=
unn 4

msUsziuNanIzNUaAInaaN



= =~ a = v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

uni 4

m3dsziumansznuaunaaen

4.1 mmalumsiszdiivnansznuaanaaon
a 2 9y I =R @ A a dy
M5USNUNANTENUAUIARB U UNITAIANTAUDITEAVNANTENUNILINAVUIN
d' =) 3 1 1 Y ] 0o Aa 9 Y =3
manlasuuassisazivea Tnsamsnslugnneailuazsisduiums lasldveyasivazidon
9 Ly dy d’d a d’ o =
yodlasamsuazamwadeuiagivvesnunanylsenenlumsisziiig mehmanisdnun
{ I o [ F2 A
al8 11 v lumsmmuauiasmstieanuuazud lunaniznuawIAd oy Aaoadl
A A { I a wa ¥ 2
nAIMIsaamuasaeuransznudwnadonimunzaumazilul)1dlumaljiaeae lu vil
= = o a 1 d' d' g’/ dy % dy
Tasamsiiswaz@eanmssutiums luarunvenlasuulalunsiiaedl

LV

[ o a 9 [ a {
1) Sudysgunsatlunszuaumskaaliamnsosessuingaununmniauan]
A dﬂg d’ [y % < 9°I 1y o Y Y A (% a =
HaNHAeE UL B9 INMIUTUA e Tsanauiui lvun Tuuguauiiaveddagauuuwmy
o @ 4 3 4 Y a Y {
Pnamsiluasawaziilsnadameigeiu meld Tassmsasanuaunso lumswaa ldawa
) A " @ a 9 {
yooyna Huagmuanuaunsamsuiaiuluaaatl Tasndl 18 Taeliswaz@eamsilasuulag

A [y o’t:; d' 9 [ tdy
v3e1l5u1lyeginsainmetves Al
U Q d’l
D USuilyasmuanuana (Cracking Furnace (Heater)) A1

[ A 4
M Usulyaaznlasuulasginsainiali Gas Feed Cracking Furnace (Heater)
191 H-100B ttaz H-100C Tagmsilsuilgalszansmmnenldlunmsuanm/asuanudouludau
MsuantasuIVUNITUNT (Convection Part) AL NITVHIIYUIAVYDINAANAADINIATUIN

(Induce Draft Fan)

@) mulsza@nsnmnisnszaieanuiouveuaiuan Iumna Cracking
Furnace (Heater) 121 H-100D %30 H-100E %30 H-100F %30 H-100G %30 H-100H #30 H-1001
4 o v
Y30 H-100J #3® H-100K #30 H-100Q Taens 1852 uuimuses uuy Spectrometer 1UA153AA1
a ) 1 Y ¥ A o [ a 9
gariginazSunamaae ludeamn vl iowintlegiiunisianioondou (0,) maw lud
TumuanTuana Cracking Heater 92 19n1se uandios 1 9a a9 ldamnsonaasdalszansam
yoam s lndaesrhldinannuseumeluieum Indngunu ldawald Run Length (soums
[ Y
T#a1m) davihldlszaninanisuandaudas memaqil TnsamsdelddnymsdSudgimsen

v 4 ]
a1 0, N1 lum s lud1dianumindunndwietiunyssuianalumsdsudlsuaena

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-1



= =~ a 2 v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

4 A a ¥ J { o
pazomaa A NumINz ey TaMIAAAITE UV UIYDI DY Spectrometer N3z 1¥a315D
e1un1 0, moluwarlansounguiynya Fezihldamisaassetua o, n limuzannielu

Y
wour il 1deg1atilszansnwunau

] v
dmsunisaa@eniauandd luana Cracking Heater tN9¥11015AAAY
4 S o @

FLVUHUFDTUVY Spectrometer HU AAAABNINAIMANG TUtanam1 H-100D W30 H-100E
A A A A A A A o
%30 H-100F #39 H-100G %30 H-100H #3® H-1001 30 H-100J %30 H-100K 30 H-100Q 73]
Uszansnmmawn Indindinganonlagn1siani 0, Excess gaungitatsi/aes A1 Run Length
9 g a g’/ o A A o a g’/ ~ A A
pazdlFuamsladomas MntuzauiumMIveIENaio NI AAAININIBUS MULHUIUN

MUUA

Y = a 2’, 1 Y . ~
(M voun lu519azBeAN1AARTZUDYUBINIASOU (Air Preheater) 71101
Cracking Furnace (Heater) 111 H-100A %39 H-100B %138 H-100C 138 H-100D 19110193 ouiniae
ay 9 R~ a = [ 9 1 1
1903w gl (Flue Gas) Faligaungitlszana 220 esssaioa navanlslumsguenmsanon
v ' v H v v
dadigreun ndn Idieue 13 luswaumsndeuntlasa (assn 7) Falagiuda i ldimsaana

SEULGUOINAS OU”

2) dsud 7N U8 Cracking Gas Compressor and Caustic Wash Tower Taun a3
51139110 Distillate Stripper (T-320) Iaaviimsn/asuasiinued Internal Tray ta1)311)79%0 Caustic
Tower (T-340) 181111511881 Internal Packing 1182 Liquid Distributor 11 Bed#1 (Weak Section) @&

. A A a A o v o
Bed#2 (Inter Section) amudseansnmlumsmianisnsa (H,S)

Y 1 '
3) Aadaasesuant/agun1udeu (Ethane Recycle Superheater; E-005) 31174
v A qual A A ¥ A 2 <
1 ganaunuyafagiin malnliunuannlasunnuisuinumnniuan 72 msrawasiulszana
A A ¥ A = Yy  Aa A A A v
132 MINWAT Hisoaanansoutandasuanusaunivinanuntanasunnuion 72 ms1awas
WA $1UU 1 %A (Ethane Recycle Superheater NO.2; E-005B) vuun i esuandsunnuiou

@ d‘ o Y ?:}/ 9 1 A A a
gaifagiiu e liensasdveg Tuanizoaeiamugay
@ PSulyeszuuaiumswaa laun

' P b4
1) V818UIA Deacrator Vessel N5z DU 0 unTo 19111 (Boiler Feed Water)
a A o w a 4 < < 4 d
nndunoenuuulRlMaImsnaagaga 850 gnuianmas/a Tue i 1,053 gnmnanmwes/a Tus
4 A = o a o ¢ st ' 1 =
eamiuaNuasa lumsaaneendwunasMsmsuen lasen lvanazaweyluieon Feve

BN Plant Reliability 113295 UM s#aa (Plant Startup)

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-2



= =~ a 2 v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

9 ' v 1]
2) AANIDNNTDINT Y (Sand Filter) ﬁﬁwuﬂiuﬂqq@mmwumu LNULIR N

[ v a A o [ @ A A 3 [ A A
TUIU 3 D3 NAVUITUIU 13 D3 mﬂwauﬂaﬂuuﬂaw F1]$L°l"I3J!fIJ°Ll 16 D3 IWOINY Plant

R AAA Y 9 v . = 1%
Reliability lunsaninIsdedounInIvIng e (Backwash Sand Filter) wazilasunsielunanses

NIy

4 ' a 50} 1
3) 818 Neutralization Pump 12 uDIA0T YOIHUIGNA N1 317910113519
a { s @ o a

(Demineralized Water Unit) 9108 8T v1110 40 gnuisinas/411u9 $1u9u 2 ga (Undldan 1 9a
. 2 2 o = 38 g
d1504 1 @ uazluueniaoz 1dauns 2 4a) Tasazsiimsaaaaluuuie 64 gnuienmea s/ Tus
° A A o ' 9 o A 9 = =
919U 2 %A NI Plant Reliability aawa 1ineviaan)asuuas sz lanuies 1 ga uazdn 1 4a
wlfdiso

4
Y o

° 2 a Aa v ¥ a v
4) "lJEnEJiz’U‘LI‘]JT]J@m1Lﬁ8mﬂmll‘ﬂ3Jﬂﬂmt‘TWﬁﬂGlumﬁENillunﬁﬂllﬂﬁﬁﬁﬂ

u Q

s M 9 o ¥ a Y s & A 9 9
42 Qﬂﬂ']ﬁﬂlilﬂﬁ/‘;lniﬂﬁ lemmsmumm&'lﬂq&jﬂ 90 Qﬂ‘]ﬂﬁﬂmﬂﬁ/ﬂf’ﬂiﬂ LW@(lWﬁ']iﬂﬁﬂﬁﬂxﬁﬂ

Y 4 oa4d 2 o = ¥ a4 44 2 A
u'llﬁfﬂ’lLWNﬂJuﬁ]’]ﬂﬂ’]ﬁWﬁlu'ﬂﬂﬁ\‘]ﬂ'ﬁ 3'33Jﬂ\11!']iﬁf]°ﬂLW?JﬂIuﬁ]’]ﬂIﬁQQTL! Dowstream Llagjﬂﬁx‘]ﬂ'ﬁﬂu""]

[

o w 90‘ a A = o’d's} a g‘/ A a [ dy
Tueownn Iﬂﬂﬂ'lﬁlﬂ'lﬂi%ﬂ‘u‘ﬂ'l‘]JﬂuHﬁﬂili'lﬂagl’f)ﬂﬂ@‘ﬂﬂimﬂ@mﬁﬁﬂﬁQLW‘JJL@]?J!LQ%‘]JTU‘]J?Q@QH

Y
) ﬂiuﬂgaizuummummﬁ Tagn1nsAnng New Air Blower (C-3310A/B)
s s < A a o o
Hasuamas v11a 1,800 @jﬂ“lﬂﬁﬂuJ@]i/Gb”ﬂiN NUANATUIU 2 e (Glf]gfjﬂu 1 e Uaga1Iod 1 ﬂgﬂ) LA
Y

AAAY Air Diffuser 114 Aeration PIT (PIT-3310A/B) il 0 11 1l omendii sanoad msumstiniaindelu

Aeration Tank
[ A EX o w %’ = Yy
v) dsvlyeszvuasalin 1 luseumhiainge 1dun

A v a3 v a A a £ ¥ @
- LWMﬂlu’]ﬂﬂﬂlﬂﬂﬂiﬂcﬁawﬁiﬂﬂ')?ﬂﬂiq%ﬁ%}ﬂﬂag 98 IﬂﬁluWT‘iuﬂ
v < 4 9 < I v I

VINDAUNVVUINAITUYDDNLUDD 8 Qﬂﬂ?ﬁﬂm@i (ﬂ’ﬂlli!(l%\ﬂu 6.8 Qﬂﬂ?ﬁﬂmﬁﬁ) L‘]Jl!ﬂ\i!,ﬂ‘]_l"llu']ﬂ

4 9 4 A = o =
AITNYOONLTY 15 Qﬂﬂ"lﬁﬂm@ﬁ (f"l’J"IiJi]‘IGJN"IH 13 Qﬂﬁ?ﬁﬂlu@i) LW@aﬂﬂﬁTNﬂiuﬂTﬁiUﬁTimN e
A o v a Aa o 9 ° A Ax
LWllﬂlu"lﬂﬂllﬂﬁﬂ%’ﬁwaiﬂ TUIU 251.?@ (GlGIN']Ll 1 YA LATHITON 1 GIjﬂ) VINAUNNIUINYAAL

100 aa5/42Tu4 1 130 das/aTaa

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-3



= =~ a = v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

a 30§ a 4 Y 9 Y
- Aaasduaisazarsuon Tuiionleasonlaa anududuiosas
Y v
25 Tag1i111in (Ammonium Hydroxide Solution 25%wt) 11121 2 @ gaaz 40 ans/42 Tue (19
% l:‘

U 1@ wagdseal ya) iu@uazunuyatntiuntuua 10 aas/ATue S 1 ga a1

1)

- Aeasluasazaiensarearedn anudiuduiesay 85 Tastimin
(Phosphoric Acid Solution 85%wt) Y41 1 8A5/52 10 NuANTIUIY 1 g tiied15e9lFan

o

d‘ S A
Lummﬂﬂ%i}uumwm 1 %A

Q

~ . a J @ I
) VYYITUUIANLNOU (De-watering) ININLAN 2 Qﬂmﬁﬂmm/%ﬂm 1wu
4 @ A Y 9 @ o w % =
4 Qﬂmﬁﬂmm/ﬂfﬂm e lvaeanasenuanuaIvIsalumsihvaindouazansseziainig

Tumsiauns099ns

FY Y] { 1 . {
@) veun leazdeamsliulssszuuldanuSeunniiae LPG Vaporizer 1 Idiaue
] Y H P Y Y
PRusenumsnlaounlasa @3si 7) Falegiuda i ldiinsdsulsanitedinan el

[ [ Y 9 d' ] . 1 9
monasmsluissszunlianudouniniiae LPG Vaporizer 9241811 Insamsamisnaanis
o % ¥ a o & Aa 2 o

Tgnganuadldnnmsaamsldmasyomat)szua 0.07 duwaaTua lumsnaalerhanuau

A1 2 A11/%2 1349

o [ v 9 @ .
4) mmiﬂiuﬂgqmmﬂm (Burner) “lummmmimaqa (Cracking Furnace (Heater))
4 o o I A '
MoandnIMIszuemaesn lvaves lulasnu (NO) Nszuivesniinlaesssuieusuaiuan
Turanadienisanl §nse1nsina NO, wiia “Prompt NO,” Tagn1sUsuvuraveaiam lugd
@ 9 a dy a A @ 9 = v
YAz uoari i vl wagianiams lnavessomaulooonnnd i Ingd Feaiaezaiwso
1 1 @ QId' 1 9 1 A A < [
aanstaalass NO, aetmanda luana'lan 5 aauluduaiu vieaailusasinisszuie
v A ~ a o 9y a ¥ o YA Yo ' v @
0.32 AFuAMAAA Tasusin lanwmuaaasiaum lnin ldsumsesnuuuIvinumiuandn
[ =2 ' Y 9 a ' Y & : v
TuanNanIvua 10 61 F99LFWAAATINUNT YOI NO, 1A 65 a2 Tua e 2 1 60 aauluain

' a g @ { ¥ v A ~
qIu ﬂmﬂuﬁ]ﬁﬂﬂﬁi&ﬂ%ﬂlﬂﬂ NO, ﬁa@m”lﬁ’mﬁm 3.2 ATUAIAUM

1 9 9 LY [ [ I'4 4
(5)  VONUNIUMANUIUTULATAIEATINMITTETUIeveInsFaes lavean lya
(S0,) NszuwesnINlans Utility Boiler Stack ¥a# 3 (UBS 3) 7114111 Cracker Bottom 11982

A & a @ 4 Y Y I ,i’ a A 9 a ¥ A Y o o
WlﬂuWﬁ@]ﬂﬂ‘lcﬂwa'f]flulﬂellf]\‘liﬂi\iﬂ']ﬁulﬂGl“]flﬂul%ﬂlwaﬁﬂﬂﬂ@Waﬁulf]u'l IHBIITNUDITMNAVD

