
~1tJfl-n"U'UL~'U1mLf!:-;bbc-J'U 

'Vl~Ym1m'B"S'S:U"1!1~ Lbf!:-;~-:~LL 1~~a:u 
(l'U'U'V'l'S:-;'S1:U~ b LL"lJ1'1r;'11:ULr;'1'U1'U 

b"lJIPl'V'lqJ11'Vl fl~'IL'Vl'V'l"'l oooc(oo 

.. 

L~e:J'~ c-Jfl nw~ "il11fl.I111~'11'Ufl11L tJ~ ~'ULL tJ~N11~f1:-;L5 CJ~ 1m'lfl11 1 'U'S1~'11'Ufl1'Sl Ll"l11~'V1t:.~flm~'Vl'U~'ILL 1~~ aiJ 

Ll"l'Wl11h'I'I1'Ut:Jiil'ldj~'V'lf11(;'1~fl Bottle Grade PET Resins "(Je:J'Iti~~'Vl ~'UL~1:U1 b1'UL~e:J{r;'11'V'liiL:J.Jair;'1. 

(1:-;CJa'l) 1111n~ (:uvr1"1!'U) 

L~~'U a6t1~m:u 1 1'1'11'U~I'lr;'11V!fl'S'S:U 

B1'1fl'l vrtT '~~a~ 1 tT n '11'U 'U 1~t11 ~ Lbfl :-; LLt:J 'U 'VI ~vow 1m '51 1:U"1!1 ~ LLfl ~ ~ '~ LL 1 ~ ~ a:u ~ oo o o~. ~I Q"l\v<t 

fl'li''UVi oolv :Ufl'S11"l:U !v<t<t~ 

,.;,~.II o vd .c:r.cv -=1 ~ q,~ ~ov...J 
r;'1'1'Vlr;'1'1:U1~1CJ · oo. r;'11b'U1V!'U'Ir;'1e:Jti1~'Vl fl'S'Ub'Ue:J'S l"le:J'U"'lflbb'Vl'U'Vl "il1fl~ 'V1 GNC: oooooo/lvooob-olv 

• 

... .. ... 
fl'I1'U'Vl ~ :U'U11"l:U lv<t<t~ 

Q"l. :U11'11fl1'SUe:J'Itl'ULLf1:-;LLm"lJc-Jf!fl':i:-;'Vltl~'lbb1~~e:J:U LLf1:-;:U11111fl11~~1'11:UI'l'S1"iJr;'1€J'Uc-Jf!fl':i:-;'VJ'IJ 

~'ILL1~~€J:U Ll"l'S'Ifl11h'I'I1'Ut:Jii1'1L~~'V'lf11(;'1~fl Bottle Grade PET Resins (fl1CJ'Vl~'lfl1'S 

b tJ~ CJ'UbL Dfl'I'S1CJfl :-; bBCJI'lLI"l'S'I fl11 1 'U'S1 CJ'I1'U fl1'Sl b\"111:-;'V1t:.~flfl'S~'Vl'U~'ILb 1~~8:U Ll"l'S'IflT~ 

h-:~'11'Ut:Jiii'1L~~'Vlfl1(;'1~fl Bottle Grade PET Resins l"lf'l~ oo) ~'le:J~Lfl"lJ~ ~<t/~ V!~ ~ 
0 Q Q,J 0 - .., v Q.,l d 4, Q.l 

(l'U'U'V11'1V!fl1'1'Vl:U1mfl"lJ Q"lD (Pl1tlfi'UI"l:U'Vl~'U1 e:J1L.fl€J'UI"l:U'Vl~'U1 -;J'I'Vl11'l"S:-;~a'l 'Vl'U'S~'Vl 

~'Ul~"S1:u1 L1'UL"ile:Jir;'11'VliiL:J.Jair;'1 ("S~CJa'l) lil1n~ (:U'Vl1"1l'U) ~mEj~~atJiju1i 

1'11:U'VltJ'I~e:J~B1'1fl'l ~11! fl'I1'U'U bCJ'l11mLfl :-; Lbt:J'U'Vl~'Vlmm'B"S'S:U"1!1~ LL69:-;~'~ LL11'l~a:u 1~LL~'~ 

t:J fl n11~ "il1"Sru111 CJ '11'1.! m 11 Ll"l 'S1 :-;'V1t:.~ fl m:-;'Vltl ~ '~ LL 1~~ m.J"tle:J'II"lru:-; n 1'S:U fl1"S~"Il'1'U 1t1Jfl1'S~"il1 "Sru1 11 CJ '11'1.! 

nT~i Lm1:-;v1e..~f! m:-;'Vltl ~'~ LL 11'1~ a:u~1'U~I'lr;'11'V!m"S:u n~'U,}'13J'U tlbl'l"S L~ CJ:U u1111 'S Ll"li1 tLfl :-; LW n'V!~mL \J'Sr;'1.fl1'V'l 

rhSZJ'B11:U"1!1~ 1 'Ufl11D'S~"1!:UI"lf'l~ oo/lv<t<t~ Ldai''U~ ~ :Ufl':i1\"l:U lv<t<t~ Bfi-:~l"lru~m'S:Ufl1'S~"Il'1'U1fllfl1'S"1 :W:u~ ' ~ ·~ 
~ 

1:u1~1"111:Ub.,:;'U"1!8ti11CJ'I1'U., bbf1:-;via:u1u~-J'Vl.., 1~:uau'V!:u1CJ1~ti~-J'Vl n~'UL'Uai l"la'U~f!Lb'Vl'U'Yi"lll1nl'l br;'1'Ua 

11CJ'I1'U~bb"il'lb~:UL~:U flf'l~ lv bbf!:-;11~'11'U~bb"il'lb~:Ub~:U l"lf'l~ Q1 1~~1tJfl'I1'U'UbCJ'U1~"1 ~1b'W'Ufl11(;11:U 



-t!l-

cl'11! n-:m.J\J 1e.~u 1 e.~ LL~ ~ LLeJt!'Vli'vm 1 n 'Sf5"f~lJ"ll1 ~ LL~~~~ LL 1 ~~ tllJ 1~-Yii\11'Stu1'S1 e.J~1\J~~ mh1 

bb~~t.h b?f\J e:1 M e:1 !i1 ru~ fl'S'SlJfl1'S ~"111\.!1 ry n1'S~I\11 'S tu1'S1 e.~~1\J n1'Si b!i1'S1~~eJ~ n'S~'VltJ~~ bb 1 ~~ alJ ~1\J 

'tl\Jl?f1V!m'SlJnGt\JJ1ii\J tJ1\Jl';iL~e.~lJ tJ1\Jl1Lf1ii bL~~Lbe.~n'VI~mLtb?tmi'ln16llf511lJ"ll1~ 1t!m1th~"!jlJii1f~~ ~<tct~ 

Li1e:~1\J~ @{( iit!11i1lJ t!lcrcr~ ~~!i1ru~m1lJm1~"li'1\J1fYm'S"1 Yil\111ru1bL~1nlJ~1~m1lJbi1\J"Ue:~u'S1e.~~1\Jm~ 

L U~eJ\JLb '\.J~~';i1e.J~~d) e.J~ L!i11\lfl111 \J';i1eJ~1\Jfl111L!i111~~eJ~fl';i~'VltJ~\l Lb 'd~~f)lJ L!i1';i~fl1';i 1 ';i\!~1\JeJ~\Jlb~~ 

i'l~1?f~fl Bottle Grade PET Resins "tltl~tl~~'Vl B\JL~'S1lJ1 b1\Jbi\IB{?f Li'l~blJtl{?f (1~e.Jtl~) ~1n~ (lJV!1"!l\J) 
" . 
\K~tl~b~"tJVi {(ct/~ VI~ a:: ~\J\J'Vl1~V!~1~V!lJ1e.Jb1;1"tJ ~b ~htJ~U!i1lJ~I'l.J\J1 e.i1L.fltlti!i1lJ~I'l.J\J1 ~~VI1~1~e.Jtl,1 

1~ E) 1 ~u~~'Vl., g~~a bb~~u~u~ \Jl1lJlJ1\Jl';i m1ua~ n\Jbb1;1~ bbm"UeJ~ m~'Vlu~~ bb 1~~1JlJ bL~~lJ1\Jl';ifl1';i~~~r1lJ 

\Jl'S'dl\l?ftltleJ~fl1t!'VltJ~\lLL'd~~tllJ viL?f\JeJ111.t!'S1eJ~1\J "1 tl~1~Lii1~~1i1i'~ 11e.J~t! bBeJ~\Jl1lJ~~~~\llJ1~be.~ ~ ~\l.Q' 
\Jl1lJlJ1\Jl11 cto 'd 'S'Sii1 ?ftl\l Lb vi~i'l'S~'S1"l!U ryfY'~61~b?f~lJ Lb~~ffl'l~1fJt'\J.fl1i'l~~bL'd~~ tllJ Lb vi~"ll1~ i'l. !31. t!l·ct~ct 

n1V!\J~ H-J1 d1t~f1tu~ fl';i';ilJfl11~"lf1\J1tyfl11 1m ~!i111lJ b i1t!"lltltl b \J';i1CJ ~1\J fl111 b!i1';i1~~eJ~ m:::'VltJ~~ bb 1~~fllJ 
\Jl1lJlJ11'1';i1 {(~ LL~'d 1 tXL~1'1 .. ,hvi~\liieJ1\J11\l\Jl1lJfl{l'V!lJ1eJ 1 \Jfl1';i~l\11';it'\J1i\ltl'4fY1\Jl'V!~tlMtltl1~1 tltl'4fY11'1U1 

lJ1\Jl'Sfl11\Jl1lJ~L?f\JeJ11l \J';i1eJ\l1\Jfl1'S1Lii1';i1~~eJ~fl';i~'VltJ~\lbb 'd~~tllJ 1 '\.Jn1VI\J~L tl'Ub~fl\J 1"tJ 1 'Ufl1';ii\ltl'4fY1\Jl 

V!~t!Mtltl1~ 1 tltl'4fY11'1 L~e.J1 ~i1t~11L tl\JL~tl'U1 "tJ~n1V!\J~\Jl1lJfl{l'V!lJ1eJ1\JL~tl~J\J~'deJ ~\l.Q V!1f1Vh\J 1~tl'4fY1\Jl 
Lli11~m1~L~'.l cl'1l1n\l1'Ut! le.~u1CJ., "tltlli111lJ~1lJiit~vi1t!61\lci'1Lt!11 tJt1'4fY1\Jl'V'l-rt~lJL~t~\J 1 "tJ 1'\Xcl'1'l!n\l1\Jt! 1e.~u1e.J"1 

'Vl'S1tJ~1 e.~ 1 \J m'Sd cl'1'11 n~1\J'U 1e.~tJ1tJ., 1~cl'1 b \J1V!'I1~~mL~~cl'1'11 n~1t!'Vli''V'l tJ1 mu'S'SlJ"!l1~LL~~~\l LL 1~~tllJ 

~\l'VI1m~EJt~~L~t~'Vl';i1tJ LL~~LL~\ltJ~~'Vl ~\J1~';i1lJ1 n\JLI\lt~{?t 1"W~LlJa1?t (';i~tJt~~) 'il'1n~ (lJV!1"U\J) b~t~~I\J1';itu1 

~1b i1t!m19it~1 '\.J~1 mb~1 

<ou,~tltnruvr Tflfnu•"·u,nw) 
,fi_,Lfttnlfl11-t tln~111l'fl11LLVI\I 

\.W1Bn11~1irn~'l'U~L~U~Ufl~~N~~f~g1n1~11~1l'1~Uft:i"a~~--. 

•· 

0 QJ """ .. ,q, "' 

?11\J m b!i1';i1~'V!eJ~ fl';i~'VltJ?f\l LL 1~6'tfllJ 

l'V111ii'm1 o t!lt!lbct bctoo M'El bc;io@ 

l'V11?f11 0 t!lt!lbct bb@b 

--~------ --~-· ·--------~-- --~ ---- ---- --- --- -- - ------ --------·--

.... 



~1'1!n-nu'WLf.l'U1mL~:::LLJ:.J'W 

'VI-r~mmi51'Jl.J"1!1~ Lb~:::~~LL 11'1~81.1 

Cl'U'W~1:::11~.yi '0 LL"V1~?11~L?~'W1'W 

b"VIJl~ty11'VI n1~L'V1~"1 mo<too 

., ;t i1'U1fl~ l!:lctct~ 

L~ €1~ c.J~m1vhn1ru111U~1'Wm'JL tJ~ f.l'Wbb Ufl~11f.l~:::b~ f.l!P1Lf11~m11 'W11f.l~1'Wm11 Lf111:::~c.J~m:::'VIu~~LL11'1~ 8~ 

Lf11~m1hN1'Wc.J~IJ1Ul!P1~~1?1~n Bottle Grade PET Resins "V8~'\J~~'VI a'WL!P11~1 L1'WLiii€Ji?~1~~bl.J€Ji~ 

(1:::f.J€J~) ~1tll'l (~,1"11'\.J) 

Q.J q ..., .. 

~'11'\.J'VI m'o:> n~.n1~'Wtl l!:lctct~ 
' 

0 V~ .ot::~t.V q I' (LI tfQV -=:J 

1!:1. ?11L'W1,'W'I?I€J'U1~'VI m'WL'W€11 fl€J'W'Il~LL'VI'W'VI lil1n!PI 'VI GNC: m'o:>~/l!:lom'o:>-mn 
.., .J .. 

~'11'\.J'VI <t ~'W1fl~ l!:lctct~ 

rn. ~11Jl1m'nJ£J-:~n'WLL~:::LLm"Vt:..~~m:::'VIu~-:~LL11'1~€J~ LL~:::~11Jl1n11~~'~m~IJ1111il?~€Juc.J~m:::'VIu 

~~Lb11'1~€J~ Lfl1~nT';ih'I'I1'Wc.J~IJlL~!PI~~1?1~n Bottle Grade PET Resins (mf.J,«'Im1 

L tJ~ f.l'W LL tJ~'I";i1f.J~::: LBf.l 1'1Lfl"J'Ifl1";i1 'W11f.l'I1'W m11 Lfl";i1t:~c.J~m:::'VIU~'ILL11'1~eJ~ Lfl1'1n11 

h-:~'11'Wc.J~IJ1L~!PI~~1?1~n Bottle Grade PET Resins fl~-:~vi m) ~~el~L~"Vvi <tcf./~ ,_,~ <t 
0 Q Q,l 0 ..._, lLI QJ QJ d OIOIIt. QJ 

Cl'W'W'VI1~,_,m'l,_,~1m~"V rn'o:> (Jl1\J~'Wfl~~lil.J'U1 €J1L.fl€J'Wfl~~lil.J'W1 lil~,_,11'11t:f.J€J'I 'VI'\J1~'VI 

a'WL1'111~1 L1'WLiilai?~1~~~€Ji?~ (1t:f.l€J'I) ~1nl'l (~m"l!'W) ~a~~l'lnatJi)mi 

<t. LL 'W 1 '1'11-:~ n 11 L?~'W a 11 f.l ~1'Wc.J ~ m1tJ fiu~ 1Jl1 ~~ 1 1Jl1 n 11tl a-:~ n'W LL~::: LLm "V c.J~ n 1::: 'VIU 

~'ILL 11'1~a~ LL~:::m(Jl1nT~~~'~IJ11~1Jl111il?leJ'Uc.J~ m:::'VI'\J~'I LL11'1~ €1~ ~1,-r'U Lfl1-:~m-s#i'1'W 

a~Jl ?11, n 11~ Lfl1-:~ n11ilfl~a IJl ?11, n11~ ,~€1 Lfl1 '~ m-svii1« n~ru::: L~ f.l1 nuilfl~ ' . ' 
€JIJ1?11,m-s~ LL~::: Lfl1'1n11~1'W~«-:~~1'W f 
' 

m~,ti-:~~a~a1-:~ii-:~ ~1'1!n'I1'W'W Lf.l'U1f.l LL~::: LLJ:.J'W'VI-r~ mmtJ1-;i~"ll1~ LLfl:::~-:~ LL 1!PI~a~ 1#1 LL~~ 
t:..~f!n1";iVilil11ru111f.l'I1'Wn1-s1Lfl";i1:::~t:..~~m:::'VI'U~~LL11'1~a~"Va-:~flru:::n-s-s~m-s~"ll1'W1tyn11~1il11ru1-s1f.l~1'W 

.... 



.. 

