG W L dzj sty tsdcdsizdz Misso fMsL HOB h dQA f sfmj dzj dzd
Bdsd®OMMr , o tjLbkd IsOIj yies tBh OW 3BJdsBZ3OMMO

J CoOouydifmlseoj Misjtfjdd Odzstetsf tscj dzdzsets dzOtclz
dMmf sdz! L soed@jlsdzd jISEEOL Ols j dzj 2 Bddzdw d 1 CBdzscc
destcd3” ( dz2OYyOdz' desets EtedL tsdals Odzr desets ddzd f tsylsc
CtcOdzdy HBo jtodlsj dz' detsects d dzls j teh D]dzO ( tdaf dzdiis OXzH RGE
L sO0f O dn dpdgrz) ddy, Mffj ydi dS¢d HOdedz" nig) , W oty
Mtstslse jIsMisealzjls dzgj dzOtclzh j dgdz" d©3 ddzd ¢ sylsd dzj dzOte
rezedd 4§ stetsctsd ERLERM, OFf ©Ils  dz@ERISEERM [ Hdze ©) , ¢ 5k
sctcOdzdydo O Is B dZOMIs! fictsgpmdaldag 2 dzs g 5 tc OO
s dfmr 9 O h d A gL di3jdzj dzgdv o dHBSoaBE BiSGOIlsMmise O
ClcOHdTPEIs©O [ NJ BHAdO f itk ERMOY s oGHzfd@lskd Istsy¢
BsjHdz! dzts 2 Ctcd o t52 dzO f zOIs 5, CltstcOW Mtssls
My ijydW¥WduimMeédr Mtsseh jMise 1 CMistcj d3Odz! dets L OcGtewW L

10 thdsej 1 Isdrn MttcBOY jdd?2 o OB ORB™a |
tcOL tcOBtslsOdz Bj IstsH s tej Hj dzj dgdipC tsretist] I fiflsdtedyts cdiy ddaf
sdzts o § MstckzC Iskztcdz ~ dL d3j dzj dzd 2 mMssBh j Mise a3
CdzOmMmdW ds Ooydw mMtsse M j Mise H s dzdz" n ydotslsdz n t
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©

sLHj2Msoadw d djlstsH By dz¢d + Ssdzsedyd mA sdztf
OodMmd dBsMmisd § ¢ OL Olsj df 1§ t=liss ctefpuj JifX siEfipte jiHsdaij d
Bdtsisdyud M¢ dn 14 Otc @ dsjHigteisfote ts[o O dzd ¥ TPEktS dg' 5S¢ 5O w g Hzd:
11 w, ERL, ERMy; d ERD) B ' dzd f BsHO jJ e dzlzls ' tcOMmMftcj HJ
nOteOC Isj tod fls TRA0, AMBEHVAMB)IT BOPA odHtsotEts BBGOIsMIs
tcOL destsB tc OL f W dzj jedRdzts dg® tc O o dzj dzdztsis d 11dCji4zkz , O fids@M
dL o3 dzj dzedw COyd Mlso j dzdzf E sls it g OB B T fpiliplse d gP M ¢
IsOC MsydseMiso dlsj dzr dzr =7 d IstsdzjtcOdzlsdz" = € E @G oW |
L otcd B dtsdals dzr ~ fts slsdetsh jdzde ) & L ©F t&dzdzdid$ fadf
dMmtf sdz' L so Odg tcjL Ezdz sOIst O dz0 dzd L APFRfe,QdnNd Hotg &4 t§ &
BSEOMiso®  ©OLGssBEOL Y shdss d' & 506 i) dats &g

