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3y A O|= Atlanta Fire Rescue Foundation

2 X K| 1300 Joseph E. Boone Blvd NW, Atlanta, Georgia 30314

SHO|X| | https;//www.atlfrf.org/
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T8 QAL - Executive Director Atlanta Fire Rescue Foundation

FESPN s - Master in Public Administration from Nova Southeastern University
- Under 30 Nonprofit Leader award recipient

Shirley Anne Smith, Executive Director

MR ps o M 3} (404) 538-7112 FAX

E-mail info@atlfrf.org

EHEH| 7|2t ERE AZE USD 9,000



http://www.atlfrf.org/

S

"
nin

=K

0

il
T

B

22 AHgEAY, AES Az BN AFL 7

2]

AR ARGHT|E S

gk

_(?4

|

3}~

-
Ky

sk Areleld Abgal

Ekoz Ko

-
) S

(FANG)

Aol 3

o
[¢)

g FAdolg ZAA g
AL PFEE A e

o

Erl.

1

QX

¥ a1

oM thd ALz o]ojx wt)

&3

ofAAlotdlo] E(MIC) 72~

oA EAE wWd
2,800997°] A}

Sl
=4

LA H

1984

boAbgAT} 2

<
T

A]
4

5007l ©]

<

—_—

AAAC=Z ]

A

y3hs.o

LR I < B ) 1 S

9]

A ol FA % A%

B

L
L

m] =3 of] A]

Abare] o

13
ol

Tu AR ATIE 3}

oF

3] 20120l A

=
-

1 %o

L
file)

=0



o

gk qtAlet t&= Z3kel it
20134 11€= 3lstAd S A A E] Q] Ax 2
o] A= 12€9Y FusstA g5 Al AlE 2

(A&, 7, =4k, o4k, o, MAE S5 7F 295l

et FEAAE s 20129 A5 Fulold &3
-

TH ARIL o] & ARS|AQl #Al ¥ stet=Ade e Y o= A
7F ZrstE v 2014del 105 2SR A et aeE 2019 el 5877t
AE e FAE KA 2023dE Al 115W7HA] F7hske] 318A)
aof thet thn]E Y3 vy x&EH o7 HQ3 ZoF HolY

. s =k U
120 2014 105
110 2015 114
- 2016 78
2017 88
v 2018 66
80 2019 58
. 2020 75
2021 93

60
2022 67
50 _ 2023 115

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023




AbiLel 3]

fe13
L

i st

554}

i<

-

A4 FA o

o] w=e] FAMES 3

T

e}

th @ AFaLo]

K

bl -lvtete)

ArEs 48

EX

H

EEERE

)

)

B

/)

spAba o

Fef 3t

<)

1R ALaL7E Al 7R e w

3

=0 A et AEE vl

A

=
=

Al I M2oMs A+

stebabar HHAY AL
A 113

®

oy

o}

EATREN
%Y

g}

}1. CSBe|A]
APAL ZAMR A EA S AR

[}

R

°
9

ZA}

[}
[

3lo] CSB3}

9

S|
~

R LN

= CSBe| A4z CSBollA AAstar Sl
=]

AL HelE AT E kT
XA S TEEXO|A 293}

=

=

=

) BN

HEg 2 Abatel div], o
A,

T

Kol A

10 u}

ol

B
)
o
o



253}

29 4 TEEXS #

CSB<9

i

5] CSBO] AbaLzAb

i
=

3R
—_
o

i
1

ol

)

ey

BAuXM7F g7 e 714

AR 3LA of

o

APILZEAR B 31 9}

b, el Abel gk S AL

Fae.

S

of 7Adwets AlA

H| 3 sl A&

ElR=s



1oW= oy seains ssted FA9 W
7}, B J7}A +F Al3L(Bhopal disaster, 1984d)
1) Araie

1984 124¢ 20 Q% wirjol =ZEthA] F B 9%
Y Fhatel = ltjol gwlE = (UCIL) sk &dolA dAsE A
o] A ARaL sty R wWE o Alofdlo] E(MIC) ZhA7E FelAM
wo] & Agyfelzt EAgRE Abarol
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_—oO
At UK} 1984.12.2
MDQE | FSA(ItALS)
At XA ol OfC|Of=EtHA| = EE(FL2 7HHI0|E)
o | FUZ OIS 2B B 610 MY YA0IA ofo|aAtoretst oS
=T =
-1,754%8 (SASA, Lapierre)
-2,5008 (SA&4, C. Sathyamala GSP)
ALY X} -3,000%Y O|4 (Jack Doyle GSP)
(AFLE’E 3Y | -3,000~6,0008 (H. Rajan Sharma GSP)
o|LH) -3,8009F (Zavetovski, GSP)
-8,000H (SB)
-8,000~10,000 (Bhopal Medical Appeal)
AbaExt -15,000Q (1985-2003, Indian Council of Medical Research)
-16,000 (Deaths up to 1998. SB)
Al TIHFAH 301 i
( I-'LOT__'_D) 3E -20,0009F (Over two decades. H. Rajan Sharma)

-20,000Q (1985 0|, Survivors' and activists' organisations)

o 0
=2
R
rir

=
0x
el
ot

-4,944F (Curative Petition before Supreme Court, 2010)

-25,0009 (Indian Council of Medical Research/in Sharma GSP)

-32,0008 102,000 (Supreme Court order 1989)

-100,000% O|&f ‘suffered some injury or impairment from the
incident, and as many as 587,000 were somehow adversely
affected’. (Jack Doyle/GSP)

-120,000 (SB)

-95% of the affected population (531,881) are affected by some
physical and mental health condition. (ICMR)

-The number of survivors with exposure induced chronic respiratory
disorders alone was 100,000 and “25 to 30 % of the survivors
have neurological and mental illnesses as a consequence of the
disaster”. The incidence of Lung, Eye, GIT and general morbidities
was 4 to 5 times higher than a matched unexposed population.
According to the MP Govt's 2008 Action Plan (Gol approved).

1) Basic Facts & Figures, Numbers of Dead and Injured, Bhopal Disaster, THE BHOPAL MEDICAL

APPEAL,

2024914926473 4,

https://www.bhopal.org/continuing-disaster/the-bhopal-gas-disaster/union-carbides-disaster/bas
ic-facts-figures-numbers-of-dead-and-injured-bhopal-disaster/



[13 2] The Bhopal Gas Tragedy took
A3 1] fLU2 7l0jlE EE 32 place on the intervening night of
December 2-3, 1984.3)

2)

“1984 Bhopal Gas Tragedy: One Of The World's Major Industrial Accidents”, India News,
202491¥€26Y RH&,
https://www.ndtv.com/india-news/bhopal-gas-tragedy-1984-one-of-the-worlds-major-industrial-
accidents-4626867

“1984 Bhopal Gas Tragedy: One Of The World's Major Industrial Accidents”, India News,
2024914269 &4,
https://www.ndtv.com/india-news/bhopal-gas-tragedy-1984-one-of-the-worlds-major-industrial -
accidents-4626867

“Bhopal Gas Tragedy | World's Worst Industrial Disaster”, Merc, 2024\{1¥€26Y H&,
https://youtu.be/FdyBy2s915¢?t=673
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T2R oloA m=e] AAE Jfdel A ddE v, sehEd ok
T R ds Al S WHskE 7hA sk

O HPAH A" 2 X9Axks] o dAylel #d H(EPCRA,
Emergency Planning and Community Right—to—Know Act) : 1986l A4
¥l EPCRAS A 2ALs] W xod v oS F=ro] g8t 23} 318k Alw

of OiE ANE ATFoLHA, st AL A FAA @] el A
2 wolx, B} A A EHHOE YT 5 YES FYh
g TE
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A rtz] 1E@S0| AHS0] A= KGO AHEE
XAtz & A 43t 1 MEEE fg =20 ol & = A== 510, H|
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o ¥4 <kd T (PSM, Process Safety Management) 7| o
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. &8 79 AFA (Love Canal disaster, 19709t &)
1) A&
HE g APAS 7

u oY Ao vhe A
22 w7 ¥l

F voloplet Eael gAH 4L nhe
o AZEA WATT 19700 o F

_V.‘i

1940ddiel 1950ddell, 318 A A FstAF(Usel A
g HEZZHORE Q)= HE G Ao oF 2wk 2HEY 54 7
S vlgsta #H71E Yol EFETFA AE5S 4YER 44 4

19508 ) Sk, o] A $lef Sfmsl Feo] AME O of @
A oA @A el At AX s e Adeeld 5] )
47 glolA A Aol FRSoA A BAZ 1970d¢) el
BAHow =euy] AgE

A FUES FR2F o147k glo] Al oL A7) AZSL

ok Aol EAsA 1970
7] AAP 19789 AFRD A 3 Zolx

_13_



<DjYEl stetEEo| ZHEQL U6
SerEd d4Y ER={U) StetEd gy S
AetE(Eet HIEY H Q) 400 AK| O|&2t=E(LDS/MCT) 700
A2t Mt°|§§; /g4 500 E!Af%i%)\[ﬂii)ﬂuﬂﬂ 6,900
%itggafﬁ(:,?;% 1,000 3t B 2,000
THAHZZEHDDM) 2,400 3t #IE 2,400
EZ|222I|&(TCP) 200 gt =4 LIEE 2,100
Dot Bz 800 7| Ef 2,000
g2t 25 400 A 21,800

5) https://namu.wiki/w/%EB%IFBACHEB%B8%EC%20%EC%BBRAL%BEB%82%BC, 2024.1.24.

6)

https://namu.wiki/w/%EB%9F%AC%EB%B8%8C%20%EC%BBW%A4%EB%82%BC, 2024.1.24.
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https://namu.wiki/w/%EB%9F%AC%EB%B8%8C%20%EC%BB%A4%EB%82%BC
https://namu.wiki/w/%EB%9F%AC%EB%B8%8C%20%EC%BB%A4%EB%82%BC

2) 7tA B AAH IF

S
715 =3 gL B2 o9 71‘,]%”3;]” (CERCLA, The Comprehensive
Environmental Response, Compensation, and Liability Act) X+
Superfund®] #| Qe & g3k v H T}

e o We B ogdw ¥AS dskae o Aed 4TS
grsty, eds dol Vid=e AdE =2 7 e HH 2AE v
R,

TE L&
Superfund= 8 ESH(EPA)O 2FE FXIE AEsta,

FE FX g3t oot #ote FOPLCE O|F Sof HZat 280 ¢

d2 F= QEE BXE HLA5 24Y = JSLHCLH
Oof B2 @Fs 227l 7|YUOoILt JHeloA E4 H[ExF £
Ml HE 2l HE MAS XR= AS [HE YUCL 0|" "QAX X|

as e Superfund EPAO| Z1E8 Z 9l8 Ngol tgy
° e e el AHF2 MBI
o x o M2 °F =X YIS AN AY 73S TN 9
o st 2 MAKIeL AR M-S RarEch

HE S X|FAt2| | Superfund= X[GHAL|7F @ £X|0f| Cheh §EO HIZt
ol o, et abgo golg =+ s AEE EFEUCL
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t}. gALA AJE] 49 (Texas City disaster, 1947d)