-~-

rn';11LI"l';i1~~t.Jlf1m~VltJ~-:rLn~~al.J~TueJ\Jl~1Vfm';ll.Jmr'WJ1~\J uL\Jl';iL~~l.J UL\Jl';ILI"lii LLlf1~LL~n,~mL'\J~Mn'W 
.· ' 

rh~u';i1l.J"ll1~ 1'Wf111U1~"ql.JI"l~~~ <9l!~<t:<t:!i Li1eJ1'U~ ct. l.Jn111"ll.J ~ctct:li ~~l"lru~n~1l.Jf111~"1J1'U1'Yf111"1 
~~11ru1 LL~1 ii:w~hJ1 '\Xm1l.J L ~'U"lleJ'U11 ~~1'Uf11';1L '\J~~'ULL '\J~ ~11 ~~t LB~~ L1"11~rn11 'U11~~1'Un~11 Ll"111tl1 

t.J~m~Vl'U~~LL"l~~tll.J L1"11~f111h~~1'Ut.JiiiJlL:iJ~Yim~~n Bottle Grade PET Resins 'tltl-:I'U~~Vl €J'ULm1~1· 
L1'UL~a{~ L'WiiLl.Ja{~ (';i'~~a-:r) ~1n~ (l.JV!1"ll'U) ~-:reJ~L~'tiVi' rr.ct:/ti Vf~ ct. rl'U'UV11~V!m~V!mm~"ll bl'1b 

~1'Ulf1iil"ll.J'WWJ'U1 el1Lflel'UI"ll.J~WJ'U1 ~,m1~~tEJB~ L~EJ1'\XL~'UtloUtl~if1L~l.JL~l.J bbif1t~tll.Jl'U"1~Vl"1 b~l.Jtl'UV!l.J1~1~ 
4 Q.l .rd tf Q..l ~ 0 q,/ ~ ~ ""llo ~ d ~ .:::. - ~ ~ 

'U1~Vl n1'UL'Utl1 l"la'U~if1bbVl'UVl ~1n~ b~'Utl';i'1EJ~1'U"llbb~~L'Wl.Jb\Jll.J 1"11-:!Vl ~ bbif1t11~-:11'U"llbb~~b'Wl.Jb\Jll.J l"l~~Vl b11 

1'lX~Tun~1'U'UL~'U1~"1 ~1L'W'Uf111\Jl1l.J.ff'U\Jle.J'Uf11';1~~1~ru1~1CJ-:r1'U Li1-e:rJ'U~ @)t> m:m1~'U~ ~ct:ct:!i Lbif1tLi1a ' . . 

v ' 4 II 0 I SJ'O ~ oQ. tf ..r::::lio ~ J.l 

L 'U a~ \Jl 'U Lbif1~'U1 L~'U e.J\Jl a 1"1 rut fl':i1l.Jf111~"ll1'U 1 'Y n 11YI~ 11ru111 EJ ~1'U rn11 LI"111~V!t.J if1 n 1~Vl'U~~ LL 1~if1 Bl.J m'U 

~\Jl~1V!fl':i1l.Jni'UJ1ir'U tJ1mL~C.JlJ ULIP11LI"lii LLif1~LLVnV!~mL '\J1~f11Yirh~u11l.J"ll1~ 1'Wrn~'\J~~"q1li'l~~~ 
cr~crcr~ Li1a1'U~ C9lct. ii'W11"1l.J ~crcr~ l"lru~m1l.Jf111e7"111'U1rurn1"1 ~~11ru1LL~'Jiil.J~1'lXI"111l.JL~'U"llB'U 

'U "' 

11EJ~1'Uf111 L '\J~~'Ubb '\J (;1~11~(;1~ b~ ~~ Ll"11~f1111 'U11~~1'Uf11~1Li'l';i'1~~[:.l(;jfld~Vl'U~~ Lb 1~~tll.J Ll"11~f111L1~~1'U 

t.JiiiJlL:iJ~n~1~~n Bottle Grade PET Resins 'tltl-:I'U~~Vl €J'U1~~1~1 L1'UL~a{~ L'WiiLl.JeJi~ (1~EJeJ~) ~1n~ 

(1JV!1"ll'U) ~-:la~Lif1'tl~ ct.<t:/~ 'VI~ ct. rl'U'UV11~V!if11~V!l.J1r.Jbfl'tl b11'o:> ~1'Uif1'Uiill.J~WJ'U1 tl1LfltltJfll.J~WJ'U1 ~-:!V!i'~ 
1~CJB~ 1~~1'\X'U~~Vl., ~~i1mLlf1~tJ5u~\Jl1l.Jl.J1\Jl1rn';i'ileJ~n'WLLfi~LLm'tlt.Jflm~Vl'U~~LL1~~eJl.J LLlf1~mmrn';i' 

~~\Jl1l.J\Jl1T'il~tl'Ut.Jflfl':i~Vl'U~~Lb1~~al.J~L~'Ue.Jb 1l 'U11EJ~1'U"1 el~1~Li'l~-:!i'l~~ 11~if1~LB~~\Jl1l.J~~~i.'1~m~'J CJ b11 

~-:rd V!1nVh'U 1~i''Ue1'4'Y1\Jl~1n'Vl't.h~~1'Wtl'4'Y1\Jl LL~'J G'l1'l!n~1'U'U LEJ'U 1~., 'tleJI"111l.J~1l.Jrl avh'Ui.'1~G'I1L 'U1 

1 'UB'4'Y1\Jl'W'~'m.tL~a'U 1'1.1 1 '\XG'11'l!n~1'U'U 1~'U1~., Vl1TU~1 ~ LLif1~Li1aiirn';i'L~l.J~1 L 'U'U L1"11~f111LL~1 ~~~a~ L~'Ua 

11 ~~1'Ut.Jif1f11~'1J5u~\Jl1l.Jl.J1m n11iJe1~ tl'Ubbfl~ bbm 'tlt.Jif1 fl':i~Vl'U~~ LL 'J~~ tl:W LL~~l.J11P11f11i~~\Jl1l.J\Jl11~~tl'U 

t:.~fl m~Vl'U~~ Ln~~Bl.J 11C.Jlf1~La~~IP11l.J~~~i.'1~l.J1~1~ rr. 11l.J~~ 1m~rn1~~~eJ~tJ5u~\Jl1:wnn'Vll.J1CJ~'U~ 
LM~1oUtl~~1 CJ Lbfi~'\J1 ~~1'Ue7~~vl1';11 ~~1'U "1 1 ~~1 L 'U'U f1111'J'U11l.J11~fl~ LB ~~oUtll.Jif1~~V!'1l~\Jl1l.Jci'1~'U f111 

'U 'U 

~~11ru1"1Ja~l"lru~fl':i';il.Jf111e7"1l'1'U1illf111"1 ~1'U1'U @) L~:W Yl~tll.JLLe.i'U'\J'UVinoU'vl.Jif1 (CD-ROM) 1'W1U"llel~ 
\J QJ \1 \J 

Portable Document Format (PDF) ~1'U'J'U ~ LLe.i'U Yl~tll.J~~1'\X~~vl111~~1'UOU'U~l.J\j1nJ~'\Ji''U'\J1-:im:w 
.Ua~~L~'U'tiB~I"lru~m1l.Jf111e7i1'U1f11f111"1 ~1'U1'U Q'1 L~l.J Yl~tll.JLLe.i'UU'UVinoU'eJl.Jfl (CO-ROM) 1'W1U'tltl~ 

'U ·~:: 'U 'U 

Portable Document Format (PDF) ~1'U1'U c;i LLe.i'U LLif1~L~'UB~B~1'l!m1'U'UtEJ'U1~"1 f11~1'U @) L~tl'U 

""1"'iJ~ b Yltl "llb 'U ... 

------------ ---~ 



-m-

b ~eJ 1 idj'Ubt~fl611".i~\:!Ei-:~Lb~~?i-:~1~vr·t.h tJ-:!1'1.i~b~tJ1oUt~-ll'leJ 1 tJ 1 'Um".id ?i1irn-:~1'U'U 1m.J1tJ "1 1~?i1L 'U1V!U-l~eJ 

LL~-:I'U~~'Vl fl~'UL'UeJ.f l"leJ'U'Ii'~bb'Vl'Uvl ~1rl~ b ~eJ~1b'W'Ufl1".i 1 'U?f1'U~b~tJ1eUeJ-:!I'leJ 1 tl~1tlbb~1 

('U"Ntla1l'un Lfifnu"m.,n1-N> 
,e~ Lfl11 1ln.,., 1Jnu;,·n'lfm, LL Yl\.1 

~tn11.~fi~1UUL~U~LL~:~~YI1~~'lf11n11~'1f'lALLftti~~~~~eN 

0 Q.l ~ ~ ""'- IJ 

611'U m Ll"l".i1~V!~~ m~'Vl'U61-l Lb 1~~eJ:w 

1'Vl".i~'V'lvl o \!J\!Jbct bctoo l'lt~ bc::ioC9l 

b'Vl".i611".i o \!J\!Jbct bboob 



.o~~:~rto ..,.. o11:11 r ., ,. o ..., 
1J ~~'VI • n 1u L u reJ1 fil reJ u '.II~ LL 'VI u 'VI r.n n t'l BE GREENER 

GREENER CONSULTANT CO., LTD. . tr4'r U IU1811ft:HH\I 

19/1-2 tl'1f'I111'~Lriin 3 ~U~ 7 ~'il~Lfl1J~ 7~ ClUU~fl1<;~~f~~l'l LL1J';l~"'tll-J'I'lfl L1JI'I"'lJl4'n1 nt'IL'V1~4§Um11UlJ'r'lftlm1.,;rl1flieJa _ 
19/1-2 wang Dek 3 Build1ng, 7th Floor, Unit 7D, W1pawadee-Rangsit Rd .. Chompol, Chatuchar· ·}~.~ko49lor( 6 ~i fl · 
Tel : 02-272-2727 Fax : 02-272-2728 www.greener.co.th aM ill -· ~:-··--···· ~ 

[1400 . 
IWL---~ ..... .ffu-

GNC: ~ ~ 1 /2016-02 

0 .Q.I ""' " ~ !j) 
n'TW fl1lfl ':i 1~'11 ~I f1 m:: i'11Jn' ·!JU 1Y!fl'illl 

,J. 6 n.w. 255!1 
..: 4j () .,_ . tl .. JllU ... l~ m'U'l'l ....................... 11UIL~ 

11fl1 .. ..1?..:.~ .. :t ... ~i' 11 .... -······-·· ....... 

"" I ~ ..: .. ~ ...1 "" tl ... • I~ tl .. L'HN 'lJ'€l~-:111'€ltJ'S1EJ-:11'U"lfLL~-:IL"v'l11L(;l11Pl'S-:!Vl 2 L"v'l'€1 "S:matJn1'S"v'l~1'Sn11 "S1CJ-:11'Un1'SLu~EJ'ULL ~-!I'S1EJ~~L'VE.IIn 

LPl"S-:Jn1"SL 'U"S1EJ-:11'Un1"S1 LPl"S1~~t:J~m~VltJ~-:JLL11n~ a11LPl"S-:Jn1"SL "S-:J-:J1'Ut:J~1'1L~~"v'lfl1~~ n Bottle Gracie 

PET Resin '!J'€1-:JtJ~\t'Vl a'UL!n'S1111 L1'UL~a{~ L"v'l~L11'€11~ ('S~E.ItN) -;11n(;l (11'1-11'lJ'U) 

.:/ ..:::. oiZt. ~.J .d "::~! 0 I 

1. 'S1E.I-:!1'U"ULL'J.:IL"v'l11LIJ\11Pl1-:!'Vl 2 L"v'l'VU'S~n€ltJn11"v'l~1iru1'1 ~1'U1'U 18 Lfl11 

• 2. ri1L'U1'!-1'1!-:~~m11G'i-:~11EJ-:J1'U'1~am11h-:~.:~1'U~I'l~1'1-1m-sil 

IJ\111~\J~,;'Vl u~,;''Vl B'UL!ni12J1 L1'UL~€li"' L"v'l~L11'€11~ (i~E.I€1-:1) -;11nln (11'1-11'lJ'U) 11'€ltJ'l-1111EJL~tJ~,;'Vl 

n~'UL 'Ua{ Pl'V'U.ij~ bb 'Vl'UVi -;i1fi'1n -;ij'~n\-1111 EJ-!11'U11 E.I-:11'U~LL~-:IL ~11 L~11Plf-:~~ 2 L ~m..J"S~natJ n1i~~1'S(l.J1 
nTH '\.J~ EJ'ULL Ufi-:J"S1 tJfl~ La v~ LPl"S-:Jn1"SL 'U"S1 tJ-:J1'Um"S1 LPl"S1~~ t:Jflm~'VltJ~-:1 LL 11n~ a11 Lf"I1-:Jn11L1-:J.:J1'Ut:J~ IJl 

d c. • ..::~:::I .-=1 I 0 

UJ!n"v'l~1"'1Jln Bottle Grade PET Res1ns 'll-:11'1-!I'V~Lfl'll'Vl 45/9 'l-12J 4 fi'U'U'Vl1-!l'l-1fl1-!l'l-1111tJL~'!J 36 1'111Jfl 

tiPJ11~~'U1 B1L.flelUP111~~'U1 ~-:~w-rm~E.I€1-!1 u~ntf tJ~,;''Vl~tl~m~1L~~!nYh'S1tJ-!11'U'1 ~-!~mh1LL~1L"'~~. 
~-!l'lJaci-:~11atJ-s1tJ-:J1'U., ~-!l~-!l~~-:~m~1 tJ 

tf'f4(P ~~ 
('U1&~fl11nt)'l1 fi11L~~'Y LLfi~'U1EJ~1~n~ tl"S1111VlYi'n,;"v'l1) 

...... 
n 11m1~~(;lm1 

cl ( ... ( • ... 

u1Uft fl1\t\U81 ft8U'UIUL~U11 \11fiG 
GREENER CONSULTANT'CO.,tTO 



..:-3~~.:1).11~'-W Ln 
BE BETTER 

ti'1~'Vl n1'WL'Wt:lf filt:l'WeDgqLL'Vl'Wvl rol'lrl~ 
GREENER CONSULTANT CO., LTD . 

BE GREENER 

.. " ~ ..J ... ..1 .... - ...... ~ ... 
19/1-2 tl1f'l1~'NLr;Jn 3 "11\J'Vl 7 '\-lfl~L~11'Vl 7.~ ClUU'Jtn'lr;)N'&'i(;J LL11'l~'"ltl~Vl~ L111Jl'"l!Jl'"lm' nl~L.~~I!IIAI-----------

19/1-2 Wang Dek 3 Building, 7th Floor, Unit 70, Wipawadee-Rangsit Rd., Chompol. Chatuch k, Bangkdii:lHvu'W itJ1JltJUtl~ll~U 
Tel : 02-272-2727 Fax : 02-272-2728 www.greener.co.th ., . ... ;o; v 

'l'l'JYltJJDHso,Vltii.'l::: "'lt!111flUlJ 

.J 0 (., "' .. il 25j 
GNC: 1b~ /2016-03 lfl~'l1 ......................... "lU'I1 ...................... . 

9'.1!~-S r- ~~~ . 

... 
L 'SEJ'U 

ntn ........................... fJ';i'1J ..................... .. 

4 ih.nfll.J 2559 

I ~ ~ A t .J d .1 <12't. ~~·~-~ • ~ oDil 
"1ltlG'f~l.Jtl\J'S1EJ~1'U•!m lil\l L Yil.JL~l.Jfl'S~VI 3 L Yitl u'S~f1tl\J f11'S'Vii\J1'SfiJ1 'S1 EJ~1'Uf11'SL uri EJ'ULL u~~'S1Elri~LtlEJ~ 

1FJ'S~f11'S 1 'U'S1EJ~1'Uf11'S1 LF1'S1~t.1 C-Jrtm~VIU~~LL 1~"' tll.J 1Fl'S~f11'S 1 'S~~1'UC-J~ ~L~~Yi"1"'~ n Bottle Grade 

