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1)  sreacnaddg

nngaviegefing aeslasants Taaldasnisgaiila (Open Cut) luiunan inanfia
TP5MXS wazfianuaad Uan. (Wundnesan1swmun) wazldisnisauaen (Boring) 1aansANUANLANeanil
HANANTY TPSMXS Uazauugyain 48 (1atdszi 2) anannliinanisanszasvesduazaasainnisyn
Wautau sanvianisldiesesiie wsesdnssng o lunisneadrs enannliiianagaisainnismnlngd
4 ¥ - daa a4 - 4o & y
\IRINA9T24LATENEUA IuanisNRAAnssNN1gieaFie Asianasdssifiunansznunenaninauingld
LULANABININAAAIE4RT AERMOD Version 10.1.1 U84 Lakes Environmental Software (AERMOD

Model 21112; U.S. EPA) 3181aZ188iAfat)
(1) nSlFLULINRRININANAAFAS

W3 mTidnenldunusnasmisadindngns AERMOD ilnuuusnasfiiamunlng
AMS/EPA Regulatory Model Improvement Committee (AERMIC) Humienuiifinannanusuiioues
2 A9AN3 A® American Meteorological Society (AMS) ae Environmental Protection Agency (EPA) %\‘1
119171 EPA 40 CFR Part 51 (Federal Register, 9 November 2005) lannuualif AERMOD il Regulatory

Model AM%5LN191U 32 N UNTUNINTZANUNANENIBINA

AERMOD iflu Steady-State Plume Model @14 Gaussian Plume Equation tduaunns

1
a

fuglunistsziiunisunsnszane tneldnguuesduusseanisfegfaiuialan (Planetary Boundary

.

Layer) lun1sisziinaniozenidiialdAruaninisunsnszanauan e luussenid Ineuuuanaes

o

AERMOD uilsdutissenniasaniilugaasdqu 1 Stable Boundary Layer (SBL) A ussennaiiagifinriu
Ralanuaslasuansnaanusadaaniuainialanidunan way Convective Boundary Layer (CBL) Ag
ussenAnagRatuialanaalasuantnaainnisnianfewtunan Inanisvinunanisunsnszanaues
naneludu SBL axldannis Gaussian M9 TULUITILLAZLUIAY WeludW CBL axldannis Gaussian
@I TR LN dauluuuafaasldanns bi-Gaussian Probability Density Function @4iansaun
ANHUENNTUNINIzANTIRINgNNANA AT UAoNUTAsAaziN1sarHaunALNILdauLA BN UNId9Y
d - & - ¥4 o N v e
waaun laudanuresgilssmalaaanns lunungfdssmadudau Sennsiansaniladesananoiiy

nsumlymiaTuaes ISCST3 (Regulatory Model #ldagjinxnnaniaauiiy AERMOD) Tunstiiaaiugs

U

203N UNAAINABY4ININANNGUANUTRILAD A 1UTUNANNNIVDIULLIA1A8S AERMOD axnenagLl

lasail
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1. nudnindasuulasesussainia Planetary Boundary Layer
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4 ¥ = L vy o a a & a
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5. NIATUIUAINHGIUBINGH ldgnmninssauaNgalany
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Tagluguuuninidn AERMOD Taadayainid1d11iu AERMET wilsdayatiu 2 d9u Aa daya

gelaNAneN (Meteorological Data) uardayasnuouziiuiia (Surface Data) :aaziBanfall

*dayagnRuNIngn (Meteorological Data) wilaiflu 2 dqu leur (1) daya
gRiaNINaINUia (Surface Meteorological Data) Usznausae dayafiAn1suaza1uLiaan (Wind

Speed & Direction) §runy (Temperature) ANNFIFIULNA (Ceiling Height) waziTunauunlnaga

Kl a

(Cloud Cover) tnglddayansnsaadnainiasa 3 dalus anitgetasingivioalih Asudnscaas 1a9

al

o |

a a 21/ |dl o v | o A o 491 d‘ a
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a

peiunn@eamie dszunn 6.0 Alawns) saniudeyaanmnil (Temperature) AANI9LAZANNLEIAN
AR LN AR UATHATNNFNLANILANA TRINTHATLANNANTY (FIBgNALUANILAINA BLNBLiad
o o ] 49) dl a o = A a d’ ¥
sre0d Amdnszees waniuilasenislinisiirnzdunnidaamile Uszann 1.6 Alawns) Gadudesyas
n3adngae 1 69lNe uaz (2) TeyagniaNinae1nIATULUN (Upper Air Meteorological Data)
UsznaumiedayaANGIHNaN ANNAY TANISLATAINEIaN Larauuni tnalddayananisnsadn
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WIND SFEED
{mis)

[ =110
Bl ss0-1110
Il sw0-530
Bl :c0-s570
[ | 210-360
[ ] as0-210

Calms: 28.18%

WIND SPEED
{m/s)

] ==1110

Bl ss0-11.00
Il ;0 550
Bl :s0-570
[ ] 210-380
[ ] os0-210

Calms: 22.40%

W.A. 2563

5U% 4.2-1 AaudIUTUNSANEN W.A. 2562-2564
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WIND SPEED
(mis)
T »=11.10
B ss0-11.10
Bl 50850
S B :60-570
\ ] 2.10-360
T _— " | os0-210
S ' Calms: 24.08%

W.A. 2564

5U% 4.2-1 BaandIuSunsANEN W.A. 2562-2564 (6ia)

¥ o

* 23a e (Surface Data) Usznausag A1 Surface Roughness Length
F1 Bowen Ratio uazA1 Albedo iansaunannansauensldilszlemfian laeldunufianiwnisldfimues
NauWAINTIAY LL@ﬂﬂﬁi@ﬁg@mﬂ%ﬂs:‘lﬁmﬁﬁﬁuu?wma@uﬁuﬁmmﬁ@qaﬁmu%wmﬁ’qaiﬂq VLRI
gasnTugnfioning uanaudnans (faguii 4.2-2) lnadiuuadidananalu 2 4ea9an T6ur iHeu
WOARNIBU-LNENEY (F)UAY YT00)FBULAZOANUIN) UATIRIUNOEHNIAN-AAIAN (gHL) wazidanTdrd
A9 7] mwﬁﬁwumlu@'ﬁ@ AERSURFACE (Revised 2013) 184 U.S. EPA A9LAAIINEALIBEAATF d
pumsldslanMausannsed 4.2-1 e lduumenisduanmaenans “uuanienslduunsiaes
detsnifiunisunsnszansuafemisenie” dafauua TN sU JRmHuLINI9AINaTY Fausisui

24 JuNAN 2557 Fail

(1) A" Surface Roughness Length 1¥A1taasisraminuuunaadiuniin TusaAl

3 Alawms uveaniu 8 dou GeAdanatarauetiudndauiunaesnislduss Tamiaudssinnsing

a

(2) A1 Bowen Ratio MALaaeLsrAma kLU ld a9l min analuiui 10 x 10

Alawms

(3) A1 Albedo MAaatarAmmALLL I aa9msn Aneluiud 10 x 10 Alawns
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m19719% 4.2-1 A1 Surface Roughness Length, A1 Bowen Ratio WazA1 Albedo

pNANEUuzNIsUselamiNmAW

Seasonal Values”
Class Surface
Number Class Name Roughness Bowen Ratio Albedo
Length (m.)
1 2 1 2 1 2

11 Open Water 0.001 | 0.001 0.1 0.1 0.1 0.1
12 Perennial Ice/Snow 0.002 | 0.002 0.5 0.5 0.6 0.7
21 Low Intensity Residential 0.4 0.4 0.8 0.8 0.16 0.45
22 High Intensity Residential 1 1 1.5 1.5 0.18 0.35

Commercial/lndustrial/Transportation (Site at Airport) 0.07 0.07 1.5 1.5 0.18 0.35
2 Commercial/lndustrial/Transportation (Not at Airport) 0.7 0.7 1.5 1.5 0.18 0.35

Bare Rock/Sand/Clay (Arid Region) 0.05 0.05 4 3 0.2 NA
o Bare Rock/Sand/Clay (Non-arid Region) 0.05 0.05 1.5 1.5 0.2 0.6
32 Quarries/Strip Mines/Gravel 0.3 0.3 1.5 1.5 0.2 0.6
33 Transitional 0.2 0.2 1 1 0.18 0.45
41 Deciduous Forest 1.3 1 0.3 0.7 0.16 0.5
42 Evergreen Forest 1.3 1.3 0.3 0.7 0.12 0.35
43 Mixed Forest 1.3 1.1 0.3 0.7 0.14 0.42

Shrub land (Arid Region) 0.15 0.15 4 3 0.25 NA
! Shrub land (Non-arid Region) 0.3 0.3 1 1 0.18 0.5
61 Orchards/Vineyards/Other 0.3 0.2 0.5 0.3 0.18 0.5
71 Grasslands/Herbaceous 0.1 0.05 0.8 0.4 0.18 0.6
81 Pasture/Hay 0.15 0.03 0.5 0.3 0.2 0.6
82 Row Crops 0.2 0.03 0.5 0.3 0.2 0.6
83 Small Grains 0.15 0.03 0.5 0.3 0.2 0.6
84 Fallow 0.05 0.02 0.5 0.3 0.18 0.6
85 Urban/Recreational Grasses 0.02 | 0.015 0.5 0.3 0.15 0.6
91 Woody Wetlands 0.5 0.5 0.2 0.2 0.14 0.3
92 Emergent Herbaceous Wetlands 0.2 0.2 0.1 01 0.14 0.3

URHIELUR : " Values are listed for the following seasonal categories: 1= Midsummer with lush vegetation; 2=Transitional spring

$inn . Aauilasain “AERSURFACE User's Guide”, US.EPA, EPA-454/B-08-001, January 2008 (Revised 01/16/2013)

with partial green coverage or short annuals
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&119uR1 Surface Roughness Length, Bowen Ratio La Albedo Fldlunsign
WUUSae AERMET Aruanilngl4Tusunss AERSURFACE daflulsunsuseslu AERMET tsunss
AananaaeluN19ATUIAAN Surface Roughness Length, Bowen Ratio wag Albedo Tne/lddayianasld
Us=lamfAn (Land Use) 184nsuimundian Geaun1sildlunnsAuinisn Surface Roughness Length,
Bowen Ratio tag Albedo Tulilsinan AERSURFACE LiluannisA uaniaas U.S. EPA WAYATIALNIG
ﬁﬁmmﬁizﬂumﬂmﬁi “ADEC Guidance re AERMET Geometric Means; How to Calculate the Geometric
Mean Bowen Ratio and the Inverse-Distance Weighted Geometric Mean Surface Roughness Length in
Alaska, Alaska Department of Environmental Conservation Air Permits Program, Revised June 17, 2009”

v
ANNNTNNTIANLIUN I AZIDEIAAIT

o

- @1 Surface Roughness Length: 14AN@a8311AMALLLAWNUNIN Aafd

X|= [(X "1 (X)W2 - ... - (Xn)wn]l/Z(W)

Wa X = AnefusnAftaluunaainuin 99961 Surface Roughness
w = anhuinvesdeya (Weighting)
n = [ wuldszinnaas Land Use Tuiui

o

- A1 Bowen Ratio: ldA1aassunamimauuylunoaunmin Ae

x|= [(e)"1 - (x)"2 - ... - (2,)Wn] /T

ANRALLIINAIALLL tNE291 1IN 18941 Bowen Ratio

ANEAZEIUIRINUN Land Use waazilszinn (Fraction)

T =

AUl INnaad Land Use Tunui

n

o

- A1 Albedo: lfAaasaIAmauLLL lda9tmin fail

n
Yic1Wi'Xi

X =
Z?=1 Wi

At arAmALLL o9 MIn 199A7 Albedo

ANEPA21BINUN Land Use waazilszunn (Fraction)

S =T X

1L 3ENaaY Land Use Tuui

ImediAn Surface Roughness Length, Bowen Ratio wae Albedo N lun3undn

LULAN8894 AERMET WAAIAIAIFIEN 4.2-2
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M19719% 4.2-2 A1 Surface Roughness Length, A1 Bowen Ratio wazA1 Albedo
lddanuuusnaas AERMET Tuda9i9a1 2 9anTa
(NAURY UTANATDUUALYANUTT : WOAINIEU-LNEIAY LA AN | WOHNIAN-AAIAN)

Surface Roughness Length (m.) Bowen Ratio Albedo
NAUAY NAUAY NAUAY
87U (W.8.-L0.81.) aaelu (W.21.-L3.81.) aaelu (W.81.-L.21.) A
s s ;g 19 |9 qlz' U
WU | gavua | gesau | (W.A- | gauwa | q9sau | (W.A- | 9auul | 9eeau ( \
N.A.-F.A
(W.el.- (n.w.- 61.A.) (W.2.- (N.N.- F.A.) (W.e1.- (N.w.-
H.A.) L8l N.A.) bN.8L.) N.A.) b8
g 1 0.131 0.281 0177 0.95 0.76 0.6 0.18 0.18 0.16
duA 2 0.236 0.454 0.290 0.95 0.76 0.6 0.18 0.18 0.16
dui 3 0.344 0.482 0.427 0.95 0.76 0.6 0.18 0.18 0.16
daui 4 0.25 0.461 0.325 0.95 0.76 0.6 0.18 0.18 0.16
duil 5 0.078 0.222 0.114 0.95 0.76 0.6 0.18 0.18 0.16
duil 6 0.309 0.481 0.367 0.95 0.76 0.6 0.18 0.18 0.16
daui 7 0.135 0.342 0.179 0.95 0.76 0.6 0.18 0.18 0.16
daui 8 0.096 0.290 0.132 0.95 0.76 0.6 0.18 0.18 0.16

(2) wwIeuazsaunAzIulumelsziuy

(2.1) nsdszidiuRansENUAINHUAEaaq

|
)

ANty adnsIN1sseuneuazanaINunnessne 61989a1nenans ApP-42,
Fifth Edition Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point and Area Sources
(U.S. EPA, 1995) W41 130Nt uaraasiuat AUANH UL 199TaNsT 99ALs2NaUU09AY ANTUTBIAL
FONTIANINNNEATENINYN 11 AITIAN ULATTIAN AN faNDszezioa lunInesding Taadnsng
SNt UATaRILRAY §1989A N U.S. EPA, 1995 Muuaiuazassaniiuiineaing 1.2 susanuiineaing
1 1aAafBiLRau 190 0.00011 NFNEANIINNATEEAUNT MuualiiNIssvLNEuaINRianssunIsnaasng
Tasans ez ludaananyineu lnanuus factor 1esdmsnisszungludalusidnisnesdng win 1
waznuue factor 1898m3IN199ELNe 0 Falueiliiinasneafte wiadu 0 duiu Arasndndueadu
araa3998 (TSP) 1ade 24 dalus aziiuArpududuinifinainnisscunauainunasniiiarenizdalug
ol Y o =y = Y I’ | X 4 ya
PinnIneaing uazdaluliinsneaieazlidinasszuneduazeesla o uenainil Asnun lanansn
g ¥ v 1 QII a = Y a 1 o N %’ a dgj n:ll 1 ¥ dl
ANANTNTUIBNE UAZ R NAAAINNIATANENAY ATLATLNININITRANINUNLTUNUNABAT T9ay
arusnanInnuluazeaslalszuiniferas 50 (61989a1n18N419 AP-42, Fourth Edition Compilation
of Air Pollutant Emission Factors, Volume 1: Stationary Point and Area Sources (U.S. EPA, 1985)
v Y

Wiade 11.2.4.4 Control Methods) Iagl@nnmuaauiaiungailadaduunasnifinduazess wazdeanan

AN9INNIU AUFUNT3U I RUAANI LN UUENANNABNIND RS NFIANSI9N 4.2-3
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A15199 4.2-3 auaNuArallauazdaaaImevitnudniulssiiunansenuanngd uazans

AEn1snaasa ’nmmﬁuﬁﬂmﬁjm 12912871N19YN9U
N2 IBRAEATNNT ﬁwumiﬁﬁmmmLﬂmﬁm’mﬂ%wmﬁuﬁﬁhLﬁumu 8 Falu (8.00-12.00 1.
yaiilm (Open Cut) 10 LIRS X AYTNENITBILUIYALLIA 200 LWAF/T99N1T | LAz 13.00-17.00 1W.)

LGRS
N1999118AR8ATNNT ﬁwumlﬁ’ﬁmmm’?wﬁuﬁﬁLf;m‘]_i@é”u—i_i@m Tagon | 8 Falu (8.00-12.00 1.
suaam (Boring) ﬁuﬁﬂﬁu‘”‘mmuﬁq U115 20 x 20 LRI waz 13.00-17.00 %4.)