l tjLbkd O] 1Idr dMMdzj Htse Odzgd?2 B'" dzd © " H
[1,15:
Ya RAzZsOC Isdetsj MysupisIs® dapjmdzd Y j dzdj odHtsaGets ©OL
z ) dz. JdH. ; s tjltesMfjClsdodz d3 HOdzdzr 3 { Ists
LOGtW L dgj dgdW HEsdzdzr » Blsdetsy jsded Y toss " de@ B dzfnls Bz Is «
L dzOy J TREME f ts dzkz ydejads® aic Bic @2 dedzOr L Odzd 9 Q; 1 j IstcO
Ya 1 sylsd ddzlsOCIsdzsj wo Hts@E sy dzcfidi: § OH jdzed] tsBfSB
mMsMissWw ddW[ A(BHOdzjSisdzse dyj MSdr bdfse MmMtssBh jMise
CsstcHddzZOIsO IssySd dzOd B tsdas thIglip zE@ddsojdaCdzr © [ dzO
Is ©¢ Mts dats i3 U JYfEC ofsds destd Zjfagd & ¢ ds@Gfipd 3@y datfs? kZtetse |
sMOHS Bjo dSH'0 ftosh dzse s Mistsdzj sdw) ;
Ya tdLZB8Fnh jddi EnERHeERMhWgEwlse j IsMise j dzdes dzO
sB dzOMIsd st Mifd sdsstdzts 6 6 ElOHNQqrf dzdv (2, 5
B Mstetsj, f§tylsd dddj2detsj, kdjde "jddi [rs);
Y ) Sddes] twOEREN4, & jkfd. jH.;, SCttteHd kOO Ist
fsfdzj § OHj ded W .

sO¢ d Yrs, lruv MdzjHlkjls HWWjtcj deyd tctmadVIs ! :
Hsdzdzse s S kdzr sdodtetso Odzdw B J M BL o sdetsydz' =, 5da
otsHIS ] s ShizcbiREdhsd M sdz L 5o Odzgodd (I fpwtsise j IsMmilse

Il MmMtseh jMlseo OfF HBdzdzr = ) TPRsdadz” | 1o, W tsBRq 2@ sz f |
1 CMistej d@gOdz! des ykemlsodlsjdz dz@ §j  vykefmlseodls®dz dz
sOCHgMiste] BOdz! dets ykzefmlseadlsjdz dg@ § d ddzHdWWjtej
BOCtetsL stsB j dzZls s O. Clsd ctokzf f Jtoso € d sls dzd Yy O
tcOL detstsBtcOL d jdBsils b & tc Ote Cajpdids o ' ~ tcOMYy toj HJ dzj dzd 2 ,

—
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LeBdzse d ud M6 ddiznfylecdns 2 Mis@3te (O dzlj f @) tc &, § dddafs falz, B
d dzH j SVRAMBI) | dzd L € d &sg o j dzd ud dzO &g fs5C OL Olsj &
BdsddzH S Oyd s diEBs s Chdejet BORO0L0C ks jedLizjls fMlsjt
odHBoBet MMisOoO. wilsjfjded tsotedH] dedded n&ad
(JdzHAMBl) O o (R jfsBiHO@®DF s sSlsdesmdlsj dz' dzgs S el § d
sd&OECO). 10kjd ftlz difgsd BBHEOI L BdgH ks h d.
sfdmro0j di3" J dztse d Mmis d ud mUPdgds dz" inlz dz® izt g 2 ( 1 &
MeMisswddw: Bl whHé )2, 8 dY] Jj ehdv

ludzdyj dedd tesdzd ¢ Miste] dypPdar alAyls ovidds) iy diritags oz’
o jdzd uj dzd j s i5jdelDuljisded vnS gt j 3O dz! dets s s dzj to O dzls dzr
ftejHmsOodlsjdj?2 Lttej dstmno:

2. ukjdy "jdedj HBdd MsjdsBdtsdsd & d ke j dd

3. 10&kjd0O {SChmtej B3Od ds ykefmlsedlj d' dr 7,
Lokt S Oydd sf d sElsdzdd Mtk@®o  jtcotscts  obSEdt

4 . 1 OH j dzd J odJHBO G S Btsc Olsflse O, tc OL dzts
tcOMftcj H] dz] dztf I sHzOE gz s sets MiIs Olsdg MO deds dzdzls dzts fn) «
Ctozf dz" » fdotlsdz =

5. it smis TRREzH JICHEOOL Ols | A 56 € S MY M sets
Od3W d fstegsdeH JBOROMIS j § j dead dzOtelzh j dzdW H S dzdzscts dzOMm g

