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Lead Mine at Klity Village of Kanchanaburi Province

Adis Israngkuro, Chakkaphan Sutthirat

Yuwadee Kardkarnklai, and Chanlana Padungtotl, MD.

Executive Summary

Lead contamination at Klity village of Kanchanaburi province in 1998 reflected

failure of natural resource management in Thailand. Managing resource utilisation

conflict is key to successful resource management. The lead contamination at Klity
village is merely a synrptom of resource utilisation conflicts, such as, the declaration of a

nerv forest reserve vs. the use ol tbrest area for lead mining, the erpansion of agricultural

areas vs. tbrest conservation, or the erpansion of agricultural and residential areas into the

lead abundant area.

It is essential that Thailand begins to adopt tools and instruments that will help

manage resource conllicts and hence maximise their utilisation. This includes instruments

such as operating a performance bond to increase eff'ectiveness ol environmental

protection, maintaining free trade in mineral resources, tightening environmental impact

assessment system or enforcing zoning system. Nevertheless, it is vital to recognise that

individual agencies involved in natural resource management can no longer al'ford to lbcus

their efforts primarily on their orm specitic agenda. Piacing the social interest before that

of the agencies' is a challenge lacing 'I hailand in the future.
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Iould 1 1.1 riluelnrrmnuoriau'lalurrriu ;io:li'rir 1ria rlur.:rirriluo3.r un:o;lfrirauririr
'lrjriJultlanrriau'lr orn: urrnr:qalrhnrrli]o z du o:rirlfiaunr: log tiketihood la.rRrrr:dro:riluta.r

lioolullsalnru i rirn"l
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lrr -\-1fw r. lr /: rru'rl rn - lr: /^./\ /- /^ \l
l|lr L L\r. rt [ - u !u7p \4, /l+ r tn 

LLt u/ro\t\ i 1- ttryTe\t\, ) j
/=l

. rn h lG,yrp(A,) G,.,(A')l r ,rNN h Gw,(At)\ (8)

urnaur:61fornrr E71.; inr:n::o,uuJU togistic !!.r:fl nl: Atz inhunr:riJu nr:rdr*o:ilu
rf$L! A/ = a - bA o:rirlu"arnr': G*r(A) i.:rjrrrluilu

G*o(A)=[+exp(a-bN]-'

(6)

(s)
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:

:

:

(10)

= 
[;)"

lol wrP n:id1 ^.^n = d/
/b

|!o: wTP o:idt mode [ + exp(b)] (11)
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, -l 4 ;-
RIUYl 1 lJ8 d111l1l Lo ln 1a nflnl n1}i nt:u'tuouniu Llfl:n]:oaflta.Jt'tou

,;-
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n 1:9| 0 lJ a'l n,l iJ

%l*Yt 1
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nltoaunlnlsi
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2'tlUto0u

3'rlvroau

5 ?1rLOa

71ll/LOAU

10 ?wroar{

15 ?Wroau

a ir*/r6au
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8,)ld/rcla
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or:ro n drlreuuuudoun']rJ uunqrsJ rifrufi ?irnr:6ngr

fi U1t,[ o'11{?14ttu 3{a:Jn,] :ouat

1. U',t Ult I U't J R:? nl

211'lu141lltfl3

56

56
-111

14.7
-a ^l3. LlUnd flLU 28 7.4

4. lJ1Ufl8Ad'rJ 35

5. lt',tu'f'tyr tu 59 15.5

6. ljlUtnJin)-t n u 42 '11 .1

7. 1J't l{fl: v{1U n 1-)

B. !"ruvirduue.l 50

:1 380 100.0

ilr: dr':roa'or:olouanr!"uii'uLiionr':tri6rurri i:rrs'tnu

zuanr:ircr:rcri

arnnr:dnuralll ryr'l}ha.ry riru rrurld nrr riluad rro:vrnfrn::rci'ruerntvrrlainri er-todr.]

rrn 8 uriL'ru nriir
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-- , q i a ^ I
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xo-nn1nliu n1:Anu'r1cili1n1r '5:r:1r[ri1#r ::anflualnr:fi (g) rd aLilunlrrirulruunri'trl?1r
A A' I "riurruffrfiqilr frnlreilu?tu (o'rrrJ fl) vuri'r