PET Resin "lltJ~u~~Vl ~'U1~-s1l.J1 L1'ULiiltJi"' 1V'I~Ll.JtJiG'f ('S~EJ'tl~) '-li1n~ (l.J'V!1"!!'U) 

~~~~~lJ1~ldE.I 1. 'S1m1'U:ffLLI\J~L~lJL~lJF1~~~ 3 L~tlU'S~f1'tlUf11'SYi";J1'SUI1"1 '-li1'U1'U 18 L~l.J 
2. G11L 'U1'V!tJ~~m11~~'S1EJ~1'U .,~'tlml.l 1 -s~~1'U'tl~G'f1'V!f1~'Sl.J 

' 

~1l.J~\J~~VI U~~VI ~'U1~'S1:U1 L1'UL~UtliG'f 1 V'I~Ll.J'tli"' ('S~EJ'tl~) '-li1n~ (l.J'V!1"!!'U) l.Jtl\J'V!l.J1EJ1 ~\J~~VI 
f1~'UL 'U'tli f'1'tl'Uaff"LL VI'UVi '-li1n~ ~~Vi111 EJ~1'U'S1EJ~1'U:ffLLI\J~L ~l.JL~l.Jfl~~~ 3 L ~tlU':i~f1tl\Jf11'S~Iil1'SfiJ1 
f11'S L u~ EJ'ULL Uri~'S1Elri~L5 EJ~ 1Fl'S~f11'S1 'U11EJ~1'Uf11'S1 Lf'1'S1~t<1C-Jrt m~Vl\J~ ~ LL 1~~ tll.J 1FJ'S~f111 1 'S~~1'U(:.J~ \)'! 
L~~V'I"1G'f~f1 Bottle Grade PET Resins ~~~~tl~Lrt"ll~ 45/9 'VI~ 4 Cl'U'UVl1~'V!rl1~,lJ1EJLrt"ll 36 !Ji1u" 

ilfll.J~~'U1 ~hL.n'tli:lfllJ~~'U1 ~~,1~-:i~Eltl~ u~.n \J~~VI~U~f1'1~nL~~~Vi1'S1EJ~1'U"1 ~~f1~11LL"'1LG'f~I\J 

"" .., d .. Cll. ' 0 Cll 

trnt11 fl1ULUil'i fUlU1tiUlt1U11 tl1flF: 
GREENER CONSULTANT"CO.,LTD. 

~~ 
~ ~ 

('U~E.IF1l.Jf1')"!1 ~l.JLI\J~ty LLri~'U1EJG'f'Sf3in~ 

I 



j~ 
-~ :·. 

3J 1 (ll':inT:iU el 'I fi\ma ::mm 'IJ lfJ a n':iZ'VIU ~'ILL 1 ~ tl ell! LLa Zll 1 (ll ':in1':i ~ ~ (0)1 :1J (ll ':i1 ;J gt elU lfJ a n':iZ'VIU~\1 LL 1 ~ tl ell! 

bfl':i'ln1':ib ':i'I'I1'1JifJ~(llL~~V'Ia1g~~n Bottle Grade PET Resins 

Cm fl'lll~ 'I m ':iL tJ ~ fl'LJ LL tJ a 'I 11 fl a::: t8 fl ~ Lfl ':i 'I n11 1 'LJ':i1 fl '11 'LJ m11 Lfl 11 :::~ lfJ am:::'VIu ~'ILL 1 ~ti ell! 

" . 
bfl':i'ln1':iL':i'I'I1'1JifJ~(llL~~V'Ia1g~~n Bottle Grade PET Resins fl~'IVi 1) 

y" 

" . 0J1 ct I 0 .c!t. OJ 0 Q QJ Q.IQJ 

(ll\1 el ma 'll'VI 45/9 'IIIli 4 rl'LJ'LJ'VI1'1 'lila 1'1'111ll1 ma 'll 36 (ll1U au flliV'I mu1 el11.fl el'LJ flliV'I mu1 ;J\1'1111 ~ 1::: fl el'l 

i;l.:)\J11J •••• , ............. / 

(\J16~\JL~V 81~~1) 

'IJ 'IJ 

~u'i~'VI ilu"l~':i13J1 L1'LJL;)el~g! "LV'I~Lllel~g! C':i:::flel\1) ,]1n~ Cli'1111'1J'LJ) toi'el'lfi~~eltl~u~ 

.f 

.A mit n1wf ......... 
_!1!!!/ GREfN£1 CONSUlT~ co.,LTO. 

fl~tJ1lJ .... ~ ......................... . 
(\J16RlJn~~ 51JL~~~~~) 
~'li1u1cynT~~~LL 1flat)1J 

u~~VI n'iuiuai l'ltJtJ.fff!LLVl\JVi ~1tlfl 

/ 





-. 

<e
 ~·
 ~· "" ~
 , ~ ~ " ~ :::;

 " ;;; "' ~-, ~ ,. "" E "' ~-
• 

, -;;
-

~
 

"' 
" 

0 
"' 

.. 
~
 

" 
"" 

"' 
0 

"' 
" 

~
 

" 
" 

"' 
:l

 
" 

~
 

~
 

" 
;>

L
 

0 

"'· 
" 

!§
• 

"' 
" 

E
 

" 
u 

~
 

"' 
u 

;;;
, 

"' 
~·

 
" 

~
 

0 
~
 

'" 
" 

" 
"" 

"' 
~·

 
" 

~-
"-

~
 

0 

"' 
~
 

u 
0 

"' 
" 

"
L

 

" 
u 

" 
"' 

, 
"'

 
~
 

~
 

~
 

" 
iii 

" 
" 

" 
~
 

~
 

"' 
" 

~
 

" 
" 

" 
" 

"' 
"'-

~
 

u 
" 

~
 

~
 

~
 

~
 

" 
~
 

u 
0 

" 
~
 

"' 
:::;

 
.. 

"-
;1

, 
~
 

"' 
u 

.. 
" 

~
 

2'
 

"' 
" 

" 
>!

· 
:J

• 
"' 

~
 

" 
" 

:=
 

"'-
"' 

u 
~
 

"-
~
 

.. 
" 

~
 

" 
~
 

" 
"' 

"' 
" 

~·
 

"''
 

"' 
" 

"' 
~
 

"''
 

, .. 
" 

" 
~~

 
"' 

"' 
" 

:;
 

" 
~
 

" 
~
 

~
 

~
 

"' 
" 

"" 
" 

~
 

-
" 

"' 
" 

~
 

"'•
 

" 
~
h
 

"' 
_, 

F
 

""-
"' 

" 
"-

u 
,. 

~
 

0 
:3 

~
L
 

~
 

"'-
I 

"' 
"' 

" 
~
 

" 
u 

~
 

u 
g.

 
:5•

 
"' 

o<
L 

:::;
 

"'-
-

" 
~
 

'" 
'" 

~
 

"' 
~
 

"' 
~
 

"-
,. 

~
 

0 
:;;

_ 

"' 
>!

-
" 

0 
u 

" 
~
 

"'-
"'' 

'" 
~
 

" 
~
 

" 
., 

lil
' 

,. 
~
 

" 
"'-

" 
~
 

;;
, 

~·
 

;!
. 

~
-

" 
"' 

~
 

"'
 ~

 

~
 

"' 
"• 

"-
u 

'"' 
~
 

"' 
"' 

"'-
"' 

;!
. 

u 
-

~
 

"' 
"' 

"· 
,., 

ll•
 

~
 

" 
:;

 

~
 

2' 
~
 

"'
 

"' 
~
 

" 
~
 

~- ~f
 

" 
" 

" 
" 

" 
"' 

" 
"' 

"' 
"' 

"' 
"' 

"' 
"' 

"' 
"' 

"' 
"' 

"' 
"' 

"' 
" 

"' 
" 

"' 
" 

, 
"' 

~~
-

"'-
"'-

d
. 

"'-
"'-

"'-
"'-

~
 

~
 

~
 

~
 

i 
~
 

~
 

~
 

~
 

u 
u 

~
 

~
 

~
!
 

"-
"-

"-
"-

"-
"-

"-
"' 

"' 
"' 

"' 
"' 

"' 
"' 

-~
 :!

!• 
"' 

"' 
"' 

,. 
"' 

"' 
"' 

~~
 

:J<
 

~~
 

~
.
 

~
.
 

~
.
 

:J
• 

~
 

~
 

~
 

·§
 

u 
~
 

~
 

~
 

~
 

~-i
: 

" 
-;;

-
~·

 
" 

~· 
"' "' 

<e
 

"" 
~
 

_,,
 

"' 
~
 

:l·
 

~· 
~
 " 

"' 
§<

 
~
 

~
 

:::
:!)

 
<

!l
!t

 
0?

 
F

 
~
 

" 
" 

" 
~l

 
~·

 
" 

~
 

~
 

" 
" 

" 
-

" 
"' 

:::;
 

~
 

:::;
 

~
 

:::;
 

~
 

" 
~ 

, 
"' 

"' 
"' 

"' 
.E

 
" 

" 
,;

 
" 

,;
 
" 

,;
 

.,,
 " 

" 
;;; 

;;; 
;;; 

, 
~
 
~
 

"' 
"' 

"' 
"' 

_, 
d

! 
""-

~
-

~
-

.,,
 

" 
~
 

eD
~ 

1 
"' 

"' 
"' 

~·
 

-
-

-
-

-
-

-
:§ 

~
 

l 
" 

,. 
" 

" 
" 

" 
" 

~ 
!l

lt
 

a.
JI
~ 

: 
"'' 

"'' 
"'' 

"'' 
"'' 

"'' 
"'' 

" 
~
 

cE
 

: 
E

 
E

 
E

 
E

 
E

 
E

 
E

 
"· 

" 
-
'
 

"' 
"' 

"' 
"' 

"' 
"' 

"' 
~
-

~
-

~
-

~
-

~
-

;I
' 

~
-

:l·
 

"' 
"' 

"' 
"' 

"' 
"' 

§•
 

--
--

--
-

·-



.. 

D-1thh::natnhuii.m'lnaou 

• 

• 

• 

• 

~,.,n,.ilo•riuua:uli'l~••n•:Mu~•u1ftlio~ 

lumciJ~i'.hlty4!1NLilauJitJ~~~u 

i fll ~ij ~\J n'ini\1a.:~ fiufi LLfl:: L 'VI 111:: iUH\' mi' n ~ru:: -n u 

-;::u:a'lit1 
~fu~ft'tiOU 

fi~Elfl'th~rle3~\~ I u~-J'Yl ~u1VI'i1111 ~1'U~'Joia 1'ni1uJa{a 

''"""') ,;,,;, '"~1•ul 
U~-d'VI tl'U LVI'i1lJ1 

''"""') li1n• ("m•ul 

1>1ih~oia 

9li'l£lVI'lh~rirrt1·h~ I u1'1!TVI iiulfl'i1lJ1 L1'UL'Vaia tw~LlJaia 

O'lJ'lP11ih•ooO<'Ii"'"u '""'"il"""~tlle•oue~"o•'iilm'~""'"'.,,"~"""""""" I I I ''"""') li1n• ("m•ul 
~'IJil1fiDtJ1:!tJ'IJEJ~fi'LFnu~tlfiu"~,ulutni'·m1'i 

V~flEJVI'!huim,.h~ I u1lf'VI iiulfl'i11l1 L1UL\Itrfa 1"11~L11oia 

''"""') <l1n• ("m•ul 
~tr:Jil11J'llEI~ lfli'·mT'i gjflElVI-ri1~rlaa·h~ I ullt'..., iiulfl'i11l1 nuL\ID{a 1Y~fiLlmia 

''"""') li1n• (~m•ul 
flflDVI-ri1~rim'l'h<3 I u~'J'vl €lullil'i11J1 n'Lmm{a l'riiiLlJaia 

L'li1vhnuLtluilu~vu'in L~m,~1~\1t'lufl;t~;i·n:wh~1f11'tltJLLfl::lfl'i~nT~ 'i1lJ~-lLtlunT~fl~1~ I I I ('i::mH) ~1n'fl (11m'1Ju) 

~1u1111i\J\.l'it:'ti1'1Julu~cHriu 

fi'l'llJn1'l\J'l'l:tY1 n"l'S1Jn1'l'U~~Yl 

4/5.A6 (u1""""~"ll"L'~'l!) 
2559 uiiw nilwm ftll~'li'mm:n inia ~.,hu1'l!m'~'"1"if"~ . " 

GRffNBI CONSULT~ (().,lTD. u%'YI n'iuLu~{ ~~u.UauY\uYI ~1n• u~.;'YI ~\JLA'1"1 L1UL,oi~ LVt~LlJB{~ (1"""') ,;,!(~ (mn•ul 



"' 
l 

~
 ~- ll
 " "' " :l• " :E'· s=
 .., .. i;!i
• " 

• 
. 

. 
" 

J 

" 
~
 

..., 
3

' 
-

, 
" 

~
 

" 
" 

"'' 
J 

"' 
J 

" 
J 

~
 
~
 

" 
iii

' 
~
 

~
 

..., 
" 

" 
J 

" 
"'' 

J 
" 

~
 

~
 

E•
 

:l•
 

"' 
J 

J 
,:

L
 

:z!
e~ 

.,. 
"' 

"' 
E

 

" 
~
 

" 
'" 

5-

"' 
"" 

J
O

 

~·
 

" 
..., 

5L
 

"•
 
~·

 
:i

 
<!'

 
~
 

"' 
~
 

~~
 
~
 

" 
., 

<!
' 

!:!•
 

:o
iL

 

0
:.

 
2' 

"'
 

~
 

"' 
"'• 

;: 
"' 

~· 
"' 

-"
' 

s.
 
" 

"' 
iii

' 

"' s' 
"• 

,. 
~
 

" 
:;!

• 
~
 

" 
"" 

::
3·

~ 
"' 

'i
' 

"' 
J 

.. 
"' 

.. 
~.

L 
;: 

;;:·
 

,. 
~
 

"' 
~
 

.,.
 

..., 
" 

" 
" 

~
 

J 
i 

" 
J 

"' 
"' 

:l·
 
" 

>!
• 

"' 
~
 

"' 
..., 

;;;
, 

.. 
~
 

J 

"' 
" 

'i'
 

"' 
i'l'

 
" 

"' 
:l·

 
~
 

;;;
, 

" 
" 

;:
 

i'1'
 

" 
" 

J 

"' 
J 

"' 
J 

"' 
,:

 
" 

~
 

" 
~
 

" 
"· 

"'· 
" 

5•
 
~
 

" 
~·

 ·"
' 

"' 
.. 

,. 
"' 

'"' 
"' 

" 
~
 

" 
·"' 

"' 
;;;

, 
.. :

i 
'"' 

" 
" 

~i
 

"' 
"' 

"' 
" 

~
 

.. 
.. 

"" 
"' 

~
 

" 
" 

;: 
J 

" 
" 

~
.
 
~
 

~
 

" 
·"' 

J 
J 

"' 
" 

<!'
 

" 
~-
~ 
~
 

;;
L

 
" 

~
 

" 
:J•

 
:o

iL
 

.. 
"'-

'"' 
~
 

~
 

~ 
;:.

 
"' 

" 
.. 

J 
iii

' 
;E

'· 

0
:.

 
"' 

"•
 ""

 
~
 

"" 
:;1

• 
:g•

 
~
 

3 
.. 

"' 
"'·

 
" 

J 
J 

·"'
 

"'-
"' 

.. 
·" 

~
 

" 
g.

 

" 
"L 

,. 
" 

a.
 

" 
;;;

, 
" 

"' 
"' 

"' 
" 

"' 
-

j•
 
" 

" 
;!

! 
~
 

" 
" 

" 
"' 

~ 
" 

"' 
J 

J 
.. 

" 
~
 

:l
· 

" 
~
 

0
:.

 
J 

~
 

<!'
 

" 
~
 

" 
"· 

"' 
"' 

0
:.

 
"' 

"' 
~
 

-
~
 

"'-
:J

' 
~
 

" 
i'!'

 
~
 

~· 
~·

 
;!

' 
"'·

 
~
 

"' 
~
 

~
~
 

"' 
~
 

"' 
" 

~
 

:a 
"' 

"' 
" 

~ 
" 

J 

J 
" 

~
 

" 
" 

~
 

J 
" 

J 
"L

 
~
 

" 
~ 

"' 
"' 

,. 
"' 

"' 
"' 

"' " 
"' 

~-
" 

"' 
~·

 
... 

"' 
~
 

~
 

..., 
~-

.. 
i'J·

 
~
 

;;,
 

"' 
"· 

~
 

" 
.. 

"' 
"' 

"· 
" 

:;
 

ic 
"' 

"' 
J 

"' 
:J

• 
"' 

~
 

J 

~
 

:J
' 

~
 

"' 
" 

"' 
.. 

~·
 

" 
"' 

"' 
~· 

.. 
~·

 
" 

"' 
"' 

~· 
.. 

.....
 

e 
~
 

"' 
~· 

"" 
"' 

:3•
 

!0-
. 

:3
· 

"'' 
e 

"'' 
ji•

 
" 

!0-
. 

:3·
 

!0-
. 

~
 

ji•
 
" 

§•
 

~
 

" ~ 

" 
J " 

¥ 
J 

" 
J 

" 
" 

J 

J 
J 

" 
'"'

 
~
 

::;
 

J 
" 

J 
<!'

 
~
 

"' 
::;

 
;;l

 
::;

 
<'

. 
" 

b 
"' 

"' 
;;;

 
" 

" 
"' 

;;; 
.. 

"' 
"' 

"' 
c: 

~-
~-

~
- "' 

- " 
- " 

;;
' 

"" 
"" 

"'' 
E

 
E

 
E

 
"' 

"' 
"' 

~·
 

~·
 

~
.
 

"' 



... 

' 

~ .. uhh::nau;hu 
~.m 1r~flall 

• 

pl1'j1~£ 2 

1J1fl"l01ilao~~fiyW'!.::utihNan'j:'V)\Jij·.m?f1il'ilu c,bo~~obNum-;l ln"Hn1i['i.:J:111UNSfltjjtnnnailn Bottle Grade PET Resins 

(D1UlU):IIn1'jL1!ijrUJLL\Ja.;-~1VflZLfjf!ti£f!1101'llun~:~~1yn1'J'lLfti1::liFJf1VlZ"r1U~:3U1fl;ft'il1l 

1 t - • - "" fl1:1101'i 'B.:J1YHflflUJfiWD1flpm Bottle Grade PET Resjns fi'H"'I 1) 

1JB:IJ ujitl i)llift'i11J1 t:n.n.;aofa hdiL11a{a ('j::fla.:Jl sbri'f! (1!].111ful 

1J1f'l'i01'itJa.q0uu.ft:m/il 'IJJU,O'i::\'1\J~:IJ Ll.'lfllftElll 

tJ {j,j'j1 (J111Jli1IJI''m 1'n'1a .II f1W.Li'l:: u.nt 'tJl:..m m:: VI tJ s.., U.1 fl ~ EnJ LLi'l ::1J111) 'i n1 'iii fl fl1lJ\fl 1"1 \18 El\J ~ fl 0 "H::VI tJ 

~:IJU 1fl5m.J vf U1Um.nl 'U'n fH1UO T'H tJ~ U'U LL 'I.Jf!:IJ'i1 Vfl::: LiJ Elfl1fl 'i:IJ 01 'i 1 'U'i1 EH1'Un1 ':11 U~ 11 ::'\o1~m O'i:: Vl\J 

ft:~JU.1'il"''t111h:~~:~J1UI-IilfiL~flfla1allin Bottle Grade PET Resins '11£1:3'\J~,;., eitJ1fl'i1111 L11.NJEJ{a 1niiLlJD{a 

('i::atH) 'ii:i1r)IJI ()J'Ir11'U'U) ~:IJEl~Lfl'!l~ 45/9 VI~ 4 fi\11JVl1-1'1r1fi1-1V11J1VLfl'!l 36 ~1l.mtiF!lJ~fUlJ1 '£i1Lil't'J'ilflll 

-N~u1 ~nt1fl'itva~ ~~~fl-vhlflv u~'lf'Vl n7uLutri Aau.a'~u.mnl ~1tifl ~1~i'un1111Li1u11amJ1n 

u~-J'Vl 

('i::va~) -;1,,;" ()Jl11'll\J) Pla~fl1LUum·nJi'1Jtl'{~LuilouiltymL,.,fi1Jul~J~VL~1 u.~::Aa~tJ~mimllmmm~ 
ila~ ti'ULU"ltLLfil '!I ~~n'it'Vl'IJ~~Lnfl~tlll LL~tli1VI'inT~iifl'1111J'11'i1~t'ltlUflnlll1'Yt~~ U.1\Jli\'tl1J lflV lfl ~~l'li'fl L ~tl 

l11n LfiflL l1(;j m'iru1fl 'l fi 1J111Jfla1~ri all1Liiflt.Jfl n'it'Vl'IJ~ tlf'JWil1vtS~u.1fla' il)J u~-d'r'l ~'\J 1Vl'i1111 L 1\.tl ~a{t'l 
