
cv o:::t. o:::t. 11 

VJ'j'V-l tJ1 mu'j'j~'1J1~ bb~:::?l.:J bb 1 {?)~B~ 

~'U'U'V-l'j:::'j1~~ b bb'lll-!l6'11~b6'l'U1'U 

b'lJ~'V-ltlJ11Vl m.:JbVl'V-li <9loCS::oo 
v ' 

b~B.:J Lb~.:J(;,J~ fl1'j'WiiJ1'jt\J1'j1 tJ.:J1'U fl1'j b tJ~ tJ'U bb tJ~.:J'j1 tJ~::: b B tJ {?) 1m.:J fl1'j 1 'U 'j1 tJ.:J1'U fl1'j1 bfl'j1:::~(;.J~ m:::wu 

~-!lbbl{?)~el~ 1fl'j-!Jfl1'jb.:J.:J1'U(;.J~~fl11tJ'jbb~fl{>)~ (A~-!l~ CS::) 'lJB-!l'U~,;'Vl Bb'U::: bfliJAB~~ (belb;gtJ) liJ1n{?) 
'II 

(~Vl1'1J'U) 

' ' 
~.:JVi~.:J~1vlltJ (9). 611b'U1Vl'!J.:J~au~,;'Vl1i'W B AB'UslrmLVl'Uvl lil1n{?) Vi VISION E./ll./ENV-lvb'll~bo 

v "" "" ~-!ll'UVl lvCS:: :W'U1fl~ lvctbo 

\v. ~ 1~'j fl1'j"D B-!l rl'Ubb~::: bbm 'lJ(;.J~ m:::Vl'U~-!l bb l {?)~ B~ bb~ :::~1 ~ 'jfl1 'j&l {?)~1~~ 'j'JiiJ?l B'U (;.J ~ m:::Vl'U 

~.:J bb 1 {?)~a~ 1m .:J fl1'j h .:J.:J 1'U(;.J~ ~ r-n1 tJ 'j bb~A t>l~ (.fl1 tJVl~.:J fl1'j b tJ ~ tJ 'U bb tJ ~ .:J'j1 tJ ~::: b B tJ {?) 

1A'j.:Jfl1'j 1 'U'j1tJ.:J1'Ufl1'j1 bfl'j1:::~(;.J~ m:::VJ'U~.:J bb l{?)~B~ 1A'j.:J fl1'j 1 'j.:J.:J1'U(;.J~ ~m1 U'jbb~At>l~ 

(A~-!l~ CS::)) ~-!JB~b~'lJ~ <9>CS::o/b Vll.J~ CS:: ~1'\J~~:::'V-l.:J eJ1b.flmiJB.:J'j:::tJB-!l ~-!JVll{?)'j:::tJB-!l ~u~,;'Vl 
'II 'II 

~b'U::: bfliJAB~~ (belb;gtJ) liJ1n{?) (~Vl1'1l'U) \'la.:Jfi{?)~BU~'U1i 

~1~Vl'!J.:J~B~ eJ1.:Ji1.:J ~1'!Jfl.:J1'U'U 1tJ'U1 tJbb~::: bb(;.J'UVJ~'V-l tJ1 m5'j'j~'1J1&1 bb~:::~.:J bbl{?)~fl~ 1vi' bb~-!l 

tl1"1l5';i".i~'lJ1&11'Ufl1'jU'j:::'1J~fl~-!l~ <9lm/\vctbo Ldai''U~ \vb'll fl~.fl1~'Utf \vctbo ;.:JAru:::m'j~fl1';i~'ll'1'U1rufl1'ji 
q , \1 QJ 

:n~&l~ 1~m1~bt':1'U'1!Bm1tJ.:J1'Ufl1'jb tJ~ tJ'Ubb tJ~.:J'j1 tJ~::: bB tJ{?) 1fl'j.:Jfl1'j 1 'U'j1tJ.:J1'Ufl1'j1 bfl'j1:::~ (;,J~m:::Vlu~ .:J bb l{?)~ a~ 

1m.:Jfl1'jb.:J.:J1'UC-J~~fl11U'jbb~AI'i'~ (A~-!l~ CS::) 'lJB-!l'U~~Vl mu::: bl"lill"lB~~ (bm;gtJ) liJ1tl{?) (~Vl1'1l'U) ~.:JB~b~'ll~ 
'II 'II 

lil1n{?) 1{?)tJ 1~L?l'Ua.v'a~~ L ~~b&l~ bb~:::~amu~,;'Vl 1-&'U B l"lB'UslrmL VJ'Uvi lil1n{?) ;.:J 1vi'~u~aurl1'U11illil1nu~,;'Vl 
'II 

mu::: LAilAB~~ (Lm;gtJ) lil1n{?) (~Vl1'1l'U) 1vi'L?l'Um1tJ.:J1'U~bblil.:Jb~~b&l~ A~.:J~ m 1~611'!Jn.:J1'U'U1tJu1tJi ~1biJ'Ufl1'j 
'II 

I 
I 



-\v-

~ ' ..::::9 2/ 0 I llo ..:::;:,., o<:::lt. 6' .:;::, II tl 

b u e:J'II'l 'U bbrt ~ 'U 1 b61'U e:J \?1 e:J fl ru~ n 'j'j:!J n 1 'j t:.J'll1'U 1 run 1 'j\AI-;;J 1'j ru 1 'j1 CJ '11'U n 1 'j1 bfl 'j1 ~Vlt:.J r~ n 'j ~'Ylu 61'1 bb 1 ~r~ e:~:w~ 1 'U 
" "' 

lvctbo b~e:Jl'U~ lv~ b:W~1CJ'U lvctbo ~'lflru~m'j:!Jn1'j~-d'1'U1tun1'ji ~-;;J1'jfl.l1bb~1il:w&i1Vfm1:wb~'U'lle:JU 
. " "' 

'j1CJ '11'U nl'j b tJ ~ CJ'U bb '\.Jrt'l 'j1 CJ r~ ~ b B CJ~ 1fl 'j "~ m 'j1 'U 'j1 CJ'I1'U m'ji bm1~l1t:.Jrt m~'Ylu ~"~ bb 1 ~~e:~:w 1m"~ nl'j 

h'I\11'U~~I?lfl11'\.J'jbbrtfll'l:w (fl~'l~ ~) "lle:J'Iu~,;''Yl mu~ bfl:iJfle:Jrt~ (bm~CJ) ~1n~ (:WVl1'll'U) ~'le:J~brt"ll~ (§)~o/b 
" " 

Vl~~ <a' ~1ur~\?l~'W'~ B1bnmile:~'l'j~(Je:J'I ~'~Vll~'j~(Je:J'I1~CJ1Vfu~,;-'Yl, ~~~mbr~~tJi)u&il?l1:W:w1mm'jue:J'In'U 

bbrl ~ bbm "llt:.J rt n'l~'YlU~'I bb 1 ~ ~ e:J:W bbrt~:W1\?l'jfl1'j&i ~\?11:lJ\?l'j1-;;J61e:JUt:.Jrt m~'YlU~ 'I bbd~~ e:J:W~ b61'Ue:J 111 'U'j1CJ'I1'U i 

e:J~1\lbfl~'lfl-r~ ~1CJrt~bB CJ~I?l1:W~'I~?i'l:w1~1CJ 1v Vl1nm:w h'I'I1'Ue:JI?l611Vlm'j:w 1~m.Jru11?l1m'lm'jbb~1 ~1i!n'I1'U 
' '"' 

~ ~ ' 
Q.l d I Q.l CV~ I 0:::.. Q.l .:::.. tJ I ~ 

'Yl'I'U m:wm m-1 cr o 1 'j 'j fl61 B "~ bb Vl 'I'W 'j~ 'j1'1JU qJ ty 1'161 "~ b61 'j:!J bbrt ~ ·m~1 11 run1'W61 "~ bb 1 ~ r~ e:~:w bb Vl'l'll1 l?l 'W. Pl. 

\vet met nT\Il'U~ H'i1 b~e:Jflru~ m'j:w fl1'j~-d'1'U1ru m~ 1~ Vfm1:w b ~'U'lle:JU 1 'U'j1 CJ'I1'Ufl1'ji bm1~l1t:.Jr~ m~'Ylu 
" "' 

~\I bb1~~e:J:WI?l1:W:W1 \?l'j1 ~~ bb~1 1 Vlb~1VnJ1~~'1ileJ1'U1-;;JI?l1:Wn~Vl:W1 CJ 1 'U n1'j~-;;J1'jnJ1~'1e:J11qj11?lVl~e:J~ e:J 

ell (J 1 u B'U ru1 l?ltl1:W1 \?) 'j n1 'j\?ll:!J~ b61'U e:J 1 n 'U 'j1 CJ'I1'U n1 'j1bfl'j1~vft:.J rt m~ 'YlU ~ \1 bb 1 ~~ e:J:W 1 tJ rl1Vl'U~ b U'U 
' '"' 

b~e:J'U 1 'lJ 1 'U fl1'j~'le:J11 qJ11?lVl~e:J~e:Je:J1~ 1 Ue:J11ty11?l 1~ CJ 1 Vf~e:~'i1 b U'Ub~e:J'U 1 "ll~rl1Vl'U~m:w n~Vl:W1 CJ 1 'Ub~e:J'I~'U~1CJ 
e:~~1\lhnm:wrie:~'U~-;;J~ilm'je:J11~&1Vl~e:Je:J11qJ1\?l "lle:J 1 Vfm:w h'I'I1'U~\?1611Vlm'j:w ~-;;)1'jru1n~Vl:w1CJ~'U 1 ~ 

b~ m.rre:~'lnu~ 1'U~'~ bb 1~~ e:~:w~ e:~~1 'UeJ1'U1-;;JVl1J1~"1lmm:w 1 'j'J'I1'Ue:JI?l611Vlm'j:wb ~:wb&i:w~1 CJ 1 'Um'j-d ~1i! n'I1'U 
" ' 

<U "" 
"lle:Jbb61~'1fl11:W'UUtle:J 

~ fff(ffm/ 
fJ)VfYYY" ~ , 

(U'l~~!J1~' Ln'i~"l,.l~rii) 
1fNLfltl"l~n1'i'1 U~D'm'J1'LS01'iLL~1\.1 

Lfl111~01'2~h\l'n~1UUttiU1tiLLfl::UNl4Yl-r'ViEJ1fi'i1i'i'UI111~LLfl::~~U.'lPI~tl~ 

0 Q,J """ ({ ~ tl 

611'Un1bm1~Vl(!.Jrtm~'YlU61'1bb1~rte:J:w 

1'Yl'j'Pl'VfVl o lvlvbct bctoo ~B bmJ~mJ 

1'Yl'j611'j 0 lvlvbct bb@lb 



6158. 
-~·T· ( 

fi VISION E./11./ENV-279/60 p,-r~ 

2 7 ~f) ?561) 
}(~-

/ 

24lj'Ulfl11 2560 

'1ml(J.:Jl'Ufl1711fl'll:;M~H'lm:;'VllJ~'lli1f1~enJ 1m .:Jfll':i 1'I .:J'll'UNft~m hhuflrl~11 (flf'l~ 4) '1HJ·m1Ei'Vl ~m::: 

milf16ftff (lfll~v> 'ii1nf! (11'111'11\l) ., • .~ " "~ 
nm5q~d~~:.:r 7~l~~M~81J o 

..... ~ ................... .! • ..................... /.) 

, .n1 ..... ./.A~.:'?..~ ..... A·r1l ....... .. 

l1'l!'lil~tfTt!mltA'U 1vmvuft~uNtA'Vl1-wvlmn'I'I11'lil~uft:::~.:Jinfln~11 ~ 'Vlff 1 oo9.8i271I n.:J1u~ 

1nu 1r111 256o 

J1 I )' ' 

'lltJ'llU~mm¥1111~11 flf.:JVi 3 

'1l111~1J1l7'Vl ~tlJ::: l'rllJrle!ftff (WI~f.l) ~ltif! (11l11'li'U) hi'11~1Jl1111VilflJ117'Vl1~u t) f16U~ft11YI'U'ti' ~lfifl 

t~'U~~f!\'il'llli.:Jl'U ;11 ~'1~~111~11 r1f '~~ 2 1.h ~ rwlJm'lw 111'.itU l'llvnu m'lttl~vum.lM'l1tJft:::L~ rm 1 flHfll'l '1us1tJ'll'Ufl1'l 

1tflsl:::,..r'N~:~m::'YllJ~.:Ju1flne1111'1'l<Jtm h~.:JluNa'1lm1tl'luflfli11 (flf.:J~ 4) .i.:JeQtfl'U~ t40/6l1~~ 4 'fillJfl'1l::'tN ~huwnlie.:J 
'l::v~.:J ,J.m1fl'.i~ue.:J un::11 ~lJ~lu l'ililf .0fl rin lV.:J 1u"' 1lf ri1'1! fl'llt.t u lvlJlmln:::uNtA'Vlf-w u1m 1i'l'l11'1119im'l::~ .:JU1f1nfl11 

,r,tuu nn~mJ ~'U111eu nl'iW ;m ru l'llV'll'U ut~:: ri1t1'M1u"' ~~tllH'r'U ewieflw::m'llJfll'l ~'!11u ltyfmnn1w l'lltmum':i 

1tfl':i1::,.FIM'l ::'VllJ~'l111fl ~ elJ~l'U e}'1lffll1 m'l11n~mf,lfu tJ 1'1l'l ~~ mJ tJ 1'1l'l lfln ufl::1Wf1l1smttl':iffm-wnlCJf1i'l':i11'li19l 

1um'ltl':i::'!i11fif.:J~ 13/2560 trle1u~ 27 fll.ltll'Wu-fi 2560 f'lw::m'l11fll"J~'!flultyrn'.i"' lj119Ji1i1lfmllJI~'U'liflmltJ'll'U 
rn'.ittl~ouu tlM'.i 1vfl::t~uf11m .:Jm'.i 'lu nv-:nu nTl' itfl';i 1::11' Nnm::'VllJ~ .:Ju lflna11 1m .:Jfll';j h .:J<JluNa'1lm1 tl'lufll'19ilJ 

(!'If .:J~ 4) 'IJfl.:JlJ1li'Yl ~t1J~ ttliJm.lmY' (lm'Mv) il1til'l (lJl11'li'U) 1~w1lflJ1li'Yl"' utfl 'Utm::t~11t~11.,rtll.JflmlJLL'U 1Yil~l1~eJ 
' ' ~ .c:t 9) 0 0 Co' QJ .:!( ..ct_ll d: 

~. 'JltJfi~LtltJfi'Ylf'lW~fl'.i'J11fll'.iN'lil'Ultufll'J"' fll'YJ'Ufl fi.:J'YJU.;ttTtlYicHO.;t .. " 

l'Uf11'J~ 1J1ll'Vl ~11J~ tfllJtltlftff (W!~Hl) ~·lnf! (:tl'Hl'li'U) 1~1lellJ11111f.lttftnJelJ6'1Ul'ililflJ1li'Vl1~u ~ fleJ'U~lltLYI'U'ti' 
~lnflt~uF-i.O~'Vi,tul~,rflri.:J'Jlu.:Jlu~u'il~t~m~lJ tlf'~~ 3 tl'l~nalJm'lw\'Juwl'llf.J.:Jlunmtl~utHttlM'Jlt~fl~teof! ifiHm'J 

"' ' , ' Jl 

'1u'llt~.:Jlt.tm'l1tfln~,YNllm~'V11Jihu1flnmJ ifiHm'J IH.:J luNii'1lfl11tl'lHllfli11 (flf<JVi 4) 'tlflillJ1Ei'Yl"' i~~fl'l'il'llV.:JlU"' 

,j'~ mil1ua 11ff~ 11 ;ij'lle ri .:J "J 1u.:J 1u"' ,j'.:J n ~11111-w~ v11t11J ~fl11lJ 1vu -Judl'~ e ,r 1tii u m'l 91llJm ::mtA m'lw ~ l'l w 1~ e, tl 

~' 
('WHffl1,j'<t.!'Vl'J1 lflf!lJ) 

m ') 11f1l'J r-f.Of!m"J/~'Iflu ltufll'l ~ ·m 1fl~tl11 .. ~ " 
~G>'ct.J..~ ~ d'oo..-

lJ'J'I;j'l'l'J'li'lJ B f'ltl'UCJffl!l'Yl'U'Vl ~lflfl 

J 

I 
t 

I 

I 



• J ---. ....... \ 
• • . I.. 

( 

~ 
N 

.. .. ' 

~---a 



-·vi;: 
;z .. 
~ 

G: 

~ 
~ ... 
"' "' ·o= .,., 
;:I .. "' 
" !:: ... 
;:l 
;:I 

"<= .. .., 
" "' •;: 
'" "" "' ;:I 
·:.: 

~ 
~ 

"' .. 
~ .. .. 
;'.! 

"' ~ 
"" <"" 
~ .. 
0: 
r 

~ .. 
<"" .... 
~ 

"" "' ... 
"l 

I 
I~ 
I] 
ho= 
1~~ 
I 

1~ 

I 
~1 

! 

........ ..__... __ _ 
·"-'---'--""''-'"- - --- -



-

1~ 
I "' "' -c 

r 

" s: 
g .. .. 
"' ., 
" 0: 

~ 
r .... 

I "' i -~ 
Ir 
' " iii 

I~ 
I "' I , 

I 
! 
I ;z 
I~ 
! -~ 
l"lli= 

1~~ 
I . 
1-p 
I~ 
I " 
I " ! ); 
I~ 
I " 1 r::l 
1--~ 

"' I,~ 
I ;. 

1~ 
I " 1-.. 
1-, ~ 
1r 
I "" i~ 
1-c 
i~ 
;C 

I~ 
.i;: 
~ 
ii 
!: 

'~ 
" ., 
c .. 
"' "' •s -.:;:: 

•a .. 
c 

' " 1.-
j~ 

c 
r .. 
s: 
r 

""' ;:' ., 
" ... ..,., .,... .,,., 
" r 
~ ., 

"'"'"" :;:: 

" •c 

" r 
~ 

" r 

"' .. .. 
~ 

" ., 
-c 
"<.-
"' " :;:: 
r 

•c .,,., .,,., 
..E 
a 
£: ... 
" " .-

i ~ §1 I i>-'~1 

1,~JI l ' _/ 

.; .... 
~ 

" 

I 
\:kl 

' ! 

.. 
r 
;: 

•IO 
" " "' ~ 



'·t 1. 
~.-. '. 
, , ,!' i: 

q 

.::; 
"' "' -c 
r 

" c 
ll .. .. 
"' "' "' "' 

;:t 
~ .. 

r 
c 

" r .. 
;:t 
r 
~ 

"' r 
";:t 

" c 
r 
~ 

0: 

a. 
;r 

"' ;=> ... 
"" .-
"'" ~ 

q 

"' r 
";:t 

" •E 
~ 
~ 

;:t 
r 

"' .. .. 
~ .. 
~ 

""' ~ .. 
"' ..... .. .. 
~ 

'"' "' "' "' '" !!: .. 
2 

I "" 

·!i ... 
;=> 

q 

.::; 

"' "' -c 
r 

"' c 
ll .. .. 
"' "' 1~ 

I ' 

I 

i 
lq 
1~ 
. "' 
1-~ 
I "' I C 
I" 
I~ 
I~ 

"' " 0: 

.. 
r 
c 
q .. 
"' ..... 

q 

1i 
"' ·c 
r 

"' c 
ll .. .. 
"' "' "' I~ 

q 

1i 
"' -c 
r 

" c 
ll .. .. 
"' "' "' s: 

... ..; 

q 

ii 
"' -c 
r 

~ 
ll .. .. 
0: ., 
" 0: 

i 

' ' ' l 

~1 
~ .,., 

-t: ., ..... 
~ 

" 

.. 
r 

i! . .. 
" .. 
" ~ 



r 

. .. ' l'll~Hl'l l (~HI) 

F~~~·~""' ,~ ...... .;;_"':.~~~·· .,,.':l,'K.~ ,_ 7 1~,-~,_.-~ '"@'."- ·~ ~"'·?..,;.,; ::""""-:.f"'-"r'i'";fi~~,. 'ft . ...f'~'·"'~ '¥'·~i"';oY~'11'· ,"\.' .-,~· r,---;;..-.--- • "v-~~:,~. ---.~ ""'' ':.. ·-~~·;,,~_.i;e ~ "~-~-<4;:i;:: -,,-._~~~"';,"''!J' •~" ~~~ '.:t '4'' ..,, ,:.-· i -~ •·-;.,.~.:;,.,,~:?\;~,·""~ ·_ ~.·°l~-< - "_.~ ~-._-~ ' .~,:;ft ; ,•.:! Ii ~..,,.).:;.:.Ji:.~ i t_;,t.,.,:-'})_" li~~~r. ,,_ ... • 1 _ t#il1~~_,~:;i.\,-~~ :1-t; ~- ... ' .,~ I ,. {iil,i ;t!.:.~-. '\;t; ,' ~~'it:"~ /,. -~"< . .it.%.~. · .11 .. ~ ;:,~!,_.,,,~~t'4.1J1!,® ~~~"""~~-:JJ. ____ ;,, -,~ 'n<·-~•.ll.ii,.,,,.,, "·- .,.~·.il'..~; ~~N.,,,1.··-i:/.,, ..,.,.,,.,~1,, :· "o·~ 
I 

,. 1 ... • A "' .I _...,;.,. "' «t , •""' ... d J' .J. • 1! • 1! ""'., ""' 
4. ll!D~ (fl8) 4.4 \1911Wl&n6fllfll6~~fll/~1Jfl1W'lllJ1Zfl!JllTa~ 1Jlfl\j 85 lfl'lll1Jnl6 m:6: 15 mfll - !1U'llfl61T>l~ - flnllfl1Z6Zl1nlfl61TlH 1J1'1J'll ~111: lfl1JflllHU 

4 ~ .. ~ d I • ... ... d A ... . I .. ""' ... ... "" "" 0 ... 

