
C9) 

~ I/ 0 Q./ 

':i1 fl"~ beJ fl~ "IJBtJ b "IJ Vl"IJ B\l \1 1'U ~1\1~ bb"tl1 ':i \I ':in'l~1 
'IJ • 

':i~uuu1u~tl1 b~mb urnV1:u1':i1:u tJ':i~':il1tl..:it11..h~ :u1ru klctb~ 
ti 1Q./d Cj .c:aOJ d ~ OJ 

(Vt'lbbVITU'VI G1 b~B'UVl"1fl:U klct'bG'll '1\l'J'U'VI mo b~B'Ufl'Ufl1fl'U klct'b~) • 

G) . fl11:ubll'U:u1 

l.JV11i VJ mi;l EJ ~ 1 'UVI EJli':i':imi5':i 1 '1J:i'.i~m'Llu1uV1tl1 b~ EJ b ~ el~1 b u'U m':i"5'VI m':iu1uV1tl1~ bnV1~1 nmm':i 
' 

~1.:J 1 [11EJl'U l.J VI1lVl EJ 1i;l EJ n el 'U tJ '1°elmJ1 ~'M~ ~fl '1 el .:i bVI EJ J ff\.J b ~ m U'U fl1':iVll{'Ub1EJ 'U tl1Jl1 EJ l 'U fl'1 el.:J bb'1 ~ 
~1mw 1;':iV1tl1 ;'U1~f1 1 EJ l 'Ul.JV11iVJEJ1i;:i'EJ b b'1~~'\Jeleln~fl'1el.:iu1.:i~V1~el 1 tJ ~.:i.j'b~el 1 ~fl1':i~1b u'U.:i1mu'U 1 tJ 

'U 'U 'U 

;1EJm1l.J b~EJ'U;el EJ~.:i:i'.ifl11l.J"il1 b U'U;el.:i"5'~~1.:iu~~Vl bel n'll'U b ~el b ;1m~1 b U'Ufl1':iVI bb'1U1':i.:if n'tl1 ':i~uuu1uV1 
'U ' 

J1b~EJ'Uel.:Jl.JV11iVJmi;:i'EJ b ~el\91':i1~~el 'U 'IJell.J b b'IJl.J eltJmru l.Jm\91el~~l.J ~utl1b~EJ~.:iV1 l.J VI ~l.J~uJ1uel':i1l.J 
' 'U 'U 

J1b~EJ b fl~el.:i b&il.Jmml"l J1~ t:J1EJJ1;'U ':i1l.J~.:i.:i1'U~el.:itJfiu&im':im1~1 bm1~~J1 Vlbb '1"5'Vl b n'U'UEJ~ 
' d.J 'U 

tJm1911 EJ l 'Ufl fl'1el.:J':iel'U l.J V11i VJ mi;:i' EJ nel.:imm':i~m'U~~.:i ~1m':iri~1bU'U1 tJ1;el~1.:i:i'.itJ':i~~V15m~ 
'U 

kl . 1vi '1tJ':i~ '1.:if"i • 
b ~el"5'V1~1.:iV1bbffU1':i.:if n'tl1':i~uuu1uV1tl1 b~ EJ bb urn vtm':i1l.JtJ ':i~"il1ll ~ctb~ b U'U':i~EJ~ nm (9)~ 

'U ' 

b~el'U b U'Ufl1':i"5' Vl~1.:JVI bb'1U 1':i .:if n't11':i~ 'U'UU1UVltl1 b~EJ~.:JVll.JVI ~.:JelU mrubfl~el.:J:i'.iel b fl~el.:i"5' m l.Jelb\91el~~l.J 
'U ' ' 

~uJ1~1.:i ., eltJmru bfl~el .:i i'.iel~b~ EJ1;el.:i .:i1'U\91 ':i1 ~1 bm1~~J1 b ~el\91 ':i1~~eluflrufl1~'Uel.:J':i~uu bb'1 ~ 
" I " " 

\91 Jd~ ~ el'U fltum~J1 b~ EJ nel'UU ~el EJJ;j.:J~ fl fl '1 el.:J ':iel'Ul.JVl1lVl EJ 1i;l EJ bb '1~ nel 'U ~~tJ~ el EJ ~fl '1 el.:J ~151 ':itu~ ~el 1 tJ 
'I \.I'll 'V 

4.1..::. II~ ii 

m. flW'1:UtJVl"IJB'll:-W'U"IJBb'1'UB 
• 'IJ 

bl1.(9) fltu~l.JU&i'Uel.:i; ~'U;el b~'Uel b U'U 1 U\911l.Jflru~m':il.J fl1':i'U 1EJu1 EJn1V1'UV1':i1 EJ'1~ bBEJ m~u 1 mel n~1':i 
' 'U ' 

tJ ':i~ nelu n 1':itJ ':i~ mVI ':i1 m/V11.1.:i ~el b :U11J'll1 'LI 

bl1. ~ ~~'LI-if m~'U el "1 el.:J b U'Ut1&iuflfli;i(9f1 b t1'U .:i1'U ;1 'Um ':iVI bb'1u1 ':i .:if n'tl1':i ~uu u 1 u V1tl1 b~ EJ VI ~el 
'\J 'I '\J 'I 

~Vl~.:Jnel~;1.:J':i~'U'UU1UV1tl1 b~EJ ihrn..:i1'U~1'Ufl1':i~bb"U1':i\l ~fl'l:!t1':i ~tltJU1U~tl1b~fl 'Vij Bii~rn..:i1'U~~~..:i 
'O 'I 

riB'1~1..:i':i ~t1uu1u~tl1 b~mb tJtlbbBnVl b 1 b~ ~'1~~~ (Activated Sludge) 'Vi~B':i~uuu1u~tl1b~ flbb uu 

~'U6] flf..:i61 1 ~~1:Ubn'U m tJ tl'u~..:i1'U~'U611B'lb'1'UB':i1fl1 l'U1.:J b~'U61'11J11J1b~EJ1rl'U1~,;elEJnl 1 b'Jloo,ooo 

u1VJ bb'1~;el.:i b U'Ui:..J'1.:J 1 'U~b U'U 661' 11J11J1 bVI EJ\91 ':i.:J nu~1m1'1Jm':i V1~1 EJ.:J1'U\911l.J n.oVlmEJ11;1EJ ':i~ b UEJ'\J'U ~Vl1':i 
':i1'1J fl1':i~1'U;el.:J ~'UVl°LJ1EJ.:J 1 'U5'U ~.:i :ti n .QV1l.J1EJU11J rY'&i1 ~:i'.i~1'U~ b U'U~1'U J 1'11 fl1 J; el.:J~'U f~i~1VI n~ Vl~el 

' ' 
'Uel.:Jvt'Ud EJ.:i1mel n'll'UVll.J V11iVJmi;:i' EJ b ~el~el 

ti' I.I ti ' ti ti 

Q1 . Q1 i:..i ~'U 'U m~'U el~~ 191 el.:J b~'U el~ el - ~ ni;i i:..i fl1'\Jfl l.J.:J1'U VI bb'1 '111 ':i .:if n'tl1':i~uuu1u V1t11 b ~EJ'Uel .:i 
'\J 'I \I 'I \I " 

I V !LI I V I 

l.J VI 11 Vl EJ 1 ~ EJ Yi :W fl 11 l.J J fl 11 l.J ~ 1 l.J 1 J fl VI 1 'U 11"11 n J J l.J ~ .:i bb 1 VI '1 el l.J VI ~el 11"11 n J J m fl 1 el .:i n '1 VI ~el 
'U 

im m':il.J 1 'V'lJ1 bb'1~; el.:i:i'.im1l.J;m1l.J~1m':iriV1 bb'1muflm~uuu1u V1tl1b~EJ 1; 
'U 'U • 

tJ I tJ V d ' I tJ 

b11.cs'. i:..i ~'U'U Bb~ 'U el\91el.:J b~'U el'llel - ~ni;i i.T niVJ EJ 11"11 ~\91 ':iU':i~"il1 ':i~uuVii1fl1 1l.J ':ifl11l.J~1l.J1':imb'1~ 
'U ' 'U 

U':i~~'U n1':irubVI mu~ 1~ ~ 1l.J 1':iflU nu&i.:i 1 'U~el.:itJnu&i n1':ilVl EJ 11"11~1911 .:J1'U \91':i1 ~1 bfl':i1~,,;J1 b \91~EJl.J 



b 

mJ n'HUbfl~e:i-:iiJe:i blll~CJl.l?l1J bfliJ bb!;1 ~?11mJi;i 1 ;mJ mrubfl~e:i-:ii1e:iivimmM1;1 'LI n1J\llJ1'1ibflJ1~v1J11; 
' ' 
b~ e:imtJiju&i-:i1mb~li\'1 ru ~vhmJ'VeJ'll.JV11ivim~CJe:i~1-:i~e:iCJ <9) fl'U bb!;l~;e:i-:ib ll'Llvrun-:i1'UtJJ~lil1'Ve:i-:i~d'U 
b?l 'Ue:i J1fl 1 1~rnih~ mJPim~1J~~utJ~ruru111l~iviCJ 11"11?1\ll;'\.Jrusn Ill ;1'Uivi CJ 1P11?1lll;bflii ivi CJ1P11?1 11l ; 

' "'"' 
Cit. Cit. .c:.I Cit. .:!.ii Q,J Cit. 

