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Abstract

A Study on the Improvement of Dangerous Goods
Management in Port
- focused on H Terminal in Busan Port -

KANG, SOOSUNG

Department of Port Logistics,
Graduate School of Maritime Industrial Studies,
Korea Maritime University

(Directed by Professor Kwon, Moon Kyu)

This research recommends the necessity of revision of related
regulations and systems for the establishment of dangerous goods
safety management systems and for improvement of effectiveness of
transport logistic in port areas. Because currently, there is no
consistent and systematic single national legal instrument and facility
related regulations concerned with dangerous goods delivered into
port areas by sea or by land for the change of transport modes.

The executive summary of this research is as follows.

First, the qualification standards for safety management personnel

_Vi_



for maritime dangerous goods in port areas should be established.

Dangerous goods handled in port areas are classified as explosive,
flammable, combustible, oxidize, toxic, corrosive, etc. Therefore, there
1s limitation to manage maritime dangerous goods with the current
qualification standards for safety management personnel. Therefore,
establishment of these qualification standards for safety management
personnel 1s necessary for competency improvement as well as
development of port industries.

Second, development of new facilities model for storage of
dangerous goods In port areas is required to improve the systems of
dangerous goods storage

Among dangerous goods handled in port areas, only 35.2% of them
are stored in open dangerous goods storage place according to the
Dangerous Goods Safety Management Act. Other are handled as
general containerized cargoes, because there is no applicable special
regulations in port areas. Therefore, a new facilities model for storage
of dangerous goods in port areas should be developed to resolve the
differences in dangerous good related regulations concerned with
classification criteria in port areas.

Third, dangerous goods regulations in port areas should be prepared.

Safety management of dangerous goods in port areas is faced with
the number of difficulties due to the different legal requirements,
requiring different storage measures for dangerous goods delivered
into port areas. Therefore, different regulations which apply to
different substances should be integrated into Port Act to mitigate
obstacles for safety management of dangerous goods in port areas.

Fourth, enforcement of effective CIP and expertise of personnel who

carry out CIP are essential.
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Designated inspection places and the development of program to
select a target cargo for inspection are required. The ways of
inspection should be changed from current visual container outside
mspection to open door inspection to check dangerous goods stuffed in
containers. In addition, manpower of chemical engineer office for CIP

should be strengthened.
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A2d FAkg HEold A

L $euet A4 Aeoly A4

<E 371> FH 57 g-yuEt A=W AEHCY & A d sl
A3l 20104

>
po—_‘-a
oo
Sl
po oo
S Lo
SN
rfuﬁ
=
o 2
X 2
[N\
S O
= O
[\ )
oL
B~
W
I
o X
ox, Md
o off
My ol
tilo
b
fmlm
° -
=g
2oz
2

<E& 31> vt A= AA dHOlY A dg

(&$] @ TEU)
T 2008 2009 20103 2011 2012
< 5,850,156 5,127,507 6,158,756 6,755,001 6,324,592
FE 5,749,842 5,241,677 6,190,590 6,657,132 6,336,896
27 6,185,750 5,718,840 6,641,388 7,719,358 8,492,665
27 17,785,750  16,088,024| 18,990,734/ 21,131,491 22,154,153
oot 135,420 253,354 378,227 478,382 390,194
3 17,921,168/ 16,341,378 ~ 19,368960| 21,609,869 22,544,346
F7h&| 22% -8.8% 185% 11.6% 4.3%
AR RAREAN2012), 2012 FATF AHolUstE A @ FHE.
2. 78 g Zgoly AHedd
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<E 3-2> Fo gk ol Hdd

(¢+9 : TEU)
TR 2008y 200941 2010 20114 2012
FALa} 13,452,786 | 11,980,325 | 14,194,334 | 16,184,706 | 17,040,568
Bkt 1,822,449 1,830,317 2,087,390 2,073,392 | 2,153,799
o1 A 3} 1,703,362 1,578,003 1,902,733 1,997,779 | 1,981,754
el gl 355,991 377,511 446,550 529,510 516,999
S Aksk 400,581 319,334 335,706 326,247 373,235
Rl 25,891 68,160 104,320 122,387 65,302
el el 25,055 13,482 12,058 7.897 8,470
7] e} 8} 140,633 174,246 285,369 367,951 404,219
kg
75.0% 73.3% 73.0% 74.9% 75.6%
0.9
- =
25 0 BAgRbEAR2012), 2012 H-AMe Ag oy E xu % F=5EA.

