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I 

~ 'U ~ tJ-j''U tJ ~ .:i fl Wll 1 'r4 fl .:i tJ~ fJ ~ 
tJ1~~1lJ~tJtJ1~111ru ~.ft. 2561 

~uau~uu~~ ,rumui~~un~ 
nti40l~NU1TIU1~ 1il1~U'lNt'iimu~:nta 

' 1 

.:i1'Un1~\9l'tlt1~3JaeJ-avtta~~.:1tJlina 
'IJ ~'IJ 

I A 

n-a.:1"tf1.:1a'tl11l'U1a 
q 

~a1fUJ 2561 



0 0 

fl1'U1 

11EJ-:i1'Ue.J~rn1ul)u~-:i1'U~'U~u-r'Uu1-:i~ruf11'1'1~-:iul)Q~ u1~"il1u-:i'Utl1~ii1ru '1'1.~. 2561 

t;iu'U-d' ~lilv11~'W b ~el 11'll11ii e.J~ rn1tlnu~-:i1'U 'Li ry vi1bb~~ ~tl?111rl'IJ el-!! n 11tll)u~-:i1'Uf11tJ 1 'W ~'W~111'lltl1-:i 

~rum'l'l~-:itll)Q~ 1~vi11-:ib~el'W~ml°lii 2560 ~-:i b~el'Wtl'WtJ1tJ'W 2561 b~mu'W-ilm.i~1'Wm111-:ibbe.J'W'll~Vl11 

~lilf11'a~'U ~tl1'UU'a-!ll°ltwf11'1'1 ~-:itl f) n ~ 'a'dl.J~-!I b U'UeVellJ~ 1 Vf ~~?l'U h Plm~n bb~~'Vl'a1'U~-!I e.J~ n 1'aU nu~1 'W 
'U q " d.Jcu 'U \J ~ 
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~1£J'31u~iln1~t1iltm.:nu t1~::lii1u'3ut1~::111ru cw.A. 2s61 

· ~utlt1~ut11'3~ruf11cw~-3tliloil 

1.1 ~~~ : ~.:ie:itl~ 2/108 ~1'\Jm'VliJe:i.:i eJ'1bnmiJe:i-:i ~.:J'Vll\;16tl6'l'U~ (mJ"l'Wb61JIJltlnme:i-:ibviPl'U16'1 
'\J • '\J 

~1'\J6'1U1'Ub'VllJe:i-:i) vi1-:i~1mviPi'U1miJe:i-:ibb£1'W£161J tl·rn:i.nw 10 n1mi1\Jl1 • 
1.2 'Wn~'Vl1~.fl3lA1~1ili : 

" 
~hun~1'l.!b'VIA'U1il N 14' 43.889' E lOd' 46.122' 

A'Ll~h.J-ruu'l~flru.fl1-w~~'i.Jnn~ N 13· 15' 42. 10" E 1od' 57' 31. 75" 
" ~ • d.lv 

1) 1~'Uuu1u\;1~,:itJnn6'lbb'U'Ut1-:ivi~nHe:i1mPi 61J'W1\;1 5 ~n'U1Pinbi1m (ne:i?11'1-:ibb~1b6'l~~ 
d.J '\J '\J 

'Vi.Pl. 2554) -:i'Utl1~ii1w1'Wm1rie:i?11'1.:i 7,590,000 'U1Vl H'~1V1fou1u\;1~.:1tll)Q6'1~1n~e:i.:itl16tl1t!V11\;1 
2) )~'\J'Uu1u\;1~-:it1nn6'lbb 'U'Ut1-:i'Vl~n He:i1mP1 61J'l.J1i;) 40 6'ln'U1Plnbi1\Jl1 cne:i6'11'1-:ibb~1b£1~~ ':..J'IJ '\J 

'VI.Pl. 2560) .:J'Utl1~i11Wb'Ufl1)ne:J6'111.:i 18,500,000'U1Vl1i~1vt-r'Uu1ui;)~.:JUDf16'1~1f1U1'Ub~e:J'U~e:Jtle:i1~tJ I d.J '\J '\J 

ol .,j 'I )f .,j "" 
mn'W u1~f1e:J'Ufl11 I G1tn'WV111~fl11 "1G1"1 .f11tJ b'Ub61l\Jl'Vl'UVlb'Vll'll'U1miie:i-:ibb?l'WG161l • 