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-4



= =~ a 2 v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

HHAINRAY A UMeraInslasuulaa Tnsansezinssuiagauuuimnuaaduiia
A S ] J a § Y 4 y
HanHaesauuL 1Y JesadszneuvesmailuiesaselitSinadamos MUy (Impurities)
Y
[ a % 4 1 [ 1
Tudagauuurnmniu enududuvestamos gega 245 aamludmdau) edamald Cracker
A 1 v A A Ao o & ¢ A 2 a A Yo ¥
Bottom N oz a 11 193] wiasoma a3 d e dudl usan sz neumuyuann@unmeaus 13 aaiu
(% d‘ = o 1 9 9 1 (% d' 1
menasmsasuuilaga Tassmsvuemruam Ul NI ULaZA1BATINTIZUE SO, Nilang
v a o o a4 2 A Y v Vo
UBS 3 TaseuaguiSuiasdamos 11 Cracker Botom NNy TagliA1n1uauay SO, M1y
1 1 a <3 Y] [y a Y] [
67.62 amludmau Al usanmsszuie 7.40 n3u/3uH TaslasensazsusasiMsszans So,
A A 2 4 v A = a P A o PN d o w
NNNAUDN 4.44 NHAWM 11910 TA3ans Tssnu TemdludvessEn mumyaleadud 3100
= Y T W o @ [ A ) Y
#4187 NIV AIUAIDATINTIZVIININAI91NANTUTUaAMUNERNT 80:20 tie1i1 1) lanil
Y
AMoaTIMIsznedmsuInsams lueunaa (Future Plant) 1inauniiniingds TasTasamsTsaau
a) 4 ] 1 (% o d' 2’, d' d‘ " W
Toraudogsenanumsianssnumsnlasumlasd (asan 13) enouA18AIINTIZIE SO,
[ a o A [ { A I~ 4
TruTasanms TasTaganisg szmlasuiuns Insamsludiunmertodld naoioeauns
a = a 2 Y
wasuuilassieazdea lnsanislusienumsssdiunansgnuaawadsuy Insan1s 153974
a 4 g).l ~ a o o d o w Yo <
Towdlud (399 13) voeuiHn wuammalomdlud $10a 1ATUANMTUFILIINAMEZNTINMS

9 o Y
ATIUIYNITA LA

De

[

3’/ = A A 9 a %’ ~ 1 o
nadl mevasnslasunlasa lunsaiindondaa lotiyad 3 ngagouiiiga
Y
1 o 9 o 1 I
@on13anna 131 aseazdszura 1530 Tu) 1A59N1592 Y0 3 Cracker Bottom 11 1413 u
49' a v & dy a d’ 9 a ?,’ d' A d' A . .
FomassunumMayomasiviionan lowyai 1 w50 2 unu tioiy Reliability Tunszuaums
a X [ ¥ a % < % < Vo oA a g
Wae 7992 1¥A AN 4.17 @1/%2 119 1182 Cracker Bottom 3.5 A4/4 Tug mnunviiewas loiin
~ 2 A A o ¥ o 9 A A ] o
%A 3 uonaintl Iasamsazvarmuniaden lumsinihiuan s udemaawansiuay
(9 ¥ a { a 9°/ { 1 i ° [
Cracker Bottom ttaz Mangemasnvionan lorhgai 3 Tugiaiida Cracker Bottom 80n$111i18
I~ a @ 4 g’/ da/ o 1 1 =< o %I o Y Y]
Wuwaanuan naidagiulasenisedluesianisanyinisini e 193900y Cracker
Bottom #41A5901592AIUANAIANUTNTULAZA16ATINTTZUIBUANENINOINMANTZUIBDON
] 9 a H A Y 1w AAq Y I dy a v Y
vntaosvesndonda lorigan 3 Timnunsai#N 19 Cracker Bottom 1 uiromassaununie

P G
S RIVIIGHN]

1 Y 1 [ &‘ a A o o &l a PR &l a
6)  VONOATNNOVUAINHIFRING (Fuel Gas) 10T UMaaoma s 191d) wiomas
' g a 1o
Tunsai# Boiler, Cracking Fumace taz GHU-TI Feed Heater I 1713 04015 1915 01W @ 9g 4031019
& A A a 9 o A A @ A A A A a o 9
womdannaa laes suitlounnnqaauiiavesingaunnlasumlasly mimduswan 1du
1 4 =Y [ y o ' J a 1
nadurugugnan 6 47 Nl Ta91u Ta5aM50g321I19MINTANUMUIZTUYDILLIND
A q9 o ¥ = ' P 9 A a
o liminzandumslynuvedlnsams luenag Jave@uoLUINOVUAIN1HABING S (Fuel Gas)

I [ ¥
@y 2 madon Al

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-5



= =~ a 2 v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

{ 1 1 1 4 " W 1 1 4 a
1) ‘V]N!ﬁ@ﬂﬁ 1ﬂﬂﬁ%}']\ﬁ/l?J‘llllﬁ\imﬂﬂﬂL%@Nﬁ@ﬂUﬂ@ﬂJUﬁQﬂTWL%GLWQQ‘DTﬂIiQ

[ a Aa o o @ a a g’/ .
HENMBTITUBIAVIEN Uan. 3104 (V¥ U) mnmimﬂiwmiﬁwmﬁn Truck Loading L'I,‘]_]

]
v 1

1 T 4 a o @ ( o (Y
1QATONAD (Tie in) NOVUAINHFOING T 99111 8051015 THa 024 AU/ Tue ANWAY 21-46
J

V13N Qﬂl‘l’ié’q}ﬁ 20-30 DeFIAITee S2oeNNUszana 30 a3

A d' 1 9 1 1 d‘ 1 Y 1 o dy a
2) NN@DNN 2ﬂ’E]’CfiN‘V]E)GU‘Ll’CNmﬂfgﬂL“]fE]ZJG]E]ﬂ‘]J‘V]E]GUUﬁQﬂTGBL"KE]LWEIQﬁﬂﬂiiﬂ
[+ a Aa o o a a g}/ Y 4 ] 1 ..
HENMBFITNBIAVITEN Yan. 3104 (HYI¥U) Uﬁl’)ﬂ!ﬁi]ﬁ’ﬂﬁxﬂ'luUlﬂﬂﬂﬂqﬂl%ﬂuﬂ@‘ﬂ@ (Tie in)

A

1 1A 4 4 { [ @ o (Y 4
ﬂ@uﬂ%ﬁumﬂﬁﬂ'lflaluﬁuﬁjﬂﬁ\iﬂ'lﬁ ammﬁ”lwa 0-24 AW/ TN ANUAY 21-46 LN5ANY MUYV

U U

20-30 N T T BT A (RS EE2 TR 1,200 a5

9 1 s =3 9 ] 4 Qy A
@) Gumm"lwummmmﬂwamu (Ethane) VUIALTUNTIUFUINA 10 U 1UDIIN

v AN Yo =2 a J A ya A Adal ~ (=]
ﬂ'l‘(’WiEN‘1/]]1@1/1Tfniﬁﬂ‘]&l1ﬂ15@@ﬂll‘ﬂll‘l/]'l\1?]ﬁﬂ]ﬂiill ‘wmmm‘nawma”hmuuwum”lmwmwa

1 ] 4 Qy 3’; Y a [ 1 1
Gl,uﬂ']'i’J'N‘VI@EUHTﬂLé’jHNTHf‘fHﬂﬂ’dN 10 U1 iaummauﬂ“lm’qmwgm;azmmwmm‘ﬂamum
g’/ 1 U 9 = 1 1 9) g Sld' U 9 1 2’/ A
NImeanuuULaza1 U mwamummuu”lﬂﬂumaﬂaﬁﬁﬂuimqmq (FIUVYIY ATIN 3)
v v ] o J 3 3 4 1 .. o 1 1

u@lﬂfﬂfguum"lu"lﬁ’mmanaﬁ%’w Taetlunewouae (Tie-in) (A UNOYUAIBDMNUIN TTEN

) a a o o v a o o ] .
MFFITUBIAVOIUTEN Yan. 1@ (WNIFU) mnmm%ﬁﬂswm“lﬂamma Feed Preparation U9

Tasams

®)  vorarsInasalvd (Polysulfide) 1 1F1oann151Aa TAN (Coke) i1
Cracking Furnace (Heater) naunuens lamna lasa s (DMDs) Al uiagiiu Tagans
Tnada lidausaldnaunuans lawmsalada ld 1a Tae lidawansznudensnszuiums
waaneluszer ez szezen smﬁyﬁﬁJuﬁms&ia?{mmé’@uLzazqﬂjﬂwwmaaﬁﬂﬁuyﬁmuuwﬂm'w
a5 lawnsaladalva Tasez TUSuamsldlszuia 300 duAl Smsumsdnfuuazns

wudsas Iwaga Ildaz liuanaeanas lamnsalasa lng

o j‘ A a gz A 3 =
“ mas‘uTau‘wumaﬂmqmsamumm ECO Process iognad1slsenaunae

. a o J o w dy ~ ! A
(Mixed Salt) ¥9dUTHEHN 813 llf] 1o 1996 10A VAN UNYTTuw 3 hli 80 $1151971 (1130

v
=

' o ' v a 2 y & y 1 &
ﬂ3$3J1m 32 ]15) ﬂa‘]JiJ”leglj‘luﬂTJ”liJi‘uWﬂﬂf’ﬂ‘]ﬂl’ﬂﬂﬂﬂmi C]f\iﬂﬂuwu’]UIﬂﬁ\jﬂr]ﬁllﬂlﬁ_]\jwum

Y Aa o 4

Y 1 v
dmiiliusim 015 lo wea 1996 1w ldlsznounsmsauiszy 1 lusenumsnlasunilag

@ @ 4

g‘/ d' d' a o o Yy 9 a A a a
4 (A59N 5) mmmﬂﬂi}@uum N 817 ll’lf) i1oa 1996 91nA hlﬂ!li]ﬂ"l]ﬁ)ﬂﬂmﬂﬂfﬂﬂ1illagiﬂuﬁ‘ﬂ‘ﬁ

a

Y 1 a 1 ~ 9 Y
ﬂ"lislﬁ]ﬂ/lﬂuﬁﬂﬂ?iﬂﬂﬂ@@]ﬁ?ﬁﬂiiﬂuﬁﬂﬂigmﬁll‘ﬂﬂlﬁﬂ‘ﬂiﬂﬂllaﬁl

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-6



= =~ a 2 v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

¥ [
= A A o

2 o ya @ Y 19 1Y
HanNIINU Tﬂiﬂﬂ'ﬁENVI,@W‘Iﬂ?im’ﬁ]ﬂ‘l‘ﬂﬂwuﬂﬁmEJﬂllﬂJu@ﬂﬂ]Ti@ﬂagﬂlﬂﬂiﬂu:]u

aA

£ daa o P o 1d o d daa
NunFdFeaRumeluiuinlasenms Tasnrerdawldsuuilaa Tasanisazihnun dive,
1 v a d a a o
daunarsvesnguieadd miinoad (SCG Site 3) Vsnudunihmuinlszg G2 vesuiEng

2 4 : o - S0 o A daa
ynaiunlszanm 1,164 a131amas wegluanusudasouveslazims sulagiuiundde,
1 1 == a 4 . n YA 9 (] v A A
drunanvednguioddimiinead (SCG Site 3) li'ldlimsszyIdegluanusviasounsoszy

a 2 Y A 1 1
IusenumsdsziivwansenudunadenInsamsduuasdile
[ g}/ [ d' 1 Y = Ay d'

aiumendimanlasunilasa szdanald Tnsamstivinaiuinlnsanisuas
A Ao a ' Ak Ao a A
NunSuAavousandszum 241.5125 15 (386,420 mrs1awas) uazlnundFerneglu

o A A X I a g 9 A A
anuiuAareuvedTasamsmuvwmiu 70,260 a151umas @ailudovas 18.18 voanuf

k2 v
TATIMT LATNUNSTURAFDUIIN 386,420 A5 1UUAT)

1 9 1 1T =S A T Y = %) a
(10) YONOH3NNOUUFINFDINY (Ethane) lNOTINIFDINUINT5UONNIBTTINYIA
A o o w I o a { A o a d o w
woauiHn dan. e wrrvw) ldlHduiagauiuien vwamaleadlud $1na (MOC)
1 o Qy 4 1 1 (9 Aa a a g’/
PUAFUHIUFUINA1T 12 12 VINAFOUNDYUAIDMUIIN TTWENMITFITUIIAUTIUTNI
g‘/ A 1 @ Aa o Y A A 9
Y99 ROC 1oz 19U uyuanenlegluilagiiuvesusyn ROC mdunsosanlasuanuiou
A a ¥ ' A A A A Aag Yo & =
Nazanaalnyluiun1ATIN1s (Pre-heater Imported Ethane; E-xxx) oy ang i 1M nun1adim
H Y p 1 g’.} 1 % =\
udremsuantlasunnudounsleinnuaud neuvzaeuusule ludiaaiinugu
. . Aa g’/ 1 U 1 Y A 1 (Y 1 1o = o
(Metering Station; F-6111B) fidaaslvii uazdeae llduarounsnuneaudsnadmuilagiiu
a o o A a o a d o w 9 1
NVUTHN Yan. 3109 (WHIwW) Aaaliusem mumwﬂmaﬂuﬁ 9108 (MOC) v 1aLta URIU
o Qy o [ 1 oA [ A a 1 I~ 1
quenan 1441 dmsunevudeiozvensadrunuan vusesniu 3 vou szozniesiu

15279 1,000 1095

Tasmsduiumsnlasuudasdananlilddamali s namidamsnaaluningiu

]
=1

a o o a) < a J : a [ < (R

yowwaanua Tealuduazez Iswanduldounadlinmdui lasuanumiusenTiuded1ala

] I ~ = o ' = A Y H) ]
pgnlsnawluman)deuntassieazivealnsansainan wlinansznuaaunadounalusig
' ' o A a ! o I o
noaduazlugiesduiunms Taswamsdszitivi Idezai T 1ddunuanialumsdsulya
MruanInsMItosnuniond lwansz NUTWIARON ATDAIUAUDNIATNITANATNATIVE OV

A v 9 '

nansznudunadouIinzauae 11

[

. da 2 o A A = &
TugIuYeIHaNITENUNINATUNINMIABHUN UYL IATING US10aZDonRIL

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-7



= =~ a = v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

4.2 wanszﬂuﬁm@mmwmmﬂ

1)  ¥neada
a d' a da! ] 1 9 9 1 = 9 Lﬂ' [
lla‘WH‘Vn\‘lfﬂﬂ'lﬁ‘ﬂlﬂﬂélluGll!“lf']\‘]ﬂ@ﬁﬁ'l\‘] ulﬂllﬂ ul@LﬁfJ‘ﬂWﬂﬂ'lﬁGlGIf\‘]'lulﬂ3@\1%ﬂﬁ/

[

J U d 1 A {1 < o
gunssinazmsvudsiageinssineaiiudigiunneaine delasems ldmnualddiuinsns

Q9

[
! S 1

o = 3 a dy 9 9
Tumsfesnumsiensznrvvesdu Tasmsdansuiirlusnanuiseadwazauunad-
A 1 ] 9 @ o E) < o Y
ﬂ@ﬂIﬂﬁ\Tﬂ'ﬁﬂﬁJﬂ13ﬂ\1ﬂﬁ$%18ﬂlﬂ\1§gu DYNUDYIUAL 2 ATI (1F1-18U) Llagﬂqﬁu@iﬁﬁﬂﬂiinﬂ
@ A J 1 Y A a A [ ' = & J
Taavseglnssineainiinstanquiietosnumifensznovesduazessdnnianils ludau
= A o I A @ 3 Y1 o A @
5]]’0\1”1@Lﬁfﬁnﬂl‘ﬂi@Qﬁ]ﬂi/@.ﬂﬂimﬂiﬂinﬂﬁﬂﬂﬁﬁnﬂ fl]gﬂ@Qﬂuiﬂﬂﬂ’lﬂu@iﬁ%@ﬂﬂ’l?ﬂlﬂﬁ@ﬁﬂﬂﬁ

[

g 4 a 1 1 4 g’;
uazqﬂﬂsmmm Lﬁammnmﬁzm&mwyﬁ%zﬂaaﬂmmﬂqﬂﬂsmuazsammﬂ ANUUNIN

a o

9
UTHNEY

[

v Y
‘UL‘VHJ'l"l,ﬁ}‘ﬂ;]‘U@]&5]'IllMT@Sﬂﬁﬂ\‘]ﬂﬁ?’JﬂﬂNlﬂi\iﬂiﬂ Nﬁﬂi$ﬂﬂ§lﬂﬂﬂ!ﬂ17‘l@1ﬂ1ﬁﬁlﬂﬂﬁu