1'V'IfiL11ai~ ('i::va~) fj1tifl {li'M1'ti'U) VID~u...j~1l1"1l1n~1'U'I'li'vtV1n'Hi'i'i11'tl1~u.a~~~LL1'ila'a1J:5'~,..,;f'l'i::va~ 
m11l 'i~~1'Uflfli'I1'Vin'i'ill u.a::ehUn~1\.t'U lvu1v LLa:: u.~'U'Il~'nU1nlfi'i'i11'tl1~ u.a::~~U.1illitJ11VI'i1tJ lflm h L ~a 

u~i'Vl ~u1f'l'i11J1 L1'UL~aia 1YtfiLliDia ('i::va~) ~,n" ()J'Vi1'll'U) Aa~Lt'I'UD'i1V~1'Ut-~~m'itl~u1il)l111 

1J1VI'm1'iilil~ ti'UU.fl ::u.fil 'llr..lftn'iZ'VlUa~ll 1f1'5fl11 U.flt1..11111'in1'ii\fi1J111J\JI'i1~t'I£J'I.n.Jfln'iZ'VltJ~~ LL 1fla'CJ)J iflll 

a1tn "'"1l1n~1'UVI~vm1 n'ifi'i'ill"ll1j\u.a:::~~ LL1vr5mJ ~~VI11'1'i::: va~ m11 1 'i~~1'Ufl tilt'! Till n'i'i)J u.a::"1l!n~1u 

ft1Lilum'i/ 

'fZV::L7i'l1 

fi1\\lU01'i 

fl1LU'Um'i 

tilfttlfl'ti1~ 

fl1LUum'i 

\ilf'lflil'tb~ 

A1LU'Un1'i 

l)lflflfl'!b~ 

fl1Lil'Un1'i 

~~'Ui:ifl'UElU 

1~liOJa{a <••am) li1n• <•mwl 

u~1f'Yl ~\J~'i1)J1 L11JL~tl'f~ 

1~iiOJaia ('"""') li1no (mnw) 

tJ~,;VI au1'il'i1111 L1tJL~trf~ 

lYiaUJaia ('i::viM) ~1tifl (11,1W) 

u'i~ 

1Y<liOJma <•••ml "'"" <•mwl 

n'l"U.In1'iUi~'Vl n'i'i1Jn1'iU~,;'Vl 

6/56 ~ (IJ1aR•n~~ ~.L~~ty) 
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(n.L~) ".\'"~ ('"""') ~:•m~"l !.LUrl.t!1L,\4 

!2.}B&lnt1 LrtLtl!llM.~ ~~f\ M.floi!!G~lt\ tLUt-.!.t.llj1M.~ 
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t l1VIU'V11tl L \1 ~ m"inl ~Uiiii' EJ/~Ui L '"~~ Lii V~il'tJ\11 n n 1 ,.u 'i:: n tJuii \1 nTH~ \Jl i'l1"vt n 'l'UJ~ii n 1'i ~~l1lfl' m;w:: 

tii a on u.\',\ Uth: I ~~~~ft: oi,. U>: I~~ l• U LflU a L U n U' 1UUft m>u iillii "1UU1" >n 1>Ufl' nu •o: •lil ~ 
~mn 'i::VJu~.:J Ll11'1« m.1tla:: 1 fl¥ -1 L ~D'Lhlim.J f'll.J1 t ,nun 1'lYIUV11'U LLit:: riTI·1UfllJ1\JI 'lm 'iii n-1 riu u.a:auU 'Tl 

~l'lf1"it:VItJ~-1U.1fl"il1J LLit::lJ1f'l')fl1"i;jAfl1lJVI~\18EIUt.IM'H::YIU€i-1U.1VI5tl11'11El-11fl'i.:Jfl1'il~f'l'rut11'U8lJU"icl 
~fl1-h!1U'Iial;J8~'1Jil1Yf'llfl-1"r''tin-11'UL~-D'I11111l.u\.J"i::n'fJUf1T~1Lf'l"i1::li'vm11L"vt~ltJnT'Hfiflfl11lJtifltln;i"tJEl-1 
r:Jflfl1'l\Jl'i1\J'l'!I111'W'I.I'El-1YfU'n·:nuU"i::~1i1luu.~m:lfu~l'i1LiltH1'U 1VIt~lD'Yt1t:lfu~L~tl~ -wimJ'S"t:lfE11~'tla~ 
fi'U~1'U~fi1~11J 1 1J~uvf1iu U.~ t:'J LFI~1t: 'lr1FI111U ~a11lt1~t1 fl fl1'S";J'i1~1fl L v1a L~1'it:1.:J n11i'U~11a "~.:!~ 01'1111 

i'l'flmnflu3i1U'Iia11a"'tli11'Ytfl1EJ 

ri1vtUfl1l1iim~u1uUu)1n'lia~a'f't1111'Yt'tla.:JYiU'n~1mLa::€i'u~"v1111 (LD'W1::~i'uL~111'i1mAuuvftl!)U'ii-v1U1vf 
a~ 1 uvfuvl'tl tH 1 ~.:J.:J1'UL Uuth::~1"1 n1u ;~ lf'l'i~ n1 'i L Uu ~i'u~fl'tlm.J 1 u m-sm1~'f'li111'W L vi 11iu lflfJ hi 1111 

~i'm \-11111 u 'ti1.:~ ~ ii n 1 'iVI ~VI n 1'HJ ~ I'U ~a ft1 L iiu n 1 'i '!Ia 11ti 1 'l ~ Lf'l ~a.:~ ..r n 'HLa:: ~ t1 n 'iN tl 'i:: ~1U 
(Shutdown/f urnaround)) 1 U§1'Uoti'alJfl'!"ll111'W'll£l.:J 1 'i~-31\JL Uu'i::EJ::L 1m 30 \'1 111EJVIa'.:~vf'r'i1!n~1'UEl£ln 
~1nm'iYi1.:~1u umiutumWfl~il 

mW~YiU'n~1u~1a~i'uL ~111vi1.:~1uti'u 1fi'S"~n1'iL tlu'it:EJt:L1f!TU'aun·h 1 tJ 1 ~1fl'i.:Jn1'~11auUuVin 
'lialJfl"'!'llfl1'Wl,_,ri'urnJn~1uu.a::~i'uL~111Li'laaam:nnm'iYi1.:~1'U 
mrilffifl'i~m·rOJ::L~nfi1LiJufi\lfl1'i 1-Mlfl'i~m'iri~UuYin'lim4fl'f'!lil1'W'liD.:J'W'l1n.:~1uU.a::~i'uL~11111Xtiu 
~11-;j1.:~'lla.:~vnl'n.:~1uu.a::~fuL \1111'i1EJ"a hJ mn h.iii~-l1~1.:1 11 EJ"Cll til ffim.:~m'iU. ~.:~ 1 ~vt1!n.:~1uu.a:: 
~i'uL "v1111YI"i1Ui;YI'm um'i'tlaU'uii n-ualJfl'!'llfn'Yt'lla.:~V~uLm~1~"vlti1a ~1~Ua EJ 3 Lflau riau;tln'i.:~ nT'i 

\J~Lfin~1LiJUfi\Jfl1~ 

• fi1"vl'Ufl 1 ~iiLntuft1fl1'ii'TfiL~hlfl U.fl::tl'i::Lii'U!lt'Ufn'Yt~D~tl~lffln1'ifl1'i1Lfl"i1::l-iLL~::fh"v1Uflll1ii n1"ifi1U~11fl1'i 
fi1L iJun1'i(;)'i1~1VIfltu.rn'Yt~.:J L\.1 "~a11"1Jan.nl1EJ.:~1una1~ {Third Party) i1111fi1 L iJu.:~1u t ~ti'u 1f11"i.:Jfl1"i L Vla 

YI1U"'au fl1111thL ~aiia'lla.:~'li a lJfl ~.:~if u. u1 YJ1.:J n1 'illl'i1 "J"'Du LLfl ::U'i:: Liiu~EJ~tl~u;, m'i~::L Uu 1 tl, 111 

m::U1'Ufl1'iU1~1'i~R'1 (Supplier Management) L~EJ1,.,LiiVIfl11111tl~~l"LLa::LUuti"l"'11 (Corporate 

Governance) gja...r.:~lfl'i~n1'iU.ft::"vlt.bEJ~1'Unm.:~ 
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\{uffim-1m'l 

~uvitm-1nTi 

$::EJ::L1it1 

fi1Lii'Uf11'i I eruNn'tla\J 

'lfl'EJVI'th-1 tRlffi 8u1111'rlll1 ntJLiiJai~ 
~1LiJUfl1'l lY<1iuwia <••am) li1n~ wmw) 

\Jlfi'EIVI'ti_1-1 ui'lffi ~tJlVI'rnrl L1'UL\Jtd~ 
vhLijum'l l~waia <••am) 'hno (IM1W) 

....• ,. ,n,m au1fl'rn11 L1'Lmltl{8 

fi1L\itifl1'l lw1iwaia (>:urn) 'hno (!M1W) 

ft •.. , .. ~ ' =-- "'"'" --.- .. \•,.UJDfQ ll::!JO ., . • • • I .. ,.. a;.y 6 h.--
" ~~Ju{;~~...... (\J1~\J1~~~~1J1311~ ~U>1U1LUV , ~~,,~' ,o~·:>-O'· • ' '';w ~ 1\J1':~~ 9 56~UiJm mwr.ilf . " , """- "'" ~~~~-~~~~~ .. i~-~~~~;········· 

• • • • "' ,. • ftliUVdlll!Hft o-tllll • • ~ • 
n»~m~U>>IVI n>>Un1>tJ>>tVJ ·if * GRI'fNBI CONSUL~ co.,LTD. ~~1\J1tyn1>o~U1~ftilU 

u'l,;VJ ii1.Jl~.,u, nu•••f~ 1.,aumia <••~•~> ~,~~~ (U\l1~\J) 1 ;f, · - -..,. • - · - u'ltl\1 n'imtJa{ """'li'ouVJu>i ~,~~~ 

"""'~·-----'~ ~ 
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I'IIRES POlYMERS tR>1~\\tl 1'\1~1. 
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~~ftU1zn~uA1u~~U1~fta~ 

1 

111M"in1'illt~.:Jti\n.Lazutil1!~an"i::'VItl~"'u 1flil'au 

) 
.. "' .I o .. ..1 .~ --··-- ... ... ~ ..1.

1 
• 

3 f'lflf'I.:J"i::uu Cyclone lfi.:JVI1'VIU1VILnU"i1Ul111tJ.:J PET\11nm"im~Nftilflnl'l'1 VluftEl.:J 

1~\eou 6745-501 '"'"u1u SSP-~1UnO>•ii• I (L67) LIO• i!uiia•M•ou 6845-
501 'tiEJ.:J•vnbtJ SSP-(11Un"l"iualil 2 (l68) ~ihJ"i::i1VI5mYlbJUt~vn11~tltJm:: 85 i~'tl 
bJ1l1Liiv.m'if!·mnr;nu1\J'lummPI Lfluiiilf'ITinT~"i:::tnEJ!K.,;l 

Urit~.:Jl'lf1Rau 6745-501 ~1fi11JJL~11'6uqua:H)il-..l"i11J l,jdh.l 25 )jr~firrflJ/ 
~nmr111UJII'I"i LLm:Eill"i1n1"i"i:::U1EJhhiiu 0.29 n~lJfhnY\ 

lliia.1~1Aou 6845-501 fi1"11uliimiu~uo•aa"1" 1>ilnu 25 ~oiini'u/ 
~nU1rulwVI"i LLa:::illi1'i1n1"i"i:aJ1U Uhiiu 0.29 ni'lJ/hnVi 

4) 'tl\Jn"io1L~m~ll"qWWJin~tlutr.:J\Jfii1~mlun'ili1.11um"iuaflii"i1Ua:::LDuflm"i1'1i~'llmtU 
P1'-1M1"i-mi 2-2 th::naultJfi'1v 

1. Waste Heat \11m::uu Cogeneration ~-lihJ~a.,"i:::U1tl 1 tlrit~-..1 iiti'f'l"i101'1 

"iZtnEJ~ .. rd' 
f11Pl1111L'Iill'li\l~1JrlttliH''i11J b.hfi1J 32 U~~ni'1J/(,1fl1J1f'lflum~ LLfltii'VJ~1 
m~~ttJ1tihiLnu 0.28 ni'llfju1ii 

Pi1Fl111ll1i'1l'li1J'U'tl~ti1"11oU'aLvlflfllflt~'ilnl"llfi" 'WLfiu 8 VH1Lil1l m1ti1'111~1n1~ 

""'1auJ\1\u 0.19 ni'w'iu1~ 
Pi1f1111lL'Ii1l'liu•tm~fi1'11lu1mL~'Ulflt~'iln11!1~ bhn:u 110 .WVh011 LLa~D'IJl'i1 
n1'iittnU'WLfi1J 1.84 nflJ/StnVI 

2. Natural Gas Hot Oit H:ater (HTM No.2) -oj11J11J 11lfll-ii'L Uu Heater 

1'h~a~ ihl111i1m~~~u1tr~~ij 

Fhf1111lL'!lll1itJ~1Ja:::'il'il-1~11J 1llLfi1J 9 Uai\nf1J/~ntnl'lfiUJII1i LU'I:::ri'J~i1 

""'"U1VWLflU 0.02 ni'w'iu1~ 
Pi1m11lL'Iillitnm~ti1ri'mvh)flflfl'tln1'11~ blLfitJ 20 ViYhil11 ~LatEi'VIi1nT'i 
i~mu'WLfiu 0.10 ni'llfju1ii 

1."\ _ , II H 

fiCI1U~ 
fi1Lihm1'i/ 

miutil'l>lmu 

~UZL1ft1 

•hdlun1"i ~iuNfl<uau 

'NIJ1U ... '7.'l3~ O'U1lJ~ .. . "~\a \•aUJ6lB (l::Vi>Jj • " '~~~1U11JI-Ilh !2/56JJ: ~~IJ1lJ .............. ~Jl.:L ... . 
(lntoiiuL~~ m~il1) (u1au1,a11J1~11~ ~m1li1Lii ,~~' ,,~ ~ ~ u1mJ 2559 uniir ntJuuf newimunni • • <u1a~unq~ .li••~~'l!l .. .. ·'*' >... G•~c 1111111 •• • " n"lln,m~<l'l n''"m'u'"'~'~ .,"' ~ ..... .,.,. ONSULT~CO,LTO. ~~1U1'l!n1'"~~1~~a• 

\J~,;)l ~u1~~1111 L1'UL"imff11naLll~fa (~zv~~) -.;;hn'tii (1J'I-l1'll if · \J~,;.,., n~'UL'Uef f1EJ'U.ffau.Vl'U...1 -;i1n'l'l 
* !?. 

~~# 



~ 

" 

i)T'j1:3r! 2-2 

'i1fl(!:aiiuf!D111~\Jo'inlrihm~1J~WWJiffi10uti:ltJQffiv1 

flnttru:m1·niiuLA~ij-1;J'n1 
1. Waste Heat 'iJ1n'ltUU Cogeneration (468 °C) ' 

~\Jn'iN~v1uLYillqru~.IJm\;nu~.:n.Jfiilia1 2. Natural Gas Hot Oil Heater ! 

3. Fuel Oil Hot Oil Heater 
4. Biomass Hot Oit Heater 'UVI~ 1 

5. Biomass Hot Oil Heater ~\Jl~ 2 

mNVl1 
1+4M7'El5 I 

- ~WIU~'U'U C~eneration 

m&~2 
- hiL~U'i:l'U\J Cogeneration 

4+5 

mNV13 
- Lfiu'i:::U'U Cogeneration 1+ 2 '111~€1 3 

- Biomass Hot Oil Heater -i~ 2 'l!fl 'J.1V~'IlEI11lhH 
miiiit 4 

- LflU'i::Uu Cogeneration 

- Biomass Hot Oil Heater ~~ 2 'qfl l'l~l'l'litlllti1l~ 1 + 3 

- Natural Gas Hot Oil Heater 'I·UJVI'IlmJ\h~~ 

mW~ 5 
- 'UMhJ7ZW Cogeneration 2\11il3+4'VI1DS 

- Biomass Hot Oil Heater lli11ft~1'\ll~~"fJVI'!ImnhH 
miUYJ 6 

- 'WLPiU'iZ'I..IU Cogeneration .. 2+3 

- Biomass Hot O!t Heater \'i~ 2 'tl!ll '\llfllll'limnh~-1 

mnl~7 
- 'WL~Ul:::uu Cogeneration 

4'VIi'El5 + 3 
- Biomass Hot Oil Heater l'i1lfllli1VI~~ Vl~fl'lltlll'\ht~ 
- Natural Gas Hot Oil Heater VIVI'I'IlUlloJT'i:~ 

-· ~: - mnfilJ'i:::'U1J Cogeneration, Natural Gas Hot Oil Heater ur.::: Fuel Oil Hot Oil Heater m'liim'i~tlfle.rlJLLtlfNltlml.l ;Ju~1ill11~~1'1'i'l!t!f'l11i'lfli (Economic data) ru l1fi1'UlJ'] 

fun: u~,;'ll iiu1fi"S1lJ1 nu~~uifi'l 1Yi~UJuifi'l (•nmt~>1) ~.hr1'111 (1JV11'tlu), 2558 

""n~·······r··-··;·•·:::::= 
(IJ1U~IJL~" m~~1) 

1./Y[ A ....... . ~~'U13J ....................... . 
. • • -ru1a~~11J,IJ'AU1 13/56~ • • ~ • , • (IJ1U~~n~~ .ii~L~~~) ~'ai•aum>s l»uo,; 

9
;,, • 2559 IHilll n1llwri' llllll'lllli1lllll flli!l ",j11J1'llm11l~LL1~•a~ ,,~ • ., ~lJ1R~ ""''"tt·•r.rr rn •m. • ' • • 

,.;. ------ ~~ GRHNB! C.,,..,v ~'" ~...,.. u~lil'l n~IJLIJD1 "DlJ'Ii•LLI'liJI'l ~1n• ~ 

* 



.. 
" 

a~A'tl"i:mt~ufl1u~~Wlft~il1! 

/1 

I 

U1M"i01'li\la41iuun::unl'UNftn'i::'t'lu~4~t'lflflila.. 

fl1f'l1111L'Ii1l'!i\1'1J£l41i'1~lu1\il'HtJUlflaan1'!1~ hitfiu 61 Vlfhil11 mu;a'm1 
nTra~tnu'W~iiu 0.22 ni'W1u1VI 
Fhfi1111L'Ii1l,j\J1JCH Acetaldehyde 11JLfi'IJ 17.6 .;jfhfhJ LLft::fl\JI"i10Ti 

·wu1vbhiiu 0.034 ni'w"hnii <uJa:jjnTHU1 Acetaldehyde '\nm::uu 

thuoJ1Lilol 

3. Fuel Oil Hot Oil Heater (HTM No.1) q1\J1'\J 1 '!fVl1iLiJU Heater ftTHH 

2hi'(Jl'i1flT'i'lt:U1Uft'4if 

rl1fi111JL,j')J,j\.t~u~::tla4"i111 b.iLiiu 157 iiftfiniiJ/~ntnP\t1UJ\JI'i Lm::illll'l1 

n1"i"i::l.J1ub.iLih.J 0.31 ni'1Jf.iu1Vi 
Fhfl1111L'Ii1l'liu'tla4ti1'!1-B'(lL-Aaflflmlnl'lllil bhiiu 661 ViihillJ LLft::a'lil'i1 

nTli::U1ub.hiiu 3.43 ni'lJ/hnVI 
f'i1fl11lJLoU'lJ'Ii'U'IItl~ri'1'!1\tJ1\Jl'lLtJU1flaan\'!1fi 'WLfi'U 200 flflL~1J Lm:a)IJI'i1 

nmtuoobiLiiu 0.75 nfw'iu1~ 

fi1fl11lJL'IillcffU1Jfl4 Acetaldehyde 'WLiiu 17.6 -ilVhihJ u~::fl~"i1n1"i 
~::mt~b.hnu 0.035 ni'2J/iu-wl (ulaiinTH~1 Acetaldehyde ~nn"l::uu 
