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Year Major Accidents Materials USA Regulations | EU (UK) Regulations
Involved
1974 Flixborough, UK Cyclohexane HSWA
1976 Seveso, Italy Dixoin
1982 Seveso Direcive
1984 Mexico City, Mexico LPG CIMAH
Bhopal, India MIC
1985 CEPP
1986 EPCRA (SARA Title
111)
Chemical Accident
Prevention Program
Chemical Safety
Audit Program
1987 ARIP
1988 Norci, LA, USA Propane CIMAH Amendment
1988 Piper Alpha, North Crude Oil
Sea, UK Platform
1989 Pasadena, TX, USA | Ethylene and
Isobutane
1990 CAAA sections 304 | CIMAH Amendment
& 112(r)
1992 OHSA PSM Management of Health
and Safety at Work
(MHSW)
1994 CIMAH Amendment
1996 EPA RMP
1997 Seveso Directivell
1999 Risk of Major Hazard
Accidents- (the
Netherlands)
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2413 BHER H P R AE
USA OHSA PSM USA EPA RMP EU Seveso Directivel |
OHSA 29 CFR 1910.119 EPA 40 CFR Part 68 RMP for Council Directive 96/82/EEC
PSM of Highly Hazardous Chemical Accidental Release on the Control of

Chemicals

Prevention

Major-Accident Hazards
Involving Dangerous
Substances

Protecting Employees in the
Workplace

Protecting the Public

Protection the Quality of the
Environment and Protecting
Human Health

Final Rule Feb., 1992
Effective May, 1992
Deadline May, 1997

Final Rule June, 1996
Effective Aug., 1996
Deadline June, 1999

Final Rule Dec., 1996
Effective Feb., 1997
Deadline Feb., 1999

Elements-
PSI,
PHA,
MOC,
MI,
HWP, 11, etc.

Hazard Assessment (OCA, WCS),

Prevention,
Emergency Response,
Management System

SMS,

MAPP,

Emergency Plan,
Land-use Planning,
Inspection System,
MARS,

Domino Effects
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ii.

1il.

BRPG-1— ' li~ 1 > iy 57 & 2 P B -
a1 =25 PE A (the maximum airborne concentration below which
it is believed that nearly all individuals could be exposed for one
hour without experiencing other than mild transient adverse health

effects or perceiving a clearly objectionable odor.) °

ERPG-2— o l'| §td 11 » [ T 57 % i FRzfe o
[RGB e PRIV R AP S L S PR
(the maximum airborne concentration below which it is believed that
nearly all individuals could be exposed for up to one hour without
experiencing or developing irreversible or other serious health effects
or symptoms that could impair their abilities to take protective

action.) °

i. ERPG-3 — H'Jf}lg{ [t ] B ijﬁéi@#i g

I ?‘H' (= 2P A (the maximum airborne concentratlon below
which it is believed that nearly all individuals could be exposed for
up to one hour without experiencing or developing life-threatening
health effects.) °
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0.2758 [f%]
4 0.2758 [HERTT S H SFPrlif
5 0.3447 ]%T U TSR TE L H ¥R tall hydraulic press(40000 165 )4
B
5~7 | 0.3447~ |55 20 5 = i
0.4826
7 0.4826 [HEEV DV &5 HI B
7~8 | 0.4826~ |ESANS(8~12 [ 1 » 2 F -1 PR g A I B

137




Bl i
0.5516
8 | 0.5516 |12 [+ ST
9 | 0.6205 [FENE|FH VI E oL = Pl
10 | 0.6894 %%%F?JE—%:? EJEE‘; ; qu%_ (7000 fhyF2ps = By gt 2
E1RRS S (12000 F5) ) f
15.5~29 1.0686~ [1~99% * Fi5=5=
0 | 1.9994
BYAEEPTIRR B [ 7 ST T e i S — PSR
E[ R %”E P75 | e f[f%ﬁ\’?‘f ki f@ﬁ?’* LERY A 5]
PrEfEsE (250 22 N1 500 2 [i)@%i*‘eﬂfﬂ“@&_ Ipsi R VIRTES > 20 2V
{0 e
i B/ AR (Wind Speed/Atmospheric Stability)
(M 1999 5 5 Guv el £ B Y = R IS
2.15m/sec » fELEES] ﬁ]ﬁfﬁlrfft TEL 2m/sec ©
I?I“‘*ﬁ IRSPHACHERS - U ECRILY 50 T - IR -
CEIEREE - 5 %ﬁ%{@&%wﬂm I AR S
E'l@j\%% PR B 5 B A~F 350 > A/B/C FUES Hp I
E/F p3E % 7t D [T 58 75 I py e tﬁl‘(mé@éf ;‘/‘[‘ﬁilﬂ ’
ORI PR 5 RER L D
Pasquill 35075 A,
10270 | F IR G
LRI || - | B | SRR 48 1) | RS 38
) A |AB| B
23 |AB| B | C E F
3-4 B [BC| C D E
4-6 Cc |cD| D D D
>6 c| D | D D D
:t

138

A: Jlsﬁ AR B ARE CESTARE > Deflif] > BAREEARE > FARE .




