IUONWNISIARISI8dIUNISUS:ITUWANS:NUATIIDAADU
[nsunisamannnssudinsiagu UlnsiAu naszini

ouds:iouwans:nUadionasl

N/

‘ "lUﬂ\]’IUU[EJU'\FJIIEI-"EEHSWU‘*#SSSSUB’MIIEI =duII0nAoU

‘ﬁ‘ua%ﬁ‘g%s



luoMoMsdnMswoumsus:ijuwans:nudoiondou
Insonisgnannssullnsidsw

Ulnsipid na:inil



1 ¥l N Pl u
A— [

BT =7 2 7 1| =
e

1




dthauulovneuazununingnssssuvatazdanndes Tidavih “uumnamsdavhseau
msUszillunansynudnnndon Tassnsgmavnssutingidey Ulasiadl wazieil” dmsulsgiians
yhaenumsUssiunansgnuasnadon uazfuesyamieriiiuns Wduwmdunsdavhaenu
nsUszifiunansznuasndenvedlasinisideaauslinanssunsgtiuynsiansun ey
msUszifiunanszvuduneden lassmsgaamnsndlnsdey Tasedl uaziedl fnnsanlienauiurey
fiail iielsimeaun fytuuunnilausuarsazdeavesteyafignfesasuiuiivmerensivnsan
waztulluiiemafeiu lnewuime dsnanldsunmsusuusuasiannsesaninain “uuamnieansdny
enuNTiaTeikanssuasanden Tasmsgramnssundutngutianden Wased usnvidouusanin
Frasssuni wanaliau 97 Mlddamiuasuldundaust wa. 2556 dieldtimnuiuas wazsmanze
fuanunsalsne q Masuwdadly Wy mswaustduiumeluladnisnda waznisthdauadiv
nMsUfuUssngmane/dsemafiAsdesiunsmuguuativ wieeTreuiouaraidasndy Wudy
usldfimsnunusduamudadiuing 9 91n113RNsaNTeIAMENTIINISETLIYNITRN T

7891UN5USLIUNANTENUALAARNTUBIIAHI UL NUINIATULLINIGY AINE1IR8LAN

lun15fl drdnauuleuiguazunun eI TsTTNVIRLALEILING O YDV UANANNTTUNNT

€

FIUIYNITNNTUITIBNUNTUTTIURANTENUEWIRS oY KHANTYINTI8UnITUTTlUNANTENY

dwandeu uasiueaygavseraniunis ladnddusulunislidefndiuiardoiauouuzang o

D e3®

Tuwame atuiifienuauyssinndedu uasmiafuosdehuumemsiaissnunsussdiunenssmy
dauandeuidavintud asdulselevivenisuiuussauninesnisdarseaunislssdy
nansznudsuinden lasimsgnamnssullnsiden Jlnsedl waziadl Willanuasufuanysal
woustadinafnumnasnsivangaslumguainuamunmindounugfunsiauiesyio
mall

AN UL UIULAZ N UNSNYINTTITUT P AL AL INA DY

AUL8Y 2565



. 4 = _"'ﬂ
L\

SR etiG)

» .-: \ = ‘ rg\

£ -
W \-;'._‘ S
2 e/ ..

-

RE
(¥4 W )

==
LT —e
: e




o o

AU

#1508y

U9A253NEMNUNITININTIBUNITUSEIUNANSENUR W INRDY

1.

W N

NNIFTDIIBNUNTUTERUNANTENUALINA B

. JULUUNSIRTINTIENUNNSUSEEIURANTENUEUL NS Y

= =

. ‘Vi‘Li’]EJ\‘I’]‘L!‘U8@%%%\1&57141%81,}@7@@]’]&ﬂa‘VilHEJ

<3

uni

1.1

1.2
1.3
1.4
1.5

I3 o @ o a [ I3
eruunnvedasing werakazaudlulumsamidulasens uay inguseease
999LASINT

T UseaeRvaen1sInsenunsUssuansEnuaIna ey
N13LEeNNAILATINIG
VBULUALAEITNSAN

WHUNNSANEUIATING

=
519az199AlATINTS

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
29

2.10

flufilasans

Tagau answll/fusefize nanduriuaskindueinaosla
NITUIUNITNER

sruvanssyUlaakavans1saung

NN

A BlaEN15IANIT

91%eudiEkazAUUaAY

guyudiusuaymsuiFesdouen

aguamsiusigavidealasints (@miulasin1svenemaen1suan
vidonsidsuulaseazidonlasenis)

nan1sU U uunsnsdesiunasinlunanssnudwinasy wagu1nsng
AAMIUATIVEDUNANTTNUAILINADY (F1%SULATINITVLIUNIGINITHAR
39S UALULUAITIEAZLDIALASINNG)

~N N AN

o o ~N

11
11
15
18
22
30
30
aq
a8
a9

49



=] a 14 L
umm 3 amwmu,'maau{]aquu

3.1
3.2
3.3
3.4
3.5

NINEINTAUINEBUMINEN N
n3nensAanndeumadinm
AANSITUsElevlvasuyd
ANANADANNINTTN

N15HEIUTINVDIU LUV

cll a A' v
UNN 4 NSUTSLUUNANISNUALINA DU

4.1
4.2
4.3
4.4
4.5
4.6

mnmslumsUssifiunanssnudanden
M3UszIduNANSENUF LN INENTAIINGNTNINEATH
MsUsziunansENUAUNINeINTAUAABIMST I
nsUsEiuNansEnumMuAAINTSITUsElevlvesuyyed
N13UEIUNANTENUAMUANANHDAMNINTIN

N15USEUNANTENUAUDUATIBS1ELT

unit 5 wmsnastesiunazudlanansenudwanday LasUIASAISANAINASIAEDU

NANSSNURILINADN

5.1
52

LDNEITLLUY

11919015009 UBAL WA LIKNANSENUEILINA DY

INTNITANRIUATIVADUNANTENUAILIAA DY

NATHUY 2-1 fRegN1IATIRdeuTeyadnIINTsTEugNaiu Uy

BNATSUUY 22 Rg NS INEgdgSLaiduruAudnadlgSUe eI

WAAISWUY  2-3  AP-42: Compilation of Air Emissions Factors (13.5 Industrial Flares)

BNASHUY 2-4 TBAITIEIIIUNISHIDAN9UNT

WAATUUY 4-1 wuInslunTUTEIEUNENTENUATUANAINEINIARIELUUTIAY

NAAFIERNS US89 UNTUT LI UNANTENUAILINA DY

nashuy 42 dedunailoswulunisnsiadeunaniseseudeyagnienine,

NANTUY 4-3 FI9E19AN519ANEBIAUNIN (Health Risk Matrix)

LNEITD19DY

55
55
57
57
59
65
75
75
75
81
81
83
90
97

97
107

115
119
123
143
147

157
161
163



A15197 2-1
~

AN5197 2-2

A1519% 5-1

AN5197 5-2

A9 5-3

ANS199N 5-4

#15URA1519

fhegnmsnagunansUftRnuasnsdestulasudluranseyudundon
fegansagUransnTIninnuanEadey
fhegnamnanasmstesfunazudlunansznudanndon
uinsnstesfunazudlynansenudandeniinly dmfuynlasinig
lusgeynoasng

u1nsnstesfunazudlynansznudandeniialy dwmfuynlasinig
Tuszuzaiiunis

ADE19MITINUINTNITAARIUATIVADUNANTENUELINADI

50
50
97
98

100

107



CaN CaN Ca Ca Ca Ca Ca CaN CaN Ca
[ i il il ol el el e e
=Sp. =Sp. =Sp. =S =S =S =S S S X

@all
(ol
=)

d1508u5U

Yy

2-1 PPN UNINAILATINTG

2-2 e HURINSITUsE T wINUALASINIS

2-3 FDYNUHURINTZUIUNTHERTIU

2-0 FDYINUHNURINTZUIUNTHAALANIZWULY

2-5 FRE1UHURIRNANIANITHER

26 fhetunuigathld

27 fhethaumuiaszuussunoiulduuiion

28 fethaumuiiszuussuinduiionauiou
2-9 AIDUNLNUALENISIEAINUSIUTINANTE LN
2-10 feehaunuilaszuudidaige

3-1 g NLHURILERIANUAIE19E1579ANUARLIY

13
14
20
21
23
25
26
27
29
41
63



aou

b
(N
Q
=
G
OAIU
m C
c 9
b
A o C
o ¢ ©
c € 3
@ 2 3
=
(@ B
& &
- N
2
C
-
=
J
w
w2
(7p)

= . g ... .
\ & " = »r.. \w.,\.\ﬁ... o 2
J..-ﬂ &
N e ——

o —— lfl.l..;M! .%...t
: — e
= -




s R

i




Vonas§INeonuN1sIAM
s189IUNISUS:ITUWAaNS:NUATIIDAEOU

1. NI15A9TDI1EUNTTUTSIUNANTZNURILINA DY

1.1 1AsIN1SN1U18A10USTLNIANSTENT NS WEINTSISUVINLASRILINADY 1589 NINUALATINS
AaN1s ®IaN15AEUNTT F9HD99ANN1891UNTISUSLIUNANSSNURILINADN LAZVANLNAe 5015
wazidaulvlun1sanrinsesunsUssiuNanssnUaIwInany

1.1.1 Faseaunisussiiunansenvaanndaudunsulasanisadlud Tmdudendu nszdu
wazlalaau anunsaesuiengussasdranvainisaniulasinisladniau Al “sieaunisussdu

1.1.2 39518997UNSUTEHUNANTENUAILINRUE NS ULASINISVLI8MIAINISHAR AT aLAL
Ya3lATINInNde 1.1.1 wazszyindunsvenamaanisudn fell “senunisUssiiunanssnudandon
Imqmi ...................... (dauﬁuma ﬂ%’aﬁ ..... ) Lstiu “'ﬁamumﬁﬂszLﬁumaﬂiwuﬁumé’am 1ASINIL99UY

1.1.3 %aiwmumimﬁwuﬂmswazLﬁamiﬂsaﬂﬁs TildFossnunmsUasuulameaziden
Tasenslusisaumsusedfiunansenudsndousiuiudefuvodlasenis aude 1.1.1 e
szqé’wﬁ’m%ﬂﬁmaqm'imﬁsml,mm St “sremunadsunlaseasiBeslassnmslusenunisussiiy
HANSENUAIINEDY TATINNT (ﬂ%y'qﬁ' )7 “sreumsiasunlaseasBunlasinislusenuy
msUszfiunansenudsnday Tasinslssnundagionatafinuialndlnsiay (mw 1)” 1Jusuy

1.2 TAsaMITINgemuUsznIANSENs NS neINIsTsuTIRRac A Ingan Bog AMuualasenis
Aans wsemsadunsfienaiinansenusenineinssssuvii Qmmw?imfmé'au U0 ULy
ANINTIN VBIUTEUBUTUYNTUDENIITULS Fefpesnrisenumsussiiunansenuiawandau uaz
waninat 35n15 wazteululunisiaiseaunsussiiunanssnuaswandeau

' Y
=

121 Fomenumslssdiunansenuinadoudmiulassnsidn Wduiedidu nsedy
warldlonay anwsaesureinguszasdndnvesnisdndulasenislédanu dei “s1eeu
nsUsziiunansenudainden dwmiulasinis Aanis uienisduiunisiienafinanszny
HONINYINTEITUTIR AMAINEIINGN quan outdle amnmTin vesUszwivuluguvy

DEITULTY 1ATINT oo 7wy “srenunsUssliunansenudaingey dmsulasenis Aans



wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

¥3ON15ALIUNTND1NANTENUADNTNEINTTITUYIR AMNINFWINDY FUNIN DU AUAINTTA

1.2.2 Feswrunsuszifiunansznudsindoudvivlasinsveremdinsuan iy
Fonveslasinisnade 1.2.1 uasssyindumsvensidsnsdn fol “sremunsussdunanseny
dawnden dwiulasanis Aans MensdfiunsfienafinansenudeninyInsssswd Aanm
dawanden quatn sule Auamdin veauszrvuluyNvueg1aguLT 1ATaNTT.
(dhuvene adedl...)” W “MenunmsUssdusansenudaneden dmiulasms fans iensdudums
flenafinansenuronineINTsTIINA AUAMELIAABL qunN pusTy AN MR vesserauluyivy

1.2.3 FosruarunisilasunlassisaziBealasinis 1ilddesiearunisidasundas
s18av8ualasenaslustesiunisUssifiunanssnuiswandsusruduiolfuveslasenis
Aude 1.2.1 w%@misqé’ﬁuﬂ%’jaﬁsuammuﬁamwm Fai “srenunsasunlassandenlasinisg
TuseaumsUszfiunansenuasnnaey dusulasenig Aans wiensafiunisfionaiinansenuse
NSNYINTTITUVIRA Qmmwﬁunﬂé’am gun1n audly AMAMNTIN VoIUTTY I vUlUYLIUBEIITULT
TATINT e, (A7) Wy “sreumsiasundasseazidonlasinislusieaunisusyiiy
nansEMUAIInGsN dmsulasinig Aan1s WenseiiunisiienaiinansznusenSnenIsIINA

1.3 nseuadayauiluiiuiuniaufnnenssunsEdIuIgnIs

TildToinuessneunuds 1.1 wse 1.2 uwazszyindunisuiludinfuaiafivinta fadl

s % = o a a Y y o« a a o
BOFINUNNUYD 1.1 K59 1.2 (QUULL;TLSULWNW]M FIN ) U “9189UNTUTLLHUNANTENUELLINA DY

Hansenudshnaed dmTulasinis Aans visensaiiunsNenainansenusienneINTsITUYR ANAW
dwanaey gunn oudy AN AR vaaUsenvuluguruog1agulse Iasanslssnunanansloniiudg
(aUuuAluiindia asad 1)” 1Wusu

2. jUnUUNMIAINTNTEUMsUssliunansEnuianindon

sUBUUNMSIRvITBnumsUssiluransenuaaindeuvadasinsadlui lasan1sveneigenis
NAR NI9918971UNSUABULUAII8aLLREALATINITINSI891UNSUTEUNANTENUEIWINE N 9]

m’mLmﬂﬁiWQﬁquﬁauﬁuaﬂﬁ’a%’aﬁﬂwwmewazLﬁsmmi’faaﬂaﬁﬁ%ﬂuﬁmﬁwLaua il
2.1 $518997UNM5USSIUNANSSNURILINA UV IATINTTAS N

TugandunisuseguesygyiniiiaussiuazidsnvoitayalundasintafnyinuwuInig

1%
a

AN59AYIN51891U Anvus A luadull



Anauuleuglas i unSNeINssssNIRLa e o

2.2 $189UNMTUTSEIUNANSENUA AR NI lATINISVIIUAIAINTITHAR

lgaun1svseguesugymdnauesivazideavestayaluniazindefnyinuuwuinig

% o Ao L% r-:’ll a ) ) v Y LY
msdmiseaus Atwualiluadull ludasSeudeuiuveyavedasinisdaglu nsaueagunmey
Yaansaniiunisiasinsdagduseuniguiunsaiiunsnnendinisveiemaenisuantuguuuy
P13 U BIIAINNTATUREL BT ZYRan SURURMNLnsNsUesiulasuA lunan senUFwIngon
WAZINATNSANFNUATIVADUNAN TENUAIINRBUTIHN UL D UTENBUNTATUNTIEU TUNNT IR

2.3 5799°UN5UAsULUAITI8aLREALATINIS lUSI89IUN1SUSLIUNANSSNURILINa BN

e dunisvsedvesygniiansaniiausdeyalusgazidgaanzdiuiiigvense
! ey a [ 1 = a & A Y X 1o <
dunlasuransenuanMsUasuiUaiing1y Faneasideavesionazinnviotesiuegiuussiiu
A o N J a LY aY v <
vinsiasundas nggusazunimsinvesnisaiunisiasanisdagiuaunlasuanudiiugey
Budwdssuiiisuiunisaifiunisnmenainisidsusdadugdiuunsn siuserainisasduay
Apszinan1sufURnuuasnislesiunaziilanansznudmindon wasu1nINITAAANINATIVEDY
HANIENUAWINSBNT UL NDUIZNDUNTHAITUTI891U7 Tun NIy wansisiag1walull

2.3.1 nsdln1sidsundassigazidualasanisiveysutldsusiinvasdaindalumiu
AU NAUTIYATDATRLNEY N15VUAT NIFANAY N1TTEUIBNATENIOINA TINTINANTENY
AIUANAINDINIALAZ/NIBAIUGUNN naukarndInIsilasuwlanluseaziBeandnlusneaius
o o w oA M oA A 9 v a N v 1 aaa a o
dniuteyadiudu q Alilimssusdadiantasimstaqlu wu dngav ansedl fuseuizen winsioe
N3ZUIUNTHAR wafivn1adn ninveunds Wudu Tidariidumsisaguainsiuvesnisaniunig
lasanstagudSeuiisuiunsanliunisaenanisiudeuiag

2.3.2 nsdlmsdsunlasneazidoalasinisiioUiuivasunszuiunisndn azdes
diaueteyaseazdoansruiunimdnionun sudsteyadiudu q feraldunansenuainns
Usudsunszurunsudatiy wu fagiu asiadl §159UFA3e1 wAnfuel uafiv endreuntouay
audasade wagnsUssiiudunseiiouss Wudu Selunsdd andhuldhdidomiedoninaue
Aouthann ilesnmsuSudsunssurumananaznssnuiudeyavans q du dwsudeyadwdu 9
flifinsasuuvasiuainlasanistagiu Widaidummeagunmsswesnisdiiunislasenns
tagthusSeuifisudumsduiumsmendinsiasuuias

2.3.3 nsdimswasuwlaseandenlasinsilddnduseaauedeyaanmdsndeudagiu
a1unsadnauenisUsvliunansenuawinden wazumsnislesiulazuilunansgnuduingey
WaTHINSNMIRANINATIIFOUNANSENUALAGeN Tuundl 3 uagunil 4 aua1du

2.4 nsunUadeyalusieaumsussiliunansesnuaiuniay

A v a | A v wa v 1
ﬂﬁmﬂiﬂsﬂﬂqimﬂ@%aWﬂ@‘lﬂJL‘U@ILN?J GmJWiziWUEQQJJWUaHaﬁuna’]iﬁuaﬂi’]“dmi W.A. 2540
w51 15 (5) wag (6) laun “(5) senunsunndvizadeyarmansdiuyaradinsitameaztiunisgng



wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

avsehuumralaglianms” uae “(6) Teyaransvesamsiingrinerunsesllvilnme visedeyatnies
= o ' 6 v o a ovd o w v a =
nilglviunlaglivssasdlinesymsilulinmedeau” dmsudeyanssuiunisniniazaisiadl
niinguraneAuasesllinlawmels Tissylidaauiilasunisquasesmenguunele wasuanmangiu
Usznoause visil Tihnsnaunsesteyalindelludeyaiileddgiduainugu uddwelidawme

I
1 &Y 1

viFelamsunsianzanduinty
3. MNBUYRL TSRy IRAINg N
3.1 nadlassmanseglufiaugaamnssy
mhenuvesigislisnnveynnungvine tiun astisugnanunssuuisusemelne

3.2 nsallasamshildnseglununtaugaaivnssy

Me1uYeesgPaliduveyInaIunguuie akn nsUlsIuenaIvngsy w3edingu

gnavnIsNdmdn (nsallasamsegluunyusenaun1sgravngsy)