?!'I bb1~!;lf)l.] 1VlCJ11"11?1\llJ'1!;1'll11VlCJ1 V!JfJfJ'U11J CJ?l'l bb1~!;lf)l.] 
' 

~.:idV11nlllJ1'1aeiuu~1'V'lu11tin1vit11A1alll1~~~u:ij1.:i~.:i11t1~ei111hJa11111ritll)u~.:i1t.11~\ll111 

11t1~:: bBtl~ 1 t.1~ n11:u1:ij1.:i 11V111'VI t11~t1a11111ri u:ij.:i~~u:ij1.:i b tJ~ t1t.1~1ti n1vit11A1a \llfat.11 mJ1~l1't.1~ ., ., 'IJ 

b .yjei 1 ~.:i1t.1~ u~u11.:i~m~11::uu1u~J1 b~ t1btlt.11 tJ ~1 t1fl1111 b~t1u~ei t1 
'IJ ' 

rn .ct ~ d'U;f:Jb?l'U fJ; fJ'I b?l'U fJzjfJ - ?In;;, ~1'1U1~'1'1J~UU~i'.im1l.l;fl111J?l1l.l1'rn bb!;l~:ijtJJ~?IUnT~ru 
" ' " 

;1'U~bbm.J1Hfo~1J~uuu1u~J1b~mburnbe:in'Vib1 b~~?I~~~ (Activated Sl udoe) vi~e:i~bbmJ1H~,n~1J~uu 
'U 'I :::> \J " 

u1u~J1 b~mb uu5'U 1 b ~e:imtJijiJ&i-:i1'UtJJ~'1'1 ru ~vhmJ'VeJ'll.lV11i vi CJ1~CJe:i ~1-:i~e:iCJ <9) flmb;;i~;e:i-:i bll'LI 

vnTn-:i1'UtJJ~"il1'Ve:i-:i~ dm?l'U fJJ1fl1 1~ nlJPi n~1.&'U~1J~~u tJ1'tl . vi1-:i;1'U~1-:i 1 'V'JJ1 'll 1'1CJ'U~ ~1-:in;;i 
" ' 

1 J'l'l1'U ~1'1B b~nviJe:itln~ ~'lbb 1~;e:il.l vi~e:i5'U 1~ b ViCJrn~1 bb!;1~?11mJi;itJijiJ&i-:i1'U~bb!;l'l1'UJ~uu1u~J1 

b~CJ1; 

~.:idV11nlll11'1m1uu~1'V'lu11"ll1.:itl1:::6'11::uu~~~u:ij1.:i~.:i11t1~ei1111~a11111ritllju~.:i1t.11~\ll111 
11 ti~ ~bB ti~ 1t.1~ruru1:ij1.:i 11V111'VI t11~ t1a 11111ri bb:ij .:i ~~u :ij 1.:i b tJ ~tit.I ~1"1i1.:ifl t.11 V1~1~l1't.1~ b .yjei 1 ~.:i1t.1 

~u~u11.:i~n·1fl1::uu1u~J1 b~t1btlt.11 t1~1 t1fl1111b~t1u~ei t1 

' " ' q Q,/ Q.I .c::t 0 .ci, Q.I .llC!f .llC!t C/11 0 .ci, 

er. )1 ti~:: be! ti~ fl ru~ n~ru:: b\l'V'l1~"!JB .:!'V'I a ~Vl'1::~1 b 'U 'U n1 )'1 ~61lBVI )el "!JBU b "!J \iM 1'U'Vl'1 ~~1 b 'U'Un1) 
' ' 

~~ :ij1.:i Vl~B u uu 1tl 11 t1m1 .:i1t.1 rieia~1.:i~'1:: ~1 b ilt.1 m1:ij1.:i riei a~1-:i (bb~1 u~ n1ru) u~ ::beina11u t.1u.vf 1t1 
'IJ 

~'U 61 tJJ~ ne:iunuvitT-:iifo ml.liJ~~n;;,1-:i~ nfl (m'1)octoct.b/ 1b<9l<i'. b~e:i-:i bb 'U1Vl 1-:itJiju&\1 'Lln1'Hl1Vl'U~ 
., ' ., 

fl ru?il.lu&i 'tle:i-:i~ ~'U'Vm?l'U e:i, 
' " 

er.@ 11t1~::bBt1~~11tJ 

J1m~ b?l'Ue:i 1 'UmJ~~;1-:i fl~-:i·d\; J11JA11 ;~1CJ~-:i d1 ~;1 mb;1 

<i'..<9l.<9l A1U~n1JU1 J\l~n~1bb!;l~A 1 ~e:il.lbb61!l.l bbUrn vimJ1l.l b tJ~CJ'UeJ~ 1 vi~ bU~CJ'U?l1CJ 1 'V'J~ 
' 

'll1J~ bU~CJ'Ubb~'Un11~\ll~neJ'U vl1fl111J?l~fJ1~bfl~f)\l~m J11J{)\lA1eJUmru e:i~1VI~ Vl~fffo~~'UbU~f)\l 
' ' ' 

5'U 1 ~ b~CJ1;e:i-:i b ~e:i 1 ;1 'LI m"J~bbmJ11 -:i~n~1"J~uuu1u~J1 b~CJ"J1 l.l 'VeJ\ll.JV11ivim~ CJ "J11J{)-:iA1~~v\'1"J1CJ-:i1'U 

tJ"J~lil'1b~eJ'U 

ct.<9l.b ATfo~e:itJmru ?11"Jbfli'.i J1n~'U m~~1~me:i-:i 611vifo1;1Lm1~v1vi1A1 DO, 
'' 

BOD, COD, SS, M LSS, MLVSS, TKN, PO Ci'., NO.,, Re sidua l Chlorine, bb fl~bdCJl.l(Cd) bb!;l~lll~if1 

(Pb) Vl~fJlM"\~tJmru ?11'JbfliJ5'U 1 vi L MCJ1;eJ\ll'Un1'J\llJ1'1lbfl'J1~v1riru.n1~J1 'J11J{)\lfl
0

1;1\l\ll'J1'1 
d' I.I 1 tJ ti 1 I.I t.1 ~ I.I !LI t.J LI 1 ti I.I ({ 

1 bflJ1~vitl11 'U mruVi~ fo1i11-:itl1v11e:im-:itl11 tJ1i11-:im1'1'11n Lb!;lU'V1\l'Ue:in V1-:iu~ ~'U'VeJ L?1'U e:i?11m"Jf:l l 'tle:itJ mru 
" " ' 

bfl~e:i-:iiJe:i~ffi 'U~e:i-:itJ nu&\ m"Jivi CJ 1P11?111l~'V e:i-:il.lvi11vi m~ CJ 1; vi1n'V1~e:itJ mruv111 Vl'U~ fo; 1-:i;e:i-:i~~vi1m 
d.J ' " 



rn 

bB\I BU n J ru bfl~ B\l:W B~'U 1 Vl'U bbV1 n~ ni1J~~ru;1\1; B\I b U'U~f u ~ ~"ll B'U l 'Un 1J~B:W bb"l!:W bb~ ~ Vl~B~ ~Vl1 
'I 'I \J 'V 

'lJB\llVl~'Vl~bb'Vl'U 

~ - ® .rn fl
0

1; 1\1b;1V1~1vtvt:w1tl iiu\ii\11'U tl J~ '1°1 b ~B ~ bb ~'U01J\I f n~1 J~ uu u
0

1u ~J1 b?i CJ 
~ " ' 

A1bb J\l l 'UmJ~\I b~1V1~1~b ;1V1J1'1?1B'U CJm'J':w Vl~B~B:w bb"l!:W m(1h~urnn~m1:w'll1J~ b~ CJVl1CJ A1'1"11Vl'U~ bb~~ 
' 

fl1Jl1~ 

~ . C9l -~ fl
0

1 l; '1°1 CJ n1 J'Vl
0

1 u· CJ VI tl' n o/i1 .fl1 '1"1 b~ CJ n1 J btl'U f n ~1 '1 ~'U 'Vl ~ ~ (EM: Effective 
' ' 

Microorganisms) b~Bu1u~J1b~CJl'U~fl~B\lb~B'U~~1~~BCJn11 ~oo ~V1J 

i;f 1V1fuv11JCJV1~n~1.n 1'V'I 

J1:wil'l"5'~V11Bumrutl'\IV1~n 
' 

' 
~.®.ct r111;~1CJ1'UmJ"5'~V11'1~'U'Vl~~i;f1V1fo ~BCJ?1~1CJ h~mJB\ln'U~BJ~u1CJJ1 bb~~uB 

' 
1"ll ~'UB~t?i''U1 'Llmru~;B\lbb;1'1lb ~\1~1'U bb~ ~ 1 ;i;f1V1fun1"5'~n~'U~V11J1 ~V1lb~BCJfl~1'U~mCJ 

' 
~.C9l.b r111;~1CJl'Un1J~~1'1J~'U 1?1\1 -d' UBl?1n1'1l~'U,;B\IB1Vl1JU1~"1J1V1 ( UBJ1:WlVlru~~'Vln 

\J CLl\J 'I 

b~B'U UBJ1 :wb~ n ~~ bd B 1 '1J~'Ub~:WVl~B:iJ1 'll~'U;'U) UBl?1n 1 'll~'Um fl1J~:W:W'U1 (9) u' Bl?1n1 'lltl''Umfl1J?lb '1J 
" ' 