(2.2) N5UsEL N UNANTENUAINNARITINNLATRILUR

ANTNANHAINIANANNIZUNBNANNTH 1T TR IWRIIB9LATSEUE AL

fingansuaunavenlas (CO) uazaanlasaaslulngau (NO,) TnaWarsaunlugilavesfinglulnsaulaaanlas
dl a 1 e = a d” a; g 1% d?j [ a

(NO,) @vilnansznulnansssaguainaasnyee TnaiFurunaivainialuiuiineainaavegdunia

TUIA UAZATUIULATEINT FINTITINIAINIIINIUTBLATEIANT A vuaaNNFAgulunisdszfiuuen

aal S |
FNHNATNITNAATIN ANU

N13919%862238n199015A (Open Cut)

a Y aa A v = & A '
ﬂ@ﬂ?ﬁ'ﬂﬂqﬁ‘qq\jmﬂﬂQﬂQﬁﬂf]?ﬂﬂL']Jﬂ Usznavumag NITLATHNNUNURSYATEN
' ) = o a = o Ao o | e
NIT9WNA LLASNITNALUND Tmﬂluﬂq?ﬂﬂﬂqiﬁL@@ﬂﬂﬁ‘gLNuLﬂﬁ‘@\‘]‘Qﬂ?WNmuqﬁLL?QNW?QNLL@Zﬁq@m?r]ﬂ'}?
A o =~ Y A A a e o P & =
?Z‘Uqﬂll@@q’iqqﬂLﬂ?@ﬂr‘ﬂﬂﬁ‘ﬁ;\‘iﬂ;ﬂ (ﬂ?ﬂ&@'}ﬁ'qﬂ‘ﬂﬂ;ﬂ) LL‘ZQ:?L@‘ﬂﬂﬂ“’]ﬂ??NV]I?]?ZHZLQ@']H’]HVI’Q@ AR NITLATEUN
& A R ! Y ' ° o
NUNUASYATEN 6]]\1Lﬂ?@ﬂ@ﬂﬁ“wLﬂuLLﬂﬂ\ﬁ‘zuqﬂN@@f]? VL@ N I0YM (Backhoe) Iﬂuﬂﬁiﬁqm?ﬂ\? FIUIU 2 AL

WA 151 waeAeAY LazsnusInn (Dump Truck) Iﬂﬁﬁﬂm”uminﬂﬁuﬂ@ﬂmnﬁuﬁ AU 1 AW TUIA

' '
=

160 13981 WM9a1n13n19 W N uRaN 8 FaTuasadis (08.00-12.00 U, kAL 13.00-17.00 1.) Nua ek
4 . D e - ¥ 4 4 4 o A 44
N1392UNENARITANNLATEIAN T WWUAIN LA RUUNUNA (Area Source) LHAIAINLATAIANTNNTARDUN

AABATLEZIIAINITABATS LFAZTng

N19979% 2608 3N1928UAAA (Boring)

AaNINNNTINNYIasnLAEN1TsUAan Usenausag n1sidlaliesu-1ade uaznig
. dl \ = o a = o Ao 9 .
suanniadnaia taalunisdnen laaentssiuiAse99n N NI ALINEIIINLALANFAIINIFIZLNEINA
= o = o A A a Ry a A o A
AN9AINIATENANIGIAR (NITanFIegn) Lazidanianssui MazaznauIuign Aa N19AUABALNEINY
718 B9ULAFAINNINTULUAITELNENARNT Lawn eradnla WA (Generator) 1 lun1s9ULARDULATRIA
a8m (Auger Boring Machine) @111 1 1A38 2u1A 195 Wt Rdaanainisnnanulufiungan 8 dalus

o

ABS1 (08.00-12.00 1. WAL 13.00-17.00 1.) AMuAlHN1292L8NAE139NLATIA N ULUAIN A LU

|
v A

qm (Point Source) LHa9aINATENANITINUeL luNUNATALAYNRARRIRLALN uaTiMuARINNgIYIe

Tode 2 weg iduEuAuENAI9 0.2 WA QN 100 B9AEAITNE LATAIINITY 5.4 ATHEAWNT
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. . 4 o 4 4 A
NNTATUIUBATINITTEUNLNARIFANNLATAIAN TG 1LATDIEIH A LHAT b L1

AAN7INN1INBATI9U89IATINNT B19BIAT Emission Factor anten4ns “Exhaust and Crankcase Emission

Factors for Non-Road Engine Modeling-Compression-Ignition”, U.S. EPA (2010) Iagisneazidear1amsn

N1992UNERNTNANHAINIARNINLATAIANIN T IUNANIINANINBAFI FIANSIN 4.2-4

AN 4.2-4 ABARSINNTIELNEANTHANHRINAINNLATAIANT AINNANTINNTNBRS19UBELASING

—_ . 31UIU qu1m | Emission Factor | 8R91N992LN8IAINLIASASANTUDIIASINNG
28N19NAAT D e - . o .
> L. BURINILUA |  WFINN (NTH/LTIN/ . o - - o a ”
AUABUNITNAATN - \ \ o y (NU/AUN) [ (NTNAUIN/ATNLNRAS)
X o NANE | (ABLKAY DI
szLnniATasans . -
2INTA nLum) co NO, co NO, co NOy
1. M3219%BA2EIEN15YAL A (Open Cut) / AANTTNMTLAZENNUNUASYATRY
70%A (1911 8 Fal) 2 151 0.310 | 0.025 | 1.55x 107" | 1.26 x 10°
20UIIN (119U 8 Faluw) 1 160 3.7 0.3 | 0.164 | 0.013 | 0.82x 10" | 0.67x10°
598 3 462 0.474 | 0.038 |2.37 x 10" | 1.93 x 10°
2. NNFINVIBAEIENITAURDAA (Boring) / NANFTNNNITAURBALNDINSYIE
wizaanWln iy dwsudunaen
i . . Lo 1 195 0.200 | 0.016 - -
ATENAUARA (TN 8 FaTi) 3.7 0.3
T4 1 195 0.200 0.016 - -

1 e

? Andnsnsszunganiesesdanseasiasanis nadineainauuy Open Cut lumnaiufigagalifiu 2,000 A1919WAT (10 WAT x 200 HAS)

3

quvialede 2 s Ui ALENANY 0.2 WA §rUNNH 100 BNANIEAIEEA UAYAINIEY 5.4 INATFETT

“ irassiuaan N lunsnaianisiinissiiaen liiinssrunenaanailasann i ind wsudumasuannezasn i i

Tunsdszifiudranaudaduses NO, Aidunasinilaainiaiesdnslunis
rea¥elasens IdAnduyssansnisutsdis (Conversion Factor) e adsn NO, \iluan NO, Tnelalde
finannisenludluitesausazdsun NO ludadauiinnnndn NO, WANA9IAINTZUNEBBNY
UT781N1A NO AzAaE 7 ﬁ’]ﬂﬁﬁ?‘ﬁlﬂu‘]_l?ﬁ‘ﬂ’m’}ﬁLﬂ?ﬂlﬁlutﬂu NO, Mnlidndquaas NO, fifinduides I
ANZEEN AN UMA T LATLA LT 34 Final Localized Significance Threshold Methodology, SOUTH
COAST AIR QUALITY MANAGEMENT DISTRICT, June 2003 Revised July Wi 2-8 (Fatiasan Arellano,
J.V., A M. Talmon, and P.J.H. Builtjes, “A Chemically Reactive Plume Model for the NO-NO,-O, System,”
Atmospheric Environment 24A, wiin 2237-2246) laszydadau NO,/NO, Aua mﬂugﬂ‘?‘i 4.2-3 uay
maeR 4.2-5 nstlszfiuanudidures NO, annisreaiieedlasinistedundariniiaAewsoes
Al lunnsrieatsadlduanisusziiunisunsnszareses NO, Tnguuusnaes AERMOD tunnsAuanin

ANLINTIIRY NO, AvedAgau NO,/NO, AMNTEENNANLUAINLHATEILAATAAZING

1519 18ulaFlnsl anim 4-13

" fvunlinnsszuneuaatsanieTesanslunsneai waaeAsnIsuaee (Boring) iluumasniiauunqe (Point Source) tABnvMuAAI1H

AnuLlasannianans “Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition, U.S. EPA, July 2018.
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0.8

0.6

Ratio

0.4

0.2 /

[} 1 1 1 1
0 1000 2000 3000 4000 5000

Downwind Distance (m)

i1 : Arellano, J.V., AM. Talmon, and P.J.H. Builtjes, “A Chemically Reactive Plume Model for the NO-NO,-O, System,”

Atmospheric Environment 24A, 2237-2246 (819A"W Final Localized Significance Threshold Methodology, SOUTH

COAST AIR QUALITY MANAGEMENT DISTRICT, June 2003 Revised July 2008)

gﬂﬁ 4.2-3 NO,-to-NO, Ratio as a Function Downwind Distance

MN999 4.2-5 NO,-to-NO, Ratio as a Function Downwind Distance

Downwind Distance (m) NO,/NO, Ratio
20 0.053
50 0.059
70 0.064
100 0.074
200 0.114
500 0.258
1000 0.467
2000 0.750
3000 0.900
4000 0.978
5000 1.000

17;34'1 . Final Localized Significance Threshold Methodology, SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT, June 2003
Revised July 2008 11 2-8 Fpnladann Arellano, J.V., A.M. Talmon, and P.J.H. Builtjes, “A Chemically Reactive Plume

Model for the NO-NO,-O, System,” Atmospheric Environment 24A, Wiin 2237-2246
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(3) nsdsziiunansznusAanunaaulug
(3.1) amdanm

qadunanldduiuAnsiudaidu 2 dszinn Tnsqedunalscinnusn Ae

1 o a dJ v o dy dld a o 9/&1 :l/
qadunasauunaeniln 9ldnuuasauafunAnEUIA 10x10 A19ATawmAs nvua i ldnsaaeg
Tazann9iduqnAudnaINIasNunANE uaziIuAAINAzaATa9nIALLLTNASA (Variable Grid
Resolution) Tnainnuunliaanuazidanninseusnuninsanisauieansseas 1.5 dlawms ldanuazidss
100 1wmg ey 1.5 Alawwns D9 3 Alawas ldronazieen 250 wns wazfisver 3 Alawns aull 1daanu

azlagn 500 WAg dmsuandanaszinniass Ae aadananlipouauladluivey laun guaunag)
Tnapealazanng wazAndnaslasunanssnuinemnsevizaduniunaaulvasanisladiunansyny (Sensitive
Receptors) T9NANITATIRADLUNUNLTII LU e R 2a9lnsanns nuduieaulue 6 wis lawn
[ a a o a 901 [~1 alal & [ o
wyriusAsuiudad guaunuesiifiu Aendsaesh gauaugenilsei wiuwnevdulan uasaguau

BREFINNINUT Tedlszezinainunasnuiiauafizn1eeniAaanisnaasiesaedsnisaadauazdanig

Auaanag g 40-310 WAz 70-390 AT ANNAAL SEATRLAMAIANGIN 4.2-6 (61909517 2.6-2)

AN519% 4.2-6 Nunaaululsanislasunansenu (Sensitive Receptors)

2 4. ) oo FELUINAN FTHZUNAIN
. o | Wuneaulwisans wne L e
AR o WUIINYIDES NUNNBFTN (LNAT)
lasumansznu — — . - »
nAnzauaan (E) | nawuda (N) | N4 (LNRg) yniile AURDA
1| wyjthudsmsuiiugna 736305 1404591 40 40 70
2 | guTuvuesiudu 736530 1404388 140 140 335
3 | Wlandaesn 736366 1404688 150 150 190
4 | gurutesilsziln 736175 1404741 185 185 185
5 | wythumevdulay 736364 1404733 190 190 225
6 TUTUTRE TN 735847 1404636 310 310 390
AFNEA-FIFA 40-310 40-310 70-390
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(3.2) wanmsUsziiunansznUANEUAzaDl

n13979viasaeaan199ada (Open Cut)

AT U uazandsIN 1RRe 24 Falus HANgegawintu 101.95 Tulasniusie

v
a K

v 1 1
aNUIARNAT AATULTMNWNNeaFe Wesaniunan1snadngegaluaniniaqiin udnmmytinu

A o oA

F3ATUHUNA Waduil 3-8 nqunAN 2566 FallAWINGL 68 lulasniusegnuiaiiums vinlilA L

169.95 lutasniusiagnunafiums arusunundeulnosanansenulndipasivunnesing wuaududuy

o o

Huazaarniaagudas 1.99-15.67 Tulasniusegnuismiuns ilesaniunanisnsaadngegaluanin

)}

aqiiu inldAeg ludae 69.99-83.67 lulasnfusegnuiadinns GeiiAneglunusiuinsgiuniy
UsTn1AAIENIINN1TAIUINRRNUINTIR aTUT 24 (W.A. 2547) (399 MUUANIATFIVANINEINIA
Tuussaaniaiall (FnuualifiAnlaifu 330 lulasniusegnuiafiung) saaviBanfenns1ed 4.2-7 uas

g1l 4.2-4

N19979% 26289 8019261A8A (Boring)

AHdNduEuazaassIn e 24 ol AAgegawindu 32.18 Tulasniusie

a9

|
' g A

gnUIATNAT AATULTIMANUNNea5s Wesaniuranisnsaadngegaluaninilaqiiu (68 lulasniusie

anunAriung) MnldiAwwindy 100.18 lulasnfusagnuiafiuns duiuiundeuluasanansznuy

IndlAgsnunnaass nuaududuluazaassuiaagludas 0.51-5.03 lulasniusagnuiafiueas

U

\WHaganiunanisnsadngega luaninilaqiiu vinliiAnet lutas 68.51- 73.03 Tulasniusagnuieriums

TeilA1g unuTiNInIgIu P18aTBRAIINSI9N 4.2-7 uazgilii 4.2-5
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AN5199 4.2-7 ANNTNTUAURZBBITIN (TSP) Lafe 24 Falaa

AMNULUINADINNANAAEATTINALANMNWITAq1iY

. AMNITNTUHUATRRITINRRY 24 Flaa
FTHLU

©

T oa . (lulasnsusagnuiAniumg)
Anen AINNUNNAA

=p
)

U

AIAMNLITNTY | NANISATIAIAFIER
(mng) R < v 59N
Anuuudaaet | luanmwilagiii

N19919viaAE38N15YALLla (Open Cut)

.. fuiineai
RRES G ERE T 101.95 68 169.95
(736293 E, 1405047 N)
wyjtiudsasniiuga 40 15.67 68 83.67
ﬂ;muuumﬁmé‘u 140 4.24 68 72.24
Anandeansn 150 3.94 68 71.94
guTuTelsyi 185 3.20 68 71.20
uijtiumardulas 190 3.06 68 71.06
TNTUTDYTINHWRIUN 310 1.99 68 69.99
ABNER - AEIER 1.99- 15.67 68 69.29-83.67
N19219Y12MAEIEN1TAUABRA (Boring)
.. fufineai
RRES G RE T 32.18 68 100.18
(736211 E, 1405031 N)
wyjtiudsasuiiuga 70 5.03 68 73.03
ﬂ;muuumﬁmﬁu 335 0.58 68 68.58
Anandeansn 190 1.49 68 69.49
guTuTeylsyi 185 1.73 68 69.73
uiriumadulas 225 1.37 68 69.37
TNTUTRUTINWRIUN 390 0.51 68 68.51
Asgn - Agegn 0.51- 5.03 68 68.51- 73.03
ARSI 7 <330

wanenue | nansadaauninenAlaaEnLInE tinnmjiudasiiiud1a Wedui 3-8 wouniAN 2566

? UsznAAMENITNNIRIIARBNUMITR ALT 24 W.A. 2547 F89 NRTgIuAmNINeINIATuLssENIATaevialy
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Tr39N197Ie 4RI EITHTNALLLNEUN 5 (dauaens Asan 1) 6 U5 Uan. a1 (uunauw)

1405600 1405800 1406000

1405400

=]
=]
I
e}
Q
I

1405000

E
L
=
o
e
=
s
=

1404400 1404600

1404200

1404000

1403800

1404800
Al_lfl_lflgt_AJq\_lglfl_l;Afl_lglfl_lngglg_lJ_lgl_!g_]_l_t;lqglglglfA_I4IAA_I<|414I_1414|41‘I_| Y

[TT T T[T T T T[T T TrTld LI I O A L O L B B
735200 735400 735600 735800 736000 736200 736400 736600 736800 737000 737200 737400

UTM East [m]

PLOT FILE OF HIGH 1ST HIGH 24-HR VALUES FOR SOURCE GROUP: ALL ug/m”3
Max: 101.95 [ug/m”3] at (736293.01, 1405047.71)

2.00 5.00 7.00 9.00 10.00 30.00 50.00 70.00 100.00 101.95
@  wiudianiuda @ guruseslszih
v o i »
@ pruwmenindu ® witwuneriulay
N - ' o
G fhadiaed ® aHTumesimiAL

FUN 4.2-4 L ULARITEALANNTNTULDIE UAZRRI5IN (TSP) LaRe 24 dalng

AMNNI$IVIBRAIEIEN15AALL A (Open Cut)
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1406200

UTM North [m]

: £

. e’}
MEEAILAYNID 01/04/2022
el 2]

1403800

I‘\llll\llll\‘llllIlll‘\

L L L L L LY I
737600

735200 735400 735600 735800 736000 736200 736400 736600 736800 737000 737200 737400

UTM East [m]

PLOT FILE OF HIGH 1ST HIGH 24-HR VALUES FOR SOURCE GROUP: ALL ug/m*3

Max: 32.18 [ug/m*3] at (736211.12, 1405031.51)

I 4@ N
1 7.00 8.00 10.00 20.00 30.00 32.18

3.00 4.00 5.00

2.00
@ withudiesiiudna @ guauzemlszih
@ rwmeniniu ® withweezdulay

Nandiaasn UEUTBE TINWRNUN

U9 4.2-5 LULAAITEALANNTNTULDIE UAZARI5IN (TSP) Lade 24 dalug

AINN1TINNBALATNITAURBA (Boring)

1519 18ulaFlnsl anim 4-19



e unslsziiunansznudanndan

>
o

{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 136 Uspn. anin (Nunse)

(3.3) HANITUTLLRUNANTENUANNNARITAINLATAILUE

n13979viasaeaan199ada (Open Cut)