REOR LR LD RXD



(. ZZC AV [ =

e v/AVAY © T Jaaae —w

Wa mwme . -~y

'8 il

!
| Y

e



Junn/Note




unn 1
unun

AinliunisvsegueaygndeaiausTvazidunvasiitery 9 Wekaninnulunivedlasinis
TrUszaeAvaalasants 53u8eTnqUIzaeAv0INITIATINTIEIUT VBUANITANYY WAZWHUNT

Aviulasans lneadsiinisiauedeyasgneiey fasialuil
< o « o A o/ 3
1.1 anutiuanveddasims warawazanudttulumsautiulasims uasdnguseasavadlasanig

111 szyauduun wanavazaausndulunisandulasnis sounsinguszasa
283lATINT Vel ATIHAITNI19BILAUTIUTUINUTENBUANAIUWINE AR AT UALUMANS

o & [ 1
LAZANUINUUNINAD

1.1.2 uanadeyalasanisineasy Wy aotudids aarunimnisdndulassnis Hudu
wiausseyussianlasinsiiindisfesinmhssaunsssdiunansenuaanndon auusenie
NIENTI LLazLLamsummﬁwé’amiwﬁmNﬁmﬁm%nﬂﬂﬁzmwﬁLﬁmsﬁumﬂmioﬁ’%ﬁﬂmmﬁ iy 1Asens
gaamnssudlnsiadfifinszuiumsudamanil Isyyrunnfidsnsudnndndneivan wazndnfusi

% I Y} 1 'y} I~ £y
naegls lumheduaaiu Wudu

1.1.3 ASMLIASINISVEIEAIAINITNANNIONISIUAULUAIS18aLLD8AlATINIS TALARSIAAU
AT ULIT0IN1TRITUNT189IUN1TUTELRUNANIENUAIIAEBY WBUYINTEYII8aziBYn
ANSANTUNTT SAIUDINISUSULUAIUNINTNNSUINULAZLA LINANTENUAIINADN LazlInSNISANMIL

AIIRARUNANIENUAIAGe Tunsvevene/UasulUaigasidenlasinisunliasuaiu
1.1.4 seyulgunguedsy visauruimuInUaIg 9 Mitgidesiumsaiiiulasenis (i)
1.2 InUszaeAraIn1sINTinsIeeunsUsEliunan senuingoy

sryingUszasananveIn1sdninsenunsusziliunansenuawnden nswdaduiidedes

1 '
o A )

TvaannapmuaInuIaslavNuaus luausIgIu TAtaLau
1.3 N15AaNNANLASINIG

asumadenaniuinilasinisivedseneunisindulasgnetoy 3 niaden (nsdlasanig
aalua) Inglvszywnradsenouanumanzanlundavniadonlulfidie q egradeausenauniy
AuAsYgia dnu duledentaraulaensdie vSedu q AuALWIKNZEY




unn

wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

1.4 YBULIALATITNISANEN

1.4.1 wuanenaznsaunulfalun1sine TrseybuIny/vaninueiNonsds veauysgiu

P lalvtaau

1.4.2 tunsunisAneuasisnisanen Tasuismsdnuluusazdune il
1) mstvunveuaiuiiAn
2) MIANITEALIBEALATINTG

3) msfnwanmaAaadentagy

1) msUszifiunanszudanden

5) msiausnnInslestulazudlunanssvudsinden uazNAsNIsAAAILATIVEDY

NANTENUAILINADY

1.4.3 vaulanuiiAne luuaveviaiuiidnundosiuluiad 5 Alawns seudlds
Tasen1s Tasfnnniduvreuniiuiiniovouiufiduiiondanvesiiuiilaseniss fadl nsdiiinui
Aunssuveslasinsonvdmansenuluszesfuiad 5 Alawes Widuduveueiiuiidnulvasouags
sonansznuiiug lneliauadeyangnaios dail

(%

1) uanHurInflaTInIskarraulnNuAnYw) nieunssryan unvsenunsoulng
wu 90 1sa5eu lsaneuia anndeunsiy Wudu Turedadl 0 - 3 Alawns wag 3 - 5 Alalns AUVIULYA

I 1 [ [ o [ v
MIUNASOIANNS 9 U NEUW/FUa/anne/ineuia unu

2) dnaueseaziduavesiufiseulmidenansenuawindeulugusuunsslidaiau

Tnglvisyyrlia/Auiuanuivsenundouln Winen9de uaeszagraniailasenis

3) dnausnguussnnsidny lnglvasuussimuazdnuudsesns/gusulunuindng
Anaesall 0 - 3 Alawms uaz 3 - 5 Alawns lnewlseandunguinluuazngudsditaau

1.4.4 S221281015ANEY LAAIN1T19aTUTURABULAEA1IMUANITINYIISI891UY TuLdas
Tunaulidaiay

1.4.5 nQUUIBLATNINTFILNLITEY ITauen1519aTUn QMg uAINaaLLAZ YN TN
FIMINIATFIUAE 9 MAgaTesdunIsanliulasinis taeliisieazidanlsenounadayy
Fanguaneuazansguiinestosssaduatulagiu

1.4.6 a1ssrusudaya Lignadeundsnuivestayanisgivnuseianiiiunldusenay

Y 9
v

Tunsdavisnenus lneluteyatagiu

1.5 uRun1sadulasanig

o

s dunaun A iulasansuaskaniseasdennanssuluwiasdan 1wy 99n15eenwuy

=Y

n1sdsaLAsedns/aunsal n13nease nsAuszuy usy NERUWUUATLAAILALNISALTEY

Tasanisusenaulvdaau

/‘o



unn 2
2unlASINS

S1Uazloun




Junn/Note

3 };l-‘:s-:u

s
/

GASOLINE
1,600 KL




unn 2
S19a:199nlASINIS

¥ o a

AN TIUNNSYT0E YR U AU LAUDAN T ATYUDITIUALLBLATIANLTOLANININTINLATING

Y

ien1sanilunisinegstnau Tumdeoss 9 egetoy Aswioludl
2.1 WunlAsenIg
2.1.1 A2NUEBAAABIVBINAIIATINISNUNITIUSTevUNAY

1) Tunsdifilasamssiegueniiuidaugpamnssumungangindenisiaugnainnssy
violasensnddnvuziduiiedfuiaugnainssy vielasinisinassiinuiiienisgraivnssy
dFoanandlifiuinfiuiideresdasanisfuiiuiiidanionlidonisiaulasenisgrainnssy
pudermuaiineades Inglinansseazideanaziuuionasvdnguusenaulidniau Wy wauds
Avuansliuszlevinfunudaiessudmia demmunnislivsslovinfuauivnimun
NLAYNIANLIUDDN LLazﬂgﬂiszaﬁUﬁ 2 (W.f. 2535) ponaiuaulunszs1sygalsseiu
wa. 2535 uardiudludfisdy wufuanuoniiufiazananisduasesdauindon wuifuunin
PupuLafiy FlenansnsAvETiau deienasnssudvfinu viensdfifiufiassuesng q 1
UUANSIIEN ST dARDIATUMAsANS S TaavieTiTeWandy o Hudu

2) Tunsdiflassnisiegluiuiilaugnamnssumungrunsidienisiaugaavnisy
vidolassmsfisldnuaziufeiuiaugnainsy vielasinsdnassinuiionsgnamnssu fosuans

TAuIuAfwedlasInsaenndesiunuainIs IR 9 wieuawuulenasuanguLas/Msadu
LenanINssuansAuUsEnaulvidaau

S A

2.1.2 VBUWANUNIATINITHATNUNUSIULAETBU

1) S2UNAILALDIUNVARARDNUNLATINITING 4 Tf NiouNIdnwaznsIgUsElavuNfY

3

lnsou lnguaninnaeasausnamnuasuinalagseulasinisiulagiu

2) WHULNUAIANINAILATINITTITTYLdURANIUaUAYRalASINIG (Project Boundary)
wazanuwagMsldUselerinunusinlagsey Wy Auiing Nunlssnugnamnssy vseiuiyusy (sey

ayuw) 1usu Ingldgumensonmaneanifisnuansdnuaznisidussloviiuiivsznauiionnudaiau

(=)}

o A

A LHURTILEUDLNIAYTENASIEIY 1:50,000 Way/MTeuInTIdiuiluiigay wieuviauansdydnval

58@




UNN 2

wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

#muilaasa (True North) Usznaulviasuiiunig fegraunuanndlasinis dalandugun 2-1 dees

LEURINAILATINTT
2.1.3 519az08ndndUN1s IUs ey UNUNIASINS
1) aSU18519aLLD8AVRIVUIALATARFIUNUTLENMUUTELANAT I TUSE e U

2) wanem1snaudndiunislidusylesununlasenisnivde (Yuinafiuiuasdadiu
Joway) wonauUszannislduselevd waznsallasenisissegludaugaaivnssuliuanssigaziden
funhwetlasinisliaennsesnulsznmanisiaugnaiinssuuisUssmelnginmue

I ulAsInNITUI8n 189N 1THANNSaN 1T UAS UL UAITIgaZLBenlATINITNY 1Y
18821089 151TUsElevununlasin1siUasuntadlvarnidy [9uaness1uyseuieuanaunisly
Uslgruwuinlasinisuilvvnau

3) LUULHURSLEnInsUsElasunuilasing (Plant Layout) Meunasiaiuiliiungal
FarpetnuLienaNE sEURmWINALAToENTLaraUNSaMAAY 9 WU Mbiendn MmheESunisuEe
I ~ Y] ' o w a L Ao a 2 v % P o e a
21ASNUASHAN aune MheinUnuate WUNAWRe? Wuau WasumumuUssannsiaUse lesunug
lutde 2) wagszyvoulvAvasiuNLAazUsEIAn WU wandyanyaliiFwiloass (True North)
wagiiamilelasens (Plant North) (613) Uszneulviasuiiume dauanduguin 2-2 dreg1aunurs
AstaUsElevuNuNlAsINIg

n5allASINITVEIEAIAINISHAN NS DN 1T VRS UM URITI8aLBenlATINIT [VILARNIUEI LA
YOULYANUTLUS UL EUND UL BAIVENEIIAINTTHAR 3oNDULaLBaInIsIUAE LU lTmL9Y

¥

2.1.4 Wunden

1) mvuadadiuiunddoanelulasinislidesnniesay 5 vesiunviaun lnedeuiu
Lguaulddusivauunguazldny nfounuavedawansiundiletnazsyyvinvaslidudu
Ho g v & A & Ao o % & A
Malviluwsaziuinglulasinisdseneu Tnessyruiaiuiiddes mNUndng wazANEIVBINUT
Tuwsavdufdnlnduiundden warliasauananmiimuda (Perspective) wsanTEaBINUNELTe?
lusUunuvduivangay Mell mMsivuaiundlen waziwinuyuluiuiinesaenadesiundnnisdn
& da a Y ° vad da a v & Ao 1%
HuNnddes (Green area) wazwwitesiu lasarsivualviifiunddetdeusounuiiauiynauy
wnfgauavardedaieonmluiuilasinisuaranulasnievain1sndnusenaunig NSouwana

& Ao A
LLNUQWUGL‘UW]?@LLaWUVlaLGUEJ'JBEJ'NEJQEJ'U

2) nsfdlaseni1siuuasilssnuinduguey Igdesiansudnliivuidesdiu

ANUASNIVINITNI DLUINANNUISINUNLNEITDINNAUA

3) dnsulasenisilesuauiueulus189Un1SUTEEIUNANTENUAINIARDIULAN T99A
TinuAdeInuiunanglasinislun sy wisliiiiuimemelunisdniuwdesiu Wssudadiu

& A A v a %% v & A Ao a
LLazLLamGUEJ‘ULGUG\‘W‘LJ‘V]EL%U%WIﬂiﬂﬂﬂiiUNﬂ%@U@LLa bLaJuEJEJm’]iEJEJaB 5 W@QWUWIQ?\TﬂWiWﬁUN@%@U

©)



o

Anauuleuglas i unSNeINssssNIRLa e o

&£

O 3 S

¥ o \ T W A P
RO RS AL CATREYY
NG b
‘ [ B £

S

wrurpe 128

mnumwnnmu

’1\
wu@ﬁnﬂmu

'm'uumum

o

i‘w Nﬂﬂg]iuﬂﬂﬂ
—3

quwmuwm .
RIS EATALD ﬁy" 5} STRRIRTULY

I
Nasuarolila £ 2 vgﬂ
TUMALAgN AR / Do .l "~
S IR :
Wl iy T N ] ». _ ("0 5.
A0

N unﬁﬂdﬁi’jﬁagumﬂ TS 1_;! oAl ummﬂ
s
B b

/

7 oy O O i o (PR
HANDAANHINIINAVUUAAIDBIDANZAHDDN
\\tj*lvj =

Mot nedeydnuel
B L L 777]  didalasams
E— ouUAIHAn P 5
I:l AuRANYT 3 A lawas WU 12 72,000
DUUTYTOI y ‘“ﬁ 0 5 1 2 3 4
: - :l Wundnw 5 A lawas o | AT
I:] AANGATIMNTTHNILA WA
A Ia .
:l Anugamnssy 015 1o uea \
+ ERRTIERIRG] i N
D uﬂuqmmwnsmﬁ'uummﬂummfuaan CONSULTANTS OF TECHNOLOGY CO., LTD.
o HUWNUTIBNT (A A e . 4 S
135 neudaunum sevl malulad $1a
I 1iddn

39 AU A1AN31D 124 HVIWEDNAT 1UATINGIHAI NFANWA 10310
T3, (66 2)9343233-47 TNTANT (66 2)9343248

Internet Email : cot@cot.co.th

: @aulaean Google Earth, 2021
X ﬂillﬂﬁﬂﬂﬂ‘iﬂi, 2556

4 e Sl e o o
U UIYN M'IUW’W‘!ﬂIE]LaNuﬁ N0

=2
E=4
=

SUft 2-1 fapgsunudsiinslasenis



Unsiadl wazind

o
Qg

3

gilluransynudwinded tassn1senaunssuting,

a

Us

°

LUINNNIFINYINTIENIUNTT

ELUBSYAMMILARZE L] ELUBMIMTIBLERLY C-¢ $?m

i 2

BULE BELT LINET KALN
s e U5 A

.\%‘, YJOMIAU
v AR

v011-H veen @ nememuunure @
€OTT-H been @
Z0TT-H been @
1011-H veen @
(92BUIN BUBIDRID) BEREMBKTILY

L0TT-H teen @
90TT-H teen @
SOTT-H been @

7 UATUUROTERLE
nuwguuUnUEE @

nenetunyne @

T Wb C\chJ purnLe

.
(8], TO'ST UNp8) (srogiaghzen ngbuLuynyinLennm ]

EMBEETEENMLNNE]

CMUYEEH

(=104

mLbbE]

(8, €99 Kﬁ\ﬁv r?&gwrcmmm.@?ﬁﬁ?i

x

(81, 91°0 W) (FE4IEMT) ERRIBAN)

=

©

3

(&1, DY'ET AMU) MRMUTANZETIERRIBANY

5

=

>

ELUBEWUTAMMIRINEGR

(MLALITE) BULL BRUIEYI BCMBUTL WM WRENECHATLMBRINECR

FEE S

MEBLEBLIE

(PeLmare) BULL BRUIEY mm;mcw WIAM ARLEN - h_._n,K_.
reeunkuLeaRILLULAAL @
z weh ngnungazupnnasLnes @
T UBh MYMMLBALLUNALLIIC (¢}
LgrigoenvneLen @
sBrgrenvneLmien @
(8], 8921 ) Lineuunm [

bELOEERELULE

[EUILLEUMNUIELULE

BEMINBLIL/A|LIEELENS

@E,chgrm?w%wrm%

LA LREELERY

BUFIRLOLINNAL/BIELE/BLUMSIR-NENLER

nEIeEMEANAL

LM RENTRIEAELULE

BLBURERRUNLUELULE

RERELUMNUIELLLE

(TN 000D VLIR) 7 ABIUEMALILUMEN

(TN 00Z'T BLIR) T ABIUEMALIUMEN

o
&

(TN 00Z'T VLML) BALIUMEN

REILILALANNAL
BEMINBELLLE
RERLMMIRLEALEE

sLmLeneisLuLe

ONONONONONONONONONSNENVES NGRS

ALUALEELULE
(¢1,09'65
unmuuipfseLeuezenugteLurennasunm [

neuemLersbripnennes @
nureLeurweLunte @
treulnLneLunce @
nebutitagsieLunte @

(¥1,01'2¢ i) wgraeLuncpurs [




Anauuleuglas i unSNeINssssNIRLa e o

4) nsdiiunlasinsaseupguiiuiddeszaluvedlasinisiaugaainssuniungvung
TAren1siiadgnaInnITunIelasININlan vz fudatgnavnssunIelasinsinassnau
Wansanannssy munivuabilusisnunmsussdiunansenudsnaey 1asiniskiaunsatinug

Aerananunaatdudndiunundlereelasinig

5) ASlATINISTYIEAIRINITHANNION1TUASULUAISI8aLLDEALATINIS ADTAY

¥ '
=) I

AAAIUNUNELT 208190 8 TN NAUNIDLNUUINTVUATUAINULAUIL AL WATLAAININD8D54
L Ada a %
YasfiuNERe1UsEna UMY

=1 v a & v o o ° & dAaya A ! &

YNUY ‘Vﬂﬂﬂ’]ﬁﬁillclJIEJ‘U']‘Eﬁ/ﬁ@sﬂaﬂqWu@@uﬁLUﬂqiﬂqWUQWuwaLEU‘EJ'JVILLGmG]’NvLﬂ"inﬂLLU'JVVN"I U
TiAENITUNITHTINIYNITT ward NN UUlEUIERAINENTNEINTTTTUYIARAEILING DUNI TN
ﬂ')']llL‘WlﬂSﬁN@WNWéJﬂﬁJGU']ﬂ'ﬁL{JUﬂiiﬁVLﬂ

2.2 Ingdu ansadl/fseufisen nanduduaznandusinasyla
2.2.1 wnaimsidenldingau asal/auseufisen

aydinaeinisiieningiu answiluavdussuisennasihunldlunssuiummnanvedasenis
Wausznaumsdnaula leglivsnausenauanuwinza lngnnglusmuanulasnsis sunansenu

MO INSDULALAUNANTENUABAVNIN

aaa a L (4 a [ 4 I3 16]1

2.2.2 yllauazdsuidngiv d19ial/aseU)iten ndnduanuaznaniusinasy
TGERRELITEE

1) sduesgazdunviiningdiu lngliissudnuaeniu anug waanun Usununisldsieu

A o v a a aal ! a aa v & ' a a ° v aa |

wazsiol T1uuiunaalusoul IBn1svuds anufinazisnisiniAu ihewannazilulduazisnsvuds

Tugwmulenanidu 9 il nsallasinisverendenisudansenisivasuulassuasidunlasenis
Issydeyananandisnuludadisuiisusenintadagtuiunendeinisaidulasinisiinsudiume

2) fuleTgazidearlinvedasiall/Aiselisemniaiieiteaiunseuiunisnan
) 1% = aay Moy v < & A 1% b%
Y93LAFINIININIATIAEN19ea Sadvasiadnluladnisdniuliluiuilasinisee leglvkans
= = N A o Y Ay v a 1Al a Y o
YoasiAllnuTEUU IUPAC wag/viedeanidsy (A1d) anuazndu antue uasiin Usinunslddedy
A o v a N ad | =i aa v & | a A o % aa
wazsind Tuanundslusevd 3Bn1svuds anuiuasisnisiniu mihendsnazdalulduazisnis
yuaslUamhenaniu 9 uazseazideanisiasuaeiisaufisen el nsdllasinsveneiainsuan
wsen1siasuulaIneazidenlasinis Wissytdeyanenaritieruludadseuiisuseninadagduiu
Mevdansandulasanistinsudiuenie