?lb:W?lJ bb~ ~UBl?1n 1 'll~'U,_;B\IB1Vl1JB1fl1JVl 'Vl CJ~\1lJ~ 

~. ®."'11 r111 ;~1CJ l 'Un1J~bbffU1J\lf n~1J~'Uuu1u~J1 b~CJV1iin-vl:w~ r11J1CJ1?11Jbflii Vl~B 
" ' 

r111'?1~t?i'1mB\1~1\l 1~b~CJ1;B\ll 'UJ~'Uu 

<r.k:i ';i1f.16'l~bBf.l~flru~n~ru~bO'W1~'Vl1.:i b 'Vlflilfl • 
<S:'.k:l. Gl .fl1';i~.:11'U~'Wtl'n .:11'U'1J B.:I ~~'UoU B b6'1'U B~ B .:itl~u~tl ';j~:ij1-J'U 

O.I ~ ~ c:f ii d 
<S:'.l§:J.G>.G> 'Ufld'Vlf.11Fl16'l~';i :U'Vl'U1'VI 

~Q..I ~ ' I.I Q..I Q.J OQ..I ~Q..I ~ 
(9) . bfl'U V1 1B CJ1..:J'U 1 flB'Ub '1J1J~'U'U 'U 'U ~ bb~ ~VI~ \le.J 1'U J~'U 'U'U 1'U ~ bfl'U m B CJ1..:J'U 1'11 n 

Aerator Tank b~BV1J1'1l bflJ 1~~11ru.n1'V'ltl1m:w'V'l1J1:iJbV1B~~1\l 1 B1'1lJn1JV1J1'1l bflJ1~~J1 b~:Wb~:W l 'U 

mru~ bl"l~bdB'V'l'Ul1tl1iiu ru V11 n1JU'U b d B'U Vl~B bd Be.J~ n1JV1 J1'1l bflJ1~~J11~~1'UA1m V1J'11'U~\I; B\lvl 1 
v ~ 

mJm1'1lbflJ1~~~11~CJv11mJibflJ1~~m:w~:wV11i'Vlm~CJn1V1'U~ (V11 :W;B ct) 

h 'Vl~?lB'Un1JV1nV1~flB'Utl~mrub~B'1~~'V'I (SV"'0 ) mJ1~r11m1:wbU'Um~-~1\I BruVl.n:W 
' ' " 

BBn6Bb '1'U?l~?l:W l 'UUB b~:wm n11"1bb~~?1Jl1'V'I n1Jvl1\11'U'1JB\IJ~'U'U b~CJJ1:W 
' " rn . bV1~CJ:w?11J bfliici'1V1f um1 '11 bflJ1~V1tl1 

~- ~ bb~ 'U01 J\lf n~1'Vl01fl11:W?l ~ B 1~ BU mru bfl ~B..:J:i1B1~ bfl ~B..:ii..:iV11..:Jl~ bfl ~B..:Jbbfl1 
" ' ' 

i'VlCJ11"11?1V1~ J1:Wfi'l~tl mruV1°1..:i 1 vtb~CJ1;B..:i1 'U,_;B\IU fiutii n1Jlbfld1~~f)ru.fl1'V'IJ11 ~bU'U1 u;-rnm1:w 

b~CJ'U;B CJ'V'l;B:w 1 ;\11'U J1:Wtl..:J~bb~v11m1:w?l~m~mCJ l 'U,;B\lunu~ n1Jl'VlCJ11"11?1V1~ 



er 

ce.h@.kl -U1.:i'lh~"i11';l~'U'U iivn.hVi 

(9). \9111"il?leiu nT~i"v11-:i1'U'Uei-:i1~'U'Utl1u~nl1b~ CJ bbf;l~"il~u'UVineY\9111 ni11 vm 'Uei-:iJ1 b~m;1 

bbr;i~ei ein"il1 m~'U'Utl1u~ 

iv. \9111"il?lf.l'U?1mt1?1'UJ1b~CJ1 ~ei~1'LIMn'l"l1;-:i1'U1~u n~ bbr;i~u'UVi n-il'1 hi-:ini1Vi1-:i1'U'Uei-:i 
'\J '\J 

' ,, 
.. 0 "" 

bflJf.l-:J?l'U'U1 b?I CJ 
'\J 

rn. bu~ - u~ bfl~mb&i:wmnifill J1'1"l e.JiCJJ1;'U h-:i?1'UJ1 1~'U'U J1vt:w'U1'U \911mbt:-J'U-:i1'U 
' '\J ' 

m1bu~ - u~bfl~ei-:i vt~eim:w~~m'Ufl:w-:i1tJ'Uei-:i:wvt1iV1m~mb;-:i 
'\J ' 

er. ~bb r;ivl'1m1:w?1~m~ 'Um&i:wei 1nifill 'Uf.l\9ln\9l~nei'U bfl~ei-:im1~\9l~nei'LI 1~1~ihm~ 
'\J 

- i.I tJ ti tJ ' 

1'11~'/J bbf;l~ bfill~\9)~ n f.l'Uf;l f.JCJ (9) nm-:i Vl1 fl1 1:W ?l~m~~'UVi mnwtl1u~t11 b~ CJVJ-:JV!:W ~ Vlf.l-:Jfl1'Ufl:W Vlf.l-:J bfl~f.l-:J 
' 

b&i:Wf.l1n11'11 bbf;l~flfl(;l f.]-:J 1~ CJ';Jf.l'U:WVl1l'VICJ1~CJ 1~CJrl1~~ bfl'U~(9)1J1~\911CJ ~-:J\911 CJf.l ~'U'U'Unbbf;l~ 1 'LIJ1 11:wfi-:i 
'\J '\J 

n1~~61J1n~\911b~f.JCJflf;l1'U'Vln'll'Ll~ '()CJ~V1~1eJ1CJJ1;'U '()CJ~Vl~1 h-:i?1'UJ1 '()CJ~ l 'Utl1flfl(;lf.l-:J 
' '\J '\J 

b. ~ bb f;l \91J1"il ?lf.l'U1~'U'U :W f.lb\9l ei;J:w J1V1:W'U1'U 1~'\J 'U :W f.lb(9)eJ;eJ 1 CJJ1; 'LI 1~'U'U:Wf.lb\9leJ;h-:i 
'\J ' 

?1'UJ1 1~'U'Utl1u~J1b~CJ mm1bo~:w'l"l1~ bnCJ 1~ 1~'U'Utl1'l"l bfl~ei-:i b~:w mm fill 11:w~-:i1~'U'U:Wm\9lei;J:wJ1 
'\J ' 

PS-oC9>, PS-olv, PS-orn, PS-oer 'Vln1'U 
' 

b"J. V11n:wm\9lei;J:wJ1 V1~eieiumru~b~CJ1;ei-:i1'Uni1~ bbf;l tl11-:i-rn~11~'U'Utl1u~J1 b~mn~ 
' '\J ' 

lJ' I IJ tJ !iJ IJ I 
0 .c::il dil d ...::::.. Cl.I !lief ii ii di 

n 11'1J11 ~ b?I CJ VI 1 CJ t:-J CJ 'LI 'LJ eJ b ?I 'LI eJ "il ~ \91eJ-:J1 'U bb "il-:J t:-l fl 1 'U fl :W-:J 1'U'LJf.l-:J:WVI11 'VI CJ 1 f;l CJ bb 6'I ~ ~ l'.J 'U "lJ eJ b 61'Uel11\ el .:J ';l 'U 
q '\J \J q 

~1 bU'Uni';l6liel~bb61J~bbm"ll'Vi~m'll~t:J'U'Vl~bb 'Vl'Ul~m~1 .fl1t:J1'U';J~t:J~b16'11 @o 1'W u'U"<\11n1'W~1~i'rnb~.:i 

s:nnV11.:i~V111'Vlt:J1~mll'U6'11t:J~mJe1n~';l V11mn'Y"<\11n'fo~n1V1'U~H"<\l~v\'1m';lui'u1'U£'1~ <f:oo 'U1'Vl (~1 

~m.1u1V1t11'U) V11n;ei-:i1 ;1~ CJ~ nr;, 11 trn 1 1~ei:wbn'Lin-)1 .@.Q 1'LI 1 ~Vi1V1ir-:i~mb ;-:i~eiflru~m1:wni1V1~ei~ 
'\J 

m'U fl:w-:J 1'U'V ei-:i:wV11iV1CJ1~ CJVl~ei fl ru~ n 11:w ni 1\9111 "il-ruw?I ~V111'U 
' ' 

ce.lfl.kl .fl1';J~.:i1'U~w-Wn.:i1'U"lleJ.:i~i'u~1.:i~eJ.:i'LJlju~hJ';J~"i11b~eJ'U 
Q.IQ 'dlild 

ce.hl§:J.<Ol 'Un'J'Vlt:J1A16111l';l ~'Vi'U1'VI 

(9). ~ bbr;iV11m1:w?1~m~u11-:i-rn~1 \9111"il b ~fleiu mrubfl~ei-:i:Wei \9111"il ?1ei'Um1:w'\"l;ei:w 1 'LI 
'\J ' ' 

n 11Vi1.:i1'U'LJ ei-:i eiu m ru bfl ~ ei-:i:W m1:w~-:i bfl~ ei-:i bbn1iV1 CJ11'111 ?l\91; 1~ CJ; ei-:iV11m1:w ?! ~ei 1~\911:w~ ~t:-J~ \91 n1V1'U ~ 
' '\J 

iv. m1"il?1ei'Uu~mru?111 bfliJ~ "il~ ; ei-:i 1 ;-:i1'U vi1n'l"l'Ul 1?111bfliJ'1J'Ll~ 1~:i'.lu~m ru~eiCJ fl1WJ1 