' I o

- ArganfuauNauanlas (CO) wae 1 97lud way 8 dalng HAngegawinfw

a9

£ 4 1 1
2,555.05 48z 680.51 lulAsniusagnuiAriiums aIna1dL finduuuniuineadng Wesaniuunanig
1% o a [ a a o a dl o dl dl ISP [
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%q@ﬂﬂumm‘ﬁmmﬂﬂumuﬂi:mﬂﬁmzﬂﬁmm??qLLQ@@”@NLL‘M’WE arfuft 10 (W.A. 2538) Bag fmus
mmﬁsmﬂmmwmmﬂélumﬁ‘mmﬁquvlﬂ (FvualsiAade 1 4l uazAadn 8 Falus v 34,200

uaz 10,260 TulasniusiagnuAAMNAS AINATAL) TUAZREAAIAITIN 4.2-8 LATAUUAAITLALAIN

al

dnduanuuusasmsntinaians A 4.2-6 Degi 4.2-7

- fnalulasaulaeanlas (NO,) wae 1 90lus HAngegawini 11.03 ulasni

FlagNUAATNAT NATULTMNUINea5s Wasauiunanisnmadngegaluaniniaaiiu usnmmajiing

' I

P3AsHUANR e duil 3-8 woen1AN 2566 TeiAWINAL 19 lulasniusegnuiaiiumg in iAW

1 14 1
A

30.03 ilasnsuseqnunAriams dnusuitufiseulmaenansznyindidaiufineaine woindanet ludas
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NANTATIAINGIGAluamwilaqiiu ERHY
2 oan FrezUINAN S0
Fudsnun il co NO, Lads 1 Falug co NO, co NO,
WUNNBAS (LNAT) v o
= = ANMNLANTY . o o = = = = = =
tane Laae A1 AIMNLANUU [Sol}d] [Sol}d] [Sol}d] [So}] [So}] [So}]
- ° NO, 21n < < < & & &
149lug | 8 dalug . NO,/ NO, NO, 1 d9lag g8 aalug | 1dalug | 1 dalug | 8 dalug |1 dalug
LUUAINNRNM
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Y. funinea¥s
pNidndugean 2,555.05 | 680.51 208.07 0.053 11.03 424 390 19 2,979.05 | 1,070.51 | 30.03
(736293 E, 1405047 N)
Wyt UIATLTAUAR 40 345.46 118.82 28.13 0.059 1.66 424 390 19 769.46 | 508.82 | 20.66
TUTUNUDIU LT 140 257.16 42.86 20.94 0.114 2.39 424 390 19 681.16 | 432.86 | 21.39
Wedsanass 150 118.79 27.66 9.67 0.114 1.10 424 390 19 542.79 | 417.66 | 20.1
furutanszi 185 167.04 27.84 13.60 0.114 1.55 424 390 19 591.04 | 417.84 | 2055
wyjtuinezdulay 190 116.31 19.39 9.47 0.114 1.08 424 390 19 540.31 | 409.39 | 20.08
TUTUTDYTINWUN 310 92.64 15.44 7.54 0.258 1.95 424 390 19 516.64 | 405.44 | 20.95
g 92.64 15.44 7.54 - 1.08 516.64 | 405.44 | 20.08
. 424 390 19
RV 345.46 118.82 28.13 - 2.39 769.46 | 508.82 | 21.39
ARsgIN 7 < 34,200 | <10,260 - - <320 $34200 | £10,260 | S320 |=34,200| 510260 | <320
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qmuuumﬁmﬁu 335 28.80 5.80 0.06 0.258 0.02 424 390 19 452.80 395.80 19.02
Aandraesn 190 48.64 10.44 0.17 0.114 0.02 424 390 19 472.64 | 400.44 19.02
ﬂgmwn@ﬂﬂ@xm 185 39.91 15.70 0.06 0.114 0.01 424 390 19 463.91 405.70 19.01
mqﬂ'ﬁ’mm@:sﬁ’u‘lﬁam 225 48.96 10.05 0.11 0.258 0.03 424 390 19 472.96 | 400.05 19.03
ﬂgmwﬁﬂm'wﬁmm 390 16.55 2.76 0.01 0.258 0.00 424 390 19 440.55 392.76 19.00
ABINAR 16.55 2.76 0.01 - 0.00 440.55 392.76 19.00
424 390 19
AGIFR 74.14 15.70 0.99 - 0.06 498.14 | 422.39 19.06
Fhu'msgm 4 < 34,200 <10,260 - - <320 < 34,200 <10,260 <320 <34,200 | £10,260 | <320
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735200 735400 735600 735800 736000 736200 736400 736600 736800 737000 737200 737400

UTM East [m]

PLOT FILE OF HIGH 1ST HIGH 1-HR VALUES FOR SOURCE GROUP: ALL ug/m*3
Max: 2555.05 [ug/m”3] at (736293.01, 1405047.71)

|
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PLOT FILE OF HIGH 1ST HIGH 8-HR VALUES FOR SOURCE GROUP: ALL ug/m*3

Max: 680.51 [ug/m”3] at (736293.01, 1405047.71)

N —

100.00 250.00 300.00 400.00 450.00 500.00 550.00 600.00 650.00 680.51
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Max: 319.52 [ug/m”3] at (736211.12, 1405031.51)
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TasannsviedefnasssumALuLnAuT 5 (danene ¥ 1) @ 1559 Usn. a18m (Nv1aw)
n
- z u
ANNTN (2) Ly sum = 10l0g (1010)
i=1
Aauils ANRELNY “ae
(- SLALIAENTINANUNAIN LT LATLLALS
L, FLALIALIUAATUNAINLTA LATLLALS
n ANUIBAAAINNTALREIN -

o NIANUINITTALIAE N ARNBUITeIAINTLaENNG (Decay Formula) anuuaaniiiie

Tugdsunanseny Tneldannien (3)

' r
a 2
/NN (3) L2=Ly4-20 log <—)
M
Aawils AU wiael
L, FTALBENNIZEENN 1, ANUNAINLTA WTLLALD
Lo FLALIALNNIZENI 1, AMNURAINLA LATLLALD
r, srarnNANUaNIlANTEALANNAUREN L HE
r, srHTNNAINUMAIIUiaNITAUANAURES L, HEE

(3) MsUTTLHUSEALLA LR NLURRINILLALR SIS

A7 TINUTEAUIR ENANNUAIA AR LN NAANTINN1TA a4 191891AT9N1T RANTUN

o o Ay vo 4 o ol a P
@Wﬂizm_lLZQEI\TV]l};lj?i_lN@ﬂﬁ‘z‘wu@zi@ﬁ‘u@ﬁﬂLﬂﬁ"ﬂ\i@ﬂﬁ‘LL@%Qﬂﬂﬁ‘m%%ﬂuﬂ@ﬂﬁ‘iﬂﬂﬂﬁ‘ﬂ@ﬁ?ﬁﬂmdiﬂﬂﬂ’?ﬁ‘

tsrnaumae maqui@ﬁq&ﬁdﬁmi"qmﬂm (Open Cut) ka¥N13TiesERanIsAuaan (Boring) TeaziBenfail
(3.1) MsIViamLIENITUALLA (Open Cut)

a |y aa = Y = & A ‘

Aanssun1geienaadsnisaaile dsznausan n1smsaNNuiuazIAsa
nn39nevia waznisnauvia taglunnsdnunlamaeniscluanseaudengegn (nedlimafreign) uaziaan
a PRy . p = X A , £ o A o A o a o Iy
Aanssunldszazinauiuingn Ae nawraNiuALATYAses TedATasdnsfiluunaennia@as Taun
50%m (Backhoe) 14 11n199n503 AU 2 Al HreMdead989 82.2 ITIIALe (NFLTUNANLUAINILIA
1 1109) WazsnugsvN (Dump Truck) TH&MSLLISINNABANAMAUN AU 1 AU AIeALIALNANNEN 74.3
WAL (Mrrasingannuuaeniiila 1 wmg) Aszaznannisninawluiuiqn 8 daluasads (08.00 -
12.00 4. WAT 13.00 - 17.00 1.) AIN1UUA AL A UIRL981989909LATAIANT LA AL AT UIEALLAB9LRAS
4 FqT3 Fadu dnsnsnA s Ldeaman 8 dalng wazsyaudeeds 24 Falue lunstinwereadans
MeunFanniu taeldanntsm (1) waz (2) InadAwvint 82.5 uaz 77.8 wdLuale ANa1aL agtluanis

13ziuRa M19199 4.2-9
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e unslsziiunansznudanndan

>
o

{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

(3.2) NN929VIAAREITNTAUARA (Boring)

AangsunN1399YiamReRaN19FUAeR Usenaunas nsilatiesu-Uade waynig

o dl 1 =2 v A a 1 o a = % dl A a dl
AUABRALNBINNE Iﬁ]ﬁiuﬂ%‘ﬁﬂ‘]ﬂ’ﬂﬂL@ﬂﬂﬂ?:LNHﬁW?Z@UL@EQQQQ@ (m‘mmeﬂmm) BAZLARNNANTINN

1
=

Idszazinanuiign Ae nssuasainedvie Tsliasasdnsiiiduunasniiiades taun waenuba i

o A A o . . o = ~ o Y a
(Generator) M IUN1TTUIARDULATRIAUARA (Auger Boring Machine) a1194 1 bATAY NTEALILAENANAY
88.4 ITLLALe (Mrrasurngannuuaanidla 1 wWmg) Aszazinainisvinanelnufisu 8 daluasiadu (08.00 -
12.00 1. WAZ 13.00 - 17.00 1.) A9n1uua lFsziLdeaa9aaraaiadasdnsidusyiuidaaas 4 dalua
Fatii gnsnzamuanutusysudaamas 8 dalua wavssaudaaeas 24 falug tneldannnsd (1) way (2)
TnedliAniniu 85.4 uaz 80.6 WadLuaLe ANANAL A7UNaNIUssIHUAIRANSI9N 4.2-9

1
a

aanfanssninaliifinsziudasgegaaesusasisnisneaing wudl auanunesineas
Ta5usrAuL@aaiaat 8 dalue AnNn19979viaAa83N1970LTA (Open Cut) WAZAENN9AUARA (Boring)

WinfiL 82.5 UaY 85.4 WadLuale ANANAL WasINiLNaNIsRMadnszALIAeNIaAt 8 90T gegaluann

2566 TINANWINTL 50.0 ladaLe N IFNAWINAL 82.5 LAY 85.4 IATLLALE ANNATGL (F1UALLDEAA

M157199 4.2-9) TNIMTFIUAINUTEN1ANTNATARNITUAZANATEIUINNY (389 NIRTFIUITALIRE TN

'
¥ yal

Tigndwlafuieaenasnszaznainisineuluusaydi nmuua WU IR 8 dalussiadu 1Afudes

U a
] (%

wde i 85 wdwaie Ay Ranssunisneafieasyin WU TRnulAfudeuiunInsgaunnivun
=® v o o v al 1 o a oA Y o1a ea

aslAfwuanmsnisdesiuuazudlananssnududes Wy tvuaszeznaUfiRcueesduUfimam
I duldainsinguunaninus wazdnuiglnsaiifesiui@des i Uangay (Ear Plugs) wiehinsauy

(Ear Muffs) Beami@enliszunn 15 ndiwaie WiiugnUfimnuluiuniideds dusu

4) nisdsziiuszauidssusianiunaaunlug

dgll ai ' o [ a ¥ al a o | ¥ ' Y a
‘Wuwa@uimmmumiﬂi:muwmi:wumumm URMUIU 6 LU VL@LLﬂ mgmmmm

%

WA guanvuesiiiy Aiendiaesh quautenlsyi wjiunesdulan uarquautensaNwmw
TINFLHLUNAINUNRIN TR ALNAINLATASANS (LDEIT89919M0FA0ERIN19AUADA LAZIIYATEINITIN
ViasaeRan19gaLle) agluted 40-310 uaz 70-390 WAT AINAIAL $18AIBEASINTINANSI9N 4.2-6 LAY

g1l 2.6-2

(4.1) msusziliuszauaaafn 24 Talug NESULRES

o A

Usziliuszau@asngiuidealaiulnonisiiaAnscaui@aaaan 24 4910 an

= > s A

Aanssunsneaieresiansanis ldrmuwinszduidasngnannausascasnelldedfuidaanagusion

a

wundaulug Inaldannisi (3) warsaniuseauidasient 24 4oTug NiluArgegaannasadnlaluaniw

laqiiu Ingldannisi (2) aanuanisdssiunug
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A998 49RTEIINTNALULNLAUNA 5 (Fnaen8 ASIA 1)

@ 1559 Usn. a18m (Nu1aw)

AN5199 4.2-9 N15USZLRUTEALLA LN L UAINILRAAINNANSTNNARS19URILASINNG

FEALLRENE19DY . . . A FEALLRENLATAYANS . . A
1981 4 , FEALILALNTIN FALILAEN SEALILAENIN . . FALILAEN SEALILAENIIN
aa EA - o o NTTEUSKRINATN o o - & - o iquigﬂul,aﬂ\iﬁqﬂ’!uu - o - o
AameMiunaualszinmiAsasans | vineu < . 1A 1 9alne | 12Re 8 1alue | 1aAg 8 Falug < o L1RAE 24 T2lHe | 1RAY 24 T2lug
o LATRYANS 1 LWNAT L1RAe 8 Talug
(dalarg) - Y (soduaLa) (soduaLa) (wduaLa) - ” (wduaLa) (wduaLa)
(woiLuaL) (wdLuaLa)
| v aa a a a o A '

M9279%1aMEIaN15ALEL A (Open Cut) / AANFTUNTLATENNUNUALYATDY
709/ (Backhoe) 4 82.2 79.2 74.4
nYA (Backhoe) 4 82.2 85.5 79.2 82.5 82.5 74.4 77.8
70U999N (Dump Truck) 4 74.3 713 66.5
NN5NYIaALEABNNISAUARA (Boring) / NANSINNITAURBALNEINYIA

w3eanLn W (Generator)

e a 4 88.4 88.4 85.4 85.4 85.4 80.6 80.6
ASUTULPARLATAIAUARA
an - deyaniammadnsyiudasanniasesdng andeyanisfneuazdnringudeyassiudesluszazieate Tasanisviedafinaassuend L Usm. anrin (uunew), 2558

? nannanmadnsziudaaads 8 dalus InauFEmadine tnnminuddasifiud d Auadiunee enneifiesssaes Smdnsraes Wadui 3-8 naunAN 2566 HAiniy 50.0 wdluaie
¥ azessuaand idlunimnwiesigiinisduann ldiduunsesniliadeaiiasannld i dwindueaauanniesasniialuin
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e unslsziiunansznudanndan

>
o

{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

(3 a a

n991WiesaEREN13Aile (Open Cut) : MiUGIATIHUANR TuTUMWBINLEY

al

g - x> o | o =2 o . S
Wendraeasn quautesilsziln mfrinuneydulan uavguaumensaNiiuw Seliszarieainuiasnia
a | \ va o i - | \ a pry o
\@eegfludag 40 - 310 was laFuseaudavens 24 §9Tue agfludag 28.0 - 45.8 IndLuale Wasouiuy
nan19RsIadngege luaninilaqiiu tsmmiinuasasuiuga suaiiunsy 81n0a1He9ea09 A3udn

A o A e | e a o o wal | o o | ]
728199 1R IUN 3-8 WOHNIAN 2566 TINAYINAL 49.2 wdiuale N lidAszaudeseslutag 49.2-50.8
WATLLAL %qﬁﬁi'mgﬂummm’mmgmmmﬂizmmmmzﬂimmiaqmeﬁfﬂmm\imﬁ 21TUN 15 (W.A. 2540)

Feq fuaNmsguszAudeslneyiall (TvualilAnldinu 70 wduaie) MesziBenfsnsei 4.2-10

N1399%19A2838N19AUARA (Boring) : WaINUITATIHUATR guTUMWesnfiu

WnEndraam guawtenlszi wiiueesdulan uarguauaas faNRmu F9HsezUNsaINUUANnILTe
\@eag luta 70 - 390 was 1A5uszadeaans 24 99lus aglutag 28.8 - 43.7 adiuate WHasauiy
HaN19A9Iaingage luaninwilaqiiu (49.2 diuate) MnlidAszAu@asaslutag 49.2 - 50.3 wdluaLe

TeilA1eg lunuriiinsg 1wl 70 wdiuae MeaziBunfinIsIen 4.2-10

AN5199 4.2-10 HANTTUTELRUTEAULALNFINAINNANGTHANTNARIINLATINNG

nuszaLasluanindaaiiu usaununaaulng

FTAZUI9ANN staULREaIRRY 24 Falug (IATLUALE)
Rudidnen wnaamMialdes | @deasanuuasinie ANN

(LHPT) ﬁé’%’utﬁm'lﬁ%’u laqiiu " I
n1saviamedsaaLila (Open Cut)
wytiuIsATIHUAA 40 45.8 49.2 50.8
ﬁmwumﬁmﬁu 140 34.9 49.2 49.4
Amandsaam 150 34.3 49.2 49.3
gurutaelsei 185 325 49.2 49.3
wyjtnunezdulay 190 32.2 49.2 49.3
TNTUTDLTINATNUN 310 28.0 49.2 49.2

AENgA-gege 40 - 310 28.0 - 45.8 49.2-49.2 | 49.2 - 50.8
NN9NYIaR LI BAUARR (Boring)
wytinusAsiuga 70 43.7 49.2 50.3
°qmuwum§%§u 335 30.1 49.2 49.3
Anandraam 190 35.0 49.2 49.4
guruteeLlsri 185 35.3 49.2 49.4
uyriumazdula 225 33.6 49.2 49.3
TUTUTRETINARIUN 390 28.8 49.2 49.2
AENgA-gegn 70 - 390 28.8 - 43.7 492-492 |49.2-503
NMTFIY <700

nanenue | padpssaudelneudEnnlinm weomiinuaiasiiudd Wedun 3-8 wgenan 2566
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{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