1) A8

19473 AL AJE] Ay AA] v GAY 7R A AR Ak
At ZF YR 712 " AR 194749 49 169 AW AE we] JAZEx
Sk ef] |3t BAL A AJE] Etof| A HFAY T

Lo EZ0] E (FGAN) ©F 2300ES A& =gr 22 3
EX SS TJUWEAZoA wASE el 1o o]
SS ZHEFZO slEThol A A &E ghAfe] =gt
A nk, gy =23 f& TS Aow FEEH

SS TUEALE ke Wi gor], QI FAH FRS ¥
S FolAeubrbA =AY AR FEF FAE WEYL, 159E %
o]9 AL Aos|w Y WA e ARES s n v}

o] 2 7AEAAT of W oA ¢

[33 7] SS Wilson B. Keene, destroye
in the disaster's second explosion

[ 5] WAA AE| Zgarm
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[A2 8] In this aerial photo, law enforcement and rescue personnel search the
damage to an apartment complex from the explosion of the West Fertilizer plant

on Thursday, April 18, 2013, in West, Texas.Smiley N. Pool / Houston Chronicle via
AP

[T 9] Al1FE 2E HEZE ™A, CSB AT ALE 1A (2016'3)
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West Fertilizer Company Anhydrous fe| Vertical J b Fi:em t

Overturned Ammonia Liquid i e{;:mre“
Damaged FGAN Pressure Fertilizer 1S Tender
Railroad Railear Vessels Tanks Vehicle

[13 10] Overview of Damage to WFC Facility, CSB AL ZEALE 11X (2016')

2) A @ ANH 4g
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o] Furz vje Ry volEdoEE AZat A9 Aol
Sea, ole] uhel ghm volEdolE A et FuE PE3} o
AAG Y % AP FAY

w3 09 B4 A 9% H4 /129 AR 2 QuolES &
wom, ol iy UolEdolEg 2 s B A, A% 2@ n
ol djEt AL ARESE A& LIa
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2. v|=9] 3= A A=

dofrasaEd B9 9 faAeEd 2R

=
=

_CH

vjste] frashet
oAb E o )
Moz EASL 9k
545

A A2 H (TSCA, Toxic Substances Control Act) ¥ AF et

B AW (OSHA, Occupational Safety and Health Act)& F3i3tsr&E=

glef AbaLE oWely] Sk thaEA el el

HAAE 2 A oAt

e

 (Emergency Planning and Community Right—to—Know Act
EPCRA) 2 Akarel] thg-sk7] 913k thiE 2l ol
ol glo = ot 108} o] [l Hgy ke A=A
H ook Hqrso] +95E 2 Aok
<poliztstEd ghE HEs
ot FoUYE 27| Code
Sdsdaed HYU¥o R O|8E[&= 7[E =1t 4 15 USC
TSCA(Toxic Substances | 1 22 EO| R4S MAL HIMSH= EPA
z Ch. 53
Control Act) AE =5
-DEXO| A eHHSD HATH AFREE
AMACHH H A H H3ot= A2 55
29 USC
OSHA(Occupational | -Fai2& a2, SEATEE, FAH=E OSHA h 15
Safety and Health Act) | O CHgt QtMAtE Sl FZ FAAMNY, & '
=2 FEME 7|FE 8 E
At BEE Y 54
RCRA(Resource woliztet H7|E2 XN2|of 2ot HE £PA 42 USC
Conservation and g § 6901

Recovery Act)

8) EPA Zm|o|X|(http://www.epa.gov)

9) United States Code
10) 15ttt (2016), {4

2] AATRdol werA




Hl &2 &
INEERN el e State
EPCRA(Emergency IS ALERO CHH|SH A=l =81t 7312} | Emergency | 42 USC
Planning and st2 &t #EE 22 E 18 Response | Ch. 116
Community Commission
Right-to-Know Act)
S-S SHI S -
CERCLA(Comprehensive wxE Qoiele XAHSe S = National 42 USC
Environmental Response
L Ch. 103
Response, Center(NRQ)
Compensation, and
Liability Act)

1) SAAEAAEH (TSCA, Toxic Substances Control Act)

5354138 (TSCA, Toxic Substances Control Act) & 3}8h
=49 Ax, AHE, 5 W H7IE arAlske] Az AR A s Hest
7] <13h 1976%301] AdE HERZ tpekst getaze] tist A9k JH
A, A8 F37h 293 Zas Ay A 2AE YT Asks 3RS
(EPA) ol Fofspm 7xt# o] 77 o] o] Fo] Rl

T MEE AMFoz 1986+ StuoM e AW =2 99
S Fo17] A% MEBErt FrhE AL, 1988l StaelA 9] Hodd
I} A IS Foled FHS TG

20 kA Bobeh A AAE A,
F a5 sdon, B

=N -
A =9 A, A HoF 2 Fast A A 2A42 AAS AN S
(e}

TSCA+ Title 15¢ 53 Chapter® 6709 Subchapter® T4
o] 912w Subchapter 8 W& tha3 2o}
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T2 L&
SUBCHAPTER | st 2ol otHet AtE1F Ko
CONTROL OF TOXIC SUBSTANCES CHet 7|28 82 WS
SUBCHAPTER I

ASBESTOS HAZARD EMERGENCY RESPONSE

SUBCHAPTER 1lI
INDOOR RADON ABATEMENT

SUBCHAPTER IV
LEAD EXPOSURE REDUCTION

SUBCHAPTER V Eigmi
HEALTHY HIGH-PERFORMANCE SCHOOLS 2 3

SUBCHAPTER VI
FORMALDEHYDE STANDARDS FOR
COMPOSITE WOOD PRODUCTS

TSCA®lA & 7kA] F53 whsh A Inventory® 19759 14
B Ax, 7hy Ev FYHE 2 52& TSCA Inventoryel A% 1L
Inventory+ 67]gwnit}t 78AlxE 7 glom 2023d 8€ 7|9 % 86,7181D
N -0l 55, 42,242707F 431 Adejolot,

o

TSCA Inventory®] SAE A s AL Af3eEz 35
o AgfstsEA S AxR, U A 909 ol EPA° AFAAZRAIAL
(Pre—Manufacture Notification; PMN) S sfjof 3hc},

3) AFd A W A (OSHA, Occupational Safety and Health Act)

™

Ay erA B A (OSHA, Occupational Safety and Health Act)
2 19700 ml=oq AFE HER BE Z2AA st AL
& St ZE ZA0=Z A oA k3 AAE HAS

11) https://www.epa.gov/tsca-inventory/how-access-tsca-inventory, 2024.1.24.
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4440 q
FALN we), faARde g AR 9 AF A FAE, fa24
AuAg 7)E Sol Be F4L £ahw oo

1984 Q1% BhopalollA A3t AlaE AlZIE 7]1E2] OSHA
U gy U ASe] HATHAN WAY 5
FERVE SRAS FEE 23T £ AnE 2
]
4

Houston AFZ=

I

zo
yq
o

PSMe| & FHeat J8EA, Ad9 bdstuy adna ¢
QAR A e AN 9 fAwee] @ A, AAFA, Mg A
3, A3 2Ah, BA V1% W gHY AE AR, Zeas Mgn B

oz 4 Hel e,

o FAMHATAY (PSM, Process Safety Management)

PSM ("2 29  CFR  1910.119  Process  safety
management of highly hazardous chemicals)S £ AF#glo] =
(1910.119 App A— List of Highly Hazardous Chemicals, Toxics and
Reactives (Mandatory))ellX A3t Ad=de 15 %F ol FHAashes
BE AR el dial] A gEm, AR slolw AWt Aol sl 2

25 Xfste FAGARYAAE FF5E AS eqske Aol
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PSMellA gst= f1dEd2 A3 7k, A A 2] o
13001512 2] 3}ekz 4 ol

Al AS PSM BE1AE OSHA AT oF+= glor}t OSHA
o] Z=Eo] AMYAS Wrete] Sl HuAE QLTFENE uw HAF
QL= zk=71 Qlojof 3k}, OSHAZF HuAo] st #|Zo|u} AALE 3}
A 9= ol RMP H iAol & Eo] PSMoA Q73 53 A9

Zod Wul olugl, Al Fo] EPAe] RMP H1uAME A =3s17] wjFo|c}
2) AAY 7] (CAA, Clean Air Act)

AR Y71 (CAA, Clean Air Act)S 114 4 o]x WA gogi

Bel 27 WEe Ass TRA dubgoR EPATL % ud @
T 2A% naen 3 o) edEde] MEe FA] 9 ) @
2 7] F4 EF(NAAQS)S AAT 5 Qi AdS Fojar).

1955 7] e #e) ¥ (Air Polution control act)©] & %2

re

12) Appendix A to §1910.119—List of Highly Hazardous Chemicals, Toxics and Reactives
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Z AAHER o 1970de = tr|ed A 7} w7
CAACSE Yy o=z 714 ¥ At

ok
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<y =

CAA+ Title 42¢ 85 Chpater® 770¢] Subchapter® T4 I
o] ¢lom Subchapter ¥ W& v 2o}

e e
SUBCHAPTER |I—PROGRAMS AND ACTIVITIES
Part A—Air Quality and Emission Limitations
Part B—Ozone Protection CH71E 7|18, LEZSES E3SH|
Part C—Prevention of Significant | 9/3t &=X|, CH7|E XM &X| ==
Deterioration of Air Quality a3 t7[E Vi s 18

Part D—Plan Requirements for Nonattainment
Areas

SUBCHAPTER [I—EMISSION STANDARDS FOR
MOVING SOURCES
Part A—Motor Vehicle Emission and Fuel
Standards
Part B—Aircraft Emission Standards
Part C—Clean Fuel Vehicles

AEASNM 2 HEI|E, o
z7| wz71E HYU=
thet 73

HEo| YurNel 7%, Ho, A,

SUBCHAPTER I[II—GENERAL PROVISIONS Jd2|n odt M2 F 2|1 XY
XH
5

oo oZ

onl
Hl
10

SUBCHAPTER IV—NOISE POLLUTION A5 Ed A= A
SUBCHAPTER V—PERMITS ol LA e 57t 22
- e
SUBCHAPTER  VI—STRATOSPHERIC OZONE | @ZZ HSE ot F7IHQl =K
PROTECTION et A
34 EE EFSIA 7] & 7
SUBCHAPTER VIl— AMERICAN INNOVATION | &2 &¢l= sA|0f 0|7 A
AND MANUFACTURING Aol &A1t MZE FHZISts O
s
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1990 CAA 7Bt Sectionl12(42 USC §7412) (r) o=
A A= (RMP, Risk Management Program)< OEM(Office of
Emegency Management) oAl #E]stes g ste] stetE4do 224l
FEHA W XA 9 A4S HEsly] 9 B AtS AdS A

RMPE A9 @A 818 Abnel 43e Friets 918 3
b Abas s s b date) v U, w& S 23she oY =
23, Ab 3 A gEka, At er FEstel Abne e Ha

AWzl 40 CFR  68(Chemical accident prevention
provision)< CAA 112 <AF T3 AFEHAS™ Subpart GolA
A AFF 2] RMPAIZE o5 F3skal At

CAA® section 112(n) 98 HFAI=AES #Alx FHANA A5 =F
Ao g HEFstE 2S¢ 549 mitk RMPE 438k Al=sfor st &