thuoJ,.ilol 

5) \Joa• Drier 1494-001, 002, 003 •••mi1v Chip Ma~ng jj""""''""'""'d 
~1FI111JL,jlJ,ju~u~::tltH~1lJ hhnu 76 iiflfini'1l/~nu1f'lrlLlJm LLfi::8A"l1 

n1"l"i::mEJ b.hn'U 0.54 ni'w1uTVi 

6} l.Jrifl~ Hood 0CS N0.1 'tltl~~m1LI'I"l1Z~~Wil1'Vt~~Aflruti iiflA"l1n1'nZ\J1E.I~~if 
thi'I111JL ,j1J,j'U11tl~mfl.a'flfh~n 11JL7i'U 1 Yli'fL8lJ LLfl::ilm1n1"l"iZ\J1tJ 11JL1l'U 

0.00096 nfw'iu1~ 

I 

nmu~ 
th~ilumv 

mj~L\l1m11v 

"i::U::L'li\1 

thLihmT$ ~-ruilr~'tfau 

1l•aum!a (1::no.1 • • '~1u1u~ti1 t4/56jt): ~M~ .............. ~i.>h, ..... . 
''"' ........ ( - -) • ., ~ 1~u 2559 u11111 ll1JIIIIri llllllt!HIBM • • U1Vflun~'l! .v~•~''ll 

n"unmJ%1'1 n"unmJ~~Vl ~ GlfENfl CONSVlT~ co.,~ ~'li1U1'lJn"il'"1"ailu 
u~,;Vi ~lJ1fl"i1lJ1 L'llJLliltl'i('l Lvt~'-l.m{"' ("l:::Utl~) '.ii1fi'fl (lJ\11'UlJ * ·..., · - u~,;Vl n~\JLlJ£Ji P'ltllJ~fiLL'VllJl'l ~1n'fl 

~~'-... ./~~ 'l((i'Ei~ .... ,,~<$-"" 
liluREs Pm vum• roovnum '1\l~'if., 



.. 
.. 

o~Au~~nou~,u~~~1ft~au 

n'i'ilJn1'itJ~"li'l'l 

U191'in1WtNti'umt:::u.lil,~u'ln'i::vnJ~~u.'lPrilo11 
arnu~ 

ft1Lil'U01"i/ 

'1::u:a1n1 

•hdlun1'i ~fui.ln1rau 

Biomass Hot Oil Heater 1"111~1U1\J 2 'l!fl 'ilti'lnTI'i::\J1tl11fl"'1'i'qf'lflZ 1 \Jcia~ tJria.:~ Biomass I flrtllVJ1h~~1Lii\Jn1'i 
Flo \Jriu.:J Biomass Hot Oil Heater No.1 u.a::: \Jria.:J Biomass Hot Oil Heater No.2 Hot Oil Heater I ('i::um) 41tif'l (11'\tt1'11U) 

1flE1111EJlu Biomass Hot Oil Heater \l::ih::uufln~uu.uu}jam'!lLP'IrtU "ii1U1U 2 'llVI via No.1 mu: No.2 

uum11tiu ihh':::HY15mnnT~~mhJ'i111n'u~i'amu: 90 Lviot~1tJfllJllurt:::va.:J~'i::mtrmJfl 
';11~\Jriu.:J Biomass Hot Oil H;ater ~-1il Biomass Hot Oil ~e~ter \l::l'li'L;fmvc~.:J;j1 
maLtluL;fm'n~.:Jvr~n 1flmLvia::'lll'l\l::jjn,.l,jalJ1.h'i-1Vlf111 tJ LLm:n'i::v::L1fnlunT'i~£12J 
U1~.:JLLvirt:::f'l~-lU1\J 1-21u ~.:Jt~·Hn1'i'IJ::ri1'HH Nat,ural Gas Hot Oil Heater u.a::: 

Fuel Oil Hot Oil Heater ri1VI'iuloir'.:J1Ulu'i::\.rh~~a1Jth1~ 1~H.Jtl~a~'Ua~ Biomass Hot 

Oit Heater No.1 LLfl::: No.2 iiti'm1n1'i'i:::\J1ti1Jir"1'iLL"flt:'Uilfltr~;l 
fi1f1111JL'ti1Joij''\J~'\Jrlt:£ltH'i1lJ hili1'U 288 iifl~Oi'lJ/\10\J1PifiLl:J'il'i LLflt:a''il'i1n1'i 

'"U1"\1kiiu 1.16 nl'w'iu1~ 
Pi1A11uL'IilJ,j'U'lla~ti1'!f'i1'aLtlaftflaanl'!llil11lLiiu 54 Yffhil11 ur~:::clfl'i1 
m'i'it:\J1tl 'WLfiu 0.57 nfufhJ1'Vl 
Pi1R11lJL'Ii11'liti'li£J~fh'lfl'U1f'l'iL~tilVIDanl'lflil11lLfiu 180 YiYhiJlJ LLat:il'l'l'i1 

n1>>tu1" 'W1iiu 1.36 nl'w'iu1~ 
Pi1fl111JL'Ii11,j'U"'l£1~ Acetaldehyde 11lLfiu 17.6 VifiLEilJ U.'fl:::D'm1n1'i'it:tnu'h.hiiu 

nfw'1u1Yi (L~Biim'iun 
(VOCs inventory) 

1A'i~n1'i 1fl til \1~1 L il\Jn1'ifl111fiija 01 'itl'it: LiiU 01'i'it:\J1tll11'ifl\JVI~ 6'it:L 'vTU'"i110 

U.Mci~fi1L ilfll '\J 1 'i~~1\J~\JIZI1MO 'i'i1J~£1~ n'IlJ 1 'i~~1U~\Jil11MO'i'i11 .x~iin1'itht:LiiUn1'i~1;jlJ 
~1 OU \1ci~ fi1 L il fll \1fi1L ilU01Wl1lJtl'it: 01tl n'i:::VI 'i1~£1 \JIZI1\10'i'ili~L~ U1<U'a~ l ~U~1LZI~'"il 
fl1EJ1 'U'it:Elt:L 1fl1 1 tJ 1U1'~\1100T'$fi1L ilu1R'i~01'i 'VI·~~\110,f'Lil~fi1LihJ\JI1110!)\1111tl~ .. . . 
lntl1"1l£1~01M'Ufl 

<••l 
1• • ,_, ·' '·" ....... ,_. .X ...... • ' 

1.L'flt:fl1\.lf!1J Wr'I'U0~1'UZI11J ~·~~ uO'iN~£1~0\U('I tl~fl~ L11£lfl£l~L '111 ~ ~ ~ UVnJVIVI11L(1t.J~fl~£1 tl1~ 

u=d~f'lffl 

ij'U1f'llJ 2559 

flflflfl'tb~vi1Lil'U01'i I u~'lffi EuLm1111 L1UL\J£Ji"ZI 

{'i:::va~) ;i"'lifl (11V11'U'U) 

nliulllf ll!lltatllllli -
GlffN£1 CONSULT~ co,LTO. 

(U1"fl~n~~ 6~~~~(\j) 
~~1U1'lJn1'~·~~1•ila~ 

uN'11 ~u1•>om nu'""'~ L\1iil~a{~ ('"""<) li1n• - .... .ooj ~ .... ~ ..... 

tJ'i~VI n'i'UL'Uil'i f'l£1'\J'ilflLLVI\JVI ~10fl 
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i· ' 
'• 
' ' 
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a~ftu~~nauft1ua~u1Mftau 

/) 

• 

U1fl"in1"ii1a~Ouua:mril 'U~fln"i:::'VIuft~u.1tlfta11 

3. \hL~u';.nnmfn"i ihfimru 16 au.ll/1u 

"i'l1J\Rmnnl1L~u~~~u 181 muJJiu ~~-;J:::~m1~L'!iTnmtnhU'fl\hiiu'IJa-31Fl"i-1n1"i 

2) J,L~uviLfifl;fua~1-1lli,-im~£l-1l~LLrl J1r.J'U\JUL~au 15 u1Yi~"in ~>3qlilth:anru 
72.62 au.lJ/fl-f-1 ~~'\l:::r~m'lU"i'llJfi.:J~Ua~mJ1r.Ju 'lllJ1fl so anu1PirlL:u(;l"i ritn.J\1::: .. "'.. " " . 
VIUaUi1lJL'ti1ri"i:::UU'li1U'fltl1L~U'IJil'lifl"i,mT'Ift'i-1flt 1.5 t'!flU1l'lJi'L1Jtl"i/i1ilJ'l 

<ifll ~ih:::u U1.hU' fl~1 Li1u;J'lfl1Yi L ~mi1U fl,j1 Li1 EJ\110 n 'it U'l'Ufl 1"i ~a fl/tl1f'l1 Vti1 r.Ju 
tluL~tJu ifluiiPI11lJ81lJTH'llunT~'HN'iu 260 au.11./iu ~-11\J~ 2.t-11fluiim.Jn"iru1'U 

• .... : .. ., .r .. 1 

~U'IJU1\J\11U1U1Ufl>11J 

Cl-1 Equalization Tank (EQ) '!I'U1fl 375.00 fiU.lJ. 

n'-1 Neutralization Tank 'll'U1fl 2.59 fi\JJJ. 

rl-1 Attenuation Tank 'V'U1fl 2.40 fltl.lJ. 

O'.:J Facultative Tank '!JU11'1 454 ~tJ.2J. 

d'~ 1st Stage Aeration Tank 'II'U1~ 1,598 ~U.2J. 
~~ 1st Stage Clarifier '!JU11'1 141.43 ~tJ.2J. 
~.:~ z"d Stage Aeration Tank '!IU1fl 508 au.lJ. 

d'.:~ 2nd Stage Clarifier 'II'U11'1 141.43 ~ti.2J. 
ti.:~ Bio-contact Tank 'UU1A 378 m.J.1J. 

tla Finat Check Pond 'UlJ11'1 510 ~ti.1J. 

Ua Storage Pond tllJ11'1 1,824 HU.1J. 

• 'i::Uu\hU~i~\hL~EJLLU\1 biotogicat treatment ihh::~'V16mYil1i'·:rd 
Facultative Tank & 1-stage Aeration Tank ~::ih..J-s::~YJ6m'l1lUm'i\hU'fl 90% 

vi1l~rh BOD ~flH.:JL~~tl 1,000 2Jn./fttJI'i 

2- stage Aeration Tank ~::ih..J'S::~Yififi1VIl'Um'S\hUA 95% vi1l~rh BOD zw1a~ 

Ll1~fl 50 2Jn. Rim 

Bio- contact Tank ';):::i'hh::~YJ6mYil'Un1'ilhU'A 60% vi1l~Fi1 BOD flflfl~L~i'iD 

~o un. Iii"' 

am~ 
ri1Lilumv 

m'i1JL\h\!ll1tl 

"i::uuthUiil 

,r,.." 

"S::uuU1Uf! 

,j1'"" 

"i:::U:::L'lf\1 

ft1Lihm11 ~fuNfi'Uau 

'lflDA'Ii1.:Jfi1LU'Un1'i I u1ti'VI au1fl'i12J1 L'llJL'iijflii11Yi~UJtJia 

''"""'' li1n• (um~u) 

•mt~fl'li1.:~fi1Lilum"S I u~m iiu1fl'i11J1 L'l'UL~m{a 1V~ilUJt~{a 

''"""') li1n• (Ul11~U) 

ft.. II -- II {"\ 

ft•u1u .... ~··· ............. :.......... ••u1u.\}J . ,1.,\a houml• 1.,~ .,,;1u1um'h 17 /5J;J; ft'u1u ........... ~~~---······· 
~ {}J)p• ... .. " .. 

(u1 uL~" (u1vu111mu1~11jj , l?.¥ ~ 1eu 2559 ll11lllll1llllllt ftllltilllllllf il1jit (u1VRunq~ ,Eiu•~'ty) 
m1un11u%'\'l n11Un11U11!1\'l \ ~CONsUL~ co.,tlJ). ~~1u1tyn11~•u••.i'au 

u,,;\'1 ~ul•11uo L1uL~a{~ L\'li\Lua{~ ''"""'' li1n• (Ul11~ ll< u~m. n'iuLuai Rau.a'ftUVIuvllhli• 

~ ~~ '-1: ..,.'fj~' 
'!iJR[S PUiYMtRS IRHn~CI W~\l\. ~ 
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Storm dr:oln • 

'I'III!DUQ\1 1.5m01h 
1 

~ 

l 
I -

• 
i 
i 

.;,"''KU'4"qfUJ1"uti10th~ 

1. EquaUzatlon Tant; 

2. l"St~ ClarlfM!f 

3. Finel ChKk Pond 

4, \hi\~~1ti\J1t/OOOffiUUOO'\M1~m1 1U 

,,.\lritunf"IN~'I"tNthn.tn,Jm~ 
cmuucn'tM~f'l"l~l 

s.lh~Dfc!itiChn~mu\nihh~Q,~IIIih 
1h~t..,~m11\J'II1nhnJ, SO 11m1 

1 ~U!'J Z-1 : 1h~~~~j~'lfi~~1~ifi 

-~~­
.pH 

-COO, DO 

·pH 

~-~===: __ _ 
• BOO, 

Z.SPm' 

Slo-Comoc:t Tank (8.93 m'/1\) r sta!<' ct.ntl.,. c16.:Pl...;•/h) 2"" suo,•"-<•tlooTOonk (9.ot "''M I •- :;.as• ,.;..,nne. I' 
!.71!1.00 m• 141.43 m' 5011.00 rn' 141.43 m1 

Slu<IS• Storus• Tanir, 

57.60 m' 

M~Q.;fllfltl Thlld Par 
Ynnlht~Di 1'111t-1S OnUne Analyzer 

trrf>lfiu 
"-i~;;:r.v.fu-·1 ·pH, BOO~, COO, TSS, TDS. Greasl!' & oil 

111f0u 
2t~f~u 

1 •tf.vru 
···z-;r.vr~--· 

''"!;}~"~~--

• I(WliiJD., pH, SOC\, COO, TSS, TOS, Grees~ & oil 

n<N. Sutflda. Acetatdtthyde, Ethylene Ncot 

• Aceta\dehyd!!, €th-ftene slv<ol. 6005 

- Ac~talclehyde, Ethylen!! s(ycot. BOD5 

1 ,.f.w!w 

1 "f.wlw 

lflfWIO\I 

1 11f-VIIIw 

mntJI\11'1 

tiiOPI1U'!IIn&A,n 
,:t:U\J\hUt~!ht!v 

i ' 

~ 
} 

fltlm.nJ,Uiutio~iJ:<H 

-- - - - ~ ~r~m.nh,i!ubilim.il~H 

--------... Return Sludse Line 

.... _ ........... ..,. Excess Sludge line 

- · - · - · + Emefjef~GY 

~' 
- ft')\fl .. tu;~~unsnJ,~.ufioullth 
-1hQ1Jll'l111flrlc':ft..f 0.08 rn1/h Ll:ittJ1 

WJ.UL1uutm::w 
• 'ljMin<:~i\11t~UI~Nll,J'l 
• \lo~lln11tlftftl'jl.l1U'I::11\J1'UJ 

O"lmPPlttJ'tW!.'li\ Hot Ol Heater 

"'"1tW\Y'•• 1>.!./LILN>~ ,,,.;, ••• ,.( - • • u I ji "'"1" z;:y,y L ~ ~l'IW ,~...-yc.v-·~··~'\\'\~\<;;11 .c." ,,'".!~~) p• '}'E)-l\11'U'l'IJVI\J118 56 ~I'IW '""·····················~··R.:':~ ......... . 

• •l¥ a.-~' "u1"~ 2559 u1tii nit.ut.ri lltll1'iatunni.. (tJ1V"~n~~ ~~L~;'lJ) 
m'~m'u~l'i\'1 m'~n,,u;,;'\'1 II if ~ <iRI!NSt CONSIII.T~CO.,lTD. ~~11l1'lJm'~'U1~ii~~ 

I 

u;,;'Yl iiu1~,,~, L1UL~a{~ 1wi\Lll~{~ <'•va~) 1hnA (m.n1Ll* * u;,;'Yl n;uLu~{ "au.UauYlu>i li1n~ 
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!;> 

'i::u::L'lfl1 

a~AtJ~~nauft1u~~LL'lAilmJ I mfl'in1nla-.ul1ma::ufll"Ur.~an~~tJ~~u'l~fltnJ 
amu~ 

ft1LUum"i/ 

n~~LihMII1U 

ft1Lil\ln1'i I ~i'tJ~fl'lfij\J 

11 

• ri1'.1Ufll~iinT~m1'\ll'V~f1Wfl1WJ1~ElEln\l1m.nbmj1U'fl\hib L'i4an1U~11nT~vi"'.:J1U'tlfJ.:J 
5:::uuU1U'VIJ1L~tJl'!1ih..J·a:-ffl15111WUft:::iif1tUfl1W;t12JLnW'ti"1J19l'i_!1U fiau'i:::U1mt-:J~ 
th'l'Hll'i'i1l'tl1~'m>l~1tJVi~L,..,\ia'Ue>.:J1fl'Hn1'i1Vlt1WU'n.nulfl'i~n17 f1'-3;r 

Equalization Tank ~rr.r;r](;l Flow rate, COD 1 t=rfvru LLa:::fl'i'l\l1fl pH 2 fi~.V1u 
1" Sta!iE' Clarifier •TI~'i'• COD, 00 I R~~u Uilt•TI~'i'• pH 2 R~~U 
Rnal Check Pond Pl'i1'\111'1 00, ~W'rUJ~ ua::: COD 1 f"l~.iflu Vl'l1\r)fl pH 

2 fl~.iflu LIZI:::Ill'rl\lifl 80051 R#.va'tJfl-n1 

'i1tlft:::LfltJfiPi1U'M'\.i~\lfl;r'l11iJ1fiLL~fi.:J~_i~ 2-1 

• ri1,.,Ufll~iin1'i~fltl1n1f'IL€h.1\11nUD Sump ua:::\11m-:::umhUfiJ1LihJ lfi'uti 
tia Equalization Tank, Facultative Tank U.'J:: 1st stage Aeration Tank i~u!il'u ~1i'1 

~\ia.mnl"M~'\I~H Biomass Hot Oil Heater No.1 ~~mi1~~n~u lfl~~avia~1l.I;;J1n Hot 

Oil Heater LVilJ ~~iinTil'li Pump "!111Lfi~1ti'U u.n:::a~unT~1-ti~1UlflEJ11'&1Pl1\J~lJ 
(Manual Valve) lflulumN~ Biomass Hot Oil Heater No.1 'VI~flvh~1U \J:::ih:::uu 

111~fl1\JfllJti'fl1umi (Automatic Control Valve) L~'il'VI~flm~·vh~1'U'IImLft~£m\h 
mmPI (Blower) l'i111.immPILflmnm:::uu'\hUI'IJ1L~EJhJ~nt:JflL11"11tflu'l":::tJu \11nliu 

'YI1~lf'l'l'~nTi\J:::~~u1tfli Biomass Hot Oil Heater No.21111EJ11~hFI1\JfllJ (Manual 

Valve) oXuii l'i11\immi'IL~EJ~I'l~th~au"luvia;;~::(1Mlfl~1u'l'::uu~lJL11"1~\ia~L~nl'VI~'fl'tH 
" " " \1 

Biomass Hot Oil Heater No.2 ~£11 '\J fl1'V1i'umW~ Biomass Hot Oil Heater hi 

• ,. ''·' J • • ' 'YI1~1u 'VIlJ1~uL~1'VI Hot Oil Heater fl'"l£1\Jj 'lm~~fl~~m'l" 

