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' ct I 

Vll'lH'tl l (Viel) 

ll lVI 1fl 11\J0.:iO'IH1il:: 11i\"1'Ull'ilfl 1::'t11Jff .:i UlVI a 8 ll 

rinn-1lll ltt')jm '.i·nu-nutl'nl:lru::'llti .:in11m rn9i1.:i<"] ii1n\ll~'U 1JS nru i \l1Urn1l~\ll~'.i 1111'lll 

~run 1vrn 1n1 ff l 'U1J 'i '.i u1n1 ff'IJ ru:: li' lf11'.i~11111\ll 
1" 0 .. , .. i jl' Q.I ~ jl' I..;. 
11m1m11J1Jti 'Uf11ll'llti1J U.:J '\Jtil;jmmnn~n111\ll~tllm'l'H1'.:i 111\llrtti1Jll1J1J~tll'Uti.:i (Online 

1 . I 'l-1 ~ "~ ~ ..; " Monitoring) '\.I fflll'\.11.1'.i ::nti1Jf11 'i 1.1 U-3i;J''UU!Hl'.i::1.:i1m::m1J~1J~tllm'Viff '3111\lli'ltllJ (Environ-
2 Q ' .I 'j mental Monitoring and Control Center : EMC ) '\JtMf11'i'UfllJ~~mt1m'i 1Jll'l1'3 1.1'.i:: 1'11 ff l1U 

rirn'U Ill 111"1m.:im'.i11 ~ .:inwu f11J~ ~ ffrnm rnu'l-i .:itl '.i::m ff 'l 'Vlum11J n ti'Ufll'i t1qlllm'.i NTI ~ 

1~ti~11ilum1cilei1Jti11 .:i1f1~tJ .:i lim 1m::~tlmrutl '.i:: ~ill (Shutdown!fumaround) 1m:: 

l 'U'lf 1.:in ti 'U f11'.i 1~ 1J f1'.i ::1J1'Uf11 'iNTI fl (Pre-Startup) 

mn im.:i1m'hi~11u'U tmneiff!Nmui'U'i ::u:: nm 2 ll umf.:i119i'if1u1m'U'U ium mm:: 
QI ""' d jl' .d QI d ,, Q 

11N'U '11 'i Vi u1n 'i1i 'i '.i 1J'll1~1m:: ff .:iu 1\ll rt ei 1J 1J'l1'U .:i mi 1111.:i Ni'I n l 'i Vi 111'.i tll l '\JtJ.:Jfltll:: m 'i 1J 111 'i 
ilo C), ct. rl .d jl' d 1 

f;J 'lll'U 1 tyf11 rn ll l'i tll l'i lU-31'\.I f11 'i11fl 'i 1::'11 Ni'I f1 'i :: '111J ff -31l1fli'I tJ lJI m :: 1'11'U'lltl1J '\.I 'i l(J.:j l 'U 

Q .. ..; " ~ "i " m'i 11m l::t1Nrt11'i:: '111Jff .:i111\llrttJ1J 111 m .:imrn1l'l11'U '\Jtil;Ji'l'llfl.:J Ni'I m ::'l11J11rt:: 

mfl'i m 'itff'U ti'if1u n.:i1'U'U ium mm:: 11i:-1'U'Vlf 'Vimmli'i rn'll19! 1m::~ ·m 1\ll1iti1Jl~ti . 
~11u'U n wVl 111'i ru 1 \ll11J'liu ~ti'U 
d d j/ I Cl. \:l " 1 j/d .d d 

1'\.lei .:i 111 n fl ru:: m 'ilJ m '.i ff .:i111flrtti1J11m'll1~ fl tl '.i:: m ff t1 '\'i 'Ul11J1tJ~TVJlll1uu1'1J~m1l~ll 

