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®Overdue © Potential Overdue ®indue  Total Status CAR/PAR from 1P, 2P & 3P PSM Audit 2020 - 2022 Year

40 I 2020 ‘ | 2022 |

30 58
1st Party Audit _ .
— 12 ‘ Total remain NC ‘
2nd Party Audit eCETRNX{E5) 59
20 1
3rd Party Audit
45 471 Potential Overdue
10
. " Closed NC (items) 2
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— Y'2021 => Close 164 items (94.25%) Oerdis
0 - - B s seeess  ssss—— ¥'2022 => Close 44 items (48.89%)
PP Pilot Plant HDPE#4 CPD&FnMat REPCO LDPE HR PP#3 Safety
Dept Overdue | Potential Indue | Closed | Status date_due Doc_status Url Doc_number Wiaiting_user Doc_subject
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Catalyst 43 v 4 alnsalinadlaalvimiioouimiassuuazalauiiige
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HDPE#1 19 v 12/21/2022 PAR-CP-P-22-PSM-1PA-005  Thanapon Apinuntavech , Llana1sn1s operate \a3aadng TCX (CP-W-6001) da'lai'lsiszy
HDPE#28&3 60 V4 auasganasiadl waznsidisaiuulansal high tempurature
HDPE#4 1 8 39 12/24/2022 |Potential = @ PAR-CP-22-PSM-1PA-001 Banjong Pumsantia, Talwunisldoruianans SE-F-2275 Tuasilsuiiiuanuidesingas
HR 1 4 rdu sidiu PHA
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LLDPE 34 2 i ! MOC Software (aud@nigaranviniy)
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BRIt jant 2001 12/26/2022 M = PAR-HR-21-PSM-3PA-006  Panuvit Sasisart, EPR-3P-51-004 fimsanidasmsiatAulisyitimsilnausi
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i a8l 12/30/2022 - @  PAR-SE-21-PSM-3PA-005 Panuvit Sasisart, (EPR-3P-53-003) Wansandatifinslnausulisudauauunud
REPCO 1 2 5 anszin
8 >
Safety 1 39
Remark : 1a%avmung v &amizaeui Close CAR/PAR asudiu 19/12/2022 04:00:50
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) Water saving project monitoring 2022

- Water Saving as of Nov’22 SCGC awnisarfadansnthsuienavi(d
Accumulate Water Saving Projects 2022

500,000
450.000 434,526 438,014 438,014
400,431
400,000
350,885 - 358,246
39,7
350,000 3218
300,140 303,3
300,000 273,8
M 250,000 o o
£ ! 205,278 212,0
200,000 166,285 178,1
150,000 120,989 140,4
100,6
100,000 79,405 65.2-
50,000 31 I
o N
Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Dct-22 Nov-22 Dec-22
B Plan accumulate @ Actual accumulate
Target Water saving (m3/month) YTD
Company| Water Saving Project Name 3R 2022 Plan/Actual Saving
(m3lyr) Jun-22 | Jul-22 | Aug-22 (Sep-22|Oct-22Nov-22 | Dec-22 | (m3/year)
Plan 3,028 3,124 2,897 | 3015| 3276| 1,506 | 1825
+ e e unun|2es TRE- - [GOC optifnizationby pH adjustment HD2,3 Redue | 33220
PP E Lt HR SN O 4t % ) ¥¥13J)) 22000 v Act 8188.44| 10004.68| 10809.52( 4683.62| 3487.88| 4891.15 . .
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E SCGC (CoP) Guideline Workshop

Objective: * Capability building — CoP knowledge sharing to be ready for CoP regulation compliance
* Discussion/ exchange opinions for practice alignment of CoP requirements

TPE Representative: Envi Team & VOCs Sub-committee
plant PP3 & HD4

R It P mSomsrikualienumsdoudisvirndnazmssoudise
esult: N
. What’s Next: e el AliB SS9 G
1)  Clarify CoP — MSS, Tank, Flare .
e ey e M SD COI’p. Wlth TPE, TPC, Now:  Get information 91N concerned plants liasi13a$ouUTuMssUQTEY
- Definition : e
. MMA discuss about
- RegUIatlon Content H HIPRL Next:  « IGUDKIU Air TF for plant review e ®
. major T/A definition on " et o EvioABuareABow T 7 RO
- VOCS Calculat|on « rKUGTU SCGC (CoP) Guideline- MSS e W
13 Dec 22
- Report
0.9 %0 % % %% % % % 4 g g e SD Corp. draft SCGC CoP
.0 a2kt Prarhice aligniment fior SCGE ;GoP, _ ideline
s 88 \'.*' ¥ g B A et o “‘“‘"wmm-««rxwga«,zw)wmm»-i AN QgSCGC
- Guideline ot

