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AQI
ASCE
ASPECT

BFE
BOC
CCPS
CDL
CFR
COMAH
CSB

CVFD
DOT
EPA
EPR
EU-JRC

FEMA
FIA
FIRM
FIS
HCFCD
HSE
IAEA
KOP
LOPA
NFPA
NIMS
NOAA
NTSB
OSHA
PHA
PSM

&, &KX VHEEHS

7 AV b F S (American Chemistry Council)
BMEREETA KT 4 L~UL (Acute Exposure Guideline Level)
HER R (Annual Exceedance Probability)
A FRA EERK PTHEZRBR Y {3 (As Low As Reasonably Achievable)
AHEMICIATATREZR R © 1K98 (As Low As Reasonably Practicable)
KEA M E (American Petroleum Institute)

SUEFEEE (Air Quality Index)
KE A4 (American Society of Civil Engineers)
e AT VA EREEINAEEAR  (Airborne Spectral Photometric
Environment Collection Technology)
FEVEUKAZ R (Base Flood Elevation)
/KIS (Bottom of Channel)
k%7 vt 2% 4t % — (Center for Chemical Process Safety)
a6 EEA R FF  (Commercial Driver License)
HIEA] (Code of Federal Regulations)
FR S E N — R (Control of Major Accident Hazards)
KEML S FHAEZE S (U.S. Chemical Safety and Hazard Investigation
Board)
JmAE— - R7 7 4 T{HEPIE (Croshby Volunteer Fire Department)
KEDEE  (U.S. Department of Transportation)
KEBRELR#T (U.S. Environmental Protection Agency)
BREESFFAE AT AN (Environmental Permitting Regulations)
MNZE B A RIS % — (European Commission’s Joint Research
Centre)
HFRER SRR HT  (Federal Emergency Management Agency)
IR ELE  (Federal Insurance Administration)
P PREEE MY (Flood Insurance Rate Map)
PR RBRFEZA (Flood Insurance Study)
AN ARBHEK A EEHIX (Harris County Flood Control District)
S8 24T (Health and Safety Executive)
FEIBE - /38%BE  (International Atomic Energy Agency)
X7« 47« 77 (King of Prussia)
2248 74T (Layer of Protection Analysis)
KIE PG kB2 (National Fire Protection Association)
EFA T MEE Y A7 4 (National Incident Management System)
KEVE KT (National Oceanic and Atmospheric Administration)
KIEEd 2 284 (National Transportation Safety Board)
S 24 R (Occupational Safety and Health Administration)
7' AP — R34 (Process Hazard Analysis)
7't 2% (Process Safety Management)
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SDS
SADT
SCBA
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TCEQ
TEPCO
TOB
TVA
U.K.
UN
u.s.
USACE
USCG
USGS

N U M ke =/ (Polyvinyl Chloride)
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v K77 77 ¢+ A (Recognized and Generally Accepted Good Engineering
Practice)

U A7 EHEHE (Risk Management Plan)

HESE XN 5 %1817 (Recommended Practice)

T — 42— b (Safety Data Sheet)

H S iR % (Self-Accelerating Decomposition Temperature)

H A = B (Self-Contained Breathing Apparatus)

T —4 32— b (Safety Data Sheet)

T X AR EZE B2 (Texas Commission on Environmental Quality)
R k&4t (Tokyo Electric Power Company)

EEBSTEES (Top of Bank)

T IR BAFEARE (Tennessee Valley Authority)

#[E  (United Kingdom)

[EBE# A (United Nations)

7 A Y 44 E (United States of America)

KEREHE Tk (U.S. Army Corps of Engineers)

KE R (U.S. Coast Guard)

KEHEFIART (U.S. Geological Survey)
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Timeline Related to Arkema Inc. Chemical Plant Fires 2 0 1 7

w Arkema plant is fully shut 2:00 AM - Water rises to
Tropical storm down and the Hurricane the transformer level and September 3
Harvey ride-out crew are all cuts power to the entire 3:40 PM - Remaining
becomes on-site. The rain continues Arkema plant. six trailers are
Hurricane through the day and the intentionall
Harvey water level begins to rise. M August 31 ignited byHary(is
, As the water continues to TR County Emergency
S ¢ 1:31AM - Black
August 25 . rise workers move all the low smoke reported Responders

temperature organic peroxide
into nine refrigerated trailers. The
rising water prevents the workers
from moving three of the
trailers to higher ground.

from Arkema plant,

Arkema plant
P first trailer combusts

shuts down units
and prepares for
Hurricane Harvey

i
é

[ I
August 25 August 27
10:00 PM - Harvey is Rain continues aAnd the August 29 September 1 September 4
upgraded to a Category water levels continue to ———— e
3 Hurricane and makes rise. As water level threaten 11:00AM - All workers 5:00 PM -Two 1:00AM -
landfall near Corpus electrical equipment, at Arkema facility evacuated more trailers Evacuation
Christi, Texas. buildings, including low by Harris County Emergency begin to zone is lifted
temperature warehouses Responders. 1.5 mile combust from around
storing organic peroxide evacuation zone established the plant
products, are tumned off. around the site.

Organic peroxide is moved
into trailers and other

buildings to stay cold. EVACUATION

1.5 mile radius .
\l '
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[19].
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https://www.ecfr.gov/cgi-bin/text-idx?SID=c5761f6a7f1031b076774e513f20f84a&mc=true&node=se49.2.173_1128&rgn=div8
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https://www.youtube.com/watch?v=wzqTWv8zGlM
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p. 9], KM10& K1LiZ, NYU T — I K DBKDEEDN RS KE Do To ik Z R LT D,
Precipitation areas (Aug. 23-30)

Area covered in more than 40 inches of rain
3,643 square miles
. Area covered in 30 inches of rain
square miles

Area covered in 20 inches of rain
- 28,949 square miles
Austin
TEXAS .
#” Galveston
80 MILES
e —— Gul!lf of Mexico
A\ O 2
Source: Dr. Shane Hubbard, Cooperative Institute for Meteorological Satellite Studies
K10 : N =2 e N—E =K DBKE (T RMBEEE) , ROIE7 e
s Ja AL —ROBBLFOMEEZRL TS [22], (M CSBIZ k5
i 5 18] 142
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Prelimnary Best Track

— HuTicanE

Landfall: S

26 August 2017 around 0300 UTC ] a 125 25 S0
o ™ e [

Hurricane Harvey, 25 - 31 August 2017
Annual Exceedance Probabilities (AEPs) for the Worst Case 4-day Rainfall
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Arkema Crosby - Rain Gauge Data - Hurricane Harvey
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Inches of Rainfall
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o MABFEM A (14)
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Rainfall Totals

Total Rainfall 0.92 inches
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Stream Elevation (Feet)
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Stream Elevation
Q100_1740 Cedar Bayou @ US 90

Top of Bank (TOB)

Cross Section

—— Stream Elevation

TOB

BOC

Stream Elevation for sensor 1739 is 58.52'
Reading on 8/29/2017 11:57 PM
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BRI, TIAr~ - 7B AE—fi#EOBBLEOMELZRL TS,  (Hih
CSBIZ & % fmfE Hif5)

147. N ZERTIE T AR A S ABICES 220088 3o 5 [49]°, T~ « 7 m A —fikiE,
ZDHIHLOY—F— 3 = IRIRIALE LTV D ([XK45) , Z Dy —F— 3o 2—jilkic i
#J37,000 A23MEATIR Y | Wi fEI$202° 5~ A v (K523 -5 % 1 A — hv) T, itk
1213128~ A /L (9206 =2 A — kL) (IO HBKENEEN TS [60], ¥ —F —/3A =
—DOARFITRIL0~ A L (K6sdF A — kL) OEESNH Y. I, BRI TV A b
VAN ETENTW S [50],

8 JiEhl (watershed) & 1&, IS/ 7 E O Il DK EE~ L KB FLAVAT B CH D, U AF1Z220 35

PRV DY 5 [139],

b 2eimiL, KA [Flood Insurance Study: Harris County, Texas and Incorporated Areas:Volume 1 of 12]  (20174F-1

H6H) [49] D21—I2dH 5 ) ARDIIKOE A SR O Z b, BKRBRFHEDOF1E (7 548201CV001E) % HE

T 5I2E. FEMADUOKIIY — R X —D U = 7P A MNIT 7 E8AL, T~ « 7B AL — R OERT
(18000 Crosby Eastgate Rd., 77532) # AJ3 L Th 5, [Show all products for thisarea] #27 U v 7 3%, #Hi\ T,
[Effective Products] 7 /L X %8R L., [FISReports| #727 U v 27 LCH» 5, [Product ID] 2]
[48201CVO01E| NERINDLETX—VE FIZAZ a—1T 5,

58 CSB - Investigation Report



https://www.harriscountyfws.org/Glossary#watershed
https://msc.fema.gov/portal/search

45 : 7 F Y A AN 2RO v — S =3 2RO MK, RO H & ORI
By — =" 2= Th b5, ROEANIT VI~ « 78 A8 —figk O
BRIXZONMEZRT [50],  (Hi . CSBIT X 5 fmeE Hifg)

148. HITFESIEL, 1968HEICHFUAMRMB T v 7T LEi L [51, p. 1] . ZDO#%, 19704 #% Y-
(CVE R R UK R A 2 M 55 L 9 1T/ o7z [B2, p. 12, BIfE, 207 a /T Ak
HIER A HFEEEHT (FEMA) 23EE LCW5 [51, p. 2], TOHREO—ERE LT, KRR
FH4E (FIS : Flood Insurance Studies) 27 /L— 7 1%, KGR BR-CILTE R BH R HLH] 0 5o & 72 2
Mol S EORMEZEG L [52, p. 2, 2 OMIKNIZIE, BOKERBEERRMIEK (FIRM :
Flood Insurance Rate Map) & 4% [52, p. 3] ., FIRMIEZ, LA FDO X 5 ERIcERA IS,

o RENENLEIRICHDNE > NE KT 5,
o RENFEEDUPAKLRIE X Ik & 7~ T,
o RENEDIE LEOILMEW KIS 7% ET 5 [52, p. 13]° ¢,

149. v— X — A —PFRIRITIE, B EICHOKDIFE L-RE&E3 H 5 [50], [X46ik, T~ -
0 A B —fsg 2NLEENICAIE L TCWAZ E 2R L TWAYL Ty~ « 7o A —jigx o4t

3 19544F, T3 — I FRIEBATE 204k (TVA @ Tennessee Valley Authority) 13, 7K~ — RIS 2 12413 2 )
OEFHEE & 72 572 [52, p. 1],

P 10894 LAKE, UEARMRIBE M (FIRM) 121, JDEEJE AN & 0 K 5 ISR & BASMGIIC K ST D, &
D XD 72 HIZEB W T FEICTHA STV B 07 E 2R3 iF % B & /=, [Utilizing Information from
Flood Hazard Studies] 6-1533 X U6-16-— % &M Z & [52],

€ Lyt k= 5 (BFE : Base Flood Elevation) 1%, #5 & OMUl CTIEE OFEIZ1% UL EO#EER TR A 5 K O KAL & 8
9, BFEIL, JEHEMLK & 721310043k & & FEIE LS [61, p. 1],

d O (floodplain) &1, WHS/ANINCEEE L, EARICHRDI A Lo WHIlk © b 5 [128],  HEHIE 0RO
FEe eIl (ONA =) R/ NINE, BEST, R L > THRICKM BH U, 82282 Tz 5 Tz Rk S
LDZ2ERHD, T LTIRARRKIACE I & METALD [139), 1 (N =V v 7 &8, ) T2hix, —#EDRT
A—& (FHE SN D7 o TIRCRAET 2RO BER /2 L) 1I8HEDNW T, S 22—/ B KT AT
LAREMED H Al E TRIL T~ v BV 7 LBEFISE S 220, EEOBRRIFICIE, ARSI L > THRE Lo
FEARSCTRHI 2R AE L. FEMADBEKEEBEFEHIK (FIRM) CTRE5 L0 k@23 < &AM D Al FENEAR
b5 [127], | A R=V 7 ZB, )
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BN a8 <«

BIXORIITY =& — A 22— L AR O SGRATEIL, PRNZIEY N e v 7KK (Adlong
mm)ﬂ&é T Ru v TKEIET V= itk o bR R A3~ A L (F94.8km)  BiRAL.

H— R 2= BT D, TV~ 71 A~k TOHK DI, éﬁxi{ﬁfj@%ﬁi

LT R SARBBLOY = — R a—NEDOBKE TIVRA S BT HEET 7
EOBEDOBERIAEAFE L TN DA

3
5
% 2 Cor g
» &
© Mapped Floodplains : \ >
Floodway

1% (100-year) Floodplain

0.2% (500-year) Floodplain 7

(446 : T~ « VA — OB L EOILER Y v 7, ROEHITR
ENTT I~ - 7 rA—jilE, 7 Kur7/kE (Adlong Ditch) &3 —%
—/3A z— (Cedar Bayou) O3 (FAH]) OPKEEP MIZALE L T D,

F7-. Z ORiFE T 1004 LR 35 & OB004E IR o5 O HIcH B [53].

(il : CSBIZ & B fmtE M)

150. /U AFRBKEHMX OB A T — 3 1740 (K47) 1, T~ - 7oA —fEodk
KB~ AV (K4.8km) DB H D . 2 —F —/3f 2— 3w HE F 90581 D T % 18 2 i
ICRE I T (1X48)

3 USGSIx

$. 1004EHK D E B, FHBIEHS (AEP : Annual Exceedance Probability) 231% & E-72L & D (2
F D 100K D) KFEEIZ DV TEEOIEINI 72 UK A #:0E L T 5 [216],
by

KRk (floodway) 14, 1004F7EAKICfi 2 T AR AHERIANE UZe o X 9 ICheft 4~ & XIk[128] TH 0 . EAHERS
(encroachment) & 1%, KON ZELT 2 X 2 72LEROBAR O = L 29 [129],

€ M1% (1004) JEfEJIE, HIEBRARREHET (FEMA) OBEIKEEREFRIE (FIRME 72 13LEFE X)) 2B\ T
FRERIBEK fERR X3 | & %)z:fnzo M. TIUEL% (1004F) HEKIFIZ A 22—/ M 70 EOKEN V32 L2

LUK DIERYENR B D HI TH D, 1% (1004) EEFUTNALE T DIEDIT. EEMICHRAR T H 1% DR TUKIZ R
BOND RN DD, Hatiizix

1% (10047) JREFIZALE T 2EmIL. 2 < OFEEn — 2 OHRTH 5304
Mz, wIKTH26% DR CHKICAREEDN D, £, BEMNEIR TRV ERE LA, A 2—/NINziE—S

IEEHAKY 271 3m< e b, MR EIRENTZ1% (1004F) JEEFIE, M E 238N L » CHMBIRA R ST
WAHHIECH S [139], | (WA =V 7 &8I, )

4 10.2% (5004F) JOFEEL & 1T, 0.2% (5004F) HEAKMFIC S R/ 72 E DKL D = L 17 L 0 Pk 2
LEMOBH LKL TH D, 0.2% (5004F) JLEEFIZALE 9 HEEW X, VERIZRIKTH0.2% O oKz D
PO

H B L(_
EMEDND D, FEFIUICIE. 0.2% (5004F) YL FICAI T 2 HEmIE, %< D — 2 OHIBThH 2 304 M
12, K TH6% DR TUKIZREDIN D, Fio, HEWREE TRV ERE LIZEA, A 22—/ NMINGET R
WEVME SR U 27 3@ < e [139] , | (A= U 27 &8, )
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(147 : Bl A T — 2 1740, ZOBPAT — 2 1%

NT TV AT MR
ML, == 22— R @mBE I SH & 2T DS (TAr~ - 7mAE
— R DALHKIB~ A V) DR A RES D2, (Hllt : CSBEEH)

8 INT T N ABEROBIIAT —2 g U THHAISNTWAIFEED ) T4 A LAMRIEEED—>ThH D,
NTF =V AT JMIKPICHRBESN, AV T4 2T EMHINDHAROHLF 2 —7 2R+ 25, ZOFa—7

I, BUHAT —3 a3 VOREENS, BEOKPFEHICHLFa—7HOEETHOTEY, EHEHETDHZ LIC
FOKMAREST D, Ta—TNIC—EREOERZR L, ENOELKONELEEINOKOINEDEZRET 5 Z &I
KON AT 5 [139], | (KA 78—V 7 &80, )
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Showing rainfall for 7 Days from 8/23/2017 12:00 AM to 8/30/2017 12:00 AM CDT
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48 : T~ « 7o A —fighk b o — X — A 2—F AT — 3 21740, =
OHBNL, 7T~ « 7 A —igk GRWERD) LHEEFEV DY —F—f 2—
WEAT— 3 v GROILED) OirEEZ /R LT\ 5, BIlA T — 2 174013,
70 A — gk DFIZ~ A LALHICH D [48],  (Hi#R : CSBIZ & % MRt Hifg)

N—E =D, B AT — 3 17401358 F K 8381 F (K196.5cm) % FCé

L (¥49) | ZOFEHR., =¥ — A 2 —OKAITHKIS97 4 — F (K18 A — Fv) L7220

(I¥50) | 1984FEDBIP AT — a VRELCR, RE/KMZTEK L2 [297%, Z ORI, &

2 — A N IR ORI FEKEORIB0% A, DT EHB TR EWEZ LIZHY T 5
[54], 201748 AH27TH., Z OEM AT — a 13821514 »F (KI54.6cm) D& 2 Fodk L,
NY ZAREBO 125 35 L OR4KE ] D500l R E R & 221 » FLLE S kR 5725,

Rainfall {Inchas)

Rainfall Totals
Total Rainfall 38.00 inches
13.9% [ Rairfall every 12 hours
14
12 A
10 4 2,24
5
5
4.25 424
4 3.04
Z 1.08
0.64 0.72
P L
o
| | | | | | | |
Augusk 24 Augusk 26 August 28 Augusk 30
August 25 Augusk 27 Augusk 29 August 31

K49 : NY r—r « N—E—RORNER, Y4 2—BlHAT— a3
17401, NV T —v - N—E—Z X DB EL G L7z [29], 20174E8H 27 A /F
ATHICIE, 120 KSR #1410 o F 2 8L L 7= [29].