3) e:i11"111bn'Utiv 
' 

4) ~e:i.:i~n'Vl'W'n.:11'1.J '11'U1'U 4 ~e:i.:i 

5) ~e:i.:1~1-Urn1'U '11'U1'U 1 ~e:i-:i 
" 6) tJmfiuw1 



1.4 '4fl~1flj : 'V'ltJfl\ll'lJ'Vi'11tJ 

1.5 j::uua151jrutflnfl : 
'II 

2 fl'W 

~ 1~'\J·1.AvHh 1-i!'U~fl116Uel,rn111 'V'l.Yh?i1'W.fli1.fl1fl'U1.:Jbb?l'W ..ij.:ivi1~61J'1'U1 
" ' 

~ W'U'U'IJ1~tJ11.ff'U~fl116Uel'l m1tJ1~tJ1?i1'W.fli1.fl1fl"1!'1'\J~ bl'.lm~el'W'V'lniai~mti'W 2559 
" ' 01 

~ ~'Wt!tJr'\Ju1.:irJru.fl1'V'l~.:itJnQ'1 mm1tir'Uf!twy1ru 1'Vl1~'V'lv1i1el~el1v1'VJmfl~el-V1ti 

QC\I 0 Q 0 QI fl tl..c::... 
2. 15fl1j~1b'lJYfl1j'lJ1'U~ ~ ~Q~ 

ial'W t!tJr'\JtJ1.:Jfl UJ.fll'V'l ~.:itJ n fl(;! r'U'Lhu~ bU'V'l 1~ ~.:itJ n flff'il1 mti~~~.:itJ n flt'l°Uel'l b 'Vlial'U 1'1 biJ el 'l 
'll q q d.J 'll d.J 'll 'll d.J 'll 

bb?t'W 61'V b YI ti.:Jbb v!.:i b~ ti1 1~m.J1'1J'~~-ltl n fl~v11 tii~ m1vil1' flv11umn:w bb 'U 1vi w ~1"1!~1 ~ 1~m el 1~ti fl 1~'\J1'W fl 11 
q d.J " q 

VllJflcieltJ61'11ti1'Wti'.:itl~bb'U'U1:w'1-i!elelfl~k'il'W (Anaerobic Digestion) zj.:ib&i:Wfl~'lb~tJ1 (Batch Type) fl~11f'iei 
b~:w~.:itJnQm61~"il~'W.fl1tJ 1 'Wvi~.:i1'U bb~1u~~1tl'.:i 1 Vi'61u'Vl bbt'l~bne:ifl1'\J 2s l'W ~.:i"iJ~tJ~e:iti~.:itJnQ'1eleJfl"il1fl 
tl'l'VllJflt'l'l?it'l1'W'Vli1tlfl1eJ'l~eJ 1 tJ 

'U 

2.1 a1'W'lh::neiu~tt1~ru ., 
1) il'~V1~mhlaa~1a bU'Wtl'lflel'Wfl11'lb61~:wbvi~mtJ~bVl~ti:w '11'W1'W 31 tl'.:i v'i1vitl'1~ 

'U 

bn'U n mb'1 ~ci el ti?!m ti~.:iun fl(;! 1~ti 1-ff bb'UflVl b~tJ"IJu ~~hl~ el.:i m1e:i e:ifl68 b"il'W i1tJ1~ 1'ltl1 bu ~-u~ ~1vir'U1~'\J1 ti 
v 'U 'U 

'l.11 bbt'l~l'l~ fle:J'W el ci v11'W~1.:i i1°1iei.:i 1 Vf fl'W'1.:J'V'l ~e:i11~1tl~ bb'1t;vim~'U1tie:i1miai 
'U 



2) ~1'W'Vl-a1an--a~N bll'Wm'W'Vl11t.1~b'V!~t.1lJ~'Wlr1 n1t.11 'Wm'W'Vl11t.1meJ\l~'l.Jci1\li;'llil u11~ 
' ' 

~1t.1~'W61J'W11il 1.5-2 d1 ~'l.Jn1;11\lbU'W~'W61J'W11il o.5-1 d1 ~'Wumll'W'Vl11t.1V1t.11u 'V!'W1 15 b6il'W~blJm ci1'W~'W 
'U'W?i lilll til~'\J ~1t.1001-U1t.11l1;111;'1~ n bb1;1~ilvifil 1~ u1t.1tl1 ~1n m'W~1n~1'Wci1\l ciu&Ji ntl 1.rr1ri111~\ln1'\ll'Wlil 1 l''Vl n 