W#QT)"I".,‘“"),. .:‘. o
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Qperaton OCS Implementation : KPIs & KAls

Clean Sweep’

KAls: Activity i ) Result: Scrap

d91usunisUsudsviiluwada Gap vy ATuaiuasn 1unawassaldoinnisdtiuviudiu ocs lagaa
KPIs: Activity ‘ dudunisidauinuviu dovidugud (zero overdue) d1n Jsuncuyovwanadin Scrap Navune Tudayovida
Jsuruidawaradni Kaasaaoin NISM Site Audit MY6CNUAD Process, SI1VSEUNEUN, 9a Load, qawu (3aduildou DAdwanusn) nazidaanwu
APNSSUTUNS:UDUNISWE AV STV 90 Sampling, N1syUdv, Procedure/ Check list WAUNTS @=onan31 veldfusnAngvna)IdsnsovMY
szunaun dovidu Aud >> Tag N1s Improvement Ao
QSOV&oU (Visual  and  Evidence) 1. Facilities 2. System 3. Awareness

asovaouIdu Weekly

*Good enough _ Pemrert X
- never is owiee

o1 02

End of the line

03 04

Process Monitoring Scrap
Source Source System Source
PLASTIC
Procedures SCRAP
RATE
KPIs: Process OCS: Zero Pellet Loss
Jsuruidawanadninrxaasoa KAls: Monitoring
nouoonadvidadoudovidu Js:zuuNIS Monitoring TagNISASJDaDU
Aaug >> T0v850|ﬁua']n§)c|aoﬁ']8 Significant area IIELI:TI'?F\:IIUU Rating Score
nouoongNI8guDNIsSLYLIU lIa: °1n 15 AsunnWuA awiwuAfkruars /peration Clean Sweep
qsovdouUsuItuIdu Daily BV 00% Self-monitorin

unKan)
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@peratlonocs : Standardize and endorsed OCS procedure

Clean Sweep’

ACUAIVUTASaNIUNASTU Nas mmsmsaoaauwun Rating Area Tuwun Sitel Us Sdou Toacmawurﬂu?ﬁlnomsm

soTﬁaaanamaTuTS\)\)"nuTauJuaen\)a
Rating Area Plant in Nov 2022 DC' | n U n u n

Good

WS /i
. Our goal is zero
»pe”ei loss.

Rating Area The Plastic Resin Pellet Pollution (PRP

Logistics Logistic
LLDPE LDPE Catalyst PP1, 2 HD1 I J .
(WH) (Packing)
1. Sampling TK-504 1. Finishing Area 1.Sampling BOX 211,  1.9Q Load 1.TK-404 1.WUASQIBUEUAN 1. |ﬂ§'a\)ussqéuﬁ1
221, 201 NB
2.5U" Die Extruder  2.Blower area 2.TK-301A/B 2.90 Sampling 2. TK-2404 2.Wuf load / 2. IA%OVLIAIZY
unloaddum duA1 NB
3. Pellet Off line 3.Extruder area 3.Strainer LV-2103, 3.0aAaien Size 3.TK-451A,D, 3. stws:unetnsou 3. Iﬂ'S':a\)USS(gﬁuﬁﬁ

LVv2101, LV-2106 TK-451 E.F ) _ BB

Rating 2

T



D @Pemton. OCS : Recognize OCS task force team

Clean Sweep

AtuznvIulFADINsOuilaiduagvdngiaidulsvuanduviuliduSoadoviudrawav
NKYALYLIUNUUIAU 100%

21uun o.
Logistics

F— 9

peration AMTNSSUNIS Envil
CleangSweep'

333333

M R )
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Polyolefins Manufacturing