1Jrtti11 ~for'U im.:inn h.:i .:i1'UNTI~m'iti::f1s in 'lu 'lf1Hi' 1m::ffnmnm1J~::fl~rn~ 'IJti.:i 
1lSlJ'Vl Yiiiii tll'lfl i 1f1ilf1tirt ~10\ll ~.:i ~.:itiQi'U 1'\J \llfl1tJ~1J1JrtYl11~ti.:i~11il'Umrn11J11i:-1'Urtlll . 
1m::'IJ1i\ll1JriYl11 '1J ti.:i1'1J~m1J~lJ1JrtVi11u'U 

1 91 rl ~QI ~ .d ..:::i. d = .do 
'11 '111J 'Vl 1'\.11'11 ~ f11 'i tll ~1J flf) ()/~ 1J ~1'11~'Vllfl\ll'IJ'Ull1 f1 fll'i tl 'i:: fl t) 1Jf1llf)l 'j~~4Y1'11 f1 'i 'i lJ'VllJ 

m'i NTI flrl'mm :: 1~u1omf .:i i 'Utl'.i :: mmm::9i1.:itl'i ::m ff iflmff'Uti lu 'i w.:i1'U i:-1ri 1m t1atJ11 
.!'!~ "'l .d j/.:::t. :.,.di.oil ~ m1J1Jl~'if11'iuti.:inwm::un 'IJNrtm ::'VltJff.:i1n\llrtti1J l'Jri :: 1 flH 1'\'iti'Ul'lltil;Jrimi'll 1'\.I 
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tH~1h:::m1u~1u 
.: " tT.:Jll'JVliHltJ 

2. fllllil l't'HI 1fl 11'1 

' ct ' 
'1l l"JH't1 1 ('1le>) 

mV11fl1i~'.ltHnu11a:::m\'h1wa fl 1 :::'l'lun.:imm\'0ii 

- 1'11llf'JlJ'eii'l'i1111n:::rnamHl'l'i tl 11111Hnn i flHl11'i lWtl~l'UlJli'l'i !1'U~ 01'11'Ufli'lllJ 

f1t)'l1lJ11J~1~a1'1!tJ.:i 11a::: mufJlJ (ffm1::: 7% 0 2 • 25 "c, 1 atm) ~.:iufffl.:Jl'UV111H~ t ( t) 

Ih:ian~llW'llfN11UW ERU {HU'J(Jn1'JHn91 AN): £ RU Stack 

• NO, 'h.hn'U 10ppm1rn:::ti111'i1111n::: Ula'h.i1n'U 2.11 g/s 

• so2 'h i1nt1 28 ppm m1:::6111'i1 111n:::rna'hi1nu 1 o.57 g/s 

• PM 11i1n'U 32 mg/Nm
3 

1rn:::ti'PJ'ilt11n::: rna'll.i1n'U 4.62 g/s 

tlcif!.J'j~lJW'tlfl.JnUW WWI {HUWnm~n91 AN): WWI Slack 

• NO, 'll.i1nt1 50 ppm 1rn:::ti111'i1fl1n:::rna'll.i1n'U 1.69 gJs 

• so2 'll.i1n'U 28 ppm 1rn:::ti111'i1fl1'i'i::: rna'll.i1n'U 1.32 g/s 

• PM 'll.i1n'U 32 mg/Nm3 1rn:::tifl'ilt11n:::rna'll.i1nu 0.58 g/s 

Vcif!.J'i~llW'tlfl.J11UW SAR {HU?On1'iNft91 MMA): SAR Stack 

• No, 'll.i1n'U 50 ppm 1rn:::ti111'i1111n:::rna'll.i1n'U 0.44 gts 

• so2 'll.i1n'U 28 ppm ua:::'eil'l'i1111n:::'U1a
1

ll.i1nt1 o.34 gJs 

• PM 
1

ll.i1n'U 32 mg/Nm
3 

1rn:::tii'l'ill11n:::rna'll.i1n'U 0.15 g/s 

• 'l"~ ~I 111'11'Ufl '11'11111-11'\Jtl.:J ERU, WWI 1rn::: Furnace '\Jtl.:J SAR lu'Ullllll Low NO, Burner 