' " ' 
1~t.J~ 4 blJ~1 btilt.11€l'U'U1b1tu1~'\J'\J"1 

3) tivtlTu\-Pltl1 baa V1~\l~1 n ~tJcieJ ti~\ltJ n n mMci~1'W'Vl11t.1me:i'I bLGi'1 ci1 'W~ b ll'Wtl 1 
':.,!., " 

~~ 1 'Vf(;1~1'W'Vl11t.Jfl1€l\l ciueJintY1.rr11°1111LLGl11'Vl(;1~1'W1~'\J'\Jfl1€l\lbb!;l~Loif1ci1~'\J'\JD1Utiltl1b~t.J~eJ 1 tJ 
" " 

2.2 n1-abn~tlljma11'Wi1.:i'Vl:U'n 
b~e:itl1~\ltJnn1;1~1flWbfl'\J61J'W~\Jtlnn1;11ci1;1'11'Wtl'l'Vl:U'ncie:it.11;'1mt.1 (1 tl\l ~eJ 1 l'W) ~~'W'Vl~tJ~ 

d..J~ d.J~ q 

ifo tj1 mi11lJ'IJ1~~~v11m1cieJ t.1?i1;11t.1?i11~'W'Vl~tJ bb!;l~~\l?intJ1n~1\l 6] 1 'Wn11~~1 ·fa1mPi zj\l~~ Lntil m1 

bU~ t.J'Wbb U!;l\l'Vl1\l:U1 bl°li161JB\l'111U1~ fleJ'\J~1'16] 1 'W~\ltli)Q!;1 bb!;l~vl11 Vlbfl till°l11lJ~€l'W~'W L~eJ'V!lJfl 1°11'\J 28 l'W 

n ~~ti cie:i t.J~\lUDfl(;l(;l\lcim'W meJ \l ci1'W~ L U'Wtl1~~~fo~ 1'W~'W'Vl11 t.Jfl1€l\l1 'Vf(;1~1'WvJeJtl1~~\leJ V~1'Wci1\l 
':.,!" " " 

1;1\l?ivle:i~ ntl 1.rr11°1111 bbGl11V11;111wi'W1 tltJ''lue:i bnutl1 bb1;1~tl 11 tltl1util~1 t.1m1 b&ilJeJ1 mPi rieJ'Wtlcie:it.1e:i e:in ci 
" " 



i~ bb 1~~el:IJ~el1 ti ciTU~b lJ'U"IJ el-'.l bb ~-:J"il:::':i1:1J~1 tl'Ub lJ'Ubb~'UeJ ~~~TVl1J'1"1JeJ-'.l611'U'Vl':i1tJ fl1el-:J'U'U~ 1~1tJ'Vf(;116'f ~fl 
" 

tl~eitJ1J11mb~~1ilmb'IX-:i bb~1;;J-:i bn'U11'U11:1Jb~ei 1tlb~~tJ:1Jv11utJ~ei1 ti • 

2.3 'IJ-a::: 1a"lltl~fl11~11'1::: 1~wu 
};;> b'VlP1'U1~bi1ei-:ibb6'l'U6'1"1J i11:::'U'Un1~~~-:itlnfl~~"fl6'1"1J~fl~ru:::1J11:1J'\ll~fl6'1"1J1n'U1~ 

'l d.J'\J \.I 'l 'l 

};;> 6'11m1fl'l11utJ'Vl~flm~"il1m:::'U'U., 1 tlu~.J mb TI11'IXbfl~~1m1.if bb 'Vl'Uumf1i1~~m1tlm ~ei'U"IJei-:i • • 
G'11':ibl°1lJ~~\lbbd~~eJl-l ~~b611:1JfJt\J.f11TI:ili\9l~~ 

};;> ~~m11:::'U1~"1Jei\I 111"11:::'U'U'Vl1-:ib~'Uei1'\1111 bb~:::~~~11-U~1tJ 1'W1fl~1Tim'U1~~tl1tJ"il1fl111"1 

~-:i fl ~11~-:i 1 'Uci1'U"1Jei-:iml°11'~rn~:::t11:::"111"11'U ... 