(a) (b)

Response = 0.8515 + 0.1 134 WTP

(1o.o45) (28.u2)

- E r ' ' " rhurrukiqn!fi mrfi (10) ryhn-r zso rLrndoni6auaiordauqnul{mladulla.t fl mn1-]uLRUl.llu nn

nr:ro n sa nr::J:cur r[nr:fi'leifi 6ninaz aost-rtt :

o-rtt: n,]a u:!nn 5

fltflnr 0.8515

(10.045r

wre l4nrirolur6rlaijrusjanuqj aiulunrrudb Jrgrror:fir1 0.1 134

(28.842)'

Number oi observations 366

Log-likelihood -670.3710

rrlulun : ' in':rru,r6afia u'i:o-liauc:95 nurrLnrrlir dra-rlr:in#lrirj::usnr:inrrr:rflril kifio:rfinnrrr

fioanrnl rfruioua:5

lunr':roaarnrrlurrdaialarlaeirnrl reux'ru1i1noiunr:finur'lqirirnr':::lLrrxcirsunrr

wrp Iounr:{rn'r((rl:idrn'qlrf,nuririnrr&dlwluf,fii.lrirnauta'r;:zrruadr.rl':fro i;dtilui;
' a a 'roaraar:lrrrxurrdn:nu'hiflnlr:rfl Rarfl?'1u1{l tra n a'rJ ar t{ d n11n1}': u0ft']fl'l'tltLdu14'lu lll:'l;o'lfl'l

{rrdaiaorur6rlol:aa:rrnrtfrodrurruia.:n-uruon'::vtttarnn:frro:utl:lTruurlliffarr.r uqirirdr

oatlrlar r:ruuinrrrrirrdafiaairfiriro:inrrrn'::ruluinuru:iairrutoiiunrirdn.r.ll3ogirfurffcr
.f.lUtlt:1:trn to

nr':6nurd'kirirnr':neaail'r:ur dri rJ::-alfluarnr: Willingness To pay Function loocr-r

rurlrfilflunr:vrqo ar!::norqiruo"rt:l: z niiu lsiuri d':u!:d::lorrr':uu:.:z o.::Jrurrdrfiodu un:d'r

ru :riruunnn1o.rlicrar tdu aru rutor a.ro't"rGau 9ae o1't'r.r .: gao.rdalnfikilunr:irn:r:r{rlnr:

Willingness-To-Pay Function ttn:fl'l.:'l.l o uae.:6.JHe.]la.lnrrfi nur

o1:'r0 ?.t o'tt{'t1{NRoullu 3{0un1&crl$41']sl tcrr.l toN15?un1no ntttJ ttunGl1 0'11-t11.t'1'hl: oll

no n:53J

i'l$?11

11lt:al stl+

drx':xrio o u uuudo! nl tJ (nr.)

n1u-

!19

'titu-

llt%?8t

l nlu-

1tt

'iririe u-

tri,'tu

n'rr|tn t1l!011^10:fi'1 4 64 42 16

6 42 5J 20

8 29 53 20

frrr: ih rrtria 1o1o laorl"uio"rtfionr;nianr:l'i:rtsln u

i]ri 29-30 lt!6arruu 25,16 ru lrrs:]uor.ru1d5llqof ifr qortiru tnr.r-i
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rua:iuiu ihri'qnrlofrfr ru:;oirnrrrrilfianafauf,:95 
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tuflltri'r urnl::trsu6qt'jryririrurla lqui
. r ; a e ,w a L c

utL't419':n ) tlnRtft) )tJtRul4tuni:R.111" tu a t71tJlJ n!11tuu]uyl1-J1:,r1'duo o ?1 ItJU)1tull1o;n1 uatitfuu
lrnr"':fieira'r r:Rn6ra.:sr-ru r Hilt Tribe fifi.ttiluLr^ r.o:ifiuihfrzu iirilqn.:tao,tllitfiuir lt:tr.lufi
riJu{rrtrunrrLrrhl:i;:oluollriuu'ruflnni'rxrltr n-rror*,13 o3ulr-r'lru6aru qr-rrrJ:druruar-r8n

tl[R51r:atruJu]uoner ut:uulrr.liirir\aciarirnrruriulr r Io Irir #url:;Rnfi a.:rl-l u : Famity size idr
rilurrn un:iriueno-ru ur:ruarrljr;:oirnrrrrduurra:rfirLdudrn:-rnirGauiilurolurldu drrflu&.rfii