ANNIIUTLIRUILAUIRENTINIRAS 24 F0lid ANAaNIINNTNadiea9lpsanig
e o L . - oA A . e
sanfusEAUBeN 24 FaTHe gegaluaninilaqiii (49.2 dLuae) wud Aunfiaiadazlisunanseny
o al a 1 dl o v A a a 1 U ac =\
mmm‘umﬂ\imuﬂ'\uwmﬁﬂummuum% Aa laifu 70 wdwaL NNNIINYIaN38REN133ALL A (Open Cut)
WAZNNTINNRFERENNTAUARA (Boring) m;_uimﬂlm:ﬂxvl,mﬁu 2.5 LAY 3.4 11AT ANNwnaanLla LA

ANAIAL A9gUN 4.2-12 uazgi 4.2-13 mauasy

120 A
110 rduduaade 8 9ol arnunasidiaraninilaqiii
100 szfUBLaaRE 24 F9l annusa T
9% = == TiLAusaie 24 Falu luannilaqiin
E e LR R 24 Falag Anunaniia+anIwilaqein
& 80 O
A - = = g IuTALAEaAY 24 i
o (O RS R RN A S S
«
= 60
@ 50
&
a 40
‘g
2 30
20
10
0
@ 50 100 150 200 250 300 350 400 450 500
25 14AT FTAZTUNANURAINLUALEES (LUAT)

5U% 4.2-12 nsluaneszALIIAINNSINTiaRlEIENsAALLA (Open Cut)

NFzazyepANg o anunaIn L iialda

120 e
110 seAuBeaede 8 Falus annuuaerindia+rannilagii
reAuAnaRn 24 49l annuvseruia
100
90 = = = @i 24 G2t luannifaqiii
§ A R PYE (A Anunasiiin+an wiaqiiy
g 80 ——— mmgms;:m”uﬁﬂmaﬁla 24 dalae
- 70 - - - e e - e ..
g 60
7 50
43
3 40
3
«
2 30
(0]
20
10
0
0 50 100 150 200 250 300 350 400 450 500
3.4 1ume sraizvingAInuuaIn L iALRes (LuRT)

5U% 4.2-13 nsWuUAASEALIR9AINNISINYIRATERENITAURDA (Boring)

NFzELNIEN ] ANUUAITILALRES
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(4.2) n1sUsziiugzAUNISIUNIULRILA LS
(4.2.1) wwamanisilssiiu

nrdsviiuszaunissunIuaasidaalaaniunisaiuszna

a dl aa [ o =l d’l o =l 1l
ATALNTINNITAILANNANE 1789 TDNITATIATATEALLALINUT U sraudsarniz liinissunay
N13AF9ATALAZATUITUTZALILAENULZHNNITIUNIU NITANUIUAITLALNITILNGY WATWULITUANANT

ATIATALRLNTLINGL W.A. 2565 IAEINTHATIBLANITATUIILTEALNITILNIUIBNALN ATl
° o a =
N, AIUIUTYALIR LN ANI9ILNY

dd‘ al 1 3 a a d? 1 1 dl ?;/ 1 nlx dgl
nseudeaannuuaInianATued19Aetasmand 1 Falueanly
WSnseaudesanziind@aaresuaaniiadussaiidaaaas (Equivalent A-Weighted Sound Pressure

Level) 1 T9184 haTiINANIIATIRTANIANI I LALLAENAIERNIFFUNIU ANNANNNTAIT

Laeqrr = [1010gy(1001649075 — 1001L4¢0.R)] + 10 log, ()

e L, = sxdudeanzdinissunay @whedy wdiae)
Liqrs = foAUBenanziia@estasumaenniiln Jwbedy ndiuaie)
o al = al 1 a
Lpear = seat@eanuzldinnssunou (Hudaenilu wdiuaie)
Ts = TETNANBNTNNAAINLRAN AR (Ruaendu uiil)
Tr = rEZNANR BN NUUATLLINE 1T NN AN U I ALLR N LY

=
1N137UN7% Teel

'
a

- dufuunasniiannalfinadealig099a7 06.00-22.00 U,
Auua WRAWINAL 60 WA
Y a A o o o = A dd o ~

- BLTNNNNINITATIATATEA LA UNUNNARIN1TANNINEIL

= 1 o a d‘ 1 v a a 1
aauviraiuwaan AN e Min Aae leiaanan 22.00-06.00 1.
o val ] o =
LA MR AWINAL 5 1R
o a ki ¥

N a P o o o ' & A
ﬂ?MU?Lqu]QZVI"Iﬂq?m?QQQQL@ﬂﬂmﬂﬁLLﬁ@ﬂﬂqLuﬂLﬂuwuVIW ANNIT

'
A o o

ANNRELIANY i Teanenuna TseiFan Aauaniu Faeayn viaan uiet e auntansusinuedmaniy
wradluuwaaniianne liifiadealudaananszndne 22.00 - 06.00 W. TWdaseaLdansiindea e
wrasniausEAUdeaeaY (Equivalent A-Weighted Sound Pressure Level) 5 W19 WAZAIWILTEAL

Liﬂwm:ﬁmﬁumu mmumi%ﬁu LLZ\]g‘U’JﬂLﬁNﬁ’JH 3 ATLLAL
= I o a o PR Yy a o = o P
ﬂﬁ‘mufﬁ@ﬁﬂqLumL@EI\WWIWIMLﬂﬂL’&ENﬂ?SLLVIﬂ LASINLLAANAN LALINY
| q v a o = , . = LM v P i s Aa X P
ﬂ?ﬂ‘ﬁLﬂﬂﬂ’]"lﬂ\l’&u@$LVI@‘LA@EI’1\’11®@EI’]\'1‘1/1N\1 LLﬂmﬂ?UN@ﬂ?tV]U@WﬂL’&H\?uu 1NQWL@EQWLﬂﬂ°ﬂu@ZM@Lu@Q

‘-44 | @ v o o =~ a N
M?@VLNWMN quqizﬁUL@HQmmgmﬂq??Uﬂqu UINLWHNALY 5 LATLLALR
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o o ~ Ry o o Y o
al. u’]i:ﬁﬁ‘uL@ﬂﬂﬂlmxﬂﬂq??Uﬂqumimm’]iﬂ‘ﬂ@ (N) UNABNAIETEALLALIN

N5 utaananpeaiuszsndesans ldin1rsunau lenaansidue1ssAunissuniu

a9

A. WFa U UATZAUNNTIUNIBTLLS LN ARIENFINNNFRILIARDN
WA QUTUN 29 (W.A. 2550) 1389 ANTLALLAENTUNIY TINIULATLALLAENIUNIWWINAL 10 LATLLALS
v o a T a a A 1 1 al v o a a
d1szaunissunauiAlidin 10 wduae 1a91 T uRE99UN9U LA E1T2AUNIT9UNAUN ALY 10

= A =
WELALe Daddudaesunau

(4.2.2) sunmAgulunisdsziaiu

N19919718#2835n197A10A (Open Cut) Lax3BN19AUAAA (Boring)
rza1za1A N UNIABLTAAUNINA9N 1 FaTae 1Wunan 8 F2lua (08.00 - 12.00 1. kaz 13.00 - 17.00 14.)
R

Prunnsziudasnsiimesunaulag esiu@aaade 1990 finufidenlwldfuanianssunisneains
Thsens anensnsit 4.2-11 szduidasraslifinnssunau denldnsziudeaads 1 9ol (Lo 1hr)
anuanmadassALdne 5 Suseiies USnamiiudaeuiiudd suadiune: sunedlewssaes Swds
sze09 15 TuTl 3-8 wqunAN 2566 dauseALAnsiug L denldArziudadesidulngd o0

el (L) Tudaananneaiuseat@asane ldinnssunau

A9 4.2-11 SLALLABNAUENNIFTTUNIU (SEALLRLLRRE 1 FALH4)

2

nunaaulnllasuainnanssunisnags1alasanig

n1seviaselsuALtla (Open Cut) N199N9Y1aAEIBAUARRA (Boring)
, FTALLAELRAS , FTALLAENLRAE
g STALUINAN . $TELUNAN N
WuviAnE e n 1 dalug e n - 1 Halug
WHRSTWHARES | L, . .. | wuSSAWHeRES | Lo L, ..
ngsudeelasy ngsuAealasy
(\Wmg) (mT)
(pTuaLa) (pTLuaLa)
wyjtiudsasuiiuga 40 53.5 70 51.5
G YK TE 140 42.6 335 37.9
Anadiaam 150 42.0 190 42.8
TuTuteeLlsvi 185 40.2 185 43.1
uitiumadulas 190 39.9 225 41.4
TNTUTDLTINWRIUN 310 35.7 390 36.6
AFNEA-FIGR 40 - 310 33.7-535 70 - 390 36.6 - 51.5
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(4.2.3) naN15UsEAUAITEALNIFTUNIULDILAES

n13913iaAqeaEn13YaLTa (Open Cut) : MitiuasATLHUEA Juaw

mpaiifu Aandiaen guausenlszi mjthueesdilon uazquauTessaaimm Srzazineann
wnaaniadealugag 40 - 310 wes MHFuA1szAUNIIIuNIuTenden agludas 0.0 - 9.9 GLuaLe
MEALIBEARIANSINT 4.2-12 (en1eAuaiinARYaN @) Teilerlunneinpsgiuniulsznia
AOULNITINSRIUIARBNLINTNG 2117 29 (1.4, 2550) Bog ArszduBevsunau (Fuunaliflanluifu 10

LATLLIALR)

o

n129791iaR2838N19AUARA (Boring) : MH1IUITATNHUAR FuTY

]

901 [~ = a s [ o 1 o = ]
wuasdufiu Anandransh gurutenllsei wijiumerdulan uazguaumessautmun Jszaziieann
wnaaniadeetluga 70 - 390 was MHFuA1szAUNIIIUNIUTeLden agludas 0.0 - 6.4 LaGLuale
PYATIBYAAIANSIIN 4.2-12 (F18NITATUIUAINIARUIN B) TadlAeg luinmaininsguldiiy 10

LATLLIALD

M5NN 4.2-12 dglssAumssunmurasdasainianssunsnassiaaddasens usnanuiaaulnm

& o FTETUN9AIN FLAUNTTIUNIU (LATLUALR)
Auraauln

WURINNUALRES (LNAT) ANFNER ANRIER

n1s9vianae3suALLla (Open Cut)

Wyt UIATIIUANR 40 55 9.9
qmuuumﬂj’uﬁu 140 0.0 0.0
Aandianim 150 0.0 0.0
guTuTeylsyi 185 0.0 0.0
uitiuimadulas 190 0.0 0.0
TNTUTRUTINWRIUN 310 0.0 0.0

Anga-ANgegn 40 - 310 0.0 9.9

19219918 EAUARR (Boring)

wyjtiudsasuiiuga 70 0.0 6.4
qmwumﬁmﬁu 335 0.0 0.0
Aandianim 190 0.0 0.0
GG AT GEM P 185 0.0 0.0
uythunerdulan 225 0.0 0.0
TNTUTDLTINHWRUN 390 0.0 0.0

ANga-ANgegn 70 - 390 0.0 6.4

AAsgIu " <10.0

wanEng : 7 UsenARIZNITNNIRIUIARBNULNTR 21N 29 (W.A. 2550) 384 ANTLALILALNTUNIL
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(5) N15UTTLAUSLAULALNRNNNITNAKALTZ LUV

AanssnlutasresnimageussuurialaanisidinglulasianlaaniAnng luvie T
AHUNNINNEUAINIIIaAsIsUAaLAaTA NeunazaafingsssnaAingssuuvieasingsssnand Tne sxing
(23 ] | (23 dl val o al dl uI/ a
Anguulansszunafing (Vent Stack) d9aanuuuldiNA1TeAULAdLaeas 1 9219 (Leg 1 hr) T3 80
LATLLIALE (L) Nn1ssrunefnaluszazinatlsrinn 1 d9lue Anunuslaaalsvaziaannuunsaaniil

a

HANTNTY TPEMXS 40.0 AT (r,) Wafa1snnseiidasiafe 1 dalue usinnuuaiaanils wudndan

WL 48.0 wiiuaie (L) TaedisnenisAiuaniisil

2
02 Lp1 - 20 log ;
40.0
80 - 20 log (T)

= 48.0  ATLUALD

,_
I

A a o = o a ¥ = o o
WHaRaNTuNTEALLAENTIN 1BAe 24 FaTNg LTnaiuuaianni Ineldrsysudssansy
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463  meUssliUNanIENUAREUNIN (Health Assessment)
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AuUneai Lz IdTRlasenng %qﬁﬂdwﬁmmmtmmzwuﬁ@’m‘mﬁmﬂ‘ﬁ@ﬂ’mn’mﬁm (Likelihood) tay
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NANTENL nuldnsgnusiesulszinnesiasiiu
2 Tae : Haoudulllddes Sdeyauansdnd 2 | thunand : idiindmatden Annsunmaidy
unlifiacifin uidnaadandaauam HANUIUATANTBINGNLAEN NIENLGID
fayaniagativanyy Ininsnisdesiuuay Jutszann Ananepens neenusieanns
ARNANITNL AR NIznUANTU NN
3 | thunana : auduldlfunans ive 3 | g4 Anadedin @eenldanelunng
S aa Y o & o oo
HanAandeyaniegaiuayunisrianisnl Wiy HausuazaNtaINgudes nszny
Al e laifsnmsnisdasiunazan plaNNINAs NeznusagNTuluNuALas
A dld i 1 dw ‘dl v a
HANIENLYTaNRINIINHeE liATa L AN WunIndLAes
NI9AAMANIIRL
4 | as: weiiawnnisnd lfdnnsnstlasiu
A -Qid i 1
WATARARANIENLITaNIAINIINH B L
=
NG

31 : Anudasannuuamienisdsziiunansenusieqanwluseaulasnig, nsuewnsy nsEnINansnInig, 2552

139 1§ulaslnd e 4-70



e unslsziiunansznudanndan

{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1)

@ 136 Uspn. anin (Nunse)

A15199 4.6-3 ANTIANMNALIFRFUNIN (Health Risk Matrix) Wlg bl un1sAns

Tan1gu29n15Lnm m’m’g‘um‘wmwaﬁtﬁmmuu'} (Severity of Consequence)
(Likelihood) AZUUY 1 : Uas AZUUY 2 : 1unang AZLUY 3 : g9
AZLUY 1 UBENIN 1 (Wasiun) 2 (ﬁil’f]) 3 (ﬁil’ﬁ)
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o a al g
(Probability Analysis) (Consequence Analysis) - HANTIANMLUTUNNTLNT

- @AY dRMeYesNanNg
= v
nlnavAeaiasanig

- NNIAIUINY

' = '
NTUszNnIANANIALN :

\ 4

> (Risk Analysis)
NNTNANTUINIFATNNG
wNusesiLmANIl v
@m@ummmﬂfm NITVNILUINIY/NRTNNG

= o
Watlasiwannanseny

o o

mm@mmmmmﬂﬁmumm

]

gU% 4.7-1 unupTrauInALaziUARUNNSANEIAIUNITUSELIUAURASIESIELS
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{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1)

@ 1559 Usn. a18m (Nv1aw)

A919N 4.7-1 AMENTAYTBINTETTHENA

ATUANIA FIEAZLBEA
1. Molecular Weight TufUesAs LT8R TTTUTIRANNUMANTIAN
2. Water Solubility 0.006 g/ml (20°C)
3. Vapour Pressure 2,900 mmHg (-140°C) ; 16,600 mmHg (-100°C)
4. Boiling Point 162 09 -130 °C
5. Flash Point <-50°C
6. Flammability Limits 5-15%
7. Melting Point 182 014 -150 °C
8. Auto-ignition Temperature 482 -632°C

17';34’1 : Manual for Spills of Hazardous Materials, 1981

AN5197 4.7-2 29AUSENAUURINTMESTNTNR LASINISNARINITETTNINAUULNLAUN 5

asAlsznayu Ennudndiuaasasnilsznay

Methane (CH,) % g 87.16 - 90.51
Ethane (C,H,) % g 3.68 - 5.31
Propane (C,H,) % Tug 0.89-2.59
ISO-Butane (i-C,H,,) % T 0.18-0.79
Normal-Buthane (n-C,H,,) % g 0.15-0.70
ISO-Pentane (i-C.H.,) % g 0.00 - 0.04
Normal-Pentane (n-C,H,,) % g 0.00-0.02
Hexane (CH,,) % T 0.00 - 0.01
Carbondioxide (CO,) % T 0.00 - 5.55
Nitrogen (N.,) % Tua 0.10-2.32
HHV dry Btu/scf 984 - 1,124
Specific Gravity (SG) - 0.6268 - 0.6497
Wobbe Index : HHVdry/SQR.(SG) Btu/scf 1,220 - 1,420

WUNELR © * ﬁﬂiﬁmmmﬁ’ﬂim@uﬁwLﬂu’l,ﬂmmmmﬂm Wobbe Index

AN : U5EN Uan. /adm (W), 2566
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{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