] 1 9 ] o § @ Y
Tugeneasazegluszauneonsuld

(2)  FIAUHUMS
A o A Y] 1 Y 3 [
yanyneomAnnmMIauiuauyesIasansdagiuusesn lailu 2 dau
[ [+ 4 [ Y 4 J
e 1) waasvian laun Mmaeenlodveslulaseu (No) Mmadamles lasen lud (S0,) tag
1 a o 1 a
A1az009590 (TSP) Hag 2) @150uN3d321Me (VOCs) laun 1,3 Tamladu iwudu uaz Tngdu

IS Iy v ’:91
Tagiiseazooanail

1) uraInHANANENMIINMANNNATITHAD (Criteria Pollutants)
Y] 1 o A o o A [ 4
ﬂ%@ummmmzmmmswaﬂmsmmuqmmaﬂmqmi Ao Nyean lua
é 9 a aol . o v .
vo1'lulnsau (NO,) Faurantonanlow (Boilers) 914U 3 €11 mumﬂmaqa (Cracking
a a J o [
Furnace) U84ATZUIUNITHAN JoaWud 9149 13 191 uag GHU-2 Feed Heater nsenule1y

1 a a Jd o 1
mm%}auuﬂ Gasoline Hydrogenation Unit Gluﬂi?lJ'Juﬂ'liWﬁ@ﬁ'l‘i'f)%Iim@]ﬂﬁ TUIU 1 KUY

) @ 4 4 1 . a ¥ !
madaos laoonlae (S0,) wazduazosssn (TSP) Fannnndonan lovigah 3 (nsain 1y

< dy a v oY dy a
Cracker Bottom (CKB) Lﬂuw’e‘)mmmmumm&vamm)

v d' = g’/ dy 1 Y~ A
menasman)asunlassieazidenlnsansluasedi Tasams T ldimamu
° 1 o A A o 1 A 1w [ @ 4 4
Snumrastavaivusodela uaszlimsmumonmsszuevesmasamos laoon lad
(SO,) NJav4 Utility Boiler Stack ¥A# 3 (UBS 3) 8 4.44 n311/371191 1ag1A3an1sagsun1ons
[ U a 4 A o a d o w = Yy
M352110AINa 1IN TA5Ins Issnu Teraiudueauiin mumwa Toadlud $1na e lating

v v [ Y v 4 o < 1w
ﬂl@ﬁ\?’JUﬂTE']Gli’]ﬂ’]ii%ﬂ’lflﬂ’]flﬂaQﬁ]’]ﬂﬂ’]iﬂﬁﬂﬁ@@nﬂﬁﬁﬂﬂ'ﬁ 80:20 Lﬁ@u’lhlﬂsl%jlﬂuﬂ'lﬂﬁi']ﬂ'ﬁ

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-8



= =~ a = v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

5211981151 1A59M5 1WeUIAA (Future Plant) TaguvadnuiaNaa1svanued 1Asan15n1e1as
v Y
malasundasa awunnndonan lon (Boilers) $1u7u 3 @2 twwanTutana (Cracking
a =y d o [
Furnace) Y8403 UIUMTHAA ToaWud 31431 13 191 uag GHU-2 Feed Heater W3 0112814
[ Aa a d o 1
A5 0ULAN Gasoline Hydrogenation Unit 1HNT2UIUNTHAATITOL ITNANET 311U 1 MY
1 =1 (% ] 1 <3 A = 31.: dy =\

wwRen ety e lsnawlunisnldsundassieazidealnsinislunsaliazlinig
o Aa A A 9 o [ ) 1o o

AUHUMTNINEITOINUNITIZUINATITHANYDI IATINT laun nwesn lsavedlulaseu

9 [ 4 o 1 ?zl,z ) (] [ a

(NO,) tagmadamos laoon laa (S0,) mniu Taenduazesssiu (TSP) vz luuanarenin@u

Y
Taeiiseaziooanall

@ msdSulgeiaw g Bumer) Tumwanda Tuana (Cracking Furnace
A o Y 4 ~ !
(Heater)) MoandnIINIsszuIemsonn loaundlulasiauy (NO,) nszugeonvdndaneszuie
YouA AN Iuana Craking Furnace (Heater) 228n15aA1§03 8101310 NO, 18 “Prompt NO,”
Y )
TasmstSuvuravesiamn vl vunagvesiuen Tnd uazfiemens lvaveavomauiioaniin
o 9 = [ A:; 1 v Y d‘ [ a g’/ Y] 9}::‘1:
waen vl 1eaziBeadsinan 13 ludade 2.7.1 vesunii 2 Taenenainisanasiam Tniiid
Y v
mswannldivunanazianiems Inaveusemdsiminzavszansnaamslanlases NO,
[ o s}d' U Y U A A I [ [ a =4
asmana Tuanalan s aruludiudiu vieaallugnsinissznie 0.32 nuAuriiam
Y H Y
Taguian Idnumuaaasiuen Inda lasumseonuuulninumuandd Turananavua 10 1
H-100A, H-100B, H-100C, H-100D, H-100E, H-100F, H-100H, H-100L, H-100K, H-100Q 9L H Y
Yy 9 a J Y 1 I J Y 1 a g @
aAANNVLIUYDI NO, 11iaw 65 aauTuaiuaiu idlu 60 aduluaudaiu aatlusasimsszing

d’ 9 gJJ 1 a =
U3 NO, ‘Vlﬁﬂﬁ\‘lllﬂ‘ﬂﬁﬁllﬂ 3.2 NTUAUIMN

Tagn1315uiariamveamiuan Tutana Cracking Furnace (Heater)

M ldansaliuandanmsszue No, aeld 3.2 n5uAmi TasTasams Idaudasimsszing
X T W o 1T A ' < o o

Fouaz 20 FUNINY 0.64 NTUABINITA JUITEINIA BALILIAVF1I098AIINITTZUIY

2.56 nfuAMNH IFdmSveunansoldnynsamslunquustm eadd

1 ] @ [ % I'4
(VW) YBNUNIUAIANWTUTULALAIDATINITILUIBVIN s Tt oS
o { ' - { °
laoonlad (S0, NszurvenaINYd09 Utility Boiler Stack AT 3 (UBS 3) 71 1a111 Cracker
J { g a o J <3| X a A a ¥ .
Bottom U U unansamnass IdueaIasanms I 15l uiromasnviionanloi (Boiler)
d‘ Y] 9 o W 1 [Y] a [ g‘/ [ d' =
esnnagiiunudedinavesunadiagayu asiunerasnisasuuilaa Tnsan1saa
o Y [ a A wAa A da! 1 = 4 ) A 9
Tuudesiviagautulmnguanianainualessu wu Jeenlszneuvoamnluiiosa
= o o A .. @ a 2 @ 4
wsolUSuadames Nzau (mpurities) Tuagaunurnlduniu @ududuvosdanlos

[ 1 [ 4 [ I ¥ a ) o I
gaga 245 dauludmau) Jedawaldl Cracker Bottom Moz ae Tl wdomaiidwedwiu

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-9



= =~ a = v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

4 A d%’ a ~ Y o g’/ [ ~ =
paflszneumuIuIN@ANnadue 13 duiuniendinisasunlaca Tasinisdeve
AMuamIA T ULz A8 IN1552 18 SO, M@ Utility Boiler Stack A 3 (UBS 3)

o o § A 2 o g
TiasounguiSunadamesTu Cracker Bottom MaAuasil

. . tagiiv .
mnIuaNilaesa Utility Boiler , 2 MUKAINI
P Emugalusenumsiasulaga E
Stack ¥a7 3 (UBS 3) Yo1oa . : nlasumlag
(@597 8) MvivyoUa1gA)
ANty (@ luduain) 27.0 67.62
AONIINITZUY (NTUAUN) 2.96 7.40
LY d‘ﬂ/
AOATIMIIZUNENADINS 4.44
MFAMNN)

o [ T W [ [ 4 k4 1 A A 49!
dmsua1easInsszuemasaes lasen laq (SO,) drunmuiy
Meriaan1sasuuilasy 80 444 nSu/AUIN 1ATINITIZTUAIOATINITISVIYAINAI1INIIN
a 4 Aa o a d o w % T W
TasamsTssnuTleniluduesustm vuamaloaiud e Faldlinsvedsauadasinig
o ] o A o Y I Y ) o
52UNEMENAINMIUSUaamunanms 80:20 wiswi 1 umsnsimsszunedmsuIasams
Y
[ a 4 ] 1 [ o
Tuou1na (Future Plant) 13nounihiiuda TaeTassmsIssnuTomiludogizninmssamseanu
T Y ] T
msulasunlasa (59N 13) leueUAIBATINTIZLE SO, IinuTaseans Taslaseansg witla
o A 1 A A 9 IR A A =
autiumsInsansluaiunmerdedld naedesisnunsnlasunlaisieazidealasansly
a 2 9 a 4 g’/ A a o
HenuMslseiiuransznuaunadonIasans Issnu Tl ud (AN 13) ¥OIUTHN MU

= Jd o Yo < 9 o Y
T@Lm\luﬁ 1NN Ulmummmu%@mWﬂﬂmzﬂﬁNﬂﬁmﬂumJuﬂﬁdl 1\sle}

g” A Y a

& o = a ] A !
NIl meviasmalasuuilaga oluﬂsmwmawa@‘lamsgw 3 vigasou
v

1 asazilszana 15-30 1) 1A5901392U0E 9 Cracker Bottom 11141514

)

11139 (FoN1ganne 1-3
;4
(24

' o g a A a 1 { P A L
FomaeswnumMaromasindonana lorga 1 W5 2 unu 1oy Reliability TunszuIUNs

A 9 a

a . Y f a % o % o "o
2131% @Qﬂgﬂl%ﬂ'lglfl%ﬂw\lﬁﬂ 417 QU/%’JINQ 1t8¥ Cracker Bottom 3.5 QU/GD"JINQ INMNUNTIUOHAA
4

v ' P ' '
Torir ga® 3 wonnnil mevasmsnlasundlasa Tnsamsszaamumadonlumsininiueaiun

Y I dy a 1 o (2 dy A A Y a %’ A 1 A
Glmﬂummwmwamamu Cracker Bottom u,azﬂwwmwawwnawam%uﬂgﬂm 3 Tummm

b4
%

o v I a o ¢ X 1 ' o o w
Cracker Bottom p0nNIHU e UNaAN UM °VIQfl‘ﬂﬁ]ﬁ]‘]ﬁliﬂNﬂ”liﬂgljiuﬂfflﬂﬂ”liﬁﬂ‘bl”lﬂ”liu”ILl”IiJ‘L!LWI

q

11145201 Cracker Bottom &4 1A5301592AIUANAIANMA LT UIAZAIBATINTTZUIONANEN I
= ' 9 a 1 = Y 1w A gy <
pIMANszUIeoonIINlassvosniiondan lotigan 3 1TWmnuNs8l 719 Cracker Bottom 1] 1

X a v X a o ¥ A A o ¥ o 9 3 X a '
LFDINAITINNUN KLY DINAY AU U ﬂim°VlIﬂﬁﬂ"ﬁuiuWZJML@]"IM"IGLGBL‘]JuL%ﬂLW’dﬂWﬁMﬁJSﬂ’J‘UﬂMﬂW

] 4 [ = [ 1 1 [ Y] 14
anuuTuvestamas mevaanan1vian lumy 3,807 amlud e IminuiSnadanles

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-10




= =~ a 2 v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

S99 o 9 g o adq Y g & a )
NI NUTNI NIz 8n31M1552 01858119 Cracker Bottom () WidrBImaIna A un 19
g a Y 9 o 1 1 9 9 1 [}
womaslulegiiu Tnslasanms ldmnuaniniuguainnududuuasAensInssu1evos
wag1snannilaes UBS 3 (H-2050C) NAN1ILNINTFIU QNN 25 DA ATHA ANAY

a ' a g . Y 1 v N Aq Y <3|
UITTYINIA 9ONBIAUFTIUINUIDYDE 7 Liae Dry Basis T¥minunsain 1% Cracker Bottom 13

i 4
= [

&1 a d' 9 a %,’ =1
wmwamwuawaﬁ%mm 3 U

7) AN uTuvesnseon ladued luTaswu (NOx) Jinu 88.9
amludmaru wazdasimsszuelinu 7.00 A5UAMH

¥) aranuduTuvesnissames laoon lad (502) lumu 67.62
amludmaru wazdasimsszuelinu 7.40 a5uANH

) AN T uve s uaz 09390 (TSP) Ty 120 Hadnsu/

o @ 1A v a
ANUIANINAT Llﬁ36@51ﬂﬁ§$‘ﬂ18‘1hmu 5.02 ﬂiiJ/’J‘LlTﬁ

a d
(2)  M3OUNIIIINE (VOCs)
a A J A a 9 [ ~ 1 ]
150 UNTITeMeNNe1T03nVTATINITNDIVAINANTENUADTUN TNV
1 A . 3 1 a [ 4
Uszrwu laun @13 1,3 D ledu wudu uaz Ingdu Fudluashonnulundasusives
[ o w a 4 a 1 o a ]
TA39M13 NAHAM VAT YT IO UNTITLHEVDI IATININIITUINTOUAGUUNAIA U AR
' 9y o =R < 4 L. Y .
591 6 uvas laun n1552%0/52521189109Un3 8l (Fugitives) N151W1 1113 (Combustion) 5EULIAT
g [ 4 v
N4 (Flares) ATUYUDIYNDNITA (Transportation and Marketing) DUNVAITIAN (Storage Tank)

o % ?:’ =S =~ 2 d‘ 1 v Y d'
A ITUUUNIUAUNTY (Wastewater Treatment Plant) ﬁmamﬂmmﬂmﬂﬂumma 2.7.1 U93UNN 2

] Y
a =< a

a o ~ [ { 1 o
Tas5u1anIs2118v09a150UNIITSIMEMNNIUMN e aUU 8L A% ILVIINUHAIN U A
9 . o w %’ = = A A Aa A J
Uszann3m 1413 (Combustion) tazszuviiauudes ¥aazllSuiamsszuiea1sounse
Aa A A 2 a A a o ] Aa g @
seime U3 UvoImsdUNTITe eI MINVIUINANDN 4.247878 N TanTu/a) Tua Aadluons
mM3szglugdiudu min 0.008330 nTandu/a Tue uazlugl Ingdu miAv 0.003562

[

alanswanTus Tasoasimsszunelugl 1.3 o ladu szdansliuanarenin@y iesnn
] a Y C4 J { [ 1 < J o &
luldtinsaaasginsaignldaiu (Service) ludruniiansasnarniluesdilsznon daiiy
@ = a A a A o =
Meviaamsnasuuilasg wfSuaasdunigssmesiunszueesnainlasanisldssua
a @ < a I @ a 2 1w
16.577702 ATanFu/42 Tus Aatludasinisszuielugil 1,3 Gamladu midy 0.017124
alandw/aTus Tugilhwudu midu 0.119581 Alandw/aTus uazluzdIngdu midy

0.212017 A Tansar/a Tus

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a



= =~ a = v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

@ madszdivmansznumunamweIManInMIAuHUNIHYaIA3INS
dmsumsdszidiumaniznuduaunIMeINIAINMIA UL 1ATINg
ES A 1 o A a A= I I o A Ax "y o o &
Uy Weannurasnulavaiynemanany i unvasnuianleguar lutlagiiu daiuly
;4
dauvesdeyaninnuuduiuguveswany luussermianeudl 1nsan15 (Background
. A 1 d' d‘ a o 9 1 9
Concentration) 3 9nouUMtlasunilasa szsaumansenuitnaninlasanisagaiuldegudn
v & A v oA R 79 9 Y o A a 1
AU uTENNTawezszgndlsuuiniemslsuuudiasuned sEiiumsuningz g
a o a 3 A ] a
YaNENNOIMANHIUNMTNOITUURUFOUIINAVULNTTUMS TIIAGoULHINA Tunsi)sz g
Y H ! H 1
ATIN 6/2556 11D IUTN 29 Faraw 2556 lumsdsziliunansznunnmsilasunlasneazidoa
9 Y
Tasans lunsail