.3'd...
t1,1EruR!tana to rluRon1:flnElyi lrir nr':fi1;:rr:rur:rrfiia-lrlrqrlainrrrffotlnLuro:n-r r'l"Liir ru 

" 
a., oriua:

n n eia.ru-ra'hi; rirhirirorTr:rirrrueoa.: rfi arrl"':rrrfiurrirl'r:rnriufihjr:rlrarirrlquror:n'rrfiodr*
r I :-

t]151:t140 to 6n.JFItfl 1'tllIRU1,11trlj ir.Jllt:t ttLtu fl 1u ni: n'tfl .c't')'l

9|'l11\t f 6l'l1El1.lll1UtlA:F|1141\tdOCl?jA.tCl.)ttll:

Gl-1[[rJr R?',1tJl.i 1U n.l[aau eiraieurfiuorru
1G]: S',t l.t

racirnrrrr6r'Lldr uoianuai o16au lrrr ;

6t fll t: rl 6t1.[ 43A.4223 474.6356

ll fl fn R.l Ro 77A.O127 858.4609

uRn'tfl'tfl91 242.3346 277.4616

REASON rr:ru-'hil:rr ar llt o nr:rff fltJor.rr e:n-l

1 = ?t t'rLl

o = 'kivr:r r

.5683 .4960

FAI\,4ILY SIZE 1ra1]onfl:?t:au
a'l u'1 u6r'l I n 1

4.7732 1.8669

LEAD IN VILTAGE ti- ultJll011 19:n?n1u tu14rt'tu

0= t

.5383 .4992

HILL TRIBE
/{-rxatlqlJanfiutuu !'tu

1 = lnuntlr
-' -i0 = txa'd1qau (lYrunlr-xnutrr lruamu)

.2077 .4062

filr: i r n rl: fda r nl Er u anr !"ui,l"'u rfi a nr:r rlar ur:l:: r'n sln u

nr:drrurilrnrr r:,iri 25,t6 tt0i nD'ltu!n{1t.t1lub?l



oAni Afir'rrn? ru oq6ir1, {nfli'uf, Eriinri, qrd nronr:nilnn unv nry.ri'unur anlrfl

-

=

:

:

:j

61r1n o !{an't:tl:tIr rnn.-dfi an6tra!o.J6'?$ r

r.\u1u!r,rn :' inrrrrirrdoia r*::n-riaun: 95 rmanrrrir dreb.lr:furf,fikir.l::rrr*nrrioruriluLlldfio;rfinnrl
fieHorohiriuia!a:5

fi m: irnr:friornlnuanru"uio" tfi anr:vihur ::tnnlltu

Fr"rrir 6.rn-r r:nffi:JlcYir uari, orr:rrfiuurufrdrurrxloiornii oouote Bounded - contingent

valuation Method inrrrdrrdafiornrr:rirn:uriu nruinrrniuurj:luffqrrifiiolrdrrdofi arnrrsff6n'u

911 ltlj'tlltrtnlll I q.lfl n n1111nau

nr:r]'::rfiueran::vrro'ruarntvt'[,rirrnnr:ffrr:ruli.Junriruririrufiloi'r-rruan'::yuorno:n-lrrn

rrfia.ri*o nqir.l fi'$ 6o t) niiuso.rvio-rjalr.rqj-riariou 2) n6i Ja.r'r rn:31 nriuuririruduirirnr:ih'rrt
Io rrirHanr:rirurudrRrtr tiur.tr urrnt]orro;n'rryirniu 750 !'rreia!6 arreiao.:16au Rflrn-uli'u1ufl:-?