- lifl'lttii Venturi Scrubber, Wet Electrostatic Precipitator Ila::: Chemical Oxidation 

(DeNO.) 1~vu1tl'!'l1Jaffmnn ww1 rivu 'i:::rnarrnfltlm 'ia1111fl 
~ 1 "d .;. 0 ., 

- 1li'l '111J Selective Catalytic Reduction ua::: Desulfu rization Tower ll'ltllJ1llfllJaffl'i1llfl 

Furnace 'lltl.:J SAR rivm::: 'U11JVVntlmw1111fl 

lH'UllJ .... ~ ... d .. ~ ..................... . 
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Stack 1rn::: SAR Stack 

- '11tl11J ERU, WWI ua::: 

Furnace '\Jtl.:J SAR 

- '11U1tJ WW I 

- m.ba SAR 

1:::u :::na 1~11uum1 

- l'latli'l'i:::a:::nm 

~i1il'U111'i 

- ~rnvm:::a:::nm 
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- u1u'¥l vHil1 m01ni 
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1flilflva ~infl 
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1flilflva ~infl 

- v~uVl v;1111 r.n'lf1u 
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Vll'lHll 1 (1) 

<JI • I I .., ""' ~ ""' ""'~ Ill Ill c ""' ""' 
'U6lHl'U e).31J'16.:JU't1~6Vl 'flfll'j 'j~Ul£.ltn'UH1'Vi1frll.:J e:nfllft 'Ufl-3 l 'i-3.:Jl'Uli-l'tlVltn'ifl~ fl'j rn lit !Vl 'i'tl U'tl~ tn'ill.J'Yl'1ll.JVl~ fl'jl't1VJ .. 

e.v Cictct .ct, ~ o CV 

u11m 'Vi'Yl'YI e> lcifieJ lfll.Jfl e>'tl mnvi 

Stack
31 

Exhaust G as Concentration 
Stack Location 

41 

Stack H D Temp. v Q NO 
' 

sol 

x y (m) (m) (oC) (K) (mis) (N m
3
/s)

21 
(ppm) (ppm) 

ERU Stack 730289 1405973 60 4.30 194.3 467.3 15.64 144.20 10 28 

WWI Stack 730367 1405927 60 0.754 45.2 3 18.2 38.56 18.00 50 28 

SAR Stack 730162 1406267 6 1 I. I 42 3 15 5.02 4.7 50 28 

Standard
11 

1ij1ou 1 ijiilu 

200 60 

Tota l Emission Rate 

't1llltl!'t1VI : I. I/ 1h::mffm::'Yll1;)eJ'1ffli1n'i 'UJ 1iei;i n1't1'U'1fl1Uh.J1tlHY1lL~eJt.luhrn1mff~l::'U1t1tltlfHlln 1HnU Yl.ff.2549 
~ . 

2. 
21 ~n-m1::u'11';i ~ru;u;iil 25 ei;itt1t'IHH~t1ff m111~'t.1 1 unv1mtt ilimrueiein~1lluri'1u1nu~eivci:; 7 

3. 
3
' Stack Base Elevation m~t1'\Jei;iu~ci::t.lnei;i1'Yi1n'U 33.9 tll~l 1Vit1'Unm::'1utl1Y1::mt.l1umrn 

4. 
4 

a 1;ie;i UTM l::'IJ'IJ~n'1 WGS 84 

d. Q. QI dd d. d Cl O CV 

'Yli n : u nm Yl'Yl'YI ei1911~ tf'lllf'leJci ,-i1n'1 

~1mmilu1ul1'1'1 8 74 
~~ 

mrnml~U~ml ~Cllfl lJ 2561 

uS-w~ l'liili 1Jl'lna 1fliJflen ~1ri~ 

( 
\ 

2/ 

PM 

(mg/Nm) 

32 

32 

32 

1 ijiilu 

320 

Emission Rate 

NO sol 
' 

(g/s) (g/s) 