• ~flLf'l~m.nJm1ml·l1~mUu 'tlti1fl 1,824 nu.lJ.l'!itun'l"ru~~::uuthU'fltl1L6uoijfl,j'tl~ 
~,wruLfiuJ,~~ihlJ L~m fl'l"!1ufiauU1m1'u l tlti1U'Ii!1 'VI,j ~~Uail~mi 11a12J1'l"(l~D~i'utl1 
i,1ii\J>tmru 9'i'u •••mruvtbia1m>mLii'l""""'.i'u"J,,avl>l•~u\Jniimu\u 91u 
1fl~~n1~\J::'VIvfln'l"::tJ1Un1'l"~~fl'ti'uVi w~al'i~ri1~fllfiV'VI'tbtl~1uvf'lVIi'uauqpfl 

1_ """" 

'i{umR'i·m,,. 

~uvtlfl'Hm~ 

'I::uuU1UV1 

J,Lav 

;raafl'!b'l,j1Lilum'i I u~m flulfl'l11l1 L1'UL\Ia{"' lwiiUJil{"' 

('i:::atN) ".i1fi'V1 (ll'\.11'U\.I) 

~aafl'!h~lihdlum'l" I u~'J'YI flulfl'i1lJ1 nuL\Ja1~ lViHUJa{a 

('i:::EJ£1~) ~1ti'lil (lJ'V11'!fti) 

~nafl'lh~fhLiJum~ 1 u~-Jvl ilu11il'i1lJ1 L1'UL\Ja1a 1ViHUJa1a 

(>taa•) \i1n• ("'",u) 

1 '"'"'ola bawof• 1,. • • • ~ ~ t!l/7.--
,,. •OO.Jljll$ ~1U1U;~~ 19/56 liiW mwlllf fl8lliiaai .... ~M~~~~-~~-~~~·:i~-~~~~;········ 

't . ·-GRffNSI~~CQ,lJD, ~'li1U1'lJn1>il•u1•il"" 
* u~,;Yl n~muai f'laura'nu.Ylu.n \i1fili'l 

"fftq~-$-~ 
WEs PQ[}j[fNS IRAYONffi P\l~cl~~ 
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•••u~•nauo1ua,~,•••~ ~1fl'i01"i\lil~flu~~a:;y.ri't'UNf\O"i::'VI\J~~U'lflfttJ;J 

6. Il1'li1J::\JuLtltJu ihR111W 0.59 ,Yw\J 1fl'l~OT'i~::'i1\J'i13JU"i'l~1cl~.; big bag uiuli 
lu 1 "i uti tJ'U o·nihn) u fl 'i1 u ua:: fi 1 L Uu m "i~ -11 ~ t1tJu ~tiVJ ~lfi i'u Elt.j ty19l ~ 1 n \'11 '~ 
"i1'!1fl1"ii'uhJrhifl 

30 VITnmJVl"i ;l'liim::u:: Roll-off 'tltJ1~ 
12 otu ~ij~11tJfl~1Jjjfl;iflth::o;;i1e~ W U~L1N~\J~'ntJ'i1lJfl1fl~Lfi'1 tifola1111'Hl'itWru 

mlJ1W'IJtl'l010~Ul11fi'aEhUYiEJ'lflil 

Rl (Reduce) LthJn1"i"fl\AlJ1N'tlUZ 'tl~HL~EJi!tl1~Liifi~'U 
R2 (Reuse) L~um1li1•a•u11m~ohilm~um,t;i~1 
R3 (Repair) L ~u n1,u11'a~ ~u n1ruvi ;,,. ,;; a>11 a~1<i au •~u Hil "~ 

• "' ... • •• ~ .d • 'I .. 
IJ.fiZU1'i'l''m'l!rlLfl"iti.U.Jtl ~ufl'ifU LVitlEJfltl1~flTH'!I'l11J 

R4 {Recycle) L\Jum'i'li1'llV::111LLthaillflm.hum::u1u nTm\J'i~tJu~·nj',nftulJ1 

1-ffu'"'""'1"~ 
l1~mili:mt'li~'lit~in-h 

GPS LLfiZ~fiLUBfi:VI"i~Yn..J 

r11'1·1lJIJlll1iim'lVI'niJ;it)IJl111 (Audit) 

'VI1-3'l1'/Jn1'lvi1FI'l-3fl1'l hi~Vtri-3 n1n'!lil-31.iitJ 1 tlrh~IJI ~ ~ull11i'u l ;Ji1l'l'l.b tJ-31'U,Y-3n~11 ri1;l' VI 

mn'!IU-31.iitJ'tiU-3lfl'l~n1'll.tlult11Jl111'1iuri1Vl'UVtU..at:~nVIu~vnllVJ~n1'111n1'l 

1.lm:'li1~L1a1d-3vi1uLEh.i RD na111.00 u.- 19.00 u. 'l111fl-3,j1-3L1a1~'U'"J ffifl'l~m'l 

fltn~ 
fi1LYumv 

"iCI'ti\J~.:Jn1fl'!ID-3 

'""'"''""m' 
VTtbtJ-31lJi'tJfi1;j'fl 

mn•mLlia\tl;!tu 

"iZVZL1fl1 

'hL'ilUn1"i 

flfli)fl'tb'lfi1Li'ltin1"i 

IJl[!Ufl'li1-3fi'11.\llJn1'l 

~i'uNA'tlatJ 

u~~'VI Eiut~-s1111 L1tWila{a 1fl~UJCJfu 

u~'tl'VI ilu1fl'l1111 L1'UL1iluia 1Yiiium{a 

('oaa<) ,j1n• (U>I1'11U) 

22/56_p/: 
~nu,~~ 2559 uiiw nm.ri lllll'i'lalnulilil (u1ve~nq'lf .fiuL~~t\1) 

GENii CONSULT~ (.'().,ltD. ~~1\J1t)lm'a•~1•iia~ 
... " "" ~ u ~ e v 

U'i'liYI n'ltl~\JEI'l flEI\J"ijaU.YI\J'VI 1:11Ml 
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' ' l ' 
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n~AU'i::nauft1u~~a1~fta11 111A'm1'iiJa-3fl'Utta::ttOltl~ftn'i::\'luri~tt'1111ftil1J 

~
......... .. -.7 <!:!' 
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rs POlYMIRS (RA10Nil I'll~\\\',<:.~ 

am~ 
ri1tilumv 

nfl2Jt\hvru1v 

"iZlJZL181 

ri1tihm1''i ~i'uNA'lfV\J 

' I , I 
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a~ftth'::niluthu~-1U.1tnitJ1I 111g)'in1'iila~ riuua::u.lil't1Nftn'i::'t1uii'l ~L 'lttil'aJJ 

fl'l1VI"dm11n!)'n:djutn:~u~,;VI TI11ri'l1mi~mtliamnh::Uiur.Jamnl{imi-11Utfn:~htJ 

- ft"i1~~auamYi~Umcltl&:ui\Jfl1111\JaaflJi'fJ lfl~Lri Ear Plug U.fl:: Ear Muffll1Yi~auH 

'l1'UVtfiBiiiL1fi1\JI'l11U.t.I'U~h'Uu-11tJfl1111tlflaVJfltl m;i1au12Yu LLfu::arn'liU.1fl~alJhmT~· 

l'i'N1tl 

- fi1'\.f\.lflL~illJ1'!.1111'i-;j'flmLfl~iH~mlmhnavtliiLL't1tiLfi~'EJ'l:5'mL~lJ~El'ljj"i:::l'\uLif~~"':::fJ::: 

1 UJfl"i b.hi1tJ 85 Lfl~huma 

- ll1\J!illiifi111LUru'limJlh~'l l.fl~tH Chip Cutter Lm:: Blower lu VW.fT Blower Room 

a~'t11Lfl1'lfli'fl 

- thdlunT~I'lnlil1 fl Noise Dose ~h,i'un'\in,nuilvirnut,A'u~fi L~ EJ'lfl'-1Liiuu1\Jl"i!1\J 

~neu mh.Ua" 1 "~<Ill 
- -;JVIaU'nll11"il.Ui!\JmWtla'lti'Ufi111JtlflaMv1JILul Ear Plug ua:: Ear Muff a~1-1 

""'""" L~ali1~1Jn.nul~nu1ilmi'l<~n'ioLLll•jj~,.l\~6,., 
- if!aU'nJ"t1m11'UI'I111.1lfn1llL;r1l~U'uVt"i1mnmiiu'lfl'-11l11iuvni'm1u~tJ{jilli'l1tJlui{u~ 

~Lii!M.;'<Lfium•'f'U ati1<ua" I fl~<t\1 
- ~'lij'Tvn!1~fl11lJU~aftJitJ~'EI~R'r~~~'Ein~thv~1'U~"l~~oij',lJ1m1"ln1'il~u'Umrnrn~1'U 

"i1lJ5~ 1 \1A11llf Fl11ll L oij111ilflunl.!n~1'U tum '1 ~fl ~EJlllii'1 r1auvl."OJ :wU1-fu n1"iVI"i1"l1fl 

n1"i1Miu 

- ti1m.Jfl1\1iln-mViw~~VI'i1"lm"il,Wu1WU'i!~UuOu~~IJI'i1'iltlr1aurrU'1 d:ia1\1m'1'116m 

ii1L1'tll'i1i'IIJii~'".11"itu1fl11lJ"'l!'W''Uil"i::wlt:~m11l6lfiUnUifi'umnit:~1U'tlmm!n-.nu 

- ti1-vruftl\1ri~wU'n.nuvtil~~A'fl'ilfl1"ilmiu6lfiUn;i~tl~VInfll~11l1Ulu 30 1u ~~'Eifi'flmtJ~ 
~mn'\!n~1uvtilm'l~cyd;vm"illilliuL~uu.a-1R"i1'J'EiiJOlU u~:::ti1'VI'UftLil-IUill1"W1-Vilflt~~1ll 

~urn1l..i~V~'f'l'OJYruffi111ilfltln~tJ~h~~aL~m 

fl~'~rh~U11ft1 m'~fl1,U'I1ii~ 

u,,.-1'1 1iulm1~1 L1lJL~vi~ 1-w~L,mf~ <~•vv~) ~1n• (~,,~u) 

aa~ 'i::v::~·u11 

thUumv fi1LUt1n1"i 

nri11L\hm~1fl 

~fuilflttau 

·~U1~ ........................................... . 

(u1v~~n~~ ~~•~''II) 
~'ti1U1tynT~~~LL1fla'tllJ 
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- ~- ~ ___ .,. _________ . 

I ~li\JI~L11~n11al I ,. s_rroke I Heat Detector Alarm 
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PlTYHij 3 

ll191701"i6PIGJ111t1"i15UiilUf.!fW'j~l1ua~WJfltiau C1hubNun1'Sl ln'j~01'il'~.,,uFJ0pmjfl)'4ft1f!iln Bottle Grade PET Resjns 

• I~ ~ 1 t Q ' ~ • (D1Ul1fNOT'iLlaUULLtia:!J'i1Uft::LBVIVI'):301'IJ.I'j1fl41lJ01'I'lLflTI::'IJ!HaO'j::)1\J:2!.L1flaij1J 

fi'lutlniM'i1;)-lft 

• M'S'l\11~ 

- Acetaldehyde 

·~ 
- ~Y~U:DEl..,'5111 ITSp) 

- Sulfur Dioxide 

- Njtro2en Qjoxjde 

fiiilln17t.JM fi"iiUn1,U'l~Vl 

IJ'l,;'\'1 ~u1•"m nuL•"{~ L\'l~Lu"{~ (~"""') li1n• (~>11~\l) 

1 1 - • Q • ·~ fl'H01'i 'j.3.,J11JfJf!flt11f))'Ut1ffflO Bottle Grade PET Res1ns fii'H 1) 

~il~ ll]lffi ihllfl'f]111 L'l\Jt\ltrfa JriflLUtl'if! (l::va~) 41flf! (U'IJI11JU) 

Passive Canister!GC 
Method 

Hjyh Volumn Ajr 

Sampljn~/Gravimetrjc 

I>MbQl! 

Badqm-Ihorjn Titration 

I>MbQl! 

Spectrophotometrjc 

I>MbQl! 

• lll'n\111'1 4 ~1'1 
- ,2J,j'1l.ll',.,~-1L~ll-1l-1l.lll-1Uau 

- h~L~EJUUF1~ff~1-1M'ULll-1 i::EJm 5 

,~UJu'W<UEJ-NW~'U1 

U1'Uf!ru;;i1u-1 ilR11lilf1l'U1 'UEJEJ 9 

• [l)'fl5l')fl 2 ~fll~uri 
- mjliJUf1f1i..,L1fHl11JfHl mu 

1'21111Jt11ID1 

7 1u u~'\ffi iiul~11111 L1'\JL\llli~ 
lfimrlll-1 ltnh-1L~O'U 1vt~L11D-f~ ('S::UD-1) ~1f1M 
iJ'U1R11 - L~£l'U'!"1fll.J {1Jl-11'!N) 

LL"::L~El'UVU]f'I~01ti'U -

L~B'Uf111In-Nufi1flEJ'Ii1-1 
~ ... .. ' ... 
'Vllfl '11 \11 "'VI a..,, 1-1 n 'U 

5-7 LfiEl'U (lu'th-1LiiU:If1U 

01 'I VI "i1 \11 fl fl tufl1 vt 

, (~W\1 fjulvm111 l?YtSJtrfa 

vim~a1 hnh1tfttJY lnihvma r,.::va-1 3110fl 

I 
' ) .. 

iiyJfll.l - tiim1~fl1fl11 !ID:1J:tru} 

LLfj::L;jtll.lfi{\t'l5j01tJY -

Lfltl11Q1J111lj'yfi JGJU~1.., 
jl]lfl ')?5lj'tuhl1\111t)U 

5-?l~tllJ !lu'li11WimO,, 

o 1'Hl ')15!?' 21 t1 ru 1l1"(i 

EJ101f'l511m.JriEJ-1) 

fi-1'U1ll ........................................... . 3
7 /56~ ~ , • , • • (u1v•un~~ .fluL•'l~) 

uniifmllllltllllltllllllli I'IIJII o'li11l1'\ln1~ii,LL1"0"U "!l'IJ>'Fl\\2~~9 GIIINSCONSUI.~co.,L~:;,., ~;uLu"{ ~"".u"~"'"" lhn• 





, . 
• 

auhh::naut11u 
M''lu.th~ f\'i'l'Qi'fl iSLnui'lath-t/1fiiLA'i1::~ tJ1L'l~Aflfl~fi'S'l~flEI\J " ~ii.Jilft1fti\J ! 

;i,..,~··~ ft1111(1 
! 

- fi'J111L~1l'l11 I Vlf'lVl1~l'llJ - i'I111JL~1'fUJ Vl'i1'\111i11flt~ 

Cup Anemometer ~~~ 
Threshold 'Uil'lLfl~fl.:Jiia 
0.4 UJill'ifhnYi I Vil'ltn'l 

a11 IJI'i1'\11vltl'lv 
Aluminum Vane 

1.2 f!Wil1Vtenmft\11n 'i1lll'l:lLi1Ufl~fi\JI'S1'\Jiflf)Wfl1YfD1n1t'I'OJ10 

tJiio< UclD'lU.fffl'l~.:J'i\.1~ 3-2 

• M'l1 1il'lfl~'Ufl::aa.:J'i111 (TSP) U5.EPA. Method 5 • f'ITI';J1fl 8 ~fl1f1'LUi 2 ef< Jil (lu~1<LiiU10U u~,;VI Eiulfl'j11J1 nuL'\JEria 

- Urirnmia~mhru Biomass Hot Oil n1'Hl'i1\lilil~ nunYf '""'~"'" <••u••> 1hno 
Heater N0.1 (Lillliim-st.U.:nulmi'}:J~ mml'lluuTimmf'l) (IMnlU) 

i'im'iVITI\Iift) 

- UclCNwj'afiuJ,atJ<siomass Hot Oil 
Heater N0.2 (Lilrn:im'i1'1i.:nu1uti'HV! 
ljm'iiJITI\111i1) 

- ti~D.ncl'a~mhru 1-fTM No.1 (Fuel 

Oil Hot Oil Heater) Cufaiim'i1'!i'l1'1J 

lu'li~~ilm'il'l'n\111'1) 
- \J~tHm!a~1nf,au 1--fTM No.2 

(Natural Gas Hot Oil Heater) (ul!Jil 
n1i11i'l1tJltnb'l~iln1'ilJITI-;;J11i1) 

- 1.Mm Cogeneration (U]ajjm,l;!.:J1lJ 

lvd'N~jjm'i~'i1\li'lil) 
- tJoo< Drier 149<1-001, 002, 003 
- tJoo<Meau 6845-501 

- uoa<Meau 6745-501 

1 
• . • 

1.ola ~•wofn 
1
,. ~<J1u1u~u1 39/56Ji a~tJ1U ........................................... . 

:'\ \'\"l .. l/l}.J) • .. 
.~,,~ '¥.19 ~ ~ 2559 u1Uw n!llllllli'ftalli'nlnui' ilia (tJ1ae~nq~ v~~•~'l!l 

:i" '\, {llffNJl CONSUL~ CO..UD. ~~1tJ1qjn,,~ .. L1~il•~ 
""' ~ - .. '!'~·.... • .. - "' .. " ... " 0 ... * \J'i'1!fll n'ilJLlJEl'i Fl€n.J'!I~LL'Vl'UVI ~l1nVJ 

n'l"i1ln1"iU~lffi n'l"i1ln1"i\J~'\ii'Vl 

u%'VIliUL011~1 L1UL<Jflfft 1,..;;,~afa <•zaa<) ~1n~ (~>11~U) 
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...... 1 - t "'i''! ~ . 
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I r-- . -·~ 183'31 ~ ' " ,j llll~l'; ;11 ' • 

t~ . ._.. m----
• ~ .=:J ~--.. 'i'-- : IKISI:!2III 

~-·1 ! - .... • I I 

... .............._~ _ ----'""-"--f'.'ir··...,~.,.; 
' 

•• ''t-r·i_ .. h · 

1. \h=la-3 Biomass Hot Oil Heater No.1 

2. tlrin~ Biomass Hot Oil Heater No.2 
3. tlcitH Cogeneration 

4. tlfi~ Drier 1494-001, 002, 003 

s. tl:ia~ltt1~u'u 6745-501 
6. ~ci&ll•lROU 6845-501 

...,._.,-~, I ~ - - ---, 
7. tlrl£1" Hood QCS No.1 
8. \Jfin~ Catalyst Feed Vessel 

I 

1 
.....). 

"" ;j ' I I 
~·: ····­··~ 

9. tlfltw Off-Gatscrubber 
10. tlri&nn7aliJ..nl"'jju HTM No.1 (Fuel Oil Hot Oil Heater) 
11. tlfi~tnJ'miuJiJ\l HTM No2 (Natural Gas Hot Oil Heater) 

• 
·#W- --'"~ -l---4 -~·- -} 

e ~ci..,luil•~uu 
• ~ria<1uutnR• 

.... , . ·:.·y;· .. 
;:>;. ·N~ '', .::~- /! ~\ 11- .!-:~--- ~ ' -,:;,~~-· 

'.~'i ';·;~·-; 2~-~ti'. __ 

~- -· /:.-~~:: __ , . ·:·.':_~\~~'/,a_: 