1 oolg, Hokel A% @ Wy 7}
9% 57
A FOAG W fABY, FUHY, JAugEA 5
& TP AYLZ Y
M S W Abm R A BF EE USR] 2
Ayl el AaE Ass Y o TR

6) HAE 2 KgAts] dAE Y (EPCRA, Emergency Planning
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and Community Right—to—Know Act)

g Alg W x9xps &4 @y H(EPCRA, Emergency
Planning and Community Right—to—Know Act)< Q1% HIZ X< of A
HE ofiAloplo] E(MIC) &5 o] 2,000 o]/e] FHlo] IsE =
e AZIE 19869l AFEG o, g8t Jde dist v AE U X

AHE] Q14 E A Qsta FHsE g HHoR gt

1l =
BA= =ol7] fIst o2 2AE Fetal, shetAbare] tigk
o
o

, 18 33l & deE S o

_‘EE'_
o

g A W oog A3t F L A oA v e AdS
T3, F 14 e 9Y3 (SERCs, State Emergency Response
Commissions) & A9 H|4 AlE 193] (LEPCs, Local Emergency
Planning Committees) & 7S 54 A8 sgE4dS tFe A1ES
g shst=del e R v tig AlgE o A=l AE=sHok
o

AT BN SEE BHEAY $uH WE0 B3 FEL x3
she A9, AAT B O 227 A%E o] Fd 5 YES AEe
ZA Ag APIE 4G W F gl Busof gt

AGAbE] o A AR A SR i B o wa
AE(MSDS) Ei 38HEA B22 A9 g A 998, F ug o
9938, 2ela A Aol AZME Frh E JPEAL AHE
ARE gSBAY A AnE FVHOE wush, o Pui At
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o] FHo g WEHS A V|FOoE EPAS Fo Husjof st} o] A
3}

Sl B4 BE S xHHel, HeEAY AL

EPCRA+ Title 429 116 Chpater® 370l¢] Subchapter®
A ¥o] 9low Subchapter H WS vfe3} ),

T2 Lj &
- Hl& THE ARE 85t Adick= Zdnp 2HA=l 778
SUBCHAPTER | c e dmE TErEn Sere <
-3 XY EROAM HA S AZs 8
EMERGENCY PLANNING AND _
- SERCs2} LEPCsE 4.
NOTIFICATION - 91Y 2ol PN wE Al S1
SUBCHAPTER  II—REPORTING | - 211 2FAESoZ MSDS, 7l Sl ststEo| i
REQUIREMENTS g W =4=2 7E Y 18
SUBCHAPTER lIl—GENERAL
- HEOl dutdel g, dof, dHoh B Al S
PROVISIONS SES=e << < °

4) AR BHE 9 ESH(RCRA, Resource Conservation and Recovery Act)

1976 AAE o BE 2 EPH(RCRA, Resource Conservation
and Recovery Act)<= 918 % B A #H7]Ee AAs dgE 93 A
AZ AEstes Aoz, AR STH(EPA) A #H7|E9 A, %,

A2, A 9D AR A HAVlEe SAYE 7 e AdS Fojdith

o
i
bl
o
=
S
o
do,
o
&
)
ol
r
AL
|
ke
jis)
ol
kr
(-
J
o
i)

7= dyel =24
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of A&EE A 9 A BES AestA H A

5) st t-S-uj A2 2] (CERCLA, The Comprehensive

Environmental Response, Compensation, and Liability Act)

1980l A" TP SHL ALY (CERCLA,  The
Comprehensive Environmental Response, Compensation, and Liability
Act)> oW YA (Seuperfund) ez F3l 52 02 294 Ao
= Bdskes A BiEE shH, eddy ddd AL, =, 2 Yl 59
st sk StellA e Al BErbseta WA 29949 (uncontrolled or

abandoned) = A Aste A& 9 WE&o® gt

EPAL 099% WEd GRS Fesel ofF AAs @

S AAY 5 Ax, eddS viEE AAAE IS A Al
I FAATE 29 AANES A= sl gl W 8 9 AR A
of FuE MFoT 2AE ATE F435le] EPAYF 299 S A AT}

W3 (orders), consent decrees(F9 WH), 1 HO Fx
(settlements) & £3}o] EPAE AJQIERE dlo]2 0a9S A7 sz
A Al = iRl e 3ALE slolg e ddl AA} #dd v &

WsEs @ 5 ok

ﬂJlO _O‘L oL,

g, $es8Ed AFALY 4X @ #2219

o Ag g HGAlde A Ve vaETd
3] (American NationalStandards Institude ANSI) 9] B|&E3}], 7| A7 &
218 3] (American Society of Mechanical Engineer ; ASME), = #|3}A)
2] ¥ 3] (National Fire Protection Association ; NFPA), 1= 3]

13) B3R 2013, R%E HIAUNE L BAIE WS AY A7



(American Petroleum Institute

g AelA atgeka ek,

<F8 MEE AF7%1E>

APID) op HE7]do| o8] AF

ol
g

Al ETE nA7|E FaLe
API 752 CHRISEAIY, ME™A, SO AE(Flare stake) SO
/ 2ot Azt kAo 2ot JIES FEEIA 30ft
GAP 252 ~ Z|C{ 400ft)
ot A g
NEPA 30 LP7tA 2719t EiA |, 1 2 % S22 NA K X
MU L= Qloty o4 2EZOolM Z2iA 1B AKX
42d 5 sojge MR BAE 22 SV 6m
- RN 82 Y 2 89 YAt 2F {EL
A= Mol HHEZF o[4o|ofor ot
SR NFPA 30 - 22 |- 27§ O|&ol MTYHIAE =eMes YRHM 8F2
UM #9 HEL MY 2 Y3 E et "3
8% 0|8 At
MEB3 | o oA g p p| 22NEBA2A), SE4 B3(128), OE 8dA
4 T | ”302p), &Y™ 8TA #H12R0 29 742 18

A2 Z = (Strength), Li&!d(Corrosion Resistance),
21 (Toughness), €& 24‘d(Thermal Shock), LHOHZ S

(Abrasion Resstance), Li4t$Hd(Oxidation Resistance)

Hf 2to| XY H, 2 125t MEStEE A3
=, ASTM - ME SFRE 48 UEIIEL 9F 12059 HEA
THEASH & 8
- MEE &Y b2 £ 2 SHEXNE A48
- Higte| RAlgn o= 2™ ALHAL oF T
3o e dAFEY| 73
ASME SEC. VIII.
el LN DIV.1, HH M H (pressure relief valve, safety valve)?t If Tt
ot g o PTC-25, UG-136, | (rupture disc) o X[ @FAIRS 778
137
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(

v’éﬂﬂi‘%é ARke] A& F Qe
71 st QA ko, tiRk, OSHAC] A g m]Awk+t2] (29 CFRx)
°] part 1910«] subpart H(Hazardous materlals

&, ol ATak AL, A AA, FLew

o} &
TAIE (BAG7]er B2 5) 9 Hef s 7]%—% T+ gkt

}_.

SE°
o
=
i
=
¥
B
2

29 CFR& OSHA Section 6°] <43ty AF=ar, &= 53
PartE TFAEY, o] 7}2d Part 1910004 Ardetdrn e &3+ Aukr) =

< T st
Subpart Z(Toxic and hazardous substances)= 7] 28 E4,
AW, A=A 5 3559 JEEA st FaldEd, HAe &H Al T
OIALE, MMAK ST, =3 875 Soll #st MEFAS Fof B 4 Qi
3. Bl Chemical Safey Board 3}8rAla1 ZALA A
7}. CBS 7L

Hhol 19984 1< H—E% GE7] A2
Aul V|How YAE D.C.o EHE

U
ol
_O'L

rlr
it
AW

X,
o L

CSBE tE s 9uHa v g s ga 599 13
W1 A oA gel gdos THAL 948 g Ha YA
g pel wEse, A 998 F2 ol 29, ek g 2wy

14) 2012~2016 Chemical safety board Stragegic plan, CSB
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Board L Board | Chairperson | Board B Board
Member Member Member Member
I 1
General Managing Counselor lo
Counsel Director The Chair

Investigations Imiegtezfﬁam"g
L 1

Congressional, Board

Racormsnendelions & Public Affairs

—
Deputy Managing
Director
I A
, ‘ Financial Human
Administration Operations Resources

(3 1] ZHFEEM
. A i3

CSBE M# wFe 1990 thel ofel 4zts et Azl ofel v
ggel Megeld wEach et Ael Ropld B AmEel AW &
A, 87 38, 283 FAE £ zagon, S8 Aol b w9l
Al T FuA wae] Frhs e

1990 o] WA ofe] o4t & 38k Alas 7]E9 oF
S} FAIZE FREHA ke AS =Wlal ofo] wE, S A

o BeAol s et

2

o HEY 27

n = FA 7] (Clean Air Act, CAA)°|A] CSBE Aey #AH
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SRS A 2ARESS Fo A, 2R A9 L AF ATS 44

e 3
7] Al SAE AEsta olrbe] FAALEd Y8k o B A #
B= AR AP S dbdo® 67Rdold 1270d0] ~eH™, B
uME AEEY] A FRE S AREAY AR @F oA Be 94
& D.C.oAM D= 34 378 el A=d o 3o

TA AL Abare] tigh AL flelx, 93] oln] Atart T F=A
oo} Addglo]l Bk AnbAQl &g Atal el thE AME T 7
sto] it} 20029 ¥l ¥ Improving Reactive Hazard Management
HauAore AFdeld FAIEA k2 shst wkg-3 #-dd 150 o449
A7t At E AEZ A, o] ZARE OSHASE EPAC A WAl tist Al

—l

i

2 Anw olojHr}.
mh AT B3

7 t71¥ (Clean Air Act, CAA)S> &% :é}?i% AbaLe] wHAS A
gkel Bng FE T@sn Uk oled mu gRi F2 CAA
o AA 1120 FAY 98 EA g =272 (Risk Management
Program, RMP) ¢ dF=Z A H St A4 1122 918 =29 A
R ARgeR Qe HAE Qe AAE AMLE oAWsta, Fdlshe,

Hear] 9% o Ahare A s,
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Expiration Date: 04-30-23
OMB No. 3301-0001

CSB Accidental Release Reporting Form

al. Owner/Operator: a2. Name of Owner/Operator Contact:
a3. Title of Facility Contact: a4. Mobile Phone Number:
a5. E-mail Address: ab. Office Phone Number:

bl. Name of Person Submitting Report:

b2. Title:

b3. Mobile Phone Number: b4. Office Phone Number:
b5. E-mail:

cl. Facility Name:
c2. Facility Street Address: c3. City: c4. Zip Code;

dl. Time of Accidental Release: d2. Date of Accidental Release:

e. Describe the accidental release:

f. Indicate if one or more of the following consequences occurred during the accidental release,

Mark all that apply, to the extent known at the time of the incident.

f1. Explosion: Yes [ ] No[]
f2. Fire: Yes [] No[]
3, Death: Yes ] No[]
4. Serious Injury: Yes [ No[_]
f5. Property Damage: Yes[ ] Nol_]

g: Name of the materials involved in accidental release using the Chemical Abstract Service
(CAS) regisiry number(s) or other appropriate identifiers. (Add more lines if more than two
chemicals.)

gl. CAS Name and Number:
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Expiration Date: 04-30-23
OMB No. 3301-0001

g2. CAS Name and Number:

h. Amount of chemical(s) involved in the accidental release, if known. List chemical name and
quantity released. (Use additional page(s) if necessary.)

hl. Quantity Released:

h2. Quantity Released:

1. Number of Fatalities:

j. Number of Serious Injuries:

k. Estimated Property Damage:

1. If known, did the accidental release result in an evacuation order to members of the general
public or others? Mark “Yes” or “No.”