1) Ismsdszdivmansznumunamne M InNaaIsHAN
TumsdsgiliunansznuAuganIMeINIANINUAAITHANABUDUTIAD
a 4 A (= Y o a [l U o A aAA
nandiacmaas Mandsouldiinsiszdiunansenummizludiuvsaunasuianinig
4 2 a A 2] o J J A 1 . . A
sEIeMNIUNNAN Ao Nsdamles laoonlua (SO, Nans Utility Boiler Stack 307 3 (UBS 3)
9 '

MY 19109919 MTVENUNMIUAIA MUV UTULALAIOATINITTZUIE TS UAINNUTNIULAE
[ (7] 4 A = g’/ gd
A10AIINsEUIeveInITenn kyavued lulasou (NO) iHesnnmuasuuilasa aseilitlunms

o 1w a I 1 1 1w
‘1JTUﬁﬂﬂ']@ﬁ3']ﬂ1§§$‘UTEJ?I\1fl]']ﬂmu%\‘llﬂuﬂaﬂigﬂﬂiuﬁ}'}uﬂﬂﬂ mummmﬁmﬁ’uuazmamw

v
%

1 ] | a [ = ] Y o a
mazmammrduazamsm (TSP) i]%lllll,mﬂ@NiHﬂMN ﬂﬂuuﬂﬂllllllﬂﬂ1ﬂ1§ﬂi$muWﬁﬂi&”ﬂ’ﬂ

o a 14 any a [
%ﬁﬂ!tﬂﬂ%1ﬁﬂﬁﬂ1@ﬂm@ﬁ1ﬁ@i Iﬂﬂ’J‘ﬁﬂﬁ’1J§$L3J‘L!Naﬂi$1/lﬂ@9]’1uﬂmi‘l1w@1ﬂ1ﬁﬂ1ﬂmaﬁﬁﬁﬁﬂ

[

A 0 o ¢ P = o 2 = 2
A masaes lasen laa (S0,) ML numnuaiuasunsAnyIRed

[

) ﬁwmiﬂimﬁuwaﬂiz‘wuﬁ’mgmmwmmﬁimi%’%uﬁa AIINTIZUY

i
=

BANBNIOINIAIINNITA T UNITY091ATIN151]99171 Ao 1Jaeq Utility Boiler Stack a#l

[

v ¥ H 9
(UBS 3) aquaadsigazinealunisah 4.2-1 Lﬁ@iﬁ’ﬂimﬁqmmmLﬁuﬁugqqﬂmmuﬁu@u

v Y
=~

(Max. GLC) tazmanududugaganiunooulvinonanszny (Sensitive Receptor)

Q

(%

(@) msdszitiuwansznumugunineine laglddoyasasnisszuie

U

VAN EN1OINIANINNISA N UVeIIATINITAenasmsiasunlasa Ae Yaes Utility Boiler

Stack AN 3 (UBS 3) Mmeviasmanasumlassasimsseuisaudaiiivazidon luasian 4.2-2

A gy o ) 4 o & a ! Y 9 A4 4
LW@GlW‘V]i']‘Uﬂ\‘]ﬂ’lﬂj’lillmmmugﬁq@ﬂﬁ%@ﬂwu@u (Max. GLC) l,mzﬂmjml,mﬁlugﬁﬁﬂﬂwu%

Q

) 9
90U 1IAoNaNITENY (Sensitive Receptor) 1148 lumsdsziiunansenuaziinstsedivmme

406506/ROC Mod 9/Chapter 4/a171a11581/66 V3E Aewdaunwyi eow malulad 919a

4-12



3197 4.2-1

sanmssznsyaiymIsmagsgannlassszingeimaveslasaimsifaviiv

ANNEY ANNEY dwihugudnaa (uas) o5 o5 maandudu mandndy | mnmndudu
o dmia e : — qamgd | amsais” | % %0, |Sanmslna " 8 y ¥ y y danmszine gs) A
unasiudia Ydes grlaes 0356 nytitlana 4 mde 5 | ) \ mslna m3lna NO, S0, TSP sHaoINa STUVAIVANNAAY
(K) (m/s) ANUTY | N Wet Basis (m’s)
X Y (n3) (Hn3) aeanan M 817 | Eqiv. Diameter (Nm'/s) (Nm'/s) ®pmy) | (mg/Nm)) | @pmv) | (mg/m’) (mg/m’) NO, S0, TSP
Utility Boiler Stack
1. UBS 1 (H-2050A) 733484 1406167 30 31.55 231 - - - 479.15 15.07 17.4 3.8 63.18 32.46 39.93 89.6 168.6 - - 6.73 - - Fdeimas (Fuel Gas) -
2. UBS 2 (H-2050B) 733503 1406156 30 32.16 231 - - - 484.15 1536 16.7 3.4 64.40 33.02 41.57 87.6 164.9 - - 6.85 - - Fadeinds (Fuel Gas) -
3. UBS 3 (H-20500)" 733526 1406178 30 3221 231 - - - 51215 17.60 159 48 73.8 36.10 41.81 88.9 167.3 27.0 70.7 120 7.00 2.96 5.02 Fdemds (Fuel Gas) -
11ag Cracker Bottom
Cracking Furnace (Heater)
1. CH 1 (H-100A) 733537 1406227 44.45 3339 - 0.884 1.77 1.41 400.15 19.90 14.0 3.0 31.13 19.94 25.68 65.0 1223 - - - 3.14 - - Fadeimas (Fuel Gas) Low NO, Burner
2. CH2 (H-100B) 733548 1406247 44.45 33.77 - 0.884 1.77 1.41 400.15 19.33 14.0 3.0 30.24 19.37 24.94 65.0 1223 - - - 3.05 - - Fdeimds (Fuel Gas) Low NO, Burner
3. CH3 (H-100C) 733549 1406250 44.45 33.82 - 0.884 1.77 1.41 400.15 20.15 14.0 3.0 31.53 20.19 26.01 65.0 1223 - - - 3.18 - - FFeimas (Fuel Gas) Low NO, Burner
4. CH 4 (H-100D) 733560 1406269 44.45 34.00 - 0.884 1.77 1.41 400.15 19.77 14.0 3.0 30.94 19.81 25.52 65.0 1223 - - - 3.12 - - FFeimas (Fuel Gas) Low NO, Burner
5. CH 5 (H-100E) 733561 1406271 44.45 34.00 - 0.884 1.77 1.41 400.15 20.15 14.0 3.0 31.53 20.19 26.01 65.0 1223 - - - 3.18 - - FFeimas (Fuel Gas) Low NO, Burner
6. CH 6 (H100F) 733572 1406291 44.45 33.54 - 0.884 1.77 1.41 400.15 20.15 14.0 3.0 31.53 20.19 26.01 65.0 1223 - - - 3.18 - - FFeimas (Fuel Gas) Low NO, Burner
7. CH7 (H-100G) 733574 1406293 44.45 33.48 - 0824 | 1.723 1.34 400.15 16.43 14.0 3.0 2333 14.94 19.24 50.0 94.1 - - - 1.81 - - FmAeNEq (Fuel Gas) | Ultra Low NO, Burner
8. CH S8 (H100H) 733584 1406312 44.45 32.86 - 0.884 1.77 1.41 400.15 20.15 14.0 3.0 31.53 20.19 26.01 65.0 1223 - - - 3.18 - - FFemas (Fuel Gas) Low NO, Burner
9. CH 9 (H-1001) 733586 1406314 44.45 32.72 - 0.884 1.77 1.41 400.15 2224 14.0 3.0 34.80 2229 28.70 65.0 122.3 - - - 351 - - FFeimas (Fuel Gas) Low NO, Burner
10. CH 10 (H-120R) 733533 1406226 4435 32.26 - 3.002 | 2702 1.86 446.15 15.03 14.0 3.0 40.70 23.38 30.11 50.0 94.1 - - - 2.83 - - FFeinas (Fuel Gas) Low NO, Burner
11. CH 11 (H-100) 733598 1406339 44.45 3112 - 1.95 1.55 1.96 400.15 8.10 14.0 3.0 24.49 15.69 20.20 50.0 94.1 - - - 1.90 - - FmAeNq (Fuel Gas) | Ultra Low NO, Burner
12 CH 12 (H-100K) 733600 1406337 44.45 31.04 - 1.95 1.55 1.96 400.15 9.94 14.0 3.0 30.04 19.24 24.78 65.0 1223 - - - 3.03 - - Fdeinas (Fuel Gas) Low NO, Burner
13. CH 13 (H-100Q) 733555 1406200 44.45 33.48 - 1.95 155 1.96 400.15 10.56 14.0 3.0 31.93 20.45 26.33 65.0 1223 - - - 322 - - Fdeinas (Fuel Gas) Low NO, Burner
BTU Plant
1. GHU 2 Feed Heater 733617 1406414 20 30.05 0.76 - - - 731.15 9.70 12.00 120 4.40 1.58 1.01 79.0 148.7 - - - 0.15 - - FFeimas (Fuel Gas) -
(H-840)
Annasgn’ 200 376 - - - - - -
M3IMIITLITIN 59.06 2.96 5.02
o :  daesszinonaiivneoimeavesInssmstiansaslaoldosihnldounnammldos innnfestudunmldes ua;tﬂamqqﬂa'iNi”ﬂmnﬁ:ﬁuﬁfuauﬁaﬂmﬂﬂdm

1/ 80172339 (Actual Condition) (QUMYNANILIII ANUAUANIZIFI DONFIVUAIAUANILIII 1AL Wet Basis)
2/ AANMZNIATFIU (Standard Condition) (MR 25 vrITAIFIA ANWAY 1 VITEINA DONTIIUTIUAUNANIZIT 1AZ Dry Basis)

3/ @12 UIATFIU (Standard Condition) (qmwnﬁ 25 parnusaIFae ANUTY 1 UITINIA oondudosas 7 uay Dry Basis)

4/1)33MANTENINEATINATI (509 MruanSinavesmsidetulueimaiszingeenainlsenu na. 2549 Muuaiinnudi 1 D55MA Wiehi 760 Tadmwassen gangil 25 esrmwaided annziiueSnasendnudiunuiooas 7

s/ dhdannssznouaisveandananlorhyait 3 dunmilsziiunsd
¢ A deuniiiy 350 MMBrAh Tus AadlumdadauanmdeuveafsFemase Cracker Bottom (FG:CKB) iy 1.4: 1 findnnanlevhgaga 130 dwdaTug

1A39M3AARITZIL CEMs $1491 7 %A sl

(1) CEMs 1 : CH1(H-100A) , CH2 (H-100B) ttag CH 10 (H-120R) asviafsinamseenladueslulasiou (NO,) nazMyeonFon 0,)

(2) CEMs 2 : CH3 (H-100C) , CH4 (H-100D) 18z CHS (H-100E) a5293mfSunaifaeen leduesluTasiou (N0 uazfaseandian (0,)

(3) CEMs 3 : CH6 (H-100F) , CH7 (H-100G) a2 CHS (H-100H) mam”mﬁmmﬁ’waaﬂ"lﬁnﬁmaq"luTmmu (NO,) 1La;31maaﬂ«?uﬂu 0,)

(4) CEMs 4 : CH (H-1001) , CH11 (H-100J) 48z CH12 (H-100K) #5239 SmfSinasfaeenledvesluTasiou (N0 uazfaseandian (0,)

(5) CEMs 5 : UBS1 (H-2050A), UBS2 (H-2050B) tiag UBS3 (H-2050C) maﬁ]ﬁ”ﬂﬂ?mmfcﬁﬁman"lmﬁﬂlm"luimmu(NOX) fapendion (0, g1m“§alﬂﬂ§qﬂﬁaﬂqﬁnﬁ(502) 1az A1 Opacity

(6) CEMs 6 : GHU? Feed Heater (H-840) a53v 33 inaisennladve luTaswu (No) uazfaesndiou (0,)

(7) CEMs 7 : CH13 (H-100Q) as2viatSinafaenn leaveq luTasiau (NO,) nazMasondiau (0,)

4 2 o SN 2o w
;U3 HN szeealonilud 9109, 2565
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2 dd a o < ) a AL ¢ vy A A yo A A o & o & A @ o yo A A o
M Cracker Bottom Nilundnsasinass ldvesInsaminnnszuiumsnanas Teludunednonlfiudemasiu o2 19maniemad. 17 §/47 139 uag Cracker Bottom 3.5 A1/41 11 @ailudadiumsdmandeimasae Cracker Bottom (FG:CKB) 1M1 1.19: 1)




319f 4.2-2

danmssznenaiivminimagsgannlaesszineeimaveslasimsmendsmsilasunlasneazdealnsims

anwgs | s duihuguiingns uas) oan dan A mAANdY
L dumiria L ; — - gl | aadada’ | % %0, Y Y o | maedaduno,” | manndadu so,” N Sammsszineg (gs) R
unaINUHA 1ldes grwdass sl nsiaos 4 maew £ |4 m3lwa mslva m3lwa TSP FHAYBINAY ITUUAIURNNANY
(K) (m/s) ANUBYU [ N Wet Basis
X Y uas) (tun3) Udesnan e [{hk] Eqiv. Diameter (mS/s) (NmS/s) (NmS/s) (ppmv) (mg/NmB) (ppmv) (mg/mS) (mg/ms) NO, SO, TSP
Utility Boiler Stack
1. UBS 1 (H-2050A) 733484 1406167 30 31.55 231 - - - 479.15 15.07 17.4 3.8 63.18 32.46 39.93 89.6 168.6 - - 6.73 - - MwFemas (Fuel Gas)* -
2. UBS 2 (H-2050B) 733503 1406156 30 32.16 231 - - - 484.15 15.36 16.7 3.4 64.40 33.02 41.57 87.6 164.9 - - 6.85 - - Mwdemas (Fuel Gas)* -
3. UBS 3 (H-2050C)" 733526 1406178 30 3221 2.31 - - - 512.15 17.60 15.9 48 73.8 36.10 41.81 88.9 167.3 67.62 177.0 120 7.00 7.40 5.02 MawFemas (Fuel Gas) -
118g Cracker Bottom
uazvhufum
Cracking Furnace (Heater)
1. CH 1 (H-100A) 733537 1406227 44.45 33.39 - 0.884 1.77 1.41 400.15 19.32 14.0 3.0 3023 19.36 24.93 60.0 113.0 - - - 2.82 - - Maema (Fuel Gas) Low NO, Burner
2. CH2(H-100B) 733548 1406247 4445 33.77 - 0.884 1.77 1.41 400.15 1873 14.0 3.0 29.30 18.77 24.17 60.0 113.0 - - - 2.73 - - Madoma (Fuel Gas) Low NO, Burner
3. CH 3 (H-100C) 733549 1406250 44.45 33.82 - 0.884 1.77 1.41 400.15 19.60 14.0 3.0 30.67 19.64 2530 60.0 113.0 - - - 2.86 - - Maemas (Fuel Gas) Low NO, Burner
4. CH 4 (H-100D) 733560 1406269 4445 34.00 - 0.884 1.77 1.41 400.15 19.22 14.0 3.0 30.08 19.26 24.81 60.0 113.0 - - - 2.80 - - Fanomas (Fuel Gas) Low NO, Burner
5. CH 5 (H-100E) 733561 1406271 44.45 34.00 - 0.884 1.77 1.41 400.15 19.60 14.0 3.0 30.67 19.64 25.30 60.0 113.0 - - - 2.86 - - ﬁ’m%amﬁq (Fuel Gas) Low NO, Burner
6. CH 6 (H100F) 733572 1406291 4445 33.54 - 0.884 1.77 1.41 400.15 19.60 14.0 3.0 30.67 19.64 2530 60.0 113.0 - - - 2.86 - - Fanomas (Fuel Gas) Low NO, Burner
7. CH7(H-100G) 733574 1406293 44.45 33.48 - 0.824 1.723 1.34 400.15 16.43 14.0 3.0 23.33 14.94 19.24 50.0 94.1 - - - 1.81 - - fqﬁm%mwaﬂ (Fuel Gas) Ultra Low NO, Burner
8. CH 8 (H100H) 733584 1406312 4445 32.86 - 0.884 1.77 1.41 400.15 19.60 14.0 3.0 30.67 19.64 2530 60.0 113.0 - - - 2.86 - - Fanemas (Fuel Gas) Low NO, Burner
9. CH 9 (H-1001) 733586 1406314 44.45 32.72 - 0.884 1.77 1.41 400.15 21.89 14.0 3.0 34.26 21.94 2825 60.0 113.0 - - - 3.19 - - Hrdomas (Fuel Gas) Low NO, Burner
10. CH 10 (H-120R) 733533 1406226 4435 32.26 - 3.002 2.702 1.86 446.15 15.03 14.0 3.0 40.70 23.38 30.11 50.0 94.1 - - - 2.83 - - Fanemas (Fuel Gas) Low NO, Burner
11. CH 11 (H-100J) 733598 1406339 4445 3112 - 1.95 1.55 1.96 400.15 8.10 14.0 3.0 24.49 15.69 20.20 50.0 94.1 - - - 1.90 - - Madomas (Fuel Gas) | Ultra Low NO, Burner
12 CH 12 (H-100K) 733600 1406337 4445 31.04 - 1.95 1.55 1.96 400.15 9.64 14.0 3.0 29.14 18.66 24.03 60.0 113.0 - - - 271 - - Fanomas (Fuel Gas) Low NO, Burner
13. CH 13 (H-100Q) 733555 1406200 44.45 33.48 - 1.95 1.55 1.96 400.15 10.31 14.0 3.0 31.17 19.96 2571 60.0 113.0 - - - 2.90 - - ﬁ’m%amﬁq (Fuel Gas) Low NO, Burner
BTU Plant
1. GHU 2 Feed Heater (H-840) 733617 1406414 20 30.05 0.76 - - - 731.15 9.70 12.00 12.0 4.40 1.58 1.01 79.0 148.7 - - - 0.15 - - Fadema (Fuel Gas) -
Annasg’ 200 376 - - - - - -
ONIINIIITLIYIIN 55.86 7.40 5.02

