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.., ~
~U~~lU~ln~l~~~nl

~::tt1 L tJ'UD1~ l~~::~ifn~-n::-n)Jl 'Uil~mULL~::L tJ'U\AlMt9iail~mu tilil~mu 1,;{:;UD1~~::tt1~ln..
~~LL1~'iia)J~'Ut1~~::lii'u~d~~::yJll ~Lti~ 1 ~fJ\AlM~::tt11';{

~m~ 1-lf~::ttln'U aUl~LL '\Aji~~lul 'Ua~-nl~n~~~t9il~ 'l 1,;{LLn a~-nl~n~~~m~r.Ja~LL u~L~a~ Ul~

n~::~n aLfJi1 aU'\Aj~l-n~ nLL~::~rllAt"IJ 1-lfr.J-n~ 1 ~Jl~'U L;f!a L '\Aja~ rll~:;U~f1U'U~ ~::ttl~U'U L;j a'U aul 'U ~~ LL1~ 'ii a~"
LL~:: al~1~L'li'lriil~mu~'UMu1,;{~~lU'Y1l~ L'Ii'U ~lnm~-n~~~L'li'l'Y1l~Ua~ ~lnm~u~l.f)fJr.jl'U'Y1l~~~a~al~l~

". "

~~aLL2YLLt9i :a~r.jl'U'Y1l~tJl~if~ L~a~::ttlf1n~~:a~L'li'lrin~::LL-nl~i1~ {au~:: 95 ~::Lm::aUnuL2':i~Li1a~LL~~ ~::ttl
" " " "

~-n::-n~au'1 'UalUl::t9il~ 'l ~-na~ril'U ~a ril'U~fJ~lii'l LL~::ril'U~rilUL'Y11';{ ril'U~rilUL 'Y11,;{~::au'1 'Un~::LL-nl~i1~" "

LL~:: 1 'UL daLE1a ril'U~fJ~lii'lau'1 'Un~::~nLL~::W'U ~::ttl-nl~l~f1rilUr.jl'U'Y1l~'Y1l~n 1';{ ~::lii'u'lJa~~::ttl1'ULi1a~'IJ a~" "

'Y1l~n~::~u~~lruLiiauL~l~l~~l m~iiurilU~::ttlaan~lnil~muril'Ul~t1Ju~::~lru{aU~:: 75-80 iiUrilU

'Y1l~U-n-nll:: ~Ul~ril'U~iiurilU'Y1l~Jl'U~~l~~l

~::ttl~\AlMt9ia~::UU 1~i1~ L ~ a~~ln~::ttl-nl~1~f1UU~~m~-n{1~i11~ ln~u'ULL~::~~ alU'lJa~ L2':i~ Li1 a~." 0 0

LL~~ 1 ~-d'U~~ :a~al~L tJ'Ur.J~ 1 ~Lti~ 1 ~fJl~i1~~l~ 1';{ 'Uan~ln~'UM6~:: 1,;{:;u~::nl~lnm~u~::nau al:lf'\AjLL'iil u~ 1';{

:;u~::ttl1~u~~~~ln m~~lul~ ~~f1n~~:a~r.jl'Uua~L'li'1~1~mu1,;{~lnnilm~~~:a)J~::ttl~1,;{:;u~lnm~" " "
U~l.f)fJal~l~an,;{lu r.Jl~rualr;{ul'UL'IJ~L~a~ 1,;{:;U~::ttl~lnal~1~LL~::Jl u~~lru{aU~:: 10 'lJa~U~~lru~::ttl" u

~l,;{:;u~ln'Y1nLL~-d~t9ial'U (100-500 .ug fl'U) {au~:: 10 'lJa~~::ttl~U~l.f)fJL~l,f'U~\Jfi~~:a~ rll~:;UL~n

ril'U 1 ~ru1,;{:;U~::ttlu~~lru~lnilLLt9i~~:a~ 1,;{~ln nilu "

alm~\AlM~::ttl~'\Aju1 'Ur.Jl ~ru ~a 1~i1~~1~ Ul~Ln~~iiilliaUl~~'ULL ~~ L daal~l~LL~::e)a'UL '\Aj~U" u .

