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EXECUTIVE SUMMARY

AHVININNS

PP’ EXECUTIVE SUMMARY

A Study on the Supply Chain Management

of Dangerous Containers at Ports

1. Purpose

» The present study investigated the management status of

dangerous goods under the supply chain for a systematic and
safe management of dangerous goods containers. The study also
aims to present measures to manage dangerous goods containers

at ports and ways to connect them with inland transportation.

- For this purpose, management systems of dangerous goods were
analyzed including relevant laws and systems of ports, roads and
railways, management workforce, facilities and equipment and
information systems. In addition, the study presented problems
by conducting a status survey.

- The present study suggested management measures of dangerous
goods such as labor, facilities and equipment, information
system and legal systems etc. as well as ways to connect them
with land transportation.

Vii



2. Methodologies and features

1) Methodologies

(Table) Characteristics of the methodologies

Classification

Basic
analysis

Survey

Consultation
with experts

Major contents

Collecting research
data relevant to dan—
gerous goods at ports,
roads and railways

Collecting and sum~-
marizing foreign da-
ta such as interna—
tional  regulations
and major countries

Investigating  the
status of and inter-
viewing with man-
agers of dangerous
goods at ports

Discussing a com-
prehensive meas-
ure to manage dan-
gerous goods at
ports, roads and rail-
ways

Studying how Hong
Kong and Rotterdam
etc. manage dan-
gerous goods

Data collection

Literature review
Studying domestic
and foreign cases

In-depth interview
with experts
Workshop of experts

Consultation meet—
ings with experts
Consultation
through manuscripts

Reasons for the
selection

Survey on the cur-
rent status of rele—
vant studies

Studying  foreign
cases
Conducting the sta-

tus of management
of dangerous goods
and drawing prob-
lems and solutions

Discussing the cur-
rent status and im-
provement meas-—
ures targeting ex-—
perts of dangerous
goods

Securing the feasi—
bility by consulting to
foreign experts of

dangerous  goods
through manu-
scripts

viii
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2) Features

AHVININNS

» This study aims to draw problems of the supply chain of

dangerous goods containers, suggesting management plans for
transporting dangerous containers. For these purposes, the study
carried out a status survey in the fields of roads, ports and
railways as well as conducting in-depth interview with safety

managers.

- After conducting a field survey on container terminal operators,
road transportation companies and rail container yards (CY) and
in-depth interview with relevant officials, the present study was
able to draw comprehensive problems from a practical

perspective.

- When implementing this study, several factors of management
systems were set up including subjects and principals of
management, laws and institutions, managing workforce,
facilities and equipment and information systems. With these
factors as a basis, the study conducted a consistent survey and

analysis.

- The study suggested measures to connect roads and railway
transportation linking from nodes, which are transportation
hubs under the supply chain of dangerous containers, to

shippers.



3. Results

1) Summary

» After studying domestic and foreign regulations of dangerous

goods and the current status of laws and systems relevant to
transportation, subjects applied by international regulations

turned out to be different from those applied by domestic laws.

- International regulations have consistently applied relevant laws
and systems as well as classification systems. However, in Korea,
competent authorities are scattered by kinds of dangerous goods

or transportation modes

» The study carried out a status survey in the fields and an
in-depth interview with safety managers, thus drawing problems

under the supply chain of dangerous containers.

- (Ports) The following problems were identified; the lack of
consistency in managing dangerous goods, unclear timing for
the application of domestic laws when dangerous goods are
shipped, on-site deployment of safety supervisors, qualification
standards of safety managers, the lack of effective training, and
problems found in exclusive container yards, classification and

statistics of dangerous goods.

- (Roads) As competent authorities are scattered, there is a lack
of consistency in managing dangerous goods. In addition,
problems of granting permission to chemical materials were
identified.
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- (Railways) The following problems were identified; different

regulations applied between trains (international laws) and

AHVININNS

container yards (domestic laws), the absence of educational
programs for drivers and operators, the absence of qualification
of train operators for handling dangerous goods, the lack of CYs
for dangerous goods and the absence of consistent information

systems.

- (Supply chain) This study identified the problems as follows; a
poorly established system of consultation and cooperation, the
lack of control tower in case of responding to accidents, the
short of qualifications, education and training in relevant to
transporting dangerous goods, increasing load of railways, roads
and warehouses resulting from direct carriage from ports and

the absence of a comprehensive system.

» Major foreign ports have established a consistent and systematic

system for managing dangerous goods.

- International laws take priority over domestic laws in terms of

regulating dangerous goods

- All workers within ports are subject to safety training relevant

to dangerous goods.

- Foreign ports have established information and monitoring
systems for dangerous goods. The port of Singapore, in
particular, has operated a comprehensive information system for
dangerous goods under the supply chain.

» afety management plans were produced under the supply chain

of dangerous containers.

Xi



- (Labor management) Suggested plans are as follows; introducing
a new position of safety engineer and certificate system,
increasing the number of safety managers and deploying safety
managers solely responsible for dangerous goods, restructuring
educational programs of safety managers, mandating initial
educational course for those handling dangerous goods, and

conducting a chemical disaster response drill.

- (Equipment and facilities) The study suggested the installment
of class-based yards for dangerous containers and
comprehensive exclusive container yards, while providing

specific size and deployment plans for each plan.

- (Information system) Suggested plans are as follows; unifying the
classification system of dangerous goods for transportation
sector including ports (complying with international
regulations), improving information system of dangerous goods

and adopting a real-time monitoring system.

- (Connection under the supply chain of dangerous goods
containers) The study presented the following measures; a
comprehensive management measures throughout the whole
transportation process of importing and exporting dangerous
containers, measures to strengthen a cooperation system
between relevant departments, and ways to promote the safety
of dangerous containers from the perspective of the supply

chain and increase the effectiveness of logistics.

» The study discusses limitations while suggesting plans for

implementation

il



EXECUTIVE SUMMARY

- Although the study focuses its analysis on the management of
importing and exporting dangerous goods at ports, air and

airport terminals were out of the scope.

- With regard to road and railway transportation, in-depth
interview was conducted to representative institutions since

relevant stakeholders are too broad

- In suggesting measures to manage exclusive stacking yards for
dangerous containers, there were limitations in collecting
statistical data and internal data of terminal operators.

Therefore, the analysis