4.7.3.2 miwumu‘*ﬁ’ﬂgammgﬁum'a‘aammu

edefngsssntAdauatnsfianseanatnaniiiuanfing TPsMxs ldendefuriadeing
i 4 Sawnmdutinugudngns 36 19 I#Fun1seanUULAINNIATFIW ASME B31.8 (American Society
of Mechanical Engineering, Gas Transmission and Distribution Piping Systems) %\‘uﬂummgﬂumn@ﬁ
UseimnApng 7 dalanfianlddusunsimunsruuyieds R e szanialszanns 294 iAs eniuL
Tntrinuunen Design Factor §15U Location Class 3 winriu 0.5 143aavieinsa API 5L X65 w3aviafis
AuaNtRWeLWinvTagendn Hauuunlddesnda 19.05 Fadmms HA1AMNALEanLUL (Design
Pressure) WAy 1,250 psig wazAuauldeugeqn (Maximum Operating Pressure) Wiy 1,250 psig

wazguunyH 1d9u windu 60 asavgulas
47.3.3 nSANEIUAREL NI UNANNLALY/DUATILSIEILLSS

° = A o [y s o
NITALLUNAITNLRA NN TR LA TIEITIEILLTY 1°]](]ﬁ1/]LLu:ﬁu’WﬂqNLLuQVl’]\ﬁsﬂﬂ\‘iﬁuqﬁq?I@ﬂ (World Bank

Guideline) LLﬂzmﬂﬁﬂuﬂIﬂ?LaﬂNLLﬁG@M?ﬂ@LﬁJ?ﬂ’] (American Petroleum Institute : API) JtTadsiian30u0

o

g
U

= PP a o Wy = . = , L da C e a
1) Usnnnlaniananigg VL@LLﬂ Qmm@umlummmmm NUNNLUINBAINTETTNTNFDE|

a4 A a p o JE g PR a Y o a a Dy D)
Lﬁu‘ﬂwu@uﬂqﬂiu@ﬂ’]uﬁq‘]_lﬁqlm’]sﬁ”l NUNNUARAN 3 @']N'Tﬁ'ﬂLmqﬂqLuuﬂ@ﬂﬁ'?Niﬁﬂqﬂ Lﬂumu

Kl

2)  ANMAULANTSIE 2 WUL A N13598EN9TLARTUWLA (Instantaneous Release) Wazn175a8i19

paLilaa (Continuous Release)

3)  ANHULNINNARA N A1N1TDABNNNTAA IUBIE1ED 1 ULANT aaniTue 2 N9l AR NI

o o

o =~ o LA . N oo
NN7990e19UNTILLA (Instantaneous Release) karnN17390eN9A8LaY (Continuous Release) Tnglannse

1
a o

nnafa INNd Aty Ae

1) Jet Fire Aa naiiawanisallvludannnisiaaesingad1ssaiies ugafianissialv

o a o

(
unriule Ine s

ez v
(2) Fireball/ BLEVE (Boiling Liquid Expanding Vapor Explosion) D ﬂ’]?Lﬁmm&lmiiﬂw
Tnduuulrvsannnissaresfinalulfanuunudsainnisiianisnaniua N ALY udaianIssia

o A o

unviule Wunaliifia W luduuugningaszazinainiie

(3) Flash Fire Aa N1aAawmaN1Iifingsa aangdussannianataiunsanaduudaiianig
Anlnaunauas wa ldnnldinanisssids dansaisuuyiwanuaiy
(4) Vapor Cloud Explosion (VCE) Aa nnsiismmanisnifingdasansnlutFuiaiunn uas

aranluansoienidunuan mmummqnium@mxmmu

(5) Pool Fire Aa Winaanansinlnia waauunszansldmiuing ansoizaaalnazudiily

v & o X A 9 oo = =
WNIN mu@qﬂmmmwuwummmmmmmmiﬁ/\l
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{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

o

al a 1 dal dl a 1 a %
4) ﬂrﬂllL@EH/WEILL@:ﬁN'Zﬂﬂi:ﬁVl‘Ll@’]ﬂﬂqimﬁll‘V\lﬁlﬂwuVlIﬁﬂﬁ‘@ll NARAINNITUNITIAAITNTAU

(Incident Heat Flux) &13130AN19 A N1UE NN 59 A NS a1 TeTmilunasanuaanuaanuiny lasusad

A NFauluTaN19F A INTeIANTaITNTN R

= o A o = A o v a - = o X
nsAnEdadeiieaunANNdewiTeduRenaus Nesrlsznalunnsine fall
1) MSIATISURINANTIIURIVRFINNLETTNTN

annamuantifuwarasdlsznauialilassingsssnand iaifianisfaazuninszantuas

[ 72
a o A

asaduganiAatinesanie TdvinliiianisaranaesSunfingsssuen s Heil lunisdinsziianine

18901959 uarAsiulddresnisinmn dunsefianss wudn n19faaeriedefingsssugifena

Il

inan 3 anwsuan tun (1) annisynsewtesyie (2) nslddanviedsfinasssnamnlaldninsgn uas
(3) n1snsennanyana 3 d9ludunaunisdniaandanrie waznisaanuuuneains Tassnaslald
NIATFIUANANWIAINTITNIAILUTLNAGUTFALNTNN Aa ASME B31.8 %\1Lﬂummﬁmd’ﬂﬁmwuﬁ@m

fin5951915 (Gas Transmission and Distribution Piping Systems) An19tTa4iunnsgnsauLaziiuman

a

NUNIUIBIVIBFIENTARRLYIaTINe lukazATauan A9l Tan1alun1252909Ma49R 983NN R

o A \ \ \ o o - a Yo o w ady M

FULHBINIAINNNTRN RN a TusTud19niluNNg m@mimfaﬂimmc-qmmmsnﬁarimmmlﬂm
=®KX a a d? v dﬁl 1 o a VY o val

NIATFU Al annTIutasNIn Wanand lureud1ani1AnunIT e 1L ULUNITAIIAA L LAY

tgeineviedefingsssua Al ulsranetnmeileanuuInsgIuaINaRINg1 1l anmnnisianny

' 1
' a

doulunlutdosaniiunisveasinasssua AN U AnaINNIINIYnaasyAnan 3 drusunissin lnaes

= & o

Anpassurniduaziintnlafaslasdlssnauuwndanivunzanng Ay Tawn

a K

(1) NdewmdslulBuiafunnne wasmunvasn (NA10 Lower Flammability Limit ; LFL

Laziaandn Upper Flammability Limit ; UFL)
2) HiFunneandauinesnanazdos iz

3) dalvzanauFauniiaainnisqasziiinvisanisdunii (Ignition Point)

! ] a

neAlsznaunaniia 3 agrlsznau Nunldgnisandinliuianisruidnunuay

al 9

v 2 =

aziule
| = a & ~ L o a & A o P a
VLNNI@ﬂ’]@Lﬂ@?Ju ﬂqLﬂuﬂ?Mﬂqﬁqu\imﬂ@\iﬂqeﬁﬁ??ﬂ‘ﬁqMIHWHVILﬂﬁ SINNIﬂﬂq@u@ﬂNWﬂVI@ZLﬂﬁﬂq?@Z@N

109REaI TR DNTNAA N Usznauduaausunialuraganaassngs 1 linnm6ss8TIRNTTaNeso
luussenialietneaniie uenannlidelitfada@aus dinafatsniaiialiludviessda
AIWUUITBIN D AN TETTHINR UFNIUNITF? ANHENIINIEAIN ANNARTUNITANTHRNNT kil

Tun1sungnazane n19seLEeInNA UsNIneendiau sanneunaei1iinaedn19qn Wi na s9nna

o o

TA39n1969lszUUNN9MIIAa0LUNN952909M0 AN 198990 T1R A oaszuuAILANAITLALALAZIILdDYA

s al

(Supervisory Control and Data Acquisition ; SCADA) Imﬂﬁquﬂrﬂmqma‘mwgu@ﬁﬁ @uﬂrﬂﬁummw@‘m

q

[ ﬁ// dl a a A a KR a v
ANUU I@Tﬂ’m/lLﬂmﬂ’]iﬁlﬂiWﬁﬁ‘@ﬂ’]iﬁ‘ﬁLUﬁ@\?Nuﬂﬂmqﬂ
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{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

2) memuussuNAFIULazlan@raInIga

N1TNRNTUNANNAFIUIBINNTE7 LAANTAA INIRIIag9R 1 mas TN T RTa9IATINS

12
o A

Taneilng ldununinsulld (Event Tree Diagram) seiazi@ennsgil 4.7-2 agulldssil

Instantaneous - Type Release
VCE
Late Ignition
Flash Fire
Processed Below AIT
Early Ignition Fireball
Ignition
Processed Above AIT Fireball
Final State Gas
No Ignition Safe Dispersion
Continuous - Type Release
VCE
Late Ignition
Flash Fire
Processed Below AIT
Early Ignition Jet Fire
Ignition
Processed Above AIT Jet Fire
Final State Gas
No Ignition Safe Dispersion
UNELUB : AlT = Auto-ignition Temperature
ﬁm : APl Recommended Practice 581 Second Edition (The American Petroleum Institute, 2008)

517 4.7-2 uwunwsulsl (Event Tree Diagram) ugnuunn1sain1sinllaasingsssnans
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{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

(1) WOBANFINNITIIURINLEFTTNTNG

anndiayaiszilu Risk-Based Inspection Technology, API Recommended Practice
581 Second Edition (The American Petroleum Institute, 2008) 3¢191 anmadrn19ialunisdsviiuaiu

1 ¥
TULINTBINANTENLANNSAAMENITOFNe] Hlan1afiani95a 2 Anene Al

o N17570e19UNTIULA (Instantaneous Release) ANNATLANNTFINTEVIBLANYN
WTaYaANIIINTIAYNVINATIat 197UIee HUFHINN3591INNTY 10,000 Uaus lutdaaiaan 3w uas

Alananaia Wuuuiuiviula (Immediate Ignition)

e N19579¢i19MALIAY (Continuous Release) 1HwN1359 a8 NszeIZ19a1N 8191411

' '
o a

FaaInNIINITFatNeiuRTule dniAnTIuaInn1TINIINIAENMTa RN tasNd 10,000 Uaus

a

Tutq91an 3 w9
(2) WUINgT

nsmuuaauiagia taavialluiveanidu 4 awie Tiud g5auaan giaauianans

7597uA ) UWATNITUANYRIYIE AIASI9N 4.7-3

A1999 4.7-3 NMTNATUITUIAGSIVRIVIA

AAgTIvia aNANTUN Andivinanld
1. TUIALAN 0-0.25 i 0.25 i1
2. TUIANA 0.25-2 i 1
3. aualug 260 4%
4. umnsin > 6 T aduruguenansviavizegega i 16 i

AN : APl Recommended Practice 581 Second Edition (The American Petroleum Institute, 2008)

a

A nnIsATzslanaazadull lAaeefma9sN I ANAZIAAN1TS a9 A g9 A

8991915 Tned1eBedayaann APl Recommended Practice 581 First Edition #1a9ann1iutlinsiae

|
=2 ¥

au3gaLaTn1 (The American Petroleum Institute, 2000) mmummmgmﬁﬁmmﬁmmmﬂﬁmqﬁﬁmm

q
£ ¥

we9gUnenluazvianauiaduluguenanesauws 1 8o Deauradudugudnalaninnds 16 4

'
o ' -

TnenannivanuiresnsfneRuased Wisufiaussudnaefinunnss 16un 2599178 0.25 59 1 3
q q a4

a

4 19 uaTviewANin WU MaaUIALAUEIUARENATNNINNGT 16 U9 HAMNDIRINITFIZIEATIFHT

AU 1 17 $RIAINIAR $59TUIA 0.25 U9 UAz 4 U9 AIUNTUVIALANTN WUIIHNANNDURINIGS

' '
o

ANTIAR IATRUAAIANGIT 4.7-4
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{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

A15199 4.7-4 ANNdTRIMSinglRvaTagLnsaluazyiasie g

nafansuslaaganiullinsidanusisanszalaani (API, 2000)

ANNAABINTIATILAATY (AFIAlInm)
1UAYID gé’wmm gé"’qmmm gé’wmm . o
> & & NnaAnNUn
0.25 U1 1 U2 4 U1

Piping 1.905 cm. (0.75 inch) diameter 1x10° - - 3x10"
Piping 2.54 cm. (1 inch) diameter 5x10° - - 5x10"
Piping 5.08 cm. (2 inch) diameter 3x10° - - 6x 10”7
Piping 10.16 cm. (4 inch) diameter 9x 10" 6x10" - 7x10°
Piping 15.24 cm. (6 inch) diameter 4x107 4x107 - 8x10°
Piping 20.32 cm. (8 inch) diameter 3x 107 3x 107 8x10° 2x10°
Piping 25.40 cm. (10 inch) diameter 2x 107 3x 107 8x10° 2x10°
Piping 30.48 cm. (12 inch) diameter 1x107 3x 107 3x10° 2x10°
Piping 40.64 cm. (16 inch) diameter 1x107 3x 107 2x10° 2x10°
Piping >40.64 cm. (>16 inch) diameter 6 x 10° 2x107 2x10° 1x10°

9N : APl Recommended Practice 581 First Edition (The American Petroleum Institute, 2000)

(3) nsmln

mmﬁuﬂimﬁmmmﬁg@m’%m (The American Petroleum Institute, 2008) A tauauue
Tanalunisiimmnnisnalsine waziinnisiinliaesarsaniuzing lunsdinisiaederiuiiule
(Instantaneous Release) Warn1357asindsalilas (Continuous Release) Aasneasidsnlumis19n 4.7-5
\ ~ o o a o o o \ , oA = A A
WU NFENNN95999R I IINTRatNaTuRT U ALz et1gsaiiias Hlannave Tadnudlulllaly
n3mali (Ignition) Andudndnuwindy 0.2 138 Fa8ay 20 TANNILTIN1TFIVRIA1TITTNTNR LA1WIU

o

100 A59 azilanngafialWle 20 A5 @ u1snauunTanianismialnle sail

A15199 4.7-5 Tamamsiiaumanisaiuazanlwlunsdlsng 9 aassisaanuzing (C1-C2)

5 . Tanmanisiisamsal | Tanaiinnssauassnlanmassing 9 (Ignition)
ANBUSNIFI :
No Ignition Ignition Jet Fire Fireball Flash Fire VCE
A35asinaTuLnTiule
0.8 0.2 - 0.01 0.15 0.04
(Instantaneous Release)
A352siNmaLiiag
0.8 0.2 0.1 - 0.06 0.04
(Continuous Release)

#iN : APl Recommended Practice 581 Second Edition (The American Petroleum Institute, 2008)

131 Bulasln andn 4-106




e unslsziiunansznudanndan

>
o

{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

'
o

o Tlannalunissialnuuulune (Jet Fire) AaTuianiylunadlaesfngassuanai
atiasalilad (Continuous Release) wdaRansdunlAn Tl (Early Ignition) TaaiilAdNslann
ArannulurerWiinwad nida liwsansumigiasanans Tneilenanintuanidudngan 0.1 sise
faeay 10 m@aﬁwuquﬂ%ﬁlﬁmm&lma‘aié'”fsﬁwm

o Tanialunisinlnuuugnlu (Firebal) Watuaniznsdiiiinnisiazeefing
899N ARLUUNYUIA (Instantaneous Release) Aunieialuliunnmnn waziianisdunlfialndu
Twiiud (Early Ignition) sl luduuugnlul (Fireball) TaailangiAnTuAauludagaudies 0.01 1i3e
Weasasas 1 m@ﬁqmm%ﬁtﬁmmammﬁ“@%mm

o Tanialunisdinlnuazszidin (Vapor Cloud Explosion ; VCE) Haqnuiiluly el
nsifRsTansaintsitetneiiivla (Instantaneous Release) LAzMsSatingAeiieg (Continuous Release)
nsfnazAn A sadastuaunan TiRe Wi (Late Ignition) Anainnnsialutiunnmnn uas
azanlunanaduawiagnlvduazsnd st Ineiilennaiistudsidudauwingu 0.04 viteAsidulenas 4
mfw’i"}muﬁ%\iﬁLﬁmmamsaﬁvfaﬁwm

o Tamalunisiialvuuulvany (Flash Fire) iWlunisiinlWaesngulafinavinliifanis
i lnfetnesanige Sanuiull1dlunnssaedraiuiiule (Instantaneous Release) 1nndnnnssaating

AaLilad (Continuous Release) tuntsfauazialiineadesiuaiuaan TuRalulusiu (Late Ignition)

InanlaniannauAndudndquwingy 0.15 LAy 0.06 ANNATFU WIDAALTIUFRHAY 15 LATFRHAY 6

2R9NUIUATINAAMENIOSED AINAAL
4.7.3.4 nmsiaanldiasasdialunsdsziduaunsiasneunss

Tunstlszidudunseinaussanslasinig Nlsnmlamaenldllsunsugnifagy “BREEZE Incident

Analyst Version 1.2 GaiflultsunsuiWmunlag Trinity Consultants, Inc. Uszimaanigawnsni uazlasy
n1seeniuaIn U.S. EPA uaziaeusine iatan duduwasesfienddnanimlunisdssifinaaudes

funsea0an13iaaesansail lunainuaiagunulaatnausiugn uaraunsndaetipsziuazaianisnl
A ° o o = a va g [

nanseny Wedulsslemilunsnuannasnisfesiuuazudly naenaudnszanunulfimnisldsesdu

naunaziawnnend Selilsunsudnidagy BREEZE Incident Analyst HATHUZIRNNZAST

1) Tusunsudni3agy BREEZE Incident Analyst 111013990990 LLLANABNATIAANARATT L
dszifiunansznuainnisiazesansiad aaunnualunguniglunaialsuing fall

e Section 112(r) of the Clean Air Act

e Occupational Safety and Health (OSHA) & Process Safety Management (PSM)

e European Economic Community (EEC) Directive 82/501

o National Fire Protection Agency (NFPA) 59A Liquefied Natural Gas (LNG) Safety

e Department of Transportation (DOT) Federal Standard 49 CFR 198
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{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

wanannil BREEZE Incident Analyst I@WmIUIANNUANN1T Quantitative Risk Assessment

(QRA) Au7 U.S. EPA Taluztinld
2) uuuaaeseiealu BREEZE Incident Analyst Usznauaae

« Source Term Wizard \luuuuanassdiuiniansiail iednnsialuaniazsing o nau

ﬁﬂﬂz}imiﬂ%Lﬁummmmmwémmw (Dispersion) miﬁm"LWqﬂ"Luﬁ (Fire) uwazn9seLiin (Explosion)

« Dispersion Models A2 N799U3ULLANABINTUINUNATBINTUNINTZAE

(Dispersion) Us¥naumae DEGADIS, SLAB, AFTOX wa INPUFF luidereqdunsneiiasannaauidufs

- DEGADIS Wlunuuanaaaiwmuilne U.S. EPA, Gas Research Institute haz U.S.