ST AR B R e R
4.7 33k 54 (Ambient Temperature/Humidity)

[MME19997F S 447 YH F Y 3%![]?1![1’@;3 RV T IS EE21.6°C
1R T TH I RE80% » ABURS ) FrRFHRIENE 125°C » 1547 Fh80% (4 BiSa i it
iy e~ e AR E T R TR R 20°C > [NIFRR R R
7B R 7 [25°CRER ) -
5T ) L (Height of Release)

ARSI 7 5
6.7 1f= B7% (Surface Roughness)

f@?ﬁ'ﬂ%?ﬁ@?ﬁﬂﬁﬂf’ﬂ%ﬁ?j H B o
TIMTRTE

(1) [P
a.%ir’,’f}’d@ﬁéﬂ%!ﬁiﬁ? 25°C i - iﬁ;l%f J ﬁfj’iﬂﬁ@ﬂlﬁ%} SRR SIS 10 5
S IR -
b-E"{’?’J@Tﬁ@%ﬁﬁfﬂff\ 25°C | > T@F%”Ffﬁﬁﬁ@ﬁr&lﬁgﬁ{‘\ﬁ’ﬁgﬁfyﬁi% » R
B 1 2 53 A -
(2) AP
a-@ﬁ%"f”ﬁi’ﬁﬁ'éﬁ?ﬁi‘?wﬁd I ﬁ%ﬁ‘%’}%i@’ ISR 3%
-] F,J?J 3% FIUF[‘W@:}?%%E‘?%@ °
(3)sy % g
AU PP R SR LSNP AR

T RN 5 SR AT W ~ 23
B o

139



93 ¥ W 47

140

F413 ek ST

B B Sl B o |

Cloud Fogbpeing

250 4

150 =

100 N0 300 40 S0 B0 700

Diglancs in m

SAFET Professional "Warsion 5.1
Study: BMPA

Walenal. ACRYLOMNTRILE-R
Case best

‘Waather 0 20 mis

Instantarsois

Time (s)

— D000 Area=0 70 s5q m
12170 Aresa=24540000 gq m
2330 Apea=250 1000 sqg mi

— 31,50 A= 7T0 00 5q m

Concemraton (ppm) 35 00
Exaraging tims 1000 5




ﬁ%ﬁ'4.1.4

SN S Y A B

Eaify Ignitinn Explosion Cverpesssums

EAFETI Professional Warsion 5.1
Study: FMPA

150 <+ Materal WINYL CHLORIDE
Case tast
o 100 4 Weaathar D 2.0 mis
i
KEY
P
& I 0. DEES bar(g)
fi LR 0000 )
E 0.21 bely)
-5+ + Release Paint
i
A A00 +
™ el
B0 0 s 0 s 00 1@
Distance in m
B4.15  JEERPINGEE By R
Late Ignition Explosion Cherpressure SAFET Profassions Yersion 5.1
Study: RFA
30 1 e Materiat WINYL CHLORIDE
+ e o, G el
o 150 1 lr___,"" RK Weather D20 mfs
i /
. 4/ Y KEY
bl |
& / B 01,0539 bang
n Tl ; I 01000 barg)
; g0 4 | .JI 0.21 barig)
1 I"'., J,.-" ¢ Releats Poid
i N,
f A5 RN o
m 1 h e -'I’J

Distance in m

141



S

414 BSGuHE M MEIEY B
2 i =1 500m | 1000m
R I8 1170 R 5 R 60 57 |55 60 53 | 250m .
B e | | 500m %
- g L T I A o I (O B el e e i i M)
L X [ 1 Rl A I R D I - SN NN i H
= AN L | BT Bt i I B R Rl T R R 0 e i
1 (S B8 NO RMP | EVEU[| MIACC| & % = | i | | 2 | 1psi 2 1psi V| B
L . . w HE ! 2] | =as =N i ~
i ke) | (ke) | ko) | ™|, | T |, a0 | ey s | PTEED | (ke
) i e A% (ppm) | KD | RTEY IS TRE ke)
do) || IR IR | g |
g
(kg) (F) (kg) | (kg
1,2-=
1 [1,2-Dibromoethane o 106-93-4 50,000/ 1,000 50 T | 18.62| 100,000 710,000 — — {500,000
2 |Acrolein PP 107-02-8)  2,269|200,000[ 1,000 50 150/ T | 0.50 160 540/ — — 500
H%
3 |Acrylonitrile ﬁ? | 107-13-1 9,074(200,000 50 20,000{ T | 35.00] 15,500/ 62,000 — — 50,000
o
H%
4 |Allyl alcohol @ | 107-18-6| 6,806 1,000{ 50 T | 15.19 25,000 115,000, — — 100,000
[NIL
Ammonia %?L(?\
5 7664-41-7|  4,537/500,000| 10,000 50,000/ T |200.00] 3,100, 15,100 — — 10,000
(anhydrous) )~k
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STPE TS B S A