·rn~~~.:i\Jl]Q~ 
" ..: .1 "" 'l Jf d 

- bf1'U6lJ'W/~lil6'l.:J u{JQ'G'l b'W'W'W'Vlb'Vlfl'U1'G'l 
... 

b:WeJ.:J bb?l'W?f'1J 
' 

n1-atl1~.:i\Jl]Q~ ta5.:ii1irn 

- :u lilD'W Vin oil ei :W'G'l 'll~mru ~.:i 'll f1 n 'G'1 
'U d.J<u 

v ~ 

nmb 6lJ1-eiei n bb'G'l::: V1mm'G'1'1J'Vl ::: b'U tJ'W';i'O 
CV4Q./d CV Q./ 

- :u lil'U'W'Vlf11'W'Vlbb'G'l :::Vl:W1 t.Jb'G'1'1Jt:1 .:J Vl:Wf1 

~tl1~.:i'llijQ'G'11 tfl~ 

i1irn~.:i\Jl]Q~ 
- b~:wtl1 EM 'G'l.:JL'WD€JVl~f1rl€J'WUlil~1 
- :u~tJ'Vl~~~eit1?1'G'11t1~.:i'llnn'G'l 2s 1'W 

' d.J<u 

~1n~~ne:>u 

- 'll~eit1~.:i'llnn'G'l~~eit1?1mmb~1eiein~ d.J<u 'U 

'G'11'W'Vl';i1tJf11€J.:J 

- \9l:::f1€J'W\911f1bbVl.:J~1tJbb?l.:Jbblillil 



3. m1u~V11c;j~n'l'a 

~ :weiuV1muv1if 1-vi:ru~"1'llel'U 1Vi'~tJi)u~.:i1tJei81.:i-ti"1 b:U'U 

~ :u"1utJ'}1n-t'el:wG'1 l~bbn tJ1mru~.:itJnnG'J-vi'l11:w1tJcimm.:i?i'1.:iV1l1n 11tiG'l:-.: b~tJ"1fl1'WLJ1 - eiein 
'\.I d.J'U \I 

"Uel\11111!)"1~.:itJi)QG'J tJ1mru\91:-.:flel'UbbVi'.:i ~m'l"lmml'11 bbG'l:-.:i:lqim-vibn'91~tJ1:-.:V111.:im11i11btim1tJ 

4. N~mc;1bfl11::\.1~a511nl"J.:n.Ji'ut14.:itJru111cw~.:itl~Q~ 
u.:iutJ1:-.:mru 2561 .:i1tJn1~'916Uti:-.::wG'lt.lelmbG'l:-.:~.:itJnnG'J l~?i.:i~1el81.:itJti 1 D\9l11:uib1"111:-.:~v11.:i 

'U dJ 'U , 

Vi'el.:itJi)u~m11"1ti1Vi'u1~vi Vi'mtJl)llilm1nm.:i (tJ1:-.:bvi1'111viti) ~1n"1 li11btitJm1\9l11:uib1"111:-.:~ 1~e.JG'l'l"l'U11 

~ti:u1n ~'U~tJ:YutJ~ .:i~rum'l"l~.:itJi)Q 61 iJ~rur;i'mm.1:-.:?!1tJ 1 Vlaj b ll'U 1D\9l1:Wm\9l1~1'U~tJB'WV11~\911:W 
tJ1:-.:ml'11m:wi'll1m1bfl'l!t\911 'l"l.1'11. 2548 bbG'l:-.:tJ1:-.:ml'11m:wi6U1m1bfl'l!t\911 b~el\I m16Uel~'UV1:-.:bUtJ'U m1elein 

1 u~1~ru fl11~'U'Vl:-.: bUtJ'lJ fl116Uelbbm 6U11tJfl11Vl~ bUtJ'U bbG'l~fl11bbm6U11tJfl11Vl:-.: b UtJ'UlJtJB'UV11~ Yi. fl!. 2555 ., . 
bb61:-.:iJ1"1rur;i'n'l!tru:-.:-vihlLlJ'lJ 1 tJ\9l1:Wm\9l1~1'U 3 11tim1 ~el . ~ 