1YtllllJ\lflllfl11J~1J1ZlllJITI6~'1llllfMflllUA flllll'lllfllll~~nl/~1Jflllll lJ1 Zfl!JllTa~mu (llll'IJa) ~lflfl (1J'l11W) 

A .>' • A t ,I ; 0 • " 0 "' J' 85 lfl'llllJnlll ~ll~lJfl11flflfl~~"llllll'IJ10nfl1ZfllJITI6~ l'IJU Si\encer llJU•U 

4.5 ••mqtlnal'lle~tiu.1n6~fi~ 1'liu tltfnq•lJ (Ear Plugs) 11n:fims111J (Ear Muff) - ~ufirislTfH T •nefln~;;:;n1rie1Tf1~1-:-·1ihi~ ~111z 111fl;~nrt --

" >' • • ,_.. • • .. • , - ... " • - • • llJUftU 80Hl!16~fta 11fl1JflU~l\lfl8llllHl'llHlU U1J111lllfl1JITI6~fl~lnU 85 · (181'116) tlflfl (lJ'lllW) 

- • c . • ,_. , . _, 'll • "' • t .. 
lfl'llllln1e Yt181J'll~fl11lfJ1JflU~1Ull81T11~ 111T11J IT~1Jfl11U s~nu1na~•~l]llflH'll 

>,.!.IA - , .I ..... " • o ' • 1m lJllijllfl~lU U'Vt\lfl'll1JITIO~fl~ll6Hlf1Hflrn 

5. PllfllJUllllJ,,Ui\~ 
• ,_.. t JI .. • • ,, t A . - A ll I J .. • • 

5.1 ijfl lllJfllrnUl,,fl'VtU'llfllllTlHtt161lH~nu nna lfllll~lflJW9l19llJUH1'1lH 16 - )1\jflfl61TlH - fll\6fllZ6Zl1nlnfllTfH ""'... ""' " lJl'll'll ~llJZ lflllflllai! 

u1~11iie1.num11iloutl'1uf1111Jtlne11ti'61u~ufirienf1~Wifl19u (!s1;laJ oi1ti'11 (1Jm'IJuJ 

• i-•· .. · iJ -, ----.-- i 1 I 7 .. • • 5.2 flllf\jfl 11lJP1111J6~'1JtH'11'1 un: flll\lfl11'11U'IJ1flll1,,6~CUUflW u H~l\j - YtU'llfllllTll~ . • I -· - , - flnllll1Z6Zl1lllfl81TlH - lJl'll'll ~11J: lfllJf18nlT 

- • .\ A'. .. • • 1 ,, • ,_.. .. -" .. • .. ,,, 
lfl1Jf181Ull~Ytu 'llfl81T11~ 11o•z •ll~ '" 111J1:6t111a~1,,1ll llll'lll'l11Jlt ITlJnllrn'll .. (m1;l6) li1n• (lJ)llW) 

~lu1u~u;i 1iieW1iiflfl111lilnoflli'6fienmi111n6u 'l nw1uh~~1u 
-~ .• ,,._, ·• • - ·• I:: .. .,. 5.3 ~'!Jill lJlfl81Tll~ fl ll~ 9flTllllFIU~lU flll ITl Hlll\Z fllltfl m1~,1nm11lll llll ITl HI ITU 0 - YtU'll n61Tl H 

. ·r I A. A , 
- fll\8fllZOZ11lllfl81T H - lll'IJ'll U11JZ lfllJfl8lllT 

,, 1 ... , .• d 'OA 

i.1,,8~ flHfl1'1!16!191lW1 11fl111Jl'l1U'lfll1Jflll\lflllUU~lU (161;)6) li1n• (1Jll1W) 

5.4 nwuuii~11Ttinllnf1~fiH 'l 9zl'l'e~fi11ilum11u'li1mn19.oo-15.oou. un:rhitJ I - ~ufirinlTfH . • I A• - ; - fll1Dfl1Za:11n1ne1T1H - m'll'll ',lllJZ lfllJflllnlT 

(m1;lo) li1ti• (1Jlf1W) 

. • I -· - , - flnll?llt6Zl1llllllllT>H - lJl'll'll 'JlllZ lfl1Jfllll\IT 

ml' mlu,j'm n W 1:uf11:1'~11a:tlij11"ii111lJflQ n 1nlfl61fli~111 fl lll\Zl~U'lll~,,Uff~ 

• .J,.. ' .I II ... .l "" , • ' s.s mw'lllJn11,,un~~1Jfl1llllflllrnlM~m,,m• 11iy l'IJU rnrnrn 1i'lufl'u I - ~ufinlllTfH 
1' -' • • -• .l A ' • •ll~lJ l ZITlU~lU fl 1J fll 119n191TI M'll 1!18,, 8 fl11 lJ fl'lj lfl llZlf m lll 1\l 1afl111J ITZ fl 1n 11n:1Jllu'l!H,,uii~ (181;)6) lilni'l (1Jlf1W) 

1u m1 ,,u ii~ un:lle~nu ~11"iil'l1~ 

"'~" 11~ u .............. t.f.?.' ................................................. 
/ 

- - ... ~~~..., 

r '¢']'/' ''J' - ;r.;· IP-j : 
llJl:llll'\J 2560 

, Vl((i{l ;iii 1 : 1 r.1--; .('.rVv -- '-- . 
a~t'o ....................................................... 1 ..... ~k;;.~,.~-- '7==... ~ j ll\11 5/89 

(11110-ioo tjllJU>tmH;) (1..11t1v1uini' iTni11Y) \ \IS-L1
'

1 :i~tt :' .,..._, 1 1tJ2~nnn ~1il0 ; --·- ·----- --·---· --·-
~ftJlJ01.nl11..11t1 rJ•hmiynull•111•il'o11 

u;iin ~m: 1fliiftooif (101\iv) li1ti• (u111'11u) u~1:Tn 1iu fl fle1..1ciaun1..1-rf ~lrlfl 



• 
• 

s. m111J1-u111J1'11-ua• clie> 

. .. . 
~11H'll 1 (ml) 

• ,.. I • A • • _, , • • 1 ., • A s.6 n111-uT1 l1fl11Jfl1J'U1\l'llnrnmn1m11anm 1rrtli'l"n1runerr1H 1J mn-u 

0 • , •••• il 0 A A ... !l • 1l o1 
flQ\llJlVfll\l'Ull llnZVll l11J1l'flj 1111q1Jav1~ml'IJTI l'l'm 8~fl'Ull11•1~fl1Z,1V1J8~~'U 

n:ee•11nzn11Rnmi-u'lle•1'fl'1jnerrfH 
• ,_.. - '1 ,, ,... . . • . • _, , 

5.7 m11-ufl l11Jfl11 Rfll\J81 m nYl'llm O'll-urr•11-u•1-u nerr11•nn:rn'll-ufl'•1n'fl/'l'lfl11U 

• • ..\ "' • y .i • • • 1 Oil rr11• &Yl611J'U'lf8•'11HI1v•11 B•lfH!l V'UIJl v~ 111•n11 

5 .8 ti111-u "i ll'1ihi'll ~l'rn111J1 i111111nfo-lf •11-u•1-u tie rrf l• nie!l e• n-uNn m z'll\J ;i 819 

- JI • 1 l0111J'Ufl811J'IJ\J flV18\J 

5. 9 n111u" 1 l\'11-u If •1fl'~i'lu m ai' m1 rl e 11! l• unz1n11-u ii •mm-u ;\tl'iy n ~1-u 1" 'lf\J 117 e 

n-u-umv-ue n 1 tlHn11 ill'i ll'11111J1~1 itlii1ii-u ;ing111Jivn111-u11e tirn11i •fll'11 unz 
O ,.. d ,, .... ,,A Al .• , 

fll\l'Ufl l11Jfl1lfl1\Jtj1Jtl111J1'110 'UTI\J'llfl8ff1H LIJIO'U 30 n ill1Jflrn8'1f1 IJ• 

1 f!Vfl11 l l ~.ill'@' \Jl\11Jl'll11\J Tif e1JJ. ftll !11vn1iflll111J&!110 i tJIJ°i l11Ufl'\J ;i 08 rrf H 

• , •.f• , • " • d • _, , 
5.10 fl111'Ufl 11 'Jrnl\11Jl1HllN'llm1 'Ill num•fl1J'U rn l.J1J\J rr mirn• 'm 1m Z'lJJ n' ru 

tf A ..J .J! .:... o a .J! o .J I • 1 fl Vi \1\lilnln V•ln \J'll H'IJ1Jflll 911,111\J lll'U\J\118ln\J'IJH1J'U ff •'II Nl'U'l/1J'lf'U l'!J\J 
, ..1, doJ' .,, A d 

m•11n1•l11JlV1il'll 3 '111•nmu1'1Jll1J1nu11nzve• llJ\JPl'U '11Jo•1n-u'llH8'U 1 'II 

r1u11 fl fl i ll'1iiflNn n 1: nutl'1-u m1 n l u Afl11JW unz11 ii m~v• m111-u ii• 1u'li1•11n l 

nnHil-uun;'li1•mmi~ii1-u 1flvmvnzlu'li1~11n1 07.30-8.30 u.1111:11111 16.30-
.,. , A d , , i ,,... y , 

17.30 \J.111JMll1•l1nlD'U 1 'llYl\J1100 \llflAHilOlt'lllJ~l'UflU9ll'l~D'l/1l'lf\J 

"' y • d ....... 
ITIDflANnfl1Z'IJIJ~l'Uflllfl1J'Ulfl1J1J\Jfl'~fl819lfl111J'U 

• .• $Z 
n-l'tl'tl 11YI l.fl . ......................................................................... . UJltlflU 2560 

(111101'00 ljtyth:mn1) 

i;fiu1Jau01u1~ 

u'iiTn \!IU:: 1tiflt1oati' (1tJ1Yn) oli1rlfl (1J'H11'U) 

1111z1mm1•1J-uti • 

1n'll-uii•11-u•1utien'!H 

unzrn'll-u1kirr111 

'lumai'tierrf,. 

l.d1 J! 
yt\jflfl8ff11• 

7 J •• 
'l't\Jfl08l'f1l• 

11nz1ilu'llH'll'llif• 

- 1/l'Uf!HflU1J'Uff~ 

- fln8tl1ZVZl1illfl8fffl• 

- flil8fl1ZVZl1il1n8fl'fl• 

- flil8111ZVZl1111fl8!'ff1• 

• • - 9'l'ft'6~,-:a.1t11a1non11~ 

- flilDAltVZl1illOO!'f!1~ 

... ... - " \Jl'll'IJ ~l\JZ lfl1Jll8il!'f 

(m1i\lv) oi1n11 (ll\ll'lf'U) 

... ... .. .. 
\J1ll'll fJl\JZ lf11JflflUfl' 

(m1:Vv) i1nA (1Jmw) 

... ... ... " 
\JUl'IJ ~l\JZ ltl1Jl'l8Ufl' 

(le1i\l,v) 91nt1 (1Jm'IJ\J) 
... .. ... .. 

IJ1'1l'll fJllJZ ltl1Jtrnnrr 

(m1:Vv) 'lOfl (1J\11W) 

.... ... ... " 
urn'll ~1u: 11111trnnrr 

<m1:Vvl 1ilnfl (1Jmw> 

/ .. ~a lTJl(l\" i1>io,,,ir i~---·-- -- ---

.............. ;~~~~~~~~·~~·~;~~;·f··~v E-, ~- J-- 111if1 6189 

.r.• • I '.oStlll 1il;:";t-......._' -1J'ti'lUlDJn11f1'~1t1fltfou '-- - ____ ·~-~- M
1
rJaun1 ~·irft·, 

.... "'" us1n11yu 8 floucitu1nufi' '11flfl 



~ 
"' ·c: ··;: .. ~ 
a c , .. ., 
" ·5: .. .. 
• go .. 

r 

" " .., 
•<Z .. .. 
·~ .. .. 
~ :;; .. .. ..., 

~ 

'6 
"' ·c: .. 
r 

" " •a 
•&: .. 
r 
c: 

' 

I 
' ' 

~1 



0 0 0 

I 
1

7 

.::: 
I );; 
I ·.;: 
1·11~ 

I.,," ,~ 

I 

'<: 
<: 

"' "' "" 5 .. 
a 
"" 
·~ .... 
"' 

~ i ' 

I 

I ::: 

.: 
"' c, 
7 

"' .,. 
~~ .. 
!': 
;: 
~ 

"' "'' ~ ., 
"' ~ 
" ... 
"' 7 

"' ., 
i'! ... ... 
0: 
~ 

" 



! I 
! 

f 
' 

. .. ' \lll'iHYl I (I'll!) 

1:~~1tf ~;e~~i~~a"1t!1~: ~~~::g;·~~'l!J.1i&~1mt~~r~~·:~:ifiim~lilh'ill'e11-;,. ,:: ~\ ~- -_ -···" t~ ~ ~y ~ • • ~:- -~:qOf ·._~ .. ~i11d~~;~1t ·:-&.;?· ~:!~/ ,;;:: ~ ~khidr.~r ;~~-; ~~~i::~~~uu~~~:~ ~" , ... ~; 
,:t'.£1. @~ _1'~ !,, ••'•"."'' ~,~;' f;,'f •i!~J',,,'°' .~ :r ~: ~ .;;''~·</.; ~,~'fi~•~ ""'. ~ ~~{'1 > '~,;,; ";. }f L'."'' ;.•';, ""'• . > ~"' ~ ~ * ... '· " ~ _r,{ ~' ~ ,,- " ~. ~ -,. ~ -;:·• :_ - -; ~-~~ •. -.,.~ ~';, ,.,}; '-."':~ i~ ,,,;.'; ':~· .~ ,; \_: 

~ ·" • 1 "'"" "" r. ' A l'I ., ' ., -Ill • .r .d, '1-~"" A .,; ' 'J! ' !' ... "' ... , " 1. a1'111e111uu 7.7 991 \flJnl1~flfl4fl1'111ml'ta1Ja4nllmrnntta'U'll6~1i!~\frnnTHllfll'llfll'tllTl lJ 111Jflll • l'tllnnai!lH • flfl6fllZ6z11a1nai!l1~ llnm ~Ill: lfllJflBlli! 

-1 U I "" t A .x .,[JI. I ,.,. 0 ... 

llilZll111luQ8fl.llU (fl&) IA'Umllm111l11'tllTlfl1'UaH (161'116) 91flfl (IJ\11'11\l) 

• ,.ti• ... ., . I .. .J., ~ • ' 'J! '.. .I ..,;, ' J! ' J! ..,. ., "" ti 
7.8 991 1rnnian~l!6lll!ml't1ma4gn11qun1111l1 'II 111numrnnall>H f111J~1Ja • 1't'Ul1fl6i!1H • flfl6fllZ6t11a1nvi!>H mim ~llJZ lfllJflVllll 

m11~41111fl~64tnl/f!tlnnu ria11nmlijllti~1'U I t (m1;\6) 1hnfl (IJ\11'11'U) 

7.9 ~1\fllfl1il'A114llli!11J1iiqtln1w~1Jfll6Hl111JUMfln6ti1ll'ljflflflflll6fll1a1 • ,ill~flai!f1~ . • flfl6fllZ6t11niriai!fH ~--~'iiJ''ll 'Jlllt mjj1m~T 
iitlgm41111'1i11 tt1J1nulii'6 u111mn111rrll1'i!~ ~41ia111r~ 1~1J'li'Auni'u ~umw (1m;\6J 91nfl (1J111wJ 

" • " • • I ,l • .. , •• , •. I ' .• • • 
1J8~flllln64M (Ear Plug/Ear Mufi) 1Jll6flll'll'U li!DN1Tl lJflfl n~16 un:rn~IYl11lln6 

1i'lllli11111JJ~qumwi!u 'l 1il'111m:i!1Jfl11Jli'nll111z~111 
• ,.. , • .I '" • • t .. .I • -~ 

7.10 fl1\fllfl 11flll411l 'll~llflllll1J6~fllli!fl11'tl6lJ'll1~91fl'llllfl61lfl1ll'll81J 1'1111 U1fllJ~ 

ul!~ u1nlll!!t1~fl iw 1i'1111i'U 

• ,... · '1 d • • • •• • ... • 11 • .. " ... 
7.11 9fl !1lJlZlllJi!U1H\j1J llfll1Qfl\ftlflq''ll1ftlJ1ll l'llll l16~1l1·\184n1lJ ll1fllJ lllllflll 

lil'1ii6~1'tanlJ~111111fl'U~111 
·---· ... t .. ""' ... • .M ., .., - "i ""' A .,;, , ~ :. .l .,;,,;;: 

1 .12 l'lflfl~l!l\ll\/1lll lfla1111611l 61JWl!l\lt1 nll!ll 11m 111l11'tllnna i!> Hl 11Jml't11nn 619 

rio iil'1iiflti'11f11iu 

-

'" ! t 1 ~unnan-=----- - fla6fl1Z6z11a1nei! H • • 

.l•·r ·r 
1'tll'1fl8i! H • flnVfllZ~~:ll1~~~--[-
:ry,--· I . fl.l16fllZ6Zl1ftlODl!f1~ l'tll~Oai!fH ' . 

... .. ... .. 
llnm 'JlllZ lfllJflBni! 

(m1;\6) ~1tlfl (IJ\11'11'U) -.. - .. llrnn 'JlllZ lfllJf!Blli! 

(161;\6) 91ti'11 (IJ\11'11'U) 

... ... - .. 
lJnll1 !JlllZ IAIJll6lli! 

(m1;\6) ~1nll (1J\11W) 
1-- - .. . 

fi11iiriai!f14 ~I-
--

7.13 fi1tt'Ufl1il'0mflrn111j'11nni!ilii~ll""iim~ l!1m~ fl111J~ty1ii6 nmin1,, un:'ili . fltl6fl1 Z6Zl1ft10ai!f H . - ... .. ... .. 
lln!Tl !JlllZ lfllJfl6lli! 

(lm;\6) ~1nfl (1J\11W) 
"., .•.• ,.x.:.. . • 
1J64flll 11Ji11lflll'lf1 lll'tllTlfl8i!l14fltlafllZ6Zl1ll1fl1lfl6lllH 

7.14 61jty11'11il'11114111~e4$'llltt1J11!11J11nWi!m111't61ll1ll'll8~ll'liJ'n~ M ·J. iiu~rienfH ·----1-;;efl1t6:11~;riei!f;--+ --... "' ... ti 
llnJl1 'Jill• lfllJf!aai! 

(iatl\6) 91ti'fl (IJ\11W) 

A '"' :J ,------~- ·--- -----~, 
A '014'1'f fT>iOfi'i ' , 0 -- 1f' J ; 11if1 9/89 ft-111'0 11l'I S.91 . .......................................................................... 11JllW\l 2560 a~'lfo ................................................ f····;;,.!..~..:..t .. ""fit---v : , ,,._ 

~ '.ff"'~~ e (\.-I ~ ·~-
.,.... J (t111n1'ali' 111111hzm11;) .. n ... "--·~""""" ... _ . ...,.., .. ,ll>.>", 

(Ullltl11JU'tl 't11Jl1'V) , ,; <lJ• •if,, ~ l ~. _ -· \ h.").._ · ,,, '!-'-: 1uY.• .. H"••t •', I<-
Jru"ou0'1u1\l !fiiu1111m1~•111•rl'oii ··· ·-----·- · . -. 

uN'n ~IUt lfliiflOftff (Im;;•) 1hn• (1JM1'V\I) 
... .. ... .:. ... .. ...... 