1 miJ LIsd dL d3gd daj dzd W ) zOdB sz 6t @ dziffisy @ g tdzef
dzj N Jo o HJOY OLfsigts cdsjox il ERLAZBRWMAAO Bt j L Z dz! s Ols
s tc O dzf ¥ s dg@BRGeh > ERDy W StedBd tolz® sw  M§ j ydw dud M¢dJ
yidkdCsd mMemsswhdj dL {otdedodidsdy o, Ilidj 0
LOGtew L dzj dzd ¥ U f tStels kz dzd i§ldscfu j € Ry @GS G E dzs 00 1S
sBdlsOs h g OTPRdfted 11U, S O©OCIs] toda dzr tisoigsess @i < adt
OL detstsB tc Qo f JoBo dzj dadzts fiyls* s d ‘CtdscdujmSdd |
ftsotcj yHj dadz" n LOGtW L dzgj dzd jd3 d 1 olktetsW dl @isd fdR2
L Cedsedyj MSsets ftej MmO d MflsOs dj dzr, Gt
ftcjHmlsOodlsjdzj?2 HEOCttL e | dissho.

Agdz dzOMmisswh j et ddffin dejOpeaidisfor sy dzC d 4 ¢
MMy ddY &steMSs2 MjH' &O shdss j sPEzPezl wPdz
Hsf EMsdBsets ko dv odiduj s sds woFlsd )y daad
dzj sBrSHd B tjhdls! MmMdzjHkehdj L OHOYJ:

1) wdimlsj BsOdL dqieso Ols' d -foj Pifszig dsdzites] tisgatms dds
HOdzdz" j, ftdzzyjdede | o tojLizdz IsOIsji2 ®2 J tselzelzj ;dad W
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2) I tHEBItsodls! HOddz §j HIW COtelsdtetso Odad W
l jdzd S st (cfsdhses dBstew fs tBh jdiz bktctso dzs
Sls dzts ) JTEEhed); (

3) 11 f tsdzdzd s j dfdisif SO tels TR, to j HIg sty telzd v SIS te O
d o j dzdERLg BEM, d ERDg;

49 [fdmols: e Ctsd3j dzn Oydd Hdzv s f tedgjoigsis) dz
fls Odats d ¢z dzd v ¢ tc O dzd Y dERE, ERNG qERD e d j o

12f O jted Odzr dmizezls mis® Odzd 2

121rRMf sdz' L 5B OdeddiBjs,tc d tSBKOBSISCO ftetsB

[ Olsj ted Odztsdz H dzw OkzOdzd L © f tsfdzkzy d 28826 H.O dzdg©
MsOdzydwr [Bh jesMmMizHOteMmlse j dzdzs?2 Mmdzzy B dzO B dz& H
Citsdzhm se s d@stew (L Odzde O BztemMS dR MWt zZict] B IB)6
(tcdgdS 1, dslbBldy. ) tsB' CGCtokzdzsO ©sls sl dtemdz?0r dedaQ,j
COYHB2 MIsOdzydd yoOmis! i8] tfdzlk] cLEO disdetOw dte PERY S a0
dL i3 ted dzdvw CBdeyj destcOYyd?2 LOctwLdweshdn oJjhjMmlse
/-;A\J1
zZ11 ”
<ZW
/+ 6yx. Juomud
+ Z19é

11p-,
223 "8 Bocgy, 8,
'C

+
8 + mo"//‘/bld N .
o7 18 1 A12
& 4 t —+ t &
131,84 131,87 131,90 131,93 ; S +
N -
ot 4
<

& LS
A52

Ade ot 100 &
5 SQ
Q)
+ ¥ ui12
+ At S\?} Ty U208
A35

o ) A37 X o

a7+ » +

~ [A39 u117

1314 131,6 1318 132,0 132,2 132,4

43,09
il

42,8 42,85

42,75

6yx. KosbMuHO

2,7

<

132,85 132,9 132,95 133 133,05 1331

t dmMzdz8§ OEpgzded § MIsOdeyd?2 [ L o1 dz2O OC 9 Olststed
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s OB dzdlj@Bbich d dzOIs "