1) 1'l"lbbVJm~ti:W~\IV!:W"1 (Total K20) iJf11'!eltiG'l:-.: 0 .16 1"1ml1wun ~1n11:w1\9l 1 ~1tJ-vi 
ti'1V1'U"1 (hJi!eltin111'elti61 :-.: 0.5 1"1titl1wun) zj.:i 1 'l"lbbVlm6'il timll'Uli11?)81Vl11V!r;i'n-vi~1~qi~elYl'll "1i1tittJm1 

~11.:ibb61:-.:~:-.:~ll bb U\lbb61:-.:tl1mG'l 1m.rn 1~ vh1 Vi'iJt:.iG'le.J~\9l~\lbb61~iJrirufl1'Vl~ V11n6U1"11vm vim611ti:w:u:-.:vh1 VI 
'U ' 

t:JG'l(;.J~\9lbbG'1~1°1rum'l"IG'1"1G'l\I • 
2) tJ1eivi~\IV!:W"1 (Total Hg) iJ\011 2.80 i1G'l~n:r:w~ein161n1':w bfl'Ufll1:W1\911~1'U~tl1Vl'U"1 

b~ni!elti (1.l.Jbn'U 2 i1G'l~n:r:w~ein161n:r:w) 

3) m18 el ti~G'11titJ tiB 'UVJ~ ~ iJ 1"111' el tiG'l:-.: 71.64 ~ 1n11:w1\9l1~1tJ-vi n1V1'lJ "1 bVi ti.:i b~ nil el ti ' ~ 

(mnn11~eltJ61~ 80) 

bb~lJ ti:u1n 11.:itJ1'utJ1 .:iri rum'l"l~.:i bb1 "1~ el:w iJl"l ru~:wu~hi b Vlm:-.:~:w-vi:u:-.:~'Uvi:-.:b u ti'UlJ tiBtJvi1 ~ , , , , , 
bb~ :u1n{;.J611111i b1"111:-.:~'Vlu11iJ li1\9lmm1V1r;i' n 1~ bbn 1tJ1\9l1b:U'UbbG'l~'Wei~-wei:r~~.:i b'VllJ1:-.:nuVl6U"1ein bbG'l~Vl'll 1 u 

' 'U 



' "" ~ fl'l1Lfl'a'l~Vi ' "" ~ fl'l1 Lfl'a'l~Vi 1111P1-a~1'L!ila ... . 
tJ 60 tJ 60 "" ""~ el 'LI 'VI 'aEJ 

6.42 5.5-8.5 

2. rhnT~'111hHh (EC: Electrical Conductivity) (dS/m) 1.32 1.75 

3. 'll~mruB'W'Vl~~Fn{'l.JeJ'W (0.C : Organic Carbon)(%) 37.91 

4. 'll~;,i1ru~'U'Vl~CJl\9l~~\l'ael..:l (0.M : Orgi3nic Mi3tter) (%) 
' 

65.36 48.20 1:Ji!mm11 20 

5. l61lb~tllJl°l'1eJ 111i1 (Sodium chloride) 0.52 

6. 1 'W l\9l'ab"il'W~\IV!3.J\91 (Total N) (%) 4.30 3.50 

5.11 2.96 
- -=--==""~="'"'· ==·· """=~--..=-=--1...,=-~ ..... _,===1-==-,,---·.,..._._..,..,,,,,,,~=.. - ~~-
8. lYl~b'Vl?lb6iiCJii~~Vl3.J~ (Total K20) (%) 0.16 0.16 1:Jtimrn11 0.5 

9. bbl°1'1b6iitllJ (Total Ca)(%) 2.79 3.58 

"""" 10. bb3.Jn'Wb61lt.13.J (Total Mg)(%) 0.36 0.41 

11. 'VleNbbl'I~ CT otal Cu) (mg/kg) 359.40 209.26 

12. fl1:W~tl'W (Total S) (%) 1.53 0.64 

13. ?f11V!'W (Total As) (mg/kg) 
" 