3 BIAT— 2217400 [Stream Elevation] #7% 27V w745 L, ROMBHEL DMK —47) & ARE[29].

bovy 2B CIE. 0.2% (S004EREZR) R B IT24RE M CTHI194 > F (3948.3cm) Th 5., 1% (1004ERER) M EiT,
245[R]CL13 1 T, 12 TRILLA  F 9T D [217], T~ « 7 u A —figt (N AR —H — /A 22—

IR 123351F A 5004 R I & 1T
R &9,

62

. 24BFRTC19.34 »F ., 2H T20.7A > F, 4H T223A »F Th D [49,p. 33], X149
NY == —DEREIL, 216 OB004EMERIEEN RO /KUESIE 2+ T EE - 7=,
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Stream Elevation
Q100_1740 Cedar Bayou @ US 90 2
Cross Section

—— Stream Elevation

57
Top of Bank (TOB)

3 54

L

§ 51 TOB

4

3 48

w

E 45 BOC

5

n 42
39 Stream Elevation for sensor 1739 is 58.52'

| Reading on 8/29/2017 11:57 PM

36
August 23 August 25 August 27 August 29

August 24 August 26 August 28
Time (Latest Reading: Tuesday, August 29, 2017 11:57 PM)

K50 : B AT — a3 YITA0DF KT — %, Z DT T 71k, N r—r
—E—ll LD 22— DR E R LTV D [29], 201748 H 28 H 7T
ATLRE33 B I FESk S e AKNLIE, K597 4 — hTh - 7= [29]%

152, = — A 2—DKNMNE97 4 — MIZELTZZ Eid, 02% MR OUK (5004EHK) TF
HENTWERISTT 4 — R EWVWI KM ABZTWEZ &I D (33) [29]°, ZDfEE. N
ey e N B RICT VT s 7 a A g CRAE LT EKIE, 500K DR E KAL &
kEls7e, 7oA —HisX S E T DILHEIR A BET 5 L. 2 OB OUK 504 I I A
75 ATREMEIXRI10% To 5 [55].

3 PORFBAEMRT L O FRIKN, T D OUIKFEAEMR T & ORMTHEI,
V=N a— (BAT— 3 1740) TR DHHEET — X Th D [29].

Flood Frequency Elevation
10% (10-year) 52.60'
2% (50-year) 54.30'
1% (100-year) 54.90'
.2% (500-year) 56.80'

153. N ZABFUKEBRHLIX 1L, BB AT — 3 CORIEBEBREAZRELTWS, N r— -
N—E =PR8I A —F— " 22— (AT — 3 1740) OFE KA T, 19944F 2
RLER SATCKIB6T 4 — R Th o7z (£4) [29],

& EEHE IR0 SR T DL — F = — (B AT —3 3 1740) ([2BWT, H2FGTEES (TOB : Top of Bank) (%
5347 ¢ — k. /KK (BOC : Bottom of Channel) 1336.097 +— FCd» 5 [29], [Stream Elevation] ¥ 7% 27 U v~
T 5L BNAT — 2 1740038 25 O & B A HE [29],
b 27— 52174000 [Stream Elevation | % 7% 1732 &. SBEON) EF—2 A3 7805 [29],
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4 WMEORBREOKNT —H, DX —F =" 22— (BRAT—
3 1740) IZBITF DM EOKNMNZR L TWD [29], 7ok, /YU ARRELKE B X
DT =7 A MUATHZ STV, 1994FE D UK T AN r—2 « o —H(C
£DHDTH D AREMERFE,

Historical Storm

Date Event Elevation
10/18/1994 56.08'
5/20/2000 50.08'
9/13/2008 Tke 53.70°
10/31/2015 55.10°
6/4/2016 50.40°
8/27/2017 Harvey 59.00'
High water mark elevations are approximate.

41. 7L< - P ORE—ERIZH 1T 5 KRR H ZHh ]
(FIRM) RS

154, T~ « 7 v A —fEik OBIER L O 200 ot K RBEFR ] (FIRM: Flood Insurance
Rate Map) (%, FEMADOUKHK Y — 2o Z—D 7 =79 A b bBERETH D, =
NoOHIXTIE, 7 a A —fEik OBk ) A7 NEEMORB E & HIZEE > TND I EAUR
SINTW5D, BB EE/RROBKRBEHR M1 2 ERFHEIILL T LB TH S,

o 198549H : Z ORI TIX, 7 v A —fligk D KEmA [V —2C @ /MK (e S
LTV [56]°

o 19964F11H : Z DR TIL, 7 v A —figg D RERS DS [ZF Dotk (V' —2X) @ 5004F
LA & Sl (S ET 5 & S Tuni 671 £72. fEsx O EMEIcH 5 Z< —
iBZ» [V — A 1004E3 K TR KT D RERIOKfERR X8 (TS 7oy, a5

IR E STV e o 72 [67].

e 20074E6H : ZOHBATHRTIEZ., 7 7 A B —Jiia% AR5 100470 # )5 & 72 132500410 R 12 &
FhbEEINnTn5 58]

155. ZNHOHKOKETOHFTEH, 200746 H OFH L, T~ - 7nxt~%ﬂé¢@&ﬂﬁ
WZEEND Z L AHREIC &otﬁf% THEETHDH (M51) . gk D —EBIT 10040 R I
0 OFERS IX5008E RIS

8 198549 A 27 H OU/KIRFEHE I (75 5-4802870240D) % REE T % 121X. FEMADOUUKIIXY — 22 2 —D v
7Y A MIT 7 EAL, TV - 7 a AR —fEsR OfERT (18000 Croshy Eastgate Rd., 77532) # AJJ L TH 56,
I'Show all products for this area) # 2 U v 792, #i\ T, [Historic Products) 7 #/v% . [FIRM Panels] DJIEIZ
U7 LTHh5, [Product ID] #IZHIE [4802870240D) MNERENDLE T~V % FICAZ n—L1 5,

b 1906411 H 6 A DUk RBEl i (7% 5-48201C0535)) % Bl d % 121%, FEMADBKMMY—L Ay Z—D
=27V A N7 7R L, T~ - 7 AL —ui%O{FEFT (18000 Crosby Eastgate Rd., 77532) % AJ1 LT 6.,
I'Show all products for thisareal %7 U v 27 9%, fi\ T, [Historic Products] =7 4/L4 . [FIRM Panels) DJIEIZ >
U7 LCib, [Product ID) SINZHEEK [48201C0535)) MFERSNLHIN—VICBEIT S,

© 2007476 H 18 A DUt /KR IR R HIX (% 5-48201C0535L) Z B 5121k, FEMAOUUKMI— A X —D ¥
=7 YA NZT7'AL, T~ - 7oA —igZO{EFT (18000 Croshy Eastgate Rd., 77532) # AJJLThid, 2
OO THKEG) 74 ar0—F4%27 U v 7 LTERREIIF Vo r— KT 5,
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LEGEND

SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD EVENT

m FLOODWAY AREAS IN ZONE AE

wbnmdnmﬂ-mww-—mmh
w0 annual chance flood can be carried without

S

ﬂﬂ-%WEﬁH@#K%@ﬂ%ﬂﬂ(ﬂRM)@%ﬂ%FRM@ DEFE T
NV e 7 m A —Hiak A 1004 RIS K OSB00ARIL I R NICAE LT\ b 2 &
ZRL TV [58],  (Hidh : CSBIC X 2 fmtE %)
156. FEMADELKHIE Y1 b Tlx, 7V X RO KK E 4G &Rt ShTnb, K521, 7 v
#7-&u1t—m ROTF VA NP ER L TEY . ZOMKNG, T~ OE Ik
i & A ~M%®ﬁmﬁﬁim%ﬁ&ﬁﬁw HDHZENDLID,

K52 : 1004FEILEFICH DT IV r~ « 7 a0 A —faRkmeh,. Z DT ¥ X I/VE#EIT
TV~ OEIIMFE R L OVERRER L O BT IE R 23 & D RO K3 |
1004EILERICE END 2 AR L TWnD, MEOFOEHSIX [V — 2 AE : 100
LR 2o LTV D [58]%

8 20074E6 ] 18 H DL/ BRI (% 548201C0535L) DT 2 LA AT 511%. FEMADUK I Y — 1 2
oA —DT =T A MCT IV RERA L, TAYw - 7 a AL —fa O AT (18000 Croshy Eastgate Rd., 77532) % A /)
L. [ViewWebMap] 7+ 2>%27 U w2795 [58],
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157. EHZ, T~ ORBEESETHL 7727 U — 2 —F 2 7 VERERE4: (FM Global) 723
20164F9 A (AT LT EIC L D &, 7T Rue 7 KEIET7 Vv~ « 7 e A —Jis&loxtd 5
oK) 27 ERNTHDH EHEHEIN TS, FM Global D& ETlx, fitigk O —F A3 1004E 1L 1
JFIZ, 320 O BS00FEEIFIC AT I N TWD Z LRI TN D,

4.2. FKRIRHE

158. FEMAIZ, HKCRBREIRHE] (FIRM) Zi2ft3 2 720F T < A USRIk U CHKERERG A
ML, WAEROFEMMKTH S kT e 7 r A1) 250HREZELRIEL WD
(I<153) [59]0 T XY AN NY ZABBOBWKRRFALEICIZ, T~ « 7 A —fE a0
FINTHDLY—F =" 2— 7T e 7KK, BLONRIEEITALE T 5 AR O
(2 B9 2 B 7o R BT HIIX 235 AT S [B9)°,

AN AEROBK R IXRI2EB N B D 08, Ty~ « 7 a A —ligodtk ) 27 %iﬂ'&ﬁﬂ‘éif% V[ E
DEVOITHEIER L OHESETH D, FEMAOBUKIMX Y —E A X —D 7 = 7 A b ETIHE, HLIEORLFER]
% 51248201CVO01E, %58%:(148201CV008DCdH 5[49]. [60], 45D LEE KT 521X, FEMAD UK HX Y- —
EAR A =D =T YA MIBEIL, T~ - 7 A —jizkDfEFT (18000 Crosby Eastgate Rd., 77532) % A /)
LC» 5, [Showall products for thisarea] %2 VU > 7 3%, #i\ T, [Effective Products] 7+ /L& %R L, [FIS
Reports| %27 U v 7 3% [59],
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e LT, F25% 7 0—7 (b U A7 D@0 ISAfE L Tz, 7 v X e —hEakid, ok
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1 Minimal
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Hazardous Chemical Manufacturing or Storage

WoKERELZ 7 2410k, THOKIZ X 2 bE-oraets (k. JBIER A LS e, s akic
BRRV A7 L1078 NEEND [70,p. 8], £/-. ZDZ T AL, TIr~ -7
B AE—T0 K9 7% HERZRBER L FWE I X OVE EREEY 72 EOWEORYE, PR,
BB, R B, E72I3BEREAT O sk Hi%47 5 [70,p. 8,

ASCE 2413, FEHESAKIEE I X, KRG T 7 A Lk — R RIEO RIS U7z FL e
PAIEE NS DBINE S ZHEL TS [70, pdl . HKEEHZ 7 2408 L OHEY I

FEHEM KIS & +27 4 — b, E721I5004E 8K OKAL £ T BB 2 < T D MR E A
L OMENSH D (70, p. 4], 7»&7 7 1 A —higx O EEUWKIEEIT27 4 — FTh D
728, ASCE 24129t > 7= HrlleR Tl 547 4 — FEL T OBEY)CHEEW I IXBROKIZTHTED &
DM 2R L ?‘AT@*A‘%””@J~‘?4 V7 4 %547 4 — ML EICRLET D Z 3RO 5
N5 [70,p. 4, L, NUT—r e N—E L HWKIESEZETH L. ZOHAETIE
RIEAERCZDNR Y VT v T AT W R#T 5 - L3 Tx ot

tF2TAEREEEU 52—

KEMEF T2 (AIChE : American Institute of Chemical Engineers) Dby vt R4t
% — (CCPS : Center for Chemical Process Safety) &, {b2%. K mMEEICBIFS2 7 0tk

& ASCE 24/ 3R EEILMEIE DRI G & 70 5 M L OWEEM I SN 2 RARBEE 2 B T D | [EFRE e UE
(International Codes®) 7»HZHR STV HBUE TH 5 [70, p. 1],

74

CSB - Investigation Report



- "U——

AREMNOBEERFE L, fST D70 DIEANSEHMETH S, CCPSIE, ZNHDERT
ISR ENTWDE —EHOH A X ALEEZRITL TV D,

6.2.1 ILEMENEEREICET HIRENS K1V

188. CCPSILZ D EHFE b FME O BB EICEHT 52X 2 A K74 > (Guidelines for Safe
Warehousing of Chemicals) ] O T, (L WEOMRE L [AE, KR, RBEWE. WEE,
FEPW R EOBTER I — FEETe] LT D [71, p. 1], 72, BRKEE okz
) NINLONAYF—ROF| &L iR D & LR L T\ 5 [71, p. 1], CCPSiX
BEICKHL, ZNHDOV AT EZFNT 2 L2 EEZR LSS, EFROBEEFEICHED Y
A e+ ZBRE L, WU R E A2 U CHREALIL 3R T 5 2 L3O TEHETH
%] EdRTWS [71, p. 1],

189. CCPSIE, #/KIC X BLWE OBRETHH O ATHEME 235 L T 5[71, p. 59], #ik U 2 7 2 H
fiE3 H7-DIC, CCPSITFEIZXKT L, FEMADEEL (BRI A U KRR R HIX]) %2
%¢6i5ﬁ@1w5 F 7o, CCPSIL., T1004-uK DF AR & 2 U BEE 3 2 ok &

CBOKERT o VOHEEICHR BIASKHEHIN TWAEETH S L HikTW5 [71, p.
59]0

190. CCPSiZ. CERIRBEIRE U X 7 EHIRIROEEMEZ M L T, BAFEIHH TIIEE
SERBEFEERUT VA EEET LI EAHLEL T D [71, p. 135], F7=., {LFWEOUEH
\ZDRN D3RRI T, BEORAFEHE CTEEITRE TV AO—2L LTEITFTND
Umeﬂoé%m\&mm;ofwét_éhém%wgmm®ﬁﬂ&%§%$ﬁﬁﬁ_ﬁ
FRiATe Z L HHELEL TS [71, p. 136].

191. [MEEMEOREMREICET L2 EETA KT A | O CTCCPSIE, Pk ELZEBRT 2 BN
T, ERMTIC, FHBIOBAREORENRICBAL TUTEZ2ED A X A28 LT
b\éo

o RO A EAENAE & L 0 & < EET D

o HEIZRRME (7 ) —HR— 1) &BJE LIEBOUKIEE 2 ik 3 50
o [H/KPASHEERE ., VOKXIRA K7, BHY— LV RERET D

o MHANLEMEFWE BB SE 5 [71, p. 106]

192. CCPSDH A X v ATIL, BEM % HMEMHAKER LV SVMIE ] ICEEET 5 2 Lt
TVWAEN, ZOFRMFTI00FEMAER LY bEWI L 2BERT L LMIRTE L THA D, Lo
L., BEERRMZ EEMAKES L ENZTEm < T RENITHO N TO BRI 72 RHERIR S
Tz, ZOCCPSODH A X AT TIET NV~ « 7 v A —FKigz IR+
BTHoT=E LIV,

it

193. CCPSIE., T EHE [NIGHVWEORERBEEB L OB WICEHT LI KT 4
(GwmmwﬂmSMeﬁmwemdHmmmgMR%aweMmMMQ J o, BUSHELFE IS
TOHA X ARt LT D, ROSHALTFWE &1L, BRRIGHEZR D, L CTL Y H

& [Z7 U —R— R (freeboard) 1T, %2458 e LT—EOWAKES LT +— My (—EICIZ1I~37 41— )
ICRESNDBIMOEETHY |, FRICEEZICHEA SIS, 7V —"AR— Ri&, WOFE, BoOBR O oIHE, fk
DOEBHALIT £ DK SCFRR S & {Ji7kﬂ?aﬁ®7kfii:5'rﬁl%?r5 L95%< ORMOBERNERIET H72ODHEETH D
[228,p. 1]. |

CSB * Investigation Report 75


https://www.fema.gov/media-library-data/1436818953164-4f8f6fc191d26a924f67911c5eaa6848/FPM_1_Page_CriticalFacilities.pdf

194.

