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... . rtLt-~L~fl.,IJ fl.Bll.rt~ 1 rt:Lt61~ t Lm~L&~.\H ~ 11t-B!lt.1. 1~LU ~l211rtL~rt~rt:~!;.UL1.L~ ~B rt~U 

"' 

nn tl2nt-~1119~B1~l2~L~ l"b 1'1 1'1 F=" 

"' 
n.L~IA.rtB~~t11t-~~l211~Lll.rt:~~~Ul..~M.£.1A.ftl'311~l21mLn.~lftftLt-U,t\L~~t t~11fl.Bll.rt~1rtLt61~1,~11t'B!JL1.1~LU 

~ . . ~ l211 rtL~rt~rt:~W L1.L~~Brt:~U!1~ ~,(\ftLIA.~~fl.~ LB B ~BU.~LU fl.£-L1.L~ rtB~ ~ t 11 t-~ fl.IA.~~U l21'3~~L~611 ~~LU 
"' . . 

tl.Lt-~L~t-~~ t t~TirtB~l9t 11t-~n.IA.~Wl21'3~~L~611~~LUrtl..t-~L~rt t fl.Bll.rt~ 11tl..t61~ t Lm~L~~~6111tB~l9t 11&-~ 
~ . ~ l211 ~ L.ll.rt:~~gWL. ~M.£.1A.ftl'311 ~l211 ~l..fl.~l rtrtLt-U ,ttL~!1[9W ~ TI t-B!JL1. 1 ~LU ~ l211 ftl..~rt~rt~WL1.L~~Brt:W 

. "' 
• t-Bil.~L~L1.&l..rtl..~rtl} 1~~,(1.rtLIA.~~fl.~l..BB~BU.~l..Urt t rt:B~l9t 11&-~fl.IA.~~U l21':J~~U611~UUrtLt-~L~ 

"' "' . Lru~L&~~l..U ~ t~rt:[fl4t~ TI ~]lfU ,(\ll.L~~~M.rtL~~LUrt:~~U~ru61 t-gt-L~~rtll.~~ fl.~LUitL~ 

fl.,(\0 (§) ntrtL~ l21'3fb~~1~1m~ 19,1JL~rtt~rt~t-L~ t-Bil. f..o'Jf..o'JJ>~jJ>(§)~~(§) ~~~,(\ftLIA.~~fl. 

fl.,V11.,Vt~~1t-B!JL1.1L.,tA~LUt-~61lt-~rti':J111tt~ (JJ(§)"J)"J)(§)j(§)OG!~G't ~~~,(l.rtLIA.~~fl.) GtJ>"J>GjfCO) 

• ~~~ ,(1.11.LIA.~~fl.~l..BB~BU.L~fl.£-L1.L~ rt:B ~~t 11 t-~fl.IA.~W l21':JU. UJ11 ~l211rt,Vt-BQ.~LU~~l..rt "G't 

rt:l21 (§) n.trtl..& l2t:Jfu~&1 I 0 ~ 

• ~1m~ 19UL&rtt~rtt.1.t-LL1. t-Bil. f.l'f..o'JJ>JJ(§)jJ>(§)~~ IA.~~fl.I1.LIA.~~fl.rl.UrtUW~1t-Bitt.1.1LIA. I tl'r&O 11'!1"$ f="A AA!t' fi:J' 0 

~LUt-~611t',t:JI1.1'3111tt~ (JJ(§)J>J>(§) j(§)OG't~Cil ~~~ ,(\ftLIA.~~fl.) G't"J>"J'G't/G't ~~~ ,(\ftLIA.~~fl. 

• ~LBB~Bil.L~fl.£-L1.L~ ll.UJ1111.,1}t-Bt}~LU~~Lrt~l211rt:B~~t11t-!;;!fl.IA.~Wl21'3LRU~~LUl21':JftU~l..~ "(§) ~tl4Litt-~!1!:-!i! 
. . . 

• A A .. 

(§)JJJ>G't ~rt~LlJrt:U J>G't !1ft_t-(§);DJ>GjfG't !1t-£.61 p1~fUnJ,(I.ll.L~~~M.rt:L~~LUrt~W~m61rtll.~~fl.~LU t-12t-L~ 
. . "' 

rtB~l9t 11 t-!;;!~l2TI ~ Lll.rt:~~gWL~M.£.1A.I1.1'311~l211 ~Lfl.~l rti1.Lt-U,ttL~~LU£Lil.l21 rt~~ 1 
. . 