3) esuleTgasdnytandndnauasnindannaselanietu Inglissydnvaueniu
anuy Ysunansudnlumbesetu uazded Snuiuiundsluseul anmuiiuazdsnisiniu 38n1suuds
wazunasseesy vivil nstllasenisvenemasnisnanviensiudsuiUasneasidenlaseinis Wssyteya

aanatulugadssumieuseninetdagduiuntendainisadiulasainislinsuiiueig




UNN 2

wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

F0IWLYBIINGAY AITAL UDLHANSY FOUTANINTN NN Yy Va1l T IulATINIS
UaANTUINNTLUINNITHAR Lo YeunaIfevseyIntuveuamay veunaInIeldniudy nie
a159287¢ hazvaudviassyyIniua niawde gy

% a IS

4) wuuaskansteyaingiu a1sal/asauiten nandusiuasndndaminasyla

q
1%
=]

F9UTTNOUMIYITIALLDUNDLIUDY Gl

a [

4.1) syyviiningiu arsialnazdigauisen dnwaendu aaug (Aldau

wazd STP) USunaunshamedu wazmal wiaaiun 35n1svuds

4.2) szyviandnduduazadndudinasels dnvuzndu aatur (MiAaT
NNTLUIUNISHAR Wazhl STP) USunaufinanlanaiu wazsal I5N159Ud Lashradsadsy

4.3) s3yuszanueIn1vuziniau 91wy Usunadidniiuase aanuglunisiniiu

waran IuUNAnNLAY

4.4) SYUTRLASNUMENIINIEAINKAENILATTAY WU ALAeR ANaBLLYEaD

3 U
o uavgamninisamedidmsuatsiall (1) anudule 9nnuln avuiudy Wy

4.5) szymihendansinlly Bnmsvuddludmiendany q uwaznisldusslovl
(aningdu asiall/fisaf)isen)

4.6) NsdllATINIEIeARINITHEASoNSWABURUaTwaBalaseng Tisey

[ 1

Joyannantiwiludadsuiigusenindagduiunmendinisaudulasanisiiasuiiume

5) auedeyannsinunie (Specification) lamingavuazansialivan q laedosszyvin
wardndiuresasdusznoutinun visanududu vieauuignivesans euandlidniaudy
fdusznevvesasuitouiiveslinrmddlunsfionsandssifiunansenuianndouuazgunin
velal oels wu Taveniinang q ansreuuiss wieansfidesdusznaudamles (Judu

6) uuutayanuUasndevesansial lagdavi Safety Data Sheet (SDS) Ausguy
Globally Harmonized System of Classification and Labelling of Chemicals (GHS) Fdulumy

[

ToMMUATDINTUITINUNAIMNTIN VBLINAU asieil/maseufiisen ndndueiuasndniaginasela
nnvila atunrwingasdlumeninlvinsuiiy genndeswuddunsitauetayalulausenus uag
FosssyFelimsetu el SDS easuszneumeteyananienmuazAiifid Ay oA surarUssny
WU ansduvsdsemeieazdesiidanudule ashlndealdmmnduduifalild viomsedidufiv

¥ a0 v ¥ L ¢NI 1 Y a U 1 I ¥
fowdlAAnUtNdulusEAuNne AR UATIERANS 9 wunu



Anauuleuglas i unSNeINssssNIRLa e o

223 STUUMIVUEMLAEMIIANUINGAU d1siadl/AaseUfiizen naadusiuasndniudinwaseld
wazdnsn1sAuANUaanielun1sAtuY

1) SLUUNSVUAS
1.1) ASANSVUEINIIYID

1.1.1) Wuansdeyameandenssurovuds Tnsssygaduiu-Auanuesuuavie
YAFURIUALINA AU AU anugvesansneluvie (veanay/vesvainiglaniuiy
fin) msinslvavesans annglumsvuds (gumanil/anuduiidnsosnuuusasldauass) mnsgiu
N1RRNLUUITEULYe viintanve wazAiAuUaensisluniseeniuurie

1.1.2) nsallasamisvenemaenisnaavsenisiasunlasisazidenlnsanis
Isvydeyananandinuludadisuiisuseninadagtuiunmendainisaiulasnis

1.1.3) ayudeyanmualusuiuunisnaieysznaunisiansen

1.1.4) agvmasmslumsiiiuguassuuvievudsilasinisidugsuiingeu

[ o

1.1.5) NSUNTLUUNBVUAINLNITINYINS1891UNITUTLLIUNANTENUFILINA DL
Y
3

1Y ' v a

T Wagansyddguesszuuviesina1inieussudsuinvouguaiduye
1.2) nsaimsvudiniesn

1.2.1) Wilanilayasneazidunnsvudniesn seURLTUAL-GUgAYeINITUUAS

LEUNNNITVUES UTELANTOVUES YRARALVUIATDINIBUSTTVUAS baLINUIULNLIVUFINDTU

1.2.2) osuieswazideatunauni1sujiiaulunisvuds (Transportation)
Wagn15YUa (Unloading/Loading) Iaglifiansanteunnsnisaiuainulasniouazauinsnisvosiu
HANTENUIMNEUAZEDY viTaloTeme 3an1shluanfianssumsvunie wassuauUasnseseningu

YYUTBUTN wazdsndeulinsuaiu

1.2.3) wnsnsimlutusiinasiinuelid fe msﬁm%aﬂg’imudqﬁﬁﬂ’]iam&gﬂ
5¥UU Global Positioning System (GPS) WagszuumuaNaiisn Taenadomaiingrnedmun
waglsiiinnsdmrigilonsufvanulunisvudsuaznisaunie uwunsdanisarsiainsdnnsalva
wieuTanaMIATIFeusumIUaentluusartuney desmidumssudesienou warwUftRng
amzanidu niousiailudmuslumaanasmsdesiusazudlonanssnudauindon uaznnsng
AanunsivaeunanssnuAadesilinsuiuse

1.2.4) NI@IATINISVLIEMNIBINISHNAANT NSRS ULUAISI9aZLDUALASINIS

(% |

Inszydeyananandisnuludadisuiiguseninsdaguiunmendinisaiulasinis

1.2.5) wuumsNasUtoyanavn




UNN 2

wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

[ @
2) S¥UUNITIALNU

2.1) Wiszystwazideanisdaivingiu a15.all/dasaujisen wasndndoe
nnudn doundanu Ussiamuardiuiuresnisusininy Ysinaiidniuase Usuinsasgauesnivus

q Y
v ®

fnfufieenuuull anuzvesnsiidniiy @eaay/aeamaneldnnusu/ing anmylunsinifuasy
ponuuy (gamnil/anudy) Tnglissyinausiviesasgiuildlunisfiansaiden/eoniuy Ussian
amaugAnifvdnivaineiiudazeiin winsgrundedemvuadiuanuuasnfefilddeds
Tumsdemehumisesnvuzinifufivnngay wiewiuuuusuiuanudsiufisaiulrasudu
fiail nadifiansieddnduasidosnuauguaiiufivay Ianissasdensyuunismuauans 1

asfianunsaiin Self Decomposition %38 Self Polymerization 1Uudu

2.2) ayydenivualudiuadiudasndy waswuuljuRnisnaizaniaunsd
asniisilva BaagdesiansanliaseuaquiwnIn1sInnIsvedeinvulinsuaiu

2.3) szylitanuindainnuuasdmedlessmefiatuviold nilunsdunfuaznsdl
ANy waziilsnsmivauvieTivTwlessmeluiUaviserdnegidls

2.4) szyTnssesiuansniiniilva wu nsdindduny (Dike/Bund) 9efpessyUsunns
FeinUFunnsredassaiegene o TuAuiu/mMiensainduesessuszeziiis (Remote Impounding Basin)
IzfoasyyUsumsvasUe ity Wusiu Wesessumniianissilnavesansiedl wuuwuiaansaun

(%

WU wagIEyuInIgIUnsedenInualyeneds nisunaussuiisuiinisaniunisvaddasinig
=
il

ANERAARBITUNNTTIUVTOTRMUARINavSa i BEels

2.5) nsdllasensverendinisnaavsenisiisunlaineazidenlasinis ssy

v

Joyaninatenuludauseumeusenindagduiunendimisaniulasans
2.6) LLuumﬁNaqﬂ%gaﬁwm
2.3 NITUIUNITHAR
2.3.1 MMABNNTZUIUNITHER

agudeyamadenmeluladnsudavan o uiazwalulagifinsiunldlaeyhlvludagy
(Commercially Available) iilaUszneunsdndula Inglmmrausznauanuimnzaluliaznaden
lugadssumeuanuuande Yed/deids lngnnizlumunislidndanu muanudasnds sunansenu
foAanAel LAYAUNANITYIURDEUA M

nsallasinIsveen1asnIsnanervasunraudeninaluladvesmiignande s iinauiiy
V3 OLUAEULUAUNUNITIUSEUTIE VTN T2 UIUN T SHER

2.3.2 ajulganilenanuazaunsaluan

1) davimssagumihendannniiswavaunsalvan seynistdaunedauey wiouns
919891959 UM BRI MUATILElUNNTORNLUUNTDRAAS



Anauuleuglas i unSNeINssssNIRLa e o

2) n3dllasan1svenemaenIsHannsonisdsunlassivasidunlasenis idaiinnsng
agunirendaluldadssuiisudunisaniunislagiu lauwn Jydaunsaindnuazaunsaliasy
nsudandegludagdulundasnulionisndn drunfanuiuiuvieusuuelituseansamavu

wanIsEazdeauazmgNanITUTuUTImaduuy neuviveeBaunnsguvsetedmuanldluniseanwuy
VIDRAARS
2.3.3 a7UseasBunnIzuIUNITNER

1) LAUDLNUNININTIUNTZUIUNISHER (Simplified Schematic of Process Flow)
Fsnsounqumhenanndniiddynnmie wasndadusimnussianesninsuiiu fuanslugui 2-3
P8 UHURINTFUIUNSHARTIN 19 Mnukusn s szUIunsRaniinududounn aunsn
wanILNuiINTzUILNSHAREINg s Usznouiiy WiloasulstunouteanszuIuNTHANLHE
ardalauinnty fuandusuil 2-4 fograunufinssuiunsndmanigmiog Tnsunuisiauon

AITHAASUBYATUAN fall

1.1) szyvllaingdu a1sedl vsednseliseianuaiidadimenanuiagmig

WiounsszyFuMnelavieile

1.2) wansguUnsalmsndanan o Useneu wu Gwasen vendu (Way/v3enslidl
gunsalgey Wy Condenser, Reboiler savimhaugnigeendnvasviaIieananeeaenau {usu)

w3ndanUasuaudou 1n3eednnudy Hiseesun o wilinnudeu Judu nieuvsszyie

1%
a

vaagunsalnuandluwnuiaynuselnn seyan1zaamall uasauduaNYTal ¥S0ANNMILNT 1191
AITLERIIIETALAZLUUTYTTeToUTENOU

1.3) szyswazideavilnansiintululsazdunaunisudn Inedesssymednagdsly
i | 1 a 1A 1 v 2 -y @ v v P D a a
e W mherdaseilomiils dunula vislssnule Wuiu uazdorsuiiw/aennaeeun1sangse
Aa 1A A a &£ |
nilegvisenaziinulvy

1.4) szymisszuieuaiy wu Mode dnde wasninveunds ludu Ainduain
wiaznlendn wieuaszymheUrUa/mianansuanivgnasluasludslvinsudiu

1.5) NSMNTWNUAINTEUIUNISHAMRNIZUY THEUDLKNUNI I UNTLNS1891UFAD N

(%
1 &Y

AD5UNUNTEUIUNMTHANVDINUILUU & AUAIRY

' [
aaa v

1.6) Tunsdiifdunounazisniswseningiv arsadl wsedssujisendady
PNYRNIZNDUALUIVUNARNNAN TALARAEITUNDUNITVNIT U DINUIEAINEILELSLUUTDINUNANTENU

nduazeed vasloseive (G13)

1.7) n3dilAsean159818n1dIn1sHaAnIan1siUdeuLUaes18a8L8enlATINTg
vaandlenanniegludagiu desnansunuialaeseydiuiinnisusuusydsuudayiiuby adluy
wuislagiu visedaviuauddlnsiiussuiisuiutagdu

©



Unsiall wazind

o
Qg

3

gilluransynudwinded tassn1senaunssuting,

a

Us

°

LUINNNIFINYINTIENIUNTT

[RELWEMELUMENALUBMIMIDLACLY €-Z WNE

BULE UL LINET UALN

ra YJOMIAU
o

(9], PRBMIBLLEN)

<

" (onpisay AAvaH) UNMBHANGILLLBLY] B [(BURL[LLLY

FIIMCULE] WL O < = = MLLV| R DUT-LMEE BY SNV B| UBRLR[LLBLR| ALY BY JHD

LR

vmgmawc@;Kmm_.cﬁomzmﬂ?:.mr\?@_\,:;nm:v_.,x;ﬂ:.r;mt BuLe G_\r:wm_t UBUIIRU] WRLTPCRGLIMAUILUILY ES‘nw?vrtgmz‘WS@mﬂncg_‘emhm;m4 + luiRLty

BuLL m@ﬁﬁ 3%

M WAL T LIt

3

g, Xﬁshvaas@zr B
?

=

vrﬁ_cﬁ_iz.ﬁr;:.@g Ml
?

DID

tpuiiLpeulLuuinesmn
7

[ 19qI0osSpy [e0dIRYD) v@G_._v:rzmrﬁaw:@c?rc:wm@c_:_a _.rwrc\:.mc_amz: 12qI0SpY [e0dIeYD) fiLM

Jdding
S woBy 70
7 AUAMAIILCUIMIA GBI
0,081 [ SR 3 wo/3y ¢2:0-070 (reujgqned 7 O
D0 081-001 5 wo/3y ¢1-0° ngvigueeLReuliLuneymy
anpIsay ANESH ZBTIMEURE[LUDBHLILCHILIUIIBHELL 3 I ik S UL SR o O
e (sLuLe)
onpISOY ANBH AUI1 pop 201l JEIN-T
; BuoBA S0-C0 po— reiguee
D0 OLI-0€L ey, <
8, Wo/3 80-4'0 REILERY REITENR Y
D, 08-0L uwnjo)
RETIIERE) | uIsay uIsay Toudy g U0)Y
SNV
[ouayg Jgueyoxy dueyoxy apni) apni) = 8 wo/3y §
dudwn) m. 5 se 3,wo/3Y €0°0-20°0
(wrouwven) | fBuek uoy uog neuew neuew g o SE1
s A f noueu f 2 Do 06 w08y ¢'0-60 3 Sy ce
vor eu eu ; = dHD ¢ TS 00 BUIZLbLE
_ BRHWRCTT AGIN-T J L 0 001-€8 D0 001-€8 " .”. [epLe
BUMHUWR LM
MEUAL[LULEMILIFB] HRCUILHELS SE e
: . e . [€— uLengeaoiiniey
RBLBBRER
L conivjEUOe comigguoe BBMLLUNLLULL)
RBEHW k—
U0V i
P w te JHD be nrey
- [0 - dYSIUL >
(US| LILYUBRTLLILIRBIABLL) MLEB] I BUIt-LILBERUTIHILLY POUSHUM | (o e 1 repineL )
! S i ¢ & S e 3
< = :w:@: Bf| UGLBR] NRYIL] WV ,/|\ ,/l\
(FLDBE] DRABLILILBIILILILILZL BLLT) LEUIDG 3w/ 0'1-9°0 ‘ = 5 .
B & 2, 001-0S m (%86 IALNAIMLLY) MLy M 2 Agr:m@:wzﬁgev
< N - =
(UBKILTBUBLY) L] B30 m ugfLeguey 2 EN 1 19q10Spy
2D k=4 k=4
(IEU] S| LILMLOULRHLLILMEBILULY) LRI HEENRLEURLY 5 3 El [eod1eyD
‘ “ ° <= 2 2 Aape
EBULTIRL I ¢ z s ALY,
< = Loy, ® @
MLBBL] PRRRRILABILILLILREER(L] M BLEHELBLEUIDG 3
H
HEHBRE (UL LIErney
® _v_._.ﬂﬂw //.\ //\ ﬁaﬁ
% = LELYLILHLEVILULL)
z
N L ABILHBEY ey
15G10SPY [€00IEYD) MLULLH|ALLUULELBUINGN AATIMCULBUIbGR e e
' HitiinesreLu




v

a

RLMUALMEISEMELUMENZLUBMIMIBLRCLY b-2 WNE

a

PUILAZLNUNTNYINTFTTUTIALAZ AR DY

1

aineuy

o

(ML) BULE BIMELEE] KALN © LIt

A onsne)) dn e
A <
onsne) BLLUBL
@oarn onsne) juadg HIELILHBUBL] bR
Y ATIIVE] 3. wo/3y ¢ @
1IZIPIXO /S G'T1
00arD Iy Jue[d 4 < 3 cc NIV uLe
J0jeaedas Va N (6]
y 4 QuUIULY UBd
pUMSIq | |
\ ) Y
FLIELILILBURE] DR
S,wa/3 ¢ 3,w/3y 9 N L
| —» NIV reure
dors vupLy L Do OF ~] Do e
SSpyInsIq opynsiq VI
! Do TS
3Wo/3Y 611
8, wo/By 70 apy[nsIg + onsne) @ @o0aFT) ‘ Do 11 rmuirsuLe
—_ &
0] Jua J13)JBdH d1sne)
INLV 01IUdA Do 1S @0oFD TTo0arD DJT nos
YSemalg TOTIT
dnsne)
nuiteeen .oy ¢°s I v — pry M
DUO —._vd:m./rw m—ccn—v—u < wes |l wea)s
' Do OF TWmiqmo
DJT pareai], e e Do OF (1000€0)
P 1ZIIqelS
{€00aPD) 991 —T 5 0b eyydeN 1Sy
PUES DJ'T ©
ULt DJTInog
|' .
0d1 (100D¥1) WNEO\WM [
€000V TRqIosqy oury Uo ov
Topenxg

Dd1 Dd'T Dd'1




UNN 2

wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

2) eSueTEanBuntunaunsruIunRAnl RSt ULRU N TEUIUNSHARY AT
flauomluyntuney Tnglidrsdaunudnisdnuazianihiiusngeglumeanus ynads niouss
Tfsvyaniiznisudendn Toun gamgiuazanudu daougresansine q Uiiseuaiiifnduluusdas
funounsuan (BeazdosuansansiinanUiizentrafeauayansidsiuns (ntermediate) Tasuiiw)
faauNsidikazsryanurvesasaludazslalitanu seysUliuuvesufisenall (aeausew/
aarmnon) Fns/amsmnuauniniaufiselviRnduegamnaniietostunininUjaze,
flaiansanuauld (Runaway Reaction) viail Windisinvesuviasindauafivuazyssinmvasuaiiv
findulunszuumandnneduaudne

3) nsdllasemsveneindsnsnanionsasuulaieaziBealasins Bikennisesune
ool 2 du e dantlagtu uazdiuvene/dmiuAsuutas vl nsesuiTeandeslunrartuney
nsudn Fosuanslidiuinhensudniiy 9 %é}’aqﬁwmﬂﬁmLau/ﬁ%’wqwm?{ammaqqﬂﬂiaﬂmsmém
yieannzlunsmunu viold mszesls sietl nadiflifowimaiufyuiusyuasuuada 4 ey
marauszneulRimauInEmdlamhendeditleg fuisannsnsesiuld

4) nsalnsiinIINIunNIsHEs lnganszeviialun1sngan1snaniieyinn1sgauunge
\wwseedny/gunsaling g iesungmarauszneulidnlauitlasimisaninsaanssesiandanaildegisls