6arrikiilHan'::yruluuain:nrir ua;rirrilurnrirqioij o:kirnrirnrurdurru:rrirfiardulufrlddrirnll
f;nurtyirnir 8.3s n-ruLlvr ntrdlsnr'r'r:riqunrirnrrr:r-aur.rurirusrnrr^raorl::xrrr.ruirrnr#i:Jrgrr

J J \-- , r J.J.' ^ A ' J - ,. I t)^
o:ntsU loUn'r: !tt1U Io1J0n!::a]au Lu'l'luYltuutn fl ltlnl'5lJ't:ttJ1{ {n!'t:t1xu?l01fl U a I lu}'{uYlnlnel

rJqrr riJurJ::rrrudflg',utrrnou Hanr:6nurrarirorrutf,ulrtarairirqirnirfinr:a:rilu d'rfu nr:

dnurirlduinnr:do:rj:-:rlocirnlrrfruurudrirur{ulriflrr::o'uR:tr.:uonsit.rra.::rrlo-r:uir.l::trtl

lqdlrddrfioHnn:rnr-r nn;':rulriladur a.rl::mtunulrrlo un"'r!l En'nl i, uao{1frfiuir i:na$fll{
ln uloaradui:r lki eo,tot rrnqionudail 1usrui:rtrtuiarfrulur-:nruiiiquro:n'ri'iruki
l'5: 'rnr'10,829 lrrqionr.raiail o".rfl rdarlirrnrirnrurdarruirffoduhirijudrdrurr:aunirmu:rru1d'

rqddrta,rnulyrlntl r:rre 16runr:rl;xrhnr.u,iu"rrrrffudu 6n 7 .4o ti1 rhlflnrirnrrrriu"',uiaunnn,i,
rfilorn B.gs a'rumrrilu 61.80 dlu!'rn l::n arqir ulnrirRrr u rfiuur 8:r ulun ii r: aa lvi a- a1nr!-rjarior

28.50 n'luutyl niiurja.:ru 8.66 {l$!'ryr uo:nriln rir*5u1 rrirn"l 2+.64 dr*mn (ql't:l.r t)

6'rnrJ: n1atl l:3{n 5

nl nnn 1 .1244

(5.832r

vwc l ry n rir aru 16 rhijr a si a n uqi aiulunr:urib fl r-rlrlr o : rir 1 0.1197

(28.17 4\.

REASON -0.3474

(-2.68er

FAMILY SIZE 0.8030

(2.034)'

LEAD IN VILLAGE 0.243.

(1.850r

HILL TRIBE 0.3541

(2.061)'

Number of observations 366

Loglikelihood -657.6765

iui 29-30 Y{qfiAn.luu 2546 ru l:.rurruorrla.lrraaf rorritl tn13



$iri:nlyvtuanF snv?nn1nl.lu1lt

(141i1U : !'t )

':r u'l riro i er s a,r tl:crr n:
11.1 115: tl1 €l

uriri, ufirirnr:6nur ' a-griieu:rs'i6i

,e A 
':-r 8 to tafluq afi:?nai{o all 320,404 43,316 7 .40

l- i
t't u LqtaRUq anuo a)l 80,10'1 10,829 1 .40

otr:r.r a :ru'leilaiuza.] :;zrn: fl .6. 2544

frlr: ' dru"nJq6rl::rrrr6 iitrinlrunru:n;:lnrrlrhurnrtre:uJfille:i..lnlur.i.l.rr6 25+5

' ii.r':rodalolnrrorriuii'urfi anlrnhullr:urq'hru

i- J,J ;^ * ;.
n-rni!6urfl'l'ultRU1.1'tSYltnq]Juu (6'1.80 dtulj17rflall) fl1_r'r'rr!u! x'lrrnn1luirnnl)-rlurllaulja.Jo:n'l

,e ;. d 2q L,:, S^S\- . ' ne, tr ^ I
I l-61J:Lt n{}4 tJ!'t1rl1rn n'tlfln$1 .r.l!mu19r:nllull lauulno.Ilu lol.lnuR t u 6n,}4ftolunu lqlln uu.t 1l:r?rll1rl-
)- , ., !;a-, i , w ^ x
lrqnnc.l'llrlrviuywrrruurnro:nladua'l Rai fri nJ:unl:ll rtiluLirr rxe.r n arr !n9r1r-LUr]1.r'r u: a u L u. f, l
l',1'r.v u nr) nn rfl lJrr: tto:r r tl::ot''uttilufir6ug: eru flru1l1rnr:irlu0'rrtno:n-'tn1n atfr!$r.l*ifl6vr