Ull:ITI 1YU 0 ftfJUCJfftll't11J't1 \llflft 



.. ' Vl11Hl1 1 (\ll!l) 

, ".:::. =iii·~~"-~~<- , _A"f:i!~-~-i_~ 't .• ~·.~ ·, ."".·,.-. {'.-·~;,.vA~ .. ··;'; •• -::~-.·.~···f ~t}. • .'~--= a ·i.:-.~. ~- '· "''!i'~"··t"ff··•·< ~ "~ ~ "• ':~ '! ~ >;.""'"~.·.?!.· .. • - {,;c~ , '~. •. - • . . ~->!'· ~;~ , .. ~ ~ ·~- -1.".; .• .. · •.•• '" ~~~ ~ ·;;· ~a-{ . .z. .~ ,., ~~·-.- .~;;;;;--::--+·;-.:-..:~;.~ '"·.· .-." .;.--:;;--. " 
<:;&1iJ . "' •• :..,.~-.:··"' . 11:i."- • "'l<«:<.111'· '~'t"-k·~lli1. m" "·w.:H~'~'·u..>.·"':.""11•""1!.'ft'./ .,,.. "' .,.,, il'1' ,., •• ··~· .. ··•·:.1t-.;;1.,,~... , · • .i ; •• <w, ,··.-.~;;,<".,·'··'· .•' '-""·" '"-"'~~~ .. u" .. . ,. ·~ 1~ft - ::: l;lft1_~~' ~tf''"' - -~~~-:11-t l.~~ • fliliin ~: "l'lllJVI, ,.,,~ ~- ::i;r· ,.,r..,..-.:,,.. U1lft1lMHJ•l2 .. '1~- ,_ .. ~....._,.._ ,..a.:;11~~1._.,_ . ..,~ ,..,..~ .._.~ifif!.U!r{.ll'fP~,:......<.·~- ..,,, r~ .. :-· ~-~ ~ ··-~~ , . .,~,.,.,,.111_ ..,J'., _1 ~i; ~!!--! '~' - -::~,.-~~~"'~;_-.,; ..... ~~ .... _.,.,,_ ,,._...,_;;.;; ~- .,,,;-~-"'~ ""~\I,~~ .. :rt -;,;1~;~ ;" :" ~ ~ft· •.• ~ .. ;_,;,."" ,J~~l,J?'t ~ ':+_i -:-•• ~ ~,:,;~~ .P~.:e:;:, ~~'!-'~- · ,~ ""'T.,v.; .. :f ~~:s: "",}':t _~~ _ ''/'"t::':·;:;:_:~ ~-~ ~ 
I 7. e1:V1e1nun 7.15 li'111il'iluNuuglliimlqmihrn11u1ii111vtii•1'1nl'un:ffmflilf11'1rnim:u:11n1 - ..fu~tiefffH - Aae111:u:nn1tiefff1• - u1il''ll 111u: 1fliifleaif 

1111:111rnuaMul'u (fie) tie fff H 11n:li'111,\'jjn11aurnflu •rn 1il'iifl1111f 1~ u1ti'u ~u fl" u n 11 u g1rn (1ei;u) li1ti'f1 (11mYu) 

, ............ t "'"'.J.Jx 41 
u n' tu in fl m ~q m ~u 1111mu1: ff1u • 1u nu ~'1110 u1'1l" •111111mu nn" neu' 11 

~01111.lfl H' I --+ I 

7.16 n11ii1iifl111~qmiiuu1n01nh1ilu•1'U'lle• l11H01l 1i\'~i'm11111rhti'tyty1tuu4'•1'H~ I - ..fu~rimrfH - 91ft8fl1tUtl1nlflDl'(f1• .. ... .. "' 1Jnl'll ~l1Jt lfllJflDaff 

- - _,. - _, • 1 .! ... , •• q OI D 'Ullft:1~01luQ1Jfl 91001lu1:011111 •• flU'll f;!'ll .. rn1191J'HIJ1Ull11JUN'U nn (m1ilu) li1ti'11 (ll'HlY'U) 

9191J lil'm1:qmilu'lle• lflHml 

7.17 mtii1iim'Hfjqmiim1niiumrnriafff 1• 1i\'~i'w'H11111f•14'rnil'1~'llD• lflHn11 .I " • • - 'l't'U'll091'(11• • flft8fl1tUtl1ftl081'(fH 
.... ... ... "' 

1Jl'IJ'll \),l\JZ lflllfl9ftl'( 

.I • - • - 1" • 1 1vte1111uumn:•mm1qnmu1111111Nu01111au 11m1:qnmu'lle• 11n011 
~ • , ___ L_ ----1 

•• Ai•• .I'' •Ai• .(.,. •• •• •, 7.18 01'6Dflll1J1JflDl'(11•11n:n1lln8fl Y1fffj!jufll!U91H '] llD•lll8fl YllllJlJ1fllf1'U - 'l't'U'llODfflH llft8tlltUt11nl091'(lH 1J1'1J'll \),11Jt lfllJflDftl'( 

<m1;ul li1ti'11 (ll'lll'lf'U) 

• .J x .. ... ..... 
un:n~'HlJ1U'lllflU1'118•01'H'UA (l6lYU) 91011 (IJ'Hl'lf'U) 

• • .I '-1 .I 2 , .• ' , 1 t • , •• .I .l' • • ' • • • ' 7.19 •11rn1u1111umtuuJllvtU11J1a1ue•~u 11vtrn11111u u f1Hfl11 111J'll••A '1111 mmneff1H - 11na111:u:11n1naff1H uam 111u: lflllflDnff 

ZI _, ...s ... ... • SI "' ... .. - A 0 I .. • ... 

'll'UllD'Uflllultlf1U•1'UTI1'111\J11Jll•f;!!Jlfll9\J fll!UIOfl!j\Jlll'H~1'UllH l'l'tD'Ull'(• (ISIYU) 91011 (ll'lllY'U) 

If a 1uvtu1u1a u; 11tu 1 n ef1fi v• 
1.20 li'111i\'ii1f1'Htl'1~mrnune11iiulun1ni'1•1u1:iu'h1iivtmu~1111n:11n•ffeu J _ ..fu~riefff1• --. ---··+---- -- 11na111:v:11n1riefffH .. .... ... "' 

l11'1J'll \),l1JZ lfllJflDnff 

fffll'l'tfl1111une11iivlum1'liH1u'lle•11u•m (lDliiU) lilflfl (IJ'Hl'lf'U) 

.. ~" 11~ ""· ............ ~ .................................................... . 
(trnaiarf ljl1JU1"mff1) 

@'tJ1JOUfl°1U1\l 

r----~ 

r-~,.- I r:._ 
M~D ............ 0. 1.~ ..... '0. ... ': ............ , .... ),-'/.,;,,/: s'M./V r • '_j 

, r vo ,,...~..,.-r If lj,__,.~ .. .. .. ' ,.._,,_....,_-..... ,.,_~_,..,,,,_ _____ -.:-_ """' 
('UlUEllUtl'YI t1'lltil1'ti')t ~·s·:I}! ·~~~:· ."; ..... 111~T;·n:11,{. 15· 
~<V1u1tynl'j~~u1~ft101J -. ~ - ·~·--

1-ttl'1 10/89 111NlUU 2560 

u'hi~ ~IUZ lfijjfioatf (181YU) 1hfl'A (UHllfU) tJ~1il11iu i) flllU'lf'tHlllUti' ti1fl~ 



,., 
~ 

,., 
~ ~ " " "' r "' r 
);: 

r 

"' );: 0:: 
3 

);: 

"" 3 "" 3 5 5 
·~ 

0: •• 0: .. •c 

= r 
•c;: 

2 r ... r ... 
"" S' 

... 
"" S' " S' ·lii •!': .,,, •!': •!': 

"'" "' 
, .. "' c §, " c " 

•S 
--~·· 

( ' j " lrrJ a'.~ 
! Lq-~ ... 

7 ~ 
r r ... ... .. .. 

"' " ·c ·c 
r r 

" " c r .. •• "' 
., 
•• .. .. .. 
0: "" "' "' (C " "' .. 

q q 
r .;:: '{; .. 

"' " ·c;: ·c;: 

"'" ... ., 
" " ""' ""' 

q "' r 
q .. .... "' " Ol' 0: 

;r 
ii' .. 

'"' s .. 
"' " r 

"' 
r 

" c;: 

~ 

~ q 

" "' "'' "' r ..... 
-e;: 

•;oi ... ·o: .,, ''"' •o:> 
q ....-

~ 

" ~ "' 
- -;:l 

~ 

"' 
·v:;:: 

"' "' "' .-'" r 

"' 7 

.,, 
""" 0:: 

"' r 

<"" 

s 0: 
'{; 

... 
" !'! 

<"" 
r G: 

"' 'II~ .,., 
"' "' ..,ji ·c •o:: .. 

"'" 
q 

1 a " 
•;oi 

c ""' "' , .. a 
.., 

c.. 

"' c "' ~ •::!: , .. "' 
"' '!:! -;:l 

" ~ ....- .-.. 
r 

r 
.. 

" •.: 
" " :,! r 

r 

•.: 
r :z .. 

""" q '"' 
. ., 

0: 
~ 

•;oi 0: 

'" r .. £ 
,.,. 

Ol' 
c 

-.5 
-;:l ;r .,.. r 

"' r -;:: "" " "' " ..... ..... );: ii' ;: "' 
.,., ;; .. 

r 

" 
r 

"' " "' 
... c 

i:<, •• "' 
'3:• s .. ;:r " '3 •lii ""' .. .,,, 

" "' .. •• , .. •c , .. .. .:; " q 's r 

" "' '" q ., 
6 ~ 

');: r 0: 
"' .., .. "' q .. 'a "' "' 

.- ... ,,. 0: 
~ 5 .. .. .-" " " " " .,,, :z "' -;:l 

~ r 
);: 

"' .. ... . ., .. .,. r 

"' •c;: " 
"' "1 
00 00 



.... 
·11= 

"' ~ .. 
~ 

6' 

"' ~ " " ::: 0: 

'"' "' ~ ~ 

I .. ·~ " r 

I~~ 
... 
'S 
•!: 

.~ 

" .§. 

--------

~ 
N 

6 
r 

" 3 

.. 
r 

" r . ., 
" " " ~ 

S' .. 
r 

" E 
~~ ... 
'S 
•!: 
" .::. 

'" " " "' '" !!; .. 
2 
"' •!i 
.~ 

" 



·~' . 

---··-··---



. ! 

• 
' t 
' ' " 

..; ' 
9111HYI 2 (9l!l) 

~"I ~-N~~·- ~;ilj1~,,,_.,-~\:fir> -·~~0 ·rto;'S·~~ ... ~~~;,_"-~'"'~"t-""'. ~ -e;r;;~~./'~4··,Ji ~ '"'._._ ,.! • .p ·~{,~-~~i;:.,~4.f~~}~""· ···,~'"-'<.%~~.Ji""'_ ~~ -<~, tW: ... ~i~•'l>:··,i·-_ -~---~:·-----, 
'.(_.,.;_,.!.:.! • .; . :.M.;i.·~.l'I<\, ~"' t' ~~. •.; • ,_.'.";(' " ' . . • . . '~...-.;, . . '-""- "'' >'t • !.. '•"'- .·...,,,• ,.,,.-.;;;{.,( ,, • '>, ~ .~·...,;<n"J·"~"· • • '' ' .•'., . ·· ' •. ,; . .. ~•"""'tJW ~'-Ql:JUI~"- ~~~- A!"~"Uol! ~~-r~"' ~"'~ ~ tB-iJAJ .. t.,.. ~~~"'"' . .;;.M-°"'.!:C.~~_,,-,"''"r~. ~'"" M.-~.J: 
I~, ,_ "~·..;:, ';!",";' •, 0 ,.,,,,.J·~< .,¥~'::;:~, ~;<,,.;.:~....:'.,'(.;' _,,,__J. r ~-< · " ' - • + ~f· "' ~ ~~~··,,"'''> •"" 

1. 111mm1,Y1iiJ ciie) I ,Yml'u~fo~1mr1H 114'1lil'ihun11uu lumu11n:11Nuni'vw1nrnnlJ'lnil 

1mzil1111Atle111,tfln11ll 

2) 1111111\l 1u11u ije\j ijii11h tl\j 1\1191 1i'l u-i 101llilii vu 1111 Mti1mi11 

m' m :nmi e 1111: ri11i 1\11u1 w1 lu m1i1m 1: tt Nn m: nll ii 11n A tie 11 

~ i iol'fom1111ilu'lffill 1-1'11tl 1 lil'11tl 1u11u~tl!J ml11 'l tltl!J 1\11 ~Ii ml m u11u 

0111iJiiuu11iln1ti1nli11lil'ri1uM1uulu1Jw1m:1muni'rw1mn1111'1f1ii 

unz ii 1111Ati flm,t tllffu o ii\' mu:m 111m1 ~'ll1u11\1 n11Yi ~11ru11 w11u 
... " ~ ,P d.d ,, ~,, d 0111m11rnNnnlZ'11Jff<ll1tlnfllJ (tl'lfO.) "1A'110U1'1ftl11\1fl111Jl\1U'lftlll 

•.:t•; 
'1· ,_i;.,.. 

iJ1: nelln euli11ilu 01mJ~vu11ilM 1rn:1rle 1m10111.-l'i' 1Jtlljmll1'l e 

fl\j 1\11fl1il'ii 01> I iJ~ vu II ii M , ,\'ml 1 U1 lU ~fl \j mln18 tl\j !\I l tl 11~1 Nn 011 

1il~ vu 11110111' 10 ri n l ,\' ri1u 011uu lull 1minz11Nu n l" n u1n1 n' rn'lf1 ~ 

un:a1111Atie111,ten11ll 

L6 111ilNnn11ilm-11 HAZOP 'lfe11ti1101rnn:ti11ffuei1flv11miii~1iiti ~u~1ti1•01> I - ~neA>ZvznniYi11ilu011 I.· ll'lli'n ~ill: 1tiiltien~ 
Nn mznll \!' • 1)'An! fl mlffA1 P&ID unzm~Nn 0111.i llffu e i1fl v11ti• nli11 (1mliu) ~1tiA (11111'1f\1) 
, ~ .F.! a • ' .\ 1 Ul'lf<lll1Vlll'1Ull0ll\1\11U6U'lf6< tlHOl> 

1.1 i1r11~tl1u11una11 (Third Party) 1,teYi11ilu01rn11~i'lfl1JNnnntliju1im1J . ~u~1m101• ·r;naA1z;;;,-;~ii1ilu;;-;-r- ll'lli'n-~1ll: 1tiiltianti' 

11191rn11!le1tiu1rn:u tl'1'1fNn n>znll ii1111Ati flll unzm~ rn11 ~tl~111 (1e1\lu) ~ltlA (11\1l'lfll) 

fin 111ollNn m:nlla1111f1tl'e11'1fo< 1tiH011 J.d lil't1~1mhv11ue1111p91 
l1' 111v ,j14Jru1 2 d1l fl 1,f rl fl yti 11.YtJ o 11 fifl tll" 0111fffl11Nnn';;1111 

ai111f1tl'e11i<\'1u11u1u11unn11 (Third Partv\ 

. .. ;r-
tl~'ti'O 1l't11.fl . ......................................................................... . 

(1rna"inrf !jllJil>:mff>l 

@'uuou01u11 

u~lin ~Lu:: 1flilt1oaif (1tu;o) '11rl'R (11111Yu) 

lll>Jl~U 2560 11ll'1 14189 
" --~ I, r.::l 

M;O ............... rll.<ll\~3~~-'1."..'.:.L. .. ll~ E. lf:J 
(u1001uuti' ffY1~1yjs~;1~ / . .. ---·------
ij~1Ull\lfl1'tHU1Ail'e11 

... ... ... " ... ... ; .... 
u11:1tJ 1'!l'u o Hou111iunnrn 'illnft 



... ' llll~Hl'I 2 (~!l) 

''"'' ~"&._~·", ·-~,>! ";._-1t,,:;" &. i'·~ -"'~;._'.3;;,;_/ 1 a:-_ J.. ;i ... :e.l!_•" "_J 1'.>':-lfi~~,;l.,_"''..~ '.i-'~ t.~',,~-~ ;_-~ " · "· ltr' . ,~.,=n~tl!'W.~~·-"-"Jll:I ·:: ... ' """' i''>',,;111111~1'VV!l'll•l!'flli!1'1"',•P'·'ll1Ju~lf?llUO!l;'-'. • . " . ~ -~-· ....... ...,.~,. 

~it1· I "'1 .... ... d .... "" .......... 1. J1U11011m (flo) LS 11Je flH01lf111uu01lN!IRtfl1J01M01rnn11~e~1me~9nrnn:1Jl!Il11:01rnn11 

fl~i1 (Steady State) 1111'1 viu11 ti11l101nzuwrr1rnnfhnme10111,J'14\l'ujjth 

il'oufl11ii1~l:ijll1mw~1u u"hi"n ~l1l= ltljjflonil' (m1;\u) 1hnl'l (1Jm'!fu) 

• • • • d ' t "' • > ,_. • 1 flO~UflU6fl1'11 fl1UUl1JUfl1fl11JfllJUnzu ·~ nlirn fl~llJ u ummrnZUNU 

.• ~$':;:' •"' --;-;;-;, ...;;.~ 

1 1llllil'ilii1.~n1i 
7' viuiilm~nu 

',-.~'I~,
µ 

• ·~"'·1:t ~ ., "' fi "li 

, "iZD:1"JD1 ";;-;iif;; :~~jif{~v :,.· 

~ntiH1::u::11n1fl11Uu n11 
... .. ... .. 

unm u1uz lflJJflonrr 

(m1;\uJ li1nfl (lJm'lfu) 

n~11u1m11l1J'!f1iiunzil~11111i1'01Jm1u 

1.9 lllflNn01lfll19'ifl!j!Ufl111Elfllf!1um1u1011!1J'l1111niu~lm401111;;1Jll1W r~- t°fu~l;~~im -r- 11nofl~zu:11n~ii1u~011 r- u'llin wuz tflUfl-~~ff --

ltwrnu jjuu1lil'1J1..r11na'fi11J191121ufjtuftl\101n1ff1uunu101111m-~nu (io1;\u) ~lnA (lJ\ll'!fU) 

9: .l'e~ 1lf fl 11 lJhlJ iio null U 1 u~ lU~ I~ 01,J' e ~ Ti 11 u u 01 l 1ul'i ~·fin fl l : 'II 1J i lU 

fl!U01\161011! 

I. I 0 1 U fl1 W~ Nft fll l fl l1% -j' flllllfi 11 'lfl II tin~ nltU fl Un: NII fl 11fll19-i'fl ~!U.fll l'I 
.. ,, i l "'1 Q 1 • l • d • • .,.., • 
rr~11111nelJ U\1U'll f1Hfl111JllU1 Ull\!~~U91flflll'lfll191'1 ·~ lU'lf1~nn 

Ti11ilu 011 ti fl~ 11~J~ 1ii1nu fi1fl1u~ 11~ ti mu" H 111'1 m •flm>tn u rreum 
• ~ • .. Q • , "" -• .. ~ ,( 

rr11ti~un:n101lm11:1~ t\18tfl1UlJfl11lJ\1lelJ u nmm 1 ~uf.J/111YIV1 un11~u 
t .: -• 4 • • ,,.. ~ ..:. l:l • mu inrr11lnun:1oof1R~nn11 -, 1u110~1uNnflllV!J1l9lfllJJ1J1fllfl11 o~nu 

un:url'i~ttnnl:'ll1Jil~111f1i1'01Jun:JJ1fl1n11~""11Jf111urreuttnm"nu 

ii ~111fli1' 811ilf11rnii'1ui111,utf10 

1.11 1ufllw~Nnm1flnt'if111nrhrnifluttn~ti11ilfl~o~ 1 flH m1 iifi11nuti1mu~11 

~ flll1U fl, 11lfl Ill ~flll nlfll l fll1' l!Ollll 1 l!l Ill~ nlflll url'i ~Ull: n1 fll l 

11nt1'11-i1n~olluJutlniiniim111unmul"l~ 11fo11~~timufllJ1fl1flllt~o 
l:J o~num1 tfifluf.J/lll iunfllltutti'~ flrl17 ilf m rnf 1u 

a•9e 11~ a ............... ,~ .............................................. 1"N1VU 2560 

(tr"o'inli' 'ljf.J/lh:mri1) 

e'i'ulJvu01u19 

tihin um: 1fliiHenri' om;vl 01ri11 c"m1rn) 

-.r . 
11uiilm~m1 

.r . 
- l'luiilm•fln 

11 n Ofll z u: 11n1Ti11ilu 011 

91t'ltlfl'JZVZ11t'11fi11ilun11 

--·---~-~ 

( /.,.~,..,-· I 

( - "" ! .... } ;' $ ,.;::,, ' J.. \ 
• UJ!(ll11 ;!'I ,.,ir . i. U".v.i.A." v .r._ -

n~~o ............................................ j ..... ~~t .. -·-i:""";....-::_.., .. ~ · 

(\.11tl01UU'1 i1nnJq__~~~~:1t1 : ( (.,(ti;).'V,;" 

--

~<i1iinyn1~tt~111f!tfolJ 
""' ..... ~ ... ... " 0 ... 