Ewvacuation Order; ‘-’GSD No D

11. Number of People Evacuated:

12. Approximate Radius of Evacuation Zone:

13. Type of individuals subject to evacuation order (i.e.. employees, members of the general

public, or both). Mark all that apply.

Employees Evacuated: Yes D No |:|
General Public Evacuated: Yes I:‘ No D
Signature;
Date
Print Name:
First name Last name
2
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A ALE olBF] AHANNE T H o
O—ARAR(4%) 2} O—ARE/AR(14%)7} djF&olw H
St oY EH = Hols AL © 4707 gFEFY A

= Aow BAHEC

<SB Recommendations Statistics>

ol ALl A% | ug
Closed - Unacceptable Action/No Response Received 46 5%
Closed - No Longer Applicable 65 7%
Closed - Reconsidered / Superseded 36 4%
Closed - Acceptable Action 601 61%
Closed - Acceptable Alternate Action 45 5%
Closed - Exceeds Recommended Action 21 2%
Open - Awaiting Response or Evaluation/Approval of Response 135 14%
Open - Acceptable Response or Alternate Response 37 4%
Open - Unacceptable Response/No Response Received 4 0%
- C - UA/NRR : O[S 2tARte| =X|7} 2525t Ot SES ®A| Zot <El
- C- NLA : ATAO| O 0|4 MBEIX o 4
- C - R/S : #Efo HAMLO| HRE[AHLE CHE Z=X[Z M EO Bl SE)
- C - AA : O[S 2tAIRZE A Aol Cfi sl T% st =XE Foh HEy
- C - AAA : O[SHEHAXIZE MaAetof CHo| =& “ts¢ot CHM =X F|ot &El
- C - ERA : O[S &t A X7} Mgl =X[E F H Z=XE $I5F éJEH

- O - ARE/AR : EIArE0| CHst Os2tARte| &S 7|Ct2
HItLE £Q12 7|CHE|= AEY

O - ARAR : O[8{|2tA X7t MESH SOl =& 7tsotALE, CHM SEOI MEE SE
O - UR/NRR : O[oiEtAXt2| SEO| & w0t L, Ot SES &A| 2ot SE

AFALZEAE B G A ibRkel ot Al Vel Todt JRE AlYst
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4. Chemical Safey Board 38tA}a B A Al ZA}
7}. West Fertilizer Explosion and Fire (2013)
1) 71&

20139 49 179, 8Aks F 9
(WEQ) M 8hAlsh o] wbggich. of Zwz ols) 1299 o g2y
A3 39 Au Aol ARSI, 2607 ool #4e AAC

WEC A8& 98] shalsta 1507) o9l o5 A%l Fusle o812
A3t

Tae oF 74 51873 wARCH, A R AF @A

3 A A oF 208 Fek o2l A9 2

o7t dAFgel] S Row, dAFeli= 40~60= (80,0000 4]

&= Lol Eelo] E (FGAN) 7+ 9 9ich, Zut

2 Qe £4¥ FEEY AW olge] WA AAFL A 4L WE
1

AUtk HAAYE AEBE Fdw, n5dw, 22409 2= ol E A,

g %A

2) Atal 817 (Background)

o FA} FF : HALA F YAE A% g BAE T2 T}
|

Zo] afd T Ax AU obe] e
FAGOM, WECE MR, 59 SFAE % /B 5 gue] B 4
FTh WFCE =@ wlm Ao do) 2 2 Muag A A
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i WFC Facility Legend Figures in RepoF_
T Grain Silos 2
2 Location of Overturned FGAN Railcar (post-explosion) 15
3 Corn Silo -
4 Office/Chemical Storage =
5 Fertilizer Building 3-5,7
6 Liquid Fertilizer Tanks 16
7 Anhydrous Ammonia Pressure Vessels 6,17, 21
8 Scale House -
9 Nearest Fire Hydrant -
City of West Legend Figures in Report Approximate Distance from Seat of
Blast to Fenceline (Feet)
West Fertilizer Company 2-8, 12 0
| West High School 30 1157
| West Intermediate School 23-29 552
Basketball Court 20 249
Playground 19 366
West Terrace Apartment Complex 36 454
West Rest Haven Nursing Home 33-35 629‘

[12 12] 2013 Overview of WFC Facility(2013'H, WEST FERTILIZER COMPANY FIRE
AND EXPLOSION, CSB)

o B A ¢ obde] TS ¥RERRH WEe S$55F
Tulste] @e] Atelzel AR FES FHE Eedn FHolw
JFHUL, olM AS B FE FuE AT

o # W wlE A WFCE T /19 A% s 9ag
SR St ARS FREe THA et BAL AP o A
ov, ool vhet 2719 87101 B weF W AZA T
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® Number of Injuries

0 20 40 60 80 100 120 140 160

Abrasions/contusions 141

Lacerations/penetrating trauma 134
Traumatic brain injuries/concussions
Tinnitus/hearing problems

Eye injuries

Inhalation injuries

Sprains/strains
Fractures/dislocations

Blast injuries

Tympanic membrane ruptures

Burns

[A3 13] Number of Nonfatal Injuries, by Injury Type (Source: Waco-McLennan
County Public Health District)15)
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15) 2013, WEST FERTILIZER COMPANY FIRE AND EXPLOSION, CSB
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Liquid Fertilizer
Storage Tanks

Vertical Liquid
Fertilizer Storage
Tanks

Anhydrous
Ammeonia

Pressure Vessel:

Railroad

[13 16]WEST FERTILIZER COMPANY EZ& = &AL ZEi3 X}
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West Rest Haven

West
Intermediate
School

West Middle
School

West Elementary
School

s

West Terrace
Apartiments

Playground

West Fertilizer
Company

West High
School

Estimated Number of

Estimated Number of

School Grades Students Enrolled Staff Members
West Intermediate
School 4-5 246 22
West Middle School 6 320 40
West High School 7-12 419 64
West Elementary K-3 501 45

School

Total Occupants

1,486

171
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of Burned Northeast Section of WIS

_49_



[A3 20] WIS Gymnasium (Source: ABS Consulting)

N,

[A3 21] WIS Classroom 20 (Source: ABS Consulting)
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4) <l 4 (Root Cause Analysis)
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7:29 pm: 911 call made

@

f
7:37 pm: First fire engine

observed heading

toward fire scene

¥

7:38 pm: Second fire
engine observed heading
toward fire scene

¥

( 7:41 pm: West fire chief\
14 MINUTES observed heading

toward fire scene

9

7:42 pm: Brush truck
observed heading
toward fire scene

9

7:48 pm: Third fire
engine observed heading
toward fire scene

¥

7:51 pm: EXPLOSION

[1& 22] Timeline of Events for Emergency Response to WFC Facility

SRR ke B =T AR #E] AIARH(NIMS)
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8) A4
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MBI A H =X E A E sk

o evlul giEHe ¥4 Wi 13650 : WFC Akl o535+

Mg o] WH fe AlAe) ol Ul Hek 4L BER Atk o %
EQnF 43, EPA w4 W wEY gyl 35 gl e A4 o
Am ok AY 1§ 4YL ojBYon, o] 1FS £, AN TH
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© OSHA F= 9 dhabA] 7]& 0 1971de] A8 H o] 7l

ZabE gl WA o] A, AME 4 52 gAY, thekdt 559 AN(ZH
A R E)S EEET o]l: 10009 (eF 0.45%) o) ANS A
3t WFC AJAdo] AgHtt 18y CSBE WFColA OSHAC 1910.10

916 (i) 7]%0] FGANel 2854 ghgtvhz AFAE a5 om, FGAN
of Zubgo] g 4 NI $d AW J1E B4 FAR ooz

Fertilizer Name Amount (in tons)

FGAN (fertilizer building) 40 to 60
FGAN (railcar) 100
Anhydrous ammonia 17
Potash4 45
Diammonium phosphate5 70
Diammonium phosphate and potash 25

Ammonium sulfate6 60 to 70
Zinc sulfate? 17.5

16) 29 CFR 1910.1092 #=2 Z¢&E 2 oo A&, Fg ¢ 240 2

i

o
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o DHS 3}st Al djel8] 7] (CFATS, Chemical Facility
Anti—Terrorism Standards) : 2007d°] A EH CFATSE FGAN=S A
Aol 19y stek Al S FHoRd HUtet Bk AFE FHstEE Q%
ok ES FGANS 50003 (oF 2.278) o]kl FGANS Ol A& s}

o A1) XA WA 7% (Retail Facilities Exemption) : WFCE
zYetE FY T4 dEYokE AR A T, OSHAZ /\UH

] olsl]l WAHASFYY. Al ©o]F OSHAE PSM X

sletEA S o AAstes AAdT F2 WFCE i?&o}E% N

9) HIA}EF(Recommendations):
g 579 AadEs (FGAN) Y 22 938 E49 FHa W
A #AAE bd 2 A S-S s H§ 107 73S g eE

AF

A

o W= 37 HF(EPA) @ vl Al 9 Xgrts] &4 A
(EPCRA) &7 Atgrel tigt A A& 7idsto], oW 33 =3o] WA
oj" Zlo] K Eojof dh=A, HW A7 19 9 29 BRuAME
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Y. COMBUSTIBLE DUST HAZARD STUDY (2006%)
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<7tely Bxlo| SHEMS
P Definiti ASTM Test Apblicati
rope efinition ication
perty Method A
X Dust deflagration ASTM E |Measures the relative explosion severity
* lindex 1226 compared to other dusts.
Maximum
explosion _ :
ASTM E |Used to design enclosures and predict
Pmax | Overpressure '
. 1226 the severity of the consequence.
generated in the
test chamber
(dp/dt)m [Maximum rate of ASTM E |Predicts the violence of an explosion.
o pressure rise 1226 Used to calculate KSt.
MIE Minimum Ignition ASTM E |Predicts the ease and likelihood of
energy 2019 ignition of a dispersed dust cloud.
Measures the minimum amount of dust,
Minimum dispersed in air, required to spread an
. ASTM E ,
MEC |explosible e explosion.
concentration Analogous to the lower flammability limit
(LFL) for gas/air mixtures.
ASTM _
o Determines the least amount of oxygen
Limiting oxygen standard ) ] )
LOC . required for explosion propagation
concentration under
through the dust cloud.
development
) Predicts the likelihood of the material to
Electrostatic . .. .
. No ASTM |develop and discharge sufficient static
ECT |charging - I .
standard |electricity to ignite a dispersed dust
tendency
cloud.
2) A7 v % AT
47 = CSB7F w3 &4 AFLRA BauM S A4dsHAlE
o Aol el Arpska ol