KUY -

da oy gy = S <
wasmsnIaduld vuneds asmsniimalasunlas

1/ 41172939 (Actual Condition) (QUMTANIILIIA ANVAUANIIZIII DONFIUTIMAUANIZIIT 1A Wet Basis)

3/ @n125UIATF U (Standard Condition) (qaungll 25 evrisaidod AAY 1 UsTNIA DBNTIIUSe8az 7 11ag Dry Basis)

' - o g ' 2 ' o : " - PN :
ddesszuisuaiivnienaveslassmsiidnumzdaredeuihnldewuinmnldes Smnndesturdunmldes uazanugaldesiannszdviivanialatnldes

2/ AL (Standard Condition) (QUHRI 25 DIFUTAITHT ANUAY 1 VITHINA DONFVUAIMAUNAN1IZTI 1AL Dry Basis)

4/1lszmensznsaegaemnssu Fe ivuaanFuimvesmnsdelulueimaiszuieesnanlssnu wa. 2549 mvuafinausy 1 usse1nd Wiei 760 dadwasilien guugil 25 esruwaided annzuiuazFinueendoudiuiuiesas 7

"o a Ay 34 a { o § s o a P ' { a i a o & v & a ) { A "o
5/ maﬂi1miizu‘muawwamﬁ'awaﬂ'lauwﬂﬁ 3 flumsilszdiuns@iingd Cracker Bottom Nidlundasusinass 1dveeTassmsnnnssuiumsnanais Teluduadivan i udomassin oz 14Mandomas 4.17 d/471a4 1ag Cracker Bottom 3.5 A1/ T Ratludadiums 1dmasdomasae Cracker Bottom (FG:CKB) 181 1.19: 1)

' Y < S V) & a e o o = H o
11 &manuounify 350 MMBuw Tus Aaitlusidadiuanudouvesmaseinane Cracker Bottom (FG:CKB) i 1.4: 1 fifdamswanlerigaga 130 d/alus

o 9

2 ' { a1 o ¥ a4 Ay %4 y & A & ¥ A o & v & oA Ay ¥4
1-3 7 AF9az1)szana 15-30 $u) Tasamsezda Cracker Bottom 1/ 1d1lugemasiwiuMmiemasfindenaa lothyail 1 Wie 2 unu ey Reliability Tunszuiumanda Feazldmandom@as 4.17 #1/42 134 1182 Cracker Bottom 3.5 fw/4 lua imiuiindonda lethyai

4 3 § ' o ' o
* nsfiivdendnlothyai 3 NYAYDNUITI (DU FINNC \'4 3

Y & o = 2 A P g A I W A A Ay oA 3 A [ ) o & A o 2 ' v ¥ o ¢ o I T &
niMeviainsnfasuntlase szvamymadenlumsiihiumnlgiluiemaswausmny Cracker Bottom 1oz MasIFDINGY ﬂwmwam“lauww 3 lur29ida Cracker Bottom pontmineilundadus Iasazaiuauaiinnuiutuvesdamlod mendwwaulioglumniununviua

. s
Tn59M35AAAIIZUY CEMs 311471 7 %40 63l

(1) CEMs 1 : CHI(H-100A) , CH2 (H-100B) 8¢ CH 10 (H-120R) a519 a5 mnamaesn laavesTuTasinu (NO)) wasMaoonFan (0,

(2) CEMs 2 : CH3 (H-100C) , CH4 (H-100D) tta¢ CHS (H-100E) a579 a5 unamaoenladua lulasinu (NO) naziaeandiou (0,)

(3) CEMs 3 : CH6 (H-100F) , CH7 (H-100G) 118 CHS (H-100H) a31via1finamaoenladues lulasinu (NO ) iaziaeendiou (0,)

(4) CEMs 4 : CH9 (H-1001) , CH11 (H-100J) ttag CH12 (H-100K) a2 imf3mamaeen laduosluTasiou (N, tazmaoondiau (0,)

(5) CEMs 5 : UBS1 (H-2050A), UBS2 (H-2050B) 1Az UBS3 (H-2050C) as1vintSinamaeenladueslulnsinu (N0 ) mMaeendiau (0,) Madames lavenlad (S0,) uazar Opacity

(6) CEMs 6 : GHU2 Feed Heater (H-840) A7 3n15unmmaoen ladueslulasiou (N0 ) uagfaeandiou (0,)

(7) CEMs 7 : CHI3 (H-100Q) a5393atimamaeen Taaves luTasiou (NO,) wagMaoonFau (0,

a o

A: 1580 szeealemilud $15a, 2566
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! o . d' 2 A < oA ' a
a1 Utility Boiler Stack a9 3 (UBS 3) 1111 thosnimilunisauiunislugialnives

= A4 a X A A 9 a ¥ A ' 0 Y 9y
Tﬂi\iﬂﬁ “]NNﬁﬂi%‘V]TJ‘V]Lﬂ@ﬂlﬂ%%ﬂi@ﬁﬂqnﬂim‘ﬂWiJE]NﬁG]llE]uT’];ﬂVI 3 WQ@]%@NUW?Q!LQO%%GL%

=1

I dy a v dy A A 9 a ’é A A A
Cracker Bottom 1T WiF o @i aunuma¥omasividonan lotiygah 1 w50 2 unu oy
. e a d‘ 1 o a d%l = g’l v
Reliability 14N32UIUNIHAN 1H0391nM3 5o 0mavunng 3 asvaziszum 1570
&L @ H 2 ' Y 9 1o
G UBNTZeNTUN WM TATINTIZAILANAINNNNTULAZAIBATINTZ LU SO,
9 a ¥ A A Y 1 ' A o Y ! . . A
vowngonan loryai 1430 2 Ieglumaiuguiniviualivesilaes Utility Boiler Stack o fl 3
(UBS 3)
o 1 Yy 9 A o dy a 1 Y 9
(M) WMANUUVNVUFIFANTEAVNUAY (Max. GLC) HAZAANUIVUUU
v Y ] v
geganiiuneouluidenanszny (Sensitive Receptor) N 1av1nn1silsziiuTasldsasinig
a [ ~ 9 Y] 1A 9 a Y o
sryneNanymenadInsnlasuuilasa lude (v) inavnan lannnisiszdiulagldeas
a @ F) = o Y = ~ = o Aa
msszuevans lutagiulude (n) Feezshlnnaudwansgnoindeu ldvinmsduiuau

Vo4 Iasansnmeraamstlasunilage

l [
= =] o =

9 Y
AMNMUUNNN iﬂ‘lel1i]$‘u1WﬁGI1\‘]"11ﬂﬁﬂWﬂﬁ1NlﬂTMﬂTugﬁgﬂﬂiZ@Uﬁuﬂ‘u

(Max. GLC) tagaanududugeganyadunanani ldoinmsisziulude (a) vimosan

Q

¥ [
A A

FIWAVHANIATIV I agagaluiui s3na19d) w.e. 2562-2564 1NoAT 19TV NAMNUITUTY

[ A v A 1 4 ]
gaganmeraimslasunilasa daliseglunusinasgiunie i

a a a d

2) 'ﬁsmsﬂﬁxmuwanﬁxmﬁmﬂmmwmmﬂmnmﬁeuﬂ%ﬁxmﬂ (VOCs)
ax a Y a A J vy !
’J‘ﬁfﬂﬁﬂigmuINE’Iﬂi&‘ﬂTJQTL!ﬂﬂ!ﬂTW@TﬂTﬁﬁ)TﬂﬁTi@uﬂﬁﬂi$L‘HEJ Ulﬂ!!,ﬂ

[

H Y Y
1,3 Tamladu iwudu tag Tngdu neidfinimvuaiuaounsanyIagl

(%

o A v Yy
(n) ‘mmiﬂizmuwaﬂ’igﬂumuﬂmmwmmﬁiﬂﬂﬁl%ﬂmy‘a’é)mimﬁz‘mﬂ
. . Y
Ma‘wymﬂmmﬁﬂmmiﬁnuumiﬂlaﬂﬂiﬁmiﬁﬂﬂuumwwgmmﬁuuﬂﬁ%ﬁmﬁ$‘1J1EJLW3J§1A
Y 1 I o a v . o v 3 o o A
llﬂllﬂ L!‘WaQﬂTLuﬂﬂﬁzlﬂﬂﬂ1§ﬂ]§lWTllW3J (Combustion) Uaz sz UUUIUAUNTY Iﬂfﬂ/nﬂ’]ﬁﬂiglllu
= = v 2 o o A =
RWNIEHANTENUINTITLUUBU L!aziﬂg@u MUY U5 1,3 ‘U’mﬂﬂﬂu ‘]J%ll1mﬂ1§§$‘ﬂm

% d' ] 1 a o = d‘
meviaamsasunilay ﬁlzllmmmqmﬂmu AulEATI8az0on lums1en 4.2-3
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M3197 4.2-3

¢ o o {
PBanunsszinemsdunsdsymeannurainuiima q vedlnasimsneutazmaviasmsilaeulasa

PHnamsszne Mlan3wilig)
L noutlaeuuilasa mendamsdeunlasa
uvasiuiia HUEIHG
Juzilansdum3d lugyl Tz | JuzilIngdu | Tuglasdunsd Tugyl lugthwudu | Tugifingdw
NI 1,3 Tamladu IYMETIN 1,3 Tamladu
1. Ms$rFasrszmeninginsel (Fugitives) 0.135691 0.017123 0.035845 0.007487 0.135691 0.017123 0.035845 0.007487  |thytiulasamsyhmssunnalaol#isns Source Screening Approach #shmsasdntariiodhsnnanududuvesssduriidsemodiolundazqunsal
v g ¢ s o A L. . N . o ' ' o 1 { o a
'lﬁ'un 11 AOUINTAIEDT 11AITLUVIIANNAY (PSV) ﬁ)?ﬂ”ﬁi EPA Method 21-Determination of Volatile Organic Compound Leaks 1A SMUNNTMNT Leak Wio 1y ua:mmﬂawmﬁ'ﬂ%’uﬁﬁsnaﬂ"lﬁ'ﬂﬂqaqa
donemthuilan (Connector/Flange) notaneiila Tumieaulududin (ppm) AoUMITONLTY INAMUINMISATINITITUAIAUMIANVFURUT (EPA Correlation Equation) Taslunsdiinanisnsinia
. S o v . < ' ') ' P o ada ' ' P ' Yo a £ ' . .
(Open-End Line) #as3NUAIDYN (Sampling 1 0 auludmaru v l4e Default Zero Jumsanuna uaglunsaindauinnii o drmuludwdiu aglsdulszansmlase (Correlation Equation)
. o F 1 Yo ' ) a ad A ' ) ' & @ A v A
Connection) Tumsdunm sl Tasams Iddmuamaiuguanududuvesasdunsdszimei 250 daulududiu Fuilumaiuguatelulasimsiuananii
o 2 ~ L3y mya o & ¢ A a I A A o
aguneimua Taemsasunlassisazidealnsins luasail lyldimsaanginsalimuaunnilegiu duiumoasinsszueasounsgssimenionas
madsunlastslindeunladlinnmsasimsszuelutigiv
' . A A A o d = a ad o .. a0 o ' v '
(1118119 A1 Maximum Detectable ¥04a304ii0f In74ms 19 lumsastnfamssrduvesansounisdszimengilngal (Fugitives) Ay 20,000 aauludwain)
v . yo X o o ag & o o gL 4 X o 3 P - o o
2. m3ten1ndl (Combustion) 8.467097 0 0.003441 0.005233 12.704224 0 0.004853 0007852 |Tasamslsmmyemawazmasssunaihusomamanlumsmn lnd Fuiludemasazerauagiumswn lufuvauysel Taolumsshuiudasimsszeg
Y 1 ] 3 v v A ac 3 v o Y 1y a £ L. @ ady a . A
1aun wum vife lovih nazim linnuiou msouniddszmonnman’luy a2 ldmsmuiadiemduilsz@nsmsse 11 (Emission Factor) Y0IR$FITUMIANS19899I0 AP-42 : Compilation of Air
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CH1
CH2
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CH4
CHS
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CH9
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CH13
GHU2
UBSI1
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UBS3

: Cracking Furnace (Heater) 1 (H-100A)
: Cracking Furnace (Heater) 2 (H-100B)

. Cracking Furnace (Heater) 3 (H-100C)

. Cracking Furnace (Heater) 4 (H-100D)

. Cracking Furnace (Heater) 5 (H-100E)

: Cracking Furnace (Heater) 6 (H-100F)
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: GHU2 Feed Heater (H-840)
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USnamandlamash 206+000 53¥1319%) W.a1. 2560-2564

1l w.a. 2560 1 w.a1. 2561 1 w.a. 2562 1l w.a. 2563 1 w.e1. 2564
Uszanvessesun UM Y . U Y . UM Y . UM Y . UM Y .
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Sﬂﬂuﬁlilﬂhlijlﬁu 7aU 15,312 32.13 15,312 13,728 30.86 13,728 13,518 30.03 13,518 12,641 28.92 12,641 11,108 28.14 11,108
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01-v