'U~'lftl 1~\I 0 flOU'lfHll'tl'UYl 'lllflft 

... ... ... .. 
m11n ~l1J= lfllJflonrr 

(101;\u) li11i'f1 (lJlll'llU) 

... .. ... J 
!Jlll'll ~llJZ llllJllOftl! 

(m1;\u) li1n11 (lJm'!fU) 

»il°l 15/89 
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.. ' P1n1~n 2 (Piil) 

2. 1Jllmn1e1nifl 2.1 - 11nsA,:u:11n1!\'11ih1m' 

~s~ 1 fl1~m1 1flu1!1'1hilun1,1111Ji1~~ilsm,iJ1:1iiu011' :uw1111iiu'l116 

···11 1 t,l 1:111ut1flumH011uft u H~1u~1111111mrn~e~m1J H~1u~1111111mrn mu 
.I""" J,,.. , .... ,_~ • .., -1 

m'" 1: 11Ju m' '1or1J' 1flll'lln~fl111.1 fl 119111uufl111111Ju ':fl 1rrn1: '1111~ 

~1111111fln1J~1~u1'1l'e~ 1il'ui1'1111~t11w1m:u:11m 1 i'I mi~t1n!i11ilu 1 flnm1 . t,_~.... d.J .JI. 
11Mt10UU 11111lUU011fl11JflQ111JW'lllOU1118~fl111Ufl 

2.2 tn1J~mi•mn1n:uw1Jnfi11t1n!liie~~e~u11n~ti11ilA1Jnll11~H ~ ~111111: 
e101rru~~ tn11J11'u1J111111u 760 iinii11J11nhs'l1 unt~lllttQii 25 e~r111•1m1;u11 

ft'~d (fl11H~ 2-1) 

Cyc/ohexanone Unit (Unit 1100) 

o RIDOfIGas 

CO 419 9 m£1Nm30 498 oi'111ju1fi> 

NOx 60 46 mUNm3 (Os nf1Jtiy1ii> 

o HTS Furnace Off Gas (1150-Fl) 

NOx 60 mg/Nm3 (0.07 nfot'imii) 

Hydroxy/amine Unit (Unit 1200) 

- t o Waste Gas Treatment Off Gas (flflfl~lt\J\J CEMs) 

NOx 252.65 mg/Nm3 (2.38 nfo/lu1ii) 

o Column Ds Off Gas 

so, 70.76 mg/Nm3 (0.323 fli'IJ/'imii) 

.. ~ .~. fl~'ti'tl 11TI l.91 . .......................................................................... mllWll 2560 

(1rnn'ino ll1Ytl••mm> 

6fo"emhu10 
11'1\in fJltJ::: lflfiflvaft (101Yv) 91ft'i\ (u111'tftJ) 

iliiM11s~1111n~ti11il\il flt1tl~1::v::r;rn1fl11ilu.n11 

IJHll11 

,------ ------'-o . • n•~e ......... V.1.~~.~ ..... <l:~ .. !.°.C ........... ~ ... :yfu{.()i'V '£ • • 
(\Jlt101tnni' ~ni11Y) ! ~-~~-..~j--~ 

\ 1~::.'tf11 ·11~1: :, f.¥P!;'f:::u1n111 
ij~1mll!011i!•u1•Ll'e" ---------- -- ----

....... .:. ... ... ....... 
1JjlJl11W 0 fltl1J'lft1Ul1Ul1 ~lfl'i\ 

... ... ... " \J11J'l1 !jllJZ ltl1Jf18Till 

(lSlYu) '°1011 (1J111oru) 

... ... ... " 
\J111'11 \jl\JZ ltllJt\Snll 

(18l;)U) ~1flfl (IJ111'11U) 

5' : 11U118189 

:'""":: ! :in: 
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+~.':f>-~>"'f~,l-'..;;-,;;.,.:;.-_;~~;.-...,__.,,;;.4,t~ ;{ii!:,'o;.;•"'•;• •>-'. 

. ·' !l:t.it~~ri~· . • . .<.~ .,, ~· ;• •• 
~-~~~ ... ;.,_,~-'-M-.i;•' !".fl~~!Z~'. 
2. flllllllft81fllll (fljl) o Colwnn Si Off Gas 

so, 48.11 mg/Nm
3 

(0.36 nfoi'hnn) 

PM 18.04 mg/Nm3 (0.135 nl'JJl'hnn) 

Sulfuric Acid/Oleum Plant (Unit 4100) 

o 2nd Absorption Tower Off Gas 

- S01 523 52 m21Nm3 (2 72 nj111jy1Yll 

Waste Liquor Combusdon (Unit 4600) 

o Combined Stack 

~ ' \lll~H'll 2 (l'lll) 

1) Waste Liquor Combustion (1,Y1~\llrn'Unll6~ mtii~ AR Boiler11~~ 
nmu) 

co 339.S mg!Nm' (6.49 11l'JJ1'iu1n) 

NO, 250.5 matNm' (4.5 11i'JJ1'i1nn) 
J .. ... .. 

so, 29.S mg/Nm (O.SS flrn/1111'1) 

PM 188.2 mg/Nm3 
(3.s ni'1Jfiu1n) 

2) Incinerator 

co 367 .o mg/Nm3 
(0.58 nfo1'iu1n) 

No, 199.25 mg!Nm' (0.33 ni'1Jt'i111n) 
J .. t: ..... 

so, 48.3 mg/Nm (0.08 fl11J11111'1) 

PM 150.94 mg/Nm3 
(0.25 ni'JJ1'lu1n 

.. ,J ;i 
tt-111'0 11'YI ~.A ........................................................................... 

(1rno1ori' ll'lltl>:mrr1) 

4ftJlJ8tJ01U19 

1ihi'n U!U• lfliifloan (IOIYO) li10A (U"1"11) 

lJJ\!1Ut.! 2560 

~~· ~ \:w.. ,~ .. - ~ .... ·l ;:;-~,.;·•.- ,',,: -~----, '" '"t< -.\·:=-··- .7-...... ,;. .... """~ ~--~--~-. 
t1a1 · 11ihul1'1'. · • ,~·11ztn;11 ;.,,; ~· ;;:, :ii- "' 1 vii · • ., .. , ~ .~-:~ ~~"'"';f-.. ":-""'::<.. ~-~, ~--:.;;..:: ... ~~'"""=~ ,.,, ~z~~,,~, ~,1,:-,, f-;~:;o;", ~-::. 

r -----

"'~0···· ........... o.i.~E.~~.~~ .... .f. ... V.f4io-yv E if D ..,,r, 21/89 

.. ii ... ~ -- • =_.,,..,.,,._ .... ~"=IL:: ,.... c1..11v011..11..1n n1111 i·su·11 -.,r~. " !" Jl .,., • -
$ • " " ' • !'JHUlnn1 9·, 1151 

~'ti1t.11tyfll'!iit~u1P1t'f61J. --·. - -- -- ------· 

tJ'ilffl ic#t.1 fi f1Dt.1CJ7t111flt.11f 91fi'A 



2. ljW.fl11181ftltl (ft8) 

.. ' 
\lll~Hn 2 (\lltl) 

'>'-<'!<"'~ """"""' ..... ..;,:;:_~----,.. -~-~~-·: ~ -
~ ~i~t...~¥-tr;.;.itv~:;;;.~ik~ . .o; ... ~~~~"'JtW~."·.; .... 'i'· 
>' ,;J, ,;;J£.:i' - ,• .. ,. ; "'"" G'lliUJ!tl~~lli<- ·:1,;• ""*""' --•• ·~-:.; ' ...... ~.-:;"' ... ,;,, ~-:;- ·~"~~"' ·~ .... ~ <1-i...-' .,~.~~-..... 

3) AR Boiler 

CO 339.5 mg!Nm3 (6,4911i'1Jt'iu1ii) 

NO, 250.5 mg!Nm' (4.5 ni'IJ!'im\i) 

so, 29.5 mg!Nm' (0.55 ni'lliiu1ii) 

PM 188.2 mg!Nm' (3.5 ni'1J1'iu1\i) 

Ammonium Su/fat• Unh (Unit UOO) 

o Dryer Off Gas (1410..Yl7) 

- PM 240 mg/Nm3 (0.931 ni'll1'iu1\i) 

o Dryer Off Gas (1460-S4) 

- PM 160 mg!Nm' (0.621 ni'IJ!'imii) 

o Dryer OffGas (1420-V22) 

- PM 160 mg/Nm3 (0.621 ni'llflu1ii) 

2.3 1f)1:3011u;;1!f11nt1fl1fl?llfJlJ 11n;;J91110111;:1J1H (Emission Rate) D1cvinilief 
, , ,. I ' .. . A ' 

fl8flfl '19!fll ft8~ 2 Ahsorpt1pn Tower Off Gas f1~111flfl 523 52 mi/Nm un;; 2 72 

"' ... "" 
0 

.. 1 "' .:1 I"' .. ... o<t 1 011lh\J1fl fl11lt'l1fll !fll!flflllfll)l!:l IJU't]111 lflf)fi~ (J 55 5 fllJJ/TLJJfl)fll~fllj ~;; 

1!rie:3 2nd Absomtjon 

Tower Off Gas 

·- - '·,/~-· ... - ft ·""'''«·•·~-·" ~ ~"""'N:~::t:'l~~ , .. · ·.- T.¥!:r;-~~.-."'.~~'t ···. ~:,.:1fex.~~ it 
.,!,!l~ U _ 1 -·~~ -~~l ~~ ~!\A!P-- 8U--;.,.~i'=<l·~ ,• ~: 

,._,,.. ,,,,.,,,.~,,,,"".~_;"e~· ...... '"'"" '~ '--·~, ~, 

euu1f11;;u;:11n1!\'1Nyn11 .... .. .... " 
llllltl 1Jl11:: lf!lJflflflff 

{!flt;iu> ti1tie <11111'!ftfl 

I d11v:1iilflyo111 ,;H11ifto1111a;;if111tnlfl1:3011,}1:3 :i ,1e:311j>i111 Piv11l::t ______ . 
• .. .... 4 .fd .... ..... ... .. 

2.4 11wu~11\'1nn11J w .. tc Gas Treatment Off Gas matl11Jfl NO, 'll•1l'iu>Z1Jt1 NH, - vtu'11m•m> 1- fllfnfl>Z~t11n1t111uu01> t1rn'1 FJltlt lfl1Jflan11 
... r..d. ,,,, ...... 

SCR fl'1fl~'1l1tl1V Hydroxylamine un::nfl N[>flll , NP Abatement System (ttH,,V) ~1n~ (1J'H1W) 

iCDMl 

. .. ;J ,--- ·-
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ij'i'11JJ0JJ01u1~ 
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~~1111111mrn•111•il'eu 
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2. 1J111111ne1m11 <fie> 

... " 

4 ' fll~Hll 2 (fill) 

...tA -- ... "'if - I' ..... 
2.5 fl \i!tl:?lfl 1fhlfl11j1ftf! 111111111 JI,, B .;11a1111111:? fl 1nJr11101n v..i a en ..i fl fl 1:y fl:? 

IContinzwus Emjssjoo Monitnrine Systems · CBMS) ;idria" Waste Gas Treatment 
... ./!./!. ,,,, .l • 

Off CTM ll'i8ft1?!1flftJ11U 11 y,,8:?01'1BBO!ffl\!8:? Y,,1111..lnl:i111Uflf}OflQJ'1 

iio1do~:tl'unruhli~1:tl'm111111.i'1J.i'u 121 tbu1uil'1utl-ru 

2.6 ri1tt1Jf!;1ffijn11f!'a1 uiirn1q1 ln1tllun;;n11e111nv111 !1;:RninTn,,a..i1 ;:11119111 vie ... 
flWD1Yff)101ffU1!l!f181\Jft'1 (Coptinuons Emissjon Monitorina- System CEMs) 

(Relative Acct1racy Tu!t Audjt · RAJA) u11;:ti1HYf'lffijo111iufio(i'flijI1fH1011 

., ' "' I 1 , SI 1 ' ,J,.. • V!I11)1fUlO:i 01111 U:?llJ fU1 9101:a11 !f\'3 Oll11tJ fl 1111 fJ:31\J Nft\J'Jf?.;tJlJO l'J 111:3 l\J 

~i11UnA -ii'l.;~Nftt.ln;; 11n:;~1.;~iiNnn11f!11t1'iillfltJll;.; 

2. 7 ti mu 111111u 1111 v110 m'.11: ih1 in wt 'LI o ~,: uu u a z 1mu m ni1; ~ 1;i~i' mnl'J o ~nu 
-" d 1 "" .d .. 'Ll8~1:1J1J Waste Gas Treatment Off Gas m111ntu,lJ1Wnl'lfll81J 1JL\.L6nmao 

(Slip Ammonia) 91"1:\JIJ Waste Gas Treatment Off Gas 11azfi111u~1i\'ii1111 
_,, •• _,__ , "' "-~ - • ,,, t.l • -
Lua61J911t1~U!lfl161 U'ljfl 5 u 9111J1Z6:11111n~Haflf111l\.Lll ., n~\.L n111111U\.L~l\.L 
•• ,,, •• ,_ •• JI• d ,, 11 .l 
11~nn11t:"o~ 11m 11fl1f11111L'Ll1l'LIU'LIV~nl'l!88n 'l!A'LIV~ u "'''"(NO,) n 

tln v 68 an,, nil ii a~ 1 iiu n-i11 nw 'Ii'~ rirnu 111-l' Jrni"u 1111u n 11 "n ~ITV !J 

-1 ""' ... .,. ... ,J u1znmfll!'t'Ll8~1Z1J1J Waste Gas Treatment Off Gas 111WaZl8VflM\.L 

o mu~111i'"11n1111rn (Flow Rate Control) 'Ll8~1l1'1f118111milv~H"\u 

fl1ZIJ1\.Lnl1 Selective Catalytic Reduction (SCR) 1~vrl1111rn.Jforniivuti'1.11u 

u~az'lf1~11a1"111 Molar Ratio 'LIB~ NH/NO, (!l1:111w 1:1) 

t'l~'21'0 11'11 'J.91 . ......................................................................... . llJllWU 2560 

(111Ja1'ao lli>Jthzmff°i) 

~i'1J1J01Ja°JU19 

1liin ~1UZ ltlflflotnf (101Yt1) 91fift (1JH1W) 

ilaa~ Waste Gas 

Treatment Off Gase 

1!!111 !9\1')'iil1'flf1WD1f1 . ..\ 
a1n1rnn 111,,v1ye.; 

(Continuo11s Emissjon 

Mon.itmin2 Svstem. 

CEMsl. 

fll'I f)fl'l:: v:: l1t'I 1Yi1lij'Ufll'J 

flave1;C1::11n1fi11jjyo11 

Waste Gas Treatment Off I - 9ltl6A'J~Ut11n1fi11ilu:n11 

Gas 

... ., ... " 
\JHl'fl lJLIJ: Lfll.lflE!llT 

(L!lL;\V) tlflll (11111W) 

... .. .... " 
1 lllllJ fJl1Jti lf]1Jflf.lttt1' 

(tflliu> 41fla <11111,y> 

""'... ... .. 
IJ11'ln u1u: lfll.Jfl!l!llT 

(LDl;U) Vlflfl (11111W) 

M~8 .............. °.'.41n)' ff\.Ol?I' r------ .. ................................... ~/' .. 1 
(mua1uun' ii 11in~l i .L~v f i 11il'1 23/89 
too .I. r ,.--.• ~·~-.;...~.,: ... = l 
~'li'J'\.ntyn11t'l'~111ftd'o 11 1'--_:~._ni :~·i 1 ~ flifJ1rJau111ni .·1tfm I 

,.. .. '"'.l. . -----·-· I)/ ' 

tJ1irti 1,,u 8 flouciaunuli' 91ftft --



• 2. flllllllft81Hltl (fl8) 

. .. . 
ftl'lH11 2 (ft!I) 

- .. . o f\1UfllJ~llllllJIJ'll8~Hl'll'll1l'll1Unn1eent1n1::m1 Waste Gas 

Treatment Off Gas lil'eylu'lh~ 290·330°C ua: 350·370°C fl11Jn1ii'u 

mnwu fi 1 ~All niit!' e~1h1iiu m1 u ti'\ 'llnu;i 

·"' .. l '"' .J: .. 0 111UljlJIJllJ1111Dl'llll81J IJllJVTll!la8 (Slip Ammonia) 91HlZUU Waste 

Gas Treatment Off Gas lil'iifi1flyium111<ti'f111J Specification ~8 lliiiiu 

10 i1Y11~11 

2.8 ti111uAiil'iinn11uai'ninua:RntlT8UlZUU Waste Gas Treatment Off Gas 

fl11Jll~IJDllU11~l'il~!le~tl'ulu'lb~ Shutdown/Turnaround 

2.9 HlOytl lt11111Ht)1lnfl,,a~1;:u11 Waste Gas Treatment Off Gas fJJii fl111JtilJ 

'1fJ'3 Cjrcnlatjon Water flf!1101l Circulate tie11011ilfnJ Demjneralizatjon 

Water f1JJ1!tiyft1y1.,j'111fl'3 Waste Gas Blpwer f.lWHJJiily No Decomposer 

11Jii'.ly 11 I !!1111b il ri 111m1 H 1ilml'y h!'tii my m,. rmrn, 111111'1111 ijua:: 
• 0 ... ~ .. .... .. loQ - • 

fl1llJY01lll ,ltJYtJ 911111l'YflflU0111fJllfl~1lJ011Dl Shut Down u1111 

rµuRy 
oQ .I oQ "' ' ' .I, 2.10 mnvtUfl11"N~llHM~8•NnH1Hll191fl NOx 6VHflEIU6•~1mniu 

CEMS iil'Ml1~1T8Ull11T1111~1!ilZ~11UUH1lllfl'1'1lTIIJn 

2.11 9~ hl'ii1rnu nu fl 11~nsutl1 z i\n ii nrnnu "liH1\l '118~1 z u llfl1U~" 

n11Jzd'u (4140·C6) l~wm!n~1u~s• lm•m1 

, , 

.,;lo -i1~ a .............. ~ .................................................... lllllllltl 2560 

(ir"o1ari' lJIJlll>:m~;) 

,Pu11t1uti1u1~ 

11~1'11 ~111: 1fliineaif (1m:Vv) 01ti'• (mmm) 

-,.--~~'4i--~< '""'-~,.,;/.~~ ... ~~"".;i~-..: ;~'j,·~j,_ it:,,;ii":;';l~ 7,~ 
<l·. " .• ,!';$· •. :.iooRi11.111 ' 'i:f'(l;• "'. 4 

"' ~~~~~;,_23.,,.~i ., " 

Waste Gas Treatment Off "n tl9' 1:: u::a1n 1fl11ilu 011 .... .. .... " Ul\ITl !JIUZ lf\IJf\8illT 

Gas <m1'ilaJ i1nA (1J111wJ 

Waste Gas Treatment Off nn t:>f11::u::11n1~11iiun11 
oQ .. ... ~ 

urnn ~1uz 1f11Jt1ean 

Gas (1s1'ila) i1tl'M (IJm"rU) 

·--"-·--------!------------; 
CEMs \IEl~'i:.::tJU Waste 

Gas Treatment Off Gas 
--· 

':: u11f! 11JfJ 110111z ti'u 

(4140-C6) 'll!Mll\ha 

Sulfuric Acid and Oleum 

Plant (Unit 4100) 

flil8fllZVZl1n1fi1lU\lDll 
..... .. ~ 

UnJl1 Ullll: lfl1Jfl8il!T 

(1milaJ i1tl'11 (JJmwJ 

An tl Al :::u:::11n1~11ilu fl 11 
... ... oQ ~ 

unm ~1uz ltllJfl8nlT 

(m1ilaJ ~1011 (1Jl11'111J) 

,,------- - - _T ___ 

~ :!. ' ~ 

E=1 ~ui, 24189 .,;1o ................ ~':"'~ ... ~.~··1'.'..'..···········/····:v.~unrv E. 
i 

(1..lllJOJU'U,{ n11i11"4) l 'l~~~Jaun"D i j·,fl0 ! 
ij'll1m111m1il•111tltl'e" -· - .... --·· ··-

111\l'n 1-iu .a flotiiaunun' 41flft 



2. 11aw111e1n1tt clle> 

' .. ' fl11N'll 2 (fl!l) 

ri11J:tiui11n1 miii~~1Ul11Jiil!~nfoh1111Jfl1J~ 1,300 'c 

2.13 ifl 1!!'iim 1;jfl.f~1:1l1l hHhri11e~11e~1:1J1Jfl11Jfl1Jri11J:tiu (4140-C6), 

d'~1ii1Jfllfllf1 (Aeration Tank), 21111 Adsorption tower off gas Ufl!:l1tl'lt1 

tu 'l ~1~u1'1l'e~otJm1i'mnfj1Umr111e~ue1J 11J1uu1Jimrl~1rn:m hh 

llftflfllJ 

flf\tlfll::t1::11n1~11UtJn11 .... .. ... " 1lnll1 Qlll: 1f11J11enff 

1!8~mhu Sulfuric Acid (181;U) V10fl (IJll1Yll) 

and Oleum Plant 

tfu~1flH01l fl?16fl,::t1:::11n1?i'11Uutn1 ... ... ... " 1Jnll1 um: lfl1Jfl8nl! 