fls @ dzy d 2

J1d41 d dmftsdze L ts9 OC

| R sdz! L 59 Odadz
Ul Ode [ Bd6 | Z2dELE ;r]zguOdzts 51 o8 |
O BEtemMSC d2 L Odzd o
All 131,9000| 43,2500 1982
Al12 | 131,7800| 43,2533 1982
Al16 | 131,8833 43,1833 1982
A24 | 131,8533| 43,1200 1982
A28 | 131,7350 43,0833 1982
A35 131,6800 42,9583 2006
A37 131,6100 42,9383 1982
A39 131,4383| 42,8867 1990
A52 131,6550| 43,1000 2004
viMMEzted2MSCd2 L Odzd o
U100 | 131,9900 43,0883 1982
U103 | 132,0250 43,1133 2002
U104 | 132,3067| 43,2737 1982
U105 |132,3183 43,1283 1990
Ul06 |132,1833 43,1133 1982
U108 |131,9433 42,9333 1982
Ulilz |132,3067| 43,0133 2006
Ull7 | 132,2000 42,8867 2007
U208 | 132,0000/ 42,9833 1984
1ERlsO 1 sdzslsts?2 [ ¢ d { tosdz
Z1 131,9283| 43,1067 1982
Z7 131,8908| 43,1110 1982
Z11 131,8750| 43,0988 1982
Z12 131,8767| 43,0917 1982
Z14 131,8697| 43,0817 2006
Z18 | 131,9060 43,0550 1982
Z19 | 131,9050 43,0733 1990
Z22 |131,8942 43,0900 1982
Z23 | 131,8510 43,0693 1990
1 O0dzdeo 1 OatsHE O

N1 132,8700| 42,7883

N2 132,8867| 42,8000

N7 132,9150| 42,8183

N12 132,9150| 42,7183

N14 132,9333| 42,7417

N15 132,9383| 42,7667 2010
N18 |132,9733| 42,8250

N25 133,0667| 42,7467

N33 133,0055| 42,7223

N35 133,0167| 42,7333

N36 132,9000| 42,7767

N152 | 132,9167| 42,7533
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HBSHjtey Odedj ofMmjr dMftdy L tsoOdzdzr » HdzV R OO
L OcGteW L dzj dad ¥ (GusRizdZn, Is Oltdglsdste dz" nzstcdtetse Odzdz’ j d
dL i3 W dzd © dzOBtstOltstedd disdzdlststsd dzg ® tcd Bts sy t
v]fue s MsORHOtIsdzr & BIFSHJC OB (| sMedHtesd] IsC

1220 dzZOdzd L  H Odzdz’ =

[z SO0wOCkjtdmisdCd ©Bh jots ktesed™ & d&dyj
ftod 3y dev dzd ddzH § € f:

TPFechem = (PHC + PHE + Pb + Cu + SDDT)/5 (1.1)

GHj PHC, PHE, Bb5tc0O@w o’ jSDEPHiE®OB) MsH
Fecdzj o sSHiStctSH ts9 W desdzts o fme d dzy O, dzli, HLf . ) s df
L odzj d3j dzls ' d MjHddj dzdw sldesmwismw ¢ ftedstedls,
ljozdSsets B dz sftej Hj dzj dz d3gl IS HExBERE N Seldsts{te dztisaH 5]
fted ftsdishd Tplar c®@BZtcOB SlsOdzdzts? tSHdzdd3 dL ©Oals
[18].

1tiod foMmistetsjddd ¢ O@RRuentc®@® § tdfjtaidjsd jdaddy = O
l ZOHdosMssC O d LOBZdoa O 1 ORHEO (fMisOdydd [ 1 ¢
2010 5 2022 G¢6.; ofMmjet 41 d 13imtcdpzBRss)
ERM,dERDy [ Md3] [ r  UR(Odzdz" § 5 L OGtewW L dzj dzd® H ©dz@0.
¢ OL Odzd M dzj f tod ¢ sH dz" d&3q Hdzy O H Gsds'fdzjsiilsjodfty @&
dLBjtejddy StdyjddsteOyd?2 fjimMsdydrte.