2 1 =l 500m | 1000m
AL 55 60 57 |57 60 53| 250m g
| e e . L 500m %5
ez S o eyl P B (O BTl bl b il ol el e
. B 1 e A B E N N S SO D N = R o=
A ey on || cas | B R B T ) s s | s s T AR
gt | SRR B I RMP [ZER[|MIACC| & | , | () , . . C P 1psi | L
7] i NO. s | D Byl [ | iR | F RS | 1psi B
i kg) | kg | kg |17 S ) : o | PIEE | (k)
) (e k) | (ppm) | RifELY | RiffY piRE (ke)
do || W R | k) |
g
(kg) (F) (kg) | (kg)
4
6 |Arsine fill{~ & | 7784-42-1 454 10, 100 50| T| 0.50 27 103 — — 100
=
7 |Boron trifluoride ﬁ;’” 7637-07-2| 2,269 500 -- T | 10.83 480 1,800, — — 2,000
8 |Bromine 35 7726-95-6|  4,537|500,000[ 5,000 1,000{ T | 1.00| 1,150[ 4,400 — — 5,000
LR
9 |Bromomethane %% ~ ['I|  74-83-9 200,0000 500 2,000/ T | 50.00] 2,500 13,000 — — | 10,000
s
R
10|Carbon disulfide #.,ﬁ' 75-15-0  9,074/200,000( 1,000 50 63| 5,000 T | 50.00, 6,600| 38,000 — — | 50,000
3
11|Chlorine 7 7782-50-5|  1,134| 25,000( 1,000{ 50 5,000[ T | 3.00 150 550, — — 500
:=‘f15\
12|Chloroform %;‘F'f 67-66-3| 9,074 50 T | 50.00[ 20,000 120,000] — — 100,000
= F
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93 5 S 457

2 1 =l 500m | 1000m
AL 55 60 57 |57 60 53| 250m g
Wy, | Bl S | G5 | G g | DO L
Ry o [ESZI IEL’ "}J’ 4 [ﬁ‘l\ B El ‘I‘ﬂ:‘r (T) 2) 1= UEl— 2 VEl— 2 7N \QJ‘EJJ“ESE‘IEF{ %‘132{51;55
i I 7Y T Bt s B O Bl T R R e e i el A
R SR IR RMP  [#VFi | MIACC| ) | | | [*45 : : < | 1osi 1 [ 1pst TR
i : NO. .o | P ph| Ml | kR | 1R (1psi
i (kg) kg) | kg | BT e . : | ATRED | (k)
) (e k) | (ppm) | RfELY | RiffLY piRE (ke)
o | | W R | k) |
(kg) (F) (kg) (kg)
5
A
13|Chloromethyl ether @{j M sarss 454 1| 1,000 50 T| 005 130 450 — - 500
Chloromethyl PSS
14 | 107-30-2] 2,269 1 50 T| 055 270, 9200 — — 1,000
methyl ether P I ok
15|Crotonaldehyde  |*ITIf%| 4170-30-3 9,074 1,000 - T | 10.00[ 15,000 57,000 — — | 50,000
NS
g
. | R
16[Epichlorohydrin  [,_ 106-89-8) 9,074 50 T | 20.00[ 100,000| 350,000, — — 200,000
E
-[1,2]-
#-[3]-
[
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2 1 =l 500m | 1000m
AL 55 60 57 |57 60 53| 250m g
| g, | e b S D DO S Rl L
e e e 7, | _IJIFLJ\ By El e (T) ﬂ’lé El— = UEL— = B3I \#J‘EJJ‘LIZ?'SIEP{ Ty =
e T cas | KBRS GO G TR ) s e | e s T RS PR
i SR AR R RMP  [#UR(I (MIACC| ) | . | (85 |0 |70 s | 3 ps |1pg 1 [ 1PSEY | R
k| X NO. L ph| il | R | F1ERX |1psi v N
i (ke) kg) | (kg) || ] ) : o | IDEED | (ke)
) (e k) | (ppm) | RifELY | RiffY piRE (ke)
deo| 1 TRE | RE | kg |
g
(kg) (F) kg) | (kg)
1-5
2,38
S5k
B Eas
}{;la" <%
17|Ethylene oxide |, - 75-21-8| 4,537 50,000/ 10,000 50 5,000/ T | 50.00 1,500, 5,600 — — 5,000
il
e
SNTCHH
18|Ethyleneimine ¥ ~ "¢| 151-56-4|  4,537| 50,000 50 500/ T | 10.23|  4,100] 11,500, — 10,000
Sk
19|Fluorine ik 7782-41-4 454 1,000[ 50 T| 5.00 120 450, — 500
P ~
Formaldehyde -
20 , S~ | 50-00-00 6,806 50,000 1,000/ 50 5,000 T | 10.00] 5,800 22,400 — 20,000
(solution) P
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93 5 S 457