Manager attached to

Manufacturing-Polyolefins

PE Production

Division

PP Production

Division

Compound & Functional Material
Production

Department

HDPE 1

Production Department

PP 1,2

Production Department

HDPE 2,3

Production Department

PP 3

Production Department

HDPE 4

Production Department

LLDPE

Production Department

LDPE

Production Department

Catalyst & Pilot Plant Production
Department

o SCGC 2022

o e T

Quality Assurance & Quality

Control Department

Logistics

Department

Quality Assurance

Product Property Analytic &

Control
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Logistics Operation

Outbound Logistics
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Safety Management and SD

Focused Improvement
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Case E-214 St10Q IWAV [H1J (BY SHIFT B- BALANCE)

DATE 27/07/ 65 AREA : E-214

1. BM (1SDd@DUWUDN Gas Detector No.12,13,14 Area C-201 Alarm 101DV

N Ly 2. WinNvU 405 11 TUASI0a0UWUINT Gas leak A E-214 laziQIWaLTHL
3ngs 405 K Uasoodou

3.. Foreman oonlUUs: IUUHD'\[UH"IS[UHU']\)']U II'\)\)IHCIF’I']S[UCI']UUDI"ITUUEIDCIDEJ 119V
wunvulias WSU. IU’]U’]SDUC]DHOGSDUWHU']\)TU CCR lla=lidv BM AN1S SD plant




5.Forman Uszidouaniounisod 1I9v BM Us:nIAN1D:aNIau Level 1 wSoUNvNA Siren l1as
YD Team AUUAYUSDAUIWAY 1 AU WSDUSOWENUIAIWDEDEIKGDRHUIAIDU

6. Foreman I3 BM 30 Deluge No 111az 2 Wos:SUIKQIWaVTHIA E-214




9.Foreman daRuINUscaiKdoruiauoonuigvidanans 10. Foreman 9aRUaUUaUUIWD Cooldown 9UNSnIIVIAED

11. HaL Isolation C-201 rN1S Cooldown DUIBDIWAVHUQ IASIWAVEVUASIDIDU
JSu1tu Hydrocarbon TUwuIidd Foreman (OSC) 1I3VNVAUENTUSS @UISDADUAU
aoncunistuldnds lazdszniAgniann1o:gnIau




Comment funisinfunazdsudsv >anNsifonssuy Dry run fuasvl

msUqusmsavmsaaum mswnbaumsaauTaboowwa\) Jul -2022 Shift B Done
owwa\)lua\)mnmsaauqoa\)u WolKInarnusiasAUSIUU
Nawanaog

2 BusuNIsadUldya SCBA MinanlaanunmiKua lazN1sdoassHIvAULIUMIAa
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Hazop/LOPA Work sheet

Company: TPE Facility: Compression Area Drawings: DPEX-0-50-15, 030, 031A/B/C//D, 042
Node: Node 05-06 : LP Recycle Gas & Booster Compressor Design Intention: Recycle Ethylene from D-205 shall be cooled down by E-218 and be delivered to Low
Pressure Stock Tank , then Ethylene gas shall be compressed by Booster Compressor (C-201) from 0.4
to 34 barg. The compressed ethylene shall deliver to Primary Stock Tank (TK-218).
Parameter : Flow
GW DEVIATION CAUSES CONSEQUENCES IPLs Safeguards L [ R |RECOMMENDATIONS COMMENTS
No 1. No flow of ethylene |1.1 Loss of ethylene feed from 1.1.1 Loss of feed gas supply to 1. Pressure alarm low PT- 4
from LPS (D-205) to Low [LPS (D-205) due to emergency TK-217 results in vaccum and 598 and B/M closely
Pressure Stock Tank TK- [shutdown at upstream (LV-110 equipment collapse. TK-217 is monitor (1)
217 closed). not designed for full vacuum. 2. Interlock pressure low
Potential to ethylene leak low PT-595 to stop
causing fire and explosion. Booster Compressor C-201
set at 0.05 barg. (1)
3. PIC-589B set at 0.35
barg to open back up gas
supply. (1)
1.2 Mis-operation by closing XXV- [1.2.1 Loss of feed gas supply to 1. Pressure alarm low PT- 514
120 causes loss of feed gas. TK-217 results in vacuum and 598 and B/M closely
equipment collapse. TK-217 is monitor (1)
not designed for full vacuum. 2. Interlock pressure low
Potential to ethylene leak low PT-595 to stop
causing fire and explosion. Booster Compressor C-201
set at 0.05 barg. (1)
3. PIC-589B set at 0.35
barg to open back up gas
supply. (1)
1.2.2 High pressure in D-205 1. PSV-042 set at 38.5 barg 4
leading to block outlet. (2)
Potential over pressure at D-
205 and piping causing fire and
explosion.
1.3 Mis-operation by closing 13.1Seel.2.1 1. Pressure alarm low PT- 514

block valve at upstream of TK-
217.