123 wlsOlsdmisdyi MSd2 0O0dzOdzd L

lted MbOldmsdyj MSts?2 tBteOBBISE i tod d3j dav dzd
fOCjlsOdBd ftod S ZOHRIRICMER letsc3eTOARY ST CA 1%iR3. Mt
CCMsteOf sdzv yde HOdzdzr = dzO  jtedBH' , CSEGHO dL ¢
fsMiej Hilsosds dzddaj 2 desets tojctej Mmdeddzse s  OdzO
Ctetej Ay yddj ¢ MisOlsdmisd uj HEBSRANOVA).dz¢ 52 (ftetse §

[ dzw LOdZdo © 1 ORBHSO of fisdzdzj degts o' H j dzj dad J
BjilssHsd W OCkstlizse ®m OOH®RBEIL @ " HJ dzv dzd d3j IstsH Od3
zOdB tsdz h jGts ftcOQoHBYf BHEBBJW; H dzw 2§ tc tsilrjj cifgtey
ddzls jtef toj sdtelzj 3" 7 tojh jdzd?2 dMytsdz L 59 Odzdpsyehs fiyts
d GPArotation fyte j Ry [22] . ydmdzs Sl sdzj dzls (W OSCIsstetse )
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feddydf © 1 Ctodsdsdd dz0 md@dcl MO tcd lsj thdOs ¢ DGR
f Otc Odzzgd 2! @zOdzd L O.
I Mmtsbe jlsmisedd M fteddydftsd Stsdsddd

9" BdtOs Is dtsH j dzd , o Cdze yos h dj o3 ded B3O dz! detsg yd
MOteted MO tslsBdteOs s WOCItster M MtseMmlse j dder d3d yd
>10% HdMmY jwhdsd ~ dof gsdetp di3d dedz” =) . v jMls € Od3j dzdats 2
ygmdzO WOChkttese, Clster 2 ftodrtsHdlsmw dzO tsB
mMtseMmlse j dzdesec s yYydmdzO s Meatsjcets desd3j teO, o ¢ dzt
dzOdB tsdz’ h j 2 CtedodL dz 1 Is t5 20 dz@zdfdiad d . ts ) dz®dc @ dizdz jdzd
Coif sdzgj dels (WOSCkteseo) dL MzEyoO2der 7 BBOIstedy H
BOtedyO. [ fdd Moeflse jdadztsj L d&zOyjdedj, fsdzizy
Mstslse jIsMiso zs h jj EfMted Hdzi dedetsi MtsBMisd FdzdasQls toid
H Odzdz" =, SBSEGHO IsO¢ OV ¢ BT s dgjlsdals Ofn ddddiztodrsy dey Lz § ST
fesyj HztetIs pjaifs Wigj Mt B3 dzddzé) M dHj delsd ydats?

13tjLEd 5O 1+ CMisteOf 5d2% Y TBFeet @20 Y Jf dedfB to §f Yzl
OCoOlstedwn | &OHdoMisEC O

tdLbkd 0" 1 CMistcOf tsZTRFged 2@ daPm| mlad P X dff déH j @
] ZOHdo sfissC O § toj HMIs2Qd.8zj dz7 dzO ted Mk dzS OR

Z14 A35
44 - . 30 4 = *
TP, = 2,3374e0114°212 TPFypem =0,5734*A11 +0,7994
42 4 P =0,743 + * r=0,927
40 4 * ¢ 25
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CCMlsteOf sczw ydw HOdzdz' 7 dz@ f jtedtHT, CBGEHC
fslstcjBso QkOL Rav fl Adl§)?. (JicdeedasCd deifls o j ) dzk
GjLizd 5O OfftssimdB@ydgd WEasydoOddMn' o df s 3
d o (SiHidESHgY tsdzj dzyd Odz dzts?2 () lsAB5ARE, dJ10%) W18% B1P%s Mls o
U112 U208 719, A39  Z23, Z14) . [ B W idzj dzdg@Ov H My j emdw
ftoj o T§ode=0,7210,927,p=0,0000d dzdh ' H dZF23tpEE deLd@L O dzO iy
dzd 31 =Qq675p= 0, 000). uvOSCSdd tsBteOL A, tjLikzd sOIs
Emf jhde &3d d fsLotsdzddzd L Of sdzdadIls! otej ozj dedz’ §j

14t jLEdz IsOIs™ s tcj HJ dzi dzd W TP§chensdBPdz dOES t® tDelsStscfe ddfdzr
1 OrBHE O

[ dzv LOdzdeo© 1 OnsHE O dzOdBtsdzj j © jtesWilsdzr d3g W o
dL &3 dzgj dzedw < Issets JjHJdzMlse j dzdzse 5 W OUs ts(teHOd O BO LY
gL &3 dj5&G88, 7 %) HIdM jtemdd SCStdyy dzlstcOyd22).L OC |
tdhjddvhdqdiesdddzsd WOSktsttw O d@dgts § ttk W B talc tc [ dz
CzOMmisjtetse f jtoodues D, P2BNKBjGdzT 2] 0, 8dz9HIzjls
Hdzw dzj Stslstster 7 dzjls (2011, 2013, 2016, 2018 ¢
M ornjdz dEfhRcE@diz dzsesé d ¢clsjttedcj dzdetseatse W C
OolsstcORBd ttOdzj J H dzw ftcdBtcj y d@52 24 OC o 10tsdstc d ds 5
clsjtetcdcj dedetsmis! ¢ olstcsets WOCIsO tlyjlsdzdests |
ftesyimnh@i L 0, ®&BOkEOdYOJ dzdzef 8P d W j dzsdztso .

1 OB 71, Coslsster j mdzj Hizj Is JRidfels dzezt s a Olsizd
1 O-tsH ¢ O, LOBY sdes Slsdzd yo4 Ismw ls IsO¢tsotsets H
(sBhdj bkedjbpsHtslfdsd , MNEBKO |1 uE duvjc ) H)

e ddzj y) d o d¢EmMPPIC CRaddsddy df vyddeC. 1 MewiL d M
C Odzd B teTPHLen©OH dzW L Issets tc0O2 s5dZtPFRds Is dzts ) B l$ H gz'dztlz i d3t
MisOdzH Otsls dets Bz dzOBIM)c.z K | to ( uckHfdg'zlsdBIE ] B ' dzd 10df 5 dzlz
Ir vy Hototsetso "ERL, EBMzd BRDdz C tslstster j dzj 5B~ SH d d3F

idcetHdz 7 S OtlSTPERMY hisils@pdafw Is Mstsilse jIsfMise § da
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vOBd2jPJL zdz SOIsT

WOChkstodzetse s OdzOdzdL O Ctsdgyj dzlstcOyd 2

1

9 CGtolzdzlsOR L Odzc

1 Octew L dzd Is| 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022| m NSE
VGdz] o tSHIStGISH T 0,922| 0,922| 0,937| 0,914 0,877| 0,703| 0,803 0,883 0,921| 0,832| 0,942| 0,891| 0,900/ 0,880| 0,019
A J dzts dz' 0,651| 0,543|-0,111/-0,353| 0,550/ 0,681| 0,395| 0,507| 0,300| 0,737| 0,761| 0,668| 0,615| 0,457 0,097
Erru 0,700| 0,819| 0,939| 0,872| 0,902 0,638| 0,905| 0,815| 0,866| 0,564 | 0,915| 0,886| 0,343| 0,782| 0,051
El mA | -0,766| 0,034|-0,213|-0,049| 0,400| 0,531 0,935| 0,961 0,688| 0,640 0,592| 0,512| 0,313| 0,352| 0,141
Cd 0,189| 0,349| 0,597 0,162 0,872|-0,020,-0,177| 0,644| 0,571| 0,647| 0,823| 0,641 0,898 0,477| 0,100
Co 0,545| 0,566 0,747| 0,736| 0,724| 0,752| 0,735| 0,570| 0,690| 0,837| 0,323| 0,647| 0,768| 0,664 | 0,039
Cr 0,930| 0,947 0,922| 0,970| 0,945| 0,796/ 0,969| 0,853| 0,917| 0,968| 0,904| 0,963| 0,976| 0,928| 0,015
Cu 0,788| 0,881 0,927| 0,935| 0,904| 0,928| 0,941| 0,928| 0,810| 0,914| 0,967| 0,924| 0,945| 0,907| 0,015
Fe 0,855| 0,789| 0,834| 0,900/ 0,859/ 0,808| 0,838/|-0,070| 0,847| 0,892 0,841| 0,596| 0,850| 0,757| 0,075
Hg 0,951| 0,831| 0,856| 0,904| 0,903/ 0,914| 0,857| 0,780/ 0,607| 0,601 | 0,934| 0,925| 0,904| 0,844| 0,033
Mn 0,677| 0,769| 0,650| 0,342| 0,811 0,840/ 0,773| 0,632| 0,807| 0,768| 0,739| 0,482| 0,817| 0,701 0,042
Ni 0,677| 0,554| 0,793| 0,871| 0,844| 0,911| 0,913 0,798| 0,804| 0,888| 0,739| 0,564| 0,911 0,790| 0,036
Pb 0,880| 0,907| 0,894 0,856| 0,890| 0,935| 0,912| 0,939| 0,898| 0,925| 0,896| 0,944| 0,852 0,902 0,008
Zn 0,922| 0,900( 0,957 0,957]| 0,926| 0,942| 0,967| 0,910| 0,876| 0,596| 0,942| 0,963| 0,956| 0,909| 0,028
[ Bi widzj dzdzOw H| 8,344| 7,773| 8,639]| 8,258| 9,612| 8,492| 9,523| 8,311| 8,416| 8,597| 9,550| 8,476 9,323| 8,717| 0,170
[ dze . 81 W Mdz) d 0,596| 0,555| 0,617 0,590/ 0,687| 0,607| 0,680| 0,594| 0,601| 0,614| 0,682| 0,605| 0,666 0,623 | 0,012
HdfmY §j tnd d

lteddzdd yodedd . rdtoder &3 " ted W 05 df oHrdevj digilsde' | dedzQ@lp telz LWCAL BREdes 0 s mddi, kzanSedred qzi

ifMtejHdsj | SEZOYF&§ P, ttjftejL jdsOlsdo dsmlsd.
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r?=0,910, ANOVA: p= 0,000
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{ dMEHAEE j L Ed sOIsT € OdiRFdeds o & tod dey [ fdazs ¢ & H dzw
ft5 oj dzd yd dzO o3 TRffls@ dzH Otols dzts ¢ ts

150 Is 2O dL FPFdehdd 2 cdBtejydr = OCoOktstdwn I
LOdzdesj 1 OrnBBHEO

{Odzj j BT d&zs §=COLOds, ybkts OCoOkttedd L Od.
tcOL dets?2 s j ey j dzr LOctew L dzj dzd © , dzts dzO0 BBdz' f
ftedqiesHd 2 CjBndBdujMmMSd?2 Wsd d cBjLBY Ofdyr 2 ¢
25 . ltjyHj oMmjets, 1kt sldshdshY ¢ kddjosH
dilstsydsd S Okd 1 cstBylsizdpez) Maff ¥ a O jfilse Wo dzw e Isfw
]l ZOHdotsMistsS d BdzdL dzj )y O dr dzOMj dzj dzdz" = § ZdzC Ists
Cu, Hg, Pb, Zn), O kOCY] tjCd, ofOHOsh ] ¢
LOdzdese ( Co, Mn , Niidzdz' § e )QCToptBRYd 1L ©OdztEl B2z | tS
I st I shissydy 2, c¢H] Ctdyj deswOydd okjlsOdzdss
d ¢BjLBfOMdsetse ktesodzw o dgj MEiBBdz § 8 t6OL. ¢ Bk
Ptetso dzj 8 L OCGtew L dzj dzff wv ovdiols uvfy z@d{ R &P ud mis™ o3
CO2dse. | d&OfMsswh jj otejdw Sd®RdujMStj L Oct
shdsod &5 ¥ OCkstesd, Stlster?2 SBkhmdse dds Ojls 1 G
s jet Mdd desy HtesWeodzj ded 9 5o §izHB BOH Azl Bz tets dz
L OGtewW L dzj dgdz" = BB dZOMisw i dMMdzj Hise Odadzts?2 OC 9 Olsste

1ted 1 lstsd3 Hdzv o tcj BEFdRAE: O tc QO sl wep@zd R o 27 W OL dz
tesMmistsdz dz0 § jtcotsdy + sOf j, fsmdzj HizE P dd3 dzj L dzO
ZOYDzP j tco 52 f sdztho daiz?]. . 1[99 ofmjrs L OGtW L dgwsh
fdzj H MBPFed, R OLOSIjtjd o' M d2 kistsey dzL Olfts e
dqHj dsdW dsOyds fesyjmMinse, ctlse jlsflse jdadzr R & L
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dL d3j dzj dzd 2. Judh jdedj ©sMOHCBss d YBHH]tY Odd
dMmMmdzj Hts9 Odadats 2 OCoObtstedd ¢BteMitets L Odkzde O
Hi Wisj dz desfplsd RS tetststee OdedL ddso  OCC k@Y ydd |
® BEkrlbj] | SdEEREstcE®@dzdL OB d of MsSddd Isj o
slsCter Isr R tc 02 sdzO~R ViNMEted2 MEsets LOzdoa O L Od3j
Mstclsdtotse ¢ R, siCdassgytat@dy MY shseMmlseakzjls o 3 o Oded
sSBtSEON jdadzer 7 ofjdsd LOGwwLdwshddizsd ojh jMmlseo Odzd.
s tets 3y ssc ts, Zz0 sMmdztso j ftoddsj dzgj dedw sy
WOCktstodzse s d CtesMMStctej dzv ydtsdzdese s OdzOdzd L O,
dmf sdzr L e hdr Isjteds dzj udlsSdnrm d3detsy § Mise, fts¢
LOGtew L dgv ¥ h d A oJhjMmlse d d-~r ftosdL ®@sHdz d dz
BOdzOdzmtsear 7 € todisf jrtc o(diyaistsicdsdzjd? )o ststcd ydetsets L OG oV
tetsis© dH Qdsddeftidts H2P2O BE Isd] [ tetsW Jdzd Mstslse jIsMmls.
dmistsydzd ¢ Od3 i dPdzHclr fo Islag dfiag dz!  dzts 31z, Cslstste” 2 BBI j HO
BdzdL dzj ¥ Oh dF fsij dzj ded?2, 1 tsdzsor 2 tcOLLddsip ' df Oftdd
sMOHC s, d bifeigdRE] dajlztledzz L Octew L dzd Is j dzj 2 dL
¢ BzteMScd?2 d uvimketed2MEd2 L Odder . rj2fmisady .
1 Edsks? (e, rdsidH d §td o ikt sdsfihgs suigd
L Odzd @ OF ; slsCter Istsi ftodelsjg®jls | az@dfdedsinls 5B ® d
HeBd dzd tetseo Ocdzd j d3 o lststesets. ujteteda j dzdz” 2 o fls s yded
sBj M j ydoe O Is Hd dzOdzd € &z BOd&zOdzMtse ' n Ctcedoer &,
o Cdzg yos h g2 f totsW d dzq olststed ydetsc s L G ot filg] Qlzd
cl CMmistej BBOdz’ dgf 2 & (ftoesWddzd § sdzd dstsH Odz! dets?2 H d dzO
VU ftesWddzj?2 obttedydzsets L OGCtWL dzj dzdW tslsdztsfyd
LOYf OLH" 980dzgdj o HEsMisidy jddg@Bld). dROE e Rz zs@o 6B Mis o
ftesWddzj 2 IifgBctsBlE@PlE @O MpOMrSHESAE 9BH" . [ OL ¢
sk dziddi JJ4 otH ojHJl ¢ fMmddyddeds Ctsdzyj d
LWWJCIls). 1 ctkfdfd CMitcd] ddydod dscts ttshisO
otsHT  tsdzsiyfddsdjladis CdzOe ol dits.? tE@LiHE yd o Ojls MtsH j oy C
ftedyj 8 tetsfmils Ctsdgyj delstceOyd?2 tsmdzjHdedr lsteOy O
gL d3j dzgj dzdw o' Hjdzj dzdz 7 ¥ ddj?2 GBEMdse dj d
cMOBssYdh jddw e sMOHSEBe, §tdwjiid R H pdzOaRd & jW
Hso tsdz! dats Istsydes slstcOy O Is 1§ tsfdzji HiffoOHIs j A2 Hakzh)dzd -
OCIsdodetsisd d JjJj daj Csltstetsy sy dodzjdedj, fmdady J
LOftejls {2 ftedmMOHCd, {CMlstej BOd dzF j § OoBHEC &
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[ d 2OdEShQj 65 ktotso dgv - dd3d ud MG § das j TPEEME T OElzj dz
d SlsHjd d'f8 1), Gekfdsod &0 Hj2Mmlsedjd ddsHt
J Misjmise j ddts, ftesyj mMihse MOBsSsyYdh jddv, kst (
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