2 1 =l 500m | 1000m
AL 55 60 57 |57 60 53| 250m g
L S | G5 | G g | DO L
re s = IEL .,}J, i | By | P ‘I\ﬂ:ﬂ (D] 2% | #A- 1 VR o g \#J‘E”'LE‘\E'EJQ %‘1$E§é
I 7Y T Bt s B O Bl T R R e e i el A
[~y B | RMP |ZEEU[|MIACC| & | | (=) T . i B Lpsi | PR
. NO. s | D Byl [ | iR | F RS | 1psi B
7 (kg) kg) | (kg) | [ O . : o | IRED | (kg)
) (e k) | (ppm) | RfELY | RiffLY piRE (ke)
deo| 1 TRE | PRE | kg |
g
(kg) (F) (kg) (kg)
i
eIk
Hydrazine S| 302-01-2) 6,806 10,000] — T| 840 19,0000 77,000[ — — | 50,000
Al
BB 6806
Hydrochloric acid fi 5 7647-01-0 70 230:000] 10,000 5,000 T | 20.00 650 2,400 — — 2,000
2T
i
Hydrocyanic acid |& ~ &t|  74-90-8| 1,134/ 20,0000 500 50 1,000/ T | 10.00, 1,750/ 5,800 — — 5,000
kR
am [~
Hydrogen fluoride |& & | 7664-39-3 454| 50,000| 10,000 1,000 T | 20.00 5200 2,500, — — 2,000
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2 1 =l 500m | 1000m
AL 55 60 57 |57 60 53| 250m g
| g, | e b ot | o iy | o e | g S00M B
(= SR e | P g (D) AT | S5 ) G35 g e S
il TH cas | ol Ul | | | e | g s T H TR
Pl esmpm g (1 RMP | #E(]] [ MIACC | # gy || ST ro |12 1psi g
% (= Fﬁ#l‘}\ Ll I: Cl %TF" [ ~ | J - FoMEE | MEER s = 1pSst . Af‘ - IE
- : NO. o | @ ph| i | A IEA | & %A | 1psi N
7 (kg) kg) | (kg) || B PME | (ke)
) (e k) | (ppm) | RifELY | RiffY piRE (ke)
do || W R | k) |
g
(kg) (F) (kg) (kg)
Zu{=F
25|Methyl chloride Z:,I j 74-87-3 4,537 1,000 -- T [400.00] 16,500] 63,0000 — — 50,000
L
26Methyl hydrazine i 60-34-4 6,806 50 T 5.00f ** *k — — 5,000
L f=p
27|Methyl iodide b 74-88-4 1,000{ 50 T | 50.00] 13,500, 87,000f — — 50,000
. Bk
28|Methyl isocyanate Fl[pﬁ 624-83-9 4,537 150 5 300 T 0.50 150 500f — — 500
FI
eSS
29|Nickel carbonyl &L~ $4(13463-39-3 454 100 50 100| T 0.10 ** *k — — 500
[~
30|Nitric acid ﬁj@? 7697-37-2 6,806 300 T | 10.08) 10,800 52,0000 — — 50,000
31|Peracetic acid Jﬁ}ﬁé’:@ﬁ 79-21-0 4,537 5,000| T 1.45 3,100, 12,000, — — 10,000
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2 1 =l 500m | 1000m
AL 55 60 57 |57 60 53| 250m g
| e . | 500m %
s S o eyl P (O BT bl B il sl el e
=[x 1 L= L [ ED L], N I N S e -Sa= LI Sp=
1 L e s U | || A e | e (s T HT TR
. l‘%ﬁ#ﬁ@/ FFE (Y NO RMP | ZEEU[|MIACC| 2, o =) o | g | e |1psi ;I/ii_lpmm[/ L
L . . . g ! 2] | A =N i ~
7] (kg) kg) | (kg) |1~ T . - o | TED | (kg)
) (e k) | (ppm) | RfELY | RiffLY piRE (ke)
do || W R | k) |
g
(kg) (F) (kg) (kg)
E‘I‘fk_\
B
32|Phosgene TR 75-44-5226.86025) 750 10| 5 100 T | 0.20 13 47| — — 50
fifk
. Ll
33|Phosphine L. gy 78035120 22690 100 500) 50 50/ T| 0.50 13 51 — — 50
Phosphorus =R
34 7719-12-2| 6,806 100/ 50 T| 499 5200 20,0000 — — | 20,000
trichloride figk:
. B
35|Propylenc oxide |, 75-56-9|  4,537| 50,000/ 1,000 42/10,000| T |250.00| 26,000( 167,000, — — 100,000
[t
36 Propyleneimine |, 75-55-8|  4,537| 50,000 50 T| 51.50] 11,400 49,000] — — | 50,000
37|Sulfur dioxide | ™| 7446-09-5|  2,269/250,000| 500 1,000/ T | 3.00 125 490 — — 500