195.

196.

197.

R FAZ DD E D Z & 2454 [13, p. 2], CCPSIFHFIZAMGHMRILIZ DWW TE KL,
INHDOIEWEIT RAOZEROMEZNA TEY . LR EEWEO P TH R AR
Ml [18, p. 3] SRR LTV D, Fo, AEBREWIE.  TOMBOEENINE LT, i
BN HIE AN RE e RS (T8 DMRPOS) ICEL RN SH D) L ~<TW5 [13, p.
3

CCPSIZ, BIfsat&ITxt L IZRelk 2t T 27O DR L LT, BEfFOBIE- 05
OFRHEEET D] Z L Z2HLEL TD [13, p. 138], TOHMIEL, [HESCEREICIX, Bk
DRRERCE M DG DT BT A RGN N B E I AIA T TV D [13, p. 138]) 7B T
HbD, IHIT, ZL OBEDERALFEORMESEE S AT A (] - BAGHE & X)) 12
DWTHEL TWD EfaHE LT 5 [13, p. 138],

CCPSIE, 7/~ « 7 o A —HIZBE T 5 FHEERLY) O 3R L D~ — RIZ2oW T,
PP ZfEfL T\,

[EHGRBBRIEIIARLZE TH D20, E O & BRI IZFRI R EENRLETH D
[13, p. 219], |

[E R ER L D22 B & B IS B I 5 ¥ — &zt ch o, <o
BA. ARMEE 721351 kMETH B [13, p. 219],

NEEACOFERIEYIZ. —EEHEKTDEHMUSBREEL., —HoWEIX. Sk
IR STV ZRVREE (] : o L2l bR A L7 &) REE SNIREETH D
LEZlX, 13295 2 23 RREMEN H D [13, p. 219], )

CCPSIZ. AR LI DSREREIZ DWW T HLLTFDO L HICHA LTV 5,

ARGEBB LT T R TSR T 2 B2 /D & ORSIEITEBR L O ST H & <
ROIE T 5, AHEACITE AT, £ OWEIIWE OREITIKEFET D,
RN BH LN DT RV X =N EEA~ORBEEZ LR % & BED EFICE-T
D OB OSEBIE SN D, O ot AT U CHIEIREEIC R S & HUR
M7 TRERIG] OORIZRD, 7 ArEe Ra~LAd%y R —HoaamR ity
Tk, ZOHMIRE MR Th D720, BREDHRIENEE D, Thbb, SR
WIS & 57 5 5t U, ROS2S B SRS T35 [13, p. 219],

CCPSIZ, HLKDAREMEMN B 256, ML FWE OR M & EVMLEICRE T 5 2 & 25
TBHEHOHELEL TUvD [13, p. 156], LAvL. THEBOKIESZ EORE BB 5 & SITRE T
ZINDITHONTOEBERR 72 FEHE TR S TUN R0,

6.2.3. MG TORISBRICH T HEMEEICEAT S04 K51 >

198.

199.

76

CCPSIZ, ZDFEHE Bl TORATFREITH T 2 HINFIEIZET 20 FF 4 > (Guidelines
for Technical Planning for On-Site Emergencies) ] O ¢, ¥ENBREFEFH 2R TET D
AL AZ R L TV D [72, p. 153], BEAFREFHE O A ¥ AL, [BENBES N
LFEHORE, FIRAFREZR Y Y — A DOF M, XHSEIF OB SR, WUk, %ER) Y —
ADEFR, BWEENDL [72, p. 153] , & BT, CCPSIE, FFED Y — K Z & OxtiiFIE
DREIZET DA X AHRMELTEY . AU 7 — B LOMKICET 5 %t TF
JIE & & Fa TV D [72, pp. 172-177],

CCPSIZ., Mgk 2N RNICALE L CW D56, BKORREERH 256, Foidm =Tk
N oG EITIE, BENBKIINFIREZRET 2 Z &2 HELE L TV 5 [72, p. 177], CCPSIX
WKL, kO TPRIKNOBLZLITET D, FIHARER Y KAEFE R EZ RO D L 5L
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6.3. 3

200. H#

201.

6.4.

202.

203.

6.5.

204.

205.

206.

207.

T3 [72,p. 177].

ERRDFREETE
?B AEEE T (FEMA : Federal Emergency Management Agency) 1%, 7 /L7~ « 7 1 A
M YO XD R BEEMRICBIT 2IEFHER Y AT A (BLOBEAEGEOKE) &, T

%éﬂ%ﬁk@éﬁ%m_ﬁLT%%Té_k%%%LTV o HARBIZIZ. LFOWT I
MOFEREZ RT3 Z L RO B D [73, pp. 6-12],

o FMEUUKIEm 27 4 — b
o M BVEEERH L7-sREHIKEES +17 1 — B
o S004EUEAKIEE +17 «— b [73, pp. 6-12]

FrRDEBY , NU r—r « N—E—DROKNIL, EMERKIER %227 4 — R E ER[-> T
Wiz, TOKNMEZEETDHE, FEMADGA XL ADHR T, IKIBEREBL Oy 7T v
VAT DETIRET DIZIEIA T Th o T,

*Eiﬂiﬂﬁ% a)jj’ﬁnﬁan-l-%—%

KEBRELE#T (EPA : Environmental Protection Agency) (. BEKLBIIKTHEHDOL Y
TV AEET D201, MiakkFt R RE L T D [74], EPAIL, Bk — RIXikic
HHEEREMIZOWTIL, 100FEMKEE L V3T7 4 — M@V IEICERT D 2 & A HEbE L
T3 [74],

B LTAT<NIOHA XL Az N r—2 « N—E—R{ICHEH L TV EE ., Jiaih<
:kﬁf%kﬂ%ﬁﬁ%éoL#L\:@@A@%Ei@A®ﬁ%&&é@%_ﬁTéh%
ThHYH, RHRERTA X AL L TEKENTZH O TR,

FM Global

FM Globalld, EFEMIFIZBAKIIRDO T A & 2 R 423 5 7212 [HKBEXISFHE O K E

(Creating a Flood Emergency Response Plan) [ Z#%&17 L C\ % [75], FM GlobaliZ, #EAKIZfi
R TBELLZET, WKEESCTFETHEZBRTE DL LMHELTWD [75 p. 1], /2. IO
PRI, PRI+ 72 R 2 20T CUOKREREHE 2R ET 5 2 L Icdh D EEZTND
[75, p. 1].

BEMEED D Z EITNA, BKR~OfE 2 TE U 2R HE T H 5, FM Global D8 E B
WZ& ol NEUNIEN S 7oK B SIS 2 RO fiek L, FHEAS 2V, 7 IXENE D
Aoy hiax & el LT, HEEIT0% D7 <. FHEOHFR bRV LHEINTWD [75
p. 1],

FM Global DK R AT A 4 2 A Cldk, BEEFAH O SR E 23K U 2 7 880> BH 72 i 3R C
bHHEINTWD, BERMEZEATICERT H I &1L, BOKRIEAEREO NI A O 2B A K
Pl EENOEAN LY AT DRBN D06 TH D [75,p. 1],

FM GloballZ, #eKM RO —EE L TCULFOITEIZED Z & 2 H#EE L T\ D,
o ULKU R EFHME L., BENELWET D
o [FHEMEDEWEIKER T AT LEEAT S

o UAKEHOIAHEM & XISRHI DN T o 2% WD (WAKIHEITE) 2 BRAET 5 O IZFIH "l e
IREEI & | A S TIREOITE A & D DIZHBERIER & DT R % D)
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o HERBHZ MTICHRT D, HARRIKEELZRE ST 570 L. #ok U 27 2 EARIT KR
TOMREREL, BATD

o —HFRYZRPIKBEDORRE, HEAEEOBH), &MERBESIEROBRR L, RN RER
ISR A ENLT 5

o EALINTCPIKKIREFTEIZAER L, EDOMEHFIEIC O W THEHXEFIMZ E L, &R
WCEE2ARD Y I 2 b—2a &7 [75,p. 2]

208. FM Global®D # A # v A Tld, R ZRPKETE OMO TR & L TLLF &2 TW\% [75, pp.
2-3],

o FHHEIOFE), APEEROMEE, HIZOE L OHEIRZ R > BEH OBl

o WRRMOLRIFIL - Rl EELREMRMOATRE - B FIHOCEH L
o FEEAREMCKIKA~DIIRAKE T2 D DIFFEMEDR T « FFIEOMET

o WKNEHUL LT BITIEEBRE DFEI A2 XRT 272D DIT R

o PIKDEEAZITIT WHIBICAETAESE BT U CTRITIKIRT 2 il O

o . AR, FEFEBHHOLITIE U Pk o &I 72 BB L & H5r

209. FM Global D H A Z o AT—#RHI72NETH Y . TAr<nNr oA —liggk DFiEh <720
W RINCIET 5 Z L IZRE#ETH - 7=,

6.6. ZEEIRIET

210. FEE T, BEETD [Hk~DfF 2 — EPRE X COMAHIZ I3 < Bl Sk k1 A K

(Preparing for Flooding — A guide for sites regulated under EPR and COMAH) [ /A% L. Hil

KEG X S P ACT R G 2 SR E U, BREEFFRE AT 36 KX OB I 2 857§ 5 7o DI R 217 -

TW5D [76120, HETIX, NV AR E RERICHOK DI AET 5, BET OBKIR AT A
K AT, BERIROBFEITS LU TOREZH T D X HHERL T\ 5,

o BRI AU Y 27 D& 2 HIITALE L TV D00 E 5 a5,
o UWIKDFANZELEBS TWVDHNE I NEHET 5,
o BOKEROMUAI 2 BT 2,
o BUOHIEHEHA AT L, KUK I 2L —2a U EFET D,
o PIKKIREHE AR ET D,
o UTDHEZEY, MOk YU 2 2% m ESE5,
a. KN OEBZRET LD OXREZHE L D,
b. WAKZHIET 2, BOED, ERFELTo0, UTEE0M#HFEELEHT 2,
i. HEKT AT AORFIREZMHERT D

BEPRIZ, A 7T v FBLOY = — LV RI2B T A e A (Environmental Permitting Regulations) DWEFR T &
% [147], COMAHIL, H[EDALFpEF I H S5 TR IEE Y — FELT (Control of Major Accident Hazards) % 45

9 [242], fEEZ4)R (HSE : Health and Safety Executive) |, Z25i/7 (EA : Environment Agency) . 3 XU A= b

v RERBEMRET (SEPA : Scottish Environmental Protection Agency) %, ZALE4 2405 OMAIO s 7% 12432 K [EH

DOFEE 7 CH 5 [148], [149], [150],

O BRI IS, NI R O — k72 515 & LC [Would your business stay afloat? (#7072 2% X [4k

ISz 541520 2) | 34T LT\ 5 [219],
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http://www.legislation.gov.uk/uksi/2016/1154/made
http://www.legislation.gov.uk/uksi/2015/483/contents/made
http://www.hse.gov.uk/aboutus/
https://www.gov.uk/government/organisations/environment-agency
https://www.sepa.org.uk/
https://www.sepa.org.uk/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/410606/LIT_5284.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/410606/LIT_5284.pdf

i, R & OPEKE 2 E %
iii. $EmEZm< 250, mEzRTb
iv. HEKIS KOMKEBLS AT b OHERFE BRA2 B YIZAT 5 [76]

211, ALFREABEICOWT, BETIL, BKOREL S TOoT WL (FRERB(E)R &) %,
FHISNDWAIES LD BWGATICBEI ST Z 2R L 0D, £, BRETIZ. BV
AU RTREZR B /KBEZ R E OPIKKIR 2R AT 5 2 L 2 REICHELEL TV D, I BT, BRETIL.
YA R L OBIB UG ER OFE MR A L T2V =7 A P2 REICENLTWD [76,
pp. 1-4],

212, BEETOHA X2 A%, PoKKREHEN R O F il ST EC B AR S FHE o —H & LTR
ETRETHDHEFLLTND [76, p. 2], F7o, WU RPKEHEIZIX, 1FEBORZEMEE, &
Wi7p 7 at ADZERE, BMOREHEREZOLXETHDL EHEL TS [76,p. 2, &
DT, TR IEAE TORFMANIZEII ZHEEICFITTE DL ICHEH L TR LERDH
% [76,p. 2],

213, BREEITOWOKEIE T A &2 AT, IR L, BoKERNRES SN TH IR AR 5 5
AREMENH D Z L. F TR TOUWARNRPEEET 2 LIIRB LW L2 LEET 5 X
HERIE LTV [76,p. 2],

BREEIT OUWKEHE T A 2 0 2Tk, TRhVRAYZREHINE, £ O T ORMMF L OMEER T IEI R
BOUYKY 27 O+ BRIZESRETH D LTS [76, p3] o F7o, FrICH
KIEFE NP — R (COMAH : Control of Major Accident Hazards) il D xt5 & 72 Dk T
I WK =R« AXF YT ¢ (Hazop) & Eid 22 & 2HEE L T5 [76, p. 3.

215. T~ - Ju A= L QBN H H R E LT, BETOWAKRT A # AT,
BNROMERER R EOFEER2—T 4 VT IOV TEKRMIZE R LTS, dkxRy A
B AT, DL HITIERTND,

B (AN OEEREEBEN 2 ELe) | A, AR, MEEE, mHEEEE, K
AT D, PRSI DBPKEER LV @WALEIZELE T 5 0y BRI 2R 728 572 it
KRFEERNCERIZRBEE T ITER TEL LT RETHD, 2—T 1 VT 1 DERIZ
WM R SREN D D720, BERMO NNy 7T v TV AT AOBANEREFHT &
Th b,

216. /o, TS~ 7 AV —FICEET 58 LT, BRETOUWART A # AT,
BHEANOEELZZITOT WG Z . PRISHLAMAKER LV @WLEICBEIT 2 2 & 2 HELE
LTW5 [76, p. 4],

217. BETOHA X A TR, BRENYWKSREFHZRET DBRICU TOERNELBET L &%

HeLEL T D,

o WIKTHIENIRAKTDHZ EIZE-TELDLIAY—FK

o B LD —T 4 U T 4 OEHINE L OEM /2K

o HWERLALEE DL

o N—FRux=T BEFIA, HRE, B LI AE B EIC AN FEEAED FEHEE /)

o HIRZLZRITIEILL, HEAZBEI Y, (b PPWEELERRIEL T 572 DIC MK
[76, p.3].

214.
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218.

219.

6.7.

220.

221.

222.

223.