3. 78 dbd AFEAH Y FEY %

<E 3-3>2 HT 493 fEuE Fa gk
. 4=9] 758 118TEU, % 730,3903TEUR A7t 84%<] A
a9tk Y e tﬂu]s}oq oHE Ax% A "ol u}

5 ofof zw.
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<# 3-3> 78 gl JFgEAgely 5 3

(¢+$] : TEU)
. 2008 2009 20103 2011 A
o 2| F2E | 29| FE | 9| 22| 29 | 22 | 29 | 53
Bakak 159,090 129,350 151,705 131,618| 184,253 165,584 197,290| 177,071| 692,338 603,623
elst 7,224 4,229 7,054 4468 6,649 6,456 6,762 6,375 27,689 21,528
FoFat 6,619 13,889 6,510 19,667 4537 21,862 5,177) 19,130 22,843| 74,548
el 3,549 5913 3,952 8,217 1,787 6,620 2,127 6,321 11,415 27,071
3 520 542 525 770 1,350 1,100 1,398 1,211 3,793 3,623
xag 0 0 2 0 18 0 20 0 40 0
g Al 177,002| 153,923| 169,748| 164,740 198,594| 201,622| 212.774| 210,108 758,118| 730,393
7| 7.0% 6.9% -4.1% 7.0% 17.0% | 22.4% 7.1% 4.2% 6.8% 10.1%
AA
=g 7.0% 1.5% 20.0% 5.7% 8.4%
Ag: s e v (2012), 12008 ~2011d @ EAH O UHA Al

AL WH A5, & A A4,

Z134 IMDG Code 7l& 918 = Az d

1. A=Y md IMDG Code 71 3= A
<E 34> ke AeelyEnde] H<E 3d3E IMDG Code 71 9
d=o At F=d AYdgS 59 AFew st AT

,J100,691TON, 4% 4,074,272TONS A 8]} o,
231,965TEU, 4% 201,655TEU, TON 7]
3,039,611 TONS Azl s}]omn Fakal
%S Ay
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<X 3-4> A" elYE nE IMDG Code 7% AE A

o 2010 20114 2012 &7
o 9 [ FF | 29 [ FF | 49 [ FF | +9 [ FF
TEU 23,703| 25,518 20,178 22,594|  22,230| 20,608 66,111 68,720
e TON | 271,287 372,289 249,497\ 312,030| 266,167| 276,359| 786,951 960,678
TEU 40,408  35,529| 41,780 30,874| 33,643| 27,941| 115,831 94,344
Het TON | 496,611 466,831 483,837 388,656| 408,982 338,780|1,389,430|1,194,317
TEU 10,533 10,278 13,096 11,753 11,289 13,520  34,920| 35,550
= wect TON | 173,528| 153,478 218,210 166,440 180,184 186,935 571,922| 506,853
TEU 16,021 14,977 13,098 13,132 11,140 9,987| 40,259 38,096
. TON | 227,502| 199,284 219,326 223,395 173,201 166,291| 620,029 588,970
2 TEU 7,481 9,074 8,556 8,779 8,962 8,613|  24,999| 26,466
et TON | 127,608| 154,855| 149,302| 140,494| 155,525 137,689 432,435 433,038
TEU 10,058 11,560 8,391 10,038 9,793 8,208  28,242| 29,806
v TON | 105,949| 143,426| 84,757| 130,008 109,218 116,982| 29,924| 390,416
) TEU | 108,206] 106,935 105,099 97,170|  97,057|  88,877| 310,362 292,982
TON |1,402,485|1,490,213|1,404,929|1,361,023|1,293,277|1,223,036|4,100,691|4,074,272
TEU 29,567 27,905 37,590  37,441| 41,635 44,315 108,792 109,661
e TON | 430,330] 448,867| 571,200 603,095 626,610| 717,816|1,628,6140|1,769,778
TEU 1,616 1,152 3,370 1,994 6,315 4,110 11,301 7,256
i TON 19,512 17,832 44,014 25,392| 70,029 45,227| 133,565 88,452
A TEU 11,744 7,496 17,018 11,093| 20,126 15,614 48,838| 34,203
it TON 99,575 100,683 147,825 149,848 173,506 208,568 420,906 459,099
TEU 17,198 8,834 19,230 13,601 24,644| 24,094] 61,072| 46,529
& e TON | 157,626| 125,832| 260,142 194,869 283,349 338,416| 701,117| 659,117
TEU - - - - 1,912 4,006 1,912 4,006
BNCT
TON - - - -| 31,489 63,165| 31,489 63,165
.- TEU 60,125 45,387 77,208| 64,129| 94,632| 92,139| 231,965 201,655
TON | 707,053| 693,215|1,023,181| 973,204|1,184,983|1,373,192|2,915,217|3,039,611
o TEU | 168,331 152,322| 182,307 161,299| 191,689 181,016| 542,327 494,637
TON |2,109,538|2,183,428|2,428,110|2,334,227|2,478,260|2,596, 228|7,015,908|7, 113,883