~~~ . ·'' •u"' 3-2: 'lA~>1~1fl~Nll1Wa1n1A~1nuaa• 

a,u,~~~~;,t~~ .. 
n'f'IlJnTlu~,;''VI n')"~1JnT$U~~'VI 

u';~"' !iu1.,,~1 ""'~"'~ 1wawa{ft ('"""') li1n• <u~1~ul 

[ 

·~ ···: .51 

··-··-·- -· _, 

:"-,..:..:·;~ \. 
' . - ~ '- . if. -, - ,, __ 

, , ,-~~~~ ~~r~1:~~,, 

,~-:;_; .. -J 7 

"'"' ·--· _,. ... 
';; 

~ • ~t::...;~ --· -"- -
I ~ 

~i:-~1 ... 
~~~ r 

--._· J • -'~.":...:"..... 
~ r : - - !) 

' ' --------' '!1___ (• 
:1 '~ ... ,~~' \' 
.,.,~ ... 

-::.:~-- =--- .---
10 

oll::_a·,-.,._~ 

'· I •. ~ . • ,,,, 
,.. .,.,. •'' ',•! 

. '· _, . "· ;_ . 

--~~ '-·,;;;;Jl~-- 1_1 

.::::'Yr/ 
ft~1J1:U ........................................... . 

(U1aR!Jnq~ ~~'"''lll 
~1i1lJ1'lln1'~'~1-~8~ 

u~,;VI n~'U~uai FID'Ucffftu'VIu\1 ~hn~ 



;. 

·• 

a~fttJ'i:::nt~trti'11J 
~ ... , .•. ~ i1atlriiM~1ii't1 

• fl'l1~1'~ Sulfur Dioxide 

• lijYJ~1fl Nitrogen Dioxide 

n 
11 fl ,. ,.... 

:m~.nuM·:mfh~1Lfl'i1~ 

U5.EPA. Method 6 

U5.EPA. Method 7 

u'iL 'lru/'4ftftft~i1~1~aau 

• A11~1~ 4 'tfl1~LLri 

• \JclEJ-3\.1~D~mi'1litJ Biomass Hot 

Oil Heater N0.1 (Ljjanm~H'>~1tJ 
1ud'l>l~ijm'lfl'l1'0J1fl) 

- tlclmV1U'D~1nf1liu Biomass Hot 

Oil Heater N0.2 (Lrluiin1'lli'>l1\J 
lu'lb-3~iinT~111'i1~1'fl) 

- Ucia-3l-W'EJilutl1JJu HTM No.1 (Fuel 

Oil Hot Oil Heater) (liJailm>1i'o1U 
lu~1>l~iin1'ifl'i1'0J1fl) 

- tJriv.n.Wa~llJ-W'u HTM No.2 
(Natural Gas Hot Oil Heater) (liJa;J 

m"i l.U·:nu 1 'U'!b>lviilm'lfl'l1'0J1fl) 

• lll'iT•r3'fl 5 ~flll'l'Llfl 
- Ula.rniia;;1nhYu Biomass Hot Oil 

Heater N0.1 (J.dviim-;l'ti-31tilu'lh-1 
vfi1n1"ilfl"i1~1fl) 

- tlclmw1al'lmhJu Biomass Hot Oil 

Heater N0.2 (ulaiinT"iH'-31\J\u'lb.:J 

~iinT~fl'i1<;J1fl) 
- iliimVIU'a~uJ,~u HTM No.1 (Fuel 

Oil Hot Oit Heater) (L~aiim'iHI.:!1tJ 
lu'lb>l~i1m'lm11il1'fl) 

- tlfimmj'cllii'uJ,au HTM No.2 
(Natural Gas Hot Oil Heater) (li'Jt~il 
m<Jloi.,1ulu'lh~~iinTH~l'i1"11UJ) 

- \J~EI~ Cogeneration 

fl1111ii 

2 ei'< Ill <'lu.io<Liimnu 
n1'i~"l'1"11'111~0W1vt 

mm~lw,.mm~) 

ei'uNn'tlau 

u7,;'')'1 flu1V~'i11l1 L1UL:;mi~ 

L\'fOL~Di~ (><VD<) .;,,;. 

()J~1'ii\J) 

~<U1" ....... ~,r=~·· .. =· ~<1J1"~{;1.~ ~·h!UJ!lfn (1t~1:)'~ 11.mih 41/5Ji ~<U1~ .......... ~/~ ...... . 
(U1v<ifl/'l~ ~ (U1VU1>1V11J1a11ii ~U~1mLUV1J) ,;,~~' '~e 559 uliilliillllaflllllilati.... (U1VA"nq~ .a~L'J,'l)) 
n~'"m'u'""' n>>~m>u;,;l'l ~ 'i <ii&Na CONSIJI.T~ co.,LTD. ~'li1U1'l)m>il<~1"ii"" 

u;,;"' ~u1•>1m L1UL'luia Ll'fiiwuia <••v••> li1n• ("~1~u) ~* · u;,;"' n'iuLuui eou'li'~LL\'11JvJii1n• 

I 
' ~ 

I· 



.. 
i• 

M·mtJ~A11'11'fl 1fiLf\u~1t~~h.v161tflT1::M' \J~L'l~ftAB~fl11'lflEI\J " ~'"""~"" ft11110 

• •;l'n~r)V~ Acetaldehyde US.EPA. Method 18 • fl')1';11fl 5 ~fl1~uri 2 "'' !il (lu,;1,.;imJi'u u'i,;YI Eiu1VI'l1l.J1 L1UL-;:JE!ia 

- \Jri&1wj'tJ~mi-uJu Biomass Hot Oil n 1'HI 11 'lil1 fl ~ ru fl1 Yt 1>'~i1L~aia ('"""') li1no 
Heater N0.1 (~aiim1H~1'U't'U'ti'N~ tnmf'I1W'i'RI1f11f'l) (1M1W) 
ilm'lum";J1fl) 

- tJriEmW'a~mf'lliu Biomass Hot Oit 

Heater N0.2 (uiaiim11-H~1u'tu'li'N~ 
ilnTI\Jl'i1";Ji'fl) 

- tlria-3W!a~mf1liu HlM No.1 (Fuel 
Oil Hot OR Heater) <Li1ill1m'll'li~1'U 
lvlb~~iim1A-n-;fifl) 

- tlriEm-UJa~mf-uru KTM No.2 
(Natural Gas Hot Oil Heater) Cuieii 

m11offnulmi'Nvfiim-;1'1-nli11fl) 
. \Jam Off 

• fl'n';J1fl Acetic acid ,Ethylene US.EPA. Method 18 • fl'n'lilifl 2 ~fll~url ~"~' !il (l~""'""10\J trj,;'VI flulfl'i11J1 L1'ULii!El'ia 

glycol - Uria~ Catalyst Feed Vessel 1'il'l"i11i11fl~Nll1Yt lYi~UJa1a ('!t:EJa~) ~,,;,. 

- tJrifl~ Off gas scrubber m~1w"mmPI) ("mw) 
• fl11\rlfl Sulfuric Acid I US.EPA. Method 8 I • \Jaa• Hood QCS No.1 

_ _ _ _ _ _ _ _ ft'UJ~\-I~UlJ 1. Equalization Tank: 1 flf-tll~au '""'""'~ ('"""') li1n• (lJmtu) . pH 

. ms 

n~~llm~u~~Vl 

"'"" ~u1.,1m L1uL•ai~ 1""'""'~ ('"""•l li1n• ("mtul 

Grab Sampling! - .,.,..;. pH, 8005, COD, 1SS, ms, 
Electrometric Method Grease & oil ----·---·--
Grab Samptingllnhouse 
Method : TE.Q2 

~\JllU1 42/56~ (u1ae~nq• ~"'"~'ll) 
•• • • ii .. . .. ~ • 

U1llllllllllllf allll 1111111 li~1\J11\in1>n'"1"""" 
GRHNII CONSUlT~ t0.,1.1D.u;,.l'l ~;,.,,9.; """"""""" li1n• 



,. 
;, 

~'lLLtJ~fl~'l\1-!A 1'5LritJi'lath.v-lii1LA11~M ti~L'lCIJ/'4f'lf'lfl~M111\lflfl\J 

- ss 2. Final Check Pord : 

I IVl<=liii.AJ • II:""V.L I 
BODS - Grab Samnlim/ 

-"'1'1" ~am~jj. pH, BOD5, COD, 
TSS, 105, Grease & oi~ TKN, 

Sulfide, Acetaldehyde ••• 
Ethylene glycol -COD 

- Oil & Grease 

- TNK 

Grab SamplinsfOpen 
Reflux, Trtrimetric .. " I Memoa 13. thVi'l'l"l~~tn~aflnmEJuanlR"l''ln11 ru 

- Grab SamolinWSoxhlet ~~\Jriaml'1a'I~U1L1ru~1~1-15~'UJ'll1ji 
(/11mmnl"""") : 
-•n~• Acetaldehyde •••Ethylene 

glyco' BOD5 

........ _ _ _ _ _ _ _ _ _ _ _ lodometric Method 4. ~1fiB~1.tHi1'i1~~'nl"ll1ii~1-1;:nn'fl~-1 
: ,'lceta~de_h~d!' _ _ _ _ _ _ _ _ U.S. EPA 8015 B, GD-FID ,;,.&Ole"m'1ll'lrnrh..U1 50 UJft' 

- Sulfide 

- Ethylene glycol U.S. EPA 8315 A, HPLC - OTI~ft Acetaldehyde •••Ethylene 

lntergraded Sound Level 
Meter~SO 1996/1 

glyco' BOD5 

fl1111ii ~iuNnt~au 

1 Rf.VWiau 

1 f'I~-Wiau 

n'i"llln1"l\J~,;'"Vl n'i"l1Jn1"lU'llil1 

u>~l'l ilul"''~' ~,u .. a{~ j,;;~~a{a C'•va•) ~1n• (mn~u) 

. (l~bff,gi~IJI-!ii1 43/5JI:6 . (u1v•un~~ .;)~ .. ;~) 
----- ,, alii .-r,.r II IIi hi~ ~'li'u'f1J"''~·~1•aa~ ••• 

<ii&IUCON!Ot-r.,co.,Lro.u%'1'1 n~u~tJa{ •eu~a•l'lul'l """ 
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"'""'"' .. 

, .. •"-•r• 

'"'"f• 

'-----' 
~~~ 

.f5iZrw 

-·· 

~JW;.#J -""-

2__ - r".!!..t ., .. " -~ f" -~ i "'!. -.t- ~ 

·~­'""·­··~ 

~~H111"1~11il~~v~~f1 tfl,.., m ,. 

u!~1ru~;\A~~UnM1ivvim1,n 

~ . . . ., ~ ., 
~\h'l 3-4: ~AA11~1M•Rtn•V~l_,q 24 "ll1L~·~~~1LA~<n1~ 

/ 

a<U1~~~~~~ 
m-~11m~u~,;'"t1 n'i'llJn1'lU~,;VI 

u;~\'1 aul•~1~1 .ou~~vi~ l11iiL~vi~ C~•vm) li1ti'• C~>n~u) 

r-· t ... t- ''-r-·~ r' r - .._..._---n-- ..._ tt~ 

a..:~u111 .......... .W. .................. . 
(u1vR~n~"ll ~~~••rul 
~~1u1ryn1~~•~~ 1•iiv~ 

U~'ti"t'l n~ULti£1-f flt!U~(ILLVIUlf ~1f1'~ 



\J• 

(j 

1) n1'I\11Yllil"t'llfi1Vf 

mJn~TulmJ 

.1·mth~fl'i'l"lin 

'""~"'m'mi1m1'u\ ll1'1il ~,; 
(Recycle) >imfi~1rumn•a"ii" 
~~l111fl 

1fitnui1aU,-tJ15itf'l-s'1z-J 

• ri1'j1'"JHil1"nL~'l~!n"u.a::~~f'l11 
LLat:Jl11Zn1'lL'I.JfiUtJLL\J~H flflflfl'illJ 

fl1111flflL~'\J'lltJ~\J'i:::'II1'11\J ~'lh I1'U1m'lu.a::ai1~ . . . 
'q11'11'U ~LL'VI\JVIU1CJ~1U'n'lln1'IYI 

L~en"lla~ u.a::arnu\J,.::ntJtJn11~ 
I U ... ..J il" 

El~'ll1~1.fltl~ U.8Z'I!lJ'II\JYIL \J~Iil 

L~ t11 f1u 1i! Vl ~l''n "11 fl f! Wil1 'n 

~~Ll1Vl~ti1J 

- m1';Jfl1Vfrl1ui'.:Javrn.mn . . . 
- \JI"i1'0JFI1'U.ISlJ\:!"iW'IIfl'lUJVILfiElfl 

- "'"il3311• 
- !JI"j1'0Jn1"iVhnu'liD'l1VI (BUN) 

- !FI"j1\Jn1"i'Vhnu'lltN1!Jl (Cr) 