¥

Coast Guard ldilsz1iunnsnszanefiaaes Dense gas Az Aerosol AMnUUaInILiannlszinn s9uny

a o

UMANNLHANNAN Bz Weaa NN TUAY

o

- SLAB dluuuanassiwmmnlag U.S. Department of Energy W@z Lawrence Livermore

National Laboratory (LLNL) lftszifun1snszansasialuannunisalf Dense gas 59371091100

- AFTOX Wunuuataasnweunlae U.S. Air Force M setiunsnszansfinaas

Neutrally-buoyant gas WAz Evaporating liquid pool spills

- INPUFF Wluiuuaaesnwmunlag U.S. EPA 1l Integrated Gaussian Puff Model

|
a o

1fUszifiunisnszanafaees Neutrally Buoyant Gas arnunasniiianiidudlass/unasnuiaiianeoe

waeanuuuan

« Fire/Explosion Models Liuuuuanaasnldlsziiunisgnanluazssiiin feauisn
dsziiufadnugluunassnisgniuduazsziiia An Confined Pool Fire, Unconfined Pool Fire, Jet Fire,

Boiling Liquid Expanding Vapor Explosion (BLEVE) waz Unconfined Vapor Cloud Explosion (UVCE)

Tnadayadiuivindldsunsudndagyl “BREEZE Incident Analyst” Usznavusag dayanis
panuULViadIiNgs9I T A 1e91AZaNNg avALsenaLreiNgssINTAYeslATINg WasdeyaRNUERTHtNTNE

TS ununAnslasnig 8aIRHAAIAISI19N 4.7-6

131 Bulasln andn 4-108



e unslsziiunansznudanndan

>
o

{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

A15199 4.7-6 Tayadmsuldnllsunsy BREEZE Incident Analyst

$1EN5TRYA 1nuae AN
TayaNIsaANULLYIA
1ndURguENaYie inches 36
a6 o
founniltu °F 60
ANANNALAANLLUL (Design Pressure; DP) psig 1,250

AIALSLNAUNANURINILESTHINR

Methane 87.16 - 90.51
Ethane Mole % 3.68 - 5.31
Propane 0.89-2.59

UBHAAIUAAUELNINEN

Qmmﬁ‘lum@mmm (L’?lalil) °C 28.0
ANNNAULITIENNA (L’ﬂ’?ﬂlﬂ) Pascal 100,928
ANNTUANANS LLIT78N A (L’?lalF_I) % 76.9
yANNaN degrees 225
AN (19AE) knots 1.3
mmz_mmm‘?;mﬁfaffm ANNNLTIAN Meter 10.00

wanawe - annflgnfusanevihalle dmdnsvaes adfgRenielutdeiniu 17 T (w.a. 2549-2565)

474  HANISIASIZUAMNLALY/DUATISELS

TanansunTanianisinrasviedstngsssna1faedlasanig wazilssiduseAuAMNIULINTaY

a a a a a al o d’J
HANTTNUNIEAANIAA ILarn19svile Heneasidamnsiail
4741 Tan@n1siNAANNLARS (Probability of Risk)

TannaniaifinAau@enainnisaitiunisaeslasenis fansanandayaaiansiiagiimie

q
'

anmsrudneTingdeameievsainnnelulssmanassinasuing Tnedinmsilanianiafnaanuides
(Probability of Risk) 1847ia84A1 18950t AURIIATINNS é’w%qLLuq‘vmmimfmﬂi:L:ﬁuﬁ@é’ﬂﬁ”uﬁm
F1uA LAY (Risk-Based Inspection) fauanuslaagnTudins A ouuienisng (The American
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nsdalwuuLgn W (Fireball) @mmﬁﬁmalﬁmqu”ﬁmmmvifa‘ﬁ'mmauimmmﬂuﬂimﬁwLm\izwﬁ*g'am?m
1A881989m18 Handbook of Chemical Hazard Analysis Procedures, Federal Emergency Management
Agency (U.S. Department of Transportation, US.EPA., 1990) TNUALLDE A A m'l'é"Nﬁ 4.7-10 WuqN

Hlanafiannssialuetflusedu Very Unlikely s18az10naIn15199 4.7-11

A15199 4.7-10 mifoi"]LLunﬂ'a'm‘i,i'raztﬂummmsl,ﬁmqﬁmq (Probability)

sEAUANUNAzLTY ANRNAANN
Common H{lan41hn 1 A5/ vizannnndn (> 1 AsA)
Likely Hlanainnetnates 1 A5 lusaw 10 0 (> 0.1 As9A)

Reasonably likely Hlanaia 1 A59 Tusaw 10 - 100 T (0.1 e 1 x 107 A/l

Unlikely HAlannawia 1 A5 Tusan 100 - 1,000 T (1 x 107 09 1 x 107 Aa/al)

Very Unlikely Flananatasndn 1 a5 luseu 1,000 T (< 1 x 10°A59AD)

9NN :Handbook of Chemical Hazard Analysis Procedures, Federal Emergency Management Agency, U.S. Department of

Transportation, US.EPA., 1990

A15197 4.7-11 TamanaAn1sAn INaaIadInMe5sNTI AUDlASINIS

wWaWansanananangIusnlnesniulllnsidanuviaanigalasni (API, 2000)

o
o oy

. a Tan4d Tanatiansanln (a59/l)
nsninm - 3
< , tNANIT9I WU Jet Fire wui VCE wu Fireball
N19993UR9INa 2 A . . - - . - . . -
(AF9A)) (dnd2un15Ln/ 0.1) (dpdun1sLn/m 0.04) (dndaun19Lnm 0.01)
3597U1m 0.25 9 | 5.79x 10° | 5.79x10° (Very Unlikely) | 2.31x 10° (Very Unlikely) | 5.79x 10”7 (Very Unlikely)
33971m 1 19 1.93x 10™ | 1.93x10° (Very Unlikely) | 7.72x 10° (Very Unlikely) | 1.93 x 10° (Very Unlikely)
3397170 4 19 1.93x10° | 1.93x10° (Very Unlikely) | 7.72x 107 (Very Unlikely) | 1.93 x 107 (Very Unlikely)
YIAWANYN 9.65x 10° | 9.65x 107 (Very Unlikely) | 3.86x 107 (Very Unlikely) | 9.65 x 10 (Very Unlikely)

WAELUE : ATUIAINAMKDTEIN SRR LeiedeintassuTf Asaumnlneanniudinsdeuuianiganing

API Recommended Practice 581 First Edition (The American Petroleum Institute, 2000)
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{AN1INRFIATEIINTNALULNELA 5 (Rauasng ASIN 1) @ 1559 Usn. a18m (Nv1aw)

4742 AMNTUKSRINITIARRURANTOL (Severity)
1) nsdiangAnlWwuL Jet Fire
(1) AMIINTFFIURINVTEITNINR

nsfa WL Jet Fire inTuannzlunsditasfnsassuaisneswsaiiios (Continuous
Release) L&A Aannadunntlfelnguluiud (Early Ignition) Taefiaa1snmuanningnieluvievinliiia
LﬂmVLV\IﬁEmVLijwmrﬁ%mm‘gﬁ%ﬁm@m Tnslszifiuannnisiaresviedefngsssugni mmmgévf; 0.25 il
mmmgé"f; 13 mmmgé‘; 4 Tl uazvieuandin GedRsnssaresfingsssumAatnnssniudantsunss

&11531] Breeze Incident Analyst a311#Aam1919% 4.7-12

AN 4.7-12 BRSINISSIURIVIAAINTESTNTINRURILASINTG NTALNANSAAWLLL Jet Fire

mumgé”a BRIINT959 (NS/AUR)
0.25 i 313
11 5,000
430 80,100
vaunniin (T 16 ©9) 1,280,000

n2WE © ViedafingsIINTIA284lATINTTIA 36 WY ANALBENULIL 1,250 psig wazgungR 1deu 60 aar W Lsulas

(2) wanszuannIsAnLWLLLY Jet Fire

n13aLAsNz AR A NEaY (Incident Heat Flux) aannisfauaasin iy Jet Fire 16t
UsziliunszAumasnuanFeusaus 4.0 - 37.5 Aladnspenisaunns Geduansznusedalgnasauazau
= o a a P A e o : ANo Ay va
PEAZIBEARIANTINN 4.7-13 TneannistlsziiunudesAunasausne] HirRnlAfunansenuainnig
Suaziianafia Wiy Jet Fire A9a1519% 4.7-14 uazuansaninnis sz laainunnaindiazlasu

HansenulunInIINRaenauLWIiedeinTsssuTAYealAsanIs sagili 4.7-3

A1519% 4.7-13 HANTENUALNANNWAS IUANTZAUNRINUANNSAURAG

WAIUANNSAY YUIAUBINANTENY
(Nadns/ms1anns) uansznusaglnsal NANSEZNUADAL
375 vhanegunenllunszuaunsndn | $1uau 100% @edmnnes luuiiduszezaan 1107
Svan 1% Fedamnner itiiuszezinan 10 3w

25.0 yliAnlWivilassadalilon | S1uau 100% @edmmneglufuiliduszazioan
Tifnlaal 1 W uazLARUANaNelE 10 Ui

12.5 ylmAnlWivilassaddlidon | Saau 1% @edammnesluiuildussazion
wWanlvl wazvaaunanadinld | 1 P waziowisluinaglu 10 Jud

4.0 - FAnuaviiomisdneguiungn 20 3w usldvinldnes

17';34'1 : World Bank Technical Paper No.55, 1990
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AN5197 4.7-14 SANNISHLRAMNSAUNTALNANISSAAsRA LWL Jet Fire

NsARAUIAFIIAN ) VRYIRRINTEITNTAURITATINTG

NTRANEN SANNITUEANNSAY (1NRS) ¥

1. §527UR 0.25 U

- FLAUNANU 37.5 KW/m® 33
- FLAUNANU 25.0 KW/m® 44
- FLAUNANU 12.5 KW/m® 6.8
- FLAUNANTU 4.0 KW/m® 12.5

2. 352 71m 1 U9

- FLALWAINU 37.5 KW/m® N/A
- FLAUWAIU 25.0 kW/m® N/A
- FLAUNANU 12.5 KW/m® 19.5
- FLAUNANTU 4.0 KW/m® 39.4

3. §5271R 4 U9

- FLAUNANTU 37.5 kW/m® NA
- FLALWANU 25.0 KW/m® NA
- FLAUWANU 12,5 KW/m® 53.3
- SYAUNAIIU 4.0 KW/m® 122.8

4. awanuin (laitiu 16 #9)

- SLAUNANU 37.5 kW/m” NA
- FLAUNANNU 25.0 KW/m® NA
- FLAUNANY 12.5 kW/m? 146.0
- SLAUNANY 4.0 KW/m® 390.0
waneug ;- viedeingsIsuTATIUIA 36 2 AruduRenULL 1,250 psig wazgnunni 149 60 avangulas

- N/A 189 Unable to calculate distance to this flux A8 szAUnaesuANFauifindulusmauganAnm
(WANTUNTITZALANE 1.5 WNAT ANTEALNY TaUnussAUANEgINdINanssnusanyme) HszAunaasnuaindd

SYAUNANIUAMNFAUNABIN1ININL
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Aeydnuaiumun

== === yageAna druaeng
(2u1a 36 1)

|:| aniinandna TP5MXS
/%J

viadef2 1dui 4

dumsauunau

N
| amsidnasasseduciua

Jet Fire szdundsounazdaiiiadunanszny
T srdunwdaeiu 12.5 kW/m? = 19.5 .
stduwdenu 4.0 kW/m? = 39.4 u.

AT

sinssd Tuu WGS 1984

’ Py 2 :

AR GFNBN LDONTA 47 F2E29NY 1,000 W4T
Ful fmwedinined

~3.30883 FUMENFIUNIAL e SEAUPIME AU AN
) FUNANFVININTI. SEUU WGS 1984

A : Faurlasnmwmaanaifitn Google Earth sfufinmwsaenaifisuiiia 01/04/2022.

(n) nsdigsIAUIA 1 W2

AT ST, T

P R s 7 WY T Aeudnuaiuwui

== =e e yageAine druaeny
(aun 36 i)

5 I:l aniinandna TP5MXS

viadefav 1dui 4

HuMIauUIAN

N—— .
| amsidnasassedusiua

Jet Fire szdundssuuazsadinlofunansziu
| sxfunda9nu 12.5 kW/m? = 146.0 .
stdfundoou 4.0 kW/m? = 390.0 u.

N1RFIEU 1:9,000
200 100 0
e ™ e =]

RS

Funess Tuu WGS 1984
N3 ATVEN VUANTA 47 S2E2YNY 1,000 MRS
il Wi.... wanesawediames
viuui’ng'mvmﬁq utmziathunans

AUNANFIUNWTS sTUU WGS 1984

— s

931 : doulasanmweeeaifigs Google Earthfiufinmwehaanifiusidia 01/04/2022.

(2) nTUNALANKN

sun 4.7-3 SANNITWLRANSAUNSLAANISSILAZAR LWL Jet Fire
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v ¥ 1 1
7198 NsasduRIainausNe i ngiaasiadeinaassuaRvaslasinig Wan s

' '
o aa

wWheuwau 2 nstl Ae (1) netliiagiandlanianinlugege (352W0 1 40) waz (2) nsaliingianena

ar

v
naliifnronudavnageqn (veunnin TdiAu 16 #9) A19FUnN199AIILTEALAINILLINTEINITIAA

q

I
o

guimig Inetlsviiuanuoudidsinainausuauiag lunund ladunansgn Tnsfiansanialinisuisad
v d‘ 4 v QI al aa 1 o v 1 o o a o 6 1 o v
pNFaunyN IiAuERedan utadlu 3 svdv lawn szdundsanu 12.5 Aladnsianianawns vinliauly
WUMRTINAIUIU 1% UAZIZAUNAIU 25.0 bag 37.5 N ladnsaanisiauns nliaulunuiidadan
A1UIU 100% SWBIRINAFI9N 4.7-13 udai lRasunseAUANTUUIITaINansznL Inad1989nx
mmm’mﬁm:ﬁumma;uumﬁmhﬂu Handbook of Chemical Hazard Analysis Procedures, Federal

Emergency Management Agency, U.S. Department of Transportation, U.S. EPA. (1990) A4mn919% 4.7-15

AN51991 4.7-15 SEALAMNTURSIARIRLANTOL (Severity)

STAUAINTULST ANANNAAIN

. = 9 I3 3
Minor o HNHLNAMRUUBAENIN

al

1o 9 da’ d’
° VL?J’Q’]Lﬂuﬁ]’BQ@WEIW@’ﬂﬂ@'mWHVI

= Aﬂ!’ o QI ¥ ¥ 1o v ° ° o
o Annsdudeunu@wnafantaanin ldadusasminnigtina

a

AR TIm AN 10 AW uardduadulanu 100 Al

it}

Moderate .
o HARINTENENALLNAY 2,000 AL

= ‘ﬂ!/ o QI ¥ 4 ¥ 4 o o
o AnnsdudeunudsunaananduFeaianisina

Major o H@eTnlaiAL 100 AL waziUnALTAESRRAY

)}
2

o AagNzananALlUiiG 20,000 AU

~ e o o o ° o ° o o \ aal
o dnnsthutleuiudsandenandufesinnistintnedeagnis

JAeTRnNINNgn 100 AL wasdfuNaLsUNINNGT 300 AU

)}

Catastrophic .
o FANYINNITANYWAUNINNGN 20,000 AL

= dy o QI k2 % o o o 1 aa
. Nﬂ’]?ﬂuLﬂﬂuﬂU@\‘iLL"Jm’Z\]'E]N[?]'E]\‘WI’Wﬂ’]TU’]U@@EI’W\TQﬂQﬁL‘ﬂuLQ@’]u’Wu

931 :  Handbook of Chemical Hazard Analysis Procedures, Federal Emergency Management Agency, U.S. Department

of Transportation, U.S. EPA., 1990

N9 HUNANIENUNIMINANTTIILA AR INWLLL Jet Fire 1a9viaganng aa1lasanisg

Aansan lutdnuinilaniadassanigsa Iaaa1989annannanmnissiued Uem. ludas w.A. 2524 — 2566

2
a

e o a 1 1 al/ 1 1 o 4?/ a = dldl dl ¥ o a
Wran 19 NHURlUFANU A Wadn mﬁ?mmuslm&mﬂmmmummmwuwmqﬂmw 3 ANHTOLLIALLY

nangsulidne NunnuuaviedafingsssngiAeg e nuaunteluanilaruanfing wseqniTensasii 7

=3

sy Al Afsnnaslanatsndsziivannuguusaaananisailudsinuinilaniadessanisiali

ATALARNANHIUZLINUAAINGATT 411U 2 Aunile (§UR 4.7-4) ldun USnnqamenseiussuusie

neluaniinasfing TPEMXS uazifnqaiansaiuviedsting dun 4 Tnalnaaviaansail
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1405000

1405000

3

737000

Aeudnuainmui

sunUvdnen

viadoAnar druasne (aunea 36 i7)
[ ] aaniiwansdnem TPSMXS

viagefina 1dui 4
wWumsanuUIAN

: ! ansidnasasscausua

a
FIFURLANUN
sunsss suu WGS 1984
% as = 3
N30 GTVEN LUANGA 47 SYEEINS 1,000 AT
f . e G ? liutniquuuﬁ 3] d 3 5
HIMFTIHIU 1:10,000 ! i 2 G i
AT FUMRNF UL SEALUIMIR U UN AN
HUMANFTUNTNTIL LTYUY WGS 1984
&

o : = o & : o 4
AAULAIINMWENEAIAN Google Earth, LWNNMWAEALNBNND 01/04/2022.