BRELIT OUWKEHE T A & 2 2%, WHIZRATEO L ERERORELZE O, kBT S
fz%/a\élﬁih%ﬁ:@;ﬁ“_&@i%ﬁ%%@ﬁbf“ Do BRETIZ. BEAIZUOKEHENZIZLLUT D4
RERERNEGEND & LTWD,

AR 2 52 T 7oA ERE B~ DUAHIS A OFEI Y 24T
BEKER, KA T, SRS O IR0 FFE

o JEEROEIE FRiEOMEE. (EEBOBRE R Y, FRNIRO TBW e ZBlET 57200
[RUB—KRA 2 b ORE (BkE, KA, HokER s L)
o EHFIEL G-, WA O EEER
o MBS BEREIR (Ko7, FEEMK, 1ERmAMH 72 &) oG T ok e & ZERN
. @K%@ﬁﬁ(%ﬂﬁ% TR DR TEDOMER . EHAMNEIOF = v 712 X D159
- fEIRY) - BT E DR KR & e, ) [76, p. 3]
Tz, REITOWAKGE T A X AT, BRERGEEOR G NIRERSCD R WEIREZ ZE L
72 BT, BENZOEEZITIH A, LERITEINERIITZAD L0 T 570, EHR
AN & il L AHELRE L <5 [76,p.3]

XELFIXEHS

BEE L FERNETH HLF T W2 (CIA : Chemical Industries Association) 2%, % DO#:
HE IKEEHHOR ClerFHELET 5 - KL B L FHE o S2CJ (Safeguarding
Chemical Businesses in a Changing Climate — How to Prepare a Climate Change Adaptation Plan) ]

DT, KEEENC & o THEE O FHERBIE, B L WIS & 0 RESTRZ 22k ) 2
7 DNEEINT 2 RBUCIELE T D AlREMER 5 = & 278 TS [77, p. 4]°

COHMEEFETIT, BERBITMA L Z L1, [R Y A7 PR T L CHFEE & ATREIC T
LBLENO AW THD LB TND [77, p. 7], KEOKGHG & RIS, HKITEE
THROBBICHRAETLIERKEETHD [77, p. 7). LU, KEELIFELRY , BETIE, RBE
RS AT LO—B L LT, PRI D0 2 &2 FrI AL iR IS B AT Tnw D [77, p7] o

ARV A7 FHIOFHAEEME & LT, {bFTEBRIT. BTk L TULFO-ERIC )T 2 et
BITH ZEHEHEE L T D,

o JRRITHAK D EZZITOT VD2
o MRRITMEICY KO ELZZIT LR H D2
REEEN TR OB Y A 7\ BE B 2 5002 [17,p. 7]

DL i3O®MmL%N%Eikmmi@ﬁm$ﬁ%VE;~LT®60:@%%#
DIEONTZEREEIE LT, KX RIZEE L2 WAL H D Z &2k Lz £,
KRR FTEZ R ET 5 Z &ﬂTTKT%é&woﬁﬂﬁi6ﬂéﬁ7m12B]

Hl

a2 T2 (Chemical Industries Association) [192], [ - b2 T EWE T, R, 24, B, tX207 40

MEEWRET DLV AR LTIV - T - ey LERETERL TS [77,p. 10, KETIEH, KEHLF RS
(ACC : American Chemistry Council) 73, 7L~ [232] 72 EDE BRIV AR VT )L - /77 [233] DEFE2RD

T35,
b AR

I, LU R X2 (CBA : Chemical Business Association) [193]. {b%% T2 (CIA) [192]. FEEkT

7 A 7 A (Non-Ferrous Alliance) [194]. X OBEEEREE T OAUExS G XY —E A (Climate Ready Support Service)

[196] D/ 3— kT — y AT Ko TERR &7z [77], 1E « BT I201643 H IC R A B xE 7' 0 77 L& T LT

[195].
80
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http://www.chemical.org.uk/home.aspx
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https://www.cia.org.uk/
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http://www.nfalliance.org.uk/
https://www.theguardian.com/environment/2016/apr/14/environment-agency-closes-climate-change-advice-service

6.8. ElERL SRS

224. 2015434 . EHESEAS (UN) 1%, BEFEO U 27 2@ L., BARKERS IO S EICT
HLv YR EgE T 52, MR EY X7 EFBICBET 5 CEERE LT [78].

225. fEm@mo—o L LT, EHHEIFIRD L I TWn5,

(20054F-7 H20154F D)) | KEIFGI EheE R EEZ -6 L, ZO/RER. Ax,
ittt e, S OIITEFREERORAL L BRI EZ KT L TE e, KEFEIZEL->TI0HA
LlbEsfnzdk e L, 1405 AL EDRAEG L, K23005 ABFEE KT, k& LT, 15
BALUEPMT SO TREOREZZT, TOPTHRICKME, FHE 55WVLBICH
DANRDE ARG R BT T D, BRI OREEIT1IE4,000( AL ETH -
72o S HIT. 2008472 H20124E DT, JKFIT K - TUE4,400 5 N NkEHE A2 g7 < &
U7z [78, p. 10],

AL Mgk B £ LTEOREDL L, B, Uk, BE, tHEafREREE, T L TA
REREZ L VBRANCSTD . LYY 2 R b 5720I2iE, KF Y A7 2R Tl
L. @HEIL, BT 25 Z ENBERNHOHEETH D,

226. [EREERAE TR, KEY R 7 BRI, EEA, 3R REEO L ORGS0,
MR DY AT PRS2 Z EMKE Y A 7EWIZIT AR TH S LR L TW5D [78, p.
13], F7o. BAERNCKEY 27 28T 2508, BAEZROXECEIBICHED L0 b E A
RBENE BIER LTV D [78, p. 13], KERAERNCY R 7 2803 5121, BET — & DI
LM ARIRTHY, VAV~ T 2B InNo0T7—2 %, @R EEREs, i’
TR, BXOREICES L IN IS ICH L THAESNERETH D [78, p. 15], WEJX
7 HiHiiT 5728, KM (R—RT A V) ZEHI ﬁﬁ?«%f%éﬁ&pukia
KEHROBERIZB N, TEVRWER) 2170, KEY 27 HE L E#M EICL - T,
H%@kﬁvxﬁ%&ﬂ?é:&ﬁﬁ%f%é&%ﬁbfwéU&pML

227. [EEL, HAFBUFBS KOEFBIFIC L, KEORELZTIL, BEfFOY 27 8L, L
DU AEBILT A EEHME Ln U A7 S L S AR5 2 L AR L T
% [78, p. 16], BUFIZHBW TS, BEFOHZ28E5F S5 72 D DA A '8 T 4 7 O
E M) 7L Ebic, REVAZEHRICHSEAZELS XH)ICHBZEHT XX Th
% [78, p. 171,

228. 7272 L, ZOEEXETIHL T THRORTA X o AT 2850 THD, N r—
N—E—OEEERNIZ T V= AT RS AT T & B X9 e BRI Rl E IR S
FNTWAehoT,

SEEITZL VY =R (resilience) &, VAT A 2 Ia=T 4, HAEBRERICS D ISR E & ORI
POZNERINTHPT, WU, WIS, i, [FET 2881 CTH Y, U RV EHAEE U7 AR 2RGSO RE O MRl L O
EEAEEND, [220]) LEFRL TS,
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7. FRFND 5 H7

7.1.

229.

HAKNF—F

AIEI Tl 7= L D12, T ~D L ) RAEZENRE RSN 2 D BICEL D, FEERCTHIA
FREZRHEE & L7=HKk ) R0 HA X R FAFAE LR WDIZEE L, CCPSIZxTd HCSBOEE I3,
IOXYy v TEMOLZLEEEHME LTINS,

71.1. XBoO7 Jo—F

230.

BEFDER T A X2 2B 5998 L RIS, EHRLZEEFICBWNTH, BENEKZRED
BES S O X I, ST X A BAR R B e A X AR
LTV,

7.1.1.1. OSHAD 7Ot R L& EEEAE

231.

232.

233.

TN =iE, 7 e A —HERIZB T L AERR Y O RE T v 2L, OSHAD 7 vt 2%
2P (PSM : Process Safety Management) JL#E2 i x5 CTh 5 & AR LTW\W5, T,
JEEE N CTHEH E72I3RE SN TV DL FMEORIZE D2 D TH DL, EHlT, TAT~IL,
HRORR 2R E T 2B O 5 BLURA, OSHAOPSMEEMEDE M4 Clo 2 L 3B L TV
%o THROKIRABIZOWTIL, PSMEMEDEH XIS L 1TBE X T\ iRdoTe, 72720, 77
~IE [RANT T 77 4 A L LT, PSM7 7T AEfst &I LT,

19904E D RABEHLIELIEIZ £ ¥ . OSHAIZIZPSMIEHE D ANF N AT DA, [RIRFIZEPAICIE
U A7 EPREE (Risk Management Plan) Bl O SRENFHAHT iz [79], OSHANE A L
7oPSMEEHED F2 72 HIL, BRI SO E % —E 'L FRE T D iskic VT, |mEIIC
fERRWEDER LW EIET 5 2 & Th b, Frio, EEENYEEMEIC L5 E
RIERIZS 6 SN D ATREMEN S DM DL EMEE R T 5 2 L ICEREZE VTS, PSM
I, BOERZBLU T, R EAREERRNEHLT L2 HME LTS [79] PSM
3, BT 0 2RO L BN E MRS 5 72O DA RFRNCESN TR Y . b3
gL LCERICED 5N TWD, BRI, a2 Y — oo, @)
R FIEOHENL, EEB O+ 570 & B OMefR, 7' 1t A5k OB EEEIE DR, =
L CER U722 O A REI A 2 7o+ 0 72 BR AR B O FEIR 72 E D3R D B 59

OSHA(Z, PSMEEHED RFTIZZ DR T 4 —~< 0 AR—ZDWEIZH 5 & H 2 TW5D [80], Bk
A IE, PSMEEHEE (RICHAGE SN TWVWARLK ThH, OSHAD H A XU 2 &L Ttk 224
FEHRDOEL OFIZRIEL TWDH EEEL TS [80], & 512, dKICEEE T 25 CE (FEMA
DU H B RPUW KRR 72 &) 1ZPSMEEHEIC o R L2 ER E L THRIIOREN TIE
WRWAY, OSHAIL, Btk U A7 OB DR TIEZn b O RE 7 at A2 2R E AT
TEMTEDEL, ZRICLVERATF L E 2 —OXNEREZRT I ENTELLBRITND
[80], F7=. PSMIELHECIL, Hak DO SLHIELENHMEICER STV RV, LvL, OSHAIL,
ZHUSIBEDRPAK Y A7 PR — RERRNIHMO L B2 —CHEET HLER RN &%
BT 20T TldZenEFELTND [80], LU 5L, PSMEMEIZIX, BENBEKREE

829 C.F.R. §1910.119

P PSMAEHEIL, LA L B (RHERAICFEER) | F7o i35 (BIA R 100°FA) OV & v fabk & A7
SN FHEMZ KR L LTWD, T~ » 7 a A —[iiklllE, PSMxtS: (+7e&D) (bbb o7z, =

oIk,

FHFRAIZFER S DAL F 72135 KRN 100°FAR DL EWE Th %,

¢ 29 C.F.R. §1910.119

d 29 C.F.R. §1910.119
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https://www.ecfr.gov/cgi-bin/text-idx?SID=70ea07144691916f299f3532c132b1ee&mc=true&node=se29.5.1910_1119&rgn=div8
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9761
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https://www.ecfr.gov/cgi-bin/text-idx?SID=70ea07144691916f299f3532c132b1ee&mc=true&node=se29.5.1910_1119&rgn=div8

BRI R 2 7 o A2 2ERE L TEET S 2 L 28BN T 2 R 72 B
ITEENTWRY, F7o, Bk X7 9Bk — REPHA (7ot 20— KoHr) St
MV HL B2 —TEEBTIZELEEN TR, 51T, CSBORFETIE, HAKU R/
HeAK AN — NIZBET 2 i Tl AT RE7ROSHAD I A X 0 A IIHER TE o 712,

234. OSHAMZER AT ICHREET Z2PSMA A # o A Tid, PHAX 7ot R E % KIE 4 Al REM:
D HHNEENRN] 29T R&ETHD EBRRITND [81], BENPHAD F Tk Y 27 &4k
EREEN & LTt 2 Z LIEARETH DN, ZOMER RN A X ATk, dkeuk VU 2
I 2N T O BRI 72 35m <0r il 2 PHAT — A2 T IIEIA+TH A 9,

7.1.1.2. EPAY RV EBITOT S L

235. T =lE, 7R ARV TIE, TR U L A Y T T L O DALFEWE R,
@A@Uxﬁﬁﬁﬁﬂ(mm.MWmemmu%mi%ﬁ@@%ﬁ%f%ékwﬁbfwé
LU, RIEEEIIRMPRAIOBEAXI SN TH D EEZ TS, T~ « 7o A —fiik
1Z. 20144E 2 HecH DRMP & EPAIZHEH L 7=,

236. EPAORMPHIANL, {bFHKEOBIEEZHE L TRE SN, ZOHAITIE, Mskioxt L,
(LB DU — A N r— ZADOEFERIEET 1 T, L0 REDORREMENE W, —i%Th
RICHEELZEZI DTV FICONWTEMET 22 & 2RO TS, ZOHAITIX, ko
FEEEICI U T, /R 7 at AOEIE AT — RO5H, EEB OO I, ElizTIED L
b, BT ot X OB OKER, FEIRHEOFEZORE, B LOFLP LT 0
77 AOEMB RN Z . MR xh U CERBMIT 0D, E72, Miskid, SHR AR
HZREFIAICOVTREMSEE ERE L, MEORMPIZT R TOMSTRIEL F & oith
X7 B2, RMPEIANIZE 72, MO L ONEEE S, HllxR2mE % — €&l LR
BELTWDOEGA, BUFIZEEEL, —EDEHRERIT 5 Z L2 /BT WD, Rz, ¥
. BREIRSE O FER DS EUREIC G 2 DB HONWT, V—RA N —AEZHELT
T LT R 248 Uiz b7y, BT E 7, MixNOLFEmE OME & 221
BT 25T — &, FMERET — % U bFEME O ER ST Ot T e s
7 b, FHORHRFOBEIHNMERR L, 2L OF —F ZLFE L L R2T TR 5,

237. EPABSRMPHIRIZ HIE L7-BE, PHAD ML, OSHADPSMEIHI & BAEZ FiTd 5 2 L &
BEEL TV, 19964 D 72 Z2RMPHIHINC B2 =2 2 & h ~D %tz & L TEPAIL, RMP®
PHAZRIZRET 2L T O A X o A&t Ui, [EE, MU S AL 72PHAIZB W T
MR, Wok, A7 L OSMYERIC K 2 EEICHT IMEIEEARE L. b 0BERIC L
T ut ZORAIEMNE A b5 @@fmﬁ%%%ﬁﬁﬁé [82]) . F7z. EPAD %
RMPJJ A % 2 ATl Program 2¢ IZ#% Y 3 D s M T IC BT & FHE L LT, [

2 40 C.F.R. §868.150-68.195.

b 40 C.F.R. Part 68.

€40 C.F.R. Part 68.

940 C.F.R. §§68.150-68.195.

RMPHIRINIC LS & | 7 v~ 1XProgram 3fiis% (2 /33 S 1D, RMPHIRINIZEWC, Program Zﬁmppzk %, Program 13

X O'Program 3 5% DA% F A A i 7o X 72\ e A F8 9, (40 C.F.R. §68.10(c)) . Program 115@ . ROFEET

AR AT, [(1) RMPEEHATOSERNICI VT, JRE D517 it éu.&%’%’r Z DU

. MEE BRI DB L VA LR, ISR SRR T B kI JI D%’%Ebf:ﬁ%?&ﬂ:?ﬁﬁ?b

T2l Ly JaRRshC)IELE, (YA, FIR>i)ERESZ RO ZEITKRT 2 %S F I EEIRB O W E

STEEMN 2o T2, (2) 73— FBEB L UE68.25I1Z SN TIThIL7m YV — A 7 — A DO HEGHEIZ B 2 A 7

WV E T IR E O RARA v b E TOHEEN, 86830 CERIND VIR A AT RINE TOMREL Y b4

VN, () FEAEIR & 7p b EE A Gk, HUR O B EGHE, HoER o M CRESHEFIESHRE SN 5, | (40CF.R.§

68.10(b)) ., Program 3fifiz% & 1. /)’(@Pﬂ“hﬁ)@%ﬁi%{?ﬁf’@“ﬁm 137;5 gL s 7 at AL, KEOO)HED
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238.

239.

240.

241.

Tl AEMICTRISNDIMOER, HE, VU r—r, kOB EEZ T 0
WICHDHEE. BEREWEEZRHSED 2 LR YT AN AL O ERKEICHZ
SNDMMERETT 20 ENH D, | [83,pp. 6:10-11]) & HF LTV 5D,

EPAIZ., BlRIBOFJEZRET D720, RO X HIca A FLTWb, [TOSHA PSM & D4
PEZ T D 7=, EPAIX, PHAIZBIT 20SHAD LE 28 L=, TDi=, EPAIL. 4
BROEFICET 2 LELABRANIBML Ty, L2y LEPAIL, @Y X7 &#H 7 o
7T KRBT, BAERE LTHMERICE > THELDI AT —RE2EB LT UuEe S50
ZLEERDTWD, WUNCER SNZPHATIL, @, 7o ARME, ok, @EL & o
SMIERNZ L 2BEEZZTR0T VN EINEZBEL, ZNUOLDOFRIZL > T e A0/Se
PERE R DN G E OB R B LTI T 2 XE Th 5, (1996 RMP RTC, 9-23) [82,
84], | .