148




ST PSR BB S R A

2 1 =l 500m | 1000m
AL 55 60 57 |57 60 53| 250m g
W g, | B ()| F1E | g | 1 1 e >00m %
, - L T RN e I T Nl I Bl Rl i i = U Pt
A ey on || cas | B R B T ) s s | s s T AR
] (BRI 7 RMP |#VRLH[|MIACC | & | | (B , o o | Tpsi V| TR
k| X NO. L ph| il | R | F1ERX |1psi v N
i (kg) kg) | (kg || SE I . : o | IDEED | (ke)
) (e k) 5| (ppm) | KAL) BT PSR (ke)
deo| 1 TRE | RE | kg |
g
(kg) (F) (kg) (kg)
Jli‘?ﬁ
PIF AL
38| Tetramethyllead |, . 75-74-1|  4,537| 50,000/ 1,000 1,000 T | 037 ** ok — — 1,000
7
Vinyl acetate R
39 108-05-4| 6,806 50,000 -- T | 75.00] 39,000 220,000 — — 200,000
monomer Sl
40|1,3-Butadiene  [%%~1,3-| 106-99-0| 4,537 10,000/ 50 F — — | 6,500 50,000 5,000
oI
1,4-~
%
41|1,4-Dioxane .| 123:91-1 10,000/ 50 F — — | 11,000/ 77,000/ 10,000
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2 1 =l 500m | 1000m
AL 55 60 57 |57 60 53| 250m g
| g, | e B g | e g | enor gt oo S00m L
(g S| B | s | P g () &1 | S35 E 35 MElE S
CL [T Gt IR el o Tl | | s e | e ppess| T MO
mel | SR BRI RMP |ERl[|MIACC| & | . | (B ol | s | oo |1 g [ 1PSEY | L
7| 0 NO. ) ) y - ph fl | FERX | F RS | 1psi T~ .
e I P P e LT e I
do || W R | k) |
g
(kg) (F) (kg) (kg)
i
ok
42|Acetaldehyde LR 75-07-0 4,537 50,000, --| 39 F — — | 11,000{ 92,000 10,000
43|Acetone [° it 67-64-1 50,000 158 F — — 8,700( 86,000 10,000
44|Acetonitrile B 75-05-8 10,000 -- F — — |10,300] 87,000{ 10,000
TOH
45|Acetylene s | 74-86-2 4,537| 50,000, 10,000 --| 5,000| F — — | 14,000{ 125,000 10,000
RS
46|Benzene E 71-43-2 10,000 50 F — — 9,200/ 60,000/ 10,000
47|Butane ok 106-97-8 4,537 10,000 = F — — 6,200/ 42,000/ 5,000
48|Butyraldehyde O g 123-72-8 10,000 -- F — — | 11,500[ 79,000/ 10,000
B
49|Chloropicrin @ = | 76-06-2 100 10 F — — ok ok 100
I
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2 1 =l 500m | 1000m
UL |1 R 60 53 |B 60 53 | 250m =
i e s - 500m
o g | e | e | P e (D A |G| G -
=G =N e o R R VR P
A ey on || cas | B R B T ) s s | s s T AR
1 ("SR B8 (I g NO RMP |ERl[|MIACC| & | | (B | | e | s |1esi i 1psi 7| B
A . R ! S S —
& ko) | ko) | @ |1 | e L RE | (ke
) (e k) | (ppm) | RifELY | RiffY piRE (ke)
o | | W R | k) |
(kg) (F) (kg) (kg)
=
50|Cyclohexane B 5| 110-82-7 50,000 - F — — | 6,500 51,000 5,000
51|Ethane sk 74-84-0, 4,537 10,000 - F — 11,000 88,000 10,000
;“ {==4
52|Ethyl chloride ;' 75-00-3| 4,537 10,000/ 50 F — — 14,000 89,000/ 10,000
53(Ethyl ether Ok | 60-29-7| 4,537 50,000 36 F — 10,500 65,000/ 10,000
54(Ethylene "o, 74-85-1] 4,537 10,000 - F — — | 73000 38,000 5,000
1,2-=
55|Ethylene dichloride .. | 107-06-2 50,000 - F — — 26,000/ 240,000/ 20,000
ﬁ S
56|Gasoline | 8006-61-9 50,000 148 F — — | 7,900] 76,000 10,000
57|Hydrogen & 1333-74-0|  4,537| 50,000, 1,000 ~| 5,000 F — — 8,200 65,000% 5,000
Liquified (™t
58 L |68476-85-7 10,000 - F — 5,500 49,000/ 5,000
petroleum gas 15
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2 1 =l 500m | 1000m
P R E C: Bg 60 53 | %L 60 55| 250m g
WL, | e P . 500m
- vt meme | o | o | B | e (D] TE | SIS T g
e O e T Bt e Y A I Bl e R R e e s b A
A N C A = = =3 N . cr
T SRR R RMP | Miacc| 4 | | e || ] [ b s g
k| i NO. o | B ph| il | F RS | FERX |1psi v N
i (kg) kg) | (kg) || SE I : o | IDEEN | (ke)
) P (k) 3| (ppm) %ﬁ}j v %ﬂﬁﬁﬁl’/ IYIRE! (ke)
o | | W R | k) |
(kg) (F) (kg) (kg)
59Methane FrI%GE 74-82-8 4,537 10,000 -- F — — 9,500{ 160,000*| 10,000
60(Propane FJ"?’G 74-98-6 4,537 10,000 -- F — — 5,000{ 53,000| 5,000
P~
61|Pyridine PR 110-86-1 10,000, 50 F — — 10,000 76,000{ 10,000
i
62 |Triethylamine = 40| 121-44-8 10,000 -- F — — 7,800  62,000{ 10,000
63|Vinyl chloride BOA 75-01-4 4,537 10,000, 50 F — — 12,000 98,000{ 10,000
Vinylidene 1,1-=
64 hlorid ook 75-35-4 4,537 10,000{ -- F — — 20,000{ 210,000 20,000
chloride B
. ﬁ,!,}’l%[fkfr'ﬂﬁ#w&il* B IE:-Te==7; Efgﬁ[f,;lgf{}—F l/&ff—iﬂeﬁﬂlj/%é?ﬁ[gu—k s El i @jt 5ot Bl %f\ E'E;,fgjgﬁ lpsi ;_[/gfgilédf_.} o