17) Dastidar et al. (2005).
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e OSHA Integrated Management Information System database
e The accident database from ICHEME

e [ exis/Nexus periodical search

e NFPA One Stop Data Shop fire incident data

e National Fire Incident Reporting System

e CCPS Loss prevention symposia case studies

e CCPS Guidelines

e Data provided by Dr. Robert Schoeff

e CSB Incident screening article collection

e Industrial Fire World incident listings
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18) COMBUSTIBLE DUST HAZARD STUDY(2006'd, CSB)
19) COMBUSTIBLE DUST HAZARD STUDY(2006'd, CSB)
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Furniture & Fixtures
4 percent

Equipment manufacturing
7 percent

Food products
24 percent

Fabricated metal products
7 percent

Other
7 percent

Electric services

8 t
percen Lumber & wood products

15 percent

Rubber & plastic products
8 percent

Primary metal industries Chemical manufacturing
8 percent 12 percent
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WEE ARA =

“Fire Tornado"® Al AlHE

Key Lessons¥ 'Discovery'old A%
ol AYAA ARt A AA

o gPYe BT AARE] A A 2AT AAS] T Ae 7

Bata gl

BACK TO SCI—IOOL

SAFETY ALERT

TOPIC: Hazards of Lab|Demonstrations

Educational demonstrations involving
flammable materials are often performed
at schools or museums to engage
students and visitors and stimulate
their interest in scence. These
demonstrations typically use methanol
or other flammable liguids as a fuel
for combustion. In response to three
separate incidents that injured both
children and adults over an eight-week
period in 2014, the US_ Chemical Safety
Board issued a safety bulletin titled, "Key
lessons for Preventing Incidents from
Flammable Chemicals in Educational
Demonstrations.” With the start of a new
school year, educators should familiarize
themselves with The CSB safety bulletins
and adopt the key lessons in order to
aveid future serious incidents.

"Demonstrators should prepare by
asking themselves, ‘What could
possibly go wrong here? and ‘Is the
bensfit worth the risk?”
- CSB Board Member
Kristen Kulinowski, Ph.D.

The €SB has identified a number of lab
demonstrations involving flammable
materials which have resultad in fires

and injuries. Methanal, the hazardous L

Key Lessons to Prevent Future
Lab Demonstration Incidents:

= Do not use bulk containers of flammable
chemicals in educational demonstrations
when small quantities are sufficient

= Implement strict safsty controls when demonstrations
require handling hazardous chemicals -
including written procedures, effective training,
and the reguired use of appropriate personal
protective equipment for all participants

= Conduct a comprehenzive hazard review prior to
performing any educational demoncstration

> Provide a safety barrier betwesn the demonstration and
the audience

chemical involved in all three of the incident “ftis ouir hope that our lessons will be more widely
identified by the CSB, is classified as a highly adopted so that during this Upcoming school year
flammable liquid, and users should adopt stict no one is injured during classroom demonstrations.”

safety controls. The CSB has issued Key Lessons to
pravent future lab incidents from occurring.

Addltlnnal Resources

- CSB Chairperson
Vanessa Allen Sutherland

[13 26] Back to school safety alert(2014', CSB)
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[12 28] Aircraft Fires(teex.org)

t}. Process Complex Fires (A §3}8t2431A))

25 TXER A3 AvE Ad ko &3k FokA S
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A3 o] o]3df (Understanding the Process) : 342 AAZ=
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=7] AHo)lA9 A 8k (Fire Dynamics in Compressor
Stations) : 3tA7} ofwWA WAL WA £ A=A, T A
A7t A E ohE e SEANY 17

32 29t 7)< (Firefighting Techniques) : 3AE X 43s}7]
A 2R AHE o5, ASE, Aok 2 7)E AskA|

= “
AtE-S xgele] Fd
AH] 55 % (Equipment Proficiency) @ 94%7] AH|o|A H|A
AbEel B3 = Qe 54 AHlE oldstal AME
Qb4 F74 (Safety Protocols) : 7FA& &4, S 9 19t 933
2o HE53 ok AFTLE 91

_69_



}-

o}
=
o>

oL oy
r

%74 (Emergency Coordination) :AlA A3} &g s,
AaE oldllstal HIA ALl 5 &2 AR ETS BA
7

3

[JE' 30] Compressor Station F|res(teex.org)

v}, Chemical Complex Fires (3}8reb#] &A))

ofe] 7bx epelel 2steAE Bl Abgate] BAE 2
olA W, FAAe), s, dudw Sol @ A4
9 e Eae

2ol o]
g

stelkx] o A 2] thekst ¥ AS QAlsty AdE AQBE O]:GH

g s Aus g BAY A8E

&4 o]3& (Understanding Chemical Processes) : 3}38t

Hl T
= =~

I

37} (Risk Assessment) @ =4 3}9
A

.

A%k 71< (Firefighting Techniques) @ &8F &3 ekA] oA

)
spAE Zststr] Sd 2 At S wem AE, =244 T
A A~ 35lo

slokA] W 7]EF AT ASHA 9 AHES 9
5% % (Equipment Proficiency) : 3}8h v|AF Abslo] ub&

Pt ul
N
g olsistn £

_70_



o

Z = o

s

[e)

9

ol
ot

A (Safety Protocols) : 3}8t =% & 4l A g
KeR

_ﬁL
3o BAA ek £ A

A 2" 2 ZEA(Emergency  Coordination  and
Communication) : AlA A3} FHaiw, v|4 T HapE o
st AP E9F HESE JALAES R

A3 A9 o]d (Understanding Special Hazard Areas) :

B, ¥4 e AHE dd =2 fPoR AFEHe A

o 12 Jf Jn
w o Jm
<
N

H7}(Risk Assessment) : ©]
A, 7k, v stEEd o 24
3t 938F(Fire Dynamics) @ ©]&]3F %] <o A 2
HAsty FakE ¢ QA setEdRE st 558 AN
o] 3l

3 A 79t 7]<% (Firefighting Techniques) : ©]&]3F =77l

NV
r—l
o,

A g A st E ZItstr] st 2H A 2
ZAH] 545 % (Equipment Proficiency) @ 193 X429 uv]A; A+
kol Wy Hw AHE AH =Y

_71_



QFd 7+ (Safety Protocols) @ 5 38 Ao 2Fe o
Aol Fede FxIe A, B e, ol A % o] d
Aol

e
q

(Emergency  Coordination and
ol Aba ilgol) A4 A

Al 2ANA PR JArEL F

[13 32 <Special Hazard Area Fires(teex.org)

Ab. Pump Alley Fires (3832}l 3} =)

o #oJo}% o]& (Understanding the Layout) : BX Z59] A¥
x% o] gﬂ ] ]_ 31], 1 01_4 x]—u]E. o]/kl
A3 F7F(Risk Assessment) : 7% 7Fed 1 AlAE 2

= =N
Ty SARE BALSS ZEsle] Hxalolo =ES 9S8 2

o
L

(@]
St (K

Al 98k (Fire Dynamics) @ 383X gkleA 3}A]7

Ast=A], Ak fAe W 7] AA shA) o)
o] i

o 3}A <t 7)< (Firefighting Techniques) : ©]#3F %229 3}

_72_



g Agstr] A3t A=y A=, & 2 7)E A A3HA 9 AL
& Td

o AH] 54 % (Equipment Proficiency) : B3 Z}ele] 7}AA] o
A s D 7Er v AR o] AAlE ZEE ARE

o Qb4 +f74 (Safety Protocols) : &3, =4 w%F 42 7]E} 98 &
st bdsE S g1

o H]% %74 (Emergency Coordination) : &% Z< 4 7]g} 31
w s AR At

d

[A3 33] Pump Alley Fires(teex.org)

of. Tank & Dike Fire(®= % {4 =874

217 309 ES] A fle ¥WA 1719 A4 129E Ae e 92
27], WAz AEe o "ad A" fd=e] vEE di A
He WA s AdddEs € ¢ e Aol

o

[13 34] Tank & Dike Fire(teex.org)

_73_



2k LNG Fires (4 3d 71~ g4A))

_74_



of oA AbarzAbE AAlekar Sl

AbZ ZA} AA2D
5

).

°
S

= A= A Al 22x9]2004

2)

Abal ZAR AA QA

i}

Y

7F =34 g

3] oF

. 2&

1.

R

il

[ox

;OD

_
(ile)

3 ¢ I 5

<]

AFILZALS)

il

!

bl 9]

As

L
L

ZALel

ZAe]

19]

-
jin

[e)

Ay A45x0lA 3FshAbaL e

itgel e AbmaAbsh ALY EAL

o

e

H

%

7h2 QbR A26x20] 2004 TFAALFALS

K-
o7

AW A25x%9]

_’I

X
o7

Y

<

74

=
=

A3 =

<

==

7l1&x| &

o
71
rd
4

A

o}
H

1K

o1

Ly

KO0
70
4

, sy, 2018, pp 12~15

_75_




G

nf

;OU
oF

R

10

ol
olo

]_

aref wel Abart)

°
T

FofoF 2ttt

[}

ol

!

A7) &l

).

zauUg

"9lE g olet

M2=x) -
HoZ M Cf

—

Fe| ¥ X22ZE2(2) -

—

=2

4

[

o
[=)

aotd 2 42 7HA
At

Bl

o/

!

it
=

9

SAl 32|21 X%
o M~ 1 ol RHoH

=
—

[t} ol

=
=

4

[

o
o

S
| |

HFA
—

=
&

X, 7E

2| KM22x2]2)
| A7t

—

FC}.
- 76 -

—

Ll
Hlo
T =
<)

—

F&

te|H X27x) :

(@)
—

=
Of HE AR ZALO]
M fId=2 RE 1

]

[

e
o

!

o

-

o
S E

2[(?