5) nsdllasinsiivatgangnisnandeiinisidseuvaissaulaasiuiu mnlasin1saeenis
YAIFINITHANAN U NAENINENIADIATIATUTIHaBEANTLUIUNTHANVDIABNITHERNDY 9

Tunnsiy wedawy wWistauannsindsenaulusienus Trasudueie

6) uanIWNURINaNIa (Material Balance Diagram) n1suanluguiuu Block Flow
Diagram lagazdesszydlavulaaisuasidumiaifuarsiidi-eennuisndnuiagniae
TunmigdusiaiunaziudoUliAsuniu LagnTIREUNAANYBINIAAN S ILAZDBNAINYNUUILNITHER
winftugud Fauandlugudl 2-5 Mograunuiinauianisndn

2.4 szuuasrsyulaauazassunis
2.4.1 wilauazUsinauasnsaulng

1) sfureTavidgauazininsasiyiauazUSinuszuvasisyulaa/asunisngn
wu 1l lovh Wdh Jamds Melulasiau Hudu Hlusseeeaths (i) uavszsziiiuns Tnelieey
uwvideiin Ysinadidamlduasauiisme Fnsuardunouniandn (nsdlassnmsduiunisudnes)
nsvuAs hende/mieaiunsuaadiluld uazmsliusslond fail nsdlasimsueneidnissdn
viomadsunlaseazidenlasins WsvydeyadenandiwiuluBauisuiisuiagiuiasniends

ANSAMAUNITIAASUAIUAE



v

HUIILAS N UNTNEINTFITUBRALAS A Ind DY

a

o

1

o

o

A1UNUU

Swzwrcmﬁnﬁwvmﬁzjvrmmﬁ\_% q-¢ Eﬂm

BULE BELT LINET UALN

F@ WOMIAUY
L4

(MRLWATE) BULE BRUIYY BBNBUY UM

095T "M [LEITLLEUNGMLIECR

\E| Qrvmhwﬁﬁ\ﬁ?nwmhcm\ﬂﬁmrcvm@HDaCK_.HC\mSuD@cnm?@v®3@43m5®4mﬁ_~wrmnmmrcﬂm NE pee WWENELUMILILY CMUYBETIECTITLLARE]ELUREY] /¢

e

CIHGBETISETMLME] BY TdQT] ‘BMSSETMLAE] @Y IO ‘BULL BRITIEN] RRGIACT WALNDER MEMEMTELEUENILINE] @Y DINH
YR]UBLUR]TERYIAIALEALELLE Y HOBN ‘OPINsId 1Ayiauwid ey SaWd

WIND BUILLURUNEELEALT LEMISMIBUIELUNUDCLELE (2 WROJIUY) Z MM{UUILLUMUBRALLE BY € 12IIWRYD
PREIIBMUBEALLE GY 7 1BIURYD

(T Weoyuy) T MW]UILLUNUBEBALLEAET (YIAW) SUILIEIOUBYIRI] YIS BY T 1eDIWaY)

(MLBUMY) REWMY BLMK :
dim oL
opsned yuads pajeal| g T < - g 9)esuUspuUO)
(Westo/aty $5593) (€099°06) 160°cE (0000°8) 0Z6°LT
uonepIxo
- [ wiea)
dim o3 wapn CTIIEINBI8S 1Y 39M (1296'9€) €9L°C1 S
10 MoNA * eI, 7\ *+Gozsrmooes Y
(L6€5°6)
Looell, 8v'c
10 MO\,
UMOPMO)g J91BA\ SS920.d 1o metEA Pnsned juads Jo3qIyul
wiolj uoquedoiphH < GO \J; U (8¢bZ°0) 68 UOISOLOD
(Iswosnd) 110 19n4 < g g \ Y
(6855°91) bp0°9 cerze) oz zay, SaWa
(ISWoIsND) vD/¢D < (00025917 895765 (Uon35 Aa HO®N
uoiOS!
(1woRsNJ) USBOIPAH *—TeEThTHETEOT | wopeoyung S > N
(awoysnD) aunoses 5 Z5909eT5c | (1920°€2T'9) (€216'2609) suppe.d) (Chee Lv6'c) (850200°D)
(o1e9y e SR ceviice T Laeul L1100 0SL°09%'T
Aj
mczwﬂmw umw M_HM (¥06V'655) V12 90C | mguemLunsls Blewece Sl
— LIABLUTLE,
(JaWidIsnDHuE)) (000VvL) 95T°LC vw_.'jwm_.rwrc;n.m ° #
U 4G5e507Te) 008 BE T . A .
JESITN (0119°21) (25v6'1),,01L 08l (S0ZLDS)
[AEEISIETD) €09y 3daT7 woy [AEEINETD) €16'61 [AEEENR
110 Ysem SUAY3IF 915499y
(2809°0¢) 2L1°1T 3dA7 265
oy aUa1A Y13 912403y
(0000'v8) 099°0¢ DIH

[STENEHEESEY

(68G1°291°C) 881°68L 212/ aueyi3

WAL : LItk

S

BWIRLIEK

aueyy




UNN 2

wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

2) nsddndnsldszuvanssyUlaadiunarssiudulasenisdu aguaiiuanunse
lun1sndnvesszuudiunatsaraufeInsidssuvassuulnavewnlaseinslunInsn wioumns
wuuenanstuduanuiissalun1sdnassassyllng

3) svuuthld Tiuansunuianailld (Water Balance Diagram) vidousnifald (Water
Usage Diagram) (mnlsiamnsavhaaldidiosaniiniatuannssuiuniandn) Tasuanafiu Block Flow
Diagram seyflauUiinashuasdunsnisivavesihiidr-oonusas Block Thasuiu uasamaey
KashawasUaniduareanainyn Block WwhAuaud wieuiissyuvaninfivanldlusunadly
wagnsdlasanisiszuumdaiildliuuumensiunssuosdmidandrifieUsznounisiiarsun

Ml nsdindundrunilagnldlulunszuiunisdanielunisuilaa Wssynunewmgussneulidaau
Aananaluzuin 2-6 Megrsunuranauly

a) spuvlilil TseyUssianuazunasfinnveandsaulniiiagihunldlunsdanidu
wu nsdllnihdy Wudu Tnglkszyanuannsouagszoznalunmsdendanuileduszuuaunm/
Uhinuafivuazszuuanuvasafelunssuiunsndn Jaazdeufivanelilassnisanunsodiiunnsg
wgansnanlaegrslasasie (Eandu)

5) svuuidends Wauedeyanudnumzvsstiomas (Fuel Specification) Aldlulasenis
Tnefessvyriauardndiuvasastsznevionun euanddidaauiidudsenevvesasuidiou
Afoslanuddglunsussfiunansenudunedeslagamziunmunmeinavield ogils
Tarenineng o a1sneuzise vsedaes Wudu

2.4.2 52UUSSUNEUIHULAZUING
1) szuuszuisinulivuiou

sruusrUERu o %é’aqgﬂaamwuLﬁaim%’m}lmuﬁlajﬂuﬁau WyAIIN
svvuszuisiiuiionavulon Tnsliiaueunufananuulneszuns seydnuuELAYILINTIS
fimnamslvaresth wiomtuanieanfensyutmhnivedasins nssuiseenueniuilasinig
wazuviassassuilidaiou duanduguil 2-7 fegnaumudissuussuisisldvuiiou

2) sEUUTTUsUIunenavulou

dufinnlufiufifionafinisuuidou Wy fuinsyuiunisuan vieatuds (Dudu
meluszezian 15 wiiusn (nasmeensulnehly) Wuiduiienauuidou dosdnlitszuusyuneinu
Fand1a auuenemsieenuuuliilusruule uazuanisisasidundianisuenunduiienavuieu
15 wiftusn eenantruilivudou Wenunuwerdudrguerinldoeafivmenoudwiolusiszuy
srimdeuiiovhnstada sl nsaueiruuanLITISE LY TssUanNvuELaTILINGIN AN
mslaveuilidaay éfﬂLLamﬂugﬂﬁ 2-8 frogauNuisEUUsEUNETHuRienatuiou



a

v

YUNBLASLNUNINGINTFITUVIALAZ AW INA DN

o

1

o

o

A1UNUU

b n
mﬁrﬁmsvmﬁzjvrm@n\\@ 9-¢ K_v_.rw

BULE UELT LINET UALN

\%‘, YJOMIAU
L =

(£195/'UTE Q0E'T MUIA{PUALIINGR SOL LYTEUNLUELUTEELUBLY]) ERMIBUTMATLLENLLEUNSY

VLULBELNBUEERLAALAGUNEUBALARLIIALE LELUBEILABOLAMULLBUIARLUTLLLLEL

ULALAELUTETACUSTMURLANLE ME/TENE 0'DS FOLIERENGEM £]/TENIE 0'8 LEBRLBUMIEMIUANL AMBILRLIEAMY

(PLum) BULL "WV KAEN ¢ EAK

UBINRULANGLNt

"
UIEM]NNNUBBELUBLYY 4,

(RL/ TG G'9ZT BLAR) (YA 11030e31I0lg SURIGUISH) ELELMEINANMLULLRLBBALABLIKARN (ML/TENE G'0ZT VLIR) (dOV) NAEIBLYYRLARLIA (NL/ TN L'ZTT BLAR) (4¥Q) UOHEIEOLS JIy PIAI0SSIQ NATIHIER|AETIMILIURTIRLIA BLSNCUALL SLUBBINEARBEILIALANAAE

[ T ]RLUGTEARAY) BRILIISALANNALLMNALAIEEENE LS BULE MG MANNLIL/BEILANBRCAUELIELIEKILA NURKY|NLSUILBEILINENGEULLIELIEA] SALTELENELABNATIUBRELUN B1RU] MILLITBELNECRURU AN ALMBINEBUIALA LA AULEREILA

DEINGUNLACELUN UTERARILABALANNALLINERERLAETINMA

|PCIICIEANCRIMNINLIL/MALIUEEEALERINNTIURCELUNEUSLATINA (LISKEU 9T USNI JS)1S BUIATLULTBELEMEIE LELISTELUBUULLBUIACLLBLUNE (MEEACULIISELE TET MIERIIELEGIA) USHALM GT NLAEENLEWANTUCCABLINANNMLATLIEENTBLILYLLY ; * WHTRCRR
BUNUO | mmmmmmm e - [pp— (ne/1ne p'g REBELM By s
RTDFKrK:\‘Cvmmﬁsmm,ﬂﬁﬁlﬁw( 5285’y bLne) . . - - -
Auananpuod . ne/mene :@:rw“e.a_ckvm\ BLU/TENE PSO'E FOLIERLUALUINELIEGBURUAL ARLMBIOUIARILIEEENLE) napnfnan o
/2440 403 LU0 900 | v S wunreeneeny 2 SELICRNAULEARIL
o - A BEILIL/AALAL
erausenLnz - s
o Crene 2 eunn)
LSEULIIELE e ene ng/renis (2 009) el ((RBWSLY 9T BUISLULTBELEM) iL/TERE 26 REBIBLA roausfy
BB S oz e TeT | €500 saLaumen [*ceo7 ] wrwwrm.z_ ne/mene | (reni °209° wLna) (/TN 9ESE IELe b/ TN 122 MILIRALA USHALA GT NEQIRARMLATLENLE)
ol d I'6 b UsgLIUTeEnCELY 7 BEURLMIMLUBTEAALUBELURLATAULE LG IRRNMLIL
LAMBIAA b / [IMLURIEABLUGELURL AT Qo 1
SRR ng/mne
ngaLEgiLn <
SULEALY bSO
nL/IeNne €502 (TENE §9 VLML)
ne/rene og[ SCSUSERLEELY T /rene og SELUNINERILEELULLELALTL
” ULEMALAUMDY .
(TE'NE GY8T BLAR)
Ia
€ UBULIIELENLENY
nyrene gzl 7 | netne zzt L/Tne Z/ GIELELIYEMNNASULLEALIL
e/ g'eg
UOLMLLUNLEULLL
b ne/mne
> (([IBWhgY 91 BUILLULTULLL) TLL/TENE 122 RYBIBE
. ! el (TENE 061°8 LML) (/T2 080°8 NLE BEY/ T R S0S TULMALTL USNIALTL 51 MBURTTANLANLENILY (Tene Zys uuna) (LreypuLEng)
51 ASM 95IDFI0 NIL ne e 4 ! =
P i " a o L 1 BEMELURENALUAIMULEAGDI R MUGLIBCELERE it/ e G180 MELY
‘40D ‘008 ‘s ‘saL ‘dwa) ‘Hd ARgLILALANAZE ) e P i i T
1R BLLLEBTALYIES
(Rved paL) sLeunLYRLIUAREY LrLgRRILAYALANY /e 98
SeU T AUNEUIMLELLD ULOBUIABLL nL/ens 0z GlELGLIBENANALILBELUULERALTL
: 7 ny/mne
AEILALOLANNALED (TE12 050°T L) SD8O°T
Hacd weMELUNENARY  |ne/iene o ™| owan nnae i
AEUBOLARLAK e (O o #
pfrguenLaRey AL/ 0T naL 0s¢ e ose
i daeuay
T S
o B
) i ng/tene ove AEifsd ny e 20w
BLULRLEMBUBERLNRE !
i BOLMELUNLEAALY
nLeunLE o
- ne/rene nel ‘T BLAR,) L/ TEne
e ueL andss LLULE/NLNUIM, —|(wne 8Lt o) o
ne/ne 9 AueL /e 9 /e 9 SPE0'T pLrsesLgey Sp80'T b
nEULERILTL Lt
TR TR0 /T8 06
nEURBLINTIALL seeutnesLe
gunegniii B
ng/ieng
W:Wr‘.m— 3189 (49qqnus 319Mm) BLuLe ::r\ﬁﬂ;m 5985
g OTUpLARAA ALY
ng/ene 1L I
ne/ene soss Al
(1N 05b)
2 wwnnenessy | RO BLUCGEUAELBBTALA SRR

(([MEBLLY 9T BUILLULIBELLI) L/ TERE T'T REBICLA
[Y/TEAB 9TH [ BEU/TENE 97 MILITALA ULTALN ST NEQINANJLITLLNLE)

MLULBMUAKEITENLANNREUTIULENGINARILEL




s

wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

o

2(

all

A
Wufivas
U3 wnuame waslsdnd
$in ()

U3 Wiiil weardud drfin

N

N1

< e e P P P
< < < < < w<§‘y 1 4
auule:uun 7
«¢ < <} < _a
| N - | -~ i i —
| v’ 0'06 s > < e il 100 0,6 WA \ s
! < 0 40 80
) N
m { Y'Y wndy wns
- Yo @ 0.6 wns
LLTTTIT 4
1§ :
o @ 03 Yo @ 0.6 dls
o @(0.6 a5 4 1pe q
Auituas | XXX NUT T
o o ] bt
UsEn Uan. e () ]

)
£
]
&

[TTITITTITTTTTTTT]

il “. \,
Y8 0 1.2 G g

M

g1l

|

[TTT1]

jimmmmn

5
A o
{
auule-ula

T T T T T

<l

<
<l
<

Tessnenvesiiaum

WU 0.5 1A

A

TTTTTTTT

S
j
£

<
— J

S

c— _—

=
i,
g

Box Culvert 313U 2 vio
YU 1x1 AT

EE —— SUwaIsa

’ S
—

B

=
=)
S
-
a

TTTTTITTTTT

--%9 @ 1.0 WS /

.
s
3

TITITTIT P00

> T
< i 4
> N\
T g1
o @ 0.6 Wi

[

\rrm:mmzce T
& e

& o
Yaurwniiufivesiasnis
& da o
Wunididen

e TUSFUWUNTRSTANT VLA 0.5 1T

P - UTEn Yam. 1 ()

-—

————

————

iﬂaizunﬂﬁmugdﬁag WA 0.5 AT
s’wsxmuﬁmugﬂﬁ'zg WA 1.0 AT
iﬂaizunﬂﬁmugdﬁag WA 1.2 AT
vieszuwthiy @ 0.6 was
vieszuehily @ 0.8 was
vieszuwhiy @ 1.0 was
vieszuwihy @ 1.2 was
vieszuethily @ 1.6 was

EnviWorh ?j’

iUy @ 1.8 WA U3 Bl 3da Srin

UM 2-7 fAregnaunursszuuszunedarulivuideu




o

Anauuleuglas i unSNeINssssNIRLa e o

N
ey
auule-ula
= o - ‘j‘l . /,J 1 w .
X it
LN H ‘
% szUuEn §
] et 1=K 0 40 80
— 113le =
=) H nandu ns
= = H o
syyunaninla N na
} []
|_J';Detention Pit 65 m* 1| . T Septic-Ta nﬂ/
& d e 925 M hr i =
hiitvey < T RRTET T ftorguoiids e
B Yo, $aii () N
wlﬂmu"vu"ﬁ [ Ll
UAFIINNBINA ‘r
[ L
- g
v T &
vorimiusudau !Al“’m a0 [ J' | ~
e X 25 e 12
)] I — n - 1
- 1 1
—P—
Bl
San)
&l gl " I L
Wuilvag \;
J3En, wuame) wasTusing ﬂzﬁn\i’\du uﬁﬁlu U 250 m?
S () ) o 25 m/ b
(e 1 ya d1399 1 40) g1l
¥ LTI LT 1T
/ Vv
\ Lo v
\jﬂﬁﬂl}'!luﬂ}lﬁﬂy un 550 m*
\Aaaguunna 25 m*/hr v
e 3
AARRES
T4 &
wun
j-n'imu"ws‘q
v e e Y ' . Y . ' ¥ y ' ¥’ ' . y y ¥ '
auanyad T T T T T T T T T T T T T T T T
x o & &
E wauwnituiivedasins : 6939U52uU7 (Retention Tank) e YT eveuite niufidIunsHEavidauLenfne (vuna 24 §9)
Huitagen fasqusaanfrited 1 vunn 8,190 gnuneriiues i el AudminrnsaBeis &
N »190 gnund P sieszuieduluiiorsvudovanituiimicsmdafneiiianmdunsa e 3 §9)
. ; @ (RARaLATEIFU YUIA 4.55 AU.AL/TU. T1U 2 %A
- ituitszuuintaiidgvestasins (a1 1 ya d1sae 1 9n) b viaszurethruile FuftsruutndauamsmeoIme (wuna 3 §9)
Huittahuuiioraudou fesqusaanited 2 vunn 450 gourediuns ; 3 &
NP g A =P = ViesrusHd vuin 2
@ (AANNLATOIFU YUIA 0.50 AU.AL/YY. T 2 YA
. Fuitdumstaauiedauusning (i 1 ya d1309 1 99) - viasrusaniude vunm 3§
e v da P v - < L, .
. Huitmissmdafeitianmdunse fazqusnniniiail 3 wun 184.5 gnunAriuns — e viosvsmhis un 4 2
@ (AARaLATOIEU YUIA 8.4 AUL/TU. T 2 YA
‘ fuitszuuirdauammeeima (f91u 1 yn 1309 1 90) = ieTUTINdY 1010 8 i
o ¥ & 4 p
frqusaniniieh 4 wwn 3,607.5 gunrifivng B veiniudou
@ (AaAuATasgu Yu1m 0.45 AUA/TY. SIW 2 YA
(i 1 ya d1509 1 99))
o ¥ & 4 p
fdagusaninieil 5 v 4,5825 gnuariuns
@ (RndanToagu vunn 0.55 aual/vu. S 2 4n
(i 1 ya d15ee 1 90)
EnviWorh £
4 e . o P P
A7 : U3EW Uan. 90w (Ung) viEm 1Bul (3sa drin

o 1

5UN 2-8 Aedsunulsssuuszusiruianaluidau



UNN 2

wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

3) STUUSTUNEUALLAL LN

¥
=< v !