EPAIZ, KD EHICTHFHALTWD, THEEZ T TR <, BRI TRl S 5 A a9 EER
LEETREThD, HE, NV r—r WKOEEBLZZTOTWHIBICH 2856, 7otk
ADHAS G E I EFTIC N O D HRKFIZM R GND00E 5 N EietT 2 WE R H
% (RMP—f A X A, 6-10~6-11-—3" [83,84] ) | ,

EPAIZE -, B¥EOT nt A2+ 58, BRI~ FEL, LEWEST 1t 22K
fFL, REMICHiGR Z IR D, 207, HillE, Sk 7% — Rkl
TEHE9., MADOHBEZRET DI LERODTND, TORE, EROa & ABFES
BHDE 72, EROT Y FT T 7T 4 A0, RSO LN —RIIZZIT AN LA TS T
V=TV TSy K7 T 2T+ A (RAGAGEP: recognized and generally accepted
good engineering practices) ZiEMH T D2 MENRH D [84]) . LL, RO EBH | ¥E/{oa
R ZBERCEEIZIT, Yok Y A7 IZB L TEERMZR T A Z U AR5 | S AU Tw
RV, LR T, BRONTZOSHAN A & v AR 03 e R BEIURAF LT= 0 | R ILHE
DAFAE LZRWRIL D T EPADASKR D B A 7= 72 121E. OSHAD I A & 2 2 DA %
ORI AKX APMETH D,

EIRBUR O % EERFIHIIE, W7 OBREIMMEAIB N T, FEShfaARmEZ R LT
HRENFEL, 7o, BUTORBIFHEN THOK Y 27 208§ 2N B 5126 2 b
59, PSMEHER LORMPHEHIOWFNOBIEIZE W T, 7rt 20 a L BEfr i 72 3ok
U 2 7 Okl 2 B~ BARBNC FH AT 2 B AR 3 E L7,

7.1.2. FrES (EU) OF7 JA—F

242.

KEOT Fo—F LIRS, BRINGES (EU) Tl, FEAbFEER Y 2713 X ViE
Tl ICEoTHBlI SN TWD, ZORESIE., FREORBRWE 2R, Bk, E723RE 5
BHPEETEENCE A S5 [85, p. 53], B VIS TlE., KEDMEBRILFEWE & Bk £ 72 13 E
T 5 —HOMERICK L, BEWMEEDIEMREFRBEMT WD, ZOWMEETIL, MEENAHEK
HHBHIEFHEZREL TS Z &, Fi T VAR/FESNY A7 BB INTNDHZ L, &
AT A MENRH S [85, p. 53], Tz, BARVIES TIX, SakA L O MBI EAIZ L > THY
KDY AZIZHWEYNCKETDHZ EE2ROTNDE, LENR-T, Ty~ - 70 A —i

B2 72 SIRWEEA L O LL FOWT DS 2 7= 3 A CProgram 31233 S5 ¢ (1) 7 1 A3NAICS =
— F32211, 32411, 32511, 325181, 325188, 325192, 325199, 325211, 325311, F7-1E3253200 W\ TIN5,
F7213Q) bt RANROSHAD 7 11 & 24z BHHE (29 CF.R. §1910.119) D% Th 5, () WD E T,
kG m - AN ZE DOProgram L~V Ok FE A T2 S 72 Te o TG A FTEE £EEFIL. FiiolcEf s s
Program L~ /L D FE: 438557 L, 868.190127E > TRMPA BT L 721 Huid7e & 720, (f) A 3— M o#EIL, 40 CFR.
552 TEF X154 KMl (OCS : Outer Continental Shelf) &A% Z 13 FH <4172 (40 CF.R. 868.10(d)) .
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D KD IR LY & BLE T D ek NEUNIZETE L, B X VS OEHAXM R L7256,
FIFES O T TERDPBEBEM T ONLILZEREECIT, NV T —IZLDBKI R T HEDD
VBN B o T,

243, EUIZ. IBEOFEKEESE 2. 2012 IR VESEZWIE L, BHRE ) 27 ~O%t& %t
L7, BRVESIIHE, #kSOHER EOBARKEIZOWNT, BENLEREZETTEHN
\ZREE « B35 2 & /BT TV 5 [85, p. 54].

7.2. RISHENTF—F

244. 2017AFBHIZT Vo~ « 7 m A — gk CHAE Lo FiIL, ROISEFR TH 7o, OLPESFL
EIEL B AL ORI D BB RFEZLTHY | BESENOFE LW ER £7213K
BOTAFAEEZEN N, ME, EITREICRAZAEEL 720 TBIEENH 5 [86, p.
103], CSBiX. 20024F9H ., ANV — NFEZZET L. [RIGHENY — FE RO U E
(Improving Reactive Hazard Management) | &9 5 E 2 %85 L7- [86], CSBIE. KUttt
WA P T 21203, BAFRBOGHEANY — ROEHDBLIETH 5 & im0 72 [86], [87, p. 4],

245. [TEOSMEAY— REHEOKFE] (2B T, CSBIZKD L HIZEE LT\ 5,

KEME Y A S EAERT HBR. EPAIX, (bFWEN BB L > RABEB A 126
MEIDPOHEEZE LTz, FMEE AIAMEICE L CQIdifME R EERN O, L,
BIGHAOBERL T 0 ALMIEMETH D70, EPAIISISTEDFEIE & 72 2 [E 4 D%
PEZRET D2 ENTE D) olz, EPAIX, MW, [RUSHEWE ZFET 572 D FLHE
RET D72 BIE SN 2o T LR T2, T OREE, 199441 H ODRMP D 1300
Bt gL E U A M2iE, SN — RIZESNWTY R N7 v 7SR WEIRE
FAL T2V [86, p.60] .

246. CSBA320024E14T» 1= [RUSHEANY — FEHOKE] A TIZ, HREOFRO L T,
(FHaEER b & [REEIC) OSHA & EPAD 7 & R 22 AN BRI STV AL E 3
HLTWe) ZEMHBA L, &2 CHRAEIR. TEPAOFREHIBG IEHH] (40 CFR 68) 1.
B~ — R i FFaPR - B A K A3 & 5 [86, p.87]1 & fkamiT 72,

247. ZOfER, CSBIXEPAIZKI L. SUSEWE o A% & B 2 KT o720 0/E (s E
52001-1-H-R3) %#1T-o72, ZOEBIZITRO LY IZR SN TS, THRRH R E: (40
CFR 68) Z#ME L. HCORIGCHELFMERILTFWE OMAE DY, 7ot X EADEMHIC X
STHIERIEINDBOEED, —TTRICEA 7258 % RAX T A REME O & 2 IR 72 5K
PEANYP— RE2 PRI RICIEET 5 2 &, RMEFITR L, OGMEAY— R H i
FIZBI T 50SHA~DOEIE A BT 5 Z &, Bl EICRLETHIVUL, HEREZ RO D Z
& [86])

248. L» L. EPAIZCSBOENEE Y O%In A T~ T12, F O 0 IZEPAIL. 20034FE0 [ Eie
BSOS, ROSHEWET — 2 EOSEE B E LT FHE > AT AOWE, CCPSE D
/1D T TORFRISHEANY — REEICEE T 2 R D317 (20034) . BUGTEME BT
220D EREEDNRFR (200444 L TV20054) 728, RUSHEANT— REF ORI &
EZONDMOE L O EEZHE U, EPAIXE 2, KEELIED —RFHEFEITHE S MR
ol EfEEATH L, T TRERZWE ] ofld, L, Bk, AP 1T © fisk (CRMPEE
AWM+ 5 LCSBICHEA L=, L2xL., CSBIE., b fREHEE A+ THY . BE

NS OEMITE Y L2 RE OB 2N OSHARCEPAD L HI O B 22 I 2 L 1372 > TR > A Th,
A U7 at AN THEH SN AMOLFWER RIS L 7o, 2k E U CGEILZ ST OXMGR & 2o ol tEn & 5,
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2001-1-H-R3TIHEINTHH OEENF| S MLETH DL LB X, Zo®EE RAIG - &
W% [88]) IZHEE L7z, CSBIFHIAE, FHlPiILIZmiT, EPAICXT L T Z OEE Oz
REATS> TS, LY HET, CSBIL., MICMALFWEIL Y WENE S 7 1E TRMPO Xt
RETRETHDLELEBEMEZZTWND, FH AT, TAT~vOFEBIZE S TRV EERZ &
THHMB, b LRI FWEBRMPOX R TH Y . 77~ NRMPOEEIZHE > T, M
IR DB (U —A " —A L RE TV Ao ) & Eh L T2 biE, [tk
37 v AV — iR Bl OWoOKMEIEYEIZBEE T 2 P — REREL, KV ENL~LD Y 27
NR—2ET o A% LT, MBRNICEE SN T AR L, slEfixiiz
09 DB ERFECE =t L,
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8. EMEHIBRD A Y R ETHET 5%

249. OSHA. EPA. F7/mIIBEFOALZZREERICRB N THAK Y 27T 0,4 X ARREL T
WHZ L AEBEFEZD L, REITAHMMEROEKY 27 5T 5 720 0wt 72 FiEk & fESL T
X TR LUV,

250. AEOHFEKEZIT, TS <d s v R v —iiak OB E TR & K L. fiak PN o B LR o
TERAHIET LB, NS R EORFERRRITE Z Y O 2 BRI Z RS 5 72
DOKLFHREEZ R LTz, TATF~<IIInooT—2E2FERAL, &I RBAEO#
Kk 2V A7 2595 2 L T, A%OBH Y AT LAOMERIC K 5 AR H RO
DRI A T RPRAGE LD Z LN TE D,

251. 20074F, FEMAXT V7~ « 7 0 A — i A& £ 15 Mk ok KB CE 2 E L7,
FEMAIX, ALY 2 RE T 2IKE R BN FTET D ik ook EERK 2 ZFE L, 4%
A A 500 /K X IEk 7 H BRAS L. 1004 K KIBRIC B0 B L7, E 72, FEMAITIE R KAE
BMESRT 4 — b EEDTE, LL, TAT<IE, ZOHERIERE T o AL 2EH L AT
AT, KU 27 OFFHEEI TR o7,

252. It A RAERE T, BEMMRO T 0 AL EOANY— RERE LEET 5720120
BT _RCOEREILFCER L2 DO TH D2, OSHAIZKIKIED 7 1 A2 B b
LT HEHT 22— FBXOERE] Rl2807 — 22 ED TV LA, FEMADBEKHE
MUK R % 7 2 222 EH & UTHIREICRE L Tk, 512, k) 27
DEEE b ET LTmARND X o7, T ot AZ2ERICET LMo/ LIZR 67220,
IZH 2B F, OSHAIZ, Bk Y 27 OH D IZ3BW Tl FEMAD PR HIX oK AR R
B A VE T 0 R EEERE BT ENTED LW I EE-> T 5 [80],

253, EENPIKHKPUKRRIAEZ 7 0 A Z2FRE ARSI RWEE, 260X FE T 1
T AP — RO L B o —DRRICEEN BN DS S L7, £/, BokBEhE
OERERERCENEHIN T, REFELEFEHL 2 —OMNE%REZRFH L2001 LI
RN, FORER. RO RALRAEHY AT AMIBWT, EEAWAKY X7 FHRN K
EINDIRITRED, KB, REICENT, TATr~vRn 7 et 222 RONEICHEH L
TeF w7 VA ML, PKHIRKSCHOKR AN BB S L Thieho 7z,

254, FERRSIHIL B 2 —DFRICHK Y A7 ZFHIT 5 2 L1k, RER T e R Lo — FE5 &
BT AREMEOH LMWK 27 2T 5 ECHM T e —F0—>2L 725, OSHAD
PSMILYHEE 7 IZEPAORMPHIRI O X G2 & 72 DA F RS ik (X, 7o ARREFH Y AT
LNO T ANAY— ROHEADO—>2E LT, R HOFMiZ2 2 2 LR b
T35S,

255. L7 L., OSHAR L UEPADOWTHNOFIHIBER & | EZEI TR L # N — R 233 5 BRIz
T _RE BARNRERZERZL TR, ZDO7), CSBOFHA TIX, BEDOfERHL
2 —IZBWTHIK Y 2752 RO DA OBE 2R ET 5 2 L TE, £/, Z7rxE
—HEERIC VTR, K Y 27 F-li A SCE L SOV BN E /2 2o 7o, OSHAD FRLAIRIE
PSM L HE T3 E R DO ST HIEAAE S BAREIC E R AL TV WD FAUTEFENBIK Y X 7 itk
AP — RERS O L B2 —TEETHLEN RN EEZERT LD Tidwn, &)
H D72 [80],

829 C.F.R. §1910.119(d)
b 29 C.F.R. §1910.119(d)
¢ 29 C.F.R. §1910.1193 X 140 C.F.R. §§68.150-68.195
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256.

257.

258.

259.

260.

261.

88

%ﬁ@%ﬁiﬂﬁ%&xx RIS, Tre AT T MEROBEMIZED N B TR

REMED & 18T, KK ﬁﬂm%% FOUH O — KOG & BHICESZE TN D
wmo:: ZEANRYTONTWAEEIE, 20054107 9 AMT X AT 4 —DOBPH:O
BUMAT CHRAE LB B2 EOFRITHZ R L T D, ZOFETIE, B EEDR<
[ZENN TV b L= T =PRIV 2154 OFEEE NPT L7z [90], CSBAIBPT FH 27
S —FHICEHT HREMREBR LI L 2T, %IE%%A(AH American Petroleum
Institute) Cfb% 7 1k A% et % — (CCPS) 72 EDERMIAIL, Mgk Ly — K& 5F
T 272 0DHA & A LEEER LT [89],

APMESERIRST52 (API RP 752) [7mtv A7 T2 hOFRESESH O HICEEST 5 P — K
BH (Management of Hazards Associated with Location of Process Plant Permanent Buildings) J i
20094F | BEEHL 45 23 B S 4L, OSHADPSMEEYE D i F 5f 52 & 70 2 i ik % i = 4~ 5 A 22t
LC, FllE I FOMBRNOIERB 2 E%, KK AaPE 0N IRET 27200
U R 78IRS 5B A X 2 &B#RHEL T 5 [91, p. 1], API RP 752 TlE. #FHHB L O
BETE DB O STHIGTA 24T 5 72 DR R R 7 o ZA0VRENTWS [91, p. 5], LarL. API
RP 752 T, AREMILHELL 2 RE T2 T V7~ DIKIERFED X 9 72 b 150 5
BRAL STV D, it BEEFFEICWEEZRE T L2700 00THY | (EEENFE T
BTl RN T2 TH S [91, p. 5],

CCPSIZ. O EFE [NV — RFEMFNELT A KT A4~ (Guidelines for Hazard Evaluation
Procedures) | O T, HizkDONIHUZ SOWTLL F O3> EET Al 2% TV 5,

o JEIDBREEITKRIT D Mk OALE
o JEFXD LA T U K &I L O ORLIE F R
o JE{EEMEEMIZ T H NB DR [92, p. 288],

[V — REHMETFNES A K7 A 2] TiE, k¥ — ROFHEZ PR L TR0 b 00,
ENYIK Y R 7 25l 5 FIEIZHOWTO BRI R T A X o A3 S Tunzen [92],
7272 L. CCPSIL, X TF L7oRABM ek & vV CRESAICHERE Y — R 278t L Tun
B, FEEOUT AZWNNNRH D E VI FHED F T, " — Rl EBa—F— ARk REEIZL-
THERZEINDTHA I ~DEEEZ, WK AT ~OEREZBEL TRHNTL2H0OTH
% [92, pp. 330-336],

CCPSOHA KT A Tlt, BEKROEEMIZOWTIRO L HIZHEHALTW5,

T2V AT A DINTRAELRKREZRICOWTE, LI LIEERM T O XS IH#Eim S
Do PR, 5E. ME. HRAE), ZOMMo RO T, FEERIOH 2 BRI %@
THZEENETHLN, 7oA ~OFBIHLBRETHAETH L, ZOLIRT
HIATRE A2 B 2RIk L Cld, WUk RZ L2 2 & T Ax, WE, BLORE L R#
THIENAEETH D, [92, p. 202]

CCPSIE., [hEsk sriEB XL A 77 DA A KZ A > (Guidelines for Facility Siting and
Layout) J OH T, < OMSHX N, WKICED2BEEEHE/NDBRICIMZ DD —=v 7
ﬂﬁ%%ﬂbfbé LIZERLTWD [93,p32] . ZhboMiflix, BENBKROIEL
T UVHIR SRk 2 R T D Z L AFHIRT A0 L L, BEOEEICRIT 5% E D%
%%%ﬁ?éﬁ%bﬂﬁwB&QS%(x%i\i%ﬂﬁtﬁ%%%ER¢5%L A
AT RE KB E LT, UL 2KE L2,

o WEOUIKBIENH (GEA AR, MEKE, BoKREZET) O
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o MU O UKEHIR O A EDORERR, I L OUKE HEH OEH] - MR BB OR

=

JE
o UFHIKOWAT T L OBIRRIOMER [93, p. 157]

262. fEax LR ([ZBE T D N — REFHET 572012, TV <~ OFMTHIPHAT — L 2 Lo3— (b
R EBIBDOARL—F—%ETe) A, [RHIC L0 BSOSO N2 1B 2 525
LW E OFEEE & A EERICRFET D TmOOENMOF = 7 VA RELE2—L
72o LIPL, ZOF v 27 URBMIE, kBRI AZICEAL TR 252 52HEIZ
UlEEnTWAR o7,

263. FiX, PHAT BB A Z Mgk OBAK Y A7 2T 572000 FEEEZEX L2 H D
2. EEITIE, PHAT — LUK Y 27 OFMEERAE AT D A A= REENL TRV &
m%w TAREANE L, Bk D A7 BT 2 mERHMMEE AT 2HEME I —T D—D
AN T 5720, Yok 27 OFFE LRI ZAT O F— DT EAREREZEZMA 5 Z LN EE
LV [94],

264, ERTA X2 ANITEER 72WK U A7 OFHliZED D5 _XETH Y . PHAT — L0 sk Dk
KU AT Ziik LT25aid, #ok VU 273 25 mikc2H 32585 207 < & H1413EM
L\%~A@$W$%ﬁm¢«%fkéo

265. OSHADPSMIEHETIE, PHAT — AIZBI L CUL FOEERHE STV S
o TLU=T Y LTS u AOEIEOEMMEE AT HTF— A
o FHIixE T v RTEH L Lo RBR L ik A o, D L b 1A DOREER
o [T AUHEDPHAT Ik, @ L& 140

266. OSHA[IPHAT — NI W E e TH B2 FFE L TR WS, ALZHEINE N 532 2 & 03k
H 2V, ALFEEMEOFIITHAKR Y A7 ITHEBE L TODE B WA, BEIE, BfERNREK
VA TEARA Y N ST 272010, ALFPHNEICHHE 2 RUET 52, DR OB
T D UOKFM ORER A AT DM OBMAZ e & SNBO I EINTE OSIR & Mk 5 LER &
Do

7L i, MERRTHL (facility siting) %. (X7 b ADAY— KL THNO AR L O EEME. BT 370
T AT ORI 2 % RET RO H 2 Y — FORE, BEXOZENLONY—RIZET I A7 OFH ] LE
ZLTW5D,

b 29 C.F.R. §1910.119(e)(4)
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9. Z D HKF

267.