Do TR ”"?[%J:[
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BT P B R RIS
42 P Frph - ST R R S I P R R

421 P EEAE E@?“”Eﬁwiﬁt@ I’ﬁ;

=G R e B R R T S B AN B T 2P (Texas
A&M Umver51ty) 0 = Elié_gj‘—}\[ﬁw?{ gt SERRUIWINAREE §7V i
(HAZMAT TEAM)fHE{H guﬁﬁ”’wb EEF A AR FW}% RS e
P N AR AR T DR IS AR R S
EEFEREE -

14.2.1 S

=;\[EF'EEX [* %R

1.[ :E’fff[h ﬂ%&nﬁiﬁ(Chemlcal Safety Awareness Course)
OB (21 A T 3 ST
1 %F®$ﬁ%ﬁwf EH T 2 PO
Q)R BRI | B TR R BT R 30 ¢
2. (" PR A (HAZMAT Course for Emergency Response Teams)
%'J*E[“J?i' RS f’,?ﬁ%& BV (R A (EEER
IFIER T ~ PR ISARET AR A T 2 > Py A e
Q)R * BRI R S B E S0, FE30 0 o
3.(%% ﬁiﬁiiﬁﬁﬁjﬁﬁiﬁ,'%\'%@ (HAZMAT Incident Management Course)
COREII (5 5055 2 I oty ik
(Incident Command System) ~ %’ ’7}7415]‘