."iS_
ln l$:J::ouqrin'l lu8'tlt?ufln a nlfliuan[:a1n7']'t l1.1tnqpJ 11l lr4 un1:||r4':n'5:n1u1ai a:n1 1nlj1l trfl:u'r

a q An:rrin'r:liln o arql:r!8:n-l:lir o'r1r'r:1r arl:::r1rl-la1lrirl*Er:n'r rrir riir,: nr r'l.qi arnnr':fiionro:ir
A ^ X . A^ :
Yllno'r1{11fl-ll}lon1n}1d-rull0luotunu n1tflnB1nnl fltlJltnm:J lFtl't lJRn'tfl')'t:,[fru141utlI1]tnolutyt-l

fi'r ot.ao iirurrnsiaii rijun:rlriunrufirff6rarnn:d,nr'::"r'lul.no.lor:rirlrnl:,:e a u,ri.rRdrfi L.r a Lr.16ur

rrniiounnr:ih:rl xlirf,zuu. nr:lurilaur a.ro:ri'li ei,: ru n qiomnrn a ralr a1nr,t R r u trrluo n1tu

in iilrirr sirrrra:inrrlrflu'hi'ld'fi nr::ilr nl ar nr nuii arurirlrtrfiqJruurfl:rir:Juriauluanrnurodal

ffqtij*iauo: 35 1o.lr flri'rRrruriurn uyrtirrc' un:6niara; os rillnr, rjurda*r a.rn:n'1firff olr n ar ru sr

A - & . ; ^ t ,if ,

01{ o.l1{1* t:o1lfl'l'1 tfl81.1'tgo'tuflllr]1y{Itnq1lutytTl:fl1'tlJ!ny{a0,t1aifll:nau[tt1l,:nttnnLL:n:r!nn't

rvirriu t3.ot irul-trqioil IeufirJorirnrr rfiuulufirxia6n 48.80 dlrrlrrrio'rl rijunrrrL rdunrufihilsi
.i , .r,9! r.i ,J. i.rrnoi'rrlr a.J ru a.JnlnuT:t'r1u!11I l! on nun'rllttn: lll{ umll1n1'ln ]Jo't lu|l!? tll?l ItJ !1.1tJ'r: du Lo u rJ i.cr lJ

n1tfla'Jn-ulriottdlzrlorrlr.innqiar lnnii aa{yia-rialnni-r-iaria u irocirnrrrrdurrafirfioo'rnnr:rirff o

, , - -- r j -n::tJ LtiLTil niL 9.98 loirriafiil:ruln.i ulfia,l oni fir:nrirorrlr-aurr ufr rffoornry,fial rrirni! s.os dru
2 I A)\-- , , ^:1l-r11 (O1J'ln X) IJrUfluLa:!uRnl: !a1nn1::') |'1.1fl1an ql:n?0ln Lt,l|'|o.l $tf]8 o ttfl:lln1tt:ufl5a.lR'Idu

fi1ualnn1: uruarrlJa.rnrn[ie];n- Luii'nilsader Ln uoJrijunaJrurririrqiiruru 1 d'r L1fl

. ,!, !v - ;^
n1tflnB1lnlJ001n't'tutflul41un1nn1tYt'It:'tlR'tu1tu lo 0'rnR?'lllLflull'ruTltnqilnrrr]0JRa'rYla-La

lr,r ni- ariau 9.98 n"rurrr rrn:unqirnrrur'auuluninlMia.Jloi'ru 3.03 n'1u!1 rrlilunlrl-0ft uHuuu
. -\ ,S ;" !,t-- re v

!?ro11{n1'tll ul^lrAurr'r Hlr a.l Lo ulr |'lu?14'].r olurfl Tbnfll Rfrl lun'rtno nlTty{0lrtnqnl':tfl:n u1n:!'r:rl1rFr
; - , .,- &S ' . , A -rLfl;flJr?eiiararhnullu nfrrno:nr:#rurq:ugeraoiathruflrfr anrrhr,uat.Jtiu 'rztiu (Performance