2.7 1 10.57 

1.69 1.32 

0.44 0.34 

- -

4.84 12.23 

~i1irnyml~~n1~1fe1J 

u'ii-in Cliflm1 ~iri~ 

PM 

(g/s) 

4 .62 

0.58 

0.15 

-

5.35 
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2. fJlll.flHHlltll ft (~0) Ul{ .:ifov11fl~t:i.:iilv1Ylvm111'tHl1.Jt)Wfl1YHnfllff111nuciv .. murni fl 1 uml ( c EMs) fl - u civ.:in:mo 3 ucit:i.:i - fl1:1tlfl'i::o::1101 

uciv.:i ERU 1m::uciv.:i WWI ~vllfllrn'i;11ifl NO, so2rM 1m:: 02 ihuucit:i.:i 'SAR ii I 'Muri ERU Stack, WWI I ~11il'Ufll'i 
0 QI ,, ... • ' ¥1 QI ll ""' " 

'11lfl1Hl'i11l1~ NO, S02 mi:: 0 2 Vl1tl1J'l1'1fll'l1'Uflflllfn1::1-l (High Alarm) l'11 rno1:1:: Stack 1m:: SAR Stack 

80 'llt:i.:i tilfl11.Jt)1l~Ol'l1'Ufl '\1iu111flrnl'i"1 1~vihYqJ()JlW11~-11~tl'u 
- n1'11ufl1'11"1m.:i fll11~u::i-11m::~11ilufllrnn111Yt:iu'l11mm~ mmrnfllrn1111iflnti1 

d " ' d ' '11'1 1 " \!-lfl-l 'itl01:1:: 90 'lltl-lfllfl11.Jt)1J'11fll'l1'Ufl .j l'U1Jl flrnU"1 (High High Alarm) 11 

1 m-lfll'i ~l!U'U fll 'i \ll'i 1 ll 'iYtl1.J'l11 'iY11'11 ~ 111:1::-W lll'i ru 11:11'1 n1ii.i fll'i Na fl l~tlf\11.J t)1Jti1 fll'i 
:,,: I Qld l A di• ~. '1" 

1::u10 111:1m1 '11.:iu mnmflln::mo11nm1 o-111m\1'-l'll'Ull'U\! .:ilHfllfl1UfJ1l11fll'l1'Ufl 1 

1umm fll'i"1 1flHfll111::¥11111ru1'11Qfl1~u1 ::uu ium .l10Nam!u 1~vv11fllrnnl 'II 
- ~fl\ll11JU 'i::ff'Vlifl1 'V'l fll 'ivll-ll'U'llt:i.:ii1mt:i.:i'llt:i-l Demister (Mist El iminator) ju 1- ucit:i.:i SAR 1- lllnt:ifl'i ::o::nm 

Desulfurization Tower lfl1Jfll'iFl'i11l'iYtllJftl fl111Jfl'UMl (Pressure Drop) f)iti11?i1mti.:i ~llU'Ufll'i 
' . 

'lltl-l Demister (Mist Eliminator) fl111JQtlVBUtllJ l~tl'Un:: 2 f]f .:i mnti1m]1Ji'U1:1fl 

(Pressure Drop) fliti1Ji1mt:i'l'lltl'I Demister (Mist Eliminator) nfln'l~lflllftltltlfll lUU 

'll t l-l?i'1mt:i.:i'llt:i-l Demister (Mist Eliminator) lflHflW'I llH h lY'Ufll'i lUft1J'U?i1 mt:i.:i'lltl'I 

Demister (Mist Eliminator) lflo-W111rn1lf]11J~
1

hJOufll'i\ll'i11l'iYtl1J (Visual Inspection) 

5fllJUlo/'lltl 'li1mt:i.i'llt:i'I Demister (Mist Eliminator) ~10 
., ' I . I. 