"il~ 1:w' b tiCJ-:i'l"l ei 1'LIm11.iJ\9111 "illbflJ1 ~~J1vi ~ei 'l"l'U ?111bflih~ ei:w ?l fl 1'\"l l ;~'U ~~.ff ei 1~ CJ vi''UVib Yi ei 1:w'1 ;bii ~ 

t:-Jr;i m~'Vl'U~eini1m1"ili bm1~~1'11ei ~1-:iJ11 mb~r;i~1'LI 

rn. 61111 "iltl1 flfl(;l f.l-:J1f.l'U :W Vl1~CJbU'UU1~'11 b vfo ~ bbf;l fl11:W?I ~ eJ 1~ bbf;l ~~ bbf;l b ~ f.]-:JflCUJl 1'\"ltl 1 
\I '\J '\J , 

'Vl1niJ't!rum1 ~u~n~1V!1'Vl1-:Jbbn1 'LJ~1:W n'U~ bbf;l Vl~EJ ~fl1'Ufl:W -:J1'U bbf;l ~ bb;-:J~f.l~fl1'Ufl:W-:J1'U'Uf.l-:J:WV11l'Vlt.J1~ CJ 
v \J 'U 'I \I 'I 



cf 

~ Q.J ~ c:i. Q.J .d c:i. ' ~ ..:::.. ' 

cs:'.. bmwn e:i tn'lt.J1 flfl61e:J'l"Ue:J'l:l.J'Vl11Vl tn61 ti b -we:i1 bfl"i1::;V1Arum-wt11bb61 ::; mTOJ1 bm1::;V1rn "i 
v ' 

tJm de:it1"Ue:J'I faV1::;V1tl'n (t?nm1~~:1JV111viti 1~ti n1Vlt1~ "i1:l.Jfi'lue:i~n'Vli1n-~ii~) 
' 

a:'.1§'.1.hk:l "li1·.n.l-a:::lil1-a:::uu iiV1-U'1~ 

(9). (?) "i1 'OJ?le:iu~ bb61U1"i'lf nl'f1 1?1 ~e:itJ n "iru vin'lltl~ ~b~ ti1; e:i'I n'U n1"ivi°1'11t1"Ue:i'l"i::;u u 
\I q , 'I 'I 

u1u~J1 b~ ti \?1"i1"il?l e:iue:itJ mruh~J1 e:itJ mru?11mZru ru1rumuflii"i::;uu (P LC) bb61 ::: "i::;uu fl1'Ufl:l.J fl1"i 
q 'I v v , , 

vl1'11\J"Utl'l"i::;'UUU1U~J1 b~tl ~ bb611'1J1"il?ltl'U~tl~1'1"1 m::;'U'UU1U~ Vl61~Vl~tloU1"i~ 1 ;~'U bb;1 "U 
'U I " " 

iv. vl'1A11ii?1::;m~~t1~ue:iu1u~J1b~ti ;e:i'IAe:it11vi61 ;e:i'li1iiJ1b'1?1u bfl~e:i'l~m 1?1~ 
v ' 

e:itJmru"Ue:i'1"i::;uuu1u~J1b~ti b~t.J -u~;1'1um~iimrnP1 ue:i\?1n\?1::;ne:it1 b fl~e:i'!m1~\?1::;ne:it1 iim\?1ff~iJiiJ1 
' 
1~~~iJiiJ1 (?)::;bbm'l~n"Uti::; ue:i?lu e.J1ue:i\?1°1'l ., bb61 ::;e:itJmru~b~m;e:i'lnu"i::;uuu1u~\?11ii~~e:ie:irnbuu 

\I I , 'U 

V1~e:i\?11iim\?1"i~1t1~~e.J~ \?1n1V1t1~ "i1iifi'lrn"i b tJ~tit1~1 tiJ1~t1V1~e:i~t1 5~'0J1"iu bb61::;~~v\'1"i1ti'11t1U't1Vine.J61 
.. v 

rn"itJ nu~'l1t1 A1uAii rn"iv\'1'!1t1"U e:i'l"i::;uuu1u~J1 b~ ti vi n1t11~ti~~ ~'l"i1ti'l1t11 ;Aru::;m"iii rn"im1"ilfu 
d.J ' ' 

~?1~"i::;uuu1u~J1b~ti b~e:it161::; (9) flr'I bb61::;;e:i'lbb;'l1;~muAm1t1"Ue:i'lii'Vl11viti1~ti Vl~e:iAru::;m"iiirn"i 
' v ' 

\?1"i1'0Jf u~?1 ~vi"i1'U b ut1611 ti6l' nl'fru 5nl'f"i'VluVil t1 n "iru~i:J b Vl\?1n1"iru~e:i1'0J ne:i 1;bn~A11ii b~ti'Vl1 ti ~e:i"i::;uu 
' ' 

"i1m1iiJ1b~ti1Vl~bb61::;1 t1?1miJu1u~J1b~ti 

rn . ~1"i1"iltJ~mru\?1::;ne:it1 bb61::;eJ~\?1::;ne:it1~1mnt1V11niJ\?1::;ne:it1mrnnt1 e:ie:in~1"i1"ilm1ii 

b~ tiu; e:iti 1~ ti"ie:J'U:l.J'Vl1lVltn~ ti bb61::; J 1flfl61e:J'I b Ut1'\.J"i::;'11 b ~e:i~ bb61 A11ii?1::;m~ bb61::;~'1bn\?1m1ii~~tJ n~~ m"il 
v v 

bn ~~t.J 1 t1~1t1~ ~ bb61f u~ ~"Ue:iu V11n-wrn.JruV11V1~e:im1ii~~tJ n~1~'0J::; 1;v\'1rn"i bb;1 "U bb61 ::; bb ;'I~ mufl:l.J'11t.J"Ue:i'I 
'U Cl.I 'U q 

iiV111viti1~ti Vl~e:iAru::;m"iiirn"im1"ilfo~?1~ 
' 

cs:'.. b'i.J~ue:i"i1'U"i1:l.JJ1b~ti b~e:J~bb61\?1"i1"il?le:iuvl'1A11ii?1::;m~.rnti1t1 PS-o<9'J, PS-o~, PS-
v 

om, PS-ocs:'. 'W;e:iiiv\'1m1ii?1::;m~;fltl\J 1 Vl "i61 
v 

cf. ~~t1;m?lt1e:i'OJ::;;e:i'l~~Vl1 b;1V1~1~ ~?11m"it111tiJ11;b ~e:i61'1J1u nu~'l1t11 t1 flfl61e:i'I 
v d.J v 

II I ti II 
0::::.. Q.J Q.J d c:il OV d O.<::f 

"U e:J'l:l.J'Vl11Vl tn61 ti bb61 ::;'OJ ~Vl1 b?l e:i"U"U'W?l 1"i'U'l1tJVl\?1e:J'l61'lt1161 n 
v 

a:-.1€J.rn m-atll)u~.:i1u 

cs:'..~ . rn . (9) tl' n 1viti1Pl1?1 \?1 ;tJ "i::; '11"i ::;u u; e:i 'Iii 1u ij u&i'l 1t1tJ "i ::;'OJ° 1~ ii'Vl 11viti16l ti 

~tJm~61::; cf l\J l\J~\JVl~n'lltJPln~ ~'lbb~ b1m o~ .00 - (9)b'll.oo \J. 1~ b1t11't1Vlti~tl'n-U\?1fln~ Vl1n1~m 
' ' ·1 

tJfiu&i'l1t1mii~1'l n611~n1Vlt1~'0J::;fo:i11"U1~'!1mb61::;'0J ::;Q ntJ foi't161::; cfoo u1vi (;1;e:i tiu1vi;1t1) V11n 

;e:i'I rn"i b ;1tJiju&i'l1m Ylii b&iii 1 t11'm?11~mVi\?1 ~1 ;"Ue:im~t1J1\?1'0J1 n ~fl1u fl:l.J'11t1"Ue:i'lii'Vl11vi tn~ ti~'OJ1"iru1b ut1 

fl~'! 11 tJ 



b 

Vl1n'Vltl~.:J1'U Vl~rJm ; ~'U;rJb?l'UrJ; rJ.:i"5'~tl' n1vicnl"11?1 \91;~1J€l.:Jll1U n'l'J~.:J1'U ' ~ ;..) 

bb Vl'Ubb'1 ~;rJ .:i:U flru m.Ju~ b ~'U b~ tJ 1nutl' nivi tJ 11'111?1\9l;UJ~1if1 d~uu bb'1 ~;rJ.:i b U'U;:U d1 tJ~rJ'VrJrJ'U ru1\91 b ;1m 
'I 'U , Q.I 

uiJu~.:i1'U 

cs::.l~un.lv ~1 .:JUd~1il1d~uu;rJ.:imui)u~.:i1'UUd ~1il1vin1'U 1'U"5''Uvi;fi.:i1'UmVi\91~ 

~.:Jbb~bdfll o~ .00 - @lb'li .oo 'U. 1~ b1'U1'UVl~~tl'noLJ\9l~n,; Vl1n1~mu5u~.:J1'U\911lJ~1.:Jbdfll~n1Vl'U~SJ~QrJ 

J1'V1~.:J1'Ubb'1~SJ~flnu-ru1'U'1~ <too u1vi (;1;rJtJ'U1Vl;'J1.J) 
" 