~alm~i:i~'\Ajl~ (l~UL\l'\Ajl::LL'IJ'U'lJl) ril'UL~n~::Lti~nu~::uu-n~a~ ~a yJll~~::uuLi1a~ 1~ LL~::n~::~ntJ~un~
"

LL~::-n~ a~Ul~

'ifJ-1F11if~n91'itf n1F1-]tnIFlU FIIU::-]ntJ1F11ff~{ jJm-]ntJ1;tJnn~1U
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."
tJ~3.J1W~~nl' UUltta~~U~~nflU't1~ta611'U61~"lIal

~3JJ1'Y1::L~alUa-3'IJ~1,j'UL 1:!\J'Y1';f'\AjiJln'jJlfil'IJPJ-3U'j::L'Y1A 1 'Y1iJ ~-3 PJU'Y11-3~-3'Y1::L~~::i'\JPJPJn'IJPJ-3~lUa3J'Y1'j.'"

'Y11-3~PJ\J 1~'lJPJ-3U'j::L 'Y1A ~~\J~U'j::3Jlru 9,000 ~1'j1-3fl1~L3J~'j"'~PJU'j::3Jlru 1 -al\J 1 ~ ~'jPJu~~3J~\J~~-3",i'~a-3tJ~l.
.ji'Y1~-3 LL~::\J~'jA15'j'j3J'jl'lf 'Y1::L~~lUa-3'IJ~lLLU-3L1:!\J 3 al\J YiPJ 'Y1::L~~lU~PJ\J\JPJn 'Y1::L~~lU~PJ\J1\JLL~::'Y1::L~.
UPJiJ ~'j::UU11L1A~1~~~~~~~-3~'lfLL~::a~1\Jl\Jl'lf11~ -Jl",';fULifiJ-3:al~U'j::'lfln'jU'j::3Jlru 1.5 -al\J~\J ~PJ1AiJ

PJU'j PJ U~ 3J Jl'Y1:: L~~lU LL ~-3 if u ru",l'IJ PJ-3'Y1:: L~~lU~-3'IJ ~l,j'Ui'\J~:: L ~ 3J 3Jl n~\J'Y1nYi a\J L d PJ-3 3Jl~ln" .v .
~lL"'~"'~liJU'j::m'j L'li\J m'j'IJiJliJlii'l'IJPJ-3L11PJ-3",fln m'j~{1-3'tilL~PJJ1~n LL~::m'j'IJiJliJlii'l'IJPJ-3PJ~~l",n'j'j3J ~-3-al\J..
f1PJ 1 ~Lfl~urum3J~J)11::LLf1'Y1::L~alUPJUl-33Jln ~J1L~iJ~ln'lf3J'lf\JLL~:: 1 'j-3-31\JPJ~~1",n'j'j3JU~ PJiJ~-3a'Y1::L~~lUv .."
3Jln~\J ~-3 Lfl ~urum3J ~.w'M LQ'\Ajl::Ul-3U~Llru 1 \J ~3JJ1'Y1::L~alU~-3'IJ~1 ~~::klLL~::'Y1 PJ-3LL~-3 Lfl\J 3Jl~'j~l\Jv. ..
~ruJ)l'\AjJl'Y1::L~~lU (~~::klLfl\J 0.01 ppm ~'Y1PJ-3LL~-3Lfl\J 0.005 ppm) L'li\J 1\JJ1U~LlruUl\J~'IJ~ ~~::klPJU.". "
0.10 ppm Uln~~PJ-3'IJ11-3 LL~::Uln~~PJ-3-Jl1'j-3 0.09 ppm Uln~~PJ-3'\Aj::l-3 0.08 ppm Uln'Y1::L~~lU 0.07 ppm