5% 4.7-4 dumidsAnsnmsissiiunanssnunsaliinnissauazinln

YRINARINLY URILAFINTG
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(1) uUsugaEansanuszuuvianglugaIduaning TP5MXS

1 v 1 v 1
- NIRIFITUNA 1 T2 WUINTZAUNAIIU 12,5 kW/m? Al Rfann sy

a

[ '
=1 =

HANTENL 19.5 A3 ATaUAgNNUNLar&Ilgnaie laun anntinanfingy TPSMXS sntazldenmg
A19199 4.7-16 uazgui 4.7-5 (n) nudufiReulutFiousinan 1 au lnsarainliidudunse

1 Aaa

faT9R 1 AU ALlsviiuAYNTULINet luITAL Moderate

|
Ao aAA

- pstliewmngin WUdNNTTALNAIINY 12.5 kW/m? Al NFAIRlAsunansznu
¥4 2 v ue i e . . L
146.0 W9 ATaLAgNABNLATAAgnaine Taun annflnanfing TPEMXS €1neudansie dem.
druinende 18 4% uasi ufudeneni 1 uis MeazRunfIns199 4.7-16 uazgid 4.7-5 (1)
wugUitReuuazinedelusdumdinaidszuin 100 au tnsenarinliidudunsesedintszunn

1 A At sziiiuAnnguussay szl Moderate

AN 4.7-16 SANNITHEANNSDULALNUN LASUNANTENU NTALNANSSALAzAA WL Jet Fire

Iaeviadeing uslnugadansanussuuvianaluaatnannngs TP5MXS

FANN1TU FEAUAMNTUUS
NSOUANE ANSAU AuNNlpsunanszny UseliUNTZAUNRIY
(ums) 12.5 kwW/m? aiulal
1. 352720m 1 W0
- PLALNAIINU 37.5 KW/m” N/A - wuffRem 1 A
- FLAUNANU 25.0 kW/m? N/A - Tngaran ldusumnsne
o o o | ala a
- SYAUNANY 12.5 KW/m? 19.5 anHuaning TP5SMXS ARTIR 1 AW UsziiuA
- STALINAIIU 4.0 KW/m® 39.4 anHRANAT TPEMXS U3t/ luszA Moderate
2. YlalLANYin
- SLAUNANU 37.5 KW/m® NA - wuffuRiay
- FLAUNANU 25.0 kW/m? NA - WnaAe Useunnd 100 AL
- SLAUNANY 12.5 KW/m? 146.0 | aonilnantm TPSMXS dninanudamsne | eenainidudunsie
o o o o & | e
Umn. thuinende 18 uas Fuiuderes | AeTIALIENIL 1 AU
117 1 W LATNUNAUNNTANITWALN UsINUANTUSS
2189 Uan. 2l luszAL Moderate
- STAUNAIU 4.0 KW/m? 390.0 goiiuanfTy TPEMXS d11inanudansig
Umn. Tuinande 258 naa Fuiuide
284911 1 Wie Tudn/menn 9 witd way
Z da .
NUNAUINTANTWALNVES URDN.

wanawme 7 dssifiuiaiinisuanuiaunANALeenuUL 1,250 psig wazgmuu)R 4w 60 asrisulast
- N/A wanifie Unable to calculate distance to this flux Ag szALWANUANNTEUNR ATUlusTAUANNGINANEN (RAnTtun
NIZALAMNEGD 1.5 AT AINTTAUNUY TIUNUITAUANNGINAIRANTENUA aNYE]) HITAUNAWIUANTNTZAUNAINU

v lﬂl v
AMNTAUNFABINITNIIL
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daudnuaiuwun

@ eunivdnsn

== === yviagefina sruuuny
(aura 36 i)

|:| aniinaunia TPSMXS

viagioAnar 1dui 4

LU NANUIAN

1 g
i | ranslaasassrduciua

7| Jet Fire szduwdvuuardaiinladunanszny

) svdumdesu 12,5 KW/m? = 19.5 3.
STAUNAIIU 4.0 kwlmz =39.4.

NIASIAIU 1:9,000
200 100 0
o

ginssd FTUL WGS 1984
TR0 GTREN VIANTR 47 S5HSWE 1,000 L3RS
dulasaunuit usasaNad. {
HUUANGIUNA ... snimziathunats

WUMANFIMEI . suu WGS 1984

30 : daudasnnmwengaaifiea Google Earth,tiufinmwshaanauiesiila 01/04/2022.

(n) nsdigsIAUIM 1 W9

Aeudnuaiuwun

O ehunudvdnen
== === yadeina druaane
(aua 36 i)

I:l annfinaudad TPSMXS

] Iy |
vagfned L&aun 4

duvvANUNAl

— .
| ansdnasasseeusiua

et Fire stdundssiunardadinldfunansiny
() srdumdesnu 12,5 KW/m? = 146.0 .
seduwdeanu 4.0 kwW/m? = 390.0 1.

qi( e~ HIMFTIEIU 1:9,000
% 4 : 200 100 0
M 1 ——— =

AT

sinsed e S0 WGS 1984

5 7 £ ;

n3e...... ~gABN WANTA 47 SYEIV 1,000 WNAT

Wulasaunyit "5 5 5 4

FAUNRNGIUINNRL o SERUTMZIALTUNANS
l HUMANF UM _svuu WGS 1984

71 : daudasanmwsngaIfien Google Earth,Jufinmweganaifiuaiils 01/04/2022.

(2) nTUNALANKN

5" 4.7-5 SANNITBRAMNNSAULATNUN LASUNANTENU NSALAANISSIBAZAA LWL Jet Fire

UBIVIRAINT USaaTiansanussuuvianeluanduanings TP5SMXS
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(2) USINMAATANARNLVRRINE LAUN 4

1 1 b4
a o = o o o

v 1
- NIRIFITUNA 1 T2 WUINTZAUNAIIU 12,5 kW/m? Al Rfann sy

a

1% ' ' |

1%
a % 1 o

HANTENL 19.5 1WAT ATLAgNALTILAzAILIgnaZ1e Taun WunAunusan swmunaes Uan. Maaziaani

al

A1919% 4.7-17 uazgil¥ 4.7-6 (n) Linudfifeulunfnudaingis Aadssifiuannuguuset lussdu

Minor

|
o

- pstliewmngin WUdNRTTALNAIIY 12.5 kW/m? auld HFARRlAsunansznu

X4 I . v e .

146.0 A3 ATaUAgNNUNLAzAsgnaie laun WulAunusen1sWmuIaes Uan. waziiuinends
8 A9 918azIBAAIASIN 4.7-17 wazgi®l 4.7-6 (1) nurinendeluuFinaiianane Ussunn 40 Au

TneanavinTiidudunsasatdmntlszunn 1 au aadssiiuanuguuseatfluseAu Moderate

AN5197 4.7-17 SARNNITHLRAMNSAULATNUNLASLNANTENU NTALNANITSALASHA LW

WU Jet Fire 289viadefing™ Uslinqalansanuviadanng 14U 4

SANNITUR FEAUANNTULS
NSAANEN ANNSDY Rudidldsunanseny UsziduiissAunasny
(\wms) " 12.5 kw/m? Faull
1, gé'q’umm 1 4in
- SLALNANNU 37.5 KW/m” N/A - Tinudfimem
- FLALNANU 25.0 KW/m® N/A - NI ORHETEN
- PEAUWAIY 12.5 KW/m? 195 NufiRuousenswaLes Unn. 2] TWsrAY Minor
- SYAUNANIU 4.0 KW/m® 39.4 NuRAuonsen IR RNes Uam.

2. YiawANUN

- FLAUNANU 37.5 KW/m® NA - WuERNaNAr Uszann
- FLAUNARINU 25.0 KW/m? NA - 40 au Tnaaranliidu
o o ia o o | e
- FLALUNANTU 12.5 kW/m® 146.0 | NuUNALONTENIRALITRS Unn. fURINLFABTINL ITHIU
RAzTNURNEN AR 8 NRq 1 A UIEUAINN UL
- SYAUNAN 4.0 KW/m? 3900 | NunAunNTENITWAILNTeY Unn. @il o luszsiu Moderate

NANANTY TPEMXS d11inanudansig Uan.
v o s 3 v [ d’l 1
UNUANAAE 118 a9 F1UFUTARILAN

2 W9 T/uenn 3 wie 4071
l3TneunIg 2 uie g1ensn 1 Uil

FIUA19TD 1 W warANLEN T aasm

wanawe 7 dssfiuiaiinisusanuieuinausueenuul 1,250 psig uazgmuugildeiu 60 asminisulas
- N/A 11889 Unable to calculate distance to this flux Aig szAUNAIBAMNTaUIAATUINIZALAIINGINANEN
(WATTUNTTTALAINGY 1.5 LUAIT AMNTTAUNY TIUNUIZAUANGINAIRANTENUFaNYEE) HITAUNAIIUAING

SYAUNANUAHTRUNFBINNINIIL
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deudnuaiuwuin

dnuUeAnn
===== yiageiiar suaung
(aua 36 i9)

[ ] aaniinause TPSMXS

viadofar wuii 4

dunANUIAN

1 3
| ensdnasassedusiua

srduwaseu 12.5 kW/m? = 19.5 ..

STAUWAYIIY 4.0 kw/m2 =39.4u.

NIRFIEIU 1:9,000
200 100 0
———

RS

gilnass TTUY WGS 1984
(11—

dulassunudi.... NSRS
WUNANFIUNWG.... stauimsathunans

WUMANF I L.AYUU WGS 1984

Aeudnuaiuwun

guvlvdnsn

===== yiggdufia druaey
(au1a 36 ﬁ'n)

[: anniimaudia TPSMXS

viadefar 1duvi 4

duvANUNAN

— .
| lensUnasasseausiiua

Jet Fire szdundssunardaditldsunanszny
sedfundostu 12,5 kW/m? = 146.0 w.
sefundednu 4.0 kw/m? = 390.0 u.

A ;ug HIRSIEIU 1:9,000
> J» 200 100 0
. =

silnsds TUY WGS 1984
D30 SRR VUANTA 47 SYHEVNS 1,000 LHAT
wulnsaunud.. CCELITH 3
HUMANFIUMIAS szamhmziatunans

.a¥uU WGS 1984

HUMANF UMY

A3 : dautasannmweaafits Google Earth siufinawsnzenaifiasida 01/04/2022.

(2) nTUNALANKN

5" 4.7-6 SANNITBRAMNNSAULATNUN LASUNANTENU NSALAANISSILAZAR LWL Jet Fire

aadviadeande uslnnqadansanuviageing dui 4
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2) nslnANISsELLALLUL VCE
(1) AMIINTFFIURINVTETTNER

neclifanssziflauuy VOE Ustifiuainnisiatesviedsingnssugni mmmgéﬁ 0.25 iin
WAz 1 19 1W1AgS 4 11 uazvieuAnvin Rensmraensiuarialiiiiesdetiuauinan lddal
Tuiuf (Late Ignition) TmgfiansaunannssLuun1Imsaaay (Detection System) wag suLnsdsTlnvitesn
(Isolation System) U4 LLNAAINVETITNIR FNIAANIT8eYIe AR T8I A4lANNE @190
prunulatnsdedlaviesnuannisanefgsssuani faussuuniuan iy ua wazTudeyasnlus
(SCADA) lennaluaan 1 w1 4negjlu Class A mautnusiaas APl Recommended Practice 581 (The
American Petroleum Institute, 2008) %Qﬁ/ﬁ]'j"1ﬂ’1?%Qﬂl‘ﬂdﬁ”’]"]]ﬁﬁ‘iN“]]’]a‘ﬂWﬂﬂ’]ﬁ‘ﬂﬁ?uﬁuéj’mtﬂﬂm?uzﬁ’]L?@gﬂ

Breeze Incident Analyst mgﬂiﬁ’fﬁqmmﬁ 4.7-18

A15199 4.7-18 BRFINITIIURINARINGY UBILATINISG NTAULNANIFILLLAKUL VCE

muwmg%"s Banunnssy (Alansu) lussaziaan 1 undt "
0.25 ﬁ% 19
1 5@ 300
4 ﬁfl 4,806
vieuantin (laitAu 16 #2) 76,800

wanewe - viedeingassNgIATung 36 Ha ANAWEBNWLL 1,250 psig wavgnmnilFann 60 asAnisulas

(2) wWansznuaINNIssEidauLLY VCE

n135zidialLL Vapor Cloud Explosion (VCE) Lﬁmmnﬁ”w?@@@ﬂgﬂmimmmumm
dndusastingsssuafdAseauAMdNduisqn LFL (Lower Flammable Limit) wazRansafiniy tns
HANTENUTIAATUANNANT2ETALLL VCE WLHANTENIANLIFL (Overpressure) tagladssiin
flreAuusaRuATUs 0.069 — 0.345 ma’%'qﬁm@m:wuﬁi@@ﬂﬂitﬁﬁ@?mqﬂﬁw WAZNANTENUABAL
MEALBEARIANTINT 4.7-19 aannstlszifiunudnfiszduusedusing 4 SFTTlEFUNanIZNIANNNTH
LaiAANMITdALLIL VOE Famne1aRt 4.7-20 uazuansaninnisldlsslagmiuifnaindnas g5y

nansenuluningannaanuuviadsingsssuAraslasnng C'ﬁ/\‘ia‘ﬂﬁ 4.7-7
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BS99 4.7-19 NANTENUTLAAANNFTSLLANTZALILIIAUGAIN 9

FLALILTIAY AUNAUVBNINANTSNIU
4 1 o A. ¥ 1
(119) nansznusaglnsaivsaRelgnasne” nansenusanu’
¥ o 2 & o Yo I3 a aa o
0.345 muqﬂmmmum Qﬂmmﬂu‘immugﬂmma ﬂuvl,m“]_l‘]_l’]ﬂL’QULL@&L@F;I“H’JE]@"I‘LAQ‘LAN’]H
0.207 a1AslAsmANNaAe e puldsuunmRUIdudaulung uazenadadin e
o o v al Yo =3 e A QI % o
0.138 NITANUAN NLATUAIANLNULINNAUR e ﬂubLﬂi“U‘U’]ﬁL@U’Q’]ﬂﬂqﬂﬂimwj@ﬂ\‘iﬂ@ﬂ@ﬁ\iLL[ﬂﬂ‘Mﬂ
¥ ] = Yo =3 =3 2%
0.069 LWL NAYULALINNE muvlmummwm@ﬂu@ﬂ
A1 " Handbook of Chemical Hazard Analysis Procedures, Federal Emergency Management Agency, U.S. Department of

Transportation (US. EPA, 1990)
Z Explosions and Refuge Chambers (R. Karl Zipf, Jr., Ph.D., P.E. Kenneth L. Cashdollar., 2016)

AN5197 4.7-20 SARNLASUNANTENUAINTEAULTIAU NTALNANITSIBALNNTTEL AR VCE

NSAUAUINFTIAN ) UBIVBAINTETTNTNHURITATINTG

nsiANE SARTlATuNANTENUAINTEA LU (11Ae) "

1. girmum 0.25 i

- FLALILINAY 0.345 LT 17.0

- SEALIUINAY 0.207 LT 23.7

- SEALILINAY 0.138 LT 30.9

- SEALILINAY 0.069 LT 48.6
2. g%"wu'm 1

- FLALILINAY 0.345 LT 42.6

- SEALIUINAY 0.207 LT 59.5

- SEALILINAY 0.138 LT 77.6

- SEALILINAY 0.069 LT 122.0
3. gé”mmm 4 i

- FLALILINAY 0.345 LT 107.5

- FLALILINAY 0.207 LT 150.1

- FYALIUINAL 0.138 LT 195.6

- FEALIUINAL 0.069 LT 307.6
4. viauwnnin (lauiu 16 ﬁfa)

- FLALILINAY 0.345 LT 270.8

- FLALILINAY 0.207 LT 378.1

- FYALIUINAL 0.138 LT 492.7

- FYALIUINAY 0.069 LT 774.9

wanawe " viedsingassigifaung 36 Ha AKAUEBNWLL 1,250 psig wavgnmnilgann 60 asanisulas
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feydnuaiuwun

| ===== viadeAna druauy
(zwa 36 i)

; |:| aafinanAa1 TP5MXS

viagoAram Ldui 4

dumeauunan

-

1
| ansidnasasszausiua

VCE szduuseduuardadillasunanszvu
Ds:ﬁuuﬂﬁu 0.345 119 = 42.6 u.
C)s:ﬁuusoﬁu 0.207 19 = 59.5 .
() secfuusedu 0.138 s = 77.6 u.

srauuseau 0.069 u1s = 122.0u.