3199 4.6-3

MIMUIUABHNII19IAATAUAZANUHU UM TVTIDTVUNINAINHINAY 36

USnaviannlamnsi 37+087 MG W.A. 2560-2564

1 w.a. 2560 1 w.a. 2561 1l w.a. 2562 1l w.a. 2563 1 w.a. 2564
Uszianvessasun UM ) . UM Y . UM Y . U Y L | dmwu Y .
oL Sewaz | PCU/SM | Jewaz | PCU/SM | Sewaz | PCU/M | Sewaz | PCU/SM| Seway | PCU/ M
(AUAY) GiTTeN) (AW (AW (AU
Snsesudiazandenten 4,101 13.44 1,366 3,458 14.02 1,152 3,314 12.87 1,104 3,519 12.76 1,172 3,442 13.14 1,146
sooudialify 7 au 7,413 24.30 7,413 5,867 23.79 5,867 6,184 24.01 6,184 6,437 23.34 6,437 6,191 23.64 6,191
soouATURY 7 Al 5,931 19.44 5,931 4,656 18.88 4,656 4,693 18.22 4,693 5,156 18.69 5,156 4,788 18.28 4,788
salasansvinadn 644 2.11 966 308 1.25 462 309 1.20 464 296 1.07 444 320 1.22 480
solagEsvuianag 733 2.40 1,100 324 1.31 486 274 1.06 411 308 1.12 462 318 1.21 477
salagansvualng 953 3.12 2,001 335 1.36 704 201 0.78 422 228 0.83 479 221 0.84 464
FOUTINAVLIAEN (4 30) 7,578 24.84 7,578 5,992 2430 5,992 5,771 2241 5,771 6,264 2271 6,264 5,923 2261 5,923
FOUTINNVUIA 2 1WA (6 AD) 734 241 1,541 466 1.89 979 487 1.89 1,023 507 1.84 1,065 505 1.93 1,061
FOUTINNUUIA 3 1WA (10 A0) 922 3.02 2,305 937 3.80 2,343 1,156 4.49 2,890 1,241 4.50 3,103 1,171 447 2,928
FOUITNANWIN (MINN 3 1Wa7) 977 3.20 2,443 1,823 7.39 4,558 2,466 9.58 6,165 2,594 9.40 6,485 2,337 8.92 5,843
mmsnﬂﬁama @an 3 wan | 525 1.72 1,313 497 2.02 1,243 899 3.49 2,248 1,033 3.75 2,583 976 373 2,440
safSainaagiiv 30,511 100 33,956 | 24,663 100 28,439 | 25,754 100 31,373 | 27,583 100 33,648 | 26,192 100 31,740
VIC 0.38 0.33 0.38 0.40 0.38
STAUMSUINS A A A A A

= A o o o N oo
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MM HNITINDIAATALEZANUHUWUUMFVTIVIVUNIKAIHMNEAY 3191

M1519% 4.6-4

Vinamannlamnsh 0+500 se1gtl WA 2560-2564

1 w.a. 2560 1 w.a. 2561 1 w.a. 2562 1l w.q. 2563 1 w.a. 2564
Uszanvessasun UM Y . UM Y . UM Y . UM Y . UM Y .
. o J98ay PCU/IU . o J98ay PCU/IU . o J08ay PCU/IU . o J98ay PCU/IMU . o o8y PCU/IU
(AU/INW) (AU/IN) (AU/IN) (AU/IN) (AU/INW)
Snsemoudiazaudenie 5,081 11.51 1,692 4226 12.18 1,407 4,899 12.74 1,631 5,453 12.20 1,816 4,621 12.20 1,539
sooumia i 7 au 8,755 19.83 8,755 7,298 21.03 7,298 8,089 21.03 8,089 9,411 21.06 9,411 7,196 19.00 7,196
sooumiufiu 7 au 6,438 14.58 6,438 4,896 14.11 4,896 5,264 13.69 5,264 5,995 13.42 5,995 5,393 14.24 5,393
salagasvinaian 2,003 4.54 3,005 1,472 4.24 2,208 1,501 3.90 2,252 1,674 3.75 2,511 1,512 3.99 2,268
solagasvuiana 1,747 3.96 2,621 1,275 3.67 1,913 1,389 3.61 2,084 1,615 3.61 2,423 1,540 4.07 2,310
solagasvinalvig) 1,879 426 3,946 1,151 3.32 2,417 1,160 3.02 2,436 1,331 2.98 2,795 1,235 3.26 2,594
FOUTINNVLIALEN (4 AD) 9,768 22.13 9,768 7,862 22.66 7,862 8,376 21.78 8,376 9,872 22.09 9,872 8,480 22.39 8,480
FOUTINVUIA 2 WA (6 D) 2,154 4.88 4,523 1,256 3.62 2,638 1,156 3.01 2,428 1,380 3.09 2,898 1,301 3.43 2,732
FOUTINVUIA 3 1WA (10 A0) 2,174 4.92 5,435 1,555 4.48 3,888 1,901 4.94 4,753 2,054 4.60 5,135 1,852 4.89 4,630
SOUTTNAWA (NN 3 WA) 2,256 5.11 5,640 2212 6.38 5,530 3,032 7.88 7,580 3,712 8.31 9,280 2,870 7.58 7,175
mmmﬂ’f*'iama @RI 3 man) 1,892 429 4,730 1,493 430 3,733 1,695 441 4238 2,184 4.89 5,460 1,880 4.96 4,700
53 Panailagiiv 44,147 100 56,552 | 34,696 100 43,788 | 38,462 100 49,129 | 44,681 100 57,595 37,880 100 49,016
v/IC 0.72 0.56 0.63 0.74 0.63
STAULIMS C A B C B

P
n

a o

3 o A o W
11 USE Aeugaunuyi een malulad $1na, 2566




= =~ a = v
nenumsfasuasneazipoalnseimslusieaumssaiiviansenuduanden

¢ ¢ oA o ¢ o o
Insamslsesnuwanmsloailuduasmsesluning m3af 9) Vst szeedloaiud 9100

a

(70 wamsdsziivanuruivvealinamsanasninaainlasams
A o A = FY a Y o A
Ui?H‘V]‘Vl‘ﬂ3ﬂ‘]elWulﬂ‘ﬂ‘igmuWaﬂ‘iZ‘VI°]J1'1NﬂTHﬂM‘LHﬂiJmﬂﬂﬁﬂnuuxﬂuﬂlﬂﬂ

Y Y
Tasamanalusianead ez s 19autiuNg a9il

\ v Y
1) ¥NNAIN
a ' 9 ' A A a
ﬂﬁ]ﬂﬁillﬂ"lﬁﬂ'ﬁ]ﬁﬁ1ﬂﬁ']u1/lell'ﬂtﬂaEJ‘L!LLTJEN"I ﬂl@ﬂiﬂﬁﬂfﬂﬁ UITYSLIAINIT
1 9 a g’/ o A U [}
ﬂ@ﬁﬁ%‘lllagﬁﬂﬂﬁf}ﬂﬂﬁﬂlﬁ'ﬁﬁjﬁgu']ﬂ! 16 1ADU (W.F. 2566 - 2567) Iﬂﬂﬂ?ﬁﬂuu’]ﬂuﬁ?uclﬁﬂlu

] ' I J 4 @ t4 [ ' ! { o @
Glumm@ﬁ%’wwﬂumﬁmumm%wm Q‘ﬂﬂiﬂ! LLﬁ%iU-ﬁQﬂMQ1Uﬂﬂﬁ%}1ﬁﬁ]1ﬂﬁWﬂﬂltlﬂltll‘lsﬁiﬂﬂﬂ

[
ISl

dy 9 =< = ~ 1 A [ 4 1 a =< A [ [
NUNNDETN “lN“lJiiJ'liLlWlﬂ?iﬂﬂ]uﬁﬂlﬂﬁ@ﬁfﬂﬂﬁ Qﬂﬂim HAZUUIINITHNAN TINDIUNYITDTIUA

auslurnneadugega a3lldaimsiei 4.6-5

5197 4.6-5

namsvuasveddnsanisluraaneasdig (W.a. 2566 - 2567)

PBunamsvuas | m PCU/
Uszinnvedse 1 . .
1N/ M) PCEs gl
1. MsvuduaTessns gUnsel uaznitemandn
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M5197 11.3-2

a ¢ & a & o a oy 1o a
!ﬂ%ﬂﬂ!ﬂﬂ'ﬂﬂ1iﬂ“ﬂfnim‘].]%?»nmfn5‘3]51‘?]5”!7‘]3»]”““‘3]1ﬂfn5ﬂuuuﬂ1§ﬂlﬁ\ﬂﬂiqﬂ1{lu'ﬂ33n9ﬂ51@!!a5%']3ﬂ““uﬂ15

fumsmamsaifSnannasifogiiyl]

Y - tagtiu " 3ZAY Yaaneadra” 3ZAY Fasduiiums’ 3ZAY
LU Una. 4/ 5/ 2 4 5/ 2 4 5/ 2
PCU/U VIC ratio mauIms PCU/TU V/C ratio msvIms PCU/ U V/C ratio msuIms
2564 40,766 0.41 A - - - - - -
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Assessment and Management of Chemical and Petrochemical Industries, Industrial Section, Division of Environmental

Impact Evaluation, Office of Environmental Policy and Planning, 1993
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15197 4.8.2-6
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Aega 1,005.17 1,00450 1,002.50 1,001.00 1,001.90 999.74 99479 99610 1,000.81  991.35 1,001.30 1,002.80  991.35
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Aundo 263 274 287 298 299 295 291 290 283 276 273 263 283
Agage 3.5 365 383 387 387 375 370 372 362 362 369 366 387
Aundugagn 325 327 332 342 341 336 331 332 328 327 333 330 332
mega 13.2 13.6 17.6 10.0 184 217 19.1 198 215 18.0 16.0 11.2 10.0
Aundoga 213 230 249 261 262 261 258 258 250 240 228 212 243
qumgligmida(esnusaidem)
Aundo 209 224 241 25.1 254 250 246 246 246 242 223 202 236
amuFuing Govaz)
Aundo 74 76 78 77 78 78 78 78 82 84 76 71 77.4
Aunduggn 91 91 91 90 90 89 89 89 93 95 91 87 90.4
Aega 15 16 20 14 33 37 4 16 19 14 12 4 40
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ﬂ"lméﬂ 6.0 6.8 7.9 9.2 10.4 10.7 10.4 10.4 9.9 7.8 7.2 6.7 8.6
1301 7.00 . 49 5.7 7.2 8.6 10.1 105 102 101 9.6 7.3 6.8 6.2 8.1
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Aundo 5.6 5.8 6.1 6.3 75 8.0 8.1 8.3 8.3 7.6 6.3 58 7.0
au (wom)
AR N s S s S SW SW SW sw N N N -
Aundy 3.8 43 438 47 44 47 49 47 37 32 40 43 43
Mgage 200 210 290 380 370 400 340 380 350 270 280 320 400
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Wana 363 243 609 1026 1697 1560 1219 1050 2649 2868 659 118 1,406.10
Sufuiiduan 4.4 32 5.6 7.8 13.0 14.0 13.8 14.4 17.5 19.4 6.6 25 122.2
Mgaganoiu 597 738 1015 1200 1562 1603 1103 79.0 2246 2444  80.1 284 2444
Usingmsaisssuma (Fu)
nuen 13 0.9 0.1 0.0 0.0 0.1 0.0 0.0 0.2 0.1 0.1 0.4 32
wamen 13.9 11.6 7.0 5.1 15 0.9 0.9 0.9 0.9 54 10.6 15.1 73.8
gty 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
sdhuhnzues 05 08 22 3.7 6.7 44 34 23 7.2 9.1 27 0.7 437
ny 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fn : nsugaiienine, 2565
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Release Case
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Is The Release

Instantaneous ?

Adiabatic Expansion

Is There

Immediate Ignition ?

Does a Pool Form ?

Does The Pool Ignite ?

Estimate Duration

Calculate Release Rate

p
Fireball .
Yes > Assess Fire Damage
. s
Pool Fire
Assess Fire Damage
Calculate Spread Yes
\
and Vaporization
Yes e
Assess Pollution Use
No Gas Event Trees
To Model Gas Behavior
No \
p
No . Use Gas Event Tree
To Model Gas Behavior
G
s
Jet Flame
Yes > Assess Fire Damage
Pool Fire
Assess Fire Damage
Calculate Spread Yes &
\
and Vaporization
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Assess Pollution Use
No Gas Event Trees
To Model Gas Behavior
No (.
S
No Use Gas Event Tree To
Model Gas Behavior
-
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v [

) dunuveslnsanis IASUNTENLUUAINUIATFIU ASME Standard Sec.
VIII. Div.1 (Standard design for pressure vessel)

2) STUVNOUUSIDOALUDLALNDHINAINNIATIIU ASME B31.3 “Process

.. S 9
Piping” wuau
@ A Y o 1 U 3| ~

3) dagnlemimeunedai]u Carbon Steel MIUVINTFIU ASTM NUINTFIY
mseenuuumiuald

4) panuuUANNKUIvesnevuas iz auauasaulums 1Fau
tagdnyazvesanIh lFvuas

Y

5) dalfimInageunssunIIua81i (Hydro Test) ¥1913311 ASME B31.3
“Process Piping” 10 NTIAU 1.5 11108IATINAUN DO (Design Pressure)

6) valdinisastrdeusosyoulasldainarvenyisdasivaey
(Radiographic Test) AW U1 T31U ASME — Section V article 3 — Section
VIII part. QW LagN1A3§1U ASME B 31.3 TagdasiaaousooyouIasly
v A Y I YA A va ) v A
Seadeuiludniiquaniaduldawmasgiuvestszmaniivi 4 voq
WizgTwiyaaluguNedua (W.e. 2508)

(v v

(2)  MAIMIAANANITZNUNTURUND

1) @0911115A5298ULAZ 11595011 Emergency Isolation Valve (Isolation
Class A) figanAUNNE amunuthyesnpuFadosiy Tﬂﬂﬁﬂé’ng 299
Ao i}ml’iﬂ“ﬁ Tank Inlet Lﬁaﬂmﬁ'umi@u’3u ﬂ’J‘lJﬂlIIﬂEJ Emergency
Interlock System (Isolation Class A) 1482 Remote Manual Switch (Isolation
Class B) ﬁ;ﬂﬁﬁmﬁ Tank Outlet intfeaiun1s$2va A2UAN 18 Remote
Manual Switch (Isolation Class B)

2) ma%ﬁemzaxﬁw;ﬁﬂm Independent High ttai¢ High High Level Alarms
(Detection Class A) AMULNULFITNEUFIT0NY 59933 Continuous Level
Indicator (Detection Class A) T afNIAUNNGTI Fa925n13 Monitor 5z Tu
fatnifiunaeaial Tas High Level Alarms vzdadayananfien st
AILANHEYANT Feed a4 Tank (Detection Class B) §1n38 im1aidimedaii la
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#1U1301gAN1T Feed 14 High High Levels Alarm 3¢ dadayny1at 117 e
Emergency Isolation Valve (Isolation Class A) 1 Tank Inlet ai0'11

3) a5l auuazﬂﬁgﬁ N1 Pressure/Temperature Indicators (Detection Class
A) R u1595n e 1FIloan U 1NoA08 Monitor I¥AUANAULAY

a v v o

gl meludanninuaaoanan

4) VAN QUA ATIVABUILUY N, Blanket N9911111 Dome Roof TuanIn

a A < ~ a o o a [
vssemAlnaonuyearalignaa Il awuruiigenyugadoann
o s A ) I @ A A o :
Tagiszasd Ao 19 N, iumanes metlosnumsnauszrieenei a ¢
A a
lovourarngnaaly
9

5 AAANY ATIVADVNALI1795N Y1 Fixed Water Spray System 013 11K 1

1h3esnudaeonu Faazdouaoinuszuas9doUAINS DUD A TUNA

. . . Y o v [
(Automatic Heat Detection System) (Detection Class B) Ivinuoauny NNOJ

v
v A v o o

izmJﬁnJ3§ﬁ1§ﬂzﬁ1ﬂwiaﬂqmﬁgﬁmaqﬁ7uﬁamwawﬁﬂu"lmﬁaaﬂ
HANTZNUIINANLTOUA

6) A329eeUAZ11395NH1 Fixed Foam Discharge Outlet 1¥ A U911 @ Floating
Roof Tank 11ag Dome Roof Tank A1mten113asnuugatioenu