Lm::iJPJ (i'~'t11iJiJPJ) 0.06 ppm Uln~~PJ-3~~::LJ)l LL~::Uln~~PJ-3'j::1\J~ 0.01 ppm

...
LrlPJU 2539 '\AjUil1\J~\J~::nPJ\Jlii'lPJUl-3~~::klLfl\J3Jl~'j!1\Jril"'\J~'YJnlii'lPJUl-3 (Lfl\J 10 ppm 'lJPJ~Jl""j'nLL~-3)

L'li\J ~\J~::nPJ\J~lnUln~~PJ-3'\Aj::l-3~~::klPJ~ 92.75 ppm Uln~~PJ-3-Jl1'j-3 63.45 ppm Uln~~PJ-3'IJ11-3 61.00

ppm Uln~~PJ-3alUl 50.80 ppm Ul\JfJ'I!~ 49.60 ppm \i'lL'lJ1LL~-3 45.60 ppm Lm::iJPJ (i'~'t11iJiJPJ) 42.05 ppm

Ulf)~~PJ-3'j::1\J~ 36.60 ppm LL~::Uln~~PJ-3~~::LJ)l 26.55 ppm

." ."
i11'al~ 1 LLG!'{;1~U~~lru~~n11 'U'L11LL~::~\J~::nPJ\J'Y1::L~alU~~'IJ~1~~Yi~'L11L~iJ~ln'lf3J'lf\JLL~::LL "'~-3..

'f!~~l",n'j'j3J (",'tl1U ppm)
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..J~3JltU~~81'UR6l~i{tU.JiiJln't1~ta~1'U~~lIal

"'lnnl'j1L~'jl::\1'U~~lfU"1'j'l-l1JLL~:: l~'I-I::'I-I\Jn 11Jf.J~@1j{fUi"'ln'YI::L~"lU"-3'l1~1 (Lm::tJtI) MLLn n-3 'l-ltltJ" .
~ U~lLL~::"l..,-iltJ L~tlU 2539 V4uil~@1::~1Ltl1J~1@1'j.;11Jnl'1-11J~ (Ltl1J 1 ppm) .fI-311J"1'1-1-iltJ (2.05 ppm)

'l-ltltJLL~~-3~ (1.74 ppm) ~ (1.49 ppm) ~-3 (1.19 ppm) LL~::U~lnn::V4-3 (1.08 ppm) @11~'jltJ~::LatJ~11J

@11'j1-3 2

U~aJlru~~tt1~5~5aJ 1 'U ~tI~i{ruoM"iJltl'Y1~L~51U5~'lJ~lLLl'i~~U"i~LfI'Y1LL~tll'il~ n'U ;,~d L d eJ~aJl"iJltl ~tI~i{ruoM

LLl'i ~~'liU\i1ijf111aJ51aJl"iC11 'U tll"i5~5aJ~~tt1LL~tll'il~n'U 'U eJ tl"iJltld1 'U~tI~i{ruoMi11 eJf.il~U"i~ LfI'Y1 L~fJ1n'U ijU~aJlru

tll"i5~5aJ~~tt1LL~tll'il~ii"U eJl"iJL deJ~aJl"iJltlf111aJLL~tll'il~ 1 'UL~eJ~ eJlfJ ~tl~ru~uf(fJtll"i1i'U eJlm"i f111aJ51aJl"iC11 'U." '.."cO ..'" 1 .,.. , 1 ., cO ."cO cO .1'"
tll"i\i1\i1'l1aJ L ~ eJLtlU 5~5aJ 'U tl~laJ L'U eJ ~ ~ eJ\i1"iJ'U f111aJLL~tl~1~ 'U5f11~LL 1\i1~ eJaJ'Y1 eJfJ eJ1AfJ'l1~ eJl"iJaJtll"iu'U L U eJ'U'lJ eJ~