22 A1
o AEHE

!

o

.
(=)

Al

o| ZtA| 7|20 SESHojoF

=)

Ab7| 2

S




=

ﬂ”
-

2

==

_77_

o 0 = H_. m__” o R n - h - T = X 1
oo = - — K0 oxr N B o 10l &0 —
N gMH < M M___ © S o T H s - oF = K 2=
~ < K HP 80 3 yjo 3 oo ol 20 oK ~ L3
o < b o KH =i <
e Hlg o Forzx O _- T N RO o L SR
— [ Hpo =T Toawmy N - o K 0 Z Ik Ro
o X T K - < < = X A0y XM < K K
o Tlge ™ e BEI® ) W . T OmWT
s m0B fRE gORN fpd ST umM 50 1 30 30 30
= FBT FHE TFT ) rgE gRgR o4 EOH <] o
o7 O O O O O O O O
e o
o : m
3 0
OW _ = v
—_ 01
k) Kl = © I % o TR _ EE - i
o L =1 o kR Of o
I= ~ K - o = ki
A of | M N . 2 ., & RIS L =
OE K = —> =< okl ._M._ L —> < —> - —>
i~ ol _A_I — K T = <= = = <
o K gy T w2 H owg = K0 K] -
Qﬂ R | o Wm mﬂ: o~ - %0 =
Zo Kk ' T BK- kfo
2 o oF 3T =) oF o Wl Bl oy ™
) —_— — = —
T oF PR J <z Iz | Hg
= Kl o oF< O ) <X
RECEER Ly w T ki =
—_— - oF-
<% T < == B
— 1o <
ofy 1 M K] _A._m_uo“_ H
3 ok W £l [ Ko
PRl oF ] o Rl
oF I v r=) < — R




o

7

!

ol

)

<0

0

d, AI57 271

=5 A

/\é ol

e =d, A6 A Az T

o)

il
)

1)
&)

bol Aal 4

S

o) 53] Abgatrt WAy

0

==
fi%e)

)

ﬁo

= At19o| do|>23)

a|

e
[=]
[=]

<2y 9

4

o

o

i

| =bxy

|
=9

= AEHoA Y

of Mot 2Hst

{|m

—
o

)
B

_78_



b AR o] o

S
piA

S

WAl B A Al e B, AH AT

bj]
nd

I

~
fife)

Gyl

T E O

stehEgol ARgtoly &4 #=

215}

o

1Ak,

5]

27 9

A, TR, AT R A%

4

EN R EE

Al
17}

SE AR
MR

S

TR 9o
o Aol
ApaLe] ehs) A

|

oy

P, R

s

=2
= T

of wel AbT 2A}

al

SepAba 2 S

-
T

Fias o

Al A

A

N
;OO

pasel

5

A3l ¢

fe13
of

i 2t

s

.ZF‘

_79_



muﬂ% MH ﬂo.m_.___ o_emt
U o 100 KMl 30
= 4 ujo <k &0 Ofu <q

o %o N
= o ot wy RO L o X
A W o ._oo o =~ 3k L

— ol 5o 5] Bl Ki =0 o X
o o op K o B[R
A - = . ~
M _ll_ _.__._ % - _|_._ ..n.urO O_L =.__L - g _|_._|
- < W LS zo A TS R
! 4o X gy RO RO Mot % x

N K, HAOL-._@_“_I KO & = =
Ao Bz oK <F T
o © X _ oK. ol O 3 Wl | N o
._dqw_An.“mE _A_.mxx_lkl =| o < B0 H...I_.u_“_.ou_h_l
|- x| Moo E N
m_“ I—_A|H -A_OLu._M_._H__._r_ ._ﬁw”ﬂ_.\A”_llr_ﬂo ._O—| oo
o )ﬂ,xgim_ N ol mE%IAo MR 5
P o T R =
= oy moaKRISTRUOL o T gy 2 Ko
L L N IS T U
B wp of [T oo B K X o oy TH W 5 % |2
o o CTRA T g ._oHﬂt._u K K &
B = I oy o Lo & RO K %
N T TR TR = L F1 Bl =
R gu RO g 2 == 97 S0 W T o MO |2 o A
o = ©F |oj ,:._m_.Elm_.Lu:Io.ﬂﬂ%o_M D o
QHMQ@WNW@%WWﬂ%ﬁ <A
@%W@%ﬂm m_omae_“x_.wﬁm/m?é max_ﬁg_o
o T X g oMo g B W O
R o X K o o o6 grZ
IMP.A ﬁ.l_ﬁv__ﬂ_ﬁv_Ll_u._Aﬁv_w ml._o ._o.__Aﬂ

K = T XXX < < S l
mw_mumu mw_.rﬁ.rﬁ.rﬁ.rj%zo.rﬁuﬁmu_ai m_m._m___
< op R HQ 00 A0 T — 0 < &+ 0l | <o |
wr Koo jpr o Bf Bf of OF © %o Mg °F 2o | A Ap ®
X ool « al v < S NN WX X
oF oo L B

1K pilt = N <
- ofo < =< =
Rr Kd K <

7
np
o
™
w

,ﬂl

o

ﬁo
o)
T

9 A7,

2%

T, el wA

AR} FolA Fol (A

3t

of &%

o

1

Z7] sl

7

o o}

=}
“

_80_



T RIXIRIEH)

7

AMALEN §

T ggmAlZatEn

27| ISHEE A - HE

AL O AR}
=T || AR
AzRe] || ZMAE
ESS]
= 4
Fim} N ]
[ At S 7l ] —»[%g(xltg}ggg | T Ty
—‘Eﬂ%’%}% oA X3 +
oA - X|E
' 25 o > B

SEAT

HAZUE Al

SEE A EE| 2 3510

SISIALT HSIEALAIA|

SSIALD ZAE 74
\

EADIE 42

SIS FREEAL 2|

EARZT} BT XHA

[13 36] 2tet=ZE &2

rE

3) AFTFAA TR
T kAT EH A= Aol AFLBEALLL, AlEo] HA A
U T5E AL, hAFEe] off i e A SR Ao Fo] 2
SHR S W AFgAEol SA kAP FARY] FRSIES Shal, Aol A
WA S ZRART oS Sl ALEARE @ 5 YRS A E
24) @78, sptAtL ZAG -2 U

FRAF WA, 2015.

_81_




N R 7
-, A |_ —_
il o %0 O moA Ko< U
_an KO < H & o

S 9z |WH I <l =

o - |5 oH N o © & N

to X M o K - 00 K <

_|_H_ I_IOT Fg_l_ < = o

_._._._ =< .AOw ._OD_H_O

o o r o 2 | sEE

T = M_mm_ o WHH_.M%

Iz 3F U E3%%

= | &) o a X _ﬂ_w 1| a7

o8| < Ol_O._ ME._OL

. g Hg Hoz o

5 A I Rk %@_wm___
0j0 10 ~N = 1 Z 0 K o
= ._ ol N ! o 5 o1 A M =“__“______|_4_._
o | Rl L 31 5 =3 ) 1o
dE oz o |4 P
A Llu_kux_._.__ H 6m| iR e) _.A.__I_ rO
= ¥ X - o~ N B o -2 r |w W 3
RN/ L = oo W_W_n_ADm.o_L.&.
31 E_m___ﬂ. 2 Eo_.oﬁ RN o I
u Klo Mo mljwl_ am_e <k <] i <F | F1 mg 1+ 9 H
el L 4 < | L o0 o 2 4 My 8 =
& ||__|H=_1/| _..:Wﬁ_: .__./.Asem_r._fm_w._lmlm
ol L_|||_ = Hr o o m__m K i ol ki B0 ﬂ_ o = H S
> X T W moloH o = ok | K Ho <0 KO
JIFT BT TR TR Qo 5zmw®w
o a7 4 TR P 3 =
A e A ] A 3 o < 3 A_MM_M:.
ﬂ_u_Alu_.Wmu o] mu_/wm_ mWA_ N o Mo.___
A2 Tty 6 o — &gy |90 wm B gy H
= il A0 = wF I < g Bl o2 <z ol
erM_M_ g 220 <<l

—_ i o I_|_|_|||L|
Came v | Rew | dad|fanDE
- N oK X A Bl <

|8 ajo =
it N

+ oo el W &

= o <d

x Kd K Rl

<

. w29 Fetaka ZAAA

4 A g

1

=

_
o

3
)

2

(Environmental Protection Agency, EPA) ¥} 3}sh

3t

’ 2

.
file)

ey w7, =,

T
o

U

H

Al EPA7F ]
YA EA ] 67) Fokel

}-

AO

el

dolgel sl o= of

2

gt

_82_



A =4

E'l_
Al 474 CSBE Wol7b k.

El
x

Aol
staba

o Tor

ato] T

94

= -
= X

 MOU

171 $1s

5]

PR FEE )

|
) N

T3k CSB2F EPA

7A
NJr

—
fite)

L
T

2

Sk
=

9

o
ZAE 7183

A%, % 7]

3t

A3

XE HUE 4

el

7}

7

o)
=

T A

AL, W,

bol vhe

5

=
=

we) 7

o
ook S

7}

Uk,

lif

G242 (0SC)o] CSB A

&

ojpy

Qo wep gkl

i
= 2

CSB2]

Agiote] AR}

ENEED

_83_



O BFSARSL ARAA] AR
CSBe| stebabal zAb W23} gl
wate, tiehel=re] ShspAbaL AL AlA|S] Kook
S

AES Ao 7 =& 9Tt

D =94 73k sehata x4 @44 *@ = Eolal Aba
5171

2 CERIS
CSBAT S UIAE S 2] SRAS 2osel A E
AR Al Z1RomNE Relsel, 2AlY FPAY AL BrEE 7

o] %23t

2) AiEA A s dAo] Higsta Abavr @AskE Al
oy H3AQl @glo] &Ag3etr] el shsh, ¥, A bd T oheFst
ok AE A o] FFAoR FEE £ UEF oy ok AEIL
o7k e stt

3) /M HW FEAd T At ALY TR 542 fARsSE
APl A AR AR E Sl 21072 CSBy AN A3 RuME ¢
AstA FNTo2A FAGA S olFa oy, Syete A= Ata
HBHE FA7F geksto] AtnzALE FHEE B4V Sl 5 uhFs !
o7 sARAF BauA7E SAsHAl SN gan ok AR bd @S
Aot FHY A Axet FAE FZ ] AaAlAE v AYH FAF OIS
AA7Y FYetA w4 2 ek At

4) ZAF & X9 AaA #sh %
Fstelr] e, HuArEe] old Ass AU|How Hrlstal FlEt
CSBY A1 RUEPE AnEe &

5) ol 49 A CSBY ZAME AW WAE 9
& FUTh SSAbn 2ALE dol, o 49 H2s ZaE A2t Ak

_84_



|
o

Aha ZARE ARG

g}e}

s

o] ¥

At s AAE” o des wet, seEd A

SF
o

M

2]

IHo

ol

i=]
T,
2A})

3 H)”

4

A X

’E-ER

et

fas

e

HEA T
FHERA] » 2

S S |

£
| Loz

e
CRES

Rt} ot g
L2 3]

=119
FEER

gy

R X}l &

P ES k]

4l 2t H

119
LR A

LF=8

L e R -

Bt B 5 M

G F - |

FB[E1O| A}l EA}25)

b i
=21

0

N

)
ok

o

ioH
oF

T
I

_#o_l

o

51 o

oy

jok
ol
o
)
%
-

ol
pr
{|z

ol

o

7

sl
MH

=0

bl

o

.
-

o A

el A

T
joby

ok

fof

AF QA 2015.

_85_



= SHAA]

3|
=

<]
o - H.ut

L=
[¢)

shAf, <o Wi A

s
=

3

919

T
) .