% N v v & H a A4 1 % a aa
‘JB‘UU‘JB‘UWEJmLaEJGlENEJEJﬂLL‘U‘UWLUU%‘UU%UWU’]LL‘U‘U‘IJ@ LANDEAIUNHYNLNAYULUNE

Y

€

= =

szyutnUntde Ingliauswanaduniani1sssunedn Yannude fanienisivavestinide sou

P5EUIEUINERNINNUALATINTLaLLIEIT0ISUUTTIATRLI 1191 NStauawNURIkanITiAn 1IN Iva
T o Y] H A X a8 ~ X =~ v ° o

a9t EY AITHENNBHURITEUIBTNR U vl auway/v5 01l uiaalulau Lwa‘lwmsml,auaﬁua;ﬂa

TPNUTRLIULNYY
2.4.3 STUUViB (813)
1) Elevated Flare

fmungULUUYesaaIun1sal (Scenarios) LiloUsifiutSnafieiissuigeonain
nspvIUNINAaUdaymiordnlunsdlanidu Tegliausanunsaifiuanssfuludadieouiou
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s F-4601 / F-4602 Combined Radiation
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2) Ground Flare/Low Pressure Flare

a A A % | a Y] = o X ANa & 9

LEANSI8AZLDEATILNEITBUULABINUNTEITD 1) Elevated Flare 198 nsaillunnsia

Enclosure Ground Flare 1#85U18%aNN1599NLUULALUANNITVININIUUDITEUULNDUBINY
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2.1) mseuauuafivfiunasiuia sndregradu 1) msléidomasazenn
Tnenslfidomasiddamesidaztisannisin SO, w30 2) nsusuUsanadanslvdidomas
lagnsld Low NO Burner wian1svyuau Flue Gas naurirgiieamnlugl (Flue Gas Recirculation)
Lﬁaaﬂqmwgﬁ%aaLUaaLwéa (Flame Temperature Reduction) #3aztsaansiin Thermal NO.
v3o 3) madenldgunsnifitestunisiafu wu Juuuunszuendufinda (Canned Motor Pump)
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2.2) mseuAuuaRviivatevie enfiegiadu 1) szuuwilvgl (Incineration
or Thermal Oxidation) L%u 1»1 Regenerative Thermal Oxidizer %1 Waste Heat Recovery
WWMUY Catalytic wayszuy Flare Uiy Ssanansasmianeanslalnsmiven ansdunidssmens
videfnaimlndfld (Combustible Gas) 1Wu Anwansusuneusnled Wudu vie 2) svuugadu
Adsorption) l¢iin szuU Activated Carbon Adsorber Lﬁa@m%lumiﬁuw%ﬁizmadw %350 3) EUU
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%39 4) 55UV Chemical Reduction 1agi5 Catalytic %58 Noncatalytic Treatment 19U szuUU
Selective Catalytic Reduction (SCR) wags¥uU Selective Non-Catalytic Reduction (SNCR) 1Judu
Fsanunsnidsufrweenledvoslulasinudufislulasiou wie 5) szuudndu 19y szUUgINTes
(Bag Filter) szuulalpau (Cyclone) wazszuusinduwuulniiadng (Electrostatic Precipitator, ESP) {usiu
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MaeUTEAN 1198 EnSUSTUU Flare UseanSnmdusluniseninaisainniseanwuunaebininii 98%
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Temperature) ANINTUYNDT APUTNTUIIDBN SeezIatunswng (Residence Time) 58U

Uselan YSinauae jUuuuvesiuseUisenild (hi) viseszuunisineiniavselewn Jusy

2.2.6) nadlsrvugadu TszymeazBonninimesluniseanuuuiived
faanuaunsalunissessuiedennindn Wy dnvasuasdnsinisinavesine gamgil Anududy
YU ANUUTUYIeen sreza1lun1saadu (Breakthrough Time) 43438184 Adsorption Time
i Desorption Time Dudu

227) ndlsruugedu Wsryneandeamisiwosluniseenuuuiivedis
Ansasalunssessuindeinuidn 1w vlinves Absorber s n1slvavesing gaumgil Ansidudy
YU AdNtuIeen seeznalunsu1dn (Residence Time) vliauavUTunuansgadu dndqu
YoamamenIe (Liquid/Gas Ratio) tudu

2.2.8) n3fiszuyU Chemical Reduction lWszusigaziduanisfiwesiunig
ponuULAvstRseuanansalunssesiufsdsinga wu Snsnslnavesine gumnd anududy
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Ratio) 484 NH /NO_1Tusiu
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WaYITETLIAYINANAEIANINTEY STUUTIVTINNY Uusiu

2210) nsdlszuu Cyclone liseymwasiBuamadimesluniseanuuuiived
fepnuanansalunssessuinudentiin wu snsimsivavesine mnusifneudn (Gas Inlet Velocity)
gaungil ANNTUY I Anudtuvieen wwalelaau (Cyclone Dimension) ¥uARu (Dust Size
Distribution) wunARuUsEAMEAMN5LAY 50% (50% Cut Diameter) sy

2211) nsdlszuy ESP Wasysoazdeaniaimeslunisesnuuudived
fapuansalumssessuinadeunuidn wu snsnsivavesiny gamnll anudnduidy anandudy
oen JULUULaYIWIATeY ESP (ESP Dimension) ﬁuﬁﬁ’mﬁw’!qu% (Net Collection Area) A5 AU
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2212) syyufiseneiindniineites InenaaunsuasseuanIusvesasiall
Todmau Wy fne (Gas) veawian (Liquid) wseansavaie (Aqueous) Lusu

2.2.13) srymsdwesnayldlunmsaiunu uag/visefanunsiaaeulsedvsnm

ANSYIUVBITEUU IDNITHALANDUNITASIVINNANYNSEUIEDN
2.2.14) 30N UUANT99%3aU1n5N155095UUNS NS S UUNaNIAANISIRUD4
3) 9MIINITIZUILUARNENIDINA

3.1)  ANSARUADRIINITIZUILNANYINEAEINLUA (Emission Rate Determination)

ADQ
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3.1.1) Wulwsmuautaiy Jarinseeas 1in1sUsslunansenuamuAmAN
DINATUAANTDINTNLUINIIVDY U.S. EPA L“fmmmf*ﬂumsfd’wLLuﬂiséﬁ’Umﬁmmué"mwmiisma

NO uaz SO, MnwnaInLinuanwlnlwas/M3eNnin 15 UasuwUaIdnsINSSEUIEALTY TAeNIS

WiguisuaA1Aududugegailaainn1susediy (Maximum Ground Level Concentration)
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sziunanszuishiddey, lulasnudegnuinriuns
UANY (Significant Impact Level (SIL))
1 H2lu4 24 4aluq 19
firelulasiaulaoenled (NO) 12.8 - 0.57
fiwdawmasinoanles (SO) 31.2 4.11 1

NUYLYA A1 SIL 91989971 General Guidance for Implementing the 1-hr NO, National Ambient Air Quality
Standard in Prevention of Significant Deterioration Permits, Including an Interim 1-hr NO, Significant Impact
Level (28 ﬁquwu 2553) uag General Guidance for Implementing the 1-hr 502 National Ambient Air Quality
Standard in Prevention of ySigniﬁcant Deterioration Permits, Including an Interim 1-hr SO, Significant Impact
Level (23 &awnay 2553) sl
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nsfiny AIsiansanlentanaziianansenuseauan lagiiansanandadesiing o 1wy dwenany
UM NINYINTEITUVIARAAWINRRN NMITUFUNE HAaNTENUADAUNIN HANTENURDIZUUFUAIN
nansenusedinuarInanuiluey WWudu sauns aaslddeyaandiiennny uwasauAndiumie
fovhsinavesuszsudnindunulunmsimvusveuanisiinuluwsazyszinu tnenavesdiunouil

FRlanInsNasUdmnAuvsetdaduivunaunniidesaiiunisludusely

2.3) uUnpuUNSUTELUNANSENU (Assessment) ANSUSELIUNANTENUEILINA DY

Auguan Heuwannansegnuluguainuides Fanisusediuanudssiiugunin awnsavila
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viabueUIunas (Quantitative Health Risk Assessment) waglui@enanin (Qualitative Health Risk
Assessment) wenaNMIUsziiulugUanudsadienaussiiulugunansenuiuguainilidlinnundes
TneUs iUl TIUTIENENTEIATIINAN TENUALINROUMUAUNIN NaonAGaIULATINSLAENUNRN

v v

el gUuvUNsUssllunInganueg fiudnyveslayadennAuguam

23.1) TUTEEUNANTENUATUAVA NN 1IN TN 198 auNTlsioAuluguyy
lngUsgiunansenuiiinduainnisafufanssusie 9 vedasins weludienisneaiisiasssey
Antung Teiarsanantadess o AReates sunlannualiluduseunisinuareulnnisAne

(Scoping) 1141 Tz uinauilunisiansanseiuvamansenulidaay

23.2) Tudunoun1susslliunansenun1aguanliusenauniy A1539UT
UayaiugIu (Baseline Information/Profiling) N15UWWATKINLIINANTENU (Health Impact
Identification) wagn1sinsEAUMILAIAURINaNITENULNUIEUNIRTNITURRULazLAlaNaNTENU

LLazmm3m§§®mumnaauéﬁuqmmw

23.3) 35M15UssLluNanIEnuNIed@unIn @a1u15aldisuseiliundnuides

Tnewvsoanidu 2 nsdl

(1) msUszfiunnudesieauaiwlndganin (Qualitative Health
Risk Assessment) lindnnsanudeauazfidoniunld fe nnsldansieanudes (Health Risk
Matrix) (@unsald38u q Tunmsussiiuarudsdudguninls el Tituegfuamuiumdsnis
YosiTmgymesnugunn) Tnennslinisaniendes (Health Risk Matrix) lunsusgiiusanseny
ynaguam agfiansandinlenavesnsiinuansyiudeguam (Likelihood) wagANLguLsIweEHaTiAn

M1 (Consequences) Tnadlinasiluni1siansa Al

ALY (Risk) =  lamafienafiananszny  x ANUTULTIVDINANTENY

(Probability of consequence) (Severity of consequence)

(2) MyvssidiupMudsoguamludeUsua (Quantitative Health Risk
Assessment) Tdvannsunauyfgiu 2 wuu laun

(2.1) n1sUsziliuaudssdoguaind msudsgnatuguainiiiu

ansnelsarilaflalsauziss (Non-cancer Health Risk Assessment)

(2.1.1) nsandmMsAmuaAIANLUasndedeguaIn (Mvua
mutoyan1efivingl szunineazdoyanisaunindy q) lagldndnnis Hazard Quotient (HQ)

Tunnsuseidu
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Hazard Quotient (HQ) = (EC = 0.001)/ RfC

EC = (C, *EF*ED) / (AT * 365)

Tnen

Exposure Concentration (EC) A9 ArAsduduresatsuaiiunlasudunalagnisniela
(WlasnSw/aua) Adamnududunioggailnannisussiluiiswuudnasmeadnmans Wy
AERMOD 8usi)

Reference Concentration (RfC) AB AIAIMULINTUDN9DIUDIANTUANBUSDUSUIUENTASU

wWhgsameninismelalagliviliiindunseseaunin @adniu/aua)

c, = aanududuiinuluussena (alasndu/av.y.) (s¥y Averaging time)
FF = anudlunislasuans Gused)

D = seezliatunisiasuans @)

AT = szeznalaoiade @)

365 = Unit Conversion Factor (Jusat)

o X Ao A Ao yva = ' = . a )
Vel nildannaguanwvangilamiliinlse visendulsa 1308113 (Endpoint) Wuuiieii
TwananaTInvesaudeslusy Hazard Index (HI)

(2.1.2) nsalufiArAnuUaendudeguainlaenss udian
A 1

1n551udY o Wilszidiuseauanudedlaaissuiieuiuaunsgiuty 9 618einInauInsgIutes

Janany

(2.2) m3Uszidiuanudssdogunmdimivdsnnaisgunmiiiu
ansneuzi5e (Cancer Health Risk Assessment) lagndnnisazldanuduresduninuduiusouin
lesutunsneuaues (Dose-Response Relationship) Tun1susziiu Tnedinansenunieninudes
LLﬁﬂﬁiugﬂﬁﬂﬁ’m%aﬁUimﬂﬂi‘ﬁ (fTonmavdetinuidss) azifuawiSs FsuiuvunnvesansiusEnsasy

I a 1 = . g./’
wazAusussluaaluiivyesansnoneiie (Carcinogen) 1y

Cancer Risk (Inh) = IUR x EC

EC = (C, *EF*ED) / (AT * 365)

/‘o
Q)
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Tnedl

Inhalation Unit Risk (IUR) Ao AdulsEansALturesnsnelfiAnuEiinnismele
lalasnSw/av.a)’

Exposure Concentration (EQ) Ao Aanandudurssarsuafinvdiléfududalaenisniela
Talasndu/ava) Adaraududuade 1 3 fildainnis

UL UAIELUUTIaDINNAMAAIENT 181 AERMOD LTU@W)

= Aanudutuiinuluussena (ulasndu/au.a) (5¥Yy Averaging time)
FF = audlunslesuans Gused)

D = seezliatunsiasuans @)

AT = sveznalaoiade @)

365 = Unit Conversion Factor (Fusat)

dmiuluduneunisulananiaszuainuides (Risk Characterization) nan15Useiiu

Cancer risk wansdsdndruduiuuszansnilonaluuzss (0 ludwaudszgnsningy (V) 7l
Arrnudessneensulsduegivuleuisnasanugussdtuanuluivresansnenss

o/
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1) msdssiiunnudsmnansedilld/ ddatunnnedidunsvedasinis Iasneesden
asindfld/fintuanmasidunsvedasing farsandeyananssnmumsguninesansiadl Toya
siuanuduiiviazauUaensievesasadl Usinaensadl Tenalunislasududa seauanududu
fveuiuldmnmsdusfaasied Temalunisuninszans uasyhnmsdadenansinififinanseyumeguam
Tagendendninasinidinns eussidunuidomudnuas sunsouesdinnaugunIn 9anunsn
Suunliiu 2 dnwaiz Ao Anudssroaunmanmsiuduiaansnelsailiflalsauzife (Non-cancer
Health risk) waw/v3onadssoguninannnissuduiaanselvifnugise (Cancer Health risk) viadl
Tispiiuanudssronuluyumilviasudou

2) MIUTTHUNANTENUNNATANTLAATUIINUATI YN8 INA

2.1) Twansuuastiidauafivniseiniaeddasinis sdawazUsuiuansiaiifissuns
ponNlATINg uazAIAn1saiUmAnudutuiigruwasninaulasinsagldsuislugastiag i
LaLTI9N1TANAULATINITABUUUTIADINAMAAIENT LAIUINNUTEUTBUAUSEAUAITNTUY
foeuuliviomsnadeildfududaudliiAndunsesequniw 1wy Reference Concentration: RfC
910 U.S. EPA, Minimal Risk Level: MRL 210 ATSDR, Cancer Slope Factor 310 U.S. EPA t{Judiu Ferowinns
ANANTSAINANTENUIIS L AUNS DHANTENULEHUNGY LAYNANTENUSEHEININIONANTENULS DS

5 = [ Y a < 1 Y a < v v
MansalldnelminlsauziSawaznalmiinuzse TansuaIu

uni 4




wwIINIsIIITsuNMsUssliunanseudinden lasanisgeamnssatinsifen Ylesed wasad

2.2) nsalfinuindagtuluiiund@nwifidgyviluisesainuiduduvesaisuaiy
V9eINANANALLIATEILNNAMUA N3aTun1steslasInIsasfaslivilissAumudssiasuay
AaNaaziiaNansENUARauN NYeIUTEYIvWiNTY wiauausunsnislesiuiazuilurnanssnuy

Trpsuimu

2.3) lvuansstvazidganfuvesarsiadnld/Aanduainnisandulasenis
warUszilunanTENUAUNaY IngdInandutugiannuseiluanuuudnaeanendaaians
=i D = Y ° D D al' A = = LY 9
IAnudndugeaaaie 1 Milus indnadliluanududuede 10 wii WielSeuieuiuAsdiu

Asulesunauvesansiail (Odor Threshold)
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3) dpvinseasuinsnislesiulasunlunanssnudsingey LazuInsnIsRARNATINEDY
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4.6 N15USLIUNANSZNUATUDUATIEZ8LSS

4.6.1 SIALDYAVIILUVINABINNANAAEANT [DSUNENENNITVNUVBILUUIADIMNAIAAERS
Alalunsusediunanseny fal
1) IBUUUINEDS USENTANAUILUUIIADI AL IS TUTDILUUINRDI™
2) ayudeyatniiuuuinane Tuguuuums

3) agunann1sYnauYeskuuIngaed lun1sussliunansevy Al

3.1) ANNANTa I UNTUSER YN Iareea s uan UL Ye9iY BUNAT LasTa

2 @nuy

3.2) ANAIN150TUNIITI80INgANTIUNAINITIIINA09a1s Taslanizlunsdld
Wunssilvaveswesmaineldainusiu Iﬁa%mwé’ﬂmiﬁmé’mmmmﬂ%mmmiﬁa&_ﬂuamuwmmm

wazanueing (Flash Fraction) lvdmau
3.3) anuansalun1sussiunansenuansnsaimading
3.4) AnuansalunsUssliuransenunmnnsainisseinvesiielalyl
3.5) ANHANIluN1sUTHIUNISUNINTEA8TRIETHAl]
4.6.2 NM3IMUNTUATIBFIBUIS (Hazard Identification)

1) szynaenlglunisdeungdnsallifeidesiunuaudivasySuiuveansiad
P8 NLADIUTZIIUIUNTIBTIELTI LU List of Hazardous Substances Requiring at Major Hazards
Assessment, Guideline for Environmental Impact Assessment and Management of Chemical and

Petrochemical Industries, ONEP (1993) Wudu
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2) msiasanduundunsieienses idaiaisaauedeyaaisiainnyiinluifs

= ~ ) fay a A ¢ & 2 ' a ' ~ a
LUTHULNEUNULNEUNNBI9DY Iﬂawmimqﬂﬂsmmu 3 Uselny A9 1) MUIENARLAYUUIBLESUNITHAR
] [ YY) @ 3’, dy a [ % ¥ a v e‘a"d

2) IPUUND Uay 3) a9nNnNU NU miﬂimmuaumwmwLm%maqwmmﬂwmamqmqﬂﬂimmu

anzgmsaiunuiigumgiiuay/vseanusiugs ddldnenmlunsiinduneieusdvinsuiiume
3) dnhenswagudeyaeazidenvesgunsainavihunyssiiudunseieuss fall

3.1) nstivthenanwasvihsEsunsas Iissumhendn vegunsal sllawazaniuy
Yosasluaunsal waran1Ien15NY (@ungil/Ausiu)

' (%
a LY a

3.2) nsflszUUvie syyntuAY - AuanvesuIvie ANNENT WURUALENaIs ila

WAZANTUEVRIENSLUAUYID WAZAN1IEN1SVINIU (Raunil/Aanasiu)

3.3) nsddainiiu Tiszydssinnvesds 99 UsunasvesdaazUSinasiniiu dmin

vosansiininy slauazaouzveasluduiu uazan1izn1svhnu (Qumgll/aus)