(l8l;U) 91011 (IJll1Yll) 

-------------- --l----------·------

d '" 

2.14 i 11'1i 1'11' e ilijllii un: UN\J fl11llj 1J1111: ~ m iiu ri111 i' m rnll f111J flll ri 11J: ti u 

(4140-C6) 1um.hu Sulfuric Acid and Oleum Plant n1w1rl~1firnrn: 

F't n.Ue 1J" 11J UN\J fl11J fl 1J 1111: ~ n 1iiu!1111i'1J H 1J 1J fl 11J fl 1J ri 11J: ti u 

(4140-C6) 1umhH Sulfuric Acid and Oleum Plant 

2.15 fl'S'l 11 n'81J ~w 'tt uO un::fl'l11JA°'U ~tl~ l::U uti1 U'flniiu ri111:: Ou Sulfur 
,, d • • ,_... ,,, ' "· 

Scrubber (4110-Sl) ~1nu~l01Jfl11J:numn1 n l'1mu ~~ft8fllf1~111J011 

'111uu011N~fl 
''1' --!"1A 

2.16 l11Jl11\JllNtlfl11'1161J1J1j~ 111\1 (Annual Turn Around) '110 ~ 3 u IYlfl 

VI~ 11 w 1 ~ iJ n nu~ A' e •ii nwiia mil; ~ u n rn~u ~ 1u 'lie 111.h 1 ~,;~l] a~ nu 

1 • -' ' 1 I ' {Preventive Maintenance) flU1Qfj1Zf11lJHt.111lu?l'U\lfl~11fl f)\,11 un::'t1tl 

• .. ... d " , • • 1-". .. JIVI ., ... m1J:nu ua:miu11111Jm111 11a11v~011J:nu nM11uummn 11111un 

• l-t'• . A • "' 2.17 n111t.IR 11JJ1Z1Jtl Double-contact!Double-absorpt1on 1Vi81.J1Ufl SO:i; ll?IZ 

Acid Mist t11n1:::1n.J 2"'1 Absorption Tower 

fl~Yt:I 11l1 'i.fl ............. ; .. r. ........................................................ . 11Jll1Utl 2560 

(l!1Jn-iad lll\!lh:mn1> 

ijiuueu0'1u111 

u'iM'n ~IUZ lfliiflatnf (101Yt1) ,)1ftfl (lJ'HlYU) 

1 ::t1Ufl'ltlf)1Jfl111:::0'tt 

( 4 l 40-C6) 118~l1thu 

Sulfuric Acid and Oleum 

Plant 

-s::11uri1li'f'ln~uti111::0u 

11e~11tl1u Sulfuric Acid 

and Oleum Plant 
.r ' 
nui'ihmm7 

vittflfll:: v:: ti 11il'U n Tl ... .. "" " m1111 Utll: 1fl1Jflenrr 

(mt;u) 91011 (IJll1lf\J) 

111t1efl1::: v::11n1fi1 tiiu n11 ... .. ... " m1111 um: lfl1Jfl8nff 

(lfll;U) 1i1fl'11 (1J111W) 

.... ... - ,,. 
Unll'I UIUZ IRIJflflnff 91nv;i7:u:11ni'111ilum1 

cm1;u> li1fl'~ (1J111Yll) 

-------------- -·---·--·------·--·---' 
'tt\J1u Sulfuric Acid and At1flfl'i:::u::11n19'111Uun1'i 

Oleum Plant 

!J'li1t111l!ni•ii•u1" a'v1J 
~ ... ,., l, ... ... ...... 

Ul'llYI 1'll'U 0 flflU'lH1UYltn1 Ulnfl 

... ... ... ,,. 
unm ~m: lfl1Jfl6al! 

(tvt;u) li1nM (1J111lf\J) 

~-, 

~.;:::;111¥125189 
ITT1 ~·inf- I . ' 



2. 11tu111"ne1n111 (AB) 

' .. ' fl11H11 2 (91!1) 

2.18 fl111Ull11l'ih:\J\J Interlock System 11J11u1u Sulfuric Acid and Oleum Plant 

1 i1el'I a' n\J 11J n i w ~iiml l :u1v1Jn rm 88 n 91 n i:uu \Y ~tfl\J ni1t111J191 i ! l\J 

• 1-"- ... ..i.. .... , • 0 -• .. 2.19 991 111J'll\J Ml\J111Jfl111Jl'IW1'111!\I \Jflll 111\JfJIJ/'118IJ\Jl1' ~u fll Wfl1\JfJIJ 

1Jf\n'1'Jfi1~ ci l,;'U Wet Scrubber, Low-NO:i; Burner Regeneratjve Tbemal 

I Oxidizer CRTOl 9ll1J~i!am11'1fo\J~B~~tlniw ··-··--···-·-····· 

11U1V Sulf\uic Acid and 91n Bill :v: 11n19i11ii1J mi 
.. ... .. .. 

\Jllll'l Ul\JZ lfl1Jll8?111 

Oleum Plant l1e1;iul li1nft (IJ111'11\J) 
x ' -------+-------------+---------,---i 
l'l\JnlflHflll 91noll1:vz11mi;i°11ii1J mi 

.,. ... .. .. 
m11n Ul\J: 1111J11en11 

(lllt;iv) 1i1fi11 (IJ111'11\J) 

----i----·-···-·-------
• l'l1Jlilm~011 fins fl' ::v::: 11n1 Ai1il u n ,, 

·--------------->----------· ... ... ""' .. 
\Jlll11 uiuz 1fl1Jflen11 

cmi;iu) li1ti'11 (1J11l'll1J) 

2.20 U\J~ nn ll !I Hl\J/Ul: ii11 iiml'l ~B~~tl n 1w111\J fJIJlrn l'llll] n'!lii lln 1u1 \J 

1m~01 l !'I~ a 1JorT ~ i'11i!l'ihm\J01191119118 \Jun: mnJ 1 pi' nll11: \J m: mu 

1Jn11ll11H81fl11'11i\'liHl\J6VHiitJ1:ii11~1111'lftl1Jflllll8flll\J\J 
2.21 9111 ,\'jj ii' fll rn Ii 11111IJ11: ll 1ft\J;11Ill11U1VNii91 l i'I \J tl l :·-,-1-l]_fl_l il-o-u-+1---~-\J-\i~.11-\J-. 1_V_H_ii_91 ___ _ fla tJ A1:: v::11n1ti11ilu fll'J 

... .. ... .. 
\Jlll11 ~l\Jt lfl1Jfllll111 

1AV1'1Ufl~1\J 

2.22 i'111i 1UH\J~l\J 9lnt'lia1Jti11~1: umi 8 ~\J ri ~ii1'llU B 1J l IJ iii vun: ii l'll'll'n 1rla f 

11188fl1'll;i'~ri•1uii~ Waste Gas Treatment Off Gas 1mz Hydroxylamine 

Unit 

2.23 i'111!l'iitm1J nu 91n 911eutl 1: iin ~ ml'lu n: mrn1u fJ IJ/~ 1m ~ tl m w ti 1u11 ~\J 
.I Q ' ' 

(Electrostatic Precipitator) 't'ltnflU1fll¥111Nl AR boiler nti'U'i:::UlUEl'Elfl\l 

\JllVlfl1!'1 

(161;iv) tlflll (IJ111W) 
----·-··-- . --j .r dl 0 ... "" .. ... .. 

Yl\Jfl f!Hflll flftlllllZVZl1n19111\J\Jfl11. \Jnll'l ~l\JZ )111Jfl81111 

7• 
l'lulilm•nn fl n tlfl1:: flt 11n 1'fi 11ii u 011 

(la1;iv) ii1nfl (IJUJW) 

... ... .... .. 
unm UltlZ tfl1Jflllfl11 

(1e1;iu) foifl (IJ111'11\J) 

.. ..i:.. "' ... """ .. "" "' .. I I A d 
--------r--·------·---·--·-

2.24 ly 01tu'tl11011jlI11'J'j tllJ )1'jUHff11910 J1.;i.;i1u AD fltll.:lf1' .:llfl j 1:;11 HJU 'S ;:lJ ll ll fl • l]lJ tl 1t11 ;n11 flfU.lfl 1;; U!! l1ll 1 fi11iiy fl1 j 
.... "' "" .. 
\JUJn ~ilJ:< lfl!Jft8M 

• "' , ,,;'! ,, "" ..: • ~ "' J ..; 
,J].Jfl'.:111]6 ')fl \jl')fflll]11=3lJHY1ll HTS Furnance1ll09l11 16 Nm /hr f)111Jfl <Imiilll ii1tia l!Jmwl 

,J .. ;;1t J ... ""'tl "'' ... 1;;111ru 5 11J lJ'1f1'fl.:ll.:1;1\.1'1:i1101jt}flflf)j:if1'1\j:31tl0\10DtllJOJ'J 

"' . ... ..... 
l\J1H111rn\J11lVN111J 

~ . 
~ ' d n• a 11~ a ........................................................................... l!JtllV\J 2560 
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(tr1Jn-i'ari' lj!\IUltmfl1) ...... ... --~=- ' (tnr.101'\.J\.l'fl tYfllil1~) ! 11'i1'11 ,.i~: n l'!.;.iH~rriu•11n! ,•1:]r.o .. ~'lf1u1qinl'iit~111iul'elJ . --·· - -· ~ -~ ~'JtJlJEtJfl1\.ll'il 

til>i~ ~ltl• tfliifloatf (te1;io) ~lfiR (1J111~\J) 
....... .:. ... ' .. tJllJfl 1,,u o fltl'\.Jciaunun 1:11ori 



't . .. . 
Vll~l~YI 2 (Vltl) 

'~tl/'·~ ~~~J'k'h<~~1~· ~N·:~r, 

~~~~~~' ~~:·~.... .. ' 
A-~ ,f ,. , •• 

2. fl\Uill't'tBlnlff (tie) 2.25 fl11lfllJ~rul11J1l'llfJ-301Ctfl11;;111vaeo'3JOJ-3iffJ 1111,lfl>l HTS Eumacellfll 

. 
3. f1Nll1VIU1 

A •A 

I ..... ,JI ,,, , ""'"""' 
011 770 C l)]D l1n'lll1101Hll111 J 3 Butadjcne un;: RenzeneUn'JlfJ\Jt}llJ 

a11u;i H'1i'lu141Jmii•;l~111ttQU 110-soo'c 1.1'!! UH l!!Jljl al i•~1I m al 
... . ... ... ,\' .. ... , 

f11Jtln'fJ1IQWl1tJ111:::tt=.lfffll(yllU1Jlfl>l D>lfl11Jf111 ll1f1f]1llflll~W11 QlJfllU lJ 

.l'tio 11111ml'l il'1i'lu l1 IE111~111111!ll1fl ti111u~ He!!!!Hl?n 1;liin u 1a11ml' 

2.26 flllf Yfllllii ~fl 11 lfJ1J l::i 11111j1 Jj ftllHiill tl 1-lfJ l OJ fl' fl ll!l 11:: OJf!'O l::; '[! 'i 1-l 

d d ,. .... • • ... , "'""-
~fl n'll1O'J1 lllJ lO fl1'1! fJ.; l)'f fJ fl ?11fl11017111:31\JtjlfJ.;1;; 111111111 'a}11! 

1h:ilnimvi 
• ,_..... .- '!!. --.---- .. ~ .. -.J ... A • ... 

3.1 fllli'UA lt!J' t\JlJl 11Jl1!JYllo mmtllflll,,tlfllrnlll!UnlflA~U '1flfll1Al!'U'U 

1 -·~ • .: flHflll {JuTI I) fl~'U 

r ff • l} '\,11l C!\}1001:f111]Jfll'JNtlfl 

r d A i'1 r ff dd r; dl d 0 y1uruv1001;;111yn11HCfl 1 I lJYlLCJl111111Jtul! tlfl (BOD) \f:3V10 

Cyclobeyanonc JJnjt OJojt I JOO) C,apmlactam JJojt UJnjt 1300) 

Ammonjum S1iJfate JJnjt Oinit 1400) llfl:: Waste I.iqnor Combustjon 

I ' • ' i Id · (tJnit 46QOl 1'i!:1!1fU 2 577 6 fJ01 !1fTOl11010lJ \l::i(JOD'-31)] Equlization 

t. j1 I I O .. "'1 .. . 
Tank \l101JlJl'110'n'1\Jfl11tl11Jfl1!flfl (Acuyated Sindee Treattnent 

, , I ,, 
System) Hl'Un'1\101'J111l2l:::OfllJllflZV!Ofl;:OfllJ (l 'ZOfllJij1CJ 

j ' • " 1 ""' FJoccnlation & Sedjmentation un;: FUterine System) ff11JiJ11'1fl 'ifl)l 

•• dJ 1AI .,, Cblonnation System 1111;:1:::l!lJ,l1fl111'flflff 1J91ffReverse Osmo515ijfl 

I: ,.( ""' • .. o' l ... . t1 i.n ,..,1 • 
lJllJ'AtJH1y1:;1111111e1ffflflfl' 11cirn111.;111ugn 1111 111lll Coohne 

I t ..r A o' 1 A o 
Water Unit !!1'UIJ1Tl~Ulm:um11!!rn!!!!l! !J'lil! CReiecled Water tum~ 

fl~YO ?lll 1.fl ...•..............••.••.•.•.•.•.•.•.••...•••.••..•.•.•.•......•........•... llJilltl'U 2560 

(1rno1'a6 '!j!Jltl•:mn';) 

rji"1JJ.Jt11J8J\Jl\l 

tiitl'n u111~ lfliiftoatf (1n1;0) '11tlit (u111w) 

HTS Fnrnace 

.I/ • 
nuiilfl1.;011 

l'i'U~lm~m1 

' J..,, ,~ ... ... .. 
llf1~)]1101'iffl1fl\Jl]1 CJ 

;'J .i/ A 
Fir11Jl 1Jl1ffJll1TI>l 

f!Df)f\1:::lJ::;lJf!.Jfi11jjyDJ'i 

9111 t>tll Z tJZ l 1ft1\ii1liiiJn11 

~:; ~.-~. •zj;' . ' ••• ;;.,,_· 'f_·_., :N ~,. 4.~"S:~·~ 
"'· ~,,_,_r- .... ~!!':;t~· -w.::. 

... ... ... .. 
111M11 Ul1 r;: 1f\11flsilf1 

ll!!11i1Jl iJtj'11 (!Jl!lW) 

..,. .... ... .. 
11111)1 Qllli;i lf]1lfl8Dff 

<un5frn i1flfl <11111yul 

... .. ... o' 
m~n UllJt ll'l!JflSnl! 

(!Sl~U) ilrlA (!Jl!lW) 

M~O .............. ~.~.·~L.~~I?_~ ..... ; ...•... ,.~·····~ -~-· \ • 

( 

, • • : ~, 1 , .. ,.,, , " ' ..- J . 11'U1 27/89 
1.JllJOJ'UlJfl ftt11il1'11~ ~::..,J:::£;:!;;!'L_v t: • ~ ; 

4,J1tnf!Jfl11it~u1Mtfaik "iJSiJ)~ ~it"u f; ~}:-n1L~o111ni '5 10~ l ~ ~- ··--·- -~ I 

...:. ... .. .:. ... ... ...... 
1J11'1TI 1~'U f) flfl\ICJl'l'lllll'Utl \lJfl;J 



J1~u011iJu1~ouJ1iiu __ _l~Q~2:_1 

J191nn11a.QmnQn~u (m'llS mmi 8 (8) I Oily Sewer Receiver 

J1"1nlu1~ouJ1iiu (15 u1n111n) _2~~ Q§"~= 'VUlfl 300m' 

J1~uiJu1~oun111"u (15 u1n111n) 745 (778) 
---------- ChemicaJ Sewer Receiver 

ihu1nri1u~iifl11 l<f 264 
----------

fl1'ALLt't::~1~ (264) 148.8 148.81 

J1Lftv,nn0'1:;u1un11riftV1 2 
NHJ Stripper & Scrubber 

148.8 '\JU1fl 25 m' (HRT ... 4.03 hr) 

CQDa400mg.ll (148.8) Capacity 100 m'lday 

Ji'il1nn1'iii'1~!lou111nfi.in1tH 120 Turbid Waste Receiver 

~~~~~~9 

,246.4 

1.2sO .. 

Oil Separation System 

Capacity 1,200 m' /dJJ.y 

pH Adjustment System 

Capaciiy 750 m
3
/day 

120 (120) 

~-----------------------~ Oil -~I (654.9) (to be used as fuel lnuih.fi1nw 

Oil< Sppm Chlorination System 

'\IUlft 60m
3 

~ 
1 

Capacity 4,000 ml /day 
pHl-9 

2,824.6 (2,824.6) 

Filtering System 

2 Units 

2,400 m
3
/day Total 

17-34 ,;'uA'.I) 

~ 4,712 (4,759.9) 

Reverse Osmosis 

Raw Filtered Water 

+ 9,648 (9,648) 

Cooling Water Loss to ATM 

Efficiency ... 56.1% , 12,076 
Umt 

2,284(2,304.9) I 600,ooo o2.10J> + ftU\I\ f\N'1 

Final Check 811.Sln 

'11\flft J,300 rnl 

Oleteri1io11 Time• 1.44 Days) 

600,000 
Process Unit I r . <600.ooo> 

~ 

- ~.!2_4:_6_ - - - - - 1t· . 
(2,824.6) Inside die Pnijcei ..................... l:~·;·p~;;··· . . 