NIMFIEIU 1:18,000
400 200 0
o = s =

Uy WGS 1984
L8N wAnEa 47 sTemhe 1.000 WAS
PR 4

NIIURY

NUMANFIUN WA seamhmzatunany
e N =y R AUBANFIUNNT W L...STUL WGS 1984

i3 : daudasanmwsaa12ifies Google Earth,fiufinnwsheaawisiila 01/04/2022.

(n) nsdigsIAUIA 1 W2

deydnuaiunui

] ===== viadofina druauia
(2ua 36 i)

[ ] aeviiwaudres TPSMXS

viadefai uvi 4
@unvauuIaN

iy .
1 ansdnasassedusdiua

VCE szduuseduuazdaditlesunansrny
D szauuseeu 0.345 uns = 270.8 u.
Ds:é’uuﬂd’u 0.207 u1g = 378.1 .

[ ) suéuusedu 0.138 uns = 492.7 w.

seeuusIdu 0.069 Uy = 774.9 u.

HIMFIFIU 1:18,000
400 200 0
———

sUnsed tirinsses e S2UL WGS 1984
= P = :

n3a... wfdn 1wanin 47 svesvhe 1,000 WAT
. e ¥
ﬁuui’n‘qwmaﬁq. szauimzathunans
Aundngiumesu Uy WGS 1984

(2) nTUNALANKN

51 4.7-7 SalmsuiannFaunsaiiianissauasintluuy VCE
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98 N93LATITITEAUANINIULINTBINIARGITRWE Ussiduanuiug@addnann
. d e & ddn v - e oa e deay 2o am C ve
anuuaunat luNunn lasunanseny TnafansuniatiussaunvinliauEudednn uiiadu 2 svau laun
sYAULINAL 0.207 UNT M lAnluiunena@adinls (Aadeuiiu 1%) wazseauusasis 0.345 UnF a1y
ARUALNIA8TA AU UNIN (AReULTY 100%) 81989A1NAN5199 4.7-19 a2t ldRansaunsysy
ARINTUUINTRIHANTENUTAES198IRNINUITN193RsEALANTUILSINA9 W Handbook of Chemical
Hazard Analysis Procedures, Federal Emergency Management Agency, U.S. Department of Transportation,
U.S. EPA. (1990) 918182 108AAIAN919% 4.7-15 Taea1nnnsLlssildumnnuguusaaadinnn1end s

Tanadensianis3a wuslseazeeaNunnla3unan e LazszAuAINIBLIITIaIN1aAngLRNT0l

o

&
AN

(1) USugaEansanussuuvianglugaduanig TP5MXS

o o

~ naglziana 139 wodnRssauusedi 0.207 und Tuld S5ASRALNAnsNy
59.5 w3 praUAqNuTLArAgnade Thun anniuanfine TPSMXS measiBeafiansadi 4.7-21
uazgit 4.7-8 (n) wudufiFenlufonsngs 1 au lagearinlfiiusuamesean 1 au ey
AINNgULINRL lUsTAL Moderate

' 12
= o o Ao A

- nstdviewnniin wudaNszAuueesu 0.207 unf uld AiARnlATunanszny

. vowy A g o L v

378.1 1wms AsauAgNLNuAzAgnaing ldun antinanfing TPSMXS g11ineudansna dam. thuin
o A | ] \ oy ) o [ oAa y - & da o

a1Ae 230 A9 Sufudevedii 1wl thwdvuedn 7 wis AEdTaee uarNuIRLONIENIIWRUN

104 UAn. 8azBEAAIANSI9 4.7-21 uazgildl 4.7-8 (1) nuddjriRenuuazinendelutdiondingn

dszunns 1,120 Au Tnaenaviniidudunsesiedinlsznnns 540 au Aadssiduaonuguusseg luseau

Catastrophic
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AN5197 4.7-21 SANUDITEALLSIAULATNUN LASUNANTENU NTALNANISSAASsEITALLY VCE

229adInNg Usunaadanaanussuuviameluaadnanings TP5SMXS

Tuinende 935 uad FuiuTereann 1 wi
TR 70 wild W d34e5m an1u
U3znaunIg 2 uis gaansn 1 uvia Taausu
ATARA TIUINTLATY LATNUNALONIANIT

W28 Usn.

EGELTLN FTALAMNNTUUG
nsOlANE SLALILTIAY AuARlasuNansENU dsziiunseAunsany
(ums) 0.207 un% auly
1. §592u1A 1 U9
- FEAULINAM 0.345 LT 426 ADNINANANT TPSMXS WUELIRU 1 AY
- FEAULINAM 0.207 LT 59.5 ADNINANANT TPSMXS Taeig1anilfidu
o o P o { e o | e
- SYAUWTIAU 0.138 UNF 77.6 ADNINANAITY TPSMXS hasiuiipuansenis | SUREAeTIm 1 AL
o = a
A rad Usn. ALTTHUAINTUUS
- 92ALILINAW 0.069 LS 122.0 anTuaNAT TPSMXS dntinandansn dan, | 2¢luszaAu Moderate
v o o v o lj’ 1 1
TuRnaNAe 6 189 FRTLTRIRINT 1 Wik
X da .
LAZARNAUONIBNTWANUNTES URD.
2. ianANYn
- ITAUUIAY 0.345 1T 270.8 antluanfing TPSMXS d1tinaudansn dem. | wudufiRauuazin
TuineanAe 125 Na9 FusUTeaa9n1 1 wil a1Ae Uszanns 1,120
X da . ..
LAZALNAUONIBNTWAUNTES URD. Au aeananilfdu
- SAUWINAU 0.207 UNT 378.1 AnHHANANE TPSMXS £neinenudaasnn Uav. | sunsesedandszann
NuWnenAe 230 ¥a FuSUBaUAIAN 1 LI 540 A1 A9Ll9ziiy
/e 7 uns AnEdiaesn uazivu ANULINE luseAL
AAUONTENIW AL Lsn. Catastrophic
- FYALLINAM 0.138 LT 492.7 gAontuanfngy TPEMXS d1tinanudansn Uan.
Tuinande 430 nA9 F1uSUTeIRAN 1 wile
TVIann 44 Wil WS d34e5m 4011
Usenaunig 2 Wi gaensn 1 uie uarivuiau
DNFANTWENLNTAY LA,
- IAUWINAU 0.069 LNT 774.9 AnniluanAnmy TPEMXS d1tinanudaasn Uan.

wanawme ¢ dssfiniaieesssiuussiunanuAueanuUL 1,250 psig wazguamnilgann 60 asanisulas
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' “;:\- - ' 7" e N, e S A deudnuaiuwun
tﬁiﬂ'lﬂﬂ'lwﬁ e X Y

@ duvidsdnun

= === viageAnar druaeny
(2ue 36 i9)

L |:] aantinaun1a1 TPSMXS
—_— viageAnar 1duii 4
EUNNANUIAN

| ensidaasassydusntua

VCE széuusedunazsainlesumnansznu
O SUAUNSIAY 0.345 uns = 42.6 w.
(O siuusesu 0.207 1% = 59.5 .
") svduusedu 0.138 1T = 77.6 u.

srauusesiu 0.069 U1 = 122.0 ..

NRSIEIY 1:18,000
400 200 L]
e

ginssd FTUU WGS 1984
30 BTWEN VIANTR 47 SEHEWA 1,000 AT
ulasaunudi.... nsUAR AN {
WUNANZ MG sunmzathunats

.A¥uU WGS 1984

WURANF AN

A1 : daudasanamwsngaafien Google Earth,tufinmweaaaifigaiila 01/04/2022.

(n) nsdigsIAUIA 1 W2

deudnuaiuwun

@ duvidsdnun

== === viagefina sruueny
(e 36 7)

|:| aatinaui1y1 TPSMXS
— viageAne iU 4
@unvauuAy

ey X
| ensilaasassydusiiua

VCE szauuseduuarsddnlasunansny
O seiuuseey 0.345 uns = 270.8 u.
O seiuuseeiu 0.207 uns = 378.1 u.

) sduusedu 0.138 ung = 492.7 a.
seiuuseen 0.069 uns = 774.9 u.

NIRGIEIU 1:18,000
400 200 0
———

guness.. s SEUY - WGS 1984
nsn.. giidn wuande 47 sTEEvne 1000 AT
i . ysuspdawasianed
WUUAN UMY sganihmzathunae
WUUANF I .sbuu WGS 1984

Yikend St

A1 : faudasanmwsnganafien Google Earth,jufinmwsaaaifigsiila 01/04/2022.

(2) nTUNALANKN

51 4.7-8 SANvasszALUSIAULAsNUNLASUNANSENY NsAliANIsS LAz ssLIliauLL VCE

1aviadeang uslaaadansanuszuuiameluaniiuaning TP5MXS
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(2) USINMAATANARNLVRRINE LAUN 4

1 v 1 v 1
- NIfeSRaunA 1 10 WU TEAULIIsY 0.207 U aull HSARnlasuna

a

4 1 1
A = v =

NITNU 59.5 AT ATaLAgNNUNLATRsgnaFie ldun WunAuansen1swmuIges Uan. s1aaziaani

al

A15197% 4.7-22 uazgU? 4.7-9 (n) LinuddfiReuluuiioudings asdssidiuasuguuseeg iy

a
32AU Minor

|
o o

= o 1 dl o rd? = alal Yaos
- neAVieLANEN WUINNTEALLTIA 0.207 U Auld RFARRlASuNans L
dsj dl QI v k2 1 dﬁl dla o a (2]
378.1 WA AsauAguNunLazAIlgnafs ldun Aunfuousantsimuiaes Uan. aonfinanfing
TP5MXS #11nanudansna Uan. fuinenda 108 waa Fusuaaaenn 1 wis gdansn 1 uwis g
F405M 4071UUIENAUNNT 2 wie TNWEY/MERN 2 WHd LATFIUANNTD 1 LIt T18AYRLARIANFINN 4.7-22
wargU 4.7-9 (1) nudduRauiazinendeluuFiouaenans dseniu 570 au Tnearainlidu

AunseRaTinLsin 265 Al AsLlsviduAuguLseat lusyAll Catastrophic

AN519Y 4.7-22 SANUDITEALLSIAULARTNUN LASULNANTENU NTALNANISSALASSTLLALLY VCE

229adINNEY UFIINAATaNAaNUYIaganIE \{UT 4

SANUD FEAUAMNTUUSY
nsalAnE FEAUUTIAU AuRRlaTunAnsENL UszifuissAuusasu

(umg) " 0.207 11§ @l

1. g521u0 1 i

- JYALILTIAN 0.345 LT 426 MufiAunusanmiaLes Uan, Tiwugu s

- FLALUIIA 0.207 LT 59.5 MufAunusen W U, ENTEEUIERHETTER

- 9AUWINAU 0.138 LT 776 NuTAUnNIENs AT Uam. g/ luszsy Minor

- JTALILSIAN 0.069 LT 122.0 MufiAuousan s Uan.

wartnuRnande 4 uaq

2. ianAnYin

13

- JYALILTIAN 0.345 1T 270.8 HuNAuaNIaNIIREMUNTE UAn. anitinan wuguEnuuay

Anee TPEMXS Tuinende 52 uas Fusvda | wWnende dseuno

204111 1 Wil gedansn 1w Addraesn 570 aw Taganayinli
LAZANIULIZNALNIT 1 Wil dudunaesedan
- 9YALLTaAU 0.207 LT 378.1 NUNAUDNIANIINEUITS Uan. anniluan 1923704 265 AL A

fing TPSMXS g11inenudansnn dan. thuwdn | dseiliuaiiuguusaag)
87AE 108 MAY FuFuTeneain 1 us giensn | TuszAl Catastrophic
1 Wl AE g0 annuLlsznaunig 2 wila

TIULEVMERN 2 LI AT IUA19TD 1 WA
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A5G 4.7-22 SANUDITEALLSIAULATNUN LASUNANTENU NTALNANISSALASSTITALLY VCE

URIVIRAINE UStaapiansanuviagesing® \{ui 4 (sa)

EGELTRR FTALAMNTUUG
NTAlANEN FSTALLTIAY RuAnlasunanszny dsnifiufiszAuunseiu
(ums) " 0.207 w§ aull
- SZALILINAY 0.138 LS 492.7 NuTALTen W94 UAn. a0rTiuas -
B TPEMXS dntinenudansng e, Thusin
2nfiEl 248 wia FufuTesenin 1 usks Rk GHER]
1 Ui A d3ae5m an1ulsznaunig 2wk
FIUANTD 1 W waztnuEE/uenRn 15 Wit
- STAUUTIAU 0.069 LT 774.9 NuTAunNIaN s AT04 Uan. aanTiuas

A TP5MXS dnsinanutansia Uan. thusin
81AE 948 AT FuFugaven 1 U giensn
1 Wil WNENA3aa5m d01uLlsznannig 4 wile
v v 1 v 1 o 1
FIUA9TD 1 wile Ud/vann 58 witd Teaus

AEAA LarlaausNdLAsT

wanawme - dsnfinialsesseauussiunaAuAueanuUL 1,250 psig wazgnuamnilgann 60 asanisulas
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dunanuIay

| eansidnasasseduciua

O sUAUUsIAY 0.345 115 = 42.6 w.
O srdunsIdY 0.207 uns = 59.5 u.
") sréfuusediu 0.138 1s = 77.6 .

seeunsIAY 0.069 ung = 122.0 u.

0 NBSIEIU 1:18,000

Funsd

nan....

dulassunui.... NI
HUNANFWNWAL o ST UMEAL RN
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s : daudasanmwaeaaifien Google Earth,Sufinawmaenaifiasuda 01/04/2022.
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s : Goutasnnmwaieaaifies Google Earth Susinawmaenaifiasida 01/04/2022.

(2) nTUNALANKN
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3) nsalinansam WU Fireball
(1) BMFINTFFIVRINTETTNLNR

nn3Ra WL Fireball Rlantanadulensin s u1asn1s5981nn91 10,000 Uaws
Tug9491981 3 W Feapilunisiiasnaiuniule (Instantaneous Release) haatiAnN13duAUR A TWaw

Twiui (Early Ignition) astsziiiutaniaifinnissiauuy Fireball lawnznstiviaasfing fingsanunn 4 i

'
o

1 24 4 1
waziANITWANIN 1Weasainnadiiinginauia 0.25 e waz 1 39 HFuunisdadeandn 10,000 deust

Tugnaian 3 Wi agluilaniamnanisfialWusy Fireball T98mI1N195909R G899 1T1RAINNITLU T2 RU

sneltlsunsndnisagy Breeze Incident Analyst aguldAsmnsnedi 4.7-23

AN519Y 4.7-23 BRTINITIIURINARINTETTNTIIRUDILATINTG
nsainaAnIsAAtWLLL Fireball

" dFutunnssa 1f3u1un1952
ﬂuﬁﬂg‘i’) A v a a a <,
(Nansu/AuN) Tuszaziaan 3 Wi (Uaun)
0.25 49 0.313 124
140 5.00 1,984
4% 80.1 31,786 7
viaunniin (ludiiu 16 H9) 1,280 507,940 ?

wanawe - viedsingassugAaung 36 39 AuAUeBNLUL 1,250 psig wazgnamnildann 60 asanaisulas

7 Furaunissaszezliunan 3 Wi 1anndn 10,000 Uaus Jlaniaiianismiauuy Fireball

(2) NANSTNUAINANSAR LU Fireball

N139LAINEUSAN AYNNTAY (Incident Heat Flux) a1nnissanaamalwuuy Fireball

1Al AUN L AUNAIINWANNTAURILE 4.0 - 37.5 DIATAF/A1TI9NAT TINTLHUNAIINUFINEND

'
a

Anansenusia

al

AANAFIUATAL FEALLDLAFIANITIN

4.7-13 1981A1NN17U 2L R UNLIN AT AUNAIN

fin9 AFARnlATunansznuaInnisfouaziianisin lWuuy Fireball ARSI 4.7-24 UAZULAAY

an1nnis i dsslaminunnatadnaglasunansenulunInNAaaa LU ad9R eI NT R AR IATINT

Fagldi 4.7-10

AN5197 4.7-24 SANNITWRAINSAY NTALNANISSALA=AA IWLLIL Fireball

SANNTSWEAMNTAYN (1umS)

nsAANEA — — . —
399U 4 UI viawanun (lsinu 16 #9)
SLAUNANIU 37.5 KW/m? 42.0 106.2
FLAUNANIU 25.0 KW/m? 51.4 130.1
SLAUNANIU 12.5 KW/m? 727 183.9
TELALUNWANIL 4.0 KW/m? 128.5 3252

wanawe " viedeingassigIATunm 36 Ha ANAUeBNKLL 1,250 psig waranmnlFan 60 asrnaisulas
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4743 NI5IATITUAIAMNLALY (Risk Assessment)

ANTANHITLAUAINLALAABNITNATUATIEF 1L UIANINITURI APl (2008) Huuanielunnsg

Wagtun 2 1Tt Aa nrsiansanielaniaaeniafinmenisnd (Probability) LaTN1INANTNTNTEALIAR
A a dgl . £ a [ 5% B c‘d‘ S iJ/ o
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Mirau seaziaenfgU 4.7-13

% = | Reasonably likely ;////%
§ Unlikely ///%

i1 : Handbook of Chemical Hazard Analysis Procedures, Federal Emergency Management Agency,

U.S. Department of Transportation, US.EPA, 1990

7////// Comprehensive planning and preparedness are essentially mandatory at the appropriate
7 .

levels of government of industry

Comprehensive planning is optional and does not necessarily warrant any major efforts

or costs. Give consideration to sharing any necessary special response resources on a

regional basis

Comprehensive planning may be unwarranted and unnecessary

gﬂﬁ 4.7-13 Accident Frequency/Severity Screening Matrix
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