VJ1nVltJ ~.:i1'U Vl~rJm ; ~'U; m?t'U rJ ;rJ.:i"5'~ b~1VJt71~ b ;1mu nLT~.:i1'U bb vi'W 1~ tJ ' ~ ;..) 

b;1Vlt71~~ b ;1mbb vi'U;rJ.:i:Um 1lJ b;11SJ1 'Umd~.:i1'U~;rJ.:iuiJu~ bb'1 ~?11mdt1ui)u~.:i1'Ubb vi'U~1.:iud~1if 1d~uu 

1; bb'1~;rJ.:ib U'U~ild1tJzjrJ'VrJ m~fk!1\91 b ;1mui)u~.:i1'U 

cs:. iv. rn .rn b;1Vl~1~~ b ;1mui)u~.:i1'USJ~ ;rJ.:i bb~.:imm~tJu;rJ tJ zj,:i bb?t ~.:i 1 ;b ~'UVl~rJ 

u.:iurJnfi.:i~n'l'fru~.:i1'U'UrJ.:J;~'U;rJb?l'UrJ~~~'U?11mdfiVld1umdunu~.:i1'U'UrJ.:J~fo;1.:i1; ~mu~1tJbb?1~.:izjrJ 
'U 'U d..J 'U 'U 

u~~vi1 ;b~'U rJcJ1.:i-U~bSJ'U 1~tJ;rJ.:i~~~1\91'1€l~b 1m 1'Umdb;1uiJu~.:i1'UmtJ1 'UlJVl1ivitJ1~tJ bb'1~;€l.:i'1.:i~rJ 

bb?t ~.:i mdmui)u~.:i1'Uud~1il11''Uml.l~ b;1VJt71~lJVl1ivi m~ tJ~~ b\9l~tJlJ 111; 

cs::.iv.rn .cs:: ;~'U;m?t'UrJ;rJ.:i"5'~ b;1Vlt71~~1.:iud~1if 1d~uu1if 1'U1'U 1~~rJtJn11 iv fl'U 
~ 

b ~Buiju~.:i1'U 11J bbm~u uu 1u ~J 1b~ tJ 1'Wl''U~l.!Vl1ivi tJ 1'1tJ:Un1d"5' ~.:i 1'UV16~d ~ d1'llvi 1'U u~ fk! fk! 1u m~.:i'VrJ .:i 

l.!Vl1ivi tJ1~tJ~ 1 'V~ tJ5dJm5d1'lJ bb'1~l.!Vl1ivim'1 tJ~'U 1 Vl~m~Bl.!Vl1ivi m'1 tJ:U md~~.:i1'U~'U 1~; B.:ll1J bb'11 'U 

~1'U~ b~tJ1;rJ.:i nu.:i1'U11Jbb'1d~uuu1u~ zj.:i1'U bb'1~ b 1 '111 'Umdui)u~.:i1'U ~B ml.lr\'1~.:i'VrJ.:ifl ru~mdl.l md\91 dd SJ 
... 

-ru-W?t ~ Vl~rJ i:.J mu fll.l.:J 1'U'VrJ.:JlJVl1ivi m~ tJ 
' ~ ' 

cs:. lv.rn .<t ; ~'U;rJb?l'UrJ; eN~.:Jd1tJzjrJ ~1.:JUd~1il 1d~'U'U bb'1~tl' nivi tJ11"11?1\9l;U d~1if 1 
~ 

d~uu ~b;1mui)u~.:i1'U~?tmt1u1u~J1b~ tJ ~;Bl.I bb 'U'U~1 b 'U1U\91JUd~'lJ1'lJ'Ub~rJ~.:id1tJ~rJ'VrJ bun ~fk! bb SJ 

b;1 - mrn 1 'W?tt1Tuu1u~J1b~tJ ~.:im;;~'U;m?t'UrJ~iJm1l.lud~?l.:iASJ~"5'~b;1Vl~1~fl'U~'Ub;1m~1tJ~1.:i 
~ 

UJ~1if 1J~uu 1 'Wmdu nu~.:i1'U 1 ;; ~'U;rJ b?l'UrJ~.:ibrJn?11d~1b 'U1umud~1if 1~1uJ~'lJ1'lJ'U~;Bm~md~ n'l'f1 
;..) ~ ' 

1 ;flru~ mdl.lmd m1SJfo-W?1 ~vid1u Vl 1n1~n brJ n?l1d~rJ11uflflmr'U 1~?11lJ 1Jfl bun nru bb SJ?! muu1u~J1 b~ tJ 
'I 'I 'IQ.I 

bb'1~unu~.:i1'Ubb Vl'Ub;1Vlt71~ud~1if 11; ;~u;1.:i;rJ.:ifo~~'lJrJu 1~tJ'lJ~ 1 ;~rJm1lJ b~tJVl1tJ~b U'UrJu~b Vl\91Vl~€l 
d..J 'U 'I 'I 

m1l.l b~ tJVl1tJ~'U1~~ bn~SJ1nn1dm~v11Vl~rJ mdu nu~.:i1'U'VrJ.:i b ;1Vlt71~'V rJ.:i~~u;1.:i ; fo ;1.:iSJ ~ ;rJ .:i"5' ~vr 1 
;..) ~ ~ 

bbi:.J 'Un 1dui) u~ .:i 1 'U b?l'U rJ \91°€1 fl ru~ mdl.l n1J \91ddSJfo'l'f?!~1;vid1u fi .:i bb 'U1Vl 1.:iu i)u~ .:i1'U \911l.l d~ tJ ~ b 1 m ml.I 
... 

~fk!fk!1SJ1.:J 

cs:. iv. rn. ti ;rJ .:i~ bb'1-rn'l'f1m1l.l ?1~m~~.:if11tJ1 'W bb'1 ~f11 tJ'UrJn~1mmd bb'1~'U~b1 ru 
~ 

1~tJdrJu?tmuu1u~J1b~ tJ 1 ;B cJ1 'U?tm~~?t~m~ b~tJu;B tJrJcJb?tl.lrJ 
~ ~ 

cs::.iv.rn .b'll ;~'U;m?t'U rJ;rJ.:i"5'~VJ1J°'lJ?tuJ'11~ 11 bb'1~ bfl~rJ.:iu~J1 bb d.:i~'U ~1Vl~u 
~ ~ 

.:i1'U~bb'1d~uuu1u~J1 b~tJmru~lJVl11vim~ tJiJb Vl\911il'1b tl'U;rJ.:i 1 ;1 'U.:i1'U~ bbm~uuu1u~J1 b~tJ 
~ ' ~ 



b'li 

ii 

<§:'..kl.a:' "!JeJ'lW!.l~"!JeN.:11'U:U1.:I 

,, ,, -

(9). ~'fl'1?te:iu~ bb'1U1d-:if m~1bb'1~6lle:i:Wbb 6llm~uuu1u~tl1 b~t.1 ~ bb '11Pl-:i bb1?1?11tJ'lJeN'Vle:itl1 b~ t.1 
" ' " 

~e:i e:i fl SJ1 fl IP11 m fl1 'jbb~ '1~ m A1 d ( ~ e:i~m SJ1 fl~e:i-:i J1) ~ bb'1 ~d1 SJ ?1e:iut11d-:i f fll'J1 bb'1 ~6lle:i:w bb 6ll:w d~ uut11u~J 1 
" ' ' ,, 

b~t.le:J1fl1'je:JbtJfltJ'l'i'l"l'W d~ 'U'U LJ1U~tl1b~t.le:J1fl1WJ~:W'V'J'j~bnt.Jd&l ~o 'V'j'j'jl-}1 d1:Wi'i'ld~'U'Ul?ll-:J I Vi 

b~ t.11;e:i-:i b~tJ IP11il-:iu1u~J1b~t.1 (Septic tank) bA~e:i-:ib&l:wmml"lil-:it11u~J1b~t.1 bb6'l~ue:i~fl1'lJ~tJ1~t.1ue:i 

~fl 1'lJ~tJ1~vl1fl1 'j~~1 'lJ~tJ'Vlfl b~B'W ~~e:i b~e:i'V'Ju111 'lJ~m~:w~~e:i;tJ~f u;1-:i;m~u~~~1dti~~ 1 'V~'Ub ~e:iv11 
'\J , \J \I 

fl1'j~~ 1'lJ~tJ1~m ~-:i~1tJ m1SJ?te:i u t11d-:if fll'J1bb6'l~v11m1:w?t~m~ d~uu~1 t.1tl1;tJ d~uuJ1~:wm1' t.J'W 
" ' ' 

d~uu b-:i?tutl1 tl1'V'J bb'1~ bfl~e:J-:JbM:wmml"\~1-:i 61 mt.11 tJ:w m1'Vlt.1 1 ~t.1 
" ' I 

' ' ' 
\v , \?l d 1 SJ ?f e:J 'lJ ~ bb 6'J 'lJ

0

1 d -:J 1' fl l'J 1 bb 6'J ~ 6lJ e:J :lJ bb 6lJ :lJ d ~ 'lJ 'lJ '\J
0

1 U ~ ~ dJ fl ~ :lJ 'V'J ( ?f
0

1 iJ fl ~ :lJ 'V'J ) ~ bb 6'J 
" ' " 

l?ld1SJ?fe:J'U fl1';ivl1-:11'U'lJe:J-:J'j~'lJ'Ue:Jt.lb?f:We:J Ue:J~ fl~i!fl~:W~mfl'V'J'Ul1lJU~mru~m mntJ 1 tJ ~~{) lfl;SJ~ b~:W 1 ~~'U 
" 

v11 md?tue:ie:i flVl'UVlbb6'l~ ;e:i-:iv11 fl1'j?fu e:i81-:i~e:i t.1t16'l~ (9) A~-:i ~bb6'l b tJ~ t.1tJ1'?1~1Pl1me:i-:i~ 1-:i 61 tl1t.11~~e:i?f 1'jbfliJ 
" \I \l , I 