(120) 
'UU1fl 200 m, I·_ ~Z- _________ q_n;:s~c- __________ _ 

i _____________________ ~ Tcmpcra,:::..:-"":c•:.."_':..'..:·3:..ft_:C:.__ _______ ~ 

J1Lihnnnn1::1rlt..1fll'fNii9l I 

~ 2,577.6 

' ' ~ Equalization Tank 

BOD Loading"' 1,368 kg/day 

pH 6.5·8.S 

Temp. 80°C 

J,dlu'1nil'o<1li-il'o<1l'iu 
BOD Loading= 70 mgll, 

Ji1ftr.iv1nHU1t1 

1'lllftmBn"11uu 

(2,577.6) 

72 

(72) 

SS 

(SS) 

''UU1fl 1,000 mJ 

pH adjust tank 11Ulfl 14 mJ 

(HRT = 9.31 hr) 

Sanita,ry Receiving 

'UUlft 45 ml 

fun: ullin u111:: tfliiftonff (lDL;ll) V1tifl (lJ't11YU}, 2560 

..i ...... 1 .. t·11 lllilllll1fl: 1ft'11 l 1Jfl11fl11'01Rl!f Oft I fl14/lft6U flll fl14fl11 

Activated Sludge System 

~ 
Flocculation & 

BOD Removal Capacity= 56,149 kg/day Sedimentation 

Aeration Tanlc = 8,000 m ' Capacity 4,000 ml /day 6 

'e.1 Oxidation Blower= 263 m
3
/min 

I ,2 9. 
!':lud2c 1.0 ton/da·• 

_____ - - - - - - Sludge Dehydration 
' 

µ 1 System 
I """ "" .. 
: 1::11utl1U'flil1LffUt114LfllJLL'fl:::'lf1flTn ~udge Capacity 120 ton/day 

I d, I tons/day 

~ - - - - - -- - --- -- - - - - - -- -' 

~ 

Effiuent Pond· 

'UUlft 7,155 m
3 

Sludge 

~ '"':moJ1if•••"'"iJ"no"1 

... 
i--<85%11,0 

12 tons/day 

(for agricultural usage)! ifiuinuoi Mi11ll"' 'fl1J.lJJ1u. 

ir~~tiu (n1uHd'4t11'tttl?iuuutltH '"1} 

t:! . ' . ,91fl11t1ftt'Jlll f1111\111tf0 

..i .. ... t .. ... i ... ~ . d d r t "'l •• 1 .. ~ .. i . - ' 
Vfl'YI 21Jfl1lflfl'14 COD online Uft::fl11'01flfl'111fl11 't1ft qW'HfllJ fl111Jl1JUfl1flfl14 ,,64U,,411'U1UftOU ,,04L1'1.14n::n1l1\flYl'1HlJfL 1J tlfL 'II' DfL UllJUUft:: 'UlJ'U TilfliflU 

i"' ... ~1 
: .........• 1::tJ1n11UttJ11au~Atti~1~JJ1ftu 

J11av~tH ln1 ~n11 ~1"Hn 1ii9imrtn~ 
Uft::ci'ti1~'1 L~tlU1"1:: I flf-1 '11lJ~fltJHlJ1llfi1lfUfl fll1'0i'ft 1fltJ Third Party 

• Ji~iln1,-tlu1~fnnf1Uu 1rluJ1~1fltunfln1,-lf1~tl1111111ft'::n1Aifu~n1::u1uf11,-Hiin ~~1flR~uii.i~o1da4 un::ii.i1flsi~utu'lh.irunflufln 

Jtl~ 1 fll'l URm1J lltt!l~I nR~ 'II Ill n fll'l ~ 11iluTfl'l~fll1 

"'~" 11~ a ............ 71: ................................................... . 
(1rnn1'ari' 1JllJU>•mn1) 

fl111JotJ01u1'0 

llJ111VU 2560 ..~o ........... ~.'.~.~ ..... ~".O..r.°..S... (. . 
(u1001uuii' an>1~~;·L····i1~ E ~ I ml'128189 

· • i1S 7 ~;-:"-=~= ~ 
4~1U1i\lflll~4U1itft'olJ :__l_.~~: () "l-0

1
roaun11ri • 111~ -· --- ___ :___._, 

1ihi'n ~·u• 1niinooif (101;0) '11n• (umw) ......... ~ .. .. ...... 
1J1lltl ')'lfU 0 fltlU'r1"1U'YIUYI 'OlOA 
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j• ,. 
. .. ' 

llll~Wl'I 2 (l'lD) 

~"'-'-', ,~~,~· ~,"~"rif-.~'' .~.·j~>".)""~.~ .. -'*'.' .. ' .. ~···.~~,·~'~.t-J.~;-.~;;.:•._f,;>-<1',z.,,,,~·.~,~1'.~,! ~ -'·,.. .;j 

.'~~;·''ll:.£1,l)l~"' "?:,'< > "f ~":..-'·~ ·~¥ tM111~·< ·,. ""·1''"' !~1 ii.{811 ' ,,,. ~ '1.._~'v"l;.~-~·-,~~,,_,,.,_~-.,- --~w...,~ • .,. ~'- l'd ~"'~ ,,,n.11~.--,,,.,.~,, • ., -"""~ ... =t>l~.,,-JU~,, .• t~,., ,~,,,,.__ ...... ,..,,...,.,,-,... ...-... """' ' _ ..... ~ """ .,~,.,io.-J: ______ ,.._ ~~~,.~-...;;..-..: """'"'.;..,,~.;,;.· .. -"""- ~">,., '~··h~ -~-~,, .• : . I ,. i1· 3. f!llllll"'lll (Re) 3) u1mmnnaim1 rnm1y 

c. ''iftl'iJ '. 0 lJ1!D'UVlOl18-llJJ- fl-' 11J1~1!Jru 72 U01llflOllJ¥1lnll j]ti)O 

111!111111JJ..i Sanjtazy RecejyjnE ~jjfl11ll~ 4S UOl!JffrJ111111 

lMfl Sanitary Receivina d9::ii1HY1~1j11is1ifv..iftu .i10JyJ1Lffu 

,,,: ... r-'"" .. 'tt ""' n'11JlJ 1;:11011\JlJfHn!lflU?Ol !1Jl! fJ\llOfll:ll l?lJflll NDPI I 

4) tl1.Jyi!y1~flY 
J ~ I ~ r • I • • • • • r .:. 0 d UllJL!)UlJ11!lJ\l;f{l01111111lllfl;;i1;l1 !fHWlfUl101Jfll !lJll111fllj 

J~'·''FliJ~ ••• l ltl flYlJllJlJ fl'?UlJl]..jlJl fltJtl'Jllfl11\l:IQ01111j1111U'1o/1JJUfl 

I ... °' °' r: I .J... i.r t l .. 11 ~ ~ l'VlJ If! fl101J 01 !lJ 1 91flflJlJ)'l11011 JI 1 fl lltl :ifll 'if\ f !1J] 111fU1J JU 

' .i: ' • 11\J'fl~llU 1.040.9 DD\JlffOIU~l/15. Ul'fllllfl 

"• v:'.~·J~::.,Jf.-~- __ ~;,,; 
·•:. ' ' ~1~~J'll'!/)J!; :c

--~ .-.... 4 ~ ~<;:"_- ""':: t .. "-"i'\~ -:~,VJ,,~ ~ktc "ftt.r:~~ .:- ~ •. : .. ; ' 

.:~-~· ~1~U~J~t?l . ",~ ._;r.r.1§1 ;~~~w~:;J;t~JH.~ .. , "' ,, .... t 
.., l ·-~ ..,. ' . ' ;;;> "--,, ~-"'""---·~ • • 

r .1 1 '·' .& • · r ·-·il····· r-, -----; -- .. c ,,, • Q ~ • Q ' 

3.2 uJHu UJJUlll!lu,:um:tJJvn~u-11~1:tJJ1JU111urn 11 '1nuu 11neenu->H 1:1JlltJJtrnu11nv - ~ne111:v:11n11111uu011 1Jrnll ~11J: lfluflanff 
r . • r ... .. .. 

1:11wu111n:1:mvn~u-1mMu1!1'1111tu: (m1'!m) ijJDfl (11mw) 

3.3 e11n1:1111!11ii11J11ffV'\18~ hH1ulife~lUi!flll'f~fiflllJllN;;~l~llUUrnl ;;\J1J-tl1ii11J11l!v ----- llDfllllZVZl1nl~llUUD11 llli'fl ~Ill:" lfljjfl!lDff --

• • -' ' 1 ·' • r "' ~ Q 1 ••.1 " Q .. • • \Jll~1Dl<ll~JJDltllllJV UlZ\J!JJJllJllUJlnV l'flflUlllUlt!Jll llUJJlZn'fl~flll'f (lfll'!m) 'JDll (Ul11'11U) 

•A ,f • ,f • ( <!. A .! J' 
111UfJIJ!lDJ1JJll~1Dl<l11Z!JlJJJl\JflUllnV 'll~JJ1Z0fl!JM1V 

o mhv Oil Separation System 'll'Ulll 1,200 UD\Jlfffllul\1/-iu 

. ' . o 'ttU1V pH adjusbnenl system 'll'Ulll 750 UO\Jlfffl11JA1/11l 

0 mhv Activated Sludge System 

o l1U16 Flocculation & Sedimentation 'll'Ulll 4,000 UD!J1fffl11Jflli-i'u 

o 'ttU1V Filtering System (2 Units) 'll'Ullll11J 2,400 (IO!J1fffllUA1nU 

o mhv Chlorination System 'll'UJll 4,000 t\O!Jll!fl!Ufl>nu 

M~n ·iii1 >.A ............... ~ .............................................. r If: ) 
l"111Vtl 2560 

.. t)14u{ jl,~1Ji<'VWu01>'11 E. J 11tl'1 31189 

(ll"a-iari' ljfJltl»mft;) O<Yfl ............. ;~~~~~:~·~-~~~;~;;0~~~;7~,~~~;~ri ~-,~ 
rji'uut1uti'1u111 lJ'<i1m1J1011il~111~tl'n" 

1fitT11 fJllJ:: lflijflfltnf (lfUYn) t10n (JJMl,,U) u'ili'n 1iu 8 flnuiautnni' i10i11 
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4. 011911m1nin•M1MI (ft8) 

... ' 
l'll~Hn 2 (1'16) 

ii1tl'1 ri111;ti'uWml'1 ua;iim!uWml'1 1ii11~mh;m111 24 iwil 
•;:QOi!tlg11;ie11111oe.q1811010,,fJ.qtfh1 <Waste Holdine Bui1djng· 

WB> rifl \J i'11 ri.q],J',r, '" Y1u.q1yii 1fil1'111"'J"11nni.11v.q111 

11y011 i'1 111hi1 ;119811 I 

o Lactam Resjdue jj1!1;;1nru 3 624 pjyd'J 1::1;1n1111111111!01i'ia 

]f!U0111NJ;i AR Bpiler 0 Jnjt 4620) 

o Extraction Sludge ii1!1:111ru J 387 2 iu5J ,::co1111111111lrl1i'fl 

1flll011lHJ;itflllN1 Incinerator 0 Jnit 4400) 

O Waste Ammonjnm Sulfate ~njc 1i1J1;111w J 700 iu/jJ 9;!QO 

1111111111Jd1ff1]flf!D11lNJ~lA1!N1 Jncjnerator {J Jnjt 4400) 

.. • .._ ..114 ~ d .. , .. d i-r..:..: 
o ft111..,1ltin1v1l1 Jt 1v:un101100 yo..,1011 un;;11111111 nn 

81fll101):3lfl110101\Jfl·Uffu <Waste Ho!djng Building· Wfi) rivy 
• , ,f• , ~,.{. , . 1 I 
9fl ff..] ]Jtlll1lJ Jfl-31\Jt!j1Itl'ij\ll1 e 91 011\J1ll'4ltl1 1'tfD11 91 fJ l . . 
1 .. I I""'- ..,, ... • "" l I ~ flfl2!1ll:31 Q 01 Ul)') !Of) \ll 0 01 lfll llJ\!4 llJfll :3 0 )'j l 'i;: Dt}lJ JU 

Cobalt Solntjon. 9041'1;;111ru 4 fly/iJ 

tptabydrate 1 l1;1JJlll 24 !\yA'J Cobalt Sulfate H 

ZnO-Caco, I Cylindrica1 ll1:m111 14.5 !\u/11 

TiO,-WO,·V,O, I Ring iill1:1JJ111 0.7 !\uA'J 

Tio,-wo,-v,o, iill1:mtu 1.1s !\u!il 

A•-' $-
H~1Hl 11'n '1.~ ......................................................................... .. llJlflr!U 2560 

(1rno1'nd 1J1111h:mn'h 

(1'uuou01u11 

u;li,, U11J• 1fliifloatf (m1~u) li1n• (mn .. u) 

/ 

A 011\11~ ihi~ l'J'f - ·-
M,,.D ................................................... . / .... v ., ...... ,. I mh 35/89 

tuwo11m>i' il11ii1.,,,J / ~ t. : 
._, ~ I '!O""'l ...... "' • • I ~,,1u1qin11n~u1ritfnu'--·~~_,u;. 1· ~,J\r~unun ·1tl5: ' ...... .:, ... ... ~ . ... --~------ ·-·· 

1Jl\ll11'YU 8 tl8UCJfftll'\'lUYI 910fl. 



4. nm\'11011nin'll&~1ilu (nu) 

..l ' Vl11N'll 2 (Vlll) 

.l .A •1 "f,I Pd·Al I Cylindrical 9f~1110lflfl\11J'i;!ll1 1;:111tu 1 4 tlY 

~ .... , .... it"",: (1 '111\UJ-3 1flflPl!flflOlO•l?l4LfJWijlJ) 

.l .J 4J •1 "f,I ft-Rb Ganze I Net CV.;HJ010fjlV\J'itll11;i)J1N 14 S 0 HOlll 

lif Huui» iiillWlfltllfll O'U6~ I iww11d l 
4.2 ri111u11 lil'iim1 t'nm1 mn'UMI i!v'Ull~ lfl1~0111il'1ilu1iJ91111~ Ot)\llJW~ 

1~u1t'll~ri111u11elirnfli~fli'll 1'!iu 1h:m11m:nn~Qt111Y111nn11 1~ll~ 
m1ri1i'A~~ugQa11'hrl'1Y11~iiil~uK1 l'l.I!. 2548 1ilu9l'u 111umn'Ull~1ilu 

~1ii11~u lil'tl 11h i uri1ift1f1Umhu~1u1J; 011 fo ti i ifl 01n'Ull~1iiu~1 l.fo 

6~'1!1919111JOt)\11JW910\ltl1u~1u11'11011~1~u1t'll~ 

4.3 11l1Hfl"l-x~011fi'11uun'UUZU1tZii011i11011~1\11JlZIY1J 1'1iu 'UU:~IY11Jlln 
. - ,,,. .,,, "' -" 1 .. . ' , • . ·- Ji .. ,,,. 

U10fl1JIJ1 'U l\lll "llJ\191\J f1Ul11J111Jll'lll91\IU1U \IU0f;l11J'llll'l'l '111l . ~ -"' .... , .... 
ll~t\11A91n\IU1U~1U11'11011 ll'l8flflu11Jllll'UUZ'l'l91ll~U1 u0191l 

7• 
l'IUi'ilm~m' 

J ' 
- l'lui'ilm~nu 

• i-•4 • • • - ' I -.r -Y-1 ------.. ----
4.4 01\!Ull 't11Jf;lll11Jfl1J1Z1J1J01'9fl0111Jflml010Q911Yllffll11J9111Ju1Z011! - l'IU'l'l llH011 

..:...i ,, 
01Z'l'l11~Q91IY1\lfll11J'l'll0U1'U8~ _________ , 
. i• , 4 y ~ '1 • 'A "' 4.5 01\IUA \110'UUIH010'U8~11YUQAIY1\lfl111J~O~~lll1Jll1 '111ffl'l'l'lll'l81UU 'il'lltJri~o1n'llt:i~1ff u 

fin t:ifl1 z v: t•n1fl11i1u 011 
... .. ... ,,. 

1J1ll'l'l ~11JZ lfllJl!afllY 

(Llll;}U) liififl (IJ\llW) 

nnt:ifl1::v::1-rn1~11iiun11 
... ... .. ,,. 

1J11J'l'l ~l1JZ lll1Jll8111Y 

(1miiu) ~ifl'11 (11111w) 

Vlfl V'fl 1:: u:: l'lftl A 11 Ut1 011 
... ... ... .. 

1J11J'l'l ~111: lf\1Jflll!llY 

(m1iiu) ~lflll (IJ\llW) 

flnll11':u:11mfi11ihm11 
... ... ... ,,. 

1Jal'l'l t111J: LflllflllltlY 

__ QM111m111 I I (m1;\u) u1fl'11 (ll\ll'llU) I 
... 4 ,, . ~ ..1... ... r. . . I . 4 

'lie~m~1u01111f~1~o~~o~~uumJ~ lf1Hm1 

4.6 011flAmenr;i'UUIY~OlO'Ull~lnU'l'l1JOU~A~~,Z1J1J Global Posinomng - 10'UUIY~OlO'Ull~llYU 91116911ZUZl1111fi11UU011 
... ... ... .. 

1J1ll'l'l ~L1JZ Lfl1Jll8111Y 

(1v1iiu) u1fl'11 (11111w) 

... ... ... ,,. 
lJlll'l'l ~l1J: lfl1Jll8111Y 

System (GPS) unz1:1J1Jfl11J~11m1111hrn ~M111mrn 

~ li'fl 1M'iifi~'Uuzti111i'rn~m1111111'110~1iluu~o:,,il•1{91111 ~11~H ~ 'llll~ J',,~ lm ~·-n-,,-----1-1---A-n-0A-,-=-u-z-11111i;\'11uu01l 
1m~m' 111Uuu~1ilu'Uu:,i'1iu 'Uu:~1Y11111ntl1miu1111i'lmi11. 'Ue~1ilu (1ll1iiu) u1n11 (ll\ll'llU) 

tiuAnuu1ntl1tl'M1u 1'1Y11i.lu1~outl1iJuun:mw1ii 

A '" ;;z -------- . -- ··---... -, 
0-l'VO 11n ~.ft .......................................................................... l"W1U\I 2560 "'~" ............. ~.~~.{.~i.r:.~ .. f ... Visi<:'rfv E. LE= 1 ! t1U'1 36/89 ... . 

(1rnn1ao IJ!J1thzm«1J (1nt1E1U'Uff ffl1i11") ,~...._.,._""' ~ " 1 
. \ ,!75"t.fil 11n~ i::~ ~11JJ?.ff!n~d '1·11 ti! ; 
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m't'tl: 1ftojj011ir111nmu~rlo1ir1ii11u1:mo1l'i 111nnii~i11i'lu.1'0~1'1l'11u m111ii1111nz1'flm1J1111 (1e1iio) ij1ri'11 (1Jm'lf11) 

,I•._ , .l .oil., I ·" .a Y. • ""' SI A 
1ll!1lf1~1\I 1ll'l\1'111Hfln11 ~Z'1011Jn11~00'1jll!1911~111111lllfl11 llilZllO~IJ 

01111111tto1lfl11lfj1lfl11M11il111111oa111tli1t1i'11 

~ i ll • . ... "" ... .. ~1"2 • 8.6 1111911 1Dlfl8\1911~ 'j 1JH1111!!01\lft11lfj1lf1111Jll\lllilZ1111l1111fl1 l'lf\I • -

!lwir11JU1l'lllf ilf 1o ri e i 1"1ilt1u 1 z nwi YI !lwir im'll'1riou1.l'i'llolj 1111A 

11n:!l1011Jef11111nni'ui'~n11ihil11m~qmiiu 1~11.1'11 

-x ..: ... .. 
't't\1'111l1111l1!!111\11111lfjlJ 

11111Jii1111 nz1'11 m 1J1111 

flntl111:::u:: t1n11'1tilu fll'I 
... ... .... .. 

!l1lll1 ~l!Jt lfllJflflil!! 