598 and B/M closely
monitor (1)

2. Interlock pressure low
low PT-595 to stop
Booster Compressor C-201
set at 0.05 barg. (1)

3. PIC-589B set at 0.35
barg to open back up gas
supply. (1)




2. No flow of Utility
Water (Closed loop) to
E-218A

2.1 Inadvertently close block
valve of Utility water supply to E-
218A.

2.1.1 High temperature (150 C
approximately) of ethylene gas
feeding to downstream piping
system of E-218A.

- Piping (Pipe spec PB1) design
temperature =70 C

- TK-217 design temperature =
100C

- Compressor C-201 design
temperature = 200 C.

This will exceed piping and TK-
217 design temperature
leading to loss of containment,
fire&explosion.

Note : E-218B heat duty = 82
kW while E-218A eat duty =
987 kW. As per HYSIS
calculation, single E-218B
cooling process gas (from 130
C actual E-218A suction feed
temperature to 107 C) is not
enough to reduce the feed gas
to below downstream

equipment design temperature.

1. FT-9305 flow low alarm/
TICA-599 high alarm/ TICA-
583 high alarm. (1)

1. Install CSO at the
manual valve of Utility
water supply to E-218A
as per P&ID

recommendation "TET".

)

2.1.2 High temperature at 1st
stage compressor discharge. As
per HYSIS calculation, inlet
temperature = 107 C at 1st
stage suction, it will result in
discharge temperature of 1st
stage = 185 C which is less than
design condition = 200 C of
downstream equipment.

Ll naohazard idntifind

2.2 TV-583 mal-function close.

2.2.1See no flow 2.1.1

1. FT-9305 flow low alarm/
TICA-599 high alarm. (1)

1. Revise operating
procedure for TV-583
from auto to manual
mode with fully open
and fully open manual
bypass valve over TV-
583 with CSO.

1. Then causes can be
negligible.




2.3 P-511A/B trip.

2.3.1Seenoflow 2.1.1

1. Temperature alarm high
TICA-583 high set at 55 C
and B/M closely monitor.
(1)

2. Interlock flow low FT-
9305 to start stand by
pump. (1)

3. Interlock temperature
high TT-600 set at 140 C to
stop C-201, then no hot
gas from D-205 to C-201.
(2)

3. No flow of Chilled
water to E-218B

3.1 Inadvertantly close block

valve of Chilled water supply to E-

218B.

3.1.1 As E-218A capacity is
enough to reduce temperature
of ethylene gas to 40 C as per
actual condition which is not
exceed downstream
equipment design
temperature. Hence, no hazard
identified.

3.2 TV-599 mal-function close.

3.2.15ee3.1.1

4. No flow of ethylene
from Low Pressure
Stock Tank TK-217 to
Primary Stock Tank TK-
218.

4.1 Mis-operation XXV-617
inadvertantly closed leading to
compressor block outlet

4.1.1 Overpressure (> 38.5
barg) and excessive
temperature of compressor
and piping system leading to
equipment damaged and loss
of containment, vapor cloud,
fire and explosion.

1. PSV-042 set at 38.5 barg
(2)

2. Interlock Pressure High
High PT-625 to stop
booster compressor set at
37.5 barg (1)

1. Interlock Temperature
High High TT-626 to stop
booster compressor set at
140C

5. No flow of Ethylene
from 1st stage spillback
to E-218A/B

5.1 Mis-operation manual valve
at 1st stage spillback
inadvertently closed.

5.1.1 Lower pressure at TK-217.
However, PV-600 total
spillback valve will be opened
to keep positive pressure at
suction 1st stage booster
compressor. No hazard
identified.