AgD P B A o d yREARE SR A4, 2010 ~2012d.
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<y 3-7> A1E +9AF IMDG Code 71

M
o
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N
i
ins

& =H(TON)

2. ZeElolHEME IMDG Code 7l 918E 59 49

<¥ 3-5>& ¥4 Adeolderd H 349z IMDG Code 715 9
de =% g ded AHoln
FEYe 20119 TEU 7502 7.2%, TON 7|&o & 109%, 20124

TEU 7122 85% TON 72 66% T7istslon olF +&
2011 TEU 7o & 83%, TON 7|&o® 151%, 2012%d TEU 7]&
©® 51%, TON 7]F2o® 21%, & 20119 TEU 7]F22 59%,
TON 7|2 & 69%, 20129 TEU 7]o® 122%, TON 7]Fo &
11.2% S7HAE vebdlsich
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<E 3-5> AdolHYHuE IMDG Code 7|5 98 E S5 &3

T 2010 2011 20124
TEU 168,331 182,307 191,689
oy | S7HE() - 8.3 5.1
T TON 2,109,538 2,428,110 2,478,260
=7H& (%) - 15.1 2.1

T 201041 2011 20121
TEU 152,322 161,299 181,016
e | 7HE) - 5.9 12.2
e TON 2,183,428 2,334,227 2,596,228
=7FH& (%) - 6.9 11.2

T = 20104 2011 20121
TEU 320,653 343,606 372,705
oz | 0/ E() - 7.2 8.5
e TON 4,292,966 4,762,337 5,074,488
= 7HE (%) - 10.9 6.6

A PN RRA R A e)s WEARE 2AR 24, 2010€ ~ 20124,
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TH9| : MTON
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2010 2011 2012
HE
<a¥ 3-9> A" olWHAE IMDG Code 7+ H18E T

3 3H(TON)
3. A" o]y g rld IMDG Code 7]%+ Class® &% 3t

<HE 36> FAR HElolvHEE H2 31 IMDG Code 7]l
AeE = APES Class® 722 £ AZEFs ZASAT

TYL TEU 7|22 Class9 FalAd =42, Class8 F2A =4, Class3
Izt A =02 TON 7|52 & Class8 F2A &4, Class9 f3lA =
A, Class3 <ClstA A, F5& TEU 7]+2% C(Classl #AAHE4,
Class9 f3ld =4, Class3 18t AA o2 TON 7|=S 2 Class8 -
A E4, Class3 Qs AA, Class9 FalldEL ¢o2 =2 AFES