4) n3allAsINIsveIEMAINTIsHaErIaNITUasURUaITIazBEnlATINT B9lATINITTEY

J 1 o 1 4 o a % i4 1 gj 4 14 % dy
’J’]lll‘ﬂ’]L‘Uumaﬂﬁ/ﬂﬂ’ﬁﬂﬁgLNH@UW?’]EJT]EJLLi\‘ﬂ,Wﬂuu IWLE“ME’JGU@&JU@ ANU

4.1) Fuawannisuazinanalsenay Laglisn98ean11zn1svinau §nsinisiva
Y0313 viovle/USunaamseiindniuludavisudisuiulasinisiagiu wesansbiiiuiinisvens

o v a = A a 1o & v o a o v 1
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4.2) ayunansuszdiudunseeusavedasimaiulusigaun lvasudm
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1) 1msn1sdedesiu 1wy nseenuuumuauUaendauarn1sUinasnussuy Wudu 2) 11nsnis
Tunseuauuaziiseds wu 3nmslunismuaunisvhauesssuukazaasnisiunsaanuihseda
msslva Wusu way 3) inpsnislunissesiulunsalfinvmmsaignidu 1wy wwuufiRnisnzgniau

urunNsRRRaUsTaLY wazunuiuy Wudy
4.9) wuuramsUssdudunrsouswadesinmaiuiamnadunALINUeT1BITL
4.6.3 dayagnileuIngrlunisussiiudunsieinens
1) syydoyasnioaineniihunld 1éun aand U (edreifosnu 30 U drgm)
2) syywimimeiuazafitiduuusiaes weuis uuusssadfnioinidluaiu 30 9
4.6.4 A1SAATIZIROUATIB58USS (Hazard Analysis)
1) efunevdnmisuarauyfgiuildlunmsiinmesisunneiionss
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2) BSUNYANWULVDIUNTIUIIULIITANTUIINAITINAVDIANTOUNSIY 9T
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2.1) wandismskavdayanldlunisanudninisiilye

2.2) anwaen15Ilva (Ml @eundu TUanusUaImad @1UsAND hazyd 2 @01uy)
Snwuzn1sinln (et Fire/Pool Fire/Flash Fire/BLEVE) wagdnuwzn1sninszany (Dense Cloud

Dispersion/Toxic Gas Dispersion)

2.3) SEAUVDIPUATIBINTIEAINSOU LseusnsEidn wseonIluiy Lazseau
VYDINANTLNU Best peak overpressure fpsMeazanasaneais el Tunsalvosseruanuduiylld
A1 ERPGs (Emergency Response Planning Guidelines) wnlaifian ERPGs Twlden TEELs (Temporary

Emergency Exposure Limits) I9A1DU 9 Adgupesla
3) AwnTenvansaliindunsigieusauusdaiiies (Domino Effect)
4) AIARUANTUANYI

SryrInvessIngUnsaling 9 laud 1) mhendnuazrieaiunisaan 2) ssuuvie

Y < v ] A a 6 v 1 o A a & Y A v Y a

wag 3) dainiiu wieuvaszylontanazifnvgnisaliing1 wagdueiingsy (i) laglenads
waninauIvseauyAgIuUsEnaUlAdnau 1w N9 anaEinIL World Bank Hazard Analysis Guidebook

NIDN1TO19BUNUNAN American Petroleum Institute (API) 1wy
4.6.5 WanN15UTTLAUDIUATIB5IELT
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1.3) seyiall seuamuaznsliusslavivosiuiinldsunanseny
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AP-42 : Compilation of Air Emissions Factors
(13.5 Industrial Flares)

13.5 Industrial Flares
13.5.1 General

Flaring is a high-temperature oxidation process used to burn combustible
components, mostly hydrocarbons, of waste gases from industrial operations. Natural gas,
propane, ethylene, propylene, butadiene and butane constitute over 95 percent of the waste
gases flared. In combustion, gaseous hydrocarbons react with atmospheric oxygen to form
carbon dioxide (CO,) and water. In some waste gases, carbon monoxide (CO) is the major
combustible component. Presented below, as an example, is the combustion reaction of

propane.

C,H,+50,>3CO,+4H,0

During a combustion reaction, several intermediate products are formed,
and eventually, most are converted to CO, and water. Some quantities of stable
intermediate products such as carbon monoxide, hydrogen, and hydrocarbons will escape

as emissions.

Flares are used extensively to dispose of (1) purged and wasted products
from refineries, (2) unrecoverable gases emerging with oil from oil wells, (3) vented
gases from blast furnaces, (4) unused gases from coke ovens, and (5) gaseous wastes
from chemical industries. Gases flared from refineries, petroleum production, chemical
industries, and to some extent, from coke ovens, are composed largely of low molecular
weight hydrocarbons with high heating value. Blast furnace flare gases are largely of inert
species and CO, with low heating value. Flares are also used for burning waste gases
generated by sewage digesters, coal gasification, rocket engine testing, nuclear power plants

with sodium/water heat exchangers, heavy water plants, and ammonia fertilizer plants.
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There are two types of flares, elevated and ground flares. Elevated flares, the
more common type, have larger capacities than ground flares. In elevated flares, a waste gas
stream is fed through a stack anywhere from 10 to over 100 meters tall and is combusted
at the tip of the stack. The flame is exposed to atmospheric disturbances such as wind and
precipitation. In ground flares, combustion takes place at ground level and is almost always
unassisted. Ground flares vary in complexity, and they may consist either of conventional
flare burners with no enclosures or of multiple burners in refractory-lined steel enclosures.
Ground flares may also be known as shielded flares.* Ground flares should not be mistaken
for thermal oxidizers or incinerators. Ground flares operate under the same principals as
elevated flares and combustion is achieved through the natural draft of combustion air.
Thermal oxidizers and incinerators have combustion air blowers and can be tuned to control

combustion chamber temperature, thereby allowing for more effective combustion control.

The typical flare system consists of (1) a gas collection header and piping for
collecting gases from processing units, (2) a knockout drum (disentrainment drum) to
remove and store condensables and entrained liquids, (3) a proprietary seal, water seal,
or purge gas supply to prevent flash-back, (4) a single-or multiple-burner unit and a flare
stack, (5) gas pilots and an ignitor to ignite the mixture of waste gas and air, and, if required,
(6) a provision for external momentum force (steam injection or forced air) for smokeless
flaring. Natural gas, fuel gas, inert gas, or nitrogen can be used as purge gas. Figure 13.5-1

is a diagram of a typical steam-assisted elevated smokeless flare system.

Combustion requires three ingredients : fuel, an oxidizing agent (typically
oxygen in air), and heat (or ignition source). Flares typically operate with pilot flames to
provide the ignition source, and they use ambient air as the oxidizing agent. The waste
gases to be flared typically provide the fuel necessary for combustion. Combustible
gases generally have an upper and lower flammability limit. The upper flammability
limit (UFL) is the highest concentration of a gas in air that is capable of burning.
Above this flammability limit, the fuel is too rich to burn. The lower flammability limit
(LFL) is the lowest concentration of the gas in air that is capable of burning. Below
the LFL, the fuel is too lean to burn. Between the upper and lower flammability limits,

combustion can occur. Flare waste gases with concentrations above the UFL will

* For the purposes of 40 CFR part 60 subparts OOOO and OOOQa and 40 CFR part 63 subparts HH and HHH, these
units are not considered flares. The definition of flare in these subparts specifically exclude these units. In these subparts, a flare is
defined as a thermal oxidation system using an open flame (without enclosure). Under these subparts, these units are considered
combustion devices that must be field-tested. Alternatively, a unit tested by a manufacturer may be installed.
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become more dilute as the waste gas mixes with ambient air above the flare tip. As
this dilution occurs, the air-waste gas mixture will pass through the flammability region,
and combustion will occur. However, if flare waste gas concentrations are near the LFL
prior to mixing with air, the air-waste gas mixture can fall below the flammability region,
and reduced combustion efficiencies can occur. If steam is added to the flare waste gas
at or prior to the flare tip (i.e., prior to the “combustion zone” where the mixing with
air occurs), the steam will act to dilute the waste gas. Thus, even if there are adequate
concentrations of combustibles in the waste gas, if too much steam is added to the
waste gas so that the combustibles concentration becomes diluted to near the LFL as the
steam-waste gas mixture enters the combustion zone, reduced combustion efficiencies will
result. Consequently, critical considerations of flare combustion include the net heating
value and the combustibles concentration in the flare gas and in the combustion zone
(e.g., accounting for the amount of dilution by steam or other assist gas that occurs to the

waste gas prior to the combustion zone).

qer QT PILOT BURNERS
ASSIST STEAM 2 “\———-—[GN?J'OE TUBE
JETS ——— ¢

BURNER TIP— ||
|~ STACK SEAL
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Figure 13.5-1. Diagram of a typical steam-assisted smokeless elevated flare.
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Combustion efficiency is the percentage of hydrocarbon in the flare vent gas
that is completely converted to CO, and water vapor. Destruction efficiency is the percentage
of a specific pollutant in the flare vent gas that is converted to a different compound (such
as CO,, CO or other hydrocarbon intermediate). The destruction efficiency of a flare will
always be greater than the combustion efficiency of a flare. It is generally estimated that a

combustion efficiency of 96.5 percent is equivalent to a destruction efficiency of 98 percent.'

Smoking may result from combustion, depending upon waste gas components
and the quantity and distribution of combustion air. Waste gases containing methane,
hydrogen, CO, and ammonia usually burn without smoke. Waste gases containing heavy
hydrocarbons such as paraffins above methane, olefins, and aromatics, have a higher tendency
to smoke. An external momentum force, such as steam injection or blowing air, is used for
efficient air/waste gas mixing and turbulence, which promotes smokeless flaring of heavy
hydrocarbon waste gas. Other external forces may be used for this purpose, including
water spray, high velocity vortex action, or natural gas. External momentum force is

rarely required in ground flares.

Steam injection is accomplished either by nozzles on an external ring around the
top of the flare tip or by a single nozzle located concentrically within the tip. At installations
where waste gas flow varies, both are used. The internal nozzle provides steam at low waste
gas flow rates, and the external jets are used with large waste gas flow rates. Several other
special-purpose flare tips are commercially available, one of which is for injecting both steam

and air.

Flares are generally designed to handle large quantities of waste gases that
may be intermittently generated during plant emergencies, although they may also be used
routinely to dispose of low-volume continuous or intermittent emissions from various
sources at the plant. Flare gas volumes can vary from a few cubic meters per hour during
regular operations up to several thousand cubic meters per hour during major upsets.
Flow rates at a refinery could be 45 to 90 kilograms per hour (kg/hr) (100 - 200 pounds
per hour [Ib/hr]) during regular operation but could reach a full plant emergency rate
of 700 megagrams per hour (Mg/hr) (750 tons/hr). Normal process blowdowns may
release 450 to 900 kg/hr (1000 - 2000 1b/hr), and unit maintenance or minor failures may
release 25 to 35 Mg/hr (27 - 39 tons/hr). Thus, the required flare turndown ratio can be
over 15,000 to 1.
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Many plants have 2 or more flares, in parallel or in series. In the former, 1 flare
can be shut down for maintenance while the other serves the system. In systems of flares
in series, 1 flare is intended to handle regular gas volumes and the other flare is generally

intended to handle excess gas flows from emergencies.
13.5.2 Emissions

Noise, heat, and visible flame and/or smoke are the most apparent undesirable
effects of flare operation. Flares are usually located away from populated areas or are
sufficiently isolated, thus minimizing their effects on populations. Because the flame in a
ground flare is generally not visible, and they reduce noise and thermal radiation to the
surrounding area, these flares are common in populated areas. Emissions from flaring
may include carbon particles (soot), unburned hydrocarbons, CO, and partially burned
and altered hydrocarbons. Also emitted are nitrogen oxides (NO ) and, if sulfur-
containing material such as hydrogen sulfide or mercaptans is flared, sulfur dioxide (SO,).
The quantities of hydrocarbon emissions generated relate to the degree of combustion.
The degree of combustion depends largely on the rate and extent of fuel-air mixing and
on the flame temperatures achieved and maintained. Properly operated flares achieve
at least 98 percent destruction efficiency in the flare plume, meaning that hydrocarbon

emissions amount to less than 2 percent of the hydrocarbons in the gas stream.

The tendency of a fuel to smoke or make soot is influenced by fuel
characteristics and by the amount and distribution of oxygen in the combustion zone.
For complete combustion, at least the stoichiometric amount of oxygen must be provided
in the combustion zone. The theoretical amount of oxygen required increases with the
molecular weight of the gas burned. The oxygen supplied as air ranges from 9.6
units of air per unit of methane to 38.3 units of air per unit of pentane, by volume.
Air 1s supplied to the flame as primary air and secondary air. Primary air is mixed
with the gas before combustion, whereas secondary air is drawn into the flame. For
smokeless combustion, sufficient primary air must be supplied, this varying from
about 20 percent of stoichiometric air for a paraffin to about 30 percent for an olefin.
If the amount of primary air is insufficient, the gases entering the base of the flame are
preheated by the combustion zone, and larger hydrocarbon molecules crack to form
hydrogen, unsaturated hydrocarbons, and carbon. The carbon particles may escape
further combustion and cool down to form soot or smoke. Olefins and other unsaturated
hydrocarbons may polymerize to form larger molecules which crack, in turn forming

more carbon.
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The fuel characteristics influencing soot formation include the carbon-to-
hydrogen (C-to-H) ratio and the molecular structure of the gases to be burned. All hydrocarbons
above methane, 1. e., those with a C-to-H ratio of greater than 0.33, tend to soot. Branched
chain paraffins smoke more readily than corresponding normal isomers. The more highly
branched the paraffin, the greater the tendency to smoke. Unsaturated hydrocarbons tend
more toward soot formation than do saturated ones. Soot is eliminated by adding steam
or air; hence, most industrial flares are steam-assisted and some are air-assisted. Flare gas

composition is a critical factor in determining the amount of steam necessary.

Since elevated flares do not lend themselves to conventional emission testing
techniques, until recently only a few attempts have been made to characterize elevated flare
emissions. Early EPA tests using propylene as flare gas indicated that efficiencies of 98
percent can be achieved when burning an offgas with at least 11,200 kJ/m? (300 Btu/ft®).!
However, recent studies on flare performance using passive Fourier Transform Infrared
(pFTIR) spectroscopy have been performed on a number of different flares. ® The studies
cover a number of flares at refineries, chemical plants and flare test facilities with varying
waste gas compositions. The pFTIR studies support the conclusion that the combustion
zone properties of the steam-waste gas mixture are predictive of proper flare combustion.'”
There have also been recent studies on sources, including flares, using differential infrared
absorption LIDAR [light detection and ranging] (DIAL). To date, many of these studies do
not provide the data necessary to isolate the emissions from a particular flare. But enough
data existed in one study that the emissions measured by DIAL could be attributed to the
flare.” For flares operated at petroleum refineries, EPA has determined that the net heating
value of the gas in the combustion zone of the flare should be greater than or equal to 270
Btu/ft’ to obtain a destruction efficiency of at least 98%.°

Table 13.5-1 presents flare emissions factors from the EPA tests';
Table 13.5-2 presents flare emissions factors from pFTIR and DIAL studies.*® Crude
propylene was used as flare gas during the early EPA tests. Methane was a major fraction
of hydrocarbons in the flare emissions, and acetylene was the dominant intermediate
hydrocarbon species. Many other reports on flares indicate that acetylene is always formed as
a stable intermediate product. The acetylene formed in the combustion reactions may

react further with hydrocarbon radicals to form polyacetylenes followed by polycyclic

® See Petroleum Refinery Sector Risk and Technology Review and New Source Performance Standards Final Rule,
December 1, 2015 (80 FR 75183). Net heating value of the combustion zone is determined on a 15-minute average, and refinery
owners and operators may use a corrected heat content for hydrogen when determining the combustion zone heat value.
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hydrocarbons.? Typical refinery waste gas feeds were used as flare gas during the
pFTIR and DIAL studies.

In flaring waste gases containing no nitrogen compounds, NO is formed either by
the fixation of atmospheric nitrogen (N) with oxygen (O) or by the reaction between the
hydrocarbon radicals present in the combustion products and atmospheric nitrogen, by
way of the intermediate stages, HCN, CN, and OCN.? Sulfur compounds contained in a
flare gas stream are converted to SO, when burned. The amount of SO, emitted depends

directly on the quantity of sulfur in the flared gases.

With the promulgation of the New Source Performance Standards for Crude Oil and
Natural Gas Production, Transmission, and Distribution, EPA developed a manufacturer
testing program for combustion control devices. These units are generally equivalent to
enclosed ground flares, although they are explicitly excluded from the definition of flare
in those subpart (see footnote a to this section). The manufacturer testing program requires
performance testing be conducted using pure propylene under four different test conditions.
Emissions data from these manufacturer tests have been used to develop emissions factors
for enclosed ground flares. Because the factors are representative of enclosed ground flares
burning propylene, the factors are included in Table 13.5-1, which are the flare factors developed
from the EPA testing of elevated flares using crude propylene. Two factors are representative
of enclosed ground flares operating at a low percent load, and two factors are representative

of enclosed ground flares operating at a normal to high percent load.

Additionally, the Oil and Gas sector rules, as well as some state programs, are
requiring more testing for these types of units in the field. As a result, emissions data are
available from enclosed ground flares burning field gas. Table 13.5-3 presents two enclosed
ground flare emissions factors for total hydrocarbons (THC) applicable to natural gas

production.

Table 13.5-4 presents the description of the source classification codes (SCCs) to
which the emissions factors in Tables 13.5-1 through 13.5-3 are applicable.

¢ Because it is possible to test enclosed ground flares, the EPA recommends testing sources and using
site-specific data in lieu of emissions factors whenever possible.
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Table 13.5-1 (English Units). THC, NOx AND SOOT EMISSIONS FACTORS FOR
FLARE OPERATIONS FOR CERTAIN CHEMICAL MANUFACTURING

PROCESSES?

Emissions _—
Pollutant SCCe Factor Emlss1on.s Factor Grade or
Value Units Representativeness
THC, elevated flares® 30190099; 0.14%f 1b/10° Btu B
THC, enclosed ground flares®" 301 19701% 8.37 1b/10° scf gas burned
; 30119705;
Low Percent Load 30119709 or Moderately
30119741 3.88e-3" 1b/10° Btu heat input
THC, enclosed ground flares®" 2.56 1b/10° scf gas burned
Normal to High Percent Load' or Moderately
1.20e-3f 1b/10° Btu heat input
Nitrogen oxides, elevated flares! 0.068>¢ 1b/10° Btu B
Soot, elevated flares? 0—274° ug/L B

* All of the emissions factors in this table represent the emissions exiting the flare. Since

the flare is not the originating source of the THC emissions, but rather the device

controlling these pollutants routed from a process at the facility, the emissions factors are

representative of controlled emissions rates for THC. These values are not representative of the

uncontrolled THC routed to the flare from the associated process, and as such, they may not

be appropriate for estimating the uncontrolled THC emissions or potential to emit from the

associated process.

® Reference 1. Based on tests using crude propylene containing 80% propylene and 20%

propane.

¢ Measured as methane equivalent. The THC emissions factor may not be appropriate for

reporting volatile organic compounds (VOC) emissions when a VOC emissions factor exists.

¢ Soot in concentration values: nonsmoking flares, 0 micrograms per liter (ug/L); lightly

smoking flares, 40 pg/L; average smoking flares, 177 ug/L; and heavily smoking flares, 274

ng/L.

¢ See Table 13.5-4 for a description of these SCCs.

I Factor developed using the lower (net) heating value of the vent gas.

¢ THC measured as propane by US EPA Method 25A.