14.50 16.30 

14. ll°l'abiJCJ:W (Total Cr) (mg/kg) 31.48 17.64 

15. 'll1eJ'Vl (Total Hg) (mg/kg) 4.84 2.80 

16. \9l~tl1 (Total Pb) (mg/kg) 51.00 19.29 

"" 17. bbl°1\91b:WCJ:W (Total Cd) (mg/kg) 4.52 2.65 

18. C/N ratio 8.82 7.99 
Jt 

19. 1°111:W6ll'W (%) 9.34 11.19 

79.96 71.64 

21. l.b'Ul°1Vlb~CJ (Escherichia coli) Yl'U 

22. Vl'WeJ'WYlt.116 (Strongyloides Stercoralis (Larva)) Yl'l.J 

23. e.J1'U\9l~1.1.m..:i~ei'U'IJ'W1\91 12.5 x 12.5 mm. (%) 

24. 'll~mru~'W, n-n\91, 'Vl11CJ (%) 

1:J1.fh.J 500 

1:Jbn'U 300 

1:Jbn'U 20:1 

mnn11 80 

•m.n~1Vtqjn11 5 mm. 

bJbn'U s% 



u.:iu 2560 u.:iu 2561 

.,. mi.nru~.:i cl ., .,. m~1ru~.:i .... ., 
L~B\J 

'IJ~Qa~t11u~ 
Luaa11..1a:: L~B\J 

'IJ~Qa~t11u~ 
Luaa11..1a:: 

(au.~.) <au.~.) 
(ilU.~.) (au.~.) 

\9l'11fll.J 59 1il:W<V'eil.JG'1 hJ:W-Veim1 \9l'1'"lfll.J 60 514.00 16.58 • u u • 
'Wt)Pl~f11tJ'U 59 1iliJ<V'eil.J'1 hiiJ<V'eil.JG'1 'V'lt)Pl~f11tJ'U 60 494.50 16.48 

u u 

5'U11fll.J 59 1il:W<V'eil.JG'1 1il:W<V'eil.JG'1 5'U11fll.J 60 571.50 18.44 
u u 

l.Jfl11fll.J 60 l.Jfl11fll.J 61 584.50 18.85 

m.Jm'W''Ui5 60 nl.Jm'W''Ui5 61 429.50 15.34 • • 
il'U1fll.J 60 

I ,, I ,, 
iJ'U1fll.J 61 463.50 14.95 neJ?f'j1\l'j~'LJ'U neJ?f'j1\l'j~'LJ'U 

bl.J~1tJ'U 60 b 'Vlil 6U'U1~ 40 b'Vlil 6U'U1~ 40 bl.J~1tJ'U 61 453.00 15.10 

'Wt)~fl1fll.J 60 '1'U.l.J. '1'U .l.J. 'Wt)~f\1fll.J 61 391.50 12.63 

lJt1'U1tJ'U 60 lJ~'W1tJ'U 61 266.50 8.88 

mn{]1fll.J 60 mn{]1fll.J 61 436.50 14.08 

~\l'Vl1fll.J 60 551.50 17.79 ~\l'Vl1fll.J 61 374.50 12.08 

tl'UtJ1tJ'U 60 509.50 16.98 tl'UtJ1tJ'U 61 473.00 15.77 

'a1~ 1,061 34.77 ':i1~ 5,452.5 179.18 

6. 01'l''llih.J1-lh.h::la1nl 
\11'Un11ij'~6lJtJ~l.JG'1&.leimrn~~\ltln n'1 1~l.Jei'UiJtJvflm ~tl'U'Vl'l.hmn'U.n1tJ 1 m 'VIP1'U1i;i'1111 tJ1 m 'W f11'j~ bb'1 

,, ~\I ~ ,, 

1.311\l~'W 1if bb'1~'W'utflil.n1tJ 1 u?1'U1l.Jn\41b 'VIP1\J1mijei\I bb?f'W~"lJ 1~bbn nei\I f11'j'Pln~1/nei\16ll1\l/nei\1?11t'i1'HU~6U 

bb'1~~\lbbd~~eil.J/ b'Hb1tJ'Ubb?f'W?f6U bb'1~'Uflfl'1~1hl fatJb'WU\l'LJU'j~l.J1W 'V'l.Pl. 2561 ilm1'111tJtJ1tl1.LJ . ' ' 
t)'j~ btJ"Utl~\l~'W 12,489 nfan1'l.J 

., cl 
V1t.i1a.:i11..1 ~11..111..1 cnfao~11> 1\J'Vl 

11 \91 .fl . 60 "' 468 nei\lnTrnn~1 

30 \91 .fl . 60 nei.:im1Pin~1 734 
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