RARIZ DT o TE < OUYKFMD FEE R I EL 52 T& 7o, AHiTIX, 77~ -7
A —H L PO & 5200 F [ & LT, mERFIIREFRE STy b
TIA EBIZOWTHEICERY B 5, BEOFKIZI m AL —OFHE YD HILD I
ANt D ThH oD, EERIMELOLEONTHINEZIE L, fFROBFRIRIZ L D8
EEBHSZENRTE D,

0.1l BREF—REZFHHEE

268.

269.

270.

271.

90

201V4E3H 1B A LT HAARKER I~/ =F 2 — Ro0x ek Lz, ZOMEICI DR
ELTZHR X, BARORILBEZT, —HTIF307 4 —F (K9A— kL) ZBXLHEI D
W U7 [95, p. 1], T OHIE L HEERIC L v, 15,000 A LA E23FETS L, 6,000 AL 3
B LT, BAROHFIDETIE, BYoA > 7 7 BERRWEE ST 72 [95, p. 1],

HIGE & HOR O AT, HRENEES R EIT CIRF s B AE L [95 p. 1, 2
DEFEMIX, 1986FEDF = /v ) 74 VIFEREMLK, REOFREFR LT, BERFETO
W PER RO L 0 . R0 2 A — L (1254 V) BENICWTZ105 AL ED A %
DNBEREE A e 7R < S 47 [95],

@R F N A2 < EERE 8RS (IAEA : International Atomic Energy Agency) 1%, [ AHBY.
FHRRED ., HAN 2B A2 BB L, FROFK & T REFEMICON L, BEREGN A5 TITE)
BT ZENTEHEOICTDH[95] ZE2EHME LIEEAELFEm LT, ZOWEETIL,

JFFEDFRE, BAFEEA~OM A, A2 FEA~OXIER, 72 b ONS KA O RN E X
DIz o7z [95], ARAEMRTIII BT, THRFAEEFIZEBNTTXTOEN DRI HER
THZEFRNWEWIEHER S T2 Tk, F7m TR BARKE L RIRHTR -/ F
BT D AREMIC KT B A DA T ThHh o722 &) BNEf S NT- [95], B E 77
¥ 7 BAE—FHETIIREBORRIIKRERBENVDRH DL HOO, WHE)»HHELILDEFINT
IFHBEARD D,

HWHARBELIBERROBIIGICHEEL S 2, 51 &V TRAE LZERIZIFTNOA > 7
FICHLERWEEZ L6 Lz, ZOESHNREEICL D #His s X O OE N5
IR, B 03RO TR R L OME 3 2 RE 7 — L O IR RE S b7z [95],
FBATOVEEBIZ L DM RISIZE b b3, SO TIF DAL EE L, BIREINR
Al (AL RF DY) L, 3ODKMAZRDIIEE Lz, S 5T, KB ADKIC XV 1BI A%
AL, EEENAL L, HGMERNBREE I S vz [95], X561, HERIC X 518 &5
—RIEOKN. LA EZR LTS, ZOKMIEL, FHEEBXRM (A FXT) 2077y
TVAT b (T4 —EBARERE) OmAFOEmIEBEL TV,
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Section 1-1

Reactor building service floor
‘\ Main control room (OP +13.6 m)

Turbine building

OP +57.33 m

Common spent fuel
pool building

== Water level
== 5 m contour line

@ Emergency diesel
generator

@® Switchgear
® Batteries

X156 : 8 55— R OKAL, ZDIAEADKIE, HEAKERIC K 2 HEORE
T E R DNRAK LTz &2 7R LTV 5 [95],

272. NY =2 e AN— BT R D UUK E RIS, B ARERIC L DM & HRIE, REEED
%@%%éht%@n%—Fﬁﬁ%k@_LEotmapﬂoé@®u#f%ﬁéht%
AP R EEFEIT, BICBEORRT —F LHIRT — 2 12V TRl S 71T/ [95, p. 3],
EHIT, FATOR R TIE, ZOHIKITI~ 7 =F 22— F87 7 XOHBRD FREMD B 5 L /348
STk, v/= %1~bwwm IRIEIEIED 220 &I STV [95, p. 3],

273. IAEAD#EFITIT, RE QG A DM BB /TRERLL T O & 9 2R AVRS T
l/\éo

4k — F®Jﬁi TR ENTHDMERD D, FEIREBITORE ML
ETHEIC, BICHEOT —ZITHESOTHRHFT 5720 Tl MR ARV — R Y
27 %ELLFHET S 2 L3 TRV, ARENART — 2 BRI TH-> ThH, B
M BN T2D . BARAY — RO TFHENTITEKA L L TR ERAHERZENED [95, p.
4].

BNV — FOFHE T, B O Y — RAFREE 72 13kt L CRAET DRt s £
NONFEF BN RETEEN R B2 EETOLERD D, £z, HEORFIF
A=y MOEELEBRET DHEND S [95,p. 4]

2m.ﬁ&%%ﬁ@ﬁom%mmkﬂﬁ_\ﬁ%ﬁ% BATH U A7 2RI 2 7 DI I OIS L
TR EE AR T T D, EEFH IR T, B ORE R ~D R %1 <7212
40@?@%%%#ﬁﬁbfwto_ﬂgwﬁiwégi\@Kwﬁ@%ﬁA$~Fﬂ6%%
T HTDITEL TN, BEROUAK &V o T2/ — R H BB ST oo 7z [95,
p. 5] FORER, WAKIZ K V30D B RIRFHEREAR 2o 7225, ZAUX T TR
[l —OBFIKNC K > THREAREICH - 72 L1272 5, IAEASRE EIZRO X ) IciEimo0 ¢
W5,

B DY AT AR X 0 L2 2 S id, BEHFERCIIEE STV R o
7T FOREEGIEEZ L, TORR, wEHOENETH L, ERFROHE

TPk I L OB D 12 D D7 F-Be 5 11“5“ JRF AR Om A Z AR L, FNA g
DIEBEVEZHERTT 2 Z LN TERP T, BEHOFREEE, BHREEONERCL D%
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R NT A —HERA R, fEEEOER, EHRIRO R+ S B3HE - T, Hgo
WITZIEDDHZ ENTET, ZOMRE, FMOBEZMA D2 ENRAREIZ /2> 72 [95,
p. 5],

275. 15 itk ﬁémm# R X7 19604- 38 K ONM9704E R 2 I1E, HIEE UK 72 E D Fh g N

— REHEET DB, BEORRT — % EHET — X2V 00N ETHEROEITTH- T2
[95, p. 50], FEF X, ED LD RREBFRIIONTH sl b WEGET CRAET 5 aliElE
ZREEL, L SNEREORKL L E I LTINS ES 2 EIcL Y, BiHIXL 2R 72
BEEZLTWTHAI[%5, p. 50, mEFEJRETH, &AXDFT —& 25 LT 227 HE
EEZ AT, R RHIEEIRIE 3 X ORI O M A58 L TN 22y, 20114E3H 11 H T SRERIZ 3
AL e EROEE 1T E OMEM 2 BRI 7o, B2, HEEORKEIL, 196051254 LT
FVHEOT — & 2 I HEAI107 +— b WB%—F»)&%&%MKOL#L\%@K@
SRR A o 7o i O/ S X, ORI L7z [95, p. 50], 20094 B EEAMIZ &
HERE O & 13508207 4 — b (K6 A — bv) EHEFMIIL, UG U Ttk © ifF%%/EOD
N T DE—F—ORENMEL S TLHREN L B2 [95 p. 51, LL, ZOHFIET
LN I Ty TRBEORITBENI T TELT, K E LIRS T%ot@Spﬂ]

902. HoTo v U b N TS5A VitkEMK

276.

199410H, "NV —r - e —HFICLDHRZFOWKOEET, 77XV AME 2—2 hik
DY P v NI R 223K /B DLz [96], [97], ooy oo Ml
TN~ s 7 a A ik DT~ A VNE L, RS & 52— 2 —/3 A 2 —iflkic
Btz LT D [97], ZOHKIZE D, 8KD/SA T T A4 UHEEE L, 20KD A T T A A
B &%\ 7- [98, p. v], = DGR, 35,000/ L VLI oo Bl A3 11 iEH U7z [98, p. v], ATl
R S T2 RALKR B DG KIZ LD | 547 ADS KGO AT L0 A5 L7e [98, p. V],
(IX57)

LUy vy MIEKKOHITE= o — A HaE O fg [222]

92

CSB - Investigation Report


https://www.youtube.com/watch?v=2kYmXxxHLX4

277.

278.

279.

280.

[XI57 : 1994FEDH > P x v v MINKK, ZoHTt=a2—ADEE L, 1994410 H
A T T A L OEZIC X ARSI LR, BELEY Uy b
JND RS AR L TN D [99],
199410 H H O LA, NV r—r « e =Y OEENG N 2T TV AMEEH TIE, BEa—2A
R AR DY Py v MIELTI5~201 »F (K138~50cm) DRI FLdk S 7z [98, p.
2, ZORENIC L0 RAE LK, D TaBR 72Kk Th - 72 [96]2, #/KIZ X Y 14,000 A
DIREHER SRR < Ed. 20 AMBETE L7= [98, p. V] 731 7T A ¥ DS ~D %2 11700
T RAVLLEDOBE R0 | HEEWRIHEFEFITAI1,60007 KL Th -7z [98, p. v,

1994410 H19H . PAKDEECTRYI DA 7T 4 v (HER8A T OIRALATHT AL T T A
V) MR LT [98, p. 4], BHDI0H20H 21X, H VU &k L TV ER401 VT B X
V361 T DA, T TA LGB D AT T A MR L7 [98, pp. 4-6], 19944210 A 20
H, W L7=A Y U oaglk L, SHEIOBERENGIEEZ 7z [98, p. 6], ZDOHFHEZT, /N
AT T A OPRHHE A ORI~ A L OREEEX IR AN E S U7 [98, p. 7], 19944710 A 23
H . B S T — D 3ABRIGE O Wi A 3 i o0 i BRI e & 920 L 7= [98, pp. 13-17],

[EZ #4425 % (NTSB : National Transportation Safety Board) (%= O iz 04 L, 1996
RIS ELRE LIz [98], HAO—E & LT, NTSBIZ199147> &5 19934F D4R K [E N
THRALZMAKIZE D3 77 4 VRS A4 L7- [98, p. 35], ZDfEE., &Ft21fho 8
AT TA VRPN HER S NI, ZOFIIIRIRH A 7T A 130, [
BETe A 7T A NG T [98, pp. 35-36], T DR ORE R, NTSBIXIFEED Fhi
DOFFIED T D222 E 253 L7 [98, p. v].

NTSBOFAE RS TlX, MMOfEwRARINTEBY, 202 B0 T2 7 V7
< s 7R A —figx OUWKERICHEHTE 5,

1. PRI > THEE IR LI RED AL T4 L OREFEMEIZIL, IDERFHENEZ

kEERZ AL S (NTSB) O@EEICIE, a—A M AROBEOMACRUDSEEMICE SN TR Y . Z Ol
Ik O FEME & LTS, 1907450 5 19964E D RIIZ 17 DOEAK N FEE L Cune Z EAVUREN TV 5 [98, p. 4],
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BEINTWRoTe, TeLA, FEHIL, ~A T T4 VRELFFO—RIRERGHEEED
I AdH LTz [98, p. 47].

2. LEERZREWTT D31 T T A L ERFT DO, AT T A TN DHHE
BOBRETERL, AT T4 ERGT D7D OHAE - WIE - FRBIRREFT 2170,
IR TR E T O 2 E RN BAEHET 2 72 DI ETH 5 [98, p. 47].
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10. BREA XL E &l

281, T~ s IR A —HERRAET LHEING, BEFIE2Ia=T 413N Fr—r - n—t
—A~OXRTIBOIN TN, N—E—IZ X8 FEIL. 7 F AN ERKRBUEO K F xS %
FL72 [27], BESHSERIL, &%@%W%&NM%UﬂW‘F%ﬁﬁbf\ﬂﬁ@ui®
ﬁ%@@?%ﬁbﬁ[ﬂkjﬁ_3%Eﬁ%i®ﬁﬂkmﬁ%“%KMEéMAZﬁmmku
L OBEEEE SR T TINAE S [27], & 51T, 2751000 A LA EOEFRIE B3N U Ar— e
— U —ORBIEFINCIRIE S, T ZM E A DT NS T5H30007K > R
BILOWENEE SN [100], Z OEHEEOHICIT, 18 SN 726,300 \LL OB E AN
& EN Tz [100],

282. NU—r e == T XV RREICEET D L EPA, TCEQ (FF ¥ AINBREMELRER
=) . KRENG RS, T?%Xmiﬁgﬁ% L ofaamEmafkIih, §TXTORE
ﬂmﬁﬁéﬁﬁLﬁimu A FE AL, IR J O HEES i SR Bh B~ & D 34z & 52 1)
72 [101], #EE wl A, :—Axy)X74 ta—RA Ry, R—Fr FD3DODIERRHLA
’Awnfﬁﬁbt[mu Ea—A MCHIRTIER, ANY ZABDE RIS EZ SR L, ~NY R
FRER B R GRS KON Y ZENE R 2 B e Bastin Y Y — 222k LT,

283. KEPE®E TEBKIFISOANL EOEB ZIRIE L, BENICHE W Tk R L0 7 71811
VEZE %4124 L 7= [100],

284, FMOEAET ., EPAIX. WIS A XY FOVHIDEERBEILEE (ASPECT: Airborne Spectral
Photometric Environment Collection Technology) A7 A Zf5# L7-Mi2Ef 2 AL, 2257
D FALFEYE & B L7z [101], ASPECTIC X AIE Tk, AHRE b & FEH L 7=\ b
L— T —DMRBE L 7-BRIC \Wk¢@M%%EﬁriﬁEﬁ%ﬁzéVAWG IELTWA
Modz [101], £7-. EPAIL., Wk b L— 7 —NOGHBER L) O3 P HETTT 2 —E D FR
OHFT, BERKOEEER L, B TS O R2 5 KENPEAET L AREEEZFHMI L7, &
BT, 7R AN LI T 2 A REEO H 5 AL FEWE 2T 5720, TiioEE
KOV FNZAHFTCRILE [101]), 77~ « 7o 2 —fisk Tld, ARy 4
HWLZ9BD b L —TF —BBET 57 E D FME OB SRS Sz hy . EPADKERE T
I, 2B T b AEEREBALISCE ORI SR o T,
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11. S X 15

285. 15~ A VORI AR ET DB, BaxS Y/, B A ERFT 57200 ABREE
. W N L — T — I RFRE STV D AR E L L ORBEIC X D KRB~ D8]
BEME, & L CEPARIHI G OLEME TH Y T A r~D ) 2 7 EBGEICRRE I N T D
LhiEIS KO Y 7 F Lo O RS, HBEROBEREZZBE L, T ~id, AR
P DORIED - DI “ bl & A VY 7T F L U BT - LT 5,