Jepa e,
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<3 3-6> ZAHYEUE IMDG Code 715 Class®¥ +&%¢ d3
10 11d 12 3
TR
*4 2 9] % 4] *% 4 2
TEU 339 591 213 668 308 658 860 1,917
Classt TON 2,883 7,389 1,788 8,794 3,044 9,390 7,715 25,573
TEU 11,914 14,544 12,991 16,448 13,857 17,283 38,762 48,275
Class2 TON 88,923 125,022 96,598|  143,171|  108,451| 152,560  293,972| 420,753
TEU 32,033 26,061 35,175 28,650 37,471 31,428 104,679 86,139
Classs TON 328,913| 343,679  391,622|  389,798|  429,439|  454,212| 1,149,974| 1,187,689
TEU 18,963 16,474 18,687 14,451 19,591 14,897 57,241 45,822
Classt TON 272,905  227,324|  279,047|  200,840|  277,173|  198,339| 829,125 626,503
TEU 10,086 8,951 11,642 9,253 11,353 9,678 33,081 27,882
Classs TON 170,244|  169,614| 205,480  181,174|  199,752| 189,646  575,476| 540,434
TEU 15,461 19,929 17,029 20,315 17,051 21,192 49,541 61,436
Class6 TON 255,253| 377,701  288,803|  382,368| 294,446  400,649|  838,502| 1,160,718
Claser TEU 126 119 136 236 109 81 371 436
TON 1,373 641 1,253 1,338 1,257 513 3,883 2,492
TEU 35,831 37,240 41,816 39,054 37,233 43,542 114,880 119,836
Classé TON 517,254|  617,324| 629,458  647,607| 581,523 708,206 1,728,235| 1,973,137
TEU 43,578 28,413 44,618 32,224 54,716 42,257 142,912] 102,894
Class? TON 471,790  314,734|  534,061|  379,137| 583,175  482,713| 1,589,026| 1,176,584
Ztgwr FAE A Sk d A g o3 WRARE 272 24, 2010 ~2012.
= MTEU
160 . 2U(TEV) . +=(TEU)
140
120
100
80
60
40
20
0
Class1 Class2 Class3 Class4 Classb Classé Class7 Class8 Class9
(10 ~12)
<9 3-10> A"y End IMDG Code 7| Class®¥ ¢

@ Z(TEU)
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T - ™TON

2500 W AYUTEY) g +2(TEV)

2000

1500

1000

500

0 4
Class1 Class2 Class3 Class4 Classb Classé Class?7 Class8 Class?

(10 E~12)

—

<19 3-11> AdelyEud IMDG Code 7|5 Class® =4

3] 3+(TON)
4. A" olYErEd IMDG Code 7]% Class®¥ H+&

<E 37> <F 38> Fke A"HeolyEHuYE H 3W3F I E
Class®¥ H1 AFE&<S TEUS TON @2 ZALSHS U

<E 3-7> AdeolyHuE IMDG Code 7]+ Class® A&

T | Classl | Class2 | Class3 | Class4 | Classh | Class6 | Class7 | Class8 | Class9
104 930| 26,458| 58,094 35,437 19,037 35,390 245| 73,071 71,991
11d 881| 29,439| 63,825 33,138| 20,895| 37,344 372| 80,870| 76,842
124 966| 31,140 68,899| 34,488| 21,031| 38,243 190| 80,775 96,973
A 2,777 87,0371190,818/103,063| 60,963| 110,977 807]234,716| 245,806
A& | 03%| 84%| 184%| 9.9%| 59%| 10.7%| 0.1%| 22.6%| 23.7%

_|>i
it
4
[
ot
f
o

EordAEAg o3 WEAsE 2AR FA, 20108 ~2012.
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TEU 7|22 Class9 FalAdE2 23.7%, Class8 F2AAEZ 226%
Class3 13 AA 18.4%, Classb 54 =4 10.7% w2 =2 AF&S
23235, TON 7|22 Class8 H4A &2 26.2%, Class =
19.6%, Class3 <lstAd HAl 165%, Class6 A4 =4 141% o= =

&S HWERa o

e
Jo
)
oX,

30
25 224 237

20

18.4
15
10 8.4 i
59
5
0.3
0

Class1 Class?2 Class3 Clsaad Classb Classé Class7 Class8 Class?

(10 E~12)

<138 3-12> A"elyEyrd IMDG Code 7]+ Class® A& (TEU)

¥ 3-8 A" olyEHnrd IMDG Code 7]+ Class® Hf&

(+2] : TON)
T Classl Class2 Class3 Class4 Classb Class6 Class? Class8 Class9
106 10,272 213,945 672,592 500,229 339,858 632,954 2,014| 1,134,578 786,524
11 10,582 239,769 781,420 479,887 386,654 671,171 2,591| 1,277,065 913,198
12 12,434 261,011 883,661 475,512 389,398 695,095 1,770| 1,289,729 1,065,888
A 33,288 714,725\ 2,337,663| 1,455,628 1,115,910| 1,999,220 6,375| 3,701,372 2,765,610
Afrg 0.2% 5.1% 16.5% 10.3% 7.9% 14.1% 0.05% 26.2% 19.6%