5.2 PV-590 mal-function closed

5.2.1See5.1.1

6. No flow of Ethylene
from total spillback to E-
218A/B

6.1 Mis-operation manual valve
at total spillback inadvertently
closed

6.1.1 Lower pressure at TK-217.
However, PV-590 1st stage
spillback valve will be opened
to keep positive pressure at
suction 1st stage booster
compressor. No hazard
identified.

6.2 PV-600 mal-function closed

See5.1.1
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nsIANTAdgsan1slanaa1 NS89k (VOCs Emission Inventory)
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a A 6 A a 6 a A 6 .
f138uUNIHTzve fa a1sUsznaudunidniesdusznavuvesarsuandunss (Organic
N - ' 6 [ 6 A g 6 v
Carbon) 14 NuszIzwIdAsuannuasuan lalasian lulasiaunlegainas uniiu
6 6 1 = 6 1 6 6 1
ASUBLUANNTUAY (LTULARLTINAITUBLUA, CaCO;) nguAITUauATlud (11w
WARLTENANS LU,  CaC,) mSuauuauanla@ (Carbon  Monoxide, CO) U@
asuanlasanlas (Carbon Dioxide, CO,) hazianuaule (Vapor Pressure) a:1di
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Uaaga1IuaNH8198931N Lan&13 Protocol for Equipment Leak Emission
Estimates, 1995, EPA-453/R-95-017

o niiumslaoumINARNEBNNUNEIA1S 9 Aada tuh

1. 'ﬂ’lﬂﬂ’liﬁzlﬂﬂElﬁ]’]ﬂq‘l_lﬂinﬂuﬂi$U'luﬂ73Na@] I@]U%%ﬂ’]iﬂiuﬁ%ﬂ’]iiuﬁElﬂlﬂx‘i
NAN 81989910 Protocol for Equipment Leak Emission Estimates, 1995,
EPA-453/R-95-017, Emission Standards Division, U.S. Environmental
Protection Agency, Office of Air and Radiation and Office of Air Quality
Planning and Standards, Research Triangle Park, North Carolina 27711,
November 1995
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{ s ‘{ 1 o a
A13199 4.3-1 auﬂszﬁwsmsﬂaaamsmuunmuwumqﬂmnﬁ (SOCMI Average Emission)

o =3 1
0. dulsz@ndnsdasyans
- . HANNNTVDIFIIENHIN .
rivazadailnsns . (Emission Factor’)
ainsnk(Service)
(kg/hr/source)
ey 0.00597
187 (Valves) YDILRAITHALL 0.00403
PaIRAITRANTN 0.00023
. . . VB IANITHALLN 0.0199
Fauaaily (Pump seals ) P
VAILANITUARUN 0.00862
TFavasnauinTaTas (Compressor e
0.228
seals)
13 a . v
MNINALINAW (Pressure relief ne
0.104
valves)
daga (Connectors) 9 3 ROUS 0.00183
viataoila (Open-ended lines) N9 3 RO 0.0017
TaudaalnIolnTia N9 3 AN
! ! 0.0150
(Sampling connections)

RULLAG * soCMI - Synthetic Organic Chemical Manufacturing Industry
° These factors are for total organic compound emission rates.

° The light liquid pump seal factor can be used to estimate the leak rate from agitator seals.
2. MKl

Yo gl 1 o a 1 a aid v A U g’ .
legnTuunassiiia lunsiansudaninisnlng da wla'lasia (Boiler)
o Aa o
LALHN (Furnace) Waz walk (Flare) lasyiumiwandayaluianansniidays
ga M sUaasrsduniIdzine (VOCs) (Compilation of Air Pollutant Emission
Factors: AP42 w3 AIR CHIEF CD-ROM) lasfayadiulnnjaglug
A =2 o o {
a138uIHineTIN (Total VOCs) S9maaadadnu nIniuquiiaaaiyn

TalawluuIseNnIaszauRING 38828 8aTIUTINIUA1T19N 4.3-2 D9 3197
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M15197N 4.3-2

Qs l{ 1 o Q. ~ 5’:
duilszAnsn1vUanunadis (Emission Factors) §%5uansdsznaudunigninae (Toc)