" These factors apply to well operated ground flares achieving at least 98% destruction efficiency

and operating in compliance with the current General Provisions requirements of 40 CFR Part

60, i.e. >200 btu/scf net heating value in the vent gas and less than the specified maximum
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exit velocity. The emissions factor data set had an average destruction efficiency of 99.99%.
Based on tests using pure propylene fuel. References 12 through 33 and 39 through 45.

i The dataset for these tests were broken into four different test conditions: ramping back
and forth between 0 and 30% of load; ramping back and forth between 30% and 70% of
load; ramping back and forth between 70% and 100% of load; and a fixed rate maximum
load condition. Analyses determined that only the first condition was statistically different.
Low percent load is represented by a unit operating at approximately less than 30% of

maximum load.

i Heat input is an appropriate basis for combustion emissions factor. However, based on
available data, heat input data is not always known, but gas flowrate is generally available.
Therefore, the emissions factor is presented in two different forms.

k Factor developed using the higher (gross) heating value of the vent gases.

Table 13.5-2 (English Units). VOC and CO EMISSIONS FACTORS FOR
ELEVATED FLARE OPERATIONS FOR CERTAIN REFINERY AND
CHEMICAL MANUFACTURING PROCESSES®*

Pollutant SCCe Emissions Factor Representativeness
(1b/10° Btu)*

Volatile organic compounds® 30190099; 0.66 Poorly
30600904;
30119701;
30119705;
30119709;
30119741;
30119799;
30130115;
30600201;
30600401;
30600508;
30600903;
30600999;
30601701;
30601801;
30688801;
40600240

Carbon monoxide! 0.31 Poorly

* The emissions factors in this table represent the emissions exiting the flare. Since the flare
is not the originating source of the VOC emissions, but rather the device controlling these
pollutants routed from a process at the facility, the emissions factor is representative of
controlled emissions rates for VOC. This values is not representative of the uncontrolled
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VOC routed to the flare from the associated process, and as such, it may not be appropriate for
estimating the uncontrolled VOC emissions or potential to emit from the associated process.

b These factors apply to well operated flares achieving at least 98% destruction efficiency and
operating in compliance with the current General Provisions requirements of 40 CFR Part 60,
1.e. >300 btu/scf net heating value in the vent gas and less than the specified maximum flare
tip velocity. The VOC emissions factor data set had an average destruction efficiency of
98.9%, and the CO emissions factor data set had an average destruction efficiency of 99.1%
(based on test reports where destruction efficiency was provided). These factors are based
on steam-assisted and air-assisted flares burning a variety of vent gases.

¢ References 4 through 9 and 11.

4 References 1, 4 through 8, and 11.

¢ See Table 13.5-4 for a description of these SCCs.

' Factor developed using the lower (net) heating value of the vent gas.

Table 13.5-3 (English Units). THC EMISSIONS FACTOR FOR ENCLOSED
GROUND FLARES AT NATURAL GAS PRODUCTION SITES?

Pollutant SCC* Emissions Factorf R’epresentativeness
THC 4 31000205 332 1b/10° scf gas Poorly
31000212 burned
31000227 or
0.335 1b/10° Btu heat
input®

* The emissions factor in this table represents the emissions exiting the flare. Since the flare
is not the originating source of the THC emissions, but rather the device controlling these
pollutants routed from a process at the facility, the emissions factor is representative of
controlled emissions rates for THC. This value is not representative of the uncontrolled THC
routed to the flare from the associated process, and as such, it may not be appropriate for
estimating the uncontrolled THC emissions or potential to emit from the associated process.

® THC measured as propane by US EPA Method 25A.

¢ These factors apply to well operated flares achieving at least 95% destruction efficiency, as
required by the Oil and Gas sector rules in 40 CFR parts 60 and 63. Although the Oil and
Gas sector rules in parts 60 and 63 do not require ground flares to operate in compliance
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with the current General Provisions requirements of 40 CFR Part 60 or 63, i.e. >200 btu/scf
net heating value in the vent gas and less than the specified maximum exit velocity, the
reference flares do meet these requirements. The emissions factor data set had an
average destruction efficiency of 99.33% for the gas volume basis and an average destruction
efficiency of 99.23% for the heat input basis. Based on tests using natural gas production
field gas, e.g. tank vents, dehydrator vents. References 32 through 38.

¢ For enclosed ground flares with the SCCs specified in this table, the EPA recommends
the use of this THC emissions factor instead of the VOC emissions factor in WebFIRE, as
background documentation for this new emissions factor is available and the factor is based

on field data from similar units.

¢ See Table 13.5-4 for a description of these SCCs. For the purposes of 40 CFR part 60
subparts OOOO and OO0Oa and 40 CFR part 63 subparts HH and HHH, these units are not
considered flares. The definition of flare in these subparts specifically exclude these units. In
these subparts, a flare is defined as a thermal oxidation system using an open flame (without

enclosure).

Heat input is an appropriate basis for combustion emissions factor. However, based on
available data, heat input data is not always known, but gas flowrate is generally available.
Additionally, based on the available reports, there was a more robust dataset to develop an
emissions factor on a gas volume basis. Therefore, the emissions factor is presented in two

different forms.

¢Factor developed using the lower (net) heating value of the vent gas.
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Table 13.5-4. SCC Descriptions

SCcC Level 1 Level 2 Level 3 Level 4
Description Description Description Description
30600903 | Industrial Processes Petroleum Industry Flares Natural Gas
30600904 | Industrial Processes Petroleum Industry Flares Process Gas
30190099 | Industrial Processes Chemical Fuel Fired Equipment User Specified
Manufacturing
30600999 | Industrial Processes Petroleum Industry Flares Not Classified
30600201 | Industrial Processes Petroleum Industry Catalytic Cracking Fluid Catalytic
Units Cracking Unit
30130115 | Industrial Processes Chemical Chlorobenzene Atmospheric
Manufacturing Distillation Vents
30688801 | Industrial Processes Petroleum Industry Fugitive Emissions User Specified
30600401 | Industrial Processes Petroleum Industry Blowdown Systems | Blowdown System
with Vapor
Recovery System
with Flaring
30601801 | Industrial Processes Petroleum Industry | Hydrogen Generation General
Unit
30601701 | Industrial Processes Petroleum Industry Catalytic General
Hydrotreating Unit
30600508 | Industrial Processes Petroleum Industry Wastewater Oil/Water
Treatment Separator
40600240 Petroleum and Transportation and Marine Vessels Gasoline: Barge
Solvent Evaporation Marketing of Loading - Average
Petroleum Products Tank Condition
30119701 | Industrial Processes Chemical Butylene, Ethylene, | Ethylene: General
Manufacturing Propylene, Olefin
Production
30119741 | Industrial Processes Chemical Butylene, Ethylene, | Ethylene: Flue Gas
Manufacturing Propylene, Olefin Vent
Production
30119705 | Industrial Processes Chemical Butylene, Ethylene, Propylene:
Manufacturing Propylene, Olefin General
Production
30119709 | Industrial Processes Chemical Butylene, Ethylene, Propylene:
Manufacturing Propylene, Olefin Fugitive Emissions
Production
30119799 | Industrial Processes Chemical Butylene, Ethylene, Other Not
Manufacturing Propylene, Olefin Classified
Production
31000205 | Industrial Processes Oil and Gas Natural Gas Flares
Production Production
31000212 | Industrial Processes Oil and Gas Natural Gas Condensate
Production Production Storage Tank
31000227 | Industrial Processes Oil and Gas Natural Gas Glycol Dehydrator
Production Production Reboiler Still
Stack
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n1aone agldanznssunismuauiaivlifuteUMINEINAMLNITUNITAUIAZDULINYIA
(nn.2a) WeAnwnslduuudassmsadnmansdmiulsidumsunsnssnesaivmeenieuaznsly
wuusiaes AERMOD wielfiduedesiielunisuimsdnnisdeiuivesmisnuiimifuguanazanou
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(%
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dusulassnadugranvnssuuasdnundan luilufiumwauasiiuiiou 4 laedfnUsvasdiioass
imspunadmiunsidunuiinglduuuiiaemsadinaans (Standardization of Air Dispersion
Modeling Application) wagsiaulul w.a. 2565 AMENITUNITHTINIYNIT wagdrinauuleuiy
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MERUUTIRDINIANAAIERSITLNE AU UENIYINTT kavanunsaiUagdu TnedseasiBunves
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1. AMNUAUSLLANYDILUUINADIN9AAAEAS (Model Selection) fail

1.1 Muuudnass AERMOD Liesduatan auil U.S. EPA muuadunuudiaemaniunisussdiu
HANTENUAUANAINEINTIAlLUITIEINIA szeglng (v 50 Alawns) dwsunniiui vie

1.2 uuudians CALPUFF edduagn awdl US. EPA dwusiduuvudrassmadenlunis
Usziflunansenusnuaunwernaluussenia szeglnd (itdu 50 Alawms) Tunsditanmgivseme
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¥
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dmiuddessrunguaiiviiniugs 10 20 30 40 50 Uay 60 AT MUAIGU

26 matnunsnsINsszUsNaiiviedlaTinsgdeteguuiiuguresnsiasadenldszuy
Udauaivdednidumnaluladnsemunuiiafigaiifiog (Best Available Control Technology, BACT)
‘vﬁaL‘flumﬂiuiaﬁmsmuamﬁmmmmﬁqmﬁﬁafg (Best Appropiate Control Technology) %38
aonndeIfuLUIURTRTA (Best Practices) lunmsmuausafiwniserna Tnglidinauulevisuas

WNUNSNEINTEITUTRUALAINGRY NISBATarviuavas U.S. EPA Wunsedly (Case-by-Case)
3, miﬁmuﬂ%'agatméaﬁﬂLﬁmuaﬁwwmmﬂ (Source Information) A4

3.1 uanUKUAITEYTeURURlATINTg Munvevasiulaouaiy Aaviloass wnsidu

Ny Y o | Y A a ! a & a
‘Vﬂfﬁ G]']LL‘VVH\TLLa%Tu’]ﬂm@ﬂIﬂiﬂaiqﬂwaq‘ﬂﬂJNamaﬂqﬁﬁ\?ﬂig‘ﬂqEJ%@Q@J@W@&QQWU@U (Downwash)

3.2 undadifiauuuga (Point Source) Tuanimsasudoyauvasinin noszydeuvdiuia
WP ELLRFGITEY szuumuqmuaﬁwm%’ (6130 Arnugavdes (lwms) AugIgIuUaes (Luns)
dushugudnanavdes (wns) mnudu (wWesidus) sendloudiuiiy (Wesdud) Sasinslnavesing
(@runArlangseTundl 1 25 ssmiwaldea 1 U33BNMA aN1IEWH Way/vooonBiauduin 7 iWedidus)
anstuturesaiiviiannzideafuiusnsnisivavesing @adndusegnuiadiuns waz/vie dalu

ANUAIU) WATORNIINNTTTUIBNANY (NSUADIUN)

3.3 wraan ek uuiug (Area Source) waskuuUsuIng (Volume Source) Tindnuudnane™

¥ a s Y A o o
AeriwesauReulrinmualiluwuudianse

3.4 ldAdnsnisseuiggegn a Mamsuangeaalunisiidiwuudnges ieUseliunansenu

dununmeInia sndu lunsdifidnvaznisyinuresurasinilauafiviiniswusiudugg wu
A

$ovay 50 vsedeway 75 vesanasesdns Wudu liuszlunansenuiunaunineIniAniadu
Tuwsiaggianme

3.5 nsdiwvasnilauaiiviidnsinisssuiguaiiviwandeiulunsazdieian wu $aluswesiu
WIatluvesTuresdUai Wudu eanandnvauznisiauvesgunsal iidaadnsinisssune
Mudsusialaiaina 1 luwuuIngee iU sHUNANTENUATUAMAINGINTA
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3.6 wiasndauanwkuuliseides llanunsafrustiananiesseznaINssuigeantakuuoy
bardanuiudluanssunsuanesiulitiy 500 9luesal THlYAI9ASINISSEUILRASRBDT LY

(BRTINITTLUNY X TUIUTILLNTZUIEBDN/8760 Takad) DU ILUUI1aD9)

3.7 §95IN19TEUENaANEINANALTUN1TITE (Maximum Actual Emission) Tldenfiudesie
winguaug e lunsainlill Wlideyailian CEMs visen1snsiainiiaes (Stack Tests) visenisi
aunauia (Mass Balance) n3ansldduUse@nsdns1n1sseuie (Emission Factor) aua1du

= Ql'

NIBUUARITIYAZIBLATINNYDIAISNTINTIT U TUUTZNOUN TR TUIVRIAMENTTUNTETIUYNS

% '
a A =2

3.8 lunsdiftiufdanw’ (Modeling Domain) Sunasiufiauafivdu q Alesuanudiureulusesu
nsUssiiunansenudunasunad wedtlifinissevisuaiy Tmhdunasnifadulubuudiase
WevszliusAvunasidauanwlniuay/Miendnisldsunlasiiuduaie (Total Impact Analysis)

gy uasiuiauaiunlidnsinisssuigaumanns 80/20
3.9 Anugwwesldesssneraiviminiwuuinaediiniinnugedesatduiuuinass

310 Udesyueuaiiveantuwuiueu viisluiuinmegiiu veiniindesiuruiuulinioun
FIVNMWAUNIINTMaVDI01NA TR wUUT1a99% cmenis1dwmesaunauluinrua i lulkuuinasd

w3oldAuEIing 0.001 lwnsHedundl wazidunuAudnaIslass 1 wns

3.11 olen (Flare) Aldnfide wiefrwiidoniinisuitnedrsseiilos nouszule
pandusseinia Tiinduuudiasss fenisfiwesaiudeulvimvualiluuuusiaoes
vieldgamnil 1,273 1natu Anudafieg 20 wesdedunil Wdusiugudnasdugriainaunis
D,=3.162x10"[H (xn9) wazANugduqvsnaNns H,= H +1.57x10°(H )™ TsH fo
AAnufouTIvesiuivewn (Yadeiund) uas H, Ao Amugadosass (wns)

3.12 wnasnlaluuiidu (Fugitive) Tilitnuuudnass sewsdiwesauseulaninuualilu

° = 9] a & A o a
LLUUINNBI Wﬁ@l%ﬂqﬁﬂﬁgLﬂJuLLUUwum (Area Source) igﬂ‘UﬂjqﬂJQ\‘i 1 LUng QmﬁQMUiﬁﬂqﬂqﬁ

3.13 nsalfndsUgnasrianielulasinisenadinadenisilanszatgvesuafivasgiiudu viinas
Uszilunsiiuiveswaiiwilosnindslgnaina (Building Downwash) m1umanns Building Profile
Input Program with Plume Rise Enhancement (BPIP-Prime) au#l U.S. EPA fiviun

3.14 A1duUsEansnisuUsey (Conversion Factor) Tunsuseifiuaianududuads 1 37lus
geaauazAnady 1 U vesilulasiaulaeenlealuusseiniAanuanisninnisalvesuuinass

TR NANLLLINI9YD9 U.S. EPA Rail

3.14.1 dranududuade 1 Yalusgega nlden Default Conversion winfu 0.8
Y39 TUNTUNNUNANIINAN1TNTIIAAIANULIUTULUUSDLHBRIN o louRds 1 97119 9g19taY
1 Uagn Tldnsuseiliuiuy PYMRM 50 OLM wagldrirdndiu NO /NO Tuiaesmudeyaianizues



Anauuleuglas i unSNeINssssNIRLa e o

7 7
v a v

wiasniiauaiwiuiliangesniuy viieandeyasdesgunsaiUssinmifediu sl dvnlid

v [ 1

Toyadnina Wilde Default 1lu 0.5

3142 anududuade 1 9 Tslden Default Conversion wifu 0.75 wde Tunsdififiufi
Anwiinanisnsnindrudiduuusioidesesielelowads 1 $alu edrtles 1 U drgn Tld
MsUsziliuuuy PYMRM %30 OLM wagldrrdndau NO /NO Tutdesmudeyaianizveaunasriniiin
safwiuildandoenuuy vienndeyadidemesgunsaiussnmientu Vel Swnnlaififeyadnan
ToAldiein Default tdu 0.5

o v s

4. Aviuatayagnilaningn (Meteorological Information) Al

Y
Y

4.1 syyveanilgnieninerfenld taviiandl (Station Number) (6730) wagiunlanag

vosan il (Latitude/Longitude)

4.2 feyaanfionine1seAuRaiiu (Surface Meteorological Data) 1 Uanan nsdifiluaanil
nsrainsetilusluiiuiifineg (Onsite/Online) n3e 3 Uagn nsdifiluaniiingiainge 3 Falus

nseglnanun@nwiuniiaavsenaseglununiniidnvuylndlfgeiuiunfdne veansumuauLaiiy

38 MstiaugnaInnIsuwieUsEwelng ¥3e Nsuentening) ¥ToUeIeaudY 9 MUSIAU NFaNI

Tvuananeay (Wind Rose)

[

4.3 Mswunveyagnluninenseauriunuameglinsan fail

Y

4.3.1 nsimduaadasiainsetiluduiunfnwideyaviameliniu 4 dalussieiiies
Tlgnsussanadeyaludiadaduiuunyds (Step-wise Linear Interpolation) Mnilteyaviame
wnnd 4 Flussaiiles ldnsunundeyaananillndides vie TeyavesUnauntihlugisiunasziia

WY AUA1IU

4.3.2 nyailuaniingainse 3 Halue Wldnsussunaadeyaludindaduwuunyis

(Step-wise Linear Interpolation) eniiudeyaianisay ina1sun el

(1) Foyataluedl 1 unndwsetesndndalui 4 aaus 90 a3 visedoyanusIay

Flueil 1 w3e 4 wiriu 0 Tilddeyatnluei 2 wiriutilued 1 uazdoyatnlusil 3 whiutalued 4

(2) Feyatilued 1 inniwetesnintilued 4 teendt 90 e wazdayannnuiay
Fluedl 1 uag 4 Liwhdu 0 Taldmsussanuaiteyaludindaduuuunyis (Step-wise Linear

Interpolation)

4.4 ldvayaaniloninenseiugs (Upper Air Met. Data) 1 U d1gn nsaiiilddayaanilouinen
~a

Y

[y

seAviuanantinsiadiasetiludluiunfne (Onsite/Online) 3o 3 U d1an nsdinldveya

Y

v
a i

a o a & = o o 44 DY = o A A
gnflgaimenseAuRaiuIInanilingiainge 3 Hilue lnedenliteyainaniinmaiafieglnaiuifnw
wn¥ign veansileugeavnssuwitlsemalng vise nsugnlissiven muddu viselunsainlifiveya
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HamsnTRIntliteyaanenine1seiugs laa1n Meteorological Model 1 910 WRF Model tJusiu

&1 d‘ =l U L2 dl gj !
SU’EJQWUV]‘M?E]Q\?WJ@VIIﬂﬁﬂW5(5]\‘1@Q

4.5 msunundeyagnilening1seauaanviameg nsandeyaviame 1 a1 Tildnsuszanuen

Joyalutiudedu (Linear Interpolation) 3 nvayanaunasvas nsdindeyaviamennndi 1 a1 Tily
ARReYDInANIalutIug T