"' . l21'3nJ~M~ 1m~ 19,VL.~I1.t~n.~t-L~ t-Bil. ~f..o'JJ>JJ(§)jJ>(§)~~(§) ~~~,(\ftLIA.~~fl. 

ll,,V11.,VW~1t-B!lJ.1.1L,tAtLUt-~61lt-~rti':J111tt~ ~"J>J>(§)j(§)OG't~G't ~~~,(1.11.LIA.~~fl.) ~;:>a)/G't ~~~,(\rtLIA.~~fl. 

• ~LBB~Bil.L~ ll.UJ1m,Vt-Bt}~LU~~Lrt~l211 rt:B~l9t11t-~fl.IA.~Wl21'3LRU~~LUrtl..t-~L~LfU~l..&~~LUl21'3 t-B~1 

JJJ>J>G't ~n.~LlJrt:u (s ~ 

OOJJO(§) "rt:IA.U ~ IA.rt:L~~~M.ftftl) 
F" 

.,.. . ~ 11t-Brt:L1. 1~LU ~l21mL~I1.M.rtf.WL1.L~~BrtW 
I ... "" 

"' 

n, 

nrt~l2' ~ I 

(g ~ Q(g/f.JJOJ>O UG ~ 



~.:~'VI1~'Lifl~f'l~li·rs:w~1"~~ IP11:w~.:~~ri.:~:w1;J1EJ (9) 1~EJn1'V!'IJ~:w11il~m"Sue:J.:~n'IJLL~~LLm "ll~·mm~'VIu~.:~ LL 1~~ m..1 

1 ~~~mh~'VI1'LitJiil~~m.lljoo 'Lim"Svi1L 'VIije:J.:~~e:J 1 tle:J~1.:~Lfl~.:~fl-s~ ~.:~~1EJ~~L~EJ~ 1 'LI~.:~~ri.:~:w1;J1 EJ ~ 

. 
0-.,Cirt. A., 

G'I1'1JfiU'S~1~G'I.:!U'Jiilae:J:W 

1 'VI'S o l!>l!:lol!:l mcrl<t'm 

L'VI'SG'I1'S o l!>b~~ ~gful!:J 

-.. ... 
"lle:JLLG'I~.:lfl'J1:W'IJUf:le:J 

(Ur::/:,U ;u·1~) 
1n~oiiu~ i'nmd'l'lfflTHL'I-1'W 

fl D\J ~fl'aJ~~ rt1H nn l.ni'ujl'WLm~ nmrlljNttl 



~1~~n1~~a~nuua~unt~~an~~~~~~u1~~a~ 

fl1'VI~~A1~a~aa1EJ'l.h~~1\JU~~vf 1D/1Dct'ctl€J (\.1~~~1\JU~~ l€JbkloG>/ ect'ct'e<r) • 

@l. 1 ~'L 1u~uvi'Wvht Vliia~VI~arhm~~ll L~ m L ~a~ 11"1 "11 u~uvi ~'~~a hJtl 

@).@) ti~:::'VI1'1JU~~.yj ~b~o®/®ct'ct'®~ 1'\1L1u~uvi'l1LiJu~uvi"lfllhl ~ u~nru f1a 'llel'U~1'1J • 

Li1'avitl~:::lJ1UJ ~-~-~m1~ 
@).~ t1~:::'V11uu~~.yj @)~~@lcr/ @l~ctlrllrl1'\1L1u~uvi11 Ltlu~uvi"lfllhl ~ u~mu f1a 'lla'U~1u 

~ , 

Vif'llil:::'luae:JntOEJ'l1~~1"lnuvt~n'VIlll"lvi m bba:::'llau~1uVif'l~:::1ulilmoEJ~1~~1"lnu'VI~nVIlllilvi ct tdavft11::::u1ru • • 

~.:Jtl 1 '\11"1 Lba-rn~1"'fi1'VfLI1 Wviiia~lil1llil11ll'll1~1 '\1mi'l u"'rnv~b~ll Lba:::tla m"'~ll~'IJ lll'1101L ~1 
'U 'U , v 