= a aee x.s'\l ' P VL v & o V[ 1A ¢
NN Lmza’liﬂi:ﬂa‘ua%ﬂiﬂ‘ndﬁ&lﬂﬂ AIANALNK (NMTOC) 31NATLHN LA N B INWLATLLDD NNqﬂﬂim

auax’
TOC’ Methane” NMTOC"
Firing Configuration (SCC) Emission Emission Emission
Factor Factor Factor
(Uawd/10® unanaw) | (Jaud/10’ unanaw) | (Jawa/10° unanawn)
Utility boilers
No. 6 oil fired, normal firing (1-01-004-01) 1.04 0.28 0.76
No. 6 oil fired, tangential firing (1-01-004-04) 1.04 0.28 0.76
No. 5 oil fired, normal firing (1-01-004-05) 1.04 0.28 0.76
No. 5 oil fired, tangential firing (1-01-004-06) 1.04 0.28 0.76
No. 4 oil fired, normal firing (1-01-005-04) 1.04 0.28 0.76
No. 4 oil fired, tangential firing (1-01-005-05) 1.04 0.28 0.76
Industrial boilers
No. 6 oil fired (1-02-004-01/02/03) 1.28 1.00 0.28
No. 5 oil fired (1-02-004-04) 1.28 1.00 0.28
Distillate oil fired (1-02-005-01/02/03) 0.252 0.052 0.2
No. 4 oil fired (1-02-005-04) 0.252 0.052 0.2
Commercial/institutional/residential combustors
No. 6 oil fired (1-03-004-01/02/03) 1.605 0.475 1.13
No. 5 oil fired (1-03-004-04) 1.605 0.475 1.13
Distillate oil fired (1-03-005-01/02/03) 0.556 0.216 0.34
No. 4 oil fired (1-03-005-04) 0.556 0.216 0.34
Residential furnance (A2104004/A2104011) 2.493 1.78 0.713

RULLAG ®To convert from 1b/103 gal to kg/103 L, multiply by 0.12. SCC = Source Classification Code.
® Volatile organic compound emissions can increase by several orders of magnitude if the boiler is improperly
operated or is not well maintained.
4-12 S’lﬂdﬂ%ﬂ’]iﬂi&tﬁuﬂaﬂiz‘nﬂﬂ’]ﬂq‘ﬂﬂ’]‘w ﬂ’]iLﬂailuLLﬂadi’]Uaz@&l@ﬂﬂﬁﬂ’li
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A1519N 4.3-3

. d 1] o a a6 ‘1 o & a ..a
(Speciate’) §13UIENDUBUNILITINNIILNILRNLTBLNAI (Fuel Oil%)

Qs &l 1 o Q o ~
dnilsz@nsnisdasgnadns (Emission Factors) &1 IUNIIIUBNBIA

- Anadsdnlszananinldssna swauvasdnlszAnd
ARAVDIFITIINEY . . s ,
d13° (Uawa/10” unaaai) mslaagNags
Benzene 2.14x10" C
Ethylbenzene 6.36x10"° E
Formaldehyde’ 3.30x10~ c
Naphthalene 1.13x10° c
1,1,1-Trichloroethane 2.36x1 O'4C E
Toluene 6.20x10°" D
o-Xylene 1.00x10™ E
Acenaphthene 2.11x10° c
Acenaphthylene 2.53x10" D
Anthracene 1.22x10° C
Benz(a)anthracene 4.O'Ix10—6 C
Benzo(b,k)fluoranthene 1.48x1 0—6 C
Benzo(g,h,i)perylene 2.26x10° C
Chrysene 2.38x10° c
Dibenzo(a,h)anthracene 1.67x10° D
Fluoranthene 4.84x10°" c
Fluorene 4.47x10° c
Indo(1,2,3-cd)pyrene 2.14x10_6 C
Phenanthrene 1.05x10” C
Pyrene 4.25x10°
OCDD 3.10x10°™ E

UG : ® Data are for residual oil fired boilers, Source Classification Codes (SCCs) 1-01-004-01/04.