11.1. ZEbiRE

286. TV~ s VA — ik O LA S 7 (58) 1L, A Y T TF L URTEAY 7 D
53007 4 — bk (K902 — V) LLE, AHGEE LR 2 RE L T e bW b L —
T = HHIA007 — k(K120 A — V) OREBEICH o7z, B O RTEEMEITERVIZ & 030
b3, BEXHSYREIL, ¥ 7 OESBBEEENBK S, £ O F ERBRES T 5 >
U ANTHADN T, LIRS 72 0 16,0007 > N (§97.3 b o) @ bl vt 2 &7 Ak L7z,
7B, ZOFEK T BRIMEIIRH SR o T,

58 : 7 0 A gk D LIRS 7, T~ c AR —figkd
FEAV RS R # o 7 1%, FHCSRE, A VY T F L B2 7 bH93007 4 — k., A
MamEpe bl 2 L DN b IE Ve N L — T — 0594007 4 — R DR
Bl o7z, (H : CSBOHFEH)
287. 7 U U7 T, B LREOREN SR T A 74 (AEGL) @ L~12 (AEGL-2)
BILOL~UL3 (AEGL-3) |ZEET 5 A[REMED & 5 i\ T 5 1a~0 s 24 2 5Pl L 7=, AEGL®D
HEOERIZLLTOHEY TH 5,

e AEGL-3 BETODAHENE)  ZOREEZBZ D E, —fEON EEBEZTOTWEAEZS
te) BEMEZENTRERELZIT S, 3 CT 26NN H 5 [102, p. 394],
o AEGL-2 (ABOAHEME)  ZOREZEBZ DL, KON EBEZITXTWEAES
Te) MW EZITERE CTREIRERKEZZ TS, &5 W3R TENI S EE & 7
FAlREMES & B [102, p. 394],
288. ET L TIE. LR ICAREE B R L 75 OAEGLfE & L T, 0.75ppm (AEGL-2) &
19ppm (AEGL-3) 2HW 5 4172[102, p. 397],
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289. %?JV7®F% AEGL-3 (A@mE&NTL~L) O ZBbhiEREIX, TAr~ - 78R
—HiEE DRI~ A VLRI KR W2 EoR S e, — 5, AEGL-2 (fdtREdE o> Al HE
@#%5v«w>mgﬁi T < EEk D D~ A T T o TRN 5 AREEDS & o 72,
Ll BERISERIEZ O F U AZHENTII RV E ML, oL EE L To
BEEE IR DL RITAT Do T2,

11.2. 4 VTFLY

290. T~ « JRAE—HEERDOA VT F LA EZ 7 ([059) 1%, BB bl 2
LTV bIIWEE b L —7—2251007 ¢ — ~ (K302 — kv) LLEOKBERH 7=, A
VT F L OEFIERIERIEZFHE T 5720, BEISYRIE, A Y T TF L UMY VT D
HoF VA EET MU LT, BT U U7 OER, THESNDBRIEOREIIT Vr~ - 71
A= NICER T 5 2 RSN,

I% T« 7 a R —fEH @4/7?V/%ﬁ5/7 V% A /A=
—HERDOA VT F LTS v 7 1E, HESER LR A S 7 B b IR
bv%7 251007 4 — FLEBEN = HTICH 72, (H# - CSBOBH)

11.3. PILT IR THRAE L-FHEREMORE ERBIZK S,
RETBRALGEBENRERRSE

291. CSBiZ. HHEGBELM DIRIZ X - TIAE LIZARRES, AHBRR LY O a3 0w b L

— T —ORBECHEUTEICRE L2 LI LD, 7 v A —Hllof RSO IGE O

B 7o R I C ST, BURE S CILIEE LT 72Uy, CSBIE. Z OFigIc k- CZek s

ﬁbt% @ai@@fﬁ@%%%@;OwTME%@ﬁm%r# EMTE RV, D

SRS EECHOTERIT, AHEREBE ORI K - THAE L ARES, ARy

@%%%7»&7@—%% OO AEZRE L TWmE R L — 7 — OBRBEIC L > TH

A LTI X DEEEA~ORBEZ R E L Tz, CSBIX, 77~k L7-BET 2% 4T

~&x~h($ﬁ)@%ﬁ%% VL7, BEAFOSDSITIE, AREICE £ D REOWE DK

%E\%5wiﬁmﬁﬁ#%@@éhtﬁ%%&m%%&%%ﬁbfwt%v~*w@%
BEAERI BT D ERITE TN T iRdo T,

292. AR DO LBV . EPAIL. HOHWWIWEDOWMHIZ LD KAB L OKEIZRT HHELENRT S
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293.

294.

72D, ZOFMDIZOIZEE E¥ 2B A L=, EPAOHTZEMEIZ X 2 ASPECT#BR S L UMY
KO TIL, AEBEBLY OEBNIIMmE S hoTo, £, EPAIL, KRREFE
(AQI : Air Quality Index) & ZHUZHES FEAEH L. AERZERIERA L2 AR
00 LIV WIER et fess B A I L L 5 & L7z, BlxiE, AHEBIED RGO
L— T —n b ORFERIREEC X DR 2 W\ AA TS Y . BEE9 DR IRE % TV GA A
0T 5L, WEEICEREL KT HREERD D,

AQUZE, AERZEREW > T=1%, M F 721350 LAINIC A 2 3 REBR 3 5 ATRENE D & 2 R
WEBLZRITT-OIHHINDEIETH D [103, p. 2], EPAOIRYE T, AHGER LY RO
i N L — T —OARTERRBEIZ XV EAET D E TR SN D IR O A2 T o7z, ZDOX 5 7%
BLAIGGe F TR AR E L. AQIDEIEH Y E D—> & ST\ 53, EPAD/N T Ly
b TRREEE . KRE & @EOfE (Air Quality Index: A Guide to Air Quality and Your
Health) [ (Zi%, T[OIECHICEBOH 2 N, mlinE? . FHIEELZZT0Tnew, U X
INmENEEZHND [103, p3]l) tiENTWD, 7 AL —HTRAELZAREREDOH D
AERRIIREAFTMT 2720, EPAOHYE L, EPAOAQIL~IL A~ T, A,
AR, fEBRODIBEFED B 72 5 KRR L DR EOET LV EZFRE L7z, EPAICE D2 25
DRKEH T AV —OFHTLLTO LB TH D,

o ABERE : AQUED151~200DFIC 72 % & T NTDANDPMEREA~ DB Z 52T 5 WTREMED &
V. BB 2 IR T WML VIRA R E LT 5 AREER H 2,

o FEWITAMERE : AQUIEZ3201~300DfHIZ72 % & | EFEMA TS S, T XTOANLDY
RA IR B 2 52 D ATREVED B % o

o fElR : AQUEM300Z#E % 5 L. BRAFREDMEEEENRA I, — Wi R4 B AL 7o fit
FERBE A Z T DA REME N E £ D, [103, p. 3]

EPAOHIYF [T E T2, AQIA 2T O LRI, WAER MR ) 27 KT 5 2 & %2773
BfEOH T TV —2FEH LT, AQIZMMAIAATET VAR L LS LR A7, LL, 7
V= e 7 A —HHIZEIT D TRPEECE T VT, EREOIRBCIR I Z BRI L TE D
P, FOMDOIEE EOREES H om0, AQIZ BRIk £ 72 13 B AT i e 2 45 T
THEPADRIA L, REMRFERZEEHTICE > TRV, F Tl SRR RMEIL,
BEEM 2 DI A LINICIER L, EE L7270, 7 B A —HFiToORKIEHWIZ BT 2 24
JERDBIMT—FNAREL TS, ZD, CSBILZ DRI OV TEKRD H 2 iEim

HTZERTETWRY, 22T, AREETIE, 7AFr~ - 7oA —Jid CRELEH
BOBER L) ORI X DB OV T OB T T3, Fiik I =R 222 L
To N2 DRRER U T2 BB 2 R ZC DWW, ZOFROBEBERMUEDO —>L LTERT D,

11.4. AEBE

295.

“EREhE, A Y T TF L RREOY TV A AR Lo RERICHES & . BESIS Y RIE
BI~A NV OREEIALETH D LW Lz, L, N AR TAY r—r - =
—DPAKITHT DRARTEE N TON TR Y . BEMNISEBOTEPIEF TEN-T2720, A
BRENEERER Loz, 1~ A VORI A MERF§ 25 72O 0 2 72 N8 2Rl 9~ % B,

A RKEE O SAEB Y IR, fUC R A . bR, LRSS £05 [103, p. 2],

b LEEOMBT T ALY, EHEIIEERERICESLEIND I L VY X7 REE D RN H D, B
R LD L, 6OREN D ERIEYIT T ISR T Z L AVRER TV A, UL, DIEEIEO Y 27 BLIW
ZIUCEE T DRFIGYIC LD U A7 1%, BMETIRA0M IR, M TIES0 12 B G 5 AlREMEA 8 5 [103, p.

3 J
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OB E 2 BB T D L. 15V A /L OBHEXIE 519 BV AR THISTETH
52 e BRISY RN Uz, B A 05~ A VIEKRT 5 2 & T, KV IEFI TR
WEEEDCIA MR T& % 9 U0, BERBERISEE O AR TE 5720, HRFITLE~vA /L
DREEEPI &+ 5 2 L 2 IRE LTz,

11.5 &R ERIOB HRDBITHE ST

296. BEEEXIEASERE SNT-th b B & 7 o 2 v — ik O < %8 D mndiE K90 SR
R EHRI S D Z E RSB EN TV, MAERITHAZ DO XS RIRELX T LI-DIE, »
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M7 D N BSOMR Wik 3 2 72 80 0O T BENHIE R S mHEE 90 B L iR © TR o 722
HbThd, ZOWRMIE, TRTOBREHISER EHEFTEIZE > THLWRKZHE -7,
— T THRATFISEIL, WEINRR L 20  IEERN O REITE AL TV D ATEEME O & 5 A1
WEAL) OITER IR fERPEE BB T D20 ER D 7=, 5, ~NY r—r « N—E—RNH~K
BT 25012/ bE T, BEXEEESLZOMOEIRS FRICEE Lt hiEe b idoiziz
. HE 0 SRR I TEEARABMERE Th o, BEKHGERIL, 7 u A —lEik D
WA REHR L, W b L —F —TOXRKAFWE O O IRER R SN HE I, B
BB IE R0 5-#1 % PASH T 2 FHl 2 . C T,

297. 20174-8H30H (K) LARET vrr~id, AHEER b & ik L7266 DOmiEk N L — 7 —DZEX
BENEALTEY, 209 B35 TR OHEESADT B 2 T\ D 2 & 2R d mIEilET
— X EREFTEICHRMIE L2, L L, BANCEK LT-m b L— T — IR E T — %
AT DHEEEN < . BEKRNISERIZZ O b L — T —NO AR LR 3 0 R LR D
LA EMEICTRICE 2o T, Fio, BGEIHET— 2%, &% b L — 7 —NICHE# S
NI-FEEEBIEDREOHEE ) 2 FEERLEZLOO, b L—T —~DOFEARAREEIN -
ELrolelzd, VA NDOEMMEEZRIETCE R oTlz, TORER., RUNIBRBEL 7=/ b L
— T —WNOAHRIR L DN 2GR iR - BREEZ AT 2 DI+ @IRIGELT-ZE &, &
HIE B0 SRR TMAR & L ClRIT A BEZRIRBE TH » 724,

298. 201748 H30H (K) 4115055 H, AHEER L) D 3 RN EA DM s L — T —N T %
ST LB LD T, NOBLEERT VT~ « 7R A —E 0 bRAELZAWVEDO | %
G L7, BRENABOBEREIT o2, BEXISEB X & HE K04 Mg L 7=
B, FOH, 7 AV TORMEN BRI N2 hoTc 2 &0, BEBRIET — % 20
FROMEITZ R LTV oo 2 Enh, BRSNS B 13 il 1058 2 P ON@IT Al e & L
Too T~k CAMNBEMER TE R oo, BEHSERT, BN EmE Lz
FEOIERIT MEBORRE (BXHLHE) | Tholtilim ST, KOAHBERILY D
IEDETE S Ve o To T2, BRETIGE B 13 8 HHE K905 HR & FBHM S W7o, fEMNICEEL
VIRIETCIEd o 7223, EliERK0 S 2 BB I ¥/ 2 & T, L0 OREHIEEES—
R RMEEWE DOEICSE b SNA RN E Uz, %ISR -> T, BRBERLY D55 A e
RENT-th, BERISEEIC XY EdiEEKIOZHMO T X TOHEMNBAFH ST,

299. ZOFEHIE, BEISRHZEIREZWBHKT 0L IZRL TS, TAT~< - 78R
E—OHEHIE, N =2 e Bl l o THI &R SN KSR EREOP O X
TW e, BRI D Eets e T2 Y T o Y /ED=—XL NY Fr—r « "—E—~Dx}
ICEERET DY REO=—XFHK LT\ e, BRAaFRYBITUROZ LN 6, YHEE

W N L — T — IR OTEO A BEE L L AMRE S TR Y | RBEREICIIEEE N R DTV T, SR
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Figure 3 140
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Houston, Texas, October 1994)] (19964F9H6H) (4> F71 ) AT :
https://permanent.access.gpo.gov/Ips109479/SIR9604.pdf (Fi'% H : 2018421 H 18 H)
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Channel 13 Eyewitness News (b =.—A k) , [River of Fire: Remembering the Flood of 1994] (20164-10 4 20
H) (FvZ42) AT http:/labcl3.com/news/fire-and-rain-remembering-the-flood-of-1994/1563118/#gallery-
17 (B%H : 20184E1H18H) .

USDHS CK[EE -7 4af#kE4) , [Federal Government Continues Response to Hurricane Harvey] (201749 1
H) (Fr742) AT https://www.dhs.gov/news/2017/09/01/federal-government-continues-response-
hurricane-harvey ([#% H : 201841 A5H) .

USEPA, [EPA's Response to Hurricane Harvey] (20174F) (A > A >) AT :
https://epa.maps.arcgis.com/apps/MapJournal/index.html?appid=fadbae6b2832436fh65ca497bd75h9a6 ([% H : 2018
FLHL1LH)

SBEREIRS LV ERE S, BEFERE S, KERFET 1T I —MEFE R, [ Acute Exposure Guideline
Levels for Selected Airborne Chemicals: Volume 8]  (20104F) (A>T A ») AFHE .
https://www.epa.gov/sites/production/files/2014-11/documents/sulfurdioxide_final_volume8_2010.pdf (Fi% H : 2018
E1H23H)

USEPA, [Air Quality Index: A Guide to Air Quality and Your Health] (201442H) (4> 71 >) AT :
https://www3.epa.gov/airnow/aqi_brochure_02_14.pdf (['& H : 2018451 23H) .

A. M. Cruz, L. J. Steinberg, A. L. Arellano, J.-P. Nordvik, F. Pisano, [State of the Art in Natech Risk Management.]
(20044F) (A7 A ) AT« http://www.unisdr.org/files/2631_FinalNatechStateofthe20Artcorrected.pdf ([
B H :201841H24H) .

USEPA, [Climate Action Benefits: Water Resources] (2015456 H22H) (A v 1) AFHh
https://www.epa.gov/cira/climate-action-benefits-water-resources  (B% H : 20184F1H23H)

USEPA, [Climate Action Benefits: Inland Flooding] (201546 H22H) (4> 71 >) AT -
https://www.epa.gov/cira/climate-action-benefits-inland-flooding (F% B : 20174£10H21H) .

Swiss Re, [Global insured losses from disaster events were USD 54 billion in 2016, up 42% from 2015, latest Swiss Re
Institute sigma says)] (20174237 28H) (Fv 74 ) ATk :
http://www.swissre.com/media/news_releases/nr20170328_sigma_2 2017.html (B H : 201747124 18H)

Swiss Re Institute, [Natural catastrophes and man-made disasters in 2016: a year of widespread damages] (201742
H10H) (74 ) AT hitp:/imedia.swissre.com/documents/sigma2_2017_en.pdf (B H : 201745124
18H) .

USEPA, ['Status of Superfund Sites in Areas Affected by Harveyl] (20174E9H2H) (4> 71 >) AT :
https://www.epa.gov/newsreleases/status-superfund-sites-areas-affected-harvey (B% A : 2018451 H11H)

USEPA, [Hurricane Harvey 2017] (20184F) (4> 71 >) AT :
https://response.epa.gov/site/doc_list.aspx?site_id=12353 (B% H : 20184F1A11H) .

USEPA, [San Jacinto River Waste Pits Superfund Site] (20174£12H) (4> F4>) AFHh :
https://www.epa.gov/tx/sjrwp (B H : 20184:1H11H) .