SEA} 319

3t

10

0

9

% xRN

=K dr

p i

84}

3}

o]
ES

oz obef sl

A2

=
=

9e5d 27 A4 A

al

Jo

A7F 4X 7L, 3

1 Er
= H“

0

_86_



<2024 L2yt ns2H A=

AZH
0 /= FRUE = :
=74 | o2 | zof |71}
E A 70 1 29 | 34 7
BE Y| o 03B BANe MM, Mem B 3| |
(8.6%) E HI9F, 098 =
OFRALT _ -
ume  |OZ9E A 2 AEAD A e |
NIHE |0 HE2T ATOSe) ofa 2 | 2
YRS A}T ;
BMBMIL | O wsanE) tees 3|3
(Ef|2)
MEAT
o MEMNT(EIZ) SR
s MEAT(EIR]) SR 3| 3
ST ) )
xe [Hla:]* o SIEIAD(EI) S EA} 3| 3
(&=
ElAsAL D
oy | BABNE N wusmmere 29 3 32 2 | 2
(78.6%) (E1)
L) .
gower | O =l SHEAT Ny ot 3| 3
SHAEEE| |0 STA - HR(GHER) 51 1] 4
HERE | o SHIMTIS AT - HIS - S8 7 |2|s
LMWYE |o pEEmY 24w BN A 3| 3
s |oIEAD 253 13 1Y 49SE ¥ £9 | 13 10 | 3
zst=s oSBT BH2SY 12 1N Za=s 10 10
2ms  |ogmAl ¥ ZSF ML 2 2
23 HS |0 28 - HZo W HAl 4 4
7IE} _
BIEAID [(Hesa 12 08 con o6t
ozt | ZenH E9 Dj‘;d; Tlajx:m;ﬁ% =20 o 1 1
[12,8%) el R — e i )
DM 57 | o SSEAHDHIY Y J|EH MSEAp 1 1
424 |o4E4 1 1

_87_



{
[
1
i
f
{
t
1
1
i
I
1
1
{
i
i
f
I
i

(22 38] Cj

=

2017

—

0

K

—
0

ol

A ARG

o %

ofe] FH Avl= 37

.
L.

i
fite)

0

R

—
file)

Mo

ol
%o
=
(s
fob

g

0

N

2K
"
o
ﬂ

olo

Hlo
ﬁo

3

N
T

3

_88_



ojy

ol

AR AR

=
=

Il

ol =
ol %

=]
F214

sy
AL =

o

<

8H

ioh

_89_



{

o.
—T

OF&q

e

HHZA 8,557m2)

S

F (HA 2F 60,000m2)

ks

[A% 41] TEEX &

_90_



AAE g

.
) .

1A

] A

¥ TEEXS] && ARxlofA H
=

11938}t x4 9 3}

=

i
T
=y

ﬁo
B

(==
file)

5171

e}

[¢}

HH0 o

8

F AFae] &

-

°

ot} o]

9

o] AT, AA s

]

= ot

TEEX

s}

-

Oiq_‘_

[¢}

ARaL o

o1
S,

3}

T

.

& Al A

o3
Rl

ol

me

<0
I

—
fife)

-

oy

x

olo

—_—

0
I

od
Cl

—
10

_T
A
a

_9"_



=
T

Alado] 2t

A3 e

Sk
o!

i o 3}

)

ok

A

o BRI $AFS BANNY A

Bl

olo

AafiM= 27 ds

7

]
o7

ﬂo
il
J_ﬂo
oW
o

M
i
%
A~

ol

0
o

ol
TH

H

=
)

0

A

i

T

)
jobs

olo

ARaL o

fe13
S,

o HA 7l&H gu =Y ¢4 &§: e g}

ow

pr
{|m

o

Yo =&, 22X 7]&, AAIZ Holy #

—_
110

ojo
T

ol
bjo

X

4r

Jo

=K
1 .

B7h A

o)
=

374

L

) .

A2 o] A

_92_



ol

TH

W

7hebE Al

ﬁo

i
‘ﬂ'

pze]

o

H)

o
=

o

o

M
1A
9%

-
ol
pjr

el
Ay

Fee TABHL AR

jokJ
B!
ol
oy
ad

N
K

oj
D

o]
ol

B8

o

Nfo
|

~
10

R
B

ojy
ol

_93_



V. 2842 2 Fu2d

1. ¥3A=

O CSB &A1 AR IA ZAE

Acciden | Final
Accident Location E)ccurre Eg ec;rste Accident Type
d On d On

Sierra  Chemical Co. High | \;,qtang, | 98.01.07 | 98.09.23 Mcannfaiturr?ngi ¢ Bire
Explosives Accident NV ' and Explosion
Union Carbide Corp. .
Nitrogen Asphyxiation | Hahnville | 98.03.27 | 99.0223 | JConfined | Space -
Incident , LA phy
Herrig Brothers Farm | Albert Chemical Distribution
Propane Tank Explosion City, 1A 9804.09 1 99.06.23 | _ Fire and Explosion
Morton International Inc. . .
Runaway Chemical Reaction Ea'f\’ltjerso 98.04.08 | 00.08.16 | Reactive Incident
Sonat Exploration Co. con . - _
Catastrophic Vessel | | F1TKIN: | 980304 | 00.09.21 | Ol and Refining
Overpressurization P
Concept Sciences . .
Hydroxylamine Explosion ﬁllgz\tow 99.02.19 | 02.02.01 | Reactive Incident
Bethlehem Steel Chemical
Corporation Gas Condensate | Chestert | 01.02.02 | 01.12.06 | Manufacturing - Fire
Fire on, IN and Explosion
Tosco Avon Refinery . Oil and Refining -
Petroleum Naphtha Fire g/I:rtlnez, 99.02.23 | 01.03.21 Fire and Explosion
Hazards of Nitrogen ey Confined Space /
Asphyxiation AAE 03.06.25 | 03.06.25 | Acihyviation
Management of Change AAE 98.11.25 | 01.08.28 | HIAI&
DPC Enterprises Festus | Festus,
Chlorine Release MO 02.08.14 | 03.05.01 | Release
Third Coast Industries | Brazoria . P

o Chemical Distribution
Eier’éroleum Products Facility %(ounty, 02.05.01 | 03.03.06 | _“Fire and Explosion
Georgia-Pacific Corp. -
Hydrogen Sulfide Poisoning gﬁnrxl?gt 02.01.16 | 02.11.20 | Release
,v'lr;‘rﬁ’;g;"rggnfeadive Hazard | 21112 | 00.08.01 | 02.10.08 | Reactive Incident
Motiva Enterprises Sulfuric Hot Work -
Acid Tank Explosion E)%/aWSEre 01.07.17 1 02.08.28 Explosion and Fire
BP Amoco Thermal 01.03.13 | 02.05.20 | QOil and Refining -
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Decomposition Incident