7) Sﬂﬁ”@ mmﬁammzm;ﬁﬂm Gas Detector (Detection Class B) f1MULLHU
hyessnuusatloenu

8) Ands A32990UIAZ11395AY1 Fire Water Monitor @10UHU1 175 NH T

floanu

¥ [
=

° 9 A o @ A AAdw Y (a ua Y aq Yo
9) muualviunauduuiunndesvesyaiamilgiaau viuili

[
1

i v
m3laq fneliinalsyme I luusnanundinan
A A o Y o Y 19 Y o Ad =
10) WuRaunIszAoItaINglnIal lRlmsazauaIvesdsnia lva sauda
THinsszungemana
Y] ] 4
11) 32 1% 1119590521 (Remote Impounding Basin) U119 3,300 gAUIARIUAT
A o o Ao v = Y = =)
ietloanumsnszaeddvesansnonnuludauny Tns lnau Madl Tasidewy
a7 uag Mixed C4 (1957u81) T19dunsaivin/sva Fevonuuuniy

1913314 APISTD 2510 “Design and Construction LPG Installations”

(3)  NAIMIAANaNIZNUIUATIE ISl UNHINIZUIUMINER
1) astvaovuazil 133 iR Emergency Isolation Valve (Isolation Class A)
11 f) 4 Emergency Interlock System (Isolation Class A) L1 8 & Remote Manual

Switch (Isolation Class B) @1tiHu11395nyugatloen
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2) ﬁi?ﬂﬁﬂmmzﬂﬁﬁlﬂyi Pressure/Temperature Indicator mmmuﬂwgﬁﬂm

Fatfosnulunnmitensnin oABEATINTODIZAUANUAULAZ G
= < o 1A a wua 9

aapAal B9z UAINTAN1IZYeINsUTRNULazasanIugu i
g IuaA Iz MMy (Detection Class A)

3) @399 VLAZ11FITNYI Hydrocarbon Gas Detector MLHUNFITNHUF

v A = A v oo A A Ao o
oy mwganlianudsuiodedygrasdonlunsainingsi Ivaveq
4 v [ { o w '
MBOONFUITLINIA TUTZAVANUTUTUN 30 % voTAT1AAE19 (LEL
Concentration) (Detection Class B)
o @ 7% A o A .
4) asaeuuazingasnyszvuanlsdinaanui (Fixed Water Spray System)
o o a { A [ a o [ a

Tnugnsal lunszuunsraan oo uvearanaa e 151595 MyA
oy

oo
aAa A 1

v 4
5) ladaanu lddmSunnlassadrafegneluiunindesnonsaaly
@  nasmsaaranszNUdunTIe3enssii LPG Drum unszuiumsnan)

1) mmﬁammzﬂﬁﬁﬂm Independent High t181¢ High High Level Alarm 171
LPG Drum (Detection Class A) AuuAu11335ny1gatfoenu

2) 32980 ULALI1595n Y1 Pressure Indicator H0AT193ATE AT IAY
AaOAA1 (Detection Class A) AUHUINF IS BT o9

3) m’mﬁ@uuazﬂwgﬁﬂm Hydrocarbon Gas Detector @1MLLNUﬂ1§Q%ﬂH1L%Q
Hostu odedmaaion Wenansd lnaveshagussnmeianu
Wt 30% veaTas iaa e (LEL Concentration) (Detection Class B)

[

4) @39aeUNa1FIsNE Fire Water Monitor auunu1ingasnyusatfosnu

3

5) asnvdeunazthyesnuszuutlesnumas Tnd
(Y aa J a
G)  asmslumssesSunsdiiiamgnsainndy

[ YA a Y] & [ 4
1) ﬂﬂiﬁullﬂuﬂﬁﬂﬂuﬂ”ﬂ%ﬂﬂmu ATUITAVAINT UL GBQLL”]JQL‘]J‘L!LWQ]ﬂTim

Halnatazn gAY 3 52AU
[ gz = [ a = = 9 [ a [~ &’ d‘ 1] dy
2) Tananuaumad TasliumunsAngeuaumaally 2 Wun agll

2 4 X 4 a4, v o

(n) NUN ISBL AD Wu‘nmnmﬂﬂmuﬂimﬂu Process Area Ly Tank
' ] '

Farm #3992y msindauedatiostlas 4 ase Favzadunuldluuaazny
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4)

5)

A A = A 4 a o w ' ° Ao g
(¥) "N OSBL A0 WUNUTNIUDIANTAINNNUTOULIFI a0 1UNANINY
=\ 2{ A A ~ [l a =1 = 9
A131A% LazNuNdUY NBYUDNIVANTSUIUNITHAN FZUNITHN DY
9
atetioelaz 2 A5
v q Ya = a " Y A )
talnimsdngouuaznunIULRU NN UBE1Nt0sTlay 1 AT AIUNIT
AndouuaznuniuunugnRusgaui 1 uag 2 TnsansaginsuIs Iy
d' g’/ &1 d' Y A ] Lﬂ' o ]
Tssnrunaamelununlndmequas 189U IFNITINO NI UATI
Aa oA o o a
szeznalumsindeutaznumuueulianmssesiumamssigniau
@ Y dy @ o a [ o A A a 49!
e IiNusu Uy nas s VMg RNIAY N139AMNT BN RNIRUNINATY
a % 4 { a
nazMsteanuNIsINAMAS) TAen1TaoUEIUNDIA AN IV
A a dgl
(MM AU NNAYL
o Yy 1 ¥ a o Y ~
taldtyeaniaudaungnman lddiyuru n1elasanisez e anian
mvualuunuaey Tdnggniiuresmsiaugaaimnssuuralszme Ine
& A Yo Yo 9 g’/ A a
(Mu0.) Fegurui lasumansznuaz lasumsudurannelssnuima
1 a 4 Y 4 %{; 1
WARTUNIINGTOES INTANT VoAU (SMS) HAZIIN NUD. HIUNIY
4 [ A
fumml?himquazmuauﬂmmwammﬁ'au (Environmental Monitoring Control
Center: EMCZ)

mmmsﬁﬁmzuumn%’u (Detection System) LLﬁ%ﬂJT@iﬂTiﬁTui%ﬂUWq%ﬂﬁ

o g ! a v o & ' '
5’3111/”51 (Isolation System) Vl\iolua?uéll@ﬁﬂigﬂguﬂ'ﬁf”ﬁ@ NNANU LASNDUUT m@ﬁiﬂﬁﬁﬂ’]i

9 Y
N4 3 52AU Us1wazonndll

Detection ¢ s A
Type of Detection System qﬂnimmmiieemﬁ’lﬂummﬂm
Classification
. . va & s A o &
Instrument Designed Specifically A Tﬁwm”lﬂmmqﬂﬂsmmamnwmim"lwamﬂ“lu
a a o o g ] 1
to Detection Material Losses by TEUY VINUNTEUIUNTHNAADINNNY LASNDVUET
4
Changing Conditions (i.e., Loss of il

Pressure of Flow) in the System. 1. USNAUNTLUIUNITHAR Wuﬁ Pressure Indicator,
Level Indicator, Temperature Indicator, Flow Meter, Safety
Valve 1181% Vacuum Breaker 1A 80 4105115221 A 1

@1 o X

9UNIRIANY ALl
- @]i?ﬂﬁﬂﬂlmzﬂﬁﬁ%ﬂ‘lﬁ Pressure/Temperature
Indicator AMMuH U 1395 nuuFatloanu lunn
MUBMINAR INOADIATIVTOUTZAUAINA U

a % < o 1 A
uazguviaaoaal ¥ uAwan 1z
yoamslfianuazamisoniugulieglu
AN e
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Detection
Type of Detection System
Classification

J d' vy a )
gunsavedlssnuildfimsfinn

2. USIUD ﬁ“mﬁ‘u llivgl}!,!,fi Pressure Indicator, Level
Indicator, Temperature Indicator, Flow Meter, Safety
Valve I8¢ Vacuum Breaker 1agXN1A5N15AUAY
aUnselaren fail
- 939989V 11395AY1 Independent High LA
High High Level Alarms 534 ‘V?iiﬂ Continuous Level
Tndicator AR UNNGT AMuFLLF IS N
foaru F9928n13 Monitor szAvludainifiy
aaoAal 1Ay High Level Alarms 92 a9 tyay 194
ouldidmiinIuguIgAn1s Feed a4 Tank
Sinsdfimad it i aunsavigans Feed
'|& High High Levels Alarm v dlsdyay1as 11/l e
Emergency Isolation Valve 17] Tank Inlet @9 11/
- ma%ﬁammzﬂw;ﬁnm Pressure/Temperature
Indicators A1 H U395 uFa o it
A® Y Monitor TEAVAIINAUUAL Y ¥
melutainiuaasanal
3. 15 namevuad 14U Pressure Indicator, Level Indicator,

Temperature Indicator, Flow Meter L8 Safety Valve

Suitable Located Detectors to B
Determine when the Material is
Pressure

Present Outside the

Containing Envelope.

Timu'lﬁ’aﬂﬁaqﬂﬂmﬁﬁamm%uma%"lwamauaa

LUV o3 esiie U3 nNTEUIUMIKAR Safnify

HATNBYUFI h],@s]}ufi Gas Detector, Smoke Detector {8

Flame Detector 1aglj1nasmsnaunugunsainieg St

1. 9529801 1AZ11795 N1 Gas Detector A1 ILHY
hyenusetloany

2. mnﬁauuazﬂwgﬁﬂm Hydrocarbon Gas Detector
anmuruthyesneuadeaty amugaiiiaindes

@

A A AAA 3 o
INDEAIT U IUIADU ﬁluﬂﬁmﬂuﬂ1§5]‘lﬁaﬂlﬂﬂﬂ1‘ﬁf

oo

poNgUsseNe Tuszauaudutui 30% vo9
YA91PAA1 (LEL Concentration)

Visual Detection, Camera, or C

Detectors with Marginal Coverage.

Yo - a ¥ ¢ A v
Tsauldduiiumsaadsginsaliionsinaeuaie
9 v
mulagld¥ndosnnsila (ccTv) luiunaszuiums

a a v 3 o a ] '
AR UIIUDUNUNN LASUTIUNDVUT
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Isolation . »
Type of Detection System ginsalveslssnunlaiimsfinds
Classification
Isolation or Shutdown Systems A Tsamns IdaadsgUnsalitengantsi2lna (isolaton
Activated Directly from Process System) M8 1UIZVUVTOUNTLVIUMIHAA INMAY
Instrumentation or Detectors, with LALNOVYUAS A0 Interlock Shut off Valve TAgliN1ATN3
no Operator Intervention. mmuqﬂﬂi il?l’Gl'NG] @Tﬂﬁ
1. asrvavuuazl 13 SR Emergency Isolation Valve
Emergency Interlock System it @ & Remote Manual
Switch amupiges nuugatesiu
2. 11MIATRABVUAL1I1FITAI Emergency Isolation
Valve fi e nifl U nis amumuingef npuda
Hoeru Tﬂﬂaﬂéxmgj 290 A 9AUINT Tank Inlet
iotestun1siuduniunulne Emergency
Interlock System t1a¢ Remote Manual Switch 96 17] RN
fi Tank Outlet o ffoa 332 lia arugulae
Emergency Interlock System (/8% Remote Manual Switch
Isolation or Shutdown ~ Systems B TsanuldandsgUnsaliitenyants$ lnadisolation
Activated by Operators in the Control System) NOUDNILUY VINIUNTZUIUNTHNAN DINN
Room or Other Suitable Locations (A LaznevUaa Ao Remote Shut off Valve
Remote from the Leak.
Isolation Dependent on Manually C 1599 11!“1?%@]5’&@1] ﬂiﬂlﬁ@ nyanis él’Jhlﬁ f(Isolation
Operated Valves. System) A289189UTIVATLUIUNITHAN ITNAY
Haznovuad laun Key Interlock System, Isolation
Block Valve & Blind, Double Block Bleed Valve Lag
Spectacle Blind

@

A a a J o w
NUL: UIEN szaaﬂmavxluﬁ 109, 2566

) 1 J U = 1 1 dy a A 1 Y
FIUNITUNDUUAINEDINY (Ethane) UALNDUUNINIYLFDINAN (Fuel Gas) NUDNDATN

' 9 Y Y
muduluasatinieIasams Idasaldiszuuanuilaoaseasas L

@)) sznuﬁamudmammumummgm ASME B31.3 11azin1snagouusiau

(Hydro Test) tio 141 Tomainansia Inatlesnga

Y

@) @enldne Pipe Class 300# Faa1u1sonuaNnuauldgaga 48 u13-1na ¥4

Y Q

J o 9 A a dg@l Y 4 o @ 1
3J"Iﬂﬂ’J”Iﬂ’J”Illﬂ'Ll1%01”@@@’@%%8Lﬂﬂﬂlu1ﬂﬂ 46 U15-109 d1¥13UNO Fuel Gas

o 9y A a X YA 4 o @ 1
uazﬂam@uclmquq@mzmmu"lw 15 U15-409 91N ITUND Ethane
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(3) MmmMsa ﬂ@NQﬂﬂiﬂ!LW@ﬁq@ﬂWii?Ulﬁa (Isolation System) AYINAIUILIUNDUUETI
1@un Emergency Isolation Valve, Interlock System, Blind, Double Block & Bleed
Valve Aaaaaluzui 4.85-11

@) 98 1%1 PIC (Pressure Controller) tWonauguanuau 1119 ldamanmmua’ly
Tae Controller vz 1Hvmsidlalaisngs (PV) saTuiaasgUii 48511

(5) 3171 Interlock System Meinsia Emergency Isolation Valve 9 aTulalu
A3817 Pressure Transfer 81UA1ANAY 1AD9 HH-Set Point ﬁjﬁg‘ﬂﬁ 4.8.5-11

gJJ dal v o d‘ A Y ! g’/ ' ! d'

MU Tﬂi\iﬂ'ﬁfﬂgfﬂ@‘vn HAZOP Study (NDIUIUITNING Ethane g N® Fuel Gas N19¢

Ao aiuANINATNMIIANI 1UA1H Tsolation System DE191HEAND

Interlock

Controller Pressure Transfer

-
| |

| H ZN\HH

| |—————= reicY 4m) HH-Set Point
: Pressure N 'r Interlock of
| |

|

|

‘Xr

I
PTT ROC Double Block

Scope |, Scope T & Bleed Valve —%—

—— (> [><J|—| D<1|_—|_D-I

Emergency Blind

Unit
Operation

Isolation Valve

{peg|

5111 4.85-11 A wmiisAnAa Isolation System, Pressure Controller {8 Interlock System STRTeLY
NOUUAINWDINY (Ethane) HAZNDUVUAIMNHBIYAIWAL (Fuel Gas) ivanaa3 1A
lunSail

[

g A A o Y I~ Yo ~ Yo
@QHHL&J@W%1SQAW1ﬂN1@Sﬂﬁﬂ@\‘]ﬂulmmlﬂ%Wﬁﬂi$ﬂﬂﬂ1ﬂi\1ﬂ1§vlﬂi]@mi‘t’JiJU]J’JmJ

9
D o

. . 3 '
ﬂi’ayja@ 14 API 581 Risk-Base Inspection Base Resource Document 9& 14 w1l Tasenisling
IATMIMUTLULUATINIY (Detection System) uazmmmiﬁ’mizuquﬂmi%’ﬂwa (Isolation
' ¥ H a v v ' v : g” &
System) Glumummﬁuﬁﬂixmumiwaﬁ NNANY LUAZIEUUNDUUTN c?ﬁm@mqnm REACK]
& 1 dy a oA Y 1 A 2
cmmmmsmam%zmmiammmmazmmmiﬂg°u@1qm‘lwag“luﬁmammmzﬁmzazﬂaa@mEJ
Y dy o Y o Y 4 o a o A A Y a g‘;
U],ﬂ u’ﬁ]ﬂ’iﬂﬂuiﬂ3\1ﬂTﬁEl\‘lulﬂﬁ]@GI,WIIQ“]Jﬂiﬂ!'§$Q’]JL“Hiﬂﬂﬂmu/ﬂ1ii’3hlﬂﬂ‘1/]l,ﬂﬁl’)"llﬂﬂ LASANGNISUY

a v A

' a ¥ 3 o A . . a ¥
AVLNAN ul,@%}l,l,ﬂ NIAANITSUUNTLIYUIAUINAY (Fire Water Sprinkler System) UAZSIASVIINA