USEPA, ['San Jacinto River Waste Pits Site: Harris County, Texas] (20164£9H) (4> 71 >) AT :
https://www.epa.gov/sites/production/files/2017-10/documents/100001061_1.pdf (A% H : 20184F1H11H)

USEPA, ['San Jacinto Waste Pits Superfund Site - Update] (20174£10H 12H) (4> T4 ) AFHh :
https://www.epa.gov/newsreleases/san-jacinto-waste-pits-superfund-site-update (4% H : 201851 H11H) .
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USEPA, [Additional Repairs Planned for San Jacinto Waste Pits Superfund Site] (20174£10H19H) (4> F 4
) ATFHE : https:/lwww.epa.gov/newsreleases/additional-repairs-planned-san-jacinto-waste-pits-superfund-site (]
TiH @ 20184F1H11H)

USEPA, [National Response Centerl] (20174F6H1H) (4> 71 ») AFHk .
https://www.epa.gov/emergency- response/national-response-center (B4% H : 20184F1A 11H) .

USCG, ['Welcome to the National Response Center] (20184F) (A > 7 A ) AT :
http://Awww.nrc.uscg.mil/  (B% H : 201841 H11H) .

USDOE, [Hurricane Harvey: Event Report (Update #5)J] (2017458 H28H) (4> 7 A >) AT :
https://energy.gov/sites/prod/files/2017/10/f37/Hurricane%20Harvey%20Event%20Summary%20%235.pdf (Fi'&
H : 2018%F1H11H) .

USDOE, [Hurricane Harvey: Event Report (Update #1)] (20174F8H26H) (Fv 7 A ») AT :
https://energy.gov/sites/prod/files/2017/10/f37/Hurricane%20Harvey%20Event%20Summary%20%231.pdf (5%
H : 2018%F1H11H) .

Magellan, [Crude Products] (20184F) (A>T 4 ) AFH -
https://www.magellanlp.com/WhatWeDo/CrudeProducts.aspx (B H : 20184F1H11H) |

Magellan, [Texas Crude Oil and Condensate Logistics and Export Opportunities] (20174:5H) (4> Z 1 V)
ATFSE - https://www.magellanlp.com/Investors/~/media/D813687464FF4252B3BA8C7241BD8769.ashx?db=master
(BB H : 20184F1H11H) .

TCEQ, [Air Emission Event Reporting Data: Galena Park Terminal] (20174F9H12H) (v 714 v) AT
S5+ http:/lwww2.tceq.texas.gov/oce/eer/index.cfm?fuseaction=main.getDetails&target=266754 ([ A : 201841
H11H) .

7 V7=, [Products and Raw Materials on site in Crosby, Texas] (20174F) (4> FA ) AT -
http://www.arkema- americas.com/en/social-responsibility/incident-page-2/products-and-raw-materials/  (B% A :
2017412H31H)

NFPA, [NFPA 432: Code for the Storage of Organic Peroxide Formulations] (20024) (4> 74 2) AF
5%+ http:/lwww.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail ?code=432

7 V=, [Safety Data Sheet: Luperox 221] (20154:10H18H) (4> 71 >) AT :
http://www.quickfds.com/cmt_bin/wfds-
affform2?compte=ATO?US_PI.EN&langue=EN&transaction=181400109204877&client=&societe=&code_fds=

KENFERSIT (NOAA) , [Exceedance Probability Analysis for Selected Storm Events] (2017429 H21H)
(FrF42) AT

ftp://ndsc.nws.noaa.gov/pub/hdsc/data/aep/201708_Harvey/AEP_HurricaneHarvey August2017.pdf (BH% H : 2018

F4H3H)

CCPS, [Layer of Protection Analysis - Simplified Risk Assessment] , New York: >k [E{b52 1524 (AIChE) :
2—3=—7 2001,

HCFCD, [Hurricane Harvey FAQSJ (20174E9H17H) (4> 71 >) AT :
https://www.hcfcd.org/hurricane- harvey/hurricane-harvey-faqs/

USACE, [Flood Risk Management: Floodplains and Floodways] (201246 H8H) (#F>FA4 ) ATFN :
https://www.youtube.com/watch?v=Pqyessf4xBA
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Souther Tier Central Regional Planning & Development Board, [Floodway Encroachments]] (4> 71 >) AT
S
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwi6ncfJ6g3WAhXn8YMKH
Rd4CqUQFgguMAE&url=https%3A%2F%2Fwww.floods.org%2Face-
files%2Foutreach%2FFP_Facts_12_Floodway_Encroachments.doc&usg=AFQjCNHus- WSsPPUq9pVIiKFyD_cfzbZjg

J. M. Wright, [Floodplain Management: Principles and Current Practices)] (20074%) (4> 71 >) AT :
https://training.fema.gov/hiedu/docs/fmc/cover.pdf

FEMA, [Chapter 4: Risk Assessment] (4> F 1 >) AT :
https://training.fema.gov/hiedu/docs/fmc/chapter%204%20-%20flood%20risk%20assessment.pdf

FEMA, [Chapter 1: Floods and Floodplains)] (4> Z 1 >) ATF :
https://training.fema.gov/hiedu/docs/fmc/chapter%201%20-%20floods%20and%20floodplains.pdf

FEMA, [Chapter 2: Types of Floods and Floodplainsl (4> Z 1 >) AT -
https://training.fema.gov/hiedu/docs/fmc/chapter%202%20-%20types%200f%20floods%20and%20floodplains.pdf

FEMA, [Selected References] (4> 71 >) AT :
https://training.fema.gov/hiedu/docs/fmc/selected%20references.pdf

FEMA, [Chapter 5: Delineating Flood-Prone Areasl] (4> 71 ) AF4 -
https://training.fema.gov/hiedu/docs/fmc/chapter%205%20-%20delineating%20flood-prone%20areas. pdf

FEMA, [Chapter 3: Evolution of Policies and Approaches to Address Flooding] (4> 71 ) ATk :
https://training.fema.gov/hiedu/docs/fmc/chapter%203%20-
%20evolution%200f%20policies%20and%20approaches%20t0%20address%20.pdf

J. M. Wright, [The Nation's Responses to Flood Disasters: A Historical Account] (20004-47) (v Z7-12) A
F2E + http://www.floods.org/PDF/hist_fpm.pdf

FEMA, [Unit 3: NFIP Flood Studies and Maps] (4> 71 >) AT :
https://www.fema.gov/pdf/floodplain/nfip_sg_unit_3.pdf

HCFCD, [Harris County Flood Warning System - Glossary of Terms] (20174%) (4> 71 >) AT :
https://www.harriscountyfws.org/Glossary

USDOI, [Guidelines for Determining Flood Flow Frequency: Bulletin # 17B of the Hydrology Subcommittee] (1982
H3H) (AT A1) AT hitps:/iwater.usgs.gov/osw/bulletin17b/dl_flow.pdf

25 2 — K%, [Plan Today For Tomorrow's Flood: A Flood Response Plan for Agricultural Retailers] (4> Z 1
) ANTFAE  https://www.extension.purdue.edu/extmedia/PPP/PPP-87.pdf

Silver Jackets, [Emergency Action Plan Guidebook] (20154E1H) (F> 74 >) AT :
http://www.lIrh.usace.army.mil/Portals/38/docs/civil%20works/Emergency%20Action%20P1an%20Guidebook.pdf

A. Whitfield, [Assessing and Reducing Flood Risks on Major Hazard Sites] (20034%) (4> 74 ) AT :
https://www.icheme.org/communities/subject_groups/safety%20and%20loss%20prevention/resources/hazards%20archiv
e/~/media/Documents/Subject%20Groups/Safety_Loss_Prevention/Hazards%20Archive/XVI1/XVI1-Paper-11.pdf

Floodline - 2 = v k7 > REREELR#IT, [Prepare for flooding: A guide for Regulated Sites in Scotland)] (201545
A) (74 2) AT hitp:/lwww.floodlinescotland.org.uk/media/4141/regulated_sites_guide.pdf
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KERG k4, TNFPA 921: Guide for Fire & Explosion Investigations]  (20174F) (4> 74 >) AT -
http://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and- standards?mode=code&code=921

USCSB, [Board Order 040: Investigation Protocol] (4> F A »)

HE[HE [E N1 3CESE, ['The Environmental Permitting (England and Wales) Regulations 2016 (20164F) (4> 7
A >) AT http://www.legislation.gov.uk/uksi/2016/1154/made

B[E B2 24T (HSE) |, TAbout HSE] (> 74 ) AT : http://www.hse.gov.uk/aboutus/

FEBRELT, [Environment Agency] (> 74 2) AT
https://www.gov.uk/government/organisations/environment-agency

A3y b7 v REEBIEH#T, [SEPA - Scottish Environment Protection Agencyl] (4> 71 >) AT -
https://www.sepa.org.uk/

FEMA, [Freeboard,] (20174E3H7H) (4> T4 ) AT : https:/iwww.fema.gov/freeboard

7V, [Safety Data Sheets] (4> 7 A ) AT : http://www.quickfds.com/cmt_bin/wfds-
affform2?compte=ATO%A7US_PIl.EN&langue=EN&transaction=181751930121166&client=&societe=&code_fds=

7 V7=, [Organic Peroxides - Storage Temperature, SADT, and Storage Stability] (20074F) (4> Z1>) A
T2 ¢ http://www.luperox.com/export/sites/organicperoxide/.content/medias/downloads/literature/storage-
temperature.pdf

7 /7=, [Recommended Disposal Method for Organic Peroxides] (20074F) (4> 74 ) AT -
http://www.luperox.com/export/sites/organicperoxide/.content/medias/downloads/literature/recommended-disposal-
methods.pdf

7 V/r =, [Dialkyl Peroxides] (20074F) (A >4 ) AFH -
https://intranet.ssp.ulaval.ca/cgpc/fsss/fichierss/LUPEROX%20101XL45_dialkyl-peroxides%?20tech.pdf

7 v/, [Organic Peroxidesl] (4> 71 ) AT : https:/;www.arkema.com/en/arkema-
group/organization/high-performance-materials/performance-additives/functional-additives/

CCOHS, [Organic Peroxides - Hazardsl] (2017459H29H) (4> 71 >) AT :
https://www.ccohs.ca/oshanswers/chemicals/organic/organic_peroxide.html

ChemicalSafetyFacts.org, [Organic Peroxidel] (20174E) (F> 74 ) AT :
https://www.chemicalsafetyfacts.org/organic-peroxide/

EHS, [Organic Peroxide] (4> Z 1 ) AT : http://www.ehsdb.com/organic-peroxide.php

AkzoNobel, [AkzoNobel Safety Services Organic Peroxides] (2015456 H22H) (v 71 >) AT -
https://www.youtube.com/watch?v=0rGXItyUvFc

SLAC, [Organic Peroxides Safe Handling Guideline] (201345 20H) (A > 74 ) AT : http/iwww-
group.slac.stanford.edu/esh/eshmanual/references/chemsafetyGuidePeroxides.pdf

C. M. McCloskey, [Safe Handling of Organic Peroxides: An Overview. , /Plant/Operations Progress/ , Vol. 8, No.
4, pp. 185-188 (19894104 )
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CAMEO Chemicals, [Organic Peroxide TypesD, E,F] (4> Z4 ) AT :
https://cameochemicals.noaa.gov/chemical/19079

D. E. Clark, [Peroxides and Peroxide-Forming Compounds] , /Chemical Health & Safety / , pp. 12-22 (20014%)

AB Chemitrans, [Organic Peroxide's Safe Handling and Usel] (4> 71 ) AT :
http://abchemitrans.com/dokumenty/Brochure_ORGANIC_PEROXIDES.pdf

AkzoNobel, [Storage of Organic Peroxides)] (20114F) (4> 74 >) AT :
https://polymerchemistry.akzonobel.com/siteassets/brochures/akzonobel_storage_of_organic_peroxides_low-
res_protected_june2011.pdf

HSE, [The Control of Major Accident Hazards Regulations 2015] (20154E) (4> F 1 ) AT -
http://www.hse.gov.uk/pUbns/priced/1111.pdf

NFPA, [NFPA 400: Hazardous Materials Code] (20164F) (4> 74 ) ATFSE : http://www.nfpa.org/codes-
and-standards/all-codes-and-standards/list-of-codes-and-standards/detail ?code=400

NFPA, [NFPA 110: Standard for Emergency and Standby Power Systems) (20164F) (4> T4 ) AFHk -
http://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=110

NFPA, [NFPA 111: Standard on Stored Electrical Energy Emergency and Standby Power Systems)]  (20164F) (4
T4 ) AT http://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-
standards/detail?code=111

NFPA, [NFPA 495: Explosive Materials Code] (20134%) (A 71 ») AT . http:/iwww.nfpa.org/codes-
and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=495

NFPA, [Standard System for the Identification of the Hazards of Materials for Emergency Response] (20174%)
(A 74 ) AT http:/lwww.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-
standards/detail?code=704

AkzoNobel, [Unsaturated Polyester Resin Curingl] (20174F2H14H) (4> F4 ) AFHh
https://www.youtube.com/watch?v=ZEj X mHWEWFc&t=94s

AkzoNobel, [Free Radical Polymerization] (20164E7H20H) (> 71 ) AT -
https://www.youtube.com/watch?v=0yOJajPJptA

AkzoNobel, [Crosslinking Polymers with Organic Peroxides] (20164E7H20H) (> 74 >) AT -
https://www.youtube.com/watch?v=dXT1r5WABSM&t=1s

HSE, [Chemical Reaction Hazards and the Risk of Thermal Runaway] (201448H) (v 71 >) AT :
http:/Amww.hse.gov.uk/pubns/indg254.pdf

R. W. Johnson, [Introduction to Layer of Protection Analysis (LOPA)) (4> Z 1 ) AT :
https://www.aiche.org/academy/videos/introduction-layer-protection-analysis-lopa

CCPS, [CCPS Process Safety Glossary] (4> 74 ) ATF4E : http:/lwww.aiche.org/ccps/resources/glossary
(B H : 20174F2A1H)

J. Melillo, T. C. Richmond, G. Yohe, [Climate Change Impacts in the United States)] (20144%) (4> 71 >) A
Fo
http://s3.amazonaws.com/nca2014/high/NCA3_Climate_Change_Impacts_in_the United%20States_HighRes.pdf
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21 Exposures and
Public Evacuation

/| Public Evacuation

|
| Organic peroxide

warmed above SADT

| Exposure to gas from organic
peroxide decomposition

"

organic peroxide products

Arkema lost ability to cool Lost refrigeration
to backup trailers |

ng by site — Highway 90 remained open »., Road not closed when

‘Water entered some of || Flood water above
fuel tank vents

,,‘ the diesel fuel tanks

. Arkema employees evacuated — Site no longer safe K

High flood water elevation —

Hurricane Harvey
rainfall

High flood Hurricane Harve
;1.6:5 _om..ma_ tytomove . .o (vard mule) flooded — ghood L Y
| trailers to "higher ground" water elevation fall
High flood || Hurricane Harvey
/| water elevation | | rainfall
Imminent decomposition of
peroxides
Refrigeration to Low ~_ High flood __ Hurricane Harvey
fl ~Temp Warehouses lost water elevation rainfall
| 4 A h flood __ Hurricane Harvey
|/ Site lost electrical power — watsrelsvati rainfall
= = | Hurricane Harve
| Backup Systems _ Equipment not /- Backup generators not available — I.mh no_oa i v\i rainfall Y
|| Not Available sufficiently elevated waler:alevaton,
OerToln} i F, High flood | Hurricane Harvey
Liquid nitrogen system not available Water slavalish rainfall
\ High flood __ Hunicane Harvey

Organic peroxides moved
into backup trailers

Low Temp Warehouses flooded — water-elovaiion rainfall

Common mode Arkema not aware site was in

— Flooding exceeded expectations —

| failure not identified 100-yr and 500-yr floodplains

Backup systems not {
dependent protection layers

Route needed to transport

|| Path of

| people and supplies to Beaumont Hurricane Harvey

| CVFD visual did not confirm

\_Lackofflood  Lack of a robust
risk assessment  flood plan

created hazardous condition

drove by site

_uovc._om and EMTs T Transported to hospital K

Treating victims who vv | Need for decon not anticipated | SDS for organic peroxide

- Evaluation |
Treatment

| Telemetry data did not
indicate temp above SADT

%4

Lack of flood risk assessment
Arkema not aware site was in
Flooding exceeded 100-yr and 500-yr floodplains
| expectations | Tyo feetof flooding expected
! based on site history from
long-term employees

| Not required by
Arkema policy
No PHA requirement to |
[ consider flood risk 7
No facility siting requirement
to consider flood risk

Not required
by regulations

Organic peroxides not

covered by EPA RMP
| Minimal chemical
industry guidance

| Unified Command believed telemetry data

would provide waming of decomposition

st trailer that burned did not
have telemetry capability

Not all trailers had telemetry data —
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