Augusta,
GA

Reactive Incident

Sodium Hydrosulfide o o
Preventing Harm AAB 04.07.15 | 04.07.15 | AIA| 8
D.D. Williamson & Co. C
Catastrophic Vessel Failure Lc|><t¢|swlle 03.04.11 | 04.03.12 | Release
Catalyst Systems Inc. | Gnadenh . -
Reactive. Chermical Explosion | utten | 030102031029 | Reactive Incident
OH
First Chemical Corp. . .
Reactive Chemical Explosion za?\jgsgoul 02.10.13 | 03.10.15 | Reactive Incident
Kaltech Industries  Waste | v ® ™| 020425 | 030930 | Reactive Incident
Mixing Explosion NY ! T e
Environmental Enterprises | ~. .
Hydrogen Sulfide Release i(ercw)c}l|nnat 02.12.11 | 03.09.17 | Release
C%SS F(i)rgerating Ltd. Vapor Eo_ls:Qaro 03.01.13 | 03.09.17 | Flammable Vapor
After Katrina Special .
Precautions Needed During o Oil and Refining -
Oil and Chemical Facility ANE 05.09.08 1 05.09.08 | fire ang Explosion
Startup
. Baton
Honeywell Chemical
Incidents EAO uge, | 03.07.20 | 05.08.08 | Release
CTA Acoustics Dust | Corbin, Combustible Dust
Explosion and Fire KY 03.02.20 | 05.02.15 Explosion and Fire
West Pharmaceutical : :
: ; Kinston, Combustible Dust
Eﬁglces Dust Explosion and NC 03.01.29 | 04.09.23 Explosion and Fire
- . L. | Miami Chemical
Ol)s(?c;cgcé)S(lgl(r)ns?onAldrlch NItrC | Townshi | 03.09.21 | 04.08.24 Manufacturing - Fire
P p, OH and Explosion
. o Chemical
STechnlc llng. Ventilation Cranston, | 03.02.07 | 04.08.20 | Manufacturing - Fire
ystem Explosion RI and Explosion
Removal  of  Hazardous
Material from Piping | IA& | 04.01.13 | 04.07.15 | HIAI&
Systems
: S t . . .
Praxair ~ Flammable  Gas . Chemical Distribution
Cylinder Fire k/l%u s, ] 0506241060615 | "o ang Explosion
. . Chemical
Marcus | Oll and - Chemical | 1oyston, | 04.12.03 | 06.06.06 | Manufacturing - Fire
P X and Explosion
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MFG Chemical Inc. Toxic| Dalton, . .
Gas Release GA 04.04.12 | 06.04.11 | Reactive Incident
sterigenics  Ethylene - Oxide | Ontario, | 04 0g 19 | 06.03.30 McanEfa?turr?ngi ¢ Bire
Explosion A and Explosion
. Perth Chemical
Gége’lcz;;(lelrz)(a;iosrfrV|ce Company Amboy, | 05.01.24 | 06.01.25 | Manufacturing - Fire
P NJ and Explosion
Giant Industries  Refinery | Gallup, Oil and Refining -
Explosions and Fire NM 04.04.08 1 05.10.26 | fire and Explosion
Hayes Lemmerz Dust . Combustible Dust
Explosions and Fire g'#nlt"\lngt 03.10.29 | 05.09.27 Explosion and Fire
Bethune Point Wastewater | Daytona
Plant Explosion Beach, 06.01.11 | 07.03.13 | Flammable Vapor
FL
Formosa Plastics Vinyl llliopolis, | 04.04.23 | 07.03.06 l\/(I:anEfa(Zturr?ni E: I&-']ireI
Chloride Explosion IL POTIS, o e and Explosior%
DPC Enterprises Glendale
Chlorine Release glzendale, 03.11.17 | 07.02.28 | Release
Combustible Dust Hazard Q Combustible Dust
Investigation AAE 04.10.01 | 06.11.09 Explosion and Fire
Valero Delaware City .
Refinery Asphyxiation | Delaware | 05.11.05 | 06.11.02 | ,copfined ' Space /
Incident City, DE phy
Positive Material o Oil and Refining -
Verification : Prevent Errors AAE 05.07.28 | 06.10.15 Fire and Explosion
. Point Chemical
grormosa. Plastics Propylene | comport, | 05.10.06 | 06.07.20 | Manufacturing - Fire
P X and Explosion
Egé'os/ioﬁme' Chemical Plant Danvers, | 061122 | 030513 | Community Impact
EQ Hazardous Waste Plant| Apex, .
Explosions and Fire NC 06.10.05 | 08.04.16 | Community Impact
E)S()élnc;c?iroonn Chemical (l\)/lnorlglgnt 06.01.31 | 07.07.31 | Reactive Incident
Emergency Shutdown
Systems for Chlorine | AIAI& 02.08.14 | 07.06.14 | Release
Transfer
Partridge Raleigh OQilfield | Raleigh, Hot Work -
Explosion and Fire MS 06.06.05 | 07.06.12 Explosion and Fire
Universal Form Clamp Co.
Explosion and Fire Belzﬂlwood 06.06.14 | 07.04.10 | Flammable Vapor
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BP  America (Texas City)| Texas Oil and Refining -
Refinery Explosion City, TX 05.03.23 | 07.03.20 Fire and Explosion
: Port :
Imperial  Sugar Company Combustible Dust
Dust Explosion and Fire )[/k\{er%t’xvor 0802.07 | 03.09.24 Explosion and Fire
T2 Laboratories Inc. . . .
Reactive Chemical Explosion fIZCkEI?nVI 07.12.19 | 09.09.15 | Reactive Incident
Allied Terminals Fertilizer .
Tank Collapse é(]?khees\%)\e 08.11.11 | 09.05.26 | Community Impact
Little General Store | Ghent,
Propane Explosion WV 07.01.30 | 08.09.25 | Flammable Vapor
D e s . s
Barton Solvents Flammable - Chemical Distribution
Liquid Explosion and Fire :\gomes, 07.10.29 1 08.09.18 | "o 3nd Explosion
Valero  McKee  Refinery | Sunray, Oil and Refining -
Propane Fire X 07.02.16 | 08.07.09 Fire and Explosion
: Valley . e
Barton Solvents Explosions Chemical Distribution
and Fire (KZSenter, 07.07.17 1 08.06.26 | "o 3nd Explosion
Veolia Environmental | W e s t
Services Flammable Vapor | Carrollto | 09.05.04 | 10.07.21 | Flammable Vapor
Explosion and Fire n, OH
Kleen Energy Natural Gas | ,,.
Explosion VI\\//Irl]dcél:I$to 10.02.07 | 10.06.28 | Flammable Vapor
Packaging Corporation Hot Work -
Storage Tank Explosion IvimVSIha 08.07.29 | 10.03.04 Explosion and Fire
Seven Key kLessons ;E]O
Prevent Worker Deaths o #VALUE o
During Hot Work In and HAIS ! 10.03.04 | ZIAI8
Around Tanks
ConAgra Natural Gas | Garner,
Explosion ~and  Ammonia NC 09.06.09 | 10.02.04 | Flammable Vapor
Release
- . Corpus
CITGO Refinery Hydrofluoric S
Acid Release and Fire _IC_;rlstl, 09.07.19 | 09.12.09 | Release
INDSPEC Chemical | Petrolia,
Corporation Oleum Release | PA 08.10.11 1 09.09.30 | Release
Hoeganaes Corporation | Gallatin, Combustible Dust
Fatal Flash Fires TN 11.01.31 | 1201.05 Explosion and Fire
Oil Tank Safety Study Weleetka | 10.04.14 | 11.10.27 | Community Impact
, OK
Texas Tech University . .
Chemistry Lab Explosion 'II-';J(beCkI 10.01.07 | 11.10.19 | Reactive Incident
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DuPont Belle Toxic| Belle,
Chemical Releases WV 10.01.23 | 11.09.20 | Release
Chemical
cooodyear Heat  Exchanger | poyston, | 08.06.11 | 11.01.27 | Manufacturing - Fire
P X and Explosion
. . Chemical
Bayer CropScience Pesticide | ngtiyte, | 08.08.28 | 11.01.20 | Manufacturin i
> , .08. .01. g - Fire
Waste Tank Explosion WV and Explosion
Xcel Energy Company Confined Space /
Hydroelectric Tunnel Fire S\Sr?r%gt 07.10.02 1 10.08.25 Asphyxiation
: N e w .
AL Solutions Fatal Dust Combustible Dust
Explosion g#dmk\)/\?\gl 10.12.09 | 14.07.16 Explosion and Fire
Tesoro Anacortes Refinery Oil and Refining -
Fatal Explosion and Fire ,SAn\?VcA?rte 10.04.02 | 14.05.01 Fire and Explosion
Silver Eagle Refinery Flash| Woods . - )
Fire' and Explosion and|Cross,|09.01.12 | 14.04.14 Fi?él adeEle?)fslincL?wg
Catastrophic Pipe Explosion | UT P
NDK Crystal Inc. Explosion . .
with Offs%e Fatality B(lell_wdere 09.12.07 | 13.11.14 | Community Impact
Carbide Industries Fire and - Chemical
Explosion Louisville | 11.03.21 | 13.02.07 | Manufacturing - Fire
, KY and Explosion
Donaldson Enterprises, Inc.
Fatal Fireworks Disassembly | Waipahu, | 11.04.08 | 13.01.17 | Reactive Incident
Explosion and Fire HI
E. I. DuPont De Nemours | Buffalo, Hot Work -
Co. Fatal Hotwork Explosion | NY 10.11.09 | 120419 Explosion and Fire
West  Fertilizer Explosion| West, Chemical Distribution
and Fire X 13.04.17 1160128 | "rire and Explosion
Caribbean Petroleum . ST
. . Chemical Distribution
Eﬁgmng Tank Explosion and Ea)[/a?{mx‘l 09.10.23 | 15.10.21 | s and Explosion
Horsehead Holding Chemical
Company Fatal Explosion | Monaca, | 10.07.22 | 15.03.11 | Manufacturing - Fire
and Fire PA and Explosion
Chevron Richmond Refinery | . Oil and Refining -
Fire Slcg'&non 12.08.06 | 15.01.28 | ' Jnd Explosion
Millard Refrigerated
Services Ammonia Release lhgfdor 10.08.23 | 15.01.15 | Release
US Ink Fire Rutherfo | 121009 | 150115 | Combustible _ Dust
d . NJ e R Explosion and Fire
Key Lessons for Preventing -
incidents  from  Flammable | (3" ©+ | 140003 | 141030 | S O B Mot N1ty
Chemicals in  Educational P °
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Demonstrations

Delaware ~ City  Refining Oil and Refining -
Company ([?iillawgge 15.11.29 117.0518 | (re and Explosion
Freedom Industries | -\, rjesto | 14.01.09 | 17.05.11 | Release
Chemical Release n, WV o e
ExxonMobil Torrance Oil and Refining -
Refinery Explosion EoArrance, 15.02.18 | 17.05.03 Fire and Explosion
. . Chemical
Eﬁ\lrlg?i%n Facility Fatal Pensacol | 16.08.28 | 17.04.20 | Manufacturing - Fire
P a, FL and Explosion
s - Chemical
EXVH'(')'?{QS andOII:?:éns Plant Geismar, | 13.06.13 | 16.10.19 | Manufacturing - Fire
P LA and Explosion
ac oy Martinez  SUlNC | Martinez, | 14.02.12 | 160802 | Release
CA
GULF .
Macondo  Blowout and | O F Oil and Refining -
Explosion MEXICO, 10.04.20 | 16.04.20 | £re ang Explosion
MiI
DuPont La Porte Facility| L a
Toxic Chemical Release Porte, TX 141115 1 19.06.25 | Release
grvor Trust: fatal Gas Well Eiétj?&glg 18.01.22 | 19.06.12 | Explosion and Fire
OK
Enterprise Pascagoula Gas P'\g ionsts 16.06.27 | 1902.13 Chemical Distribution
Plant Explosion and Fire MS ' e Ve - Fire and Explosion
: Chemical
chrkema Inc. Chemical Plant | _Crosby, | 47,0829 | 18.05.24 | Manufacturing - Fire
and Explosion
Packaging Corporation of - Hot Work -
America Hot Work Explosion LDAerldder, 17.0208 | 18.04.24 Explosion and Fire
MGPI Processing, Inc. Toxic| Achison, | 16.10.20 | 18.01.03 | Release
KS
ExxonMobil Baton Rouge| Baton . -
Re(fjinery Chemical Release | Rouge, | 16.11.22 | 17.09.18 Ficr)él angExglgfsl,in(;rr:g )
and Fire LA
Philadelphia Energy . - )
Solutions (PES) Refinery Fire | Philadelp | 19.0621 | 22.10.11 | (Ol and_ Refining
and Explosions hia, PA Fire and Explosion
Sunoco Logistics Partners Hot Work -
Flash Fire ld\le_clt_l>e<:r|an 16.08.12 | 22.09.28 Explosion and Fire
Loy Lange Box Company| St .|4170403|2207.29| Community Impact
Pressure Vessel Explosion Louis T o y 1mp
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MO

AB Specialty Silicones, LLC | Waukega | 19.05.03 | 21.09.24 | Release
n, IL
Evergreen Packaging Paper | Canton,
Mill -~ Fire During Hot Work | NC 20.09.21 | 21.09.24 | Release
Aghorn Operating
Waterflood Station T()?dessa, 19.10.26 | 21.05.21 | Release
Hydrogen Sulfide Release
- Barbour
EMldIa.nd Resource Recovery County, | 17.05.24 | 19.12.17 | Reactive Incident
xplosion
WV
Watson  Grinding Fatal . .
Explosion and Fire %?uston, 20.01.24 | 23.06.29 | Explosion and Fire
. . Chemical
avacker Polysilicon Chemical | charjesto | 20.11.13 | 23.06.15 | Manufacturing - Fire
n, TN and Explosion
LyondellBasell La  Porte| L a
Fatal Chemical Release Porte, TX 21.07.27 1 23.05.25 | Release
- Lake
Bio-Lab Lake Charles : :
Chemical Fire and Release E'Af\warles, 20.08.27 | 23.04.24 | Reactive Incident
Husky  Energy  Superior - Oil and Refining -
Refinery Explosion and Fire \S/\bjlperlor, 18.04.26 | 22.12.29 Fire and Explosion
Kuraray Pasadena Release Hot Work -
and Fire ga%\(den 18.05.19 | 22.12.21 Explosion and Fire
. Port
TPC_Port Neches Explosions | N ches, [ 19.11.27 | 22.12.19 | Explosion and Fire
and Fire TX
Wendland 1H Well Fatal | Burleson . .
Explosion County , 20.01.29 | 23.12.26 | Explosion and Fire
X
. Chemical
MCO LLC Fatal Fire and | _Crosby. | 190402 | 23.12.21 | Manufacturing - Fire
P and Explosion
Foundation Food Group - -
Fatal Chemical Release Sam&z\wll 21.01.28 | 23.12.11 | Release
Didion  Millin Company - . .
Explosion and L5 \C/\ﬂmbrla, 17.05.31 | 23.12.06 | Explosion and Fire
Yenkin-Majestic Resin Plant
Vapor Cloud Explosion and | Columbu | 21.04.08 | 23.11.30 | Explosion and Fire
Fire s, OH
Intercontinental  Terminals Plz?rke = 19.03.17 | 23.07.06 | Explosion and Fire
Company (ITC) Tank Fire T ' e e P
: : Chemical
-Optima Belle Explosion and | Belle, 501508 | 2307.06 | Manufacturing - Fire

and Explosion
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@ Jeff Johnson(2023), TEEX Aims to Make Disaster Training
Almost Like the Real Thing, American Chemical Society

@ CSB(2006), COMBUSTIBLE DUST HAZARD STUDY, INVESTIGATION
REPORT

@3 CSB(2013), WEST FERTILIZER COMPANY FIRE AND EXPLOSION(15
Fatalities, More Than 260 Injured), INVESTIGATION REPORT

CSB(2021), Fatal Liquid Nitrogen Release at Foundation Food Group,
INVESTIGATION REPORT

@® CSB(2021), Foundation Food Group Fatal Chemical Release.
INVESTIGATION REPORT

® CSB(2005), BP America (Texas City) Refinery Explosion,
INVESTIGATION REPORT

@ CSB(2022~2026), Strategic Plan
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