~b~m;e:i-:i 1~t.1;e:i-:iv11fl1jbtJ~t.1tJ 1 ~~mt.1 l 'W Q1 b~B'Wbb 'jfltJ'Ufl~SJ1fl1tJ'1-:J'W1:W l tJ~ruru 1~bb'1 
v v " 

~ II ti lJ' tJ t.I 

Q'l. ~bb6'lm1:w ?t~m~ -:()~ bfl 'U'lJt.1~~md~uutl1~:wmtJ ~1t.1 tl16ltJ ~m b-:i?tu bb'1~ltJAA6le:i-:i 
'U , 'V 'U 

vl1fl11:W?f ~e:J1~~ bb6'lLJ1j-:J1'fll'J1 bf!~ e:J-:J b&J:W e:J1 fl11"1 bb6'l ~J1'\"J'Vl fl 61 \v b~ e:J'U 'V'J ;e:J:W~ ~~ 1 e:JU flduJbfl~e:J-:Jjj e:J~ 
'U , ", I , 

bn t.11'/Je:i-:i 

IS'.. (?) d1SJ?I{)'Uu1 'j-:) f fl l-}1 bb 6'l ~~e:J:W bb 6'/J:W bf!~ e:i-:ili {) e:itJ m rui 'Vl tJ 11"11?1 I')~ bb6'l ~bf!~{)-:) bb ~1'\!l fl'?jtJ ~ 
' ' ' 

bb6'l~~1 fllJe:JU mru bfl~B-:Jlie:J~'U 1 ~'Ubn~-J1j~ ~~e:Je:JU fld ru bfl~e:J-:1 bb~1 bb l?l flifl b~ t.1~1t.I ~fo;1,:i;e:i,:i v11b tJ'U fl1j 
, , , 'U 

~e:imb6ll:W ~~e:i~~~e:i 1 ~~'Vl~ bb 'VltJ 1~t.1~tJd~ ~'Vl6J11'\"J bb'1 ~Arum'V'J'lJB-:J bA~e:i-:ilie:ie:itJ mrui'Vlt.111"11?11'1 ;bb'1 ~ bA~e:i-:i 
' ' 

bb~1~tl1m'Vl~bb 'VltJ~1-:i I ~tJSJ~;e:i-:iiJrirum'V'J 1~~e:it.J fll1'lJB-:Jb~:w~~e:i 1 ~b V1 t.1rn ~1'lJB-:Jb~:w 1~m ~-:i~1tJ 

er. m1SJ?fe:J'Ubb6'l~~bb'1 ffll'J1?1m'V'J1~t.1d1:w'lJe:i-:1Arum'V'JJ1b;1 - e:ie:ifl 1?16'le:J~SJtJtl11tJAA6'le:i-:i 
" ' " 
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i;ni;n Kjeldahl Flask c:too i;n 

r\i;ncs'. Measuring pipette (9)0 ~ 

1-.,, 
Starring Rot cs'. i;nc:t -

i;nb Volumetric Flask c:to b'li 

i;nb'li Volumetric Flask (9)00 er 

i;n~ Volumetric Flask ®oo i;n 

i;nci Volumetric Flask ®c:to er 

cs'.o Volumetric Flask c:too i;n 

cs'.@ Volumetric Flask (9)000 b 

ct® Volumetric Flask ®ooo i;n 

cs'.i;n Volumetric Flask, Plastic c:too (9) 

~cs'. ,_,,. Volumetric Pipette (9) (9) 

cs'.c:t Volumetric Pipette ® cs'. 

cs'.b Volumetric Pipette er b 

cs'.b'li Volumetric Pipette (9)0 b'li 

cs'.~ Volumetric Pipette @ct i;n 

cs'.ci Volumetric Pipette ®o (9) 

c:to Volumetric Pipette ®ct i;n 

ct@ Volumetric Pipette c:to er 

er® Volumetric Pipette (9)00 ® 

Digestion Vessel (®er x@c:to mm) 
c:ti;n 

('\11'1eJ~~e:rnmnl'J) 
- ®@ 
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<9lb 

0 ., 

m:u1\ll'i ;ij1'U1'U l'i1V1iJ/<li1'il'I 'Vl:U1m'Vl\ll ~11'1\J 'i1£Jn1'i 
' . 

" 
ct ct '111\ll.:i Burettes - l!:l 

" 
ct<S'. '111\ll.:i Burettes - bT1 

ct ct Rack ~1'Vlru1~'Vl~e:i~8e:i8~~18 - l!:l 

ctb Magnetic Stirrer Bar - <9l 

" 
ctb'll lnhofe Cone -w~m..1'111\ll.:i <91000 l!:l 

ere::; m~'1n'l.JT~m - b 

ct~ Funnel! ct cm (m1mLn1L~n) - <9l 

" ' 

~bo '1J1~oJ1ni;lu cto -..., 
~nm.:i~1V1ru1'1fnu Pipette LLuuhlii Adapter tlmmL'Vl~:u b<9l - rs'. 

bl!:l ~n81.:i~1V1ru1'1fnu Pipette LLtJU hlii Adapter - bT1 lli'~tlm8 

brn Glass bead <91000 <9l 

b<S'. Test Tube cto b 

bet tV1mLn1 <910 L <9l 

bb Lf'l~e:J.:JL~l.Jtnn1f'1+-X1Lthe:J1n1f'1 <9l 

bb'll tl1nfiu'1Je:i.:i~e:i'l.J(L~n) <9l 

be::; tl1 nfiu'1Je:i.:i~e:iu<l mlil <9l 

b~ m~m'loJ'l'Jrie:i8~ <9l 

~o 'W1'i1;;J~lJ <9l 

b'}/<9) Greese ~1'VlruvmhLLn1 <9l 

b'lll!:l '1J1~LLtl1Ltl'lJ1'1J~'l.Jtl1nn11.:i <91000 <9l 

"""- d ~ 
b'llrn '111~-wm~lllmnum bo ~ 

~ ... 
b'll<S'. '11'1.Je:J~rllJL'l.J8lJ b 

~ 

b'llct m1mL8n1'1l~'l.J <91000 <9l 

b'llb Buchner Flask <91000 <9l 

b'llb'll ~nm.:i~1V1ru1'1fnu Pipette LLuuii Adapter l!:l 

"""- d ~ 
b'llc::; '1l1~-wm~\11mnum ctoo ~ 

" ~ " 0 

b'll~ '1J1~-wri1~\11mnum <91000 <910 



\JTU1'U 

~a 

Cylinder eta a 

" " L~ Bf11l'U bb'lJ'U~'UIJi'1 CJ11 xl 

Evapovating dish C9Ja 

i.. ~ITTI Pipette Box Staninless 
1..._,,__~t--~~~~~~~~~~~~~~-t-~~~--+-~~~-+-~~~~--+-~~~~~~~ 

~~ Graduate Pipette a.ct 

Forcep tl~rnmvml.l 

~a Forcep tlmmL Vl'1l.l 1ri'.:i C9Jhctcm 

Auto Buret ~'IJ1 eta 

Auto Buret ffi~ eta 

Slide 

cict Pipet stand 20 'IJB'I 

100 
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(;)~ 

eJ'lln'HUbfl~eJ..:iifo~e:i..:itlnu~m11'Vlt11ft16'1l'l+w~e:il.l'Vll.!1t1b~'tlfl1.A'ru6tl • d.J • 

• ~ d 
&'111'1U'VI 'j1f.ln1'j Ei'\.1ei/~'IJ ~bb'Vl'IJ:ij1'Vf'il1V 'Vf:l.J1f.Jb&'1'1Jfl'jJlW'tl 'Vf:l.J1f.lb'Vfl'I . " . ' 

(;) Desi cater Duran u~,;'Vl Blil"1m1 ('lh~LVli'11m.1) '11n<'l 

® Low Temperature Incubator WTVI/ u~,;'Vl n~'IJ m'jci'ru '11n<'l lJ?lli.ctGl®O-OGl b -OOGlO/ ci'.ITTl-oooi;n 

i;n Photo flex WTVI/ u~,;'Vl n~'Ll m'jci'ru '11n<'l lJ?ILi.l!JoITTl-oo b-oocd cfGloOOGl-OO '111~<'1 

ci'. 
.d ~ ..:.. '°' 

bfl'jeN'1W1J'IJ<'l"1~bBf.J<'l o.oooGl g. Mettler-Toledo I u~,;'Vl LlJVlL"1B1-1VlL"1L<'l (t)'j~LVli'11Vlf.I) '11n<'l lJ?lli. bbb'llo-oo®-oo bm/ ci'.ITTl-oooGl 

cf 
d ~ ..::., """ 

Lfl'je:J.:J'lJ.:J'lJ'Ll<'ll'i~LBf.l<'l o.Gl g Mettler-Toledo I u~,;'Vl LlJVlL"1u1-1VlL"1L<'l (t)'j~LVli'11vrn) '11n<'l lJ?lli .bbb'llo-oo®-oobcdci'.ITTl-oooGl 

b Buchner Scott Duran I u~,;'Vl~.:JL~e:i.:ifi"'il blVl LLB'Llvl?!Lnl'i '11n<'l lJ?lli . N -o~-oo~-o®o/bGl-oooGl 
' 

ml Muffle Furnace Carbo lite I u~,;'Vl 1'llLLB'Ll~VJfl 1 tlll.l-&''Ll '11n<'l lJ?lli.ct®Glo-oGlb-ooGlGl/ ci'.b'll-oooGl 