153



E%%%ﬁ
QR B Ay - B EEE S B T BE130 R
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HpF A E] A 7[%\535* FTJI L?ﬁf’%&ﬁﬁg”'\ﬁﬁ%@(ﬁm3~5* [/anf\ﬁ;l o 41 [H F'
VRIS - U RN =TI RSN EoT o g WTE}%JEQE‘% > 1
PHBLT SRR Y ~ GERRR e B RGE  RAA ) - PRy
?[;IV%HZDD—L :
L%ﬁ%@%@ﬁ%ﬁ@
1%@??3ﬁ$ e VARRIEER A~ PR I g AR
B [T R R R SR

i1 5 'T‘?[ E[%ﬁ]?“ [E’HEUI;& MR [BE jylﬁj%—j\‘ A (o

(Q)F"RE I P AERY - BF 6 F] 12~14 1= =

2.1 PIITERE S Y
m)%wjgt~ﬂ"?@V$w MU P e
(SR SR AR %%%ﬁ%%%‘w

IS R R SR P IR S8 0 55 T~ M RTPT ~ #f

QF TR 5 75 15-16 PRy -

TR ITRIE N

3.1 S PO e o W
(OBVEIH 5 HPIETPIEE ~ [ HE WA 1 () o TP b
IR L BT e (L LT



EjTMﬁ’l Fll;rgx B8t = e ﬁ“{'é[ =2
BRI /A R PR ~ PR M (R ;:‘n,fjr g
%F*Bﬁfbﬂ@ﬁﬁm@@aﬁa

Q)F S RES 1 B 6 7] 12~16 I o
4.7 ﬁl\ x:‘{r'/[ k[; r‘%ﬂ@ﬁgﬁﬁ R
() %rﬁ s AR R IS - AR R R - R

I APEI e AR Bl SR (5 55 ELY SRR TR
#bﬁiﬁiﬁn\w °
(2)?”%@2% RaEqs  2F 6 5] 19~20 FIFy~ -
5.7 ISR R A ]
(DFFECI : JIRSFORIE4" 57= G B R e
AP G v B P RS
(2)?”3“:%]3%]5'&7&’/%‘;3%? DEF 6 F] 1921 [IZ
422 PR [ B R L
Fiﬁﬂ (RS AT1958F o GEIHAOS [T R3] i Fy {5 aireraft
rescue) ~ 1[I fire protection)#| 1B < e iy 2E! (emergency management)
ORI (= SR REE22000 © o SESBIREHE1T0N - SAAT|Z R e
#4 : School of Aviation Management > Air Traffic Services #{! Airport Emergency
Services * ! [[1Airport Emergency Servicesti{f 2% /7 i1 7+ : 425 &P%}’sr
4? [PhFREEERRTEL » SPGB0 S =2 R B R o RUAlR] il
[T > RO E VD AHEEEE AR - [ S A i Jﬁé
IH?['Q‘%\'4.2.3)§?E'5 R AR TT(E4.2.4) -
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B4.23  [HEEE AV RRE (e ET
— T —

B f s

—Fi

Fire Tree Simulator.

Running Fuel Fire Simulator.

Aircraft Undercarriage Fire Simulator.
Bulk Fuel Installation Fire Simulator.

Storage Tank Fire Simulator.
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SYDAT PAlE 92 I R R
B737 Aircraft Fuselage.

Large Fixed-wing Aircraft Simulator.
Military Aircraft Simulator.
Helicopter Simulator.

Fire Screen Simulator.

b 9 R A TR ) U RR 1 (Virtual) 3 HBLEER A (tactical
command and control training) » M EEE AR = I'[EH%F‘JJ [ I'%F%%OOEU
I G A E'J‘fifiﬁd‘[ﬁf]é'i(Scenarios) 17 ERFIUSOP

IS 1 2 5 == BRI T Gk At (Texas A & M University System)
(115 A6 F 1 AR B Workshop ©

Strategies and Tactics for Hazardous Materials (HAZMAT) Incident

Management Workshop.
Objectives:

HRH 8 1 [ PP BT (Hazmat) % ) 1 T B HRIE
PSRRI R

Duration:

m

Outline:
m%%ﬁﬁﬁﬁiﬁ‘%ﬁﬁﬁﬁﬂﬁ
(2% TPV L R i) AR
(3)F | F 2 QR AR O o5 o 2k
@ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

(5)F PO

(6)% %’#"J’E’T’iﬁ@%{ FLiTey LR
(7)SCBA ffii ™| /7 it

(R * ILE I (PPE)L ™ [ [p 5 /1 57
() F= (RE Ol - ==
UON%ﬁﬁ@@ﬁBﬁﬁhﬁﬁaﬁgg%&t
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(LDF& IR e

it (s

(1 3),1_%’?"@3-!%&%?% F[LJEE(IEJ‘_\':}F; st
(14)73 F P77 g

425 #TI7RAc-

Incident Command & Control Workshop.