® To convert from Ib/103 gal to kg/103 L, multiply by 0.12.Based on data from one source test

c
Based on data from one source test

¢ The formaldehyde number presented here is based only on data from utilities using No. 6 oil.
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{ Qs &J 1 a
AN319N 4.3-4  dudszdndnisUaasaadns (Emission Factors) 91nN15LHN MR N5 I5ABI A

fudsz&nan1sUasunass SuduvasdalI=aNg
Nads . 6 . ,
(Uana/10 §ﬂ‘.lJ’lﬁﬂ‘V!Gl) n1slananagns
co,’ 120,000 A
Lead 0.0005 D
N,O (Uncontrolled) 2.2 E
N,O (Controlled-low-NO, burner) 0.64 E
PM (Total)’ 7.6 D
PM (Condensable)’ 5.7 D
PM (Filterable)’ 1.9 B
S0, 06 A
TOC 11 B
Methane 2.3 B
VOC 55 C

RUELAG # Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data are for all natural gas
combustion sources. To convert from Ib/106 scf to kg/106 m3, multiply by 16. To convert from Ib/106 scf to
1b/MMBtu, divide by 1,020. The emission factors in this table may be converted to other natural gas heating
values by multiplying the given emission factor by the ratio of the specified heating value to this average
heating value. TOC = Total Organic Compounds. VOC = Volatile Organic Compounds.
® Based on approximately 100% conversion of fuel carbon to CO2. CO2[Ib/106 scf] = (3.67) (CON) (C)(D),
where CON = fractional conversion of fuel carbon to CO2, C = carbon content of fuel by weight (0.76), and D
= density of fuel, 4.2x104 Ib/106 scf.
¢ All PM (total, condensible, and filterable) is assuned to be less than 1.0 micrometer in diameter. Therefore,
the PM emission factors presented here may be used to estimate PM10, PM2.5, or PM1 emissions. Total PM
is the sum of the filterable PM and condensible PM. Condensible PM is ther particulate matter collected using
EPA Method 202 (or equivalent). Filterable PM is their particulate matter collected on, or prior to, the filter of
an EPA Method 5 (or equivalent) sanpling train.
¢ Base on 100% conversion of fule sulfur to SO2.

Assumes sulfur content is natural gas of 2,000 grains/106 scf. The SO2 emission factor in this table can be
converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of the site-

specific sulfur content (grains/106 scf.)
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A1519% 4.3-5

o &£ 1 ° o ° o=
duilszdnsnisdasgnadns @I UNITILKA (Speciated) msﬂsxnauﬁuw%a%uﬁmmn

Y 6V Aag
ﬂ']ﬁLN'lv[‘Vi&Iﬂ'l“Iiﬁﬁi&I?i']Gl

R T GRRITEY - duszAndnisildssnaans | suduvesdnisedni
dsnany . 6 ,

(CAS No.) (Uawa/10° au.Wa) nslassgnads
91-57-6 2-Methylnaphthalene” 24x10° D
56-49-5 3-Methylichloranthrene™ <1.8x10° E

7,12- .
o <16 x 10 E
Dimethylbenz(a)anthracene

83-32-9 Acenaphthene”® <1.8x10° E
203-96-8 | Acenaphthylene’® <1.8x10° E
120-12-7 | Anthracene” <24 x10° E
56-55-3 Benz(a)anthracene <1.8x10° E
71-43-2 Benzene’ 21x10° B
50-32-8 Benzo(a)pyrene” <12x10° E
205-99-2 | Benzo(b)fluoranthene” <1.8x10° E
191-24-2 | Benzo(g,h,i)pyrene”* <12x10° E
205-82-3 | Benzo(k)fluoranthene”® <1.8x10° E
106-97-8 Butane 2.1 E
218-01-9 | Chrysene”® <1.8x10° E
53-70-3 Dibenzo(a,h)anthracene” <12x10° E
25321-22-6 | Dichlorobenzene” 12x10° E
74-84-0 Ethane 3.1 E
206-44-0 Fluoranthene” 3.0x10° E
86-73-7 Fluorene™* 2.8x10° E
50-00-0 Formaldehyde’ 75x10° B
110-54-3 | Hexane’ 1.8 E
193-39-5 Indeno(1,2,3-cd)pyrene”* <1.8x10° E
91-20-3 Naphthalene”’ 6.1x 10" E
109-66-0 Pentane 2.6 E
85-01-8 Phenanathrene” 1.7x10° D

RUNBLAG ® Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data are for all natural gas

combustion sources. To convert from Ib/106 scf to kg/106 m3, multiply by 16. To convert from 1b/106 scf to

Ib/MMBtu, divide by 1,020. Emission Factors preceeded with a less-than symbol are based on method detection

limits.

® Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act.
° HAP because it is Polycyclic Organic Matter (POM). POM is a HAP as defined by Section 112(b) of the Clean Air

Act.

¢ The sum of individual organic compounds may exceed the VOC and TOC emission factors due to differences in

test methods and the availability of test data for each pollutant.
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3. naNUa1sLadl (Storage Tank)

AU TETNNURIIBUNIGILLROINNAINNLAL (Storage  tanks) BAZNNTUHEE
(Marketing) man15aia28uuui1aas TANKS uuudnaasiinamlasdineu
frndRIunasanlszinAanizaiwin [(The U.S. Environmental Protection
Agency's (EPA) Office of Air Quality Planning and Standards: OAQPS) 81484
"Compilation of Air Pollutant Emission Factors, Volume I: Stationary Point and

Area Sources" (AP-42), Section 7.1, Organic Liquid Storage Tanks.]
4. szuvihtaunie (Waste Water Treatment)

LULU31889 WATER 9 lddmiudsaiiuansdunidszamweann vathdariiee
59084 7195719521103 (Drains) UeWnu (Sump) Whpiingw (Weir) 1193211
1iila (Open Drain) ﬂaﬁﬂﬁﬂgﬂﬁuﬁ] (J-Trap) #{11iatinila (Manhole Covers)
31932018 (Trenches) viald@u (Buried Conduits (Sewers)) Tadia (Junction
Boxes) amﬁguﬁﬁ (Pump  Stations) ﬂaﬁi’ﬂa (Clarifiers) AINTD (Trickling
Filters) Uat&uane (Aerated Impoundments) Uawn (Quiescent
Impoundments) #anaaliiw (Cooling Towers) WIBANOWLTI (Activated
Sludge Units) Q9LAL (Storage Tanks) %ul’ml,l,smﬁ’ll,ﬁsl (Wastewater

Separators) Lazliaanaznan (Settling Ponds)
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c:' a ° ¢ &
M1979N 4.3-6 Yazla ﬂﬂﬂ"%?%qﬂnim“ﬂ““ﬂmaﬂrﬁﬂ\‘]’l%

. s SNWINNINRNAVDI13991% (Total
aiUnsai (Equipment) anusaIId NI
Equipment)

a7 (Valves) ne -
PYDILARITHALLN 304
PaIRAITRANTN -

3 (Pumps) YDINRAITHALLN 12
PDIANITRARIN -

ABNLWIRLTDS (Compressors) Fa/latin) -

Ja¢a (Connectors/Flanges) N9 3 RO 483

MRIAALTIAY (Pressure Relief Valves) N9 3 RO 23

viata1eiia (Open-ended lines) 9 3 ROUS -

a ' & o .

TN NTENTI979 (Sampling v -

! ! N4 3 FONU

connections )

1A389N% (Agitator) N9 3 FOUE 9

A9 4.3-7  HA WAAINLBARazanIINTlaRaa1TBuNSgszraaslasins

Sundasing M558 (Fugitives)
glmzls
uasuaLanLws (n-Hexane) 1.09x10"
TwsAaw (Propylene) 6.53x10"°
WHaa (Methanol) 2.19x10°
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TwsAa% (Propylene) T8azLB8aLEAIANT19N 4.3-10

P a & a a a6 A
M1919N 4.3-10  FUALAANNUUNBVDIF1IDNNILILLRYNANEN

. Rfc" . anasgulng?
a3dun3dIzing aduzhvang
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WasUALENLT (n-Hexane) 700 zuulszan -

IWsiau (Propylene) 3000 FLUUMILEH -
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44 nsidszidivkanszny (Impact Appraisal)

ﬂﬂ‘sﬂ‘s:l,ﬁuwaﬂszwulwffumauﬁﬁi’mqﬂszaaﬁ%é’nlumsmﬂm‘sfﬁs:é’wadNaﬂszﬂuﬁ"l,éf
IMNVUADUNITAIRUAVOVLIANITANEY NTILATIZRIZAUNANIzNULTWAITIATIER
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v & =3 d' [ 1 ] d' > o
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# loun miﬂsmﬁummLﬁml,%aqmmw (Qualitative Risk Assessment) Lazn1yUszidn

AMULREILTIUIN D (Quantitative Risk Assessment)
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Indices 2010
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