~ ~lJ?lruru1mi'1 (Vacuum pump) 
'V ~ ~ 

KNF Neuberger I u~,;'Vl 1'llLW'Ll~VJfl1tl1lJi'Ll '11n<'l lJ?lli .ct®Glo-oGlb-ooGlo/ ci'.ITTl-oooct 

~ 'll<'llbrm~,_, TKN Gerhardt u~,;'Vl 1'llLbB'Ll~VJfl L tJllJi'Ll "iJltl<'l lJ?lli.ci'.bmo-oob-ooob/ci'.b'll-oooGl bl'll'Vll'ilJ ® !il1 , 

(9)0 Hot Plate /Stirrer Clifton u~,;'Vl "'il~qjbu?IL'll~LuVl~ '11n<'l lJ?lli.ct®Glo-oGlb-ooGlo/ ci'.ITTl-oooGl 

(;)(;) 1~~tliJi.Mm'j Flexlap u~,;'Vl e:im<JVJL:Sf.11'1 BflltlLlJ'Llvl LLl.lmL'V'JflL"'ilu~.:i '11ti'<'l 
'V 

lJ?lli.ITTIGlGlo-oob'll-oo~m/ ci'.ITTl-oooGl 

Gl® rn~11.:Jbfl~B'1~€l~1'11 Flexlap u~,;'Vl e:ie:i'V'JVJL:Sf.11'1 BflltlblJ'Llvl bblJ'Llbb'V'Jflb"'ilB~'I '11n<'l 
'V 

lJ?lli.b'llGlGlo-oob'll-oo~®/ ci'.ITTl-ooom 

(;)i;n rn~-rrwv1i'.i1~1.:i Flexlap u~,;'Vl e:ie:i'V'JVJL:Sf.11'1 BflltlblJ'Llvl bblJ'Llbb'V'Jflb"'ilB~.:J '11n<'l 
'V 

lJ?lli . b'llGlGlo-oob'll-oo~®/ ci'.b'll-oooGl 

Glci'. rn~.;;;'Lltl€l'Ll Flex lap u~,;'Vl e:ie:i'V'JVJL:Sf.11'1 BflltlblJ'Llvl bblJ'Llbb'V'Jflb"'iJB~'I '11n<'l 
'U 

lJ?lli .b'llGlGlo-ooITTl-oo~®/ ci'.ITTl-ooo® 

Glcf Ln1i~1V1~u'IXu.:itli]i.Mm'j (L'lle:i1n"1l.l) Flex lap u~,;'Vl ue:i'V'JyjL:Sf.11'1 5fl1tlLlJ'LlYi LLlJ'LlLL'V'JflL"'ile:i~.:i '11n<'l lJ?lli .b'llGlGlO-oob-oomct/ ci'.b'll-oGlctct 
'V 

Glb L~~vll.:11'\.J'l"l~Bl.J bflli Flex lap u~,;'Vl ue:i'V'JyjL :Sf.11'1 Bflltl LlJ'Llvl LLlJ'LlbL 'V'Jfl L "'ilu~.:i '11 n<'l 
'V 

lJ?lli . b'llGlGlo-oob'll-oo®~/ ci'.b'll-oooGl 



.; J 

~1~'\J~ ~1Eln1~ 

Glmi Hoot 

<9)~ 
' " 

bf1~'i.l'lbrl'Ulii'1e.i81.:ii11(Water Sample) 

\!Jo n~v'l'il'1Vl'J'Jf'ltl (Microscope) . 
l!JGl Spectrophotometer 

l!Jl!J LA~e.i.:itlf'Um mf'l 

l!Ji;n 'W'VIG'l:IJ VIVI 'i.l1 f11f'l~'i.l'I bbG'l'\J 
'IJ 

" 
\!Jc;:'. 'W'VIG'l:IJVIVl'i.l1f11f'l~v'ltl1 

'IJ 

\!Jct 
v !ll c::: ..,. 

Y-l VIG'l:IJ VIVI 'i.l1 f11 f'l'Vl'i.l'I bf1'\JG'l1 'J bf1:1J 
'IJ 

l!Jb DO Meter 

l!JITTI pH Meter 

l!J~ Water Bath 

l!J~ ~Vl\il'Jl'illVI Chlorine 

mo Hot Air Oven (vlv'\Jbb~'I) 
'IJ 

,, '" 
i;n<9) \ilbtl'W 

'IJ 

~'1e.i/~t! . 
Flexlap 

Olympus 

~'W irn UV-VIS , 

EUTECH 

INSTRUMEN TS 

EUTECH 

INSTRUMEN TS 

Lab Tech/LWB­

Gll!Jl!JD Digital 

Hanna/ Hi ITTioGl 

Frrr chlorine 

Memmert ~'W , 
UNctct 

sharp 

., 0 ' 

e.Jbb 'Viti 'il TVI t!1 El 
'IJ 

'\J~~'Vl mivJvMkm BAlUb:IJUVl bb:IJ'Wbb'VJAb'il'i.l~'I '11nV1 
'IJ 

'IJ~~Vl i'll~tl hm~.:i '11nnV1 

'\J~~Vl €i vJe.i4 LbvG'l B'WLl1lv4L'Wimb'W'1 '11nV1 

'\J~~Vl bl'1~11~ b Vl'JVI 1 W.J '11nV1 

'\J~~Vl blG'l~lJ~ bVl'JVI 1VltJ '11nV1 

'\J~~Vl blG'l~b~ b Vl'JVI 1 Viti '11nV1 

'\J~~Vl blG'l~lJ~ bVl'JVI 1VltJ '11nV1 

'IJ~~Vl Lv?1Y-l'1?1 Ae.i4tl '11nV1('11i1n.:i1'W 1 'Vlaj) 

'\J~~Vl bv?ILBt!-W 1'1mvt!~YJA '11nV1 

'\J~~VlblV11n €iml1le.i4b'Wi'WLLm '11nV1 

<9)~ 

., ' 
'Vl:IJ1Elb~"IJFl~flW<rl 'Vl:IJ1Elb'VI~ • • 

:l.li:H5 . ~i;no-oob-oooct/Ci'.ITTl-ooo<9l 

:IJ?lli.ctl!J<9lo-0<9lb-00<9lo/c;:'.ITTl-000<9l 

:IJ?lli.o~-ooct-ol!J~ct~-oooGl 

:IJ?\5 .Ci'.Gll!JO-OOGl-OOOGl/ Ci'.ITTi-OGlO~ 

:IJ?lli .Ci'.Glei'.o-ool!J-oool!J/ Ci'.ITTl-ooITTIITTI 

:IJG'lli .Ci'.Glei'.o-ool!J-oool!J/ Ci'.ITTl-ooITTI~ 

:IJG'lli .Ci'.Glei'.o-ool!J-oool!J/ Ci'.ITTl-ooITTI~ 

:IJ?lli.o~-ooct-ooi;n/ct~-oooGl 'll1~V1 

:IJ?lli.o~-ooct-ol!JITTl/ct~-oooGl '51'JVI , 

:IJG'lli.o~-ooct-ol!J~/ct~-oooGl 

:IJG'lli. N-o~-ooct-o<tl!J/bGl-OOOGl 

:IJ?!Li.o~-ooct-oo~/bo-ooGl 

GlGl-oorn-ooGl/bl!J-ooorn 



Lfl~€l.:JLD1€llflli'1 (Air Blower) 

Lfl~€l.:Jb~lJ€llflli'1bb'U'U~lJ (Submersible Ejector) 

' " 
C9l0 Lfl~€l.:l~'UU1 (EFP OC9l- ob) 

'U 

' " 
Lfl~€l.:J~'UU1 SWP 0(9) (PS OC9l) 

'U 

' " 
Lfl~€l.:J~'UU1 SWP ob (PS oC9l) 

'U 

' " 
bfl~€l.:i~utl1 SWP om (PS ob) 

'U 

' " 
bfl~€l.:i~utl1 SWP ocs'. (PS ob) 

'U 

' " 
Lfl~€l.:i~utl1 SWP ocf (PS om) 

'U 

' " 
Lfl~€l.:i~utl1 SWP ob (PS om) 

'U 

' " 
Lfl~€l.:i~utl1 SWP olri (PS ocs:) 

'U 

. . " 
1'1\ilm.JmruVibntJ1.UeHn'lN1'U':i::'U'Uu1u\iltl1 b~tJ 

'' 

,j1'U1'U 

lJ~5. cs'.bmo-oob-ooob'l/ cs'.b'l-oooC9l 

lJ~5. cs'.bmo-oob-ooC9lo/cs'.b'l-oooC9l '1.:i cs'.b'l/ooom 

lJ~5. cs'.bmo-oob-oooc;;/cs:lrl-oooC9l 

lJ~5. cs'.bmo-oob-ooo~/ cs'.b'l-oooC9l 

lJ~5. cs'.bmo-oob-ooocs'./cs'.b'l-ooocf '1.:i cs'.b'l/ooob 

d 
'1 '11'U'Vl 

" 
~muu1u\iltl1L~tJ 

" mnuu1u\iltl1b~t1 

" 
~muu1u\iltl1L~t1 

" ~muu1u\iltl1L~t1 

" 
~muu1u\iltl1L~t1 

" ~milu1u\iltl1L~t1 

" ~milu1u\iltl1L~t1 

" ~milu1u\iltl1L~t1 

" 
~milu1u\iltl1L~t1 

" ~milu1u\iltl1b~t1 

bo 



•" 

0 ., d 
'11~'U'Vl 'i1tJn1'i 

(;)~ bfi~v-1?1'Utl1 SWP o~ (PS o<i'.) 