Bond) r,td-nn'rJrlarnr:druuor.r13u'::niq6anr'rei.tririul::n-rqtr Rrrurf;urr0dnroira;rfi6rdu1uaurnfl

!e uarn?{nr:.ur LalJaroorruolrr u1ua6e}rilulrulsnl:i::riuunrira a.l r.:tiul::n"ufidrj::na ni:eii.r.l

:ll i.toSall

a S\e. J ^ ! - -nr:flnrg'ru!o1{'rr.rno1n?1urau}11ufrarlr:rioitrriuorirdruuer.:riu::riunrrlrduuru
-;a,a-l

o'ruRn u,?o R 0! n'u RlJl:n au nlt tl.l tJ an tlt Lfl a frtrnuloSnlt tunrt0.t ln l14 r{!T3n a!n1:ufl2'r .::u9rr:1.ru'rn1ju

nr:&rurilrnr:rlr:iri 25a6 r3o.r nra!rliun!ao.irutiri
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LLn;1f v{.fi. 254s 1d'aan?i::r'rxrinrri6ui 1al"rfr 5) r.fl. 254s 6ltoiinr:rimrolf{rJ::notlnr:eia.i:-rlfio

"da,ll q 0fl'l't ! tfiult'l ur tnqlull n n"r:11't !11u aJ lllo'l u

- a ^ I 2e,lunr:rirurruei'unlfrr:tfrqiurrnnr'tflri::narnr':oiarltir.rrr ar ilutu 9.98 {'rul'ryr tts:

3.03 d'ru!l4 rhnirnr:firrri a,:uiirria.rsa':via-rialur!-riaria u [n: a.ll qr iirn"u nr:6nu'r'lei

drur r*rarr:rir rfisla nr a1a.l riu,i rr-lrud Io uldiq;r6o fiqfiuyin-:.rio u ar s vrtrdrrr r nrrl'irrrnru'
ivrl::nor nr:fr n r r rJ fl riG eir:l ti au hnr:rflr'::r-rHan::nraia-sn!!1o do u u n: s'?l n'r't t1o.l l::trtl a rjlitniinio

r:rirldr'-J;:naunr:mrJ1:or-Lriurial;r6u'ki Iolihufio;rflusiunufirfioduihn:-rril'::n ounr: 6orirr-au

Ianrara.rnlrtria'un':nrhriuri'rnrirrr:rldrl::Ltrin-r.:n:ffllsi di6qrilwiuyrura.:drl'::narnr':rrfi a.tui tvi-r

nir z.og drurrn e'rrirureiraa':la-rialuni- ariar !rd:2.14 n''ru1rr11 ensirunrilria.:rr:

015'1,t t 9n{?11.{t1'10 tcftl*dno qludz nt ?l

:1Un't't daJmo-

a rllrJ-

u otto u

an't lt 113l u11{

o)r J

:'t uYln 
'1r 

o

t. iirurunir 6 au (nirr-:au) 424 130 370 928

2. durru,a"ruelnrx lrrrln ir r':awtd au; 750 750 750 750

a. drnrrrLrftuururi-.rxrq (ri?r) 3,852,000 1,170,000 3,330,000 8,352,000

a. rirn-].lrriunrll".:u o (u'r )

r jr:J:-r:ru'ki z.+ lYj'r.rro.J (3)

28,504,800 8,658,000 24,U2,000 61,804,800

5. rirellr'riuar uornnr:rirrri

iaua; 35 1ro.J (4) (u'rfl)

9,976,680 3,030,300 0 13,006,980

6. lnrirnl rrr-aunr ufirFolr r arruoEu

iaun: 65 fla.i (4) (urYr)

18,524,120 5.627,700 24,642,0O0 44,797,820

z. rlorirrlaouju?aiFranriua:ararnriu ::fiu
iaun: 5 qroaoarulfl'rnn1J 25':J (L'rr)

7,030,539 2,135,444 0 9,165,983

fr !r: drurrulquqnru"uii'rrfi anr:ri-zuur l:rrs'[nu

4'ufr 2e 30 .}\lPrinru! 25'46 ru Ixurruorutdrtorof 331[14flU nnUt