Az A g St R A g s WrARE SAR A4, 20109 ~ 2012+,
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(102~12%)

<2¥l 3-13> ZElHERE IMDG Code 7] Class®¥ # -4 (TON)

5 9 AE IMDG Code 71+ 9138& dF&

<E 3-9>¢F <F 3-10>2 HudE Ay &7 thrjste] IMDG Code

NE APE AAFE AL 2SS

53 67) Huld T UTCZF 7H4 =2 32%9 /S5 A5t A
o7 zAE Sl HBCT 3%, BGCT 3%, KBCT 28% <= Hif&S

Holw Rl AAst= Ade dAra&S A g2 vl Fit 26%
2 ZAESAY A% 570 Held & PNCVF 24% % 7Hd =& AF&s
M tso2 HPNT 1.8%, HINC 1.7%¢ dAF&S el )

T
o
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1) 53 94 IMDG Code 7l 918+ A#w&

<E 3-9> 53 9AF IMDG Code 7|5 H18E A&
(¢+9] : TEU)
T HBCT KBCT BGCT SBCT DPCT UTC A
AAEF1,633,9052,682,597|  779,663|1,220,678|1,214,520| 611,376|8,142,748
04| 98& 49,221\ 75,937| 20,812 30,998 16,555 21,618 215,141
g | 3.0% 2.8% 2.3% 2.5% 1.4% 3.5% 2.6%
HAE2F|1,565,345|2,591,504| 822,211|1,126,156(1,216,200| 624,233 794,549
14| 98 E 42,772| 72,654 24,849 26,230 17,335 18,429 202,269
qAFE | 2.7 2.8% 3.0% 2.3% 1.4% 3.0% 2.6%
AAE=F|1,353,383|2,230,306| 765,701 966,341|1,175,472| 568,753|7,059,956
124 AFE 42,838| 61,584 24,809 21,127| 17,575 18,001 185,934
AR5 | 3.2% 2.8% 3.2% 2.2% 1.5% 3.2% 2.6%
B A& 3.0% 2.8% 3.0% 2.4% 1.4% 3.2% 2.6%

HY AP

A #EA deld] E Am B® 7 AEely Huld

H
T
5 A5E& SAZ 24, 2010~2012d.

35

w

30 2.8
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2.0

15

NEEEG)

1.0
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0.0

HBCT KBCT
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o
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<Y 3-14> 3 294} IMDG Code 7|1 Class® A&
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2)

h 4

A &)

5} 3 A IMDG Code 715 918 %

]

o
D‘ﬂ‘

<HE 3-10> Alg 294} IMDG Code 71F 93 E Aas
(¢+¢] : TEU)
TE PNC PNIT HPNT HINC BNCT A
HAAEF| 2,620,005 527,839  915,121| 1,626,520 -| 5,689,485
104 9= 57,472 2,768 19,240 26,032 - 105,512
qAHE 2.2% 0.5% 2.1% 1.6% 0% 1.9%
AAZZ | 3,287,893] 853,326 1,634,155 2,159,674 -| 7,935,048
14| 9I= 75,031 5,364 28,111 32,831 - 141,337
A& 2.3% 0.6% 1.7% 1.5% 0% 1.8%
AAZ | 3,353,410 1,261,927 2,078,073 2,390,118  493,096| 9,576,624
14| J39E 85,950 10,425 35,740 48,738 5,918 186,771
ARE 2.6% 0.8% 1. 7% 2.0% 1.2% 2.0%
HAdATE 2.4% 0.7% 1.8% 1.7% 1.2% 1.9%
A5 0 FAE YEE kA #AEA Fos UlFE s 9 74 AHolY guld
Y5 A5 E FAZ 24, 2010~20124.
3.0
25 2.4
20 1.8
15
I Hee(%)
1.0 07
0.5 l
0.0
PNC PNIT HPNT  HJNC BNCT A

Al

—

I.

ool

<19 3-15> 4lg

39 A} IMDG Code 715 Class®
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6. F-2kak
<E 311> H 39z F
IMDG Code 71<#

[ele)
st ARE

A8 A

2 22%FE ZAFE A

)

IMDG Code 71 91d= HF&

7
g Yei, A4%
.