(lm;o) li1ri'11 (IJ'111'1fll) 

a.~o 11~ u1. ........ ~ ....................................................... ' i I " EJ 1 "il'1 43/89 1"1110\l 2560 M~o .............. v.1~~ ..... ~ .. ~~~ ........... tV·i4i'crYv t .• 
(1!11a1'atf 1J!lJU1Zfllff'i) ' il • (UlOOl\l\ll1 l1ll1 .. ) 1JStli1 'iffv a fH)'J;)'aunUTI . - l 

1Y1tl'1 ' 

@'u1J01Jtf1U1'1 Q'll11rnym>ii•111•il'o11 -------------"--·' 
11W11 Qlll• 1t1iifloaif (101io) tlrifl (11>11 .. u) ullil114'l! 6 flOUciftUll\nf 41tls;i 
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8. e1v1e"1111l'n I 8.7 li'11 WiiuN'llm1ti11~i'n·11111tlnHu~1~u1'1l'6~nuf11111tlne1uimrn:1 :mi 

1111zm111tluei!.ti'n (Re) 1iilliu~iiin i rn•in;;i \Jn Hii ~ m ~ \J 111J ~~ 011fll1g11nrn11 s ~it u u Ti fl 
' i .l "'1 ,,, ' • .I ; ~ • 

111J1H111u 'llft'lll'I flHn11 .. un 11\Jlllllll\J 11111 un:11n1\Jfll191fl 

Ui11111matfl1111fi1J 

i---- ... r. " ... ,.. A· ... 
8. 8 flfl 11~~ tlm 111fl11Jfl11uaz 9111~116u~11111(11111 ntfl1111fl\J i \J rt \J il m 11111 

I 8.9 

"'I ., ,.. -~ d .I Jo. I 1 u }I 
llnl'l.I fl11Jfll1fl1111fl'll ll nt 1fl ll 1111111 'II~~ ll m 11111~nn11~:11~lltyty1111 U • ~ 

, .I• 1' • .I.I• .• ' " • • • .I ' • 
llU~1t111\J1l1l1116~flllJfll1mm~91Ufl1'1111'11'1fl 111l6~m~l1 llfll'I. tlflfl 

A ... • ,.. -
(11111'1!\J) lft n R11111111111 t1Y61J ~11111IJ11 uat m11111'11 111n~11111fj11 ua :m 111 

• ~ .l.i .I ,.I .i • • .I • A • • , 
fl\Jl1fl1'1llaU'llllllM llt1ntl'nl1:'11fl1L'll'llfl1lllflfl1116Lflflfl1ll1 11a11n~ 

.. - ,, •• "'"'-• • • d - - • nl '11 n 111'1!111 I• 1111' l l1 l111 E ~ fl11Jfl 11m11H' iu n1 'Ill i rn 'If 19111 n ~ m ~ TI 

.I ' • ( 1' • .I 1 • "" '"' ' llfll'I. tlOfl IJ111'1f'll) llllt1Vl11'111l1'UM flH01'9tll11'11'1101111flf\6 

.I • A .i - .. ... .I - 'A • -
llltlll\J~ 1\J n'll Lft61111Y1111 f1 'rllflll11'11 llTI1ll i: LIJ'll IYfl 1'11flll1111'1'181111'11'11n11 

lli11nuuti11iiv~li1'1111111111Jimui'll s 'lllil 
i'11ti111H1Jm1fi11fintl1:111"11~11J1z11-i1~ u'hin tl""· •1ti" (JJ111'1f\JJ un: 

... .. ... " ... . .. ... . ... 
IJ1llfl UL!Jt lfl11fl8flll (18L'lfU) 91011 (1J111'lf\J) Lft8fl1L'll\J011fll19!!61J111 

...I ... .r ... .. ... ... ... ... .. 
111111~l1Lflll11\J01111~11111 Ql11 Lfltfl1111fl\JIJl11111llD1'11 fl11J1j1Jfl111J fl\Jll flZ 1fl 

·"' d .1. .I~ .I •.1 ~' • .I • 4 • 
lJ, 111911 01'11l111fl1 l I lJ a U\Jll ll fl~ L lJ ~10IYm1: !1fi11'11'11flllll0911176LnIIn11 

,f." d -·"•Cf ... ,..,, .... 
11 L11fl116~fl1'111l111'lflfl 06'11111111\J II~ fl1'11DlllJ'lf1fll111\!l1611'11 II ~!Jl\1111 

... .. .. -~ rd 
!!01'111111Jfll111111111'11llflZ111llllJlfllfll'lf 

A'" J a.;yo 11111.fl . .......................................................................... 111111nu 2560 
~ .. tJ ... (lf11D1ft0 ljil! >tfllftl) 

rJ'fo11emhu19 

u;li'n U1t1• 1Hiiftenri' (m1;0) 01ri• (11111w) 

"-:!" 
·v~n~1iilll,~ii· 1 

:L "'' ~i-Ztsti1u_j 
- T, " ,., 

:..·.;~;1 •· ,,,. '.\JI~ '•fili'fi . , ' • .11. }ll' .•. l)l, 
-- ~ ~ < < ·'" l' •• "·" .r ' 

• !'IUiJ1m~n11 flfl 6111tUt11111111 LU \J n1 l 
... ... .. ,.. 

IJ1llfl !211JZ Lfll1flflllll 

(m1iiu) li1nfl (11111'!1U) 

.r d ... <:II 

l'l\Jl'llJ.mtu flm\J fl11J1j 1J - flflefl1zu:11mi!11il1J011 
... ... ... " 

IJ1~l1 ~LIJ: LfllJflflllll 

m11J 11'"1111n:111\J'i m 111 <1miiuJ li1nfl (11111'1!\J) 

..r d ... ... 
rt'Ul1t1>1111111m'llfl1t1fl1J • 11nf>f'l1::v::11~1ti11UunT2 

... ... .. ,.. 
urnn ULIJZ 1f11111na11 

m1111i"11un:1"u;IJ1f11 (1s1iiu) li1ti11 (11111'1!\J) 

~- . -- -...I I',.. ( If: 
.. ~6 ................... ,q.1~~ .... ~~~·'l .. V.Uiorv f. I H1fl 44/89 

' 
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~ ~ 
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8. 81Yl8'1fl\ID 8.10 11J8flllllflll~lZ1J1J~U!H01'11nl11J'IS1ftllTI11lll' lTflllUUD1n1Tlll8~lflU 
x· nufilm~m1 .ineAl:v:11ai1i11uun11 "" ... - ~ 1JaJTl ~l1J: lt\1Jfl8lll! 

uimmmlaaTJti'n (Aft) 
.... 0 lfl ... ... I ... O fd 

, Z\Jll Ill'! ~1 Vfll 'llll '1J'IS1111n em 1~ 1101J l: 1J 1J 11111111 i o Afl 'wn 1'11 (m1;m) ~lti'Ti (1lm'!lu) 

~n11'1Sl~itl'nw1unv:11m s u1n 
7 ...l

·~11~n11 8.11 i'111!l'ihmun1lll'1tlle\J Gas Detector, Heat Dectector 1111: Smoke - !'iun~. - • ' "· " ' 
... t • .. .. , - • • " 

Detector Tlllllll~lllV 1\ll'tUTl lll~flll (IOl'!fU) 'lfifl (1Jl1l'ISU) 

8.12 i'111i\'ih1Hu1N11:1'~ 11ntt1e1J ua:t!11~foi.mie~inhl\'1'11nlrn'IS1ii - nu~lT11•m1 11ne111:v::11a11i11uum1 1J"ii.i'1~mt111ii11enn 
ti'~d (m1;\v) li1tifl (11111w) 

_, • ' ' " ~ , l "1 o "1num:11~m1111mn'll!l•ne11~m'lln1rn"1S111mv unun flHm1 

1i1uthttl'!01'U 
... .. _ti.a :Y, ti ..I 0 ,:_ cl ... I 

o '"' rn1J i.mu 1nm ml 1111 tllems v11~e•fl1'11n1 rn'IS11191 nn o 

'tlUri~111l'1utlnu/11ii'111n;:1101il1111Jfj1lil'1v Portable Gas Detector 

'li1•tl'u~e~n11ri~n1'11nrn'IS1ii1'll'1ii'ri1J~uri~un:mvmi•nwiie11 
t 

Ull~'!OflH 
.. t .. •ell ilil ...... ,.,, 

o Mllll~11a1f11\Jfl1Jn17'1Vfll'll llllt \1H fl11TI1\J1l11UTl8~Ull~fll'll 

• ,>-"' ... .J... .. ... 
tns .. 1u01wnmfl111~mlw~nt11u 

• hf4 • 1 - A 1.1' ' I ' I l "1 I . 4 I -. 4 , I 8.13 y11 m::m1111u~1J!lflJJ1JBijDI!llJJlfl ~rn1111eny111J111rn;m11~1J - l't\1'1 flnm1 - 11a1J111::v:11ni1111uum1 - \JaJTl ~m: lfl1Jfl!lall 

• , .... 11·.r .,. tl9)11011}1HC)(-.1t:tlT-.1fUll\lJ1™1lf-.1 fl-.1ft1Uf.111 (Control Room) lriflll 

f ,, ..;, t1 J. ... I o!li 'JI I 

I 1l11Jltlf1111f.111011 fl\Jn'11!1ffll't'H'l-.1 l'!flJ LPG Ufl::ll11fJ NG 1v1u 

t!iimv11N1i,..ir 

• ._.. · · .. • I x "1 8.14 '"' ll11JlZ\J\J Block/ lnterlockmg Valve un;: Safety RehefValve TI111rn - l't\lfl m•m1 

n~tJijmv1untTI!lftltifo~!J!lut'll'1\in~tJijmmfj011U1VNiill 

(lilt;\~) ~1011 (1Jl11'1SU) 

9lftt>~1::v::11n1~11Uun1' 
... .... "" .. 

m11n u11J;: 1111111sa11 

(m11ivJ li1n11 (11111"1Su) 

r- --

El! .. .; .. r:l.. •• ~ ................ !11~~ .... ~.t:.~ ......... i.. .. y.~ E. n~'!fO 11't11.~ . ......................................................................... IJJ'MJCIU 2560 ti1l'1 45/89 

(t11Jo1'ari' 1jl!lth:mni) (UltlOJ\lU,f nn~11'Jf) t '1S't¥1l :ilfn r) A-<}1.!J6U1TIJ ; U-1rlfl ! 
'----·------ ----.. . 

fJ~1JlJOUfl1'Ul'il tf~1u 'll!"1'i! otn•il'nu 
... ... ... .. ... ... 

urnn ~IU: lflUflOOft (t01'1•) •in• (UtmfU) ultT111iu ti flnu'liaunuti' t1tifl 
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- -~ • , • A • , • •• "' ' ~1 O A 8. Ul'lllU\ll~D 8.15 lllZ\J\JOll Shutdown \lfi11llLORfillll 1rn'llllU1'1lllllJ110~uollU 111 - 't'l\1'11 tlHOll flnllfllZUZLlfllfllL\l\IOll 

_, ... I ... I I • .. d .. _1 ... - ~ J! A p 
1111:m111uau~u1n (fl8) 01Z\Jl\1011Flflfl L'll\I Tlll'll\l!H Mlft\J Mu~OlUl LU\l"\I 'll~All~'lfqfl 

.I....... ... ... I ... ... 

1J tl \J ft nl llfl\1111 l ll ~ll Ul~ ~ fllll \1911 lllLA\I fill Shutdown II \J \J ~ fll ll \I 

L~8RlLU\1011ftlltt!8\JllDZLlt\1~ 

8.16 tfl1'11'ii011e1J11J11n't'IUfl~l\11\lnlllneo1~tlnlwri1'1fi'IJfmfll\J~1Jml: / - if\1~1,.~~011 
11mil\l 1~e1~\101lfftnunij1Jii'1'll m111f1~1U'l1Qiit1nm1ufii'~i\11l11J!B\I 

• - "" ,, 1 - ·' ' LLllZOllll\JL't'l?I~ 911lllll911 Jl'LI ff1flnmflVl'll8~ llUlJlZ\J \JllflZ~ uflllU 

I] • • • • • ,,, A t, l. "1 • • // .• ~ 
8~fl'Llllnt,Z•\J8flllllU '1Qflllllfl~ \l't'l\ITI llH011llfl~'LI (luTI 3) 

o Water Hydrant and Hose Box i1\ll'LI 67 i!fl 

o Deluge System i1\ll\I 16 ii~ 
. • ... t ..!, ... ~ 

O Fixed Water Spray System 91\l?Y 371ft Plflfl~l)]11lf!11 2 iffl 111Jl Y 

:!2-Vl 
o Water Curtain System li'l\ll'LI 6 i!fl 

o Fixed Water Suppression System ~ltrru 71M 

o Fixed Water Monitor '1U1'U 81fl 

o Stand Pipe and Hose System \l1u1u 44 'Vfl 

o Foam Hydrant t1\ll\I 23 i!fl 

o Fixed Foam Discharge Outlet V1u1u 121fl 

o Fixed Foam Spray System li1'Ll1\l 191!1l 

1 . • " ... t ..:, ... ;'! 0 Portah e Fjre Exttnin1sber Vl\J1tl 3571ft fljilfl~!l11Jl9)11 2 'tfl 11111 Y 

~ 

- ~1'fJf11::tJ::l1t11~1liiUfl11 

... ... ... ~ 

\Jl'llTI ~l\JZ LflllllllUff 

(LBL;\U) d1fi'fl (ll'lfl'l!\I) 

-.. .. " \Jl'll'l1 ~l\JZ Lflllllllllt! 

(IB1'liu) li1ti1i (1Jm~11) 

A ,J ;;--

- ··-
r ,'~ Lf:: ~ l 'Hif146/B9 fi~'ti'El 11l'l ~.fl ........................................................................... m111V\I 2560 .. ~"······ ....... :?1.1111~ ... ~~.!?~ .. ~ ..... Vl~o-rt; f. 

(1rna'inli' 'lDJth:m«;) (u1vo1uuli' ii11i1*)'1-;;~-;?tt~}~~Jauw_1rl 9'Ji I 
~! 

rj'ruJJn1.101u1u e~1Ul'l/fll>il"11"tfo·. . --- • ----------. -

u'iill {!ltJ:: tflUnonff (101;0) 910~ (1J111Y\J) u'il'fn 1i'\J 0 fltl\J'Ji?Hlll\J"ti' ~hfl~ 
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8. n1v1nmslu I o Clean Agent Fire Extinguishing System (FM-200) liiu1ll 11 'ljil 

m1:1n111tlan11.0u (An) 

I 

I 
I 

I 

0 

0 

0 

0 

0 

0 

Fired Truck lilll11l 2 flll 

Electrical Jockey Pump 2 'ljA 

Electrical Fire Pump (280 m'lhr) I 'ljt'I 

Electrical Fire Pump (680 m'ihr) 1 'ljt'I 

Diesel Engine Fire Pump (680 m'lhr) 2 'ljt'I . ..,, .. , . 
Gas Detector •lll11l 97 tA Lvt8tH11Z1~fllll1 lffl~M Combusuble 

.. "' ,,, ...... c:I .. ti • ........ 
Gas Ult11UUIJ \flllLLU!lllLL!l:MnntmJ lilUL!IOfl,,!fll~fl•lnil!ll~ 

\lti~fl1l1Zl-fif\ (Lower Explosive Lim.it : LEL) \10~ Toxic Gas 11?1:: 

Combustible Gas 1 ll nm!l11 d'~tt!I: tt f~ ii11J 11Jl1Utft81lfl U, ti~ 
i1's~mu~1Jthlln!IH mnAl 1'vtum1i'1i1111 lt11u•djmrn ?1~1ilsll 

• .. ,. • .I .,, .... ,_, 
2 lZillJ LIJS Gas Detector LL•~LA81l'1 24% LEL •ZIJM\ftnflt~l u 

Al 1urnu 111111~ ~ s~ n1' 1ilsll lt11 u11invtu11n,,1i1sll1iit11 •1 n 

• , 11'1 "" 'JI .I .o!ll SI • }I ti ..l 
nu 11 1111~s~nl'l!m11w11u iu u nil 11 rn ~s As 1 •llf'U in•: 
•""., 1'°1'1""'"" A,..,.,: 
AllllllnlllZ~IJL\f~Lm:un L~'11l'1 1m:t1Jfllrn~LAS'U'Vl 60% LEL Shift 

• _1 ""' ~ ~ "' A ., 
Manager •:n 1011 u1Zt1Jll irn lll n ,, IU t m: rr ~ n 1 rn~fl LAil Lil' s~ • n 1 

o Smoke Detector lilll11l 153 'ii LL!IZ Heat Detector lilll11l 184 ~A 

a.*o 11~ u ........... £.. .................................................... 1Ull10U 2560 

(truo1otf 1J'lllh:mrlh 

r;ffuuou61u1\l 

u"ilTn fJ1U:: 1t1fifnnnf (au;v) 91tlft (1Jl11'rt1) 

,.- - -

bl ,. , - I V.' , r: u • VJ~~~ ,ri,r ,~,, . . Wil t: l liif1 48189 Mn ................................................... 4 .... ;.·;;~.!,;- • 
' ,.. ... ... I ~'~l.f·1 'ii·• ii .-...,1rrnun11ri - ' 

(1.116011.J'UYI ff'11H1'1t) \ _ _:~~~-----"-~~:_:_:__ 
!il!': 

J'11rn111Jn1>ii~n1Atl'ou 
...... .. .:. ... , .. 