@ Y

ao’ a . . . . j’ 1 a v
HIAUINAY (Fire Water Hydrant with Fixed Monitor) soUNUNNIZUIUMIHARUAZDAUNY taz 1d
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@ Y ) . A o J aa a < = @ Yy

99191 Remote Impounding Basin enmnuaIsine1nnanssiva ¥3n159a 110 Remote
' Y

Impounding Basin AIUNUNIATNITAIUTZDUNYANIT52 11a (Isolation System) 5361 B ju 11/

' o = ™ -4 a &
wamnsnFeanszaunNuIuLswazlsnamsaiing Inaadld 25 wedidud naznsaana

v A Bo’oj a

Y Y
FZUVNTSAYUIAULWAN (Fire Water Sprinkler System) HagaANH IRAUIAUINAN (Fire Hydrant
. . ¥ { a v o [ g}/ I~ 1 @ [
with Fixed Monitor) 39UNUNNTEUIUNTHAAUASOUNY AduUIIU Id110TN1TAINE1IDY
asarisan lenanazinanisii maamanilluusnaainanauns Inanansznuau

Y
umw%’wuiﬁﬂm@ﬁuﬁ’eﬂmmmzmaamzﬂummguuﬂ (Consequence) YUDINANTENY LAY

i3

[

Ay Y 9 ' ya o 9 A v
1!1/]1/]1@ ‘]JW@ﬂ5$WU@H@W%%%ﬂﬂﬁlWLﬂﬂ@uﬁ3185181!3\1@]@11&@\‘]'&1\1ulﬂ

=p

Tasn1andsnu1ldviinsdseimiunansgnudruduasiodousaluuSnund
HANTZNUFULTIGA (Worst Case) UDINOUUAINIOHAI NN AN Msamasnsesnuuay
UA JUHANTENUTLIARDN FININTNIATIMIAIUILUUATIVVY (Detection System) TLAU A 1AL
VINTMIAIUTZUVHYANI552 111@ (Isolation System) 52AL A VLA INITOTIGAATLAVAIIN
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10. thudninuziig 2.01 0.031 5.02 0.078 3.01 0.047 0.004 0.0005
11. ynneaomaluTasnszroumndmszuasile nenvaszeo) 4.07 0.085 10.17 0211 6.10 0.126 0.008 0.0013
12. YUBUYOHT WA 2.54 0.049 6.36 0.122 3.82 0.073 0.005 0.0007
13. 3AAINIUAIANTIN 1.73 0.030 431 0.076 2.58 0.046 0.003 0.0005
14 agdnumnaiioa v 3.87 0.124 9.67 0310 5.80 0.186 0.007 0.0019
15. guyutuwas 2.12 0.144 5.30 0.359 3.18 0.215 0.004 0.0022
16. viajthuuwng 1.10 0.045 2.74 0.113 1.64 0.068 0.002 0.0007
17. guéssmssaninizoo 2.32 0.046 5.79 0.114 3.47 0.068 0.004 0.0007
18. puane InsAniszena 1.88 0.032 4.70 0.079 2.82 0.047 0.004 0.0005
19. Thusuen 2.55 0.100 6.38 0.249 3.83 0.149 0.005 0.0015
20. Thupwiinau Yan. 1.74 0.048 436 0.121 2.62 0.073 0.003 0.0007
21. woginon Inyaan 2 2.77 0.086 6.92 0.214 4.15 0.128 0.005 0.0013
22. AINNUUANATINAT TN INA 2.61 0.051 6.52 0.128 3.91 0.077 0.005 0.0008
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pamsisziiudadIuaNuTeIY9INSINANANIZ NIV SIUUF Y (Benzene) 1NMIMBIUMIV09lATINS

MANINTUve uUUTYU (Benzene) (lulnsn3u/gnuianins) mmacmavesmndnduveauudu (lulasniwgnuanns) AszaUANMEES (HQ)
nne A3 1 A3 2 A3 2 - D3I 1 X . % .
— — — — — — WaNSTNUIDEUNY WaNszNUITB53
Aunde 1 5I0ue Aunde 19 Aude 1 5I0u9 Aunde 19 Aunde 1 F2Nu9 Aunde 19
1. qudvimssnsisaguialana (Isamenaduds uguandiuanIuame @u) 021 0.0010 0.81 0.0040 0.60 0.0030 0.032 0.0003
2. annfiguiiveiialsszend 0.18 0.0010 0.72 0.0038 0.54 0.0028 0.028 0.0003
3. thunuewly 0.07 0.0010 0.29 0.0038 0.22 0.0028 0.012 0.0003
4. ﬁ'ﬂuqqugﬂ 0.17 0.0009 0.66 0.0035 0.49 0.0026 0.026 0.0003
5. thumua e 0.12 0.0005 0.48 0.0020 0.36 0.0015 0.019 0.0002
6. A TaNAIUIIY 0.26 0.0012 1.01 0.0047 0.75 0.0035 0.039 0.0004
7. daszauiinginga 0.05 0.0002 0.19 0.0008 0.14 0.0006 0.007 0.0001
8. 1A¥a513 W 0.03 0.0002 0.12 0.0008 0.09 0.0006 0.005 0.0001
9. Jamngnua 0.10 0.0003 0.40 0.0012 0.30 0.0009 0.016 0.0001
10. thudninuzaig 0.06 0.0005 0.22 0.0019 0.16 0.0014 0.008 0.0001
1. ynnendomaluTagwszaoundmszunsiiio nenvaszoe) 0.26 0.0006 1.02 0.0024 0.76 0.0018 0.040 0.0002
12. YUBUBDYTINWAIU 0.13 0.0003 0.53 0.0013 0.40 0.0010 0.021 0.0001
13. 7AAINIUAIAITIY 0.07 0.0002 0.27 0.0006 0.20 0.0004 0.011 0.0000
14. ﬁmﬁuqu@nwmﬁaﬂwﬁ 0.29 0.0019 1.16 0.0071 0.87 0.0052 0.046 0.0005
15. guruiuwag 0.41 0.0058 1.61 0.0226 1.20 0.0168 0.063 0.0017
16. viyjiuuning 0.06 0.0002 0.25 0.0008 0.19 0.0006 0.010 0.0001
17. gués1rmsdan inszees 0.10 0.0004 0.40 0.0015 0.30 0.0011 0.016 0.0001
18.yuﬁ1&1w5ﬁﬂvﬁgaaa 0.07 0.0002 0.29 0.0006 0.22 0.0004 0.012 0.0000
19. thuwen 0.17 0.0009 0.69 0.0035 0.52 0.0026 0.027 0.0003
20. Yhvinwinau an, 0.05 0.0003 0.21 0.0010 0.16 0.0007 0.008 0.0001
21. woonoa Inyaay 2 0.19 0.0010 0.74 0.0038 0.55 0.0028 0.029 0.0003
22. MUNNUNANYATIMATINNIVAINA 0.06 0.0008 0.24 0.0032 0.18 0.0024 0.009 0.0002
ANATFIY 29" 10" 29" 10" 29" 10" 1 1

winome . seduanudutuiooninld (Minimal Risk Level: MRL) 910 ATSDR (2019)
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nam3sziiudaaIunnuEeIveIMINANANIZNUVBIAI3INgDY (Toluene) 1INMIAUHUNIUYDIIATINS

mnndauduvesingdu (Toluene) (ulasnIugmnanuns) fmacmavesnndnduveslngsu (lulasniwgnuianms) AszaUAMEES (HQ)
Thee) N3l 1 n3ti 2 N3 2 - N3AI 1 .. % .
— —— — — — — NANIENUINSNAY NanNIZNUIT39
Annde 1 ¥21ug Annde 17 Annde 1 ¥2lug Annde 17 Aunde 1 ¥2lua Aunde 1
1. ﬂuﬁfﬁﬁmimmimqﬁﬁﬂiﬁﬂm (Tﬂwsnmadﬁm?mjmmwGﬁuamumwﬂ 1AN) 0.018 0.00014 0.101 0.00056 0.083 0.00042 0.0000110 0.0000001
2. aniiguéivoiialiszees 0.016 0.00012 0.090 0.00052 0.074 0.00040 0.0000098 0.0000001
3. ey 0.007 0.00011 0.037 0.00051 0.030 0.00040 0.0000040 0.0000001
4. Faunurga 0.015 0.00011 0.082 0.00048 0.067 0.00037 0.0000089 0.0000001
5. thumuama 0.011 0.00009 0.060 0.00031 0.049 0.00022 0.0000065 0.0000001
6. 1 lanaIun Iy 0.023 0.00016 0.125 0.00066 0.102 0.00050 0.0000135 0.0000001
7. daszauiaginga 0.004 0.00003 0.024 0.00011 0.020 0.00008 0.0000027 0.0000000
8. 195151 0.003 0.00003 0.014 0.00011 0.011 0.00008 0.0000015 0.0000000
9. Famngnuaf 0.009 0.00004 0.050 0.00017 0.041 0.00013 0.0000054 0.0000000
10. ﬂwuﬁwﬁﬂuzﬁaq 0.005 0.00006 0.028 0.00026 0.023 0.00020 0.0000031 0.0000001
11. yrInendema TuTagnszeeundmszunsiiie (Inenvaszens) 0.023 0.00011 0.127 0.00038 0.104 0.00027 0.0000138 0.0000001
12. YUFUOITINNAU 0.012 0.00006 0.065 0.00020 0.053 0.00014 0.0000070 0.0000000
13. 3901MIUAIAITIN 0.006 0.00003 0.034 0.00010 0.028 0.00007 0.0000037 0.0000000
14. ﬁaqﬁuquﬂqwmﬁeﬂﬂﬁ 0.026 0.00025 0.144 0.00102 0.118 0.00077 0.0000157 0.0000002
15. gururiuwas 0.036 0.00060 0.200 0.00294 0.164 0.00234 0.0000218 0.0000006
16. mjﬁ’muwmcﬂ 0.006 0.00005 0.031 0.00014 0.025 0.00009 0.0000033 0.0000000
17. guinsmstaninszona 0.009 0.00006 0.049 0.00022 0.040 0.00016 0.0000053 0.0000000
ls.ynaﬂﬂiwsﬁwvﬁzﬂaq 0.007 0.00003 0.036 0.00010 0.029 0.00007 0.0000038 0.0000000
19. thumuen 0.016 0.00015 0.086 0.00054 0.070 0.00039 0.0000093 0.0000001
20. ﬁ’mﬁﬂwﬂ’mm Uan. 0.005 0.00006 0.026 0.00018 0.021 0.00012 0.0000028 0.0000000
21. woomon lnyaaw 2 0.017 0.00014 0.092 0.00055 0.075 0.00041 0.0000100 0.0000001
22. AINNUNANYATIHATIVUIVAINA 0.005 0.00010 0.030 0.00044 0.025 0.00034 0.0000033 0.0000001
ANATHIY 7,537 3,769 7,537 3,769 7,537 3,769" 1 1
wneme : 1/ 5szauanduuiisensn 1§ (Minimal Risk Level: MRL) 910 ATSDR (2019)
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a o 1 d' dd‘ A a a A [ d&’ [
Nﬁfﬂi‘lli%!N‘Hﬁﬂﬁ'J‘Ir!ﬂ’J13»1!@’81\‘15’311‘116@?”‘5!?]117]§$ﬂ1ﬂ!ﬂﬂﬁi$ﬂﬂﬂ1\‘l!ﬂuﬁ1fﬂ‘i} (NIMRYUNAUUALNIWUIDII)

MITAUANNELS (HQ)

ing Madanleslasenlua (s, (UMY (Benzene) Ingdu (Touene) -
mansznUBEUNEl | mansznuiess |wansznuBsundy| mansznuBeXe |wansznuBeundu| wansznuiedy | manstmueuwdu | wansznuiseds
1. quétsmsmnsisaguialana (Jsanennadudiugunindiuaniuame @) 0.006 0.0012 0.032 0.0003 0.0000110 0.0000001 0.03762 0.00146
2. aoiigudisoiinlisveed 0.004 0.0009 0.028 0.0003 0.0000098 0.0000001 0.03279 0.00117
3. thunueauny 0.005 0.0006 0.012 0.0003 0.0000040 0.0000001 0.01702 0.00090
4. 3011%A 0.006 0.0007 0.026 0.0003 0.0000089 0.0000001 0.03213 0.00100
5. ‘lj}WullTUGHT!ﬂ 0.005 0.0010 0.019 0.0002 0.0000065 0.0000001 0.02359 0.00117
6. Ja AN 0.006 0.0013 0.039 0.0004 0.0000135 0.0000001 0.04596 0.00160
7. fatlszguiingihya 0.003 0.0003 0.007 0.0001 0.0000027 0.0000000 0.01028 0.00040
8. I¥a513 1 0.002 0.0003 0.005 0.0001 0.0000015 0.0000000 0.00717 0.00034
9. ’Slﬂ"]ﬂﬂgﬂﬁﬂjﬁ 0.004 0.0005 0.016 0.0001 0.0000054 0.0000000 0.01955 0.00059
10. Yudninuziing 0.004 0.0005 0.008 0.0001 0.0000031 0.0000001 0.01228 0.00061
11. uwiminendoma TuTagwszreundmszuasivilo Anouunszond) 0.008 0.0013 0.040 0.0002 0.0000138 0.0000001 0.04783 0.00144
12. FUFUBOIT WAL 0.005 0.0007 0.021 0.0001 0.0000070 0.0000000 0.02596 0.00083
13. 3AMINIUAINTIN 0.003 0.0005 0.011 0.0000 0.0000037 0.0000000 0.01384 0.00050
14. gondinuawaiiioq v 0.007 0.0019 0.046 0.0005 0.0000157 0.0000002 0.05324 0.00238
15. guarutiuwas 0.004 0.0022 0.063 0.0017 0.0000218 0.0000006 0.06726 0.00383
16. Wi uUNINg 0.002 0.0007 0.010 0.0001 0.0000033 0.0000000 0.01211 0.00074
17. gudssmstaninszoea 0.004 0.0007 0.016 0.0001 0.0000053 0.0000000 0.02024 0.00079
18. gua InsANszo0q 0.004 0.0005 0.012 0.0000 0.0000038 0.0000000 0.01520 0.00051
19. e 0.005 0.0015 0.027 0.0003 0.0000093 0.0000001 0.03229 0.00175
20. thuvinwiinau Uan. 0.003 0.0007 0.008 0.0001 0.0000028 0.0000000 0.01178 0.00080
21. wouinon Inyaan 2 0.005 0.0013 0.029 0.0003 0.0000100 0.0000001 0.03428 0.00156
22, AINNUUANGATIHATTULILATNA 0.005 0.0008 0.009 0.0002 0.0000033 0.0000001 0.01449 0.00101
AnnAsgIY 1 1 1 1 1 1 1 1
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N30 1 38 2 Mwar (N8N 2 - n3aif 1)
e manudndumde 11 fadau mslsuifivma mandndwads 17 fadau msilsydivma mandndwads 17 fadau mstlsziiuma
(ulasnSwgnuanians) YoINsInaNIS Tomamstnanzisa (ulasnSwgnuanians) YoINsnaNI Tomamsinanzisa (ulasnSgnunanians) Y2IMINANTIT Tomamsinanzisa
1. quénsmsassaguialana (Jsaweunadudiuguamduainuaina au) 0.0010 0.0079 * 10° Wesndn 1 aulu 1 druny 0.0040 0.0305 * 10° Weundn 1 aulu 1 drunu 0.0029 00225 * 10" Weusndn 1 aulu 1 dunu
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