43101%131@% Aee B v
F Agwe] A4

[eJe]
A 4

<F 3-11> FAkg Aoy e nd IMDG Code 715 A&
(%] @ TEU)
T 104 11 124 A
HAks) 13,832,233 15,880,697 16,636,580 | 46,349,510
AFE 320,365 343,604 372,705 1,036,962
A 2.3% 2.2% 2.2% 2.2%
AE 0 R e bd A dod i As 2 7 Adeely EHud
Wi A5E 2712 24, 2010~20129.
30
25 22
20
15 o ERE%
1.0
05
00
2010 2011 2012 o
<y 3-16> F4ke AdelvyEnd IMDG Code 71+ A= A
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A44d 9 & =9t

1. el )

K

Rikige

<E 312> FAR AdelvdHwmd H 3|z fdEQbd A
7ol ALH e A¥EE AgEFs AT
<3 3-12> ZAHeolYHud FEtAAgY VE AFEE AYUdF
g 104 1 12 A
v < FE < FE < FE 9 FE

TEU 7,608 9,144 6,146 7,581 7,238 8,137 20,992 24,862
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3 o=
1) 7H @ HYDROGEN FLUORIDE
SITE DATA:

Location: BUSAN, KOREA

Building Air Exchanges Per Hour: 0.93 (unsheltered double storied)

Time: April 5, 2013 1101 hours MST (using computer’s clock)
CHEMICAL DATA:

Warning: HYDROGEN FLUORIDE can react with water and/or
water vapor.

This can affect the evaporation rate and downwind dispersion.

ALOHA cannot accurately predict the air hazard if this substance
comes in

contact with water.

Chemical Name: HYDROGEN FLUORIDE

Molecular Weight: 20.01 g/mol

AEGL-1 (60 min): 1 ppm

AEGL-2 (60 min): 24 ppm

AEGL-3 (60 min): 44 ppm IDLH: 30 ppm

Ambient Boiling Point: 66.9°F

Vapor Pressure at Ambient Temperature: greater than 1 atm

Ambient Saturation Concentration: 1,000,000 ppm or 100.0%
ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)

Wind: 13 meters/second from ENE at 72 meters

Ground Roughness: open country Cloud Cover: 3 tenths
Air Temperature: 20C Stability Class: D
No Inversion Height Relative Humidity: 50%

SOURCE STRENGTH:
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Leak from short pipe or valve in horizontal cylindrical tank
Non-flammable chemical is escaping from tank
Tank Diameter: 2.6 meters Tank Length: 6 meters
Tank Volume: 31,856 liters
Tank contains liquid Internal Temperature: 20C
Chemical Mass in Tank: 26.8 tons Tank 1s 80% full
Circular Opening Diameter: 3 inches
Opening is 12 centimeters from tank bottom
Release Duration: ALOHA limited the duration to 1 hour
Max Average Sustained Release Rate: 224 pounds/min
(averaged over a minute or more)
Total Amount Released: 13,452 pounds
Note: The chemical escaped as a mixture of gas and aerosol
(two phase flow).

THREAT ZONE:
Model Run: Heavy Gas
Red: 1243 yards ——— (44 ppm = AEGL33-334) [60 min])
Orange: 1709 yards ——— (24 ppm = AEGL-235 [60 min])
Yellow: 5.1 miles —— (1 ppm = AEGL-13% [60 min])

33) AEGL : The Acute Exposure Guideline Level.

34) AEGL-3A% & AgsAY S50 o2 stle =45k,
35) AEGL-2:2.& 713 A% el Az3s 43S mA= 5455,
36) AEGL-1:8 A% E474S 7+ E4F 5.



o < j

2 4 [S3 5
miles

o
greater than 44 ppm (AEGL—3 [60 min])
3 greater than 24 pprm (AFRGI.—22 [60 min])
I:I greater than 1 ppm (AEGL—1 [&60 minl]l)
—_— Confidence Lines

<gAkg 7 1>

2)eHkE 712 ¢ METHYL CHLOROMETHYL ETHER

SITE DATA:

Location:BUSAN, KOREA

Building Air Exchanges Per Hour: 0.93 (unsheltered double storied)
Time: April 5, 2013 1401 hours MST (using computer’s clock)
CHEMICAL DATA:

Chemical Name: METHYL CHLOROMETHYL ETHER
Molecular Weight: 80.51 g/mol

AEGL-1 (60 min): N/A

AEGL-2 (60 min): 0.47 ppm

AEGL-3 (60 min): 2 ppm

LEL: 45,000 ppm UEL: 228,000 ppm

Carcinogenic risk — see CAMEO Chemicals

Ambient Boiling Point: 138.8°F

Vapor Pressure at Ambient Temperature: 0.21 atm

Ambient Saturation Concentration: 210,241 ppm or 21.0%
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ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 13 meters/second from ENE at 72 meters

Ground Roughness: open country Cloud Cover: 3 tenths
Air Temperature: 20C Stability Class: D
No Inversion Height Relative Humidity: 50%

SOURCE STRENGTH:
Leak from short pipe or valve in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)
Tank Diameter: 2.6 meters Tank Length: 6 meters
Tank Volume: 31,856 liters
Tank contains liquid Internal Temperature: 20C
Chemical Mass in Tank: 29.9 tons Tank is 80% full
Circular Opening Diameter: 3 inches
Opening is 12 centimeters from tank bottom
Ground Type: Concrete
Ground Temperature: equal to ambient
Max Puddle Diameter: Unknown
Release Duration: ALOHA limited the duration to 1 hour
Max Average Sustained Release Rate: 489 pounds/min
(averaged over a minute or more)
Total Amount Released: 23,392 pounds
Note: The chemical escaped as a liquid and formed an evaporating
puddle. The puddle spread to a diameter of 34 yards.
THREAT ZONE:
Model Run: Gaussian
Red : 24 miles —— (2 ppm = AEGL-3 (60 min))
Orange: greater than 6 miles —— (0.47 ppm = AEGL-2 (60 min))
Yellow: no recommended LOC value -——— (N/A = AEGL-1 (60 min))
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miles

1 (¢] 1 2 3 4 5 (3}
miles

IIII greater than 2 ppm (AEGL—-3 [60 minl]l)
] greater than 0.47 ppm (AREGL-2 [60 min])
[::] no recommended LOC wvalue for AEGL-1 (60 min) (not draw

Cconfidence Lines
<grkR 7 2>
3)gH4H 713 ¢ CARBON DISULPHIDE
SITE DATA:
Location: BUSAN, KOREA
Building Air Exchanges Per Hour: 0.93 (unsheltered double storied)
Time: April 5, 2013 1338 hours MST (using computer’'s clock)
CHEMICAL DATA:
Chemical Name: CARBON DISULPHIDE
Molecular Weight: 76.14 g/mol
AEGL-1 (60 min): 13 ppm AEGL-2 (60 min): 160 ppm
AEGL-3 (60 min): 480 ppm
IDLH: 500 ppm LEL: 13,000 ppm UEL: 500,000 ppm
Ambient Boiling Point: 114.7°F
Vapor Pressure at Ambient Temperature: 0.39 atm
Ambient Saturation Concentration: 391,776 ppm or 39.2%
ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 13 meters/second from ENE at 72 meters
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Ground Roughness: open country Cloud Cover: 3 tenths
Air Temperature: 20T Stability Class: D

No Inversion Height Relative Humidity: 50%
SOURCE STRENGTH:

Leak from short pipe or valve in horizontal cylindrical tank
Flammable chemical is burning as it escapes from tank

Tank Diameter: 2.6 meters Tank Length: 6 meters
Tank Volume: 31,856 liters

Tank contains liquid Internal Temperature: 20C
Chemical Mass in Tank: 35 tons Tank is 79% full
Circular Opening Diameter: 3 inches

Opening is 12 centimeters from tank bottom

Max Flame Length: 11 yards

Burn Duration: ALOHA limited the duration to 1 hour

Max Burn Rate: 589 pounds/min

Total Amount Burned: 33,756 pounds

Note: The chemical escaped as a liquid and formed a burning

puddle.

The puddle spread to a diameter of 13.6 yards.
THREAT ZONE:

Threat Modeled: Thermal radiation from pool fire

Red: 19 yards ——— (10.0 kW/(sq m) = potentially lethal within 60 sec)
Orange: 23 yards ——— (5.0 kW/(sq m) = 2nd degree burns within

60sec)
Yellow: 29 yards —— (2.0 kW/(sq m) = pain within 60 sec)
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