Vl~a 1:U'Vfa.:J~'IJ1 '\1 b~llvi11'l1 u~uvivit 1u hivhb VIii a'l1 '\1V1'1J1bb 't.iu~u Lba::::ill"lvi1'u1mL"'I"l'~bb 'IJ1b 'lllil hivi1L VIii el'l 

1 ~lJ8'lL~'IJ-a'l"lb :U'IJ 

h 1 '\1 L Ul"l n11vi1 L VIii a.:~ L yjavi1 n11~~ 101 LL ~IP11ll LL~'IJtJ'ILfl ~.:~ n11vi1 L VIii a.:~ Ll"lEJ L tJ lil 

VIU1LVIiia~1u~n~ru:::Luu.rruuu11"1 iim1ll"''IWLnu @lo L:ulil1 fl11lln11.:~wuaEJn11 ~ Llllil1 LLa:::fi1'Uflllfl11ll v • 

a11"1-a'U11ll~'I'VIlll"l'lla'I'VIU1L'VIiia.:~ (Overall Slope) hlLnu ~cr a.:~m ri1'VI-ruu~nruviv.:Jl~LUI"lm1vi1L'VIiia.:~ 

1~-rn~1"'fi1'V'Iil11ll'li1~L~h.Jlll.'\1ll1nvi"'l"l • 
m. 

@) fl~.:~1u"li1'1L1a1 (9)b.oo-(9)1rl.oo u. LL~:::'VI~m~EJ'In111:::LiJI"lEiaEJ Ll"lEJLmotlLfl~eJ'lL:U1:::m~Lt'VIn~amdu'VIu 
Ll"l EJriauua:::'VI~'I n111:::L tll"lVJnfl~'l ~:::~a.:J:ill"lL~1'VIU1viiP111~"'au~uviTI"lmau1 u~f'lii ®oo UJ\P11~1n"i11"11:::~ u 1"1 

ua:::1'\1Llllil"'ruru1ruL&iau1m~Ejua~1'loUI"lt~u1u-rf'liiwuaEJn11 <too L:u\011 LLa~'\11lliim1vi1LV1iia.:~'V1~aiim1 ...... 
1:::L Ul"lLL 1'1 una1na1'1R1JLI"lm~lil'll11"1 

~ 1 '\1'111L tJ~ an~ 'IJLLa:::Lf'l~~ uvi Ln 1"1~1nm1Lll l"l'VIU 1L 'VIii a.:~1 t1tnuna.:~1uu~ nru~uvi Ln una'! 

Ltl~a~uvi:ill"lLIP1'iEJll11u~nrue1n~~ "1"1~" ii~uvlt11:::l11ru oo.ctH ~.:~aEJL1JL'lliP1'l.h~'V11'1JUIP1~ ~~ct'gkrl 
v 

Ll"lmnuna.:~"'.:~Luu.ffu .ffu~:::wLnu cr UJ\011 n11.:Jtl~:::ll1ru ct. UJiil1Liilf.lfi1Uflllfl11lla11"liu11llWLnu ct.<t B'lf'l1 v . • 

w~all~.:~lhm1tJ~ut11.:~~u~~uviLnuna.:~Ltl~an~u11"1EJm1tlanili"lffla:u~uLLa:::WEiu~u11P1L~1u~nruv1Lnuna.:~ 
, '\1 " ' - ,' 

,, ., ., " 0 Cillo 

ct'. \ \-1G111.:tfi\J'V111J'Uiil1J ... 



ct:. b~G'1~1.:11~\Jvl1'UU~\J LLft~fi~~U1EnlT'li\J1~n1'1-!!'ll~~111f.1J <9l.d:: Lli!Jl~ ~n <9l.d:: L:U~Jl~ 
'U 

IJ1111LL1.J1Lau'VI1-:~"llua.:~LL~ LLa~~u~Lnumm'll~an~u LLa~L~CJ.:~LuuJ11mVIaa.:~aua~n~JJ~nauu~nrueJ'm~~ 
'U 

"U<9l" LLft~ "Ul!:>" "li\J1~'ll~~111f.1J \!:>.\!:> LLft~ o.c::i 1~ ~.:!aCJ"l.\JL"li~Jl'tl~~'VI1\JU!Jl~~ l!:>b®o<9l/<9ld::d::<9loc LLft~ 
'U 