i'1111l'iYtl1.J (Visual Inspection) lll1fl1tl'l'lltM Demister (Mist Eliminator) !!flfll 'i'l1Qfl'lltl lJ - untl'I SAR 

tl11.:i1h::~11J (Turnaround) lflmm1uaoui1mti.:i'llt:i'I Demister (Mist Eliminator) 11:: 
.I I Q.I Q.I 

'll'Utl~OlJ'iYfl1Vi \ll1 fl1tl'l'IJtl.:i Demister (Mist Eliminator) 
·1 .. d " • .. .. ., d ., "' I 1 .!; .,;1 nm11Jm1u 1::nvu 11 lflrn1rnt:iu 'l1 m .:it:iQium::u1umrnnlll'l1rnMlt11Jflfl iumru - mo 'U'l"l'U'l1 flHfll'i 

llt11ih1 'h.hmv\'1n10~'l1t:i1m (Flare) lfl1J'l1ti1mfi.:inci11nm1lJ1Y1m ·rn iunmN1v\'11:110 

1Yuu 1::neu '111 lflHnf u vu Mv<l1-11Vlo.:iw v 11n::n1'11'Ufl 1i1tilll11nu11r-ii'.i~m11J~t:i'U~ 
1 ::fi1J~'U~fl11J1ui'ffu 30 1mn 'h J1n'U 4 .73 n1ni'lll~~tl\lll'il-ll1J \ll'i 
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Treated and quenchins and steam • ., . 
•••••••• ••••••••• ••••••• ·······-------·· ·· t;'°'-•llil•"'••1tt<oi~'lfl eonductrAty \Ul1m1o1'! · 

and blow down (12) : \!.I ' r " • . ,,..,.,.1 .. tu11il!u1~l•u\•,.n11'1"12 111\u, u , • 
: t loss 36 5 ~u um .m;.,,,.,,,\rw; TOs coo SS T1<N pH UN: T-CN I I 1::\J'U\J1\Jfl'11lllu.,,1N1f'l1•n11 . ' 

I 
I I wastewater incinerator f:.Nwt) 

ANwastewater(I) wastewaterincineratO. I ifnimli.. I WW!wastewater (IO) 

I MWI) I .,nv.w1'0 1 i * -~fl;jfl~lf'l~llHl11•1~ pH Ullt conductivity 
AN wastewater from • © .... r .: t , 

J1~w1ru~ l/inti'u\vuiu• : -~91~11~1fll)tull1YN1l1••91U\.l\11U•1un111~ (Third party) 
bolttomwastewater I a:""':'"1" 9-----------------·····················--·············' 1;iuu11• I"~. iifitiim1•'\'91 \~lln pH. temperature, SS, 
co umn •V'l""•" "" T ed f ehyd ( Concentrate reat water or d rater I I) COO, BOO, TDS, TKN, H,S, Or Ull~ oil& ~rease 

ANwastewaterfromtop wastewater(6) l &............ ................ --~2~".''.".~_~;':';'~".'.!;~·-· --- : 
wastewater column (2) I RO system I en (8) J . "'"~I (9) I Holdins tank .../\.. ' effluent to Hemaraj EIE WWTP (13) 

I . I i I 810 treatment ""·~\!.) I I X (2°tMH\(\nl} l 
: J~uU'IN..t tlitui\1\\h.ii,j"! 2 -~~fl,'3Ul\~~9'11~ifi pH \Lat COO 

MMAwastewaterfromscrubberA,8(3) '···-··-· · ············ • G) ' r • . 
., .. ,,.1"'1r.1J11l!u1M•ul•,.m1'1"12 i1lu• ~ol''llil 

wastewater from Sulfuric add recovert section I a•1'ml1"'•GJ <,Ill •11•1• \~un pH coo ms T-CN ufl• SS 

r~,-~;~ .. -~l.- ___ I __ ,~:-~ ......... .... .: G) .,M~'·Ht11~~"11i;iif1 pH lLZ\t conductWity 

st t fr d t. ( ti )(S) ! n1"il~\ol : J 1manu111N,( tl111ti'u\w1u• -•M1WlMNll11!J1~•l"u\•,.m11'1J~t l .f, uli"lfu wa ewa er om omes 1c sep c .. . . ........ .. ' • 
m•1" \ifuri pH coo un• TOS 