4.6 n3nAuRAnwIinisnTIvTadeyaauissiuaNgwINndl 10 wes lngliversunsiadn

a

anileuingn (Meteorological Tower) Tfiansannteyaaudend1nunly lunsalinuirdeyaay
a

i v I Y o 1% & A v A Yo a a
‘I/lm’gf\nmwizszﬂ’g’mqjm 10 Lllﬁ]ilmaqmqﬁﬂi‘m’ﬂumﬁLLWUT@%@@NIUWUWﬁﬂUWVLW Lu@\ﬁ"ﬂqﬂl@iU@Wﬁwamaﬂ

dulgnaiavisedanarinedu q uviiulagseuaniingain

1%
=

4.7 arsRsaNuilosnsovuuntutiundned Trldaundninuanves Auer Laaldwnud

anmnislinauiaziBenignvesnsuimunfy

4.8 Jeyagailuning1vesiuiinuanuwarnisiduseleovdnau laun A1 Surface Roughness

9 9

saa

Length A1 Bowen Ratio wazen Albedo Tifinnsanaindnuansldussleviifinu Tneldunud
anmnslifuiaziBeaiianvesnsuimuniifuiesdudian fuunandnseindoyagaienine
\Dugagugnas Tu 2 ¥asan Ao Fausitoung AL - RA1AY LAEFAUAELUNG AN 1B - Wwe uazden
ﬂ"]asmmmzammﬁﬁmuﬂu@jﬁa AERMET v3afila AERSURFACE 38 Air Dispersion Modeling

Guideline for Ontario AMUATN1TAUIN Aai)

(1) @1 Surface Roughness Length TldAadaLsvnmtnuuuastvinmessegnig
uneid Tusadl 3 Alawns wuseany 8 du (wazdrwlisndudeuvinhu)

(2) A1 Bowen Ratio WlgAmaasvamawuuliaisdimdn aneluiud 10 Alawns
x 10 AlaLums

(3) A1 Albedo Tildaaasavadiawuuliaradindn aneluiufn 10 Alawuns
x 10 Alalums

5. nmundayagndann (Receptor) LagszAUAMNEIVBINUTN (Receptor and Terrain Elevation

Information) fadl

1Y a

5.1 fmualildidngdimansuuy Universal Transverse Mercator (UTM) wazdagiulan

Y

HIAIZIULUU WGS84

5.2 fmuniiuiiinyiaseunquesnatios 25 Alawns x 25 Alawns @wsuuvasiuiniineey
TuuSnaiufusmunuaii Sofasrees wasiuanusznounisgraminsuloon$its) vioashaties
10 Alawns x 10 Alawns (ﬁm%’uLLwéqﬁﬁLﬁmﬁé"fqaqﬁluﬁuﬁﬁuﬂ) FEUUNAALUY X - Y (Cartesian) Tagld
ﬁ&gqﬁumimqmilﬁuqm@usﬁﬂmwaﬁuﬁﬁﬂm wazimuamNazdeavesniauuulsind (Variable Grid

Resolution) fail



Anauuleuglas i unSNeINssssNIRLa e o

(1) TununlasaniIsaudaNszey 1.5 Alatums 91NA1UUBNY8Us? (Fence Line) 19

a & H e E = & ' Y o vy
ANNAZLDEA 100 LWAS TUAl vausMuefeuaunvaIiuilasan1staussvu U ldanunsatnale
wnldlasuayg e

(2) szey 1.5 -3 Alawns [Wanuagden 250 WAS

(3) szey 3 dlawns Ul Tdmnuazden 500 wWAS

5.3 doyaszduanuggruldesvesunasiiinuafiivlviuag/miedifinsudsuutandfiniy
Inldoyaainnisinasa dmSuundariuiindu 9 LLazis@TUmmqwmﬁuﬁﬁﬂwﬂﬂ%ﬁﬁayjaﬁﬁqmmﬂ
Digital Elevation Model (DEM) éwqmmmmmmuﬁmmi sfuALazlBenTl 1-arc second (30 13IA5
30 WA3) %30 970 Shuttle Radar Topography Mission (SRTM) e$tud1gn Wil mﬂﬁamﬂaﬁ'u q
A NITUNTETIUIYNIT wardtinauulevewasuun NN SssTNALarAandenfiansan

Wunsally

5.4 murungadenaiiaiy (Discrete Receptor) TinsauaguynfiinsnsiainnmnIneInie
Tuussenmanileguazniilimonansenu (Sensitive Receptor) 19U 30 15a138U anuins1vms Lssmeuna
wazaatounde 1usiu

6. fmuadeyafiANudiduNuguvewanyluussINANawilATIN1g (Background Concentration)
el

(%
A =

61 Nuiidnwiiflan1dnsiaiauafivuuusieies (Online Monitoring Station) T#ldr1gean
fpointy founds 3 a1an dmSuusazaadesionan (Averaging Time) fiawla Wiothlusauiu
nansUspdiuieuUUTIaes il awauysiivesteyanansindedlitosnitorar 75 vestoya
Fasrn

62 Wuidnuilifanrdnsratanafivuvudeiior IWin1sasiefaarundudunadiv
Tuussenna dvduusazaadessnal (Averaging Time) faulaseuiuiilasents mufiamsauvan
Tngl#finnsuiumisnesgansaianudoyaaunaranngiussmavesiuiifine uagynis
asvinAnfeiueg Nty 7 Tu ATUTEUAUAY pEstloy 2 Yfieivnsaunan (Prevailing Winds) fg
Prafeuiiunn - ganes wastaieungadniou - nuanius lngtsnariinnainazdoninetu 5 - 7 fou
el winluiuiidnuiiinanisasrataluiufiensfionsanldnanisnsiatasenariunduguny
Y93A1ANLTNtuluuTsEINA Inglvivgnan1undnivinis wasiiAANunTuNaivgean sy

NANTTUSLLIUMELUUIIADIT WUNIATUNNAINTSUMANTULAYTOUIULVININITATIIA

7. A1AULTNTUVRINAN N9 INAFSEN FIUIUBNNANTENUSIN (Total Impact) Nagldiine
WIBULTBUAUAININTFINAMAINEINIATUUTIEINIA AMUUARIL

7.1 Awualildrinnududugianilaainnisuseiiu alavinisusuaanudutuiaiiviussdula

Tiogluanizannsgu (1 UsseINIA wag 25 asraalda) ui saudumanududuiugiluusseinia

©

1 a ¥
AOULLATING ANTD 6.
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7.2 nsalkvasniauanulninas//v3eninsasunUaniudy aanalinisuseiunansenusy
(Total Impact) HANAUAININTFIUANNINDINIALUUSIEINTA (Exceedance) 1ATINITILABINIINTG
USuandninisseuietaivaauniinan1sussiiuagegnieluninsgiunmun ne1n1eluussene

7.3 nsdlansdunsdszimedreniinanisnsiainaunineinialuusseinialuiunfneiaanda
ANRIFIUAMAINEINIALLUTTEINTA MIUseliunansenusid (Total Impact) aedesiigaulliiui
nsafiunistasenisaglidanaligieseiunnudeswearansenudoguanidesduasundasiy

8. MNUANININITAAAINATIVABUNANTENUAMANINATUUTTEINTA dmTulasanmsusznnilay
g minssuvelassmsiislanuaztuReafuiaugnsmnssy Muvdsideuaiivmseinaanysos
AansanfinsrainguameinaluusssniAuuudaiiios (Online Monitoring Station) Tuu3ians
Tngsoulasenis egnetion 1 aandl el Wanenssumsddrungnma wazdninmuulsunsuaziay
wiwensssvIRLarAanadeinisanauvsnsaveswiiinsamdaaman i dunsdily

9. Mvualiidedoyaindn (Input) wuudnaesl (AERMOD/AERMET/AERMAP v3a CALPUFF/
CALMET/CALPOST) uazdeyanansuszidiu (Output) luguuuudeyadidnuseiind iieusznaunis
fasansieaumsuszfiunansznuawandey

10. TunsdlinsussidiunansznudnuauniwemadsuuuiaemeadinmanslumenumsUssidiu
nansznudsindan sndudeddduuudranmadinaiansdu q saude dsieazdeafiuvandis
NnnuuImsiituaunli TrinnuznssuN13HT1LIYNIT1 wazdtnUUlEUIBLAZMUNTNEINTSTIUYIR
wazdawandauniansaunnuuizauaiunanivinisidunsally waglddrineuuleune
wazuNuNINeINTsIINTIALARwIndauieazBadinannluuulsslunuanien Tasuday

LONEITLUUTINY
i%ﬁUNﬂﬂi%%U‘ﬁﬁﬁﬂﬁ’]ﬁiy, lulasnSusagnuiAfiuns
uane (Significant Impact Level (SIL))
1 alu 24 Hlus 13
fiwlulasiulaoonlad (NO) 12.8 - 0.57
firdawieslavenled (SO) 31.2 4.11 1

NUNYLYR A1 SIL 919839011 General Guidance for Implementing the 1-hr NO, National Ambient Air Quality
Standard in Prevention of Significant Deterioration Permits, Including an Interim 1-hr NO, Significant Impact
Level (28 dquiau 2553) uag General Guidance for Implementing the 1-hr SO, National Ambient Air Quality
Standard in Prevention of ySigniﬁcant Deterioration Permits, Including an Interim 1-hr S0, Significant Impact
Level (23 &aAn 2553) il

A1 SIL VBe 1 Tl AnTISosay 4 YDIANUINTTIUANAINDINAPUUITEINA
A1 SIL 99 24 Tala ARTISeEaY 1.37 YBIANNINTTIUAMAINDINALLUTIEINA

a a

A1 SIL vee 1 U AndiSeray 1 Y99AININTTIUAMAININIALUUTIEINTA
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Anauuleuglas i unSNeINssssNIRLa e o

loNdsiiuu 4-2
voduinmiUovaulunisnsovdou
WanISINSuUVoagnuuudNyI

Mendanisaitadeyagiening1seauiiiunigiuuinass AERMET lulwduuana SFC

99 q

USENNUIN19eAanTIRdeUAIATUNIULAZgNRasattayaluilowy Al

[
= a

1) Incomplete Merged File winTulunsaliin1ssin (Merge) Yoyagnisuingnszau

Y
14

FA#w (Surface meteorological data) lununiuteyagniieainelseauas (Upper air meteorological

[V
v

data) nanlinsiaineiniaseavadddanysel el wnesivaeululnduivana RPT agnudn
AERMET a¢laifinnsgudoyagniisingrszdugs viodinssrudfissursdwhduludunouniss
11/\156?1’81361 Faazdaunaldannnisilaifidn Convective velocity scale, Vertical temperature gradient
waz Convective mixing height Tulwduinana .SFC Wil ﬂzymﬁLﬁmﬁuawaﬁawm@;mmﬂmiﬁ’mum
Aafivdes Rawindsond lulvéteyagnieninerseiugsiidanionly liaenndosiudeimuni
AERMET #a3n15Ae Upper Air 71 12.00 GMT wiiteiluldlunisman Convective Mixing Height fauans

Iugﬂ‘ﬁ 1 $19819 Incomplete Merged File

short met for petro manual

12.74N  101.12E UA_ID: 48455 SF_ID: 31000 0S_ID: O VERSION: 04300
8 1.1 1 1 -4.8 0.087 -9.000 -9.000 -999. 59. 12,2 e
8 1.1 1 2 -4.8 0.087 -9.000 -9.000 -999. 59. 12.2 ..., Caa ..
8 1 1 1 3 -10.9 0.130 -9.000 -9.000 -999. 108. 18.3 ......
8 1 1 1 4 -10.9 0.130 -9.000 -9.000 -999. 108. 18.3 ......
8 1 1 1 5 -10.7 0.130 -9.000 -9.000 -999. 108. 18.8 ......
8 1 1 1 6 -25.9 0.291 -9.000 -9.000 -999. 362. 86.1 ......
8 1 1 1 7 -24.5 0.299 -95.000 -9.000 -999. 376. 98.5 ......
8 1 1 1 8 16.9 0.382 F9.000 -9.000 -999 543. -297.7  ......
8 11 1 9 82.3 0.574 |9.000 -9.000 -999] 999, -207.1 ...,
8 1 1 110 100.9 0.579 |9.000 -9.000 -999] 1014. -174.1 ...,
8 1 1 111 131.5 0.587 |9.000 -9.000 -999] 1035. -139.3 ......
8 1 1 112 149.6 0.592 |9.000 -9.000 -999] 1047. -125.2 ...,
8 1 1 113 154.2 0.593 |9.000 -9.000 -999) 1050. -122.2 ...
8 1 1 114 199.3 0.526 |9.000 -9.000 -999 883. -66.1 ......
8 1 1 115 170.5 0.443 }9.000 -9.000 -999 684. -46.0 ......
8 1 1 116 148.3 0.514 |-9.000 -9.000 -999 848. -82.9 ......
8 1 1 117 63.8 0.487 [9.000 -9.000 -999 784. -164.0 ......
8§ 1 1 118 0.1 0.365 -9.000]-9.000 -999. 517. -8888.0 ......
8 1 1 119 -10.9 0.172 -9.000/-9.000 -999. 196. 41,9 ......
8 1 1 120 -9.3 0.130 -9.000/-9.000 -999. 109. 21.4 ...,
8 1 1 121 -4.6 0.087 -9.000|-9.000 -999. 59. 13.0 ......
8 1 1 122 -999.0 -9.000 -9.000/-9.000 -999. -999. -99999.0 ... ... .. ... iiiiiiiaaaaan
8 1 1 123 -10.6 0.130 -9.000(-9.000 -999. 108. 18.8 e
8 1 1 124 -26.9 0.285 -9.000[-9.000 -999. 351. T80 e

Covective velocity scales (m/s) are missing during daytime =
vertical potential temperature grad1ent above PBL are also missing
Height of convectively-generated boundary layer (m) are also missing

g‘d‘ﬁ 1 $19813 Incomplete Merged File
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a

2) Incorrect Merged File \infiulunsdlinisimuadiian a anninsivindeyageiesiven

99

£
a =

seauiin Tulnddeyalidenadosiun AERMET feans fie Wi GMT sevilinsyaulndinetulugag
natnaAuLarAmUNgIUsaluslunanasiu dszdanalaain Sensible Heat Flux @ulugianuinle
ey + ludrsainansiiu dawanslugui 2 78819 Incorrect Merged File

short met for petro manual
0 SF_TID: 8477

12.714N 101.162E A_ID: 0S_ID: O VERSION: 06341
8 1 1 1 1[ 23.6] 0.216 [0.320 0.005 50. 231.
8§ 1 1 1 2(120.0| 0.259 [1.059 0.005 358.| 303
8 1 1 1 3(201.8| 0.358 [1.500 0.005 &05.| 492
8 1 1 1 4/(260.6| 0.368 [1.813 0.005 828.| 513
8 1 1 1 5 |(284.9| 0.288 (2.003 0.005 1022 359
8 1 1 1 6 (274.2| 0.287 [2.097 0.005 1218.| 354
8 1 1 1 7 (231.9| 0.363 [2.092 0.005 1429.| 504
8 1 1 1 8 |(164.5| 0.349 [1.948 0.005 1628.| 474
8 1 1 1 9(119.5| 0.430 [1.831 0.005 1859.| 648
8 1 1 110 44.9| 0.400 [1.382 0.005 2129.| 583
8 1 1 111 G4 0.452 [0.351 0.005 4000.| 698
38 1 1 1 -19.9 0.317 -9.000-9.000 -999." 422
8 11 1 -19.8 0.318 -9.000|-9.000 -999. 412
8 1 1 -22.0 0.310 -9.000[-9.000 -999. 396
8 1 1 -22.0 0.310 -9.000(-9.000 -999. 396
8 1 1 -9.7 0.130 -9.000|-9.000 -999. 135
8 1 17 -9.3 0.130 -9.000|-9.000 -999. 108
8 1 18 -9.3 0.130 -9.000)-9.000 -999. 108
8 1 19 -10.9 0.172 -9.000)-9.000 -999. 164
8 20 -22.3 0.308 -9.000)-9.000 -999. 394
8/1 21 -4.6 0.087 -9.000)-9.000 -999. 127

1 22 -1.2 0.043 -9.000|-9.000 -999 30
8 1 23 -4.7 0.087 -9.000|-9.000 -999 59
8 1 24 -4.7 0.087 -9.000|-9.000 -999 59

Covective velocity scales (m/s) are missing during daytime but ﬁregenting at nighttime
Vertical potential temperature gradient above PBL mostly at nighttime
Height of convectively-generated boundary layer (m) mostly at nighttime

;J‘Uﬁ 2§98 Incorrect Merged File

3) Complete Merged File m3ilA1 convective velocity scale, vertical temperature
gradient wag convective mixing height Tu Merged File Asumulugisainansiy é’ﬂLLaWQTugUﬁ 3

19819 Complete Merged File

short met for petro manual
13.44N 100.34E UA_ID: 00048455 SF_ID: 48477 0S_ID: 0O VERSION: 06341
7 1 1 1 1 -1.2 0.043 -9.000 -9.000 -999. 21.
7 1 1 1 2 -1.1 0.043 -9.000 -9.000 -999. 21.
7 11 1 3 -4.4 0.087 -9.000 -9.000 -999. 59.
7 1 1 1 4 -4.2 0.087 -9.000 -9.000 -999. 59.
7 1 1 1 5 -3.9 0.087 -9.000 -9.000 -999. 59.
7 1 1 1 6 -3.9 0.087 -9.000 -9.000 -999. 59.
7 1 1 1 7 -3.6 0.087 -9.000 -9.000 -999. 59.
7 1 1 1 8 1.6 0.181[0.045 0.005 2. ] 177.
7 1 1 1 9 58.0 0.238] 0.487 0.005 72. | 266.
7 1 1 110 101.3 0.332|0.818 0.005 195. | 440.
7 1 1 111 133.3 0.510] 1.099 0.005 360. | 838.
/1 1 112 151.8 0.346] 1.320 0.005 548. | 487.
7 1 1 113 158.3 0.267 | 1.483 0.005 746. | 321.
/1 1 114 22.1 0.119] 0.779 0.005 775. | 110.
7 1 1 115 61.2 0.305]1.128 0.005 B847. | 387.
7 1 1 116 45.0 0.252 | 1.038 0.005 899. | 292.
7 1 1 117 23.9 0.241)|0.850 0.005 927.|272.
7 1 1 118 1.3 0.158 | 0.326 0.005 923. | 147.
7 1 1 119 -4.2 0.077 -9.000 [9.000 -999. 51.
7 1 1 120 -0.5 0.026 -9.000 |-9.000 -999. 11.
7 1 1 121 -2.1 0.051 -9.000 [-9.000 -999. 27.
7 1 1 1 22 -1.2 0.043 -9.000 [-9.000 -999. 21.
7 1 1 123 -4.7 0.087 -9.000 [-9.000 -999. 59.
7 1 1 124 -1.2 0.043 -9.000 [-9.000 -999. 21.
Covective Ve]ncit{ scales (m/s) should be presented during daytime
vertical potential temperature gradient above PBL
Height of convectively-generated boundary layer (m)

31117; 3 779879 Complete Merged File
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AOEINMNSNAIWIALIGVNIW (Health Risk Matrix)
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AP-42 : Compilation of Air Emissions Factors (13.5 Industrial Flares), U.S. EPA

. List of Hazardous Substances Requiring at Major Hazards Assessment, Guideline for
Environmental Impact Assessment and Management of Chemical and Petrochemical
Industries, Industrial Section, Division of Environmental Impact Evaluation, Office of

Environmental Policy and Planning (1993)

Air Pollution Control: A Design Approach, 4™ Edition, C. David Cooper, F.C. Alley, Waveland
Press, INC,, 2011

Air Pollution Control And Design For Industry, Paul N. Cheremisinoff, Marcel Dekker, Inc., 1993
Hydrocarbon Vapor Incineration Kinetics, Environmental Progress, 1(2), May 1982
Flare Guidance, Dispersion Modeling, lowa Department of Natural Resources, June 2013
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