'U:i'Ml11~U 0 flOUciaUl'IUn 'll"lOft 
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Health and Envuonmenl (OSHE) tl11J'llO!llllJ1Vfl1lfuil 'll~IJl1\J1'1 

~~~oitJtl 
o 01lfl1l!Ull111UllWfl111J\Jnatlli'u 01;\1au11iu 11n:ii~111tit1°81J 

... ... .. ... A. ... ... o'.o! 1' 
l11J ~ ~ m, 1'111lll'flj1111nn'•n11111o'l'Inn1'11'1~11111no1J11n:fl11 u 

tlaa•nu 

o firn111111N11n1,;i11ilu~rntl'1u11111J\J11011li'u a1il1ou1iiu un: 

11mw111•i1°01J111mln1~1111i'.lu11Nu~1utJ,:9'1il 

.. ... ~ ·-------t-·-, 
~ ' I ~ ) 111l'1 55189 ft-l'li'O 11l1 S.9'1 ........................................................................... llJ~10U 2560 n•~• ................ v.1_~-----~~:C. .... j----V~v 'f. 

(l'f1Jo1'nri' 1j<y1hzmff1) , a - . - ! (Ulnoiuul1 l11H'lY) ~ 11S1Ji·i 3lf-u 5 001rJaunuri Q'1f!f; ' 

d!UIJ6U01Ul9 e"1u1tymlil•111•tl'ou ---·---------

u;>in QIU• 1ftiiftoaif (101in) 01ri• MnYu) ......... ~ .... ... ...... 
1n1n1 1~u o flO'Ulftauni.in "illn'I\ 
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, ;,.~ '.''"" Ul!"':~J!, ~ '-' •, ;;llj~'7'.'::'""~~-".;tfJl..w<>\ll1!!l'J! · ,ll.,... .. ~l'\( ll' . 1l\ . . '· «le .Jj;, .•• ,..q . .,, 
s. e1v1etmiu 

1111ZfllUIVD8flflD (A8) 

o 011fllUfj1Jm1ti11ii\mu'!IO~l'lu M1uil'1um11Jtlno11li'u o 1il1ou1u u 

ff fl1\'1111flil'8 IJ lu Oll nl~ lU l~Ofi 11UU 01lli°fl01l~~11lflii'8 IJ lln Z 

fl111J!ln8flflU R~rl 
m1ltl'f11111flum1nH1u~tlno;ili'u11n:m1n~Hli11u11ii~ii~o 

m1n1~1umh~tlavflli'u 

011 11tl't'!lfrn11'i011n1~1u ~ 1iitl noRli' u 

- m11lo~tiu011n1~1u~iiiiJnoR!i'u 
8.32 li11hl'ihiNun11ti11iiu~rntl'rn;-1-11J_tl_n_oflli'u 01;l1ou1,ju ;~~~~u~1~H~;··----- --1-: 11no111:u:11n1ti11ilum1 \J'ilin ~m: 111iiflvnri" -

.. ,, !] .. ... ........ "'"" 1m1111no1J 11n:m1 o~nu11n:1:~\J81lAnu Mu 

1) 11Num1fi11iiu~1utl'1um11Jtlno11tiu m;bou1,ju 11n:~~11111llo11 

o n1rn'h11rn111Jtlno11li'u 01il1ou1uuun:~~11111tl'v1J 

(Occupational Safety, Health and Environment Management) 

o m11lo~tium11JUlll•iiu (Loss Prevention) 1,;u m1~11n1.h1~fom 

unzfln91l'fl11'1fl tlmci'lu n1:mum1 Nii flfl11J11m;1m1tl11 ~; n-111 

1i'.lutl'u 

o n11i'lnom1Jtl'1um11Jtlnoflli'u v1lhou1uuun:~~11111tl'o1J 

1i!'iiul'lun~1u11az~i'mn1J1 (Occupational Safety, Health and 

Environment Training) 

o mrn'innfjtl111ci'~1JfllMtl111Jtlno11li'uri1u tjflfln (Personal 

Protective Equipment Management) 

.. .• Jl.. 
a.;•o 'l1n 1.A . .......................................................................... llJ1'1UU 2560 

(n'1Jaiad llllJ\h:mlRJ 

rjftJ)J81JftlU11l 

1ihin u•u= 1fliifloaif <m1iu) i1n• (1J111,.uJ 

(m1ilul ~1ti11 (1Jm'!lu) 

M~e-----------···--~~~.'.f. ..... ~-~-~6 
.... 11.~ £.If: ] i ml'1 56/89 

i (muo1utni' ilnii11 o 1mfn Jitu a M'J;Jaunmi li-11 ll -
fj'.i11nllJ111Jii•111•lle;-----------

_, 

......... ~ ... ... ....... 
1J$lltl 11f'U V flO'UCJft'lll't'l'Ull '910fl 
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~:;;~jiil'iiJ\1.:-':i-t"·. ,\J · .. oi;it1~1i11iiun'il 
~\;, "s-•~ .• ~· .~~;.:-*'~~""~ . t\ .. \ .!'.;-""' •f-·\ •~"\>k. - 'f,.-,-,; ~. ~" 

.;';~that 
~"'~·~ ,.._ ', ' 

··~ ;;::.,, 
~,. 

.. ~ .. 
'4 ~:~;~~::'it~~~-~:: ·~ 4 ~ 

s. e1v1e1mi'n 

UllZfl11lftlaeRii'n (AU) 

o f\ll tY~l1!°i111rnz1.hz'lllff1Jn"un11111JUMfl no (Occupational 

Safety, Health and Environment Promotion) 

o fllll10~1'llll11Zflll1!fl\J1!1'll~\Jfll\f~ (Accident Program) 

o m111u11!l11ntnJBm1111~1'll (Off·the·job·safety) 

o !llnlgu';i111111l'en111uA'lle~nQ1111wu11z11111,11u~H 9 tf1u 

A1111u11eRno m;l1eu1uo 1rn:a~u191tl'e11 (Occupational· 

Safety, Health and Environment Regulation/Standard) 

2) fl11!le~nuu11;1;~uli'11iilia (Fire Prevention and Control) 
... t _J ti... ... 

0 f\ll fl fl nu \J \Jflfl II~ lltlZ fl l 1 ti\' fl \J': \J \J 1111: ~]] n' IU fl\J l'l'I II~ 

(Fire Protection System & Fire Equipment) 

o flll i A 1M1 011~u mui' N 'IV 1wii~ fl d1~ 1 i'l arnfl ii u Ii 1'111\J 'YIU Ml u 

uaziin-'B111111111Nuqmii'll 

,, .. . 
3) ~l\Ji11\Jfl1'111fl\J11JO (Occupation Health) 

d .. 
o :311Jf712PQ'WJJH (Annual Hrolth Check l[p) Clf'3lJ11Vf11lfll'l9 

1ilBfl 1gn'llllti'uB111111tlllnh~1u'l!e~iiu 1111tll11TI1~1u'l!o~ 

,II fll1'flll1lriu 

o :11Utr?UfJ1Jn'1V,W8u11110 fHazardow Chemical CnntroO 191VU 
.. d • "" JI _, .., ... 

flll,lltn\J1!1lm111111JllOllZlflOlli11'llll111JuaflflflO'llfl~l'(lllfllJ 

' '.' t ..... 
(Material Safety Data Sheet: MSDS) lln:~\J91fl\Jfl11fl11\J\J~l\J 

nn 1111' 116\J tin l'l'lflll t91t~uri' 1!~ uat till 1Aii'llo~ 1 fll ~ m1 

.. ~ fl-
ft'1'V611l'l 'i.~ . .......................................................................... Mnuu 2560 

(trnc1'atf lJflJUl:mn1J 

@'u11ou01u1' 
u;!Ttl Ul1lt lflUflOO~ (lfltYV) tlti'fl (11\flY\J) 

f . 

M~O ............. ll1.~.~i. ... ii:lr~.'?~.1 .... V.£~ryl; E. LE J ) 111f1 57189 
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m I (UltJfllU'U.fl t"rll?it1V) 11~'1Jt1 "ff1:;) f!Bl.J:Tau111rri 9'1 " ' 
ij',?1\JlflJOl> ii~ 111fl a'!llJ 

----- ------- -· 
.. ... ... ,:.. "" ... " .... 
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~
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,tt ' • .tl!li.'l:..."1:' 11~~'>· · '-· - , '·• ·~ £· '· : ·" 7 ··~· · .>'l...aii..; • 0 ,.;u,l II ' ,", ~~1Jt' - i" -:;. "'t~., ,.·t ~J< <;~~» ~ ' ... ;J\fl-1.J!t"~~ ~~ lft15,8 ~ ·~ 

" ~i'' . :{·,.t~~¥'f,+.~ ,; '*~~:1 ~ "':. ' _ ~ ~· ~M. , ~]k:,,r , , ;tt· 'R1t'> "'<~,."1':• ~ ._, ,'I;;.~~ , .~t· 
8. e1iheu11iu I 4) ~luil'1uii~111fli1'!11J (Environment) 

11l1Zfl111JUa&11.ti'o (fie) o ont!J11:1i0Kwfto112f!l111J 111vm1 Pi11 fl11Jfl'1' ir81Jfl 11rn rn 

ii~u1t1t1'!11Jfl11J'16nll~,il'ti1\IUll ,-l'lu11v~1uflU'IJ!llU~6UUUM 
l 1vn:1iiv111fll~fln1 U l w~1u fln'i111 n:1fon fllZl1tJ ii ~1111111' !l IJ 

o 011inn1vdo2ffuyf!:llRoffyn1w qtqmrdQUS Waste> lfltlfll'J~~ 
.......... d~Jl ,_,,,; 
uunflu l mw 'll!l~l!W!l u fll 1 vn lflil'IJU u nz n IJ nu · m !l 1 llll fl!l ~ 

1~1J m fl 'll!l~l HVl!l ti1f11 ri !l utl 1ii~1il'mh v~1u~ 1il'fo!l11ty1fl'1 fl 

\IU 16~1U ll'llflllftl!ilu flll ti1 f t11'i !l, u 

~'. :i 
'"d:-111l1Ul1il11~!lftl~ ' . ~;:q:pn1 

t" 

~' .~ '' ur11li61~p 
~-~ •"< -·~' ' 

8.33 i'fl1i!'iim'u':1iiu11111J1i\~v1flm:mum,Niifl un:9'?1n11w~1uN~m1 I :· ~u~lm~~11 I - Ana11lzv:11m~11ilum' I - ti;iJ,, 1,J1t1: miiflllnn 
0 .... ... .. .,; ... ,,. 

1111UIJ~1Ufl11JUHU nll !Jl\111 9flfl11 fl111Jl!W~ fl11JlW~11Jfl1l1lfll1:\I 

f!11"1i\vn1fl!i'u11' rn~s 1 v1 ii11 t1 fl fl1l ul znetJ ii 'fl1l 1 lH1U 

111v l111~mn:i'flrl~11v~1uli~mii1~!lfll1J h ~~1u~11111\lfln1Jljfl 5 i'J 

8.34 Ii 11,; 1u H 1iiu fl 111J 1 i\v~ !11\1i'tJllli1vNii11/~u fl nil'~ ii m nl l' ti u 1 ~/ 
.1.J . I ,.. f. .& "" 1 ,, ..I • .oi ..;_ t' 

1 ua vu u ua ~/flfl fl~ 1 VllJ!fllJ fl 6~1'1161'111 ty u nz1fl1flrn1061'1! !l ~'I! 8 ~ 

1 4 • .Y A , .• 4 • I • 1 • • f!Hfl1l llflZIJnll1~88flUIJIJ lvt8 11lflflll111Jufl8fln6q~lfll 116,flfll 

1u,h~nneenut1t111vn:11iv11 (Detail Design) un:rl~1M'11tl1v~1u!l1jty111 
... ..; .I ,J! I ... .. "" , 0 

(fll!l.) VI 91' IU 11111JflQ\l IJWl1lfl 61"!1 ~fl8U lfllJ lfll !l~ fl UN ft II \llJ'IJ!l ~ 

1m~m,ri1u1uavuuuM 

a.9a 11~ '·"· ............ 9. ................................................... .. 1"1l1U!J 2560 

(rmo-ia!i' !j!Jlth:mft°!) 

@u11ouV1u1'il 

u'i1i'fl 'J1U:: 1t1flflnatf (101Yt1) '11rlft (Ul11'1U) 

(181;6) lilflll (1J\11'11U) 

' . - vtuii1m~ml Afl t1~1zv::11a1jj11ilu n11 
... ... ... ,,. 

IJUln fJlllZ lfllJfl!lflil 

(181;6) ll1flfl (IJ!l1'11U) 

r ~-, ;' - ;' .., ... ,.,, 1 M~8 ............... ,(/1~-~ ..... '.11:~'.~~ ....... j .... ,~_f ~] 1158189 

(u1t101uun' iil11it1'4) \, 'i~t1"11 ~:~~ ft.11~~~-=n, ~-~~,~~ .. 1 

e~1U11J1"1>il•111.aau 
Q .. ""~ ... ., " ... 

USlJl11'1U V flOUCH"ftllflU't1 'lllOft 
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8. e1v1e111iin 

1111zmu1tlae1uiu (tie) 

. .. ' 
Al'l~'ll 2 (Atl) 

• ,:f' .,.. .J ··:., "l'~ t~ . .- "w· ~~~ --~, ~;t~;~ ~,.;,.~"'~'°'.~~,,·~..-.:..,*Af.1," e""'~· ~-~~:~ .. ~I 
-t • ·i • ~~ . , :t.~I~ ...,.;-, f"•YY".,fr.,,. t,.,, K ::: a ~,.,.,,..._" ""'· ~ 
~!(;,,,. • ...,.' -.... {"f"'' .- %--"" ,._-"•;:;.---: .. ~ .. ~-~~. ,_ -"';: .;:.,~--~,.,,,,1.,§~, 
• ~':'_ '--'~ ~- •' , ' ' ' ·~ ., ~ ' ,- ' •··I •"- ~. "" 

·i•· ·•·• ·•1•· .,-.[-~dl I .• 8.35 "' 111JLINllljOIQ'llflllll191Qfl!J/!lmfllJl1 11nl1'18191WIJfl111Jl'll81J 'llmlll - l'l'll'n fl1~fl11 - 11118911Z6Zl1nlfl1l'll'llfl11 

..;... " ......... 
'lllJl'H'lfl111111jOIQ'lllflll'U'll 

8.36 ri11"1uR1~m1!le1l1iiiru~tlnn1l'th~ ~ 1-iu Gas Detector ~tln111i'uf~1ileu 

l'Hljljmiiu 1ilutl'u fll1JUN'll~1u~tl111u91 
• 'jJ tl".. ( ... ,.. • 8.37 fl11l~IJfl11'n1~1'1ll'l11JfJ 8 IJllMl'll Work Instruction) 11'18 111'1\lMl'll 

tl
• .. l " ,, t • • tl • ... • _, 
!JllflflllJ 1wfl11Ju1uQn"e~ n~nn11mrnn111111J "" 11n:11Jelflflll1\1111 .. ... .... ... , . 

11rn111em111111jqnm11 'llfllZll1'1lfl11Nn91 

• ,_ •• i.1· tl'tl •• ' 8.38 fl111'1lfl l11Jfll1fl11•!181lUll: 1l~10'1l1!j 01111fl111J 118fl00 l'll'll 11ll1 
... ., ,,. . ,,. 
'll1 n6 (Pressure Safety Valve) 11a1qmgu (Emergency Valve) 111111160 

. ,.,, ..... , •• ,.tl' 
(Isolating Valve) lll'llft'll 9111JUN'll'n0111'1ltl ll't8 111J'll 911!j flllllfl11" 

tlaeAti'seglunn11"1~1'1Je111f~1u11ae9111n1 

8.39 eenngmii6m111~tlae91n6 u11:9iflll1milt1u111'1"tuM1utl'e~1111J111l'1mn 
• • ... - tl._.., • "--fl'll!l11lftlJ llJ81Jfl1l Qllfl~1'1l01l!l11lll'll'lll 

8.40 ri1HlJ"1:: r1;: t1n1o,1 ru, H n1ff fl:311s.; 11'7 n.;1 u 1iilllif11 Hn1 ;; t}1 11ff u.; 1ij11 

' .J .J .iJ • , I "' 10tu'1flfJ]1JJJUlllflV1 ft:301HlJtl LW 11::01fl'01;:l111:3t)flil'l)1fl11lJ l'3f1:3 

111911 011 t!iifl' fl'3fl1111,Jnve d'u]y 0111!1;:oe110uo1111.;.;1y1~u1011 

rrv1yu11fltftl111l.ln11ij1g1y n n 2546 ua;;ngn1;:1111..Jri1uuf1111PJ111yly 

01111;",' uD;;o11i'eo128'1tJt11J111lnEf)tiv v1;1oy1,j'v Ull:f 

uoin1netfv1Jl'IJ011tJ111y1au10,,fJ1111;'Dy un-31111:3 11n:allr1:3 n rr 2s42 

UJmy 

l11~l11nm1 

:X . 
l'l'llnlflHflll 

vt'll~lM~flll 

lu~lfln011 

y-;--
11uiilfll::lflll 

ftn8R1:::u:::11ri1t\11iiu n 11 

• fl1'18fl1:::v:::11n1fi11iiun11 

- 11nof\1::v::11n19'1Liit1n11 

"a a"' ::u::11a 1~11\l\j n11 

91f)flfl1U ri;: l1Dlfi11Yyn11 

"•;( ~~~~,¢~ ... 'I~ "~J ~ 
~~,A~lJ··, 't {_~ 
·~~¥.;>;.~,_~t;...;- "If{. 

... .. ... " 
IJ1'1l'n UlllZ lfl1Jfl811!1 

(iet96) i1ti11 (11111ll'U) 

... .. ... " 
IJ1'1l'll t]lllZ ll'l1Jfl811!1 

... . .. . 
(181'116) tlOl'I (IJ111ll'll) 

.... .. .. " 
ll1'1l'n QlllZ lfllJflllll!I 

(181;6) '1tif1 (1J111W) 

... ... ... .. 
IJ1'1l'n ~Ill: lfl1Jfltl11!1 

(181;6) ,,til'I (IJ111'1f'll) 

... ... ... ,,. 
1J1'1l'n ~Ill: lfllJASll!I 

(m196) ,,fifl c11111'llu) 

... .. .... "' 
1111111 fJ!l!U lfl11fl'1Dff 

<rniiv> ,)1ti'f\ <11111w> 

.. . .. ti- r----- -------- -, 
lllll1"U 2560 °'~" ........... ~.~~~ .... !1'.i..1:~ ... i. ... \1vy:~ E. LE O] >til'1 59189 n~,,.v 11n 'I.fl ........................................................................... 
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(u1vt11\lun trr1t111 > '15-11"11 J1f11;) ft.cl11j"!lurnni 1i·1 .!1 : - . e'lhll1'11fll>il•1t1•il'e~------ ----·--- ~, e'J'U1JtltJ01Ultl 

u'ilTfl ~tu:: tflflt1oat1 (lOl~V) '11flft (lJ'ttl,,.U) .... ""'~ ... ... ~ ... 
l"llll 1'll'U fl f'IOU'ii?Ul't1Ull \llflft 
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1111::ft1111tlu1uio (fle) 

9. 111fl1ni1v1•11q11•emh1• 

t11::1i1il 1111::v1•1i11 

n1:u1un11NDtt111ii 

.. ' 
l't11H'll 2 (1'111) 

• M• J 'ti • ii • ' .i .i i'l I ' • tfl 11q1 01flf 640\ll ll:Jfli LYY HflfllJ UfltHJl}~' )JtJ 8QJ4nyn:ll'f6 

1111::1111 11.1ulil'll'Yn•ll!"11Df!Ull111lri~1I01 ml] a• ri1ui\11•ft• 1de!Dml'11,J 
_jA - l .. ..1..1 ... !!.~, .. I I .. 
ulltJfl<lU Ul'lUtltl!Jlilll<tH6UNlflH!rul 

8.42 tflnl lfl1<0118'1li'nli'm11tl'1iu (Hearing Conservation Program) lif1i'lu1tl 
.. 0 i'l ,_, • A • A • 

fll1Jt1DQ111Jl!ID111Ufl U!l::I U UflllJ11nD1'1flD11 IUD111J11111'ilDll 

!le<riu 1iil !I'm! n<1uti1ul'untimi\u•ft•1i'lurn11uiu 1"1fu t1111uA 
.1"' ..1 .. ..... '!!. ...... 1::u::11111n11111•1u1vtea1111111'1rtun<1u11uN!lln!l<fH n111111uvtun<1u/ 

• • • , .l ......... i'I ,, .•• tl • ' • 
011!1!11J1Utll<1U UvtUtlt11Jln!l•iH I Uf!U un::urn .. ~mJ!l8!1HU!l!I 
~I t lrn:::: 1 fll~ 

8.43 i'fl 't ifjjuNu n11 i'lnem u1~e•R11uti1tiru~e• 0111il'iiuun::m1utln aflii' u 
, • • • .i,, "1tltl-- , .l ......... 
u011m•1un11vtun•1un.,e•1~1 !Jllfl<lu uvtunn1J1nu•n• 

9.1 IJ1111fll,Y1<llqll'lilllltl11<tl1::911'1 (Shutdown!rurnaround) 

' ""' ..l ' .t jl ..._ tl ' ., !I "" I) no U11 QR Na fllvt!l '!IOIJ lJ 1109:: 118<1J D1' 1" 'JllJ11" nu ~O<Hl!INn II 

(Production) rhu'lioutl11• (Maintenance) un:ilwu'imrnNu 
... ... . .. , 

mrna111vtom'lf1<11mu11::,:u:11n1t11111J1Zl!1J um1 Shutdown 

. , ··-11· - , tl ,/ t A I 2) ~fl \flJ1D !J1lfl<1U (Procedure) UD1111Qfl~ 01tu \fU1!1N!lfl!lfl!I:: 

mhuedHtln !l Ali 111rn::1iiii <Nn n 1 ::nu fl!l ~ <111fli1' !l 1J 1 II' ed1• Q nll'e• 
., •• .,, . , .••• ,.. ll] t --

3) ~fl 111JD11HD!l1JllJ (Trainmg) 11fl1lvtUD<lU 111JfflllJl~l ~~Uf!!lU 

~ ' ' ~e•mrnQ•mrnn11 (Shutdown) eo1<!!11\j1tu 

A'" p-
fl~'lfO 11"1 '!i.91 . .......................................................................... UJ\JlfltJ 2560 

(!luointi' 1jl.1J1hzmff;) 

iji°tJlJOtJti1U1\l 

1ihin U111Z lftjjftontf (lUIYO) 010• (llltlW) 

:r . 
vtunlnnm1 

:r . 
- vtUiilf!HD11 

A' 
vtuiilm•nu 

,--, 
Y<uiilm•011 

-;r-;-- -----
vtuii ln1 •011 

Pin t>fl1 ::v:: t1n1ti11ilu fl11 

~nefl1:v::11n1fi11Uun11 

- "lf1•11q•'lie11tl11•tl,zli11'1 

"ll1•1IQll'li!l1Jtl11 •1h:: ~11'1 

- "lf1•11Q•'lie1Ju11~1h:~11'1 

OfllS'O j10'ti C11111wl 

....'t': .. " \J111'1 'Jill:: lflllfl!l!l!I 

(IHl;i!I) '1fifl (1J\f1W) 

... .. ... " 
\J1'11'11 'Jill:: lflllfl!lll!! 

(l!ll;i!I) fo)11 (1J\f1W) 

""'.. ... " 111'11'1 'JlllZ lfl!Jfl!ltl!! 

(1m;iu) li1n>i (mm1u) 

""... ... ,,. urnn u111:: 11'11Jf!en!! 

(m1;io) li1n!l (JJmw) 
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1:Yirni!v~11~1l'fl (Lmax) 

... u - ' ... • "" 'lltl~U"ll!l'll 11m:: 1t1ut1eaa cm1vu) mnfl cumvu) 

~;;.,. ?- _ c.;J..;.-,, ·-~•:>; ..if ... ~1-A" .-•'.>. -~:::-•'. ·:, -·:f"4 ,ef.o '.h.'~<, 
- • ~ ~iT'.- t ,~· '"''"'·~·,.. ~ ··~ ~ ~ r,;- t 
7-~ 17 l._,""3' .. ~;~.:.~bt"~'.:!~..t:.:.:~. ~6· ., 
~~ ..... ~'"'~t. :~~~ .. ,,,, ~. ;lMJ'J,t;_.,'lt<.' .. -".'~~~~ .. ::: 
.,,.,,,.-., ~ ><,. ;._ ~ ~,;.«""' -~Cli , ''""·""'-"" :/'!·I '#' ~~/f<-:"' 

'l11v1nm11fl 1111au1emfVl9l US.EPA 802 Gravimetric Method 1{; 8 
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2 fll~/U fll~n:: 7 1U ~ ... - ~ 
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Gravimetric Method 11';eii6u ~ o,J SI 
MIJ'l1 4 tnUfl::'tN ~01ds~ 1a•m11flnv1'0 (m1;iv) ~1fifl (1JlflW) 
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upjc~fli'~111:Joy 5-7 lijfl 

Size Selective Inlet High Volume 
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