Objectives:

e RSB S 2 L B
%LT‘:E‘?@#F’[@H (00" %gﬁﬁﬁF;I?J 2SRV SRS ol TEEES (i)
gjlﬁ\ °

Duration: ' —~

Outline:
(DB S EB A 7 CS Tl
() [F5 YRR S ik
(3) [~ W s
(IR e
(5)E ISP

(6) e E i = e e g |1 oL
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SO P 9 e R

14.2.6 T U

43 E&'P 2 H (SR T TR R+ SR Sk
i ﬁj’{[?—'tﬁ;‘m
q%#w%maagﬁ@ﬁﬁwwﬁﬁwﬂﬂﬁﬁﬁﬁﬂkn@%

HHIAIE H?’izﬁﬁrﬂ@ Vg o FEElE ﬁFUFL«ﬂ’ﬁE‘-FEE? AR K
S ST * £ o RIS AR

1L FIRREid £ plaF e (Awareness Level) : 4 'J‘Eﬁ o

2. kAR~ E i [ R (Operation Level) 16 T

3.9 %?ﬁﬁ%@‘ﬁ (a@ A (Technician Level) : 80 'J‘Eﬁ o

4. FI?JET’TV’E@H M (Specialist Level) : 40 ’J‘Eﬁ o

iR > SHRT SRR B e AT LS R
LR A <R PSRRI 53 AR A A R R
3&%%5@53%3”;%% SFK]EI%E@'?H?I%?’ TE'FTJE RIS ﬁ%\[m—'
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SYT A R | A R
(=) BUREREST P il

B | B PR % ffi(mg/L)

Cis-1,2-Dichloroethylene 0.011

Chloroform 0.052

U] bR

Trichloroethylene 0.277
1,1-Dichlormethane 6.80

2 i %ﬁ <0.002
Chloroform 0.001
Toluene 0.001
3 o m+p - Xylene 0.001

1,3,5-Trimethylbenzen 0.0004
1,2,4—Trimethylbenzen 0.001
Chloroform N.D.
4 R Toluene N.D.
m+p - Xylene N.D.

N.D.{fi=0.002 mg/L
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= T PR
M aterial Data:

Material is

CHLORINE

Mass to release

1,000 kg

Concentration of interest 5 ppm

Scenario:
Source is

Scenario is

Line Rupture

Initial phase is

Liquid

Initial temperature (C)

Saturated Liquid

Tank head (m)

19.6
1.00

Line diameter (mm)

:6.00

Line length (m)

:35.0

Event frequency

1e-006 per yr

Tank Data:
Pressure (kg/cm?2)

Temperature (c)

25°C

Calculate time varying release Time Varying

Shape of tank

Tank Length (m)

Tank Width (m)

Tank Height (m)

Height of Discharge (m)
Weather Data:

Bl 0.5 m/s
AsaAgEd 1D

248

5.70

: Rectangular
:2.00

1.00

1.50

0.30



SUS R PR | R
CONSEQUENCE RESULTS

DISTANCE - CONCENTRATION RESULTS

CHLORINE (mol ppm) Area (m°)
4283.93

10 ppm
100 ppm 425.26

=== oL P

- x .
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i imm
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LEAFEH R

e 300 -Ffgij
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: [ 111
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November 19, 2003 (Volume 68, Number 223, P.65278-65279)

20.Dichlormid; Notice of Filing a Pesticide Petition, Federal Register:
November 21, 2003 (Volume 68, Number 225, P.65708-65713)

21.National Advisory Committee for Acute Exposure Guideline, Federal
Register: November 25, 2003 (Volume 68, Number 227 P.
66093-66094)

22.Endocrine Disruptor Screening Program
http://www.epa.gov/scipoly/oscpendo/edspoverview/index.htm

23.Endocrine Disruptors Research Initiative
http://www.epa.gov/endocrine/

24.Endocrine/Estrogen Letter http://www.eel etter.com/
25.Environmental Estrogens http://e.hormone.tulane.edu/
26.Bisphenol-A web site http://www.bisphenol-a.org/

27.Introduction to hormone disrupting chemicals
http://website.lineone.net/~mwarhurst/

28.Hormonally Active Agents in the Environment (2000)

Commission on Life Sciences (CLS)
http://books.nap.edu/openbook/0309064198/html/index.html

29.International POPs* Elimination Network website http://ipen.ecn.cz/
30.China-POPs.net http://www.china-pops.net/

31.Endocrine Disruptor Screening and Testing Advisory Committee
(EDSTAC) Final Report
http://www.epa.gov/scipoly/oscpendo/history/finalrpt.htm

32.World Bank Group Persistent Organic Pollutants
http://Inweb18.worldbank.org/ESSD/envext.nsf/50ParentDoc/Per sist
entOrganicPollutants?Opendocument

33.Heavy Metals & POPs Official Conference Documents
http://www.mem.dk/aarhus-conference/issues/H eavy-metals/heavy2.h
tm
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