~ 
'W'M Treated Tiuttdw>t .. &~ To Hemaraj 

wastewater influent RO cooc. RO eff. Bio inf. Bio eff. wastewater standard for 
Item wastewater water & " .. '" & bl.ow down EIE 

(I ) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) Hemaraj BE 

Flow rate (m
3
/d) 144.0 1,440 144 1;860 23.8 43.9 1,396.l 1,540.1 1,585.1 5,973.6 4S 5,B66.l 9,4425 

BOO (m~ll) 22,500 SOO l ,SOO SO SO 7,280 264 3BO 222 SO - 4 79 \i.hiiu SOO i111iini'wiim 

COO (mo/I) 4SO,OOO 1000 3,000 100 100 14,S60 528 760 444 100 - 70 !SB 'Wliiu 7SO i1<1iini'wiim 

SS (mo/ll - 10 30 10 2 - - 160 10 - 36 bMu 200 fuliini'wii~1 

TDS (mo/I) 119,863 2,000 16,975 2,000 10 66,578 100 930 900 2,915 700 2390 'Wlilu 3,000 fuliini'llliifl1 

pH 5.7 10.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.8 7.8 6.0 5.5 - 9.0 

Sulfide (m~/l as H,S) - 0.8 - - 0.16 'Wli\u I fuliini'wiifl1 

Cyanide (m~/l as HCN 10.00 10.00 9.35 0.20 - 0.04 'Wli\u 02 i1<1iini'wii111 

Temperature 130 39.5 SO 35 35 40 40 40 40 35 30 4S 35 'Wlilu 45 ~~111l~lllilul1 

Oil & Grease (mo/I) 10 • - <1.4 'Wli\u 10 fuliini'wii~1 

Total-N (mo/I) 60,300 300 10 10 10 B,019 BO 80 80 60 - 15 54 'W1nu 100 fuliini'wiifl1 

NH4. -N (mo/I) 54,270 270 9 9 9 7 ,861 12 12 II 6 2 8 \i.n::tj 

Clfganic-N (mg/I) 6,030 30 I I I IS8 25 23 24 54 - 13 39 'li.n::tj 

\Ul1Vl\.l'I : - 1'11J1Uii• 'UJ'\if1111~ifl 

~111 : \J1*"1 miti mt1i! ll'lil•u~ ~in•. 2S6 l 

JU~ 1 rr~011l11t1'1Je-n::umhiJ~J11au 111u'11a~iilfl1~011h~-nt.1Na9ltr11e ::A;Tt11\!1911u 11a::tr1'l1iJnt11iJ9l::A;n191 (a1\!'llu1u fl¥~~ t ) -~• 
--.., ..... • .. . "" ;~1 

. - .... u~nn 111cr111 lfl1.Jfl!lt1 ~nn~ -,..~o· 
/~· ··.:...1~· ·;;.;r>,l· ~l\' '4 ... 6~~ ..... 

,# • ,,. .... .,_.,.' /. :'\-;,- /\. ...... ~i;;,, 

(:.·~~! i);~oh}~ ~~~:;; -- rn .. •••~'' ·~ ( ~.:.~~~7:~ ·;;~~~~~~~·~~; ....... 
~.· ./.§.~· 011•nu~ion11 ~ft'"" 2S61 

1
. ->'; ~""'"~l.V . iJ'i1•1cvn11ii•u1~tl'~• 

.}...,. ...• ~ ,\ ".T ~~- • • ; • · ~_,,.,_ • .,._L<) • • • ; • 
""f..~t,::. • ._., .... ··:; ... ~ U1'•""""tn.-iatft1Jften 1n.i ..... 0~~~~ unm.-ftm1 int1t 

-......... •l .. .,., :. . ...... 
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