'll~~'V111.J'U~Jl~vi <9l~c::i<9lcrl <9lOCd::eilri IJ1111~1~U Lyja~a.:~-ruJ1~1nU~L1f.1JVIU1LV!iia.:~LLft~~1.J'vfl~mau 'V'f~el:u'~~-:1 
IJ1~1~aauLLa~"ll~aanR~~u1CJJ1LLa~ua~n~JJ~nau1m-tlm~1;J~a~LG'I:J.Ja 1~CJ~111~~U1CJJ1aanafl1E.J'Uan 

• 'U " 'U 

~uviLR~.:~m~ LLuiVI1niiR1111lii'1L iJu~a.:~au~~u1c.~J1a1uLnuaan~1nua L VIii a.:~ 1 ~au Lurn~J1~1Jln~Jl~nau 
'U 'U 

L iJuJ11aL vhtTu 

b. 1 ~5~-w~11J1L yjaa~m~VJ.:~m~~1CJ"lla.:~~ua~aa.:~u~L 1t.UVIU1L VIii a.:~ Lau'VI1-!I"li1.JG'i.:~LL ~ . , 

fl1CJb\JLVIiia.:~ La\J'V11-!I"lJ\Ja.:~Ld~1f1VIU1LVIiia-:~1tW.:~'VI1.:1VIft1.:!VI111CJLft"ll OC<9lc::ib IJ111lfi1111LVI111~G'IlltlU?I.fi1'W 

fliJmm~ ~111~-!lb~!Jl~1~G'IaULLfl~sda:wLL'li:J.JLa\J'VI1-!I"li\Ja.:ILL~L~aCJL\JG'Ifl1Wvflotl-!111.J1~~a~LG'I:J.Ja 
'U 'U 'U 

frl. 1 ~:ij~v1Tthml"HU1ruL~ au ~:1'-1-ii~nu~~'VI m ihaan u~nru~:J.J'V11-!!VIft 1-!IVI111 ma"ll ... "' . 
oc<9lc::ib v1a~'VI1.:1~11.J'Vi¥~1Jl~1u~Jl moe.~.:~ 1~tiaufi.:~'VI1.:1 LLEJm -rr1a~uvi1R~.:~m~ 1u~~CJ~ (§)oo L:J.J~Jl~ ~.:~aa-:~~1\J 

'U 'U 

L yjmja.:~n\JLLft~ft~ au~ L VI~Jlvia1~~ ~ Ln~<ffu LLrl~1~f'l~11.J"lf:J.J"tl\J LLft~~~~ru~ ~ 1 'l.J-111 1~ m'J1CJ LLG'I~-:IV!~a , , dJ , 'U IQI 

~ tlltlPt.UL~awi' CJ~ ~~ a.:~G'I1111~Cl:ua.:~ L ~u 1~i~ L ~u 

c::i. 1un1~"llua.:~ LL ~aanua n~u~1R~.:~m~~~~ a.:~ 1 ilh 1 uu~Ra:wn~~u~u~~'VI n 1 ~iJ~~~ , , 
L yjaa ~ m~VJ.:~ m~~1 CJ"lla-:~~ua ~a a.:~ LLft~ m~ m~ L~u"lla.:~ L¥~~i1u LLa~ 1 ~ mufi11J1VIir nu~~'VI mta~m1:u L ~1 . , , , 
"lla.:~~Clu~~'VInLL ~ 1~c.~ Lu'W1~·zb.:~~rJ1u~uvi"lf:w"tlu 1 ~ac.~"luvhi'~~'V11-:J~1"tlm~thVIu~ H LLa~~1:J.Jiim~"llua.:~LL ~ 

, , 'U 

1u"li1-!!L1ft1 ob.mo-oc::i.mo \J. LLft~ <9ld::.oo-<9lb.mo \J. ~.:~LiJu"li1-:~vium~EJ\JLLft~'ll~~"tl1"tl\JL~\J'VI1.:1 1'll-n~u 

~1n 1 ~.:IL~CJ\JLLfl~vivl1.:11\J 

~- 1~:ij~LIJl~CJ11LLa~thiu1~-wun-:~1ua1:w1aa'llmwua.:~nuti'uiJ1~1CJa1uuRRa L"liu V1'li1mn , , 

nu~u VI:J.J"lnih.ri'c.~ 'll~na~VI ~a.:~Lvhihnc.~ L iJu~u 1~L Vl111~?111nuafl1'W"lla.:~-:~1u -w~a11~-:~:ij~ 1 ~iin1~ , , 'U 

IJ1~1~'l"llfl1'W"llmowirn-:~11.Jtla~ (9) Rf.:J 

(9)0. 1 ~m~?Juu?Juu 1 ~R11:w"li1m VI~ a LLa~iia1u~1111un~m~11&'11o1~ru'lh~ 1c.~"lfu"lla.:J"lfll"tlu , . 
tn~LRCJ-:1 L "liu m~t ~'VIum~Pimn m~:ij'~?J~1.:Jsda:J.JLL'li:J.JG'I1o1~rua:J.J'iJii G'l1o1~rutlLflR"lla.:J"tlll"tl\J L "liu Cl\J\J 

, 'U , 

LL Vla.:JJ1 -r~ h.:JL~c.Ju Vl~aamilau1l!c.~ L iJu~u 
(9)(9). :ij~ 1 ~iiL:5'1VIU1vi-ru~~"tla'U~11.J:W1ft"tl\J~11~\JB L yja-ru~.:Jfi1111R~L ~\JLLa~ilqJV11 

fi11:J.JL~a~~auv1m~~~Ln~~1nm~v11miia.:~ -w~a:J.J~.:~tl~~"tl1~:w~ufi~am~'lll)'iJii~J11:J.J111~JJ~m~LLa~~"m~ 
IJ1~1 ~1~Rrufl1'W~-:J LL 1 ~~ BlJ"lla.:J tfi~.:J n1~1 ~tl1~"111"1l\Jfl1E.JL\J"Illl"ll\J 1~ c.~~au~uvi L Vliia.:J LL ~'VI11U , , 
1~c.~m~~~tl~~m¥~1~L~ui~L~u~a.:Jfim~u~VI1~a1u~1uaVI~au~nru¥~ufi~111"lla.:J"Il11"1l1.J 

'U , 

(§)\!:>. i ~ fl1111"li1 m "H~a~ 1u.:~utl ~~:w1ruLLti ~1'tt!J~L1.J"/lll"ll\J 1n~ LR CJ.:IVI1f1 1~~u~a n~:VJu 

~11.J'1"llfl1'Wa\J1lJCJ~1nm~l'i1L 'Hiia.:~"lla.:~1R~.:~m~ 

,, II 0 o1:111. 

<9lm. bVI~1L'U\Jf11~ ... 



<9lm. 1 ~ ~hdh.m1~~ ~wnu~~'l ~rleJ\Jfl ru.n1'W~ .:1 LL 1~~ ell.! 'W~ eJl.l~-:1~1 EJ.:!Tt.IL ~ mueJ \Plri1'VI n~~l.l 
' ' 

~'U~1'ULL~:::m~L'Ii!eJ.:~u~ LL~:::,h!n:n'U'u1EJu1EJLL~:::LLtJ'UVI-r'Wmmil~~u"li1~LL~:::~..:~Ln~~eJu Vl~1uVInfl~.:~ ~'~.Q 
~ ' 

<9ltn.(9) 1 ~vh m~~~1~1~ti~111UI~'U~:::eJeJ..:!~'ll.IL 'UeJ1n1f'll (TSP) ~'U~ :::eJeJ.:!"li'U1~ , . 
hibn'U <9lo 111fl~eJ'U (PM-<9lo) ~:::~ub~EJ..:! LL~:::fl1111i'Uri:::L VieJ'U \J~b 'lUIVIU'lEJ~VImieJ'VIEJ1'ULL \-i.:~"li1~L"li1U'U , 
tJ~::: l!l fl~-:~1 'U'li'l..:~L~eJ'Uii'U1fllJ-LlJ'I;1EJ'U LL~:::n'UEJ1EJ'U-~~1fl11 'llm'VIntl 

' ' " <9lm.l!l 1~~~~1l.l~~'l~rleJuflrumvnh ~1'U'l'U l!l r~mii 1~LLri ~1EJ'Uu~~1 LL~:::fl~rHn'U 
' 

1~EJ~~'l~1~fi1fl'l111Ltl'Um~-~1.:1 (pH) ~:::neJ'ULL"ll'l'U~eJEJ (Suspended Solids) ~:::neJ'U~:::mEJ (Dissolved 

Solids) fi1fl'l111n~:::~1.:1 (Total Hardness) fi1fl'l1l.I~'U (Turbidity) i~L~~ (Sulfate) LVI~n (Total Iron) 
... 

Lbfi~L~Ell.l (Calciam) LL~:::Lbl.lnUL~EJl.l (Magnesium) tl~::: l!l fi-r.:~ 1 'U'li'l.:!L~eJ'UlJ'U1fll.I-Ll.I'I;1EJ'U LL~::: 

n'UEJ1EJ'U-~~1fl11 "lleJ.:I'VIntl . , 

(9)~. 1 ~vi1m~~'U~a.n1'W~'W'vfvtlivi1LVIiieJ.:~fl'lufl '1 tlnum~vi1L VliieJ.:~ ~..:~-d' 
~ ~ 

<9l~.<9l \J~ b 1ru~111 1m 'Un1~vi1b VliieJ..:Jbb ~ bb~:::n~m~l.l L~ EJd Lij eJ..:l L ~'WEJ1EJ1l.l-r n"~;16'1Il1'W 

L~1111LL~:::tl~n~'U1l.JL~L~1LG1~l.ILoHVI'U1LLU'U 
~ 

<9l~.l!l \J~L1ruozY'UU'U1~VIU1LVIiieJ.:~~i'Url~n1~vi1LVIiieJ..:J~1l.IUt:.J'U~-:11fi~..:Jn1~vi1LVIiieJ.:~bb~'l • 
1 ~vi1m~tl-ru~~fl'l111~1~i''UVIU1L VliieJ-:~1-HeJEJ "1. 'UG1Il1'W~ u ~.:ILL~..:~ LL~:::tl~eJ~.ti EJ Lm:::"ll ~VI~l.IVI~eJ~eJ..:Ju'U.ff'Uu'U 1~ 

~ , . 
LL"'TU 1 L tl~ eJn~'Uhi 'W~ eJu~.:~tl~ nw"llfl~l.I~'ULL~::: 1~VI eJ-:1 ~'UVI~eJ 1m~ L ~11 ti'W~eJunu m~vi 1 L 'VIii eJ-:1 

~ , 
~.:ILL'U1'VI1-:!L'ULeJnaTUL'UU ~.:~ffi~LfltJneJ.:!Ltl~eJn~'U~1nn1~"liEJ1EJVIU1LVIiieJ-:~11u'U\J~b'lru.ff'Uu'U1~VIU1LVIiieJ.:~ 
1 'Ubb~~:::.rr'Ub yjeJ 1m 'Un1~tl-rur~.n1'W~'U~u~:::tl~n~'U 1~ 

~ 

<Oi~m u~L'lruumVIiim1~tl-rur~.n1'W~'Uvtl~iifl'l1l.ltl~eJ~.Ji'EJ LyjeJLoULU'ULLVIci.:~J1'llm"l.ll.l"li'U 
1~EJn1~tl-ru~~fld1lJ~1~-ti'U Lb~:::ri~1.:Jf'i''Uvi1'UU~'U~ eJl.l~eJUU eJb VIii eJ-:1 VI~ eJ~ ell.l~'l~1~VI'U 111 b yjeJ'Ij eJ-:1 n 'U 

el'U\Pl~1EJLLfifi'UU~:::al'l1'W~~\Pln~-:~1tl 'W~eJl.l~.:!tl~nw"llfl~l.I~'ULm:::bJ~'U~'U1~EJ~eJUUeJLVIiieJ.:~ LL~:::f'i''Uvi1'UU~'U 
~ ' 

L i'4m1eJ.:~n'Um~-w'..:~'VImEJ LL~:::La~uri~1-:~Vi'f'lluEJ.n1'W 1 ~n~un~'Unua.n1'WU 1~~eJu 1~EJ~eJu 
Jt .Jd 1 0 4 1 V ..,Jt~ oiC!:II. I oCii. 

(9)~.~ 'W'U'VI'VIt:.J1'Un1~'VI1L Vll.leJ-:1 'U~:::EJ:::'1~'VI1EJ LL~:::'VI "ll b 'Un"iln~~um.:~ 'l 'V!nu~L 1ru 
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