- VITI\If11-ru'M1l.f!IEI'liU (SGOn 

• fli1'iilnT'l'Yh~1'U'IID'l~U (SGPlJ 

- Pl'n\ln1'llh'11tJ'Ua~~V (ALP) 

- fl'fl'\l'n:t1u1'U~'U1FlmaLflmar~ 

- . U'H'l~flfla'VIM'i'HISiJU 

r..~an'lt:VIUWN~.:JU.1fla'mJ 
('I1EJ8t:L8Ufl~fl~vi1fl1"jri1'n';JLl"'fl~,\wJ~ 
3-5) 

ft112Jrl ~fuil•~·\J 

VJnL~El\Jilflt:"j1U~11Jt.Jfl I u~"I=Wl autVJ"j11J1 L1'UL'O.JtJi~ 
~n 6 '""" 1~liUJa{• ('"m») 1hn• 

(1M1W) 

.. ..! ... U D 

1'\J'YI'lm'II1'Vl1-11\J 

U~m, fju1fl'fUJ1 1.1\JL\IEJ-fa 

•~•UJ•'• ''"""'> 1hn• 
(IM1W) 

\.I~,;VI Dull'l·ru.n mmm{a 

l~UJa{• ''"""'> li1n• 
(1M1W) 

fl~IJ1U ..................... ~ ................... .. 

n'l'llJn1''iUiMYI m-'5:Un1'ltJ~,;'YI 

• • " 1 46/56 . . • 
• ~ (U1~flUn~~ VUL~;ty) ~~·~la 1"""'"'wn<~--~~~nl'1 utUi nilllafllllli&llllli,. ;;,hu1tyn11a~~1 "fl"~ ••• ~12,~ GlffNRCON!UJ.~l'O.,I.to. u;,;~ ~~u1ua{ flawii'fl~\'1\J\'1 ~1n" u;,;~ iiul•11m L1m~e{• 1wawe{• ''"""~) ,)'111'• (~~1~u) 
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""' 
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n~ftth::nouA1u 
M'1u.tl'i~F1"i1~i'n 13~iitJft·;mth.viiiLI'I"i1::~ U'iL 'UlJ/1~flfl£1~fll'i1Qflil\J fl11iJif ~i'tJ~fl,.ii\J ~,:jU1ftftEJ1J 

- ~"i1'1il"i::,juti1VJ1flhnflafl 

- (J)l'l'lil"a;~un"ifl~~nluL~Elfl 
• - UITI'Iil~lJ"i"lCIIl1Yin1"ilJil..:jL'\1U 

- Fl'i1'1ilfllJ'i'HU11'YttlllVI 

- V~'i1'li'llJ'i'Hlm'Vfm'ilfillu 
- •m"~u1~rhli•l• (EKG) 

2) 01HI'Diilf!'tlfl1'Yt - Vl'i1\1~1·.m1U'Ii'1ltJ"lflEnLYWI~ LV~uu. Yi'll6tn4bL 1t'fll1t'HJli • Yi\ln.nUV!OFIU iloe 1 "'' u~,;., 8u1fl'i1lJ1 L1UL'\Itri'a 
w1Tn-11Uth::~1tl - 61'i1'1illl1'Ytri1v-r.:J~'II'i1-:Jan '""'""'a''"""')"'"" 

- fl'rl\lR11llfi2J\I"nU:'IIu~Wfl~afl (IJmw) 
- """ilaa11e 
- """"">i1<1ll•a•1• (BUN) 
- (JJ'i1'1iln1'i"ih~1U'U~Nl111 (Cr) 

- VITI'Iilm':ivi1'1'Mia.:J;!u.(SG01) 

- 111TI'Iiln1"iVh:nma~~u (SGPD 

- Ul'n'liln1'i'Vh-31U'IItl.:J~U (ALP) 

- Vl'i1'1il'itfi'Ul'ti~U1fiLfU'ILVIO'Hlfl 

- """'"oiu1•>Tu\o,nii'"""'" 
- Vl'i1'.:1'n::fluJ1mfl1uLflafl 
- m1'1il'i:::;lumfl~~n1uLi=iDVI 

• - Vl'i1'\18lJ'i'U'l111'n01'ilJD.:JL\1U 

- fl'i1\lfllJ'i'i(lfi1VnJali'l 

- tJ~"n'lil~UJ'i"Hl111Yin1'il~u 

- """"~u1~rhli1l• (EKG) 
3) 01''ifl'i1';J'!'tlfi1V1'1J'El-1 - •n••••1m~i" 1waa11e 1~m~ V1VJ6m;i·wJ'IfPI1alit{ • V1Un~1tm~11~a~~ iloe 1 "'' u~,;'VJ 9u1wru.n nu~~tJ{a 

VI>Tn<1unqu~rn - fl"S1~t'l1"iCJ~'tiulfw-1~\Miu 1111\umia ''""~') ,;,,;. 
(t,t MA) luilaa11• (IJ~1'11\J) 

- """~uaolwaa11e 
- """um,u•a1waa"" 
- """""il"u 1wam.• 

_L ['_ 
~ 

n 
••u'"··· .... ·;~~ . .':....... ...... R<ll1ll. \):tJ::.IJl/"•· ..J,/.A ~' nu-'eloln;woi•;-~ 48;s6 _Jjj$), . . , , o<U1ll .......... ~ ... ~ 

• - • - ·~ ~ <ii&Nfl CONSUI.TAIIJ co.,tm • . · • (~""'' ,_,,..,- MWTI """"f""'""' ·:r • ~ ' ---... (m~··~~c.;. 
n'l'l1ln1'ltJ"S'l!t'VI n'l'l1Jn1'ltJ"f\1'VI ,:.: ~ . • ~'lf1'U1'lfn1'l~~~nVlaCJ1J u%'~ iiu1.,m L1uL•a{a111iiLua{a ''"""') "'"" ("~'~ll) ~ )' lli u';,.\'1 n~uLua{ ""\J~O~I'I\J>l .;,,;. 

\.\.'"k,. '·· "------ ./ & h 



, .. 
•• 

•••ll~:na~ii1u 
i1u.tln:ffl'S1~1fl ~5Lilufl·unh-t/151Lfl'i1::\i \J~L'UU/\.!ftfli'I~A"l'l'lailU " iji'ui-lfluau ;1,~1~aau f\11110 

- "'1v1•1•1"'~~~•~naHm11u 
ilaa11: 

- ""'a1>1l>:no~1"~"""1u 
uaan: 

- 11l'S1;J~1lth::mn.roa~Vim~ lu 
uaan: 

4) UuVin~n~m·n~tnlm • UuYinaB~m'lL~utl1vt~eH~li'nnu \JiinJuiin • l'ltiVI""lm~m'i ~~L=~~::::·nu~1'Utm \11~ Oti'lV~'l1111 L11JL';Ja{a 

lw~wa{a (-reua-3) ~1fi'fl 
(>M'l'llU) 

62 A'S11il1'Rf!nlll'm81n1Pl - Acetaldehyde - Sorbent Tube/Personal • L1~-n:::.WuYI1u lPIH n1"lil nTl!JI'i1\11VI 4 R\'•/ll tr11.i'VJ iiulfl·mn L11JL;Ja{a 

t~L'lnrlfuV\\11~1U Pump!GC Method FJrumvrtnm!'ltuvn"niiLvm{~u.~~~n~h-3 1"iium{a (>:u"') o1n• 
---------- . - - •• J (lMlW) 

- Acetic acid - Sorbent Tube/Personal nl.J liH'U 

- . - - - - . - - - - - - t-· Pump/GC Method 
1. u1mu CP Plant .Uu 1 : 

- Ethylene glycol - Sorbent Tube/Personal 
- fl"l1\11fl Acetaldehyde 

·---------- ·- .. - Pump/GC Method 

- Total Dust - NIOSH Method 0500 2. Wmu CP Plant .Uu 2 (Rlter Pump) : - _,. __ -~·---- ---- - -··-----
_- 8~spir<:'b~e- D_u~t ·- ____ - NIOSH Method 0600 __ - 6lnlil1f) Ethylene glycol LL~::: 

- Phosphoric Acid - Filter/Personal Acetaldehyde 

Pump/Spectrophoto-
3. ~;mu CP Plant .ffu 5 : metric Method 

- - - - - - - . . - - - . --
- Pl'l"T"J1fl Total Dust, Respirable - Sodium as Sodium - Filter/Personal 

_ ~~poc~l?r~t:_ _ Pump/ICP Method Dust LLa::: Phosphoric Acid 
. - - -· t------ --

- Sodium Hydroxide - Filter/Personal 
4. \J~L1N~D~ Gas Chromatography : 

Pumpfntrimetric 
- P~n~1f) Acetaldehyde 

Method 

'll!lJf., ~- - ~ a•1J1~....... • ~ 49/56 ll1il nt.uf llllliaiiQII' h!\1 (IJ1v~unq~ ~uL•'>Il!) jj~~5 GEra CONSUlT~ co.,tro. ~'1i1u,I\Jm'~"n•a•~ fi"fi1Jfi1'lU'i1fvt fi1"i1Jfi1"iU'l1Y'YI 

~;,;\'1 iiuLm1m L1UL•ai~ 1"~LlJaia ('•va~) li1n• (~>T1~1J) ti~~Yl ni"UL"Ufli flBlJiau.YJu"rl -;i1fi'fl 



,>' 

,. 

iHthh::nm.Jt\'1\l 
a~u 'lflftm..r fi'·mtl'j~fl'i'l'l-1'1 

- Hydrogen Sulfide 

- Acetone 

- Ethanol 

- Chloroform 

13Liiui'lmh-tJ1SiLfl11~ 

Filter+Sorbent 

T ube!Personal Pump/ 

IC Method 

Sorbent Tube/Personal 

U'1L1~f'lftft~fl"i'l\lfl'EIU 

5. U~L1ru Water Treatment Area : 

- fl"i1\11il Sodium as Sodium 

Hypochlorite 

Pump/GC Method I 6. u;nru Waste Water Treatment Area : 

Sorbent Tube/Personal 

I Pump/GC Method 1 

Sorbent Tube/Personal 

- IJ'l'i1-:.rl'lil Phosphoric Add, Sodium 
Hydroxide, Acetaldehyde I.Lf\:: 

Hydrogen Sulfide 

Pump/GC Method 7. u7L1tuft~ .. nr1uiiuR'1: 
- - - - - -- - --- - - - -· - - Sorbent Tube/Personal _ (JI"i

1
'\rlfl Total dust ~fl:: Respirable 

Pump/GC Method dust 

- Phenol 

--- --------
- Isopropyl Alcohol 

- Sulfuric Acid 

- Hydrochloric Acid 

1'1 

Sorbent Tube/Personal 

Pump/GC Method __ _f 8. u'imuh~ufl Scrap : 

Midget lmpinger/ I - U~""I1~1fl Total Dust LL":: 

Personal Pump! Respirable Dust 
Spectrophotometric 

Method ~ 9. lRmuia~1LI"I~1::'l-1flrut11VltJ~f!Ji'Mi": 
Sorbent Tube/Personal - 111n~1'fl Acetone, Ethanol, 

Pump!IC Method Ethylene Glycol, Chloroform, 

Phenol, Phosphoric Acid, 

Sodium Hydroxide 

10. \J~L1CU PTA Unloading : 

- fl"i1\11fl Total Dust LLaz 

Respirable Dust 

11. u~nw MEG Tank Farm: 

7 \JI""I1\11fl Ethytene ~;lycol 

ft'l111it €i'uUfl'UEIU 

~·1J1~~~~~~ (1J~,::~u~~~~~1U1L~~~ ~11J~!~50/5:_pl.lflitriiJiafllllitauill(a ~·1J1~~~~-~~-~ ..... 
m~um~u%'>1 n"um~u%'>1 't "-CONal&~co.tm. if~11J1tlJn1~~•u1~il~u 

u~,;'VI fl'U1fl"i11J1 L1ln'\mi"' 1YliiL1JB{a ('S:::V£3.:1) ·;i1fi'fl (l.I~1'1JtJ) *E ~ tJ~lfYl ~;1JLtitJ{ fltltJtH'~LLYlti~ -;;i1fi'fl 

\ """ ft' 
~"~{!~ ~~~ 
~Pill 'lUERS IRAYUNU\ l\\~\.~ 



.~· 

'~ 

tl·uhJ1"::mnJft1u 
fi'lLLtl'I~fl'i'l:Vi'fl i~liiuM1ath.if'Sfi1LI'I'i1~M u1L 1wf'11P1Aft~li'l"i1:Vflau ~ ... 

~.~1···~ 
fl1111tl ~'ruUfi'!IClU 

12. u~nru Filter Cleaning Room : 

- A'n~161 Isopropyl Alcohol 

13. u~nnM'a~'lf1i:vuu!JlLAa~-s"lYiiflftrh1: 
- Vl'i1:V1fl Sulfuric Acid 

14. u~mu Utility Farm : 

- A'I1'iJ1A Hydrochloric Acid LLat 

Sodium Hydroxide 

15. \J~L1CUPI~~11Jl~fiu : 
- A'n'l11il Phosphoric Acid 

16. U~L1ru HTM Area : 

- l'l'l1'iJ1VI Acetaldehyde 

17. U~L1fU'!\ill'l"l1'\lf!EIU PET Resin : 

- A"i1';11fl Total Dust LLfl:: 

Respirable Dust 

' 
18. mulu Polymer plant U.'f!::u~nw 

'liluuanEJ1fl1'iri1Un .. nu : 
- Vl'n"1VI Acetaldehyde, Acetic 

acid u.a:: Ethylene glycol 

( 'i1 u a::aii tllil'! A vi ,j 101 'ifl'iT\11\ilualil..:J~.:J 
~ml3-<5l 

m-'i1Jn1''lU-.,~'Vl n'i"i1J01'lU~,;'VI 

tJ%'~ B\JL~>1m L1\JL~a{~ LvtiiL>m{a (>zva•l ~1n• (mn~\J) u~~ n~'ULua{ flFJU<tiftU'VIU~ ~hflfl 
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o•nthznoulhu 
~~LL'lttam.~ 

6.3 fl"i'EJ1fl~::iuLilu~ 
\J~L1Millft,;1-YI'U 

M·:m tl'i~ M'i'l;ti'fl 

• 'i~~U~rM l-eq 12 hr LLfi::~'S1\11'Vl 
R111JrllihJ ~ ~ LL ,.,"'~fh dl Vl 

(Octave Band} 

15UluM''lmh.v3ti1LPI't1::~ 

'"""'ll"• Leq 12 hr 
""~1•1•u1i lnle'!lraded 
Sound Level Meter~SO 

1996 (IEC} l~1Jn1>m1~'i'• 
L~iH~Ta:1~ .x~d' fl1"l 

L \]~ UUL Vi t1Uii'UlJ1Pl'i!11J 

lil::rJIEI>lYf 'ii1'H'UT'n:U::L181 

ilJ~i'tLSu~'tlmm!nnu(;mJ 

fl!Jn1:rvl'i1~LL'i.:J.:J1t! rhm.Jfl 
lJ1fl'if)'UtUn1w~m·ma:: 
fl1'Pr VI n 1 'l ,j' 1 \J f'I111J 

tlaaWtJiu m~TtJU1~EJ LLa::: 
Hf11YUL 1Vr5mJ 1 'Un1'ivi1~1tl . - -Lmnnu fl111J"HJ'\J LUH 

.,,. """'11"' 1'1.~.2549 
f\11lJrl LH u~ ~ LL ,.,a>ln, L u" 
(Octave Band) lll'i11ili'l'l 

1ouhi' Octave Band 
Analyzer 

• ~''n$J1flti~lJ1WL~ll~~::~lJVioi1 llntergraded Sound level 

Vitln.nuvi1ll Noise Dosimeter Meter/150 1996 (IEC) 

L.if"tl'\'l~1Ufh~::fium~il1l~i'1Li1£J'I 
~ntim1ulvii'u~1J~i'1$J~~ (TWA) 

I ,..---..__ 

U~L1~flfla){M'i1;)8DU 

• muho~arnutl'i::naun1"iU~L1cu~i1 
LHv~fi'~ ~>lii'i{u~til~l*ialtlif 
- Chip Cutter Area 

- NPU Blower 

- PTA Unloading Area 
- Utility Area 
- Cooling Blower 

- Bagging Station Area 
- WrNT Blower Room 

- ~VIm1\lff'EIU PET Resin 
( 

.. al • " ... 
'i1EJ8::lflEJfl~VIVIVI1n1'itll'i1\11\JlLLHfl>lfl..:J 

at~ii 3-7} 

• ntin~1uVltlfiUii~11J l uY1uilfi'lliiv 1 tlU 
'~""'n~1V~uafl~~~3u~ 3-n 
- Chip Cutter Aiea 

- NPU Blower 

- PTA Unloading Area 

- Utility Area 

- Cooling Blower 

- Bagging Station Area 

- VNfT Blower Room 

:.__j!lm1$J(1tJU PET Resin 

ft'l11Jrl 

4 .~.;\) 

4 "~.;\) 

~fu~ft'Uil\J 

\J~,;YI fl'U1fl"l1lJ1 L1'UL$JfYia 

1'WiiL1laia ("l::atN) ~1fifl 

(~m•~l 

tfi-d'VI E.i'Ulfl'Mll1 L1l.JL$Ja-fa 

1""'""'~ <'"""'> li1n• 
(~mwl 

••~,~~~~~~~~ (~·,:~~;~~Lliu~} (~1VR~n~, .D~~~;ty} 
n'l'l1Jn1'lu'i.JVJ n~'l1Jm~u~,;''VI ~"'i1u1cym'la-1u1fl-HmJ 

u;.;\'1 ii~1.,,~, L1~<~v{~ Ll'li1UJv{~ (~:uv•l •hn• c~,,,~} u;.;\'1 n~~L~v{ ""~oil•~~'~~,; 1hn• 

~~~$:~ 
~~SP!JtYMERSIRAYll~blfJ~\.& 
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