,d ~ .::ii t.' IV~ .c:il 

c;ir;;<; bfi'iv-1bl1l:Wfl'1m'W mv:Wfi-1bf1'U?l1'i~'1~mi:Jfl'1v'i'IJ 

!!Jo Moter Control Center 0. PS oc;i 

l!Jc;i Moter Control Center 0. PS ol!J 

l!Jl!J Moter Control Center 0. PS orn 

l!Jrn Mater Control Center 0. PS o<i'. 

l!Jei'. Moter Control Center 0. MCC oc;i 

!!Jct Mater Control Center 0. MCC ol!J 

,, 
l!Jb "111:J~f!J'1J1ru PS oc;i fi-:i ?1muu1u111i.h~1:J 

,, 
l!Jb'll "111:J~qjf!J1ru PS ol!J fi-:i ?1muu1u111'lh~1:J 

,, 
l!J~ "11t.J~f!jqj1ru PS orn fi-:i ?1muu1u111'lh~1:J 

,, 
!!Jr;;<; ?11t.J~qjqJ1ru PS o<i'. fi-:i ?1muu1u111i.h~t.J 

rno ~'1bb?ll11-1"1tn'IJ~n1'ivl1-11'1J'llv-l'i~'U'U (Mimic Board) 

bT)(;) 0. Main Breaker (DB PS) 

rnl!J bfi~v-'.lb~l.lv1f111'1 Submers ible Aerator 

bTlbTl :wvb111vi~:wJ1b~:w?1'i~vj:w-LJ'11uru'Yl 

rnei'. bfi~v-lb~:wmml'111iltl1 Jet Arator #c;i 

rnct bfi~v-:ib~:wmml'111iltl1 Jet Arator #l!J 

lii1tn'IJ 

.. 
c;ibmv-:i 

.. 
c;i bfi'iv-:i 

" (;)~ 

" 
(;) ~ 

" 
(;) ~ 

,, 
(;) ~ 

" 
(;) ~ 

" 
(;) ~ 

(;) 'lllil , 

(;) 0. 
.. 

l!J bf!'iv-1 

.. 
l!J bfi'iv-:i 

.. 
c;i bfi'iv-:i 

.. 
c;i bfi'iv-:i 

'i~ -a fl 1 Ji' ru '1 

l.1"15. ob'll-oc;ib'll-oc;i b/ crcr-ooc;ib'll 

l.1"15. Ci'.rnrno-ooct-oooc;i/Ci'.b'll-oooc;i 

l.1"15. bc;ic;io-oob-ooc;irn/Ci'.b'll-oooc;i 

l.1"15. bc;ic;io-oob-ooc;irn/Ci'.b'll-oooei'. 

l.1"15 . bc;ic;io-oob-ooc;irn/Ci'.b'll-oool!J 

l.1"15. bc;ic;io-oob-ooc;irn/Ci'.b'll-ooorn 

l.1"15. bc;ic;io-ooob-ooc;iei'./Ci'.b'll-oooc;i 

l.1"15. bc;ic;io-ooob-ooc;iei'./Ci'.b'll-oool!J 

l.1"15. bc;ic;io-oob-ooo@rl/Ci'.b'll-oooc;i 

l.1"15. bc;ic;io-oob-oooc;i~/Ci'.b'll-oooc;i 

l.1"15. l!Job'll-oc;ir;;<;-oc;ic;i/c::'.c;ioooc;i-oo fi-:i /ctc;ioool!J-oo 

l.1"15.ob'li-oc;ir;;<;-oc;ic;i/bc;i-oooc;i 

l.1"15.orrl-oc;ir;;<;-oc;ic;i/bc;i-oool!J 

d 
'1fl1'\J'Vl 

V1fl1'il11~1'1'i 
,, 

?1muu1u111ih~fo 

V1'1-:iti1fl1'i~:w:wtJ1 c;i 

tl1fl1'ilVll:JVll'ltl 

-LJ1-:iti1m'iu~nru'Yl 

tl1fl1'il1l~l'l'i 
,, 

?1rnuu1u1111h~1:J 
,, 

?1mutl1u111ih~1:J 

1111l.I bb'W1'itl'Ul.IVl1lYll:J1'1i:J 

1111l.I U'IJ1'itl'Ul.IV11lVl 1:J1'11:J 

1111:w bb m'itiu:wm1Yl m'1i:J 

m:w bb m'i ti'U:WV11lYl tJ1 '1 t.J 

,, 
?1muu1u1111h~1:J 

" ?1muu1u1111h~t.J 

l'l'IJ~tl'i~?l1'\J-11'1J?l1l.ll'l'i 
'IJ 

1'11fl1'1'11EJ~ 

1'11'11'\ll'i~ 

V1'1-:iti1fl1'i EBPC-LJ'1-:iuti:wm:w 

l!Jc;i 

'Vl3.l1e.lb'V1111 

1:w1m.ff-:i1i.i 

hJ1m.ff-:i1i.i 

hJ1m-ff-:i1i.i 

hJ1m.ff-:i1'\J 



... 

~1~'UVi ':i1EJn1':i :51'lJTU 

i;nb 
.. 

C9> Lfl':itl'l Lfl~B'lL~l.JB1n11'1L~J1 Jet Arator #rn 

i;n~ Lfl~B'lL~l.JB1n11'1L~J1 Jet Arator #c£ 
.. 

C9> Lfl':itl'l 

i;nG Lfl~B'lL~l.Jtl1n11'1L~J1 Jet Arator #ct 
.. 

C9> Lfl':itl'l 

i;n~ Lfl~B'lL~l.Jmml'l1~J1 Jet Arator #b 
.. 

C9> Lfl':itl'l 

c£o ~flTUfll.JLfl~B'lL~l.Jtl1n11'1 Submersible Aerator .. ' 
,, 

C9) (Pl 

c£<9> Lfl~tl'lL~l.JB1n11'1L'UJ1'lJU~ <9)0 l'U~~ 'V'ffol.J~fl'J'U~l.J .. 
C9> Lfl':itl'l 

c£\!J Lfl~B'lL~l.JB1n11'1L'UJ1'lJU~ c£ L'U~~ 'W~Bl.J~fl'.J'Ufll.J C9> Lfl~B'l .. ' 

c£i;n Lfl~B'lL~l.JB1n11'11t1J1'lJU~ C9>o 1u~~ 'W~Bl.J~fl'JUfll.J C9> Lfl~B'l .. ' 

c;:'.c;:'. Lfl~B'lL~l.JB1n11'1L'UJ1'lJU~ c;:: LU~~ 'W~Bl.J~fl1Ufll.J C9> Lfl~B'l 

c£ct Lfl~B.:iL~:1.Jmm1'11t1J1'lJu~ c£ 1u~~ 'W~B:1.J~ri1uf]l.J C9> Lfl~B'l 

c£b Lfl~B'lL~l.JB1n11'1L'Utl1'lJU~ c£ 1u~~ 'W~Bl.J~fl1Ufll.J .. 
C9> Lfl':itl'l 

c£~ Lfl~B'lL~l.JB1n11'1L'UJ1'lJU~ c£ LU~~ 'W~Bl.J~fl1Ufll.J .. 
C9> Lfl':itl'l 

c£G J1-w 1 'Vlru'W~Bl.J~fl1Ufll.J C9) 'lJ~ 
, "" \J , 

c£~ UB~n 1 'lll1t1mm':iYl'VlEJ~~tl C9) UB 

cto UB~n 1 'lll1t1mm':i~:1.Jl.J'U1 C9) C9) UB 

c:.'.<9> UB~n 1 'lll1t1~B.:im'Vlwt.J1~'lJ1~ \!J UB 

ctlv UB~n 1'lll1'U~B.:JB1'\11Trn1'll?t1:1.J?i':i C9) UB 

c:.'.i;n uB~n-v1:Unvh.1~ C9) UB 

v v ' 
':i'\11'1f11.f1CU'1 

l.J?lli.o~-OC9>~-0C9><9>/bC9>-000i;n 

l.J'1li.O~-OC9>~-0C9><9>/bC9>-000c£ 

l.J'1li . orri-0<9>~-0<9><9>/b<9>-oooct 

l.J?lli.o~-OC9>~-0C9><9>/bC9>-000b 

l.J?lli. \!Jo~-0<9>~-0<9>\!J/ c:.'.<9>000<9>-oo 

l.J?lli.o~-0<9>~-0<9><9>/c:.'.ct-000<9> 

l.J?lli.o~-0<9>~-0<9><9>/c:.'.ct-000<9> 

l.J?lli.orri-0<9>rri-0<9><9>/c:.'.ct-ooo\!J 

O~-OC9>ITT-OOC9>/ c:.'.~-oooi;n 

o~-0<9)~-00<9>/ cr~-oooc£ 

o~-0<9>~-00<9>/c:.'.~-000\v 

orrl-o<9>rrl-oo<9>! ctrrl-o 00<9> 

l.J?lli. c£i;ni;no-oob-oool!J/c£~-ooo<9> 

d 
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