51"i~~tt11 'ULL ..,~~,f'Uiju~aJlruLL~tll'il~n'U

fll11~ 2 LL"~--1tJ~~lrufl~~11'U11i1f)l:.il--1 "l\1'ilU \1f)ULL~~--11i tJ n--1n~l6il LL~~tJ~ln1~W--1'lJl1" " ..
u~L1ruLm~Uf)'YI~L~"lU"--1'lJ~1 (\1'111U ppm)

"'l~~lrJ
r.J3JU1~

~ "'."
U')L1WLnU~1f)fJl~ ti~.u"

U~ltl'j~W~'lJl1

'lif)E/LL3J~~.fl"

1.260

2.383 2.625

0.620

1~wu

0.163

1.500

3.313

1.700

2.008

1.2981.613

2.050

1.985

0.535 1.305

0.443

1.985

1.548

1.613

1.817

1.378

a1'U1~~ (1)

a1'U1~~ (2)

Ua~~l

a1'U't1L~U'U (1).
a1'U't1L~U'U (2).
'I11L'lJl (1)

'I11L'lJl (2)

u11~'U~

ti11't1~lU

vilLal

a~wl'UliifU'1 (2) 1.260 2.157

,J
L\1~EJ 2.053 1.740 1.486 1.187 1.077

~lnm'jiL~'jl~~mu~~lru"l'j'l-1'ULL~~ l~'I-1~'I-1iin l~LLn ~~k1 U'jrJ'I1 ~~n~a LL~~LL~(;1L2JtJ~ ~ln'l1~L~"lU"
"~'IJ ~1 WUil"l'j~~klL WtJ~ "1'jL~tJ1~2JU~~lruLti'U ~1~'j~1'U nl'1-1'U (;1 LL 'I-1ci~'IJ rJ~"l'j~~kl rJl~~l~lnLL U ~ L~ rJ~

'I-12Jn~~v:f a'l11Ul'U "l'j~l'Um'j'U rJ~ 1 'UJ1~'UL;firJL w~~ 'jl~~~Jlft~~ln'lf~'If'ULL~~ 1 'j~~1'U rJ~"l'1-1n'j'j~, ,
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.,J . 1 " ~ .1 ~ 1 ~ ~ 1 ..
~eJU't1::L~"lU"~'IJ~l '1f~neJ ~Ln~m~uULueJU UU1't1::L~alU ~u~::neJU't1::L~"lU LL~::a::a3J U'W'1fLL~::

-d~lJl.t,~1u"1~~lfJ n"~ ~eJfJ ULL~::U~l LnU3Jl~~~lUnl~U~ ~~eJl",l~u~eJ~i\fJ~eJm~u~li1r1 rJ\~~UU~3Jlru." ~

al~~::~l~~ L tJurJ\'lfi1tJ~:J Ut:y~1"i11'WLL1~-l\ eJ3J'IJ eJ~'t1::L~alUa~'IJ~l r11~ lcJ{:sum~Lc:Jl~::l~&i~~l3J~~l""'eJU

U~3Jlru 1 U ~~ LL1~-l\ eJ3J'IJ eJ~'t1:: L~alUa~'IJ~leJul~~ eJ L d eJ~ r11~~1't11~iJ eJ~ num~uu L -ij eJU'IJ eJ~~::~lcJ{lfJ m~r11Ur13JI .
~~eJnl..ij'~ 1 uJlil~"'ln 1 ~~~lU eJ~al~n~~3JeJul~L-ii3J~l~"'~~..ij'~ ~l3J.t,~eJl'" 1'lf15L~'ifu ~~o1f'U~::~l~~eJm~~n~::neJu."

..12'1" 1 ~ 1 ~ d"
L'WeJueJ~num~a::"3J UUl u~u~::neJu LL~::"~LL1~~eJ3J't1::L~"lUa~'IJ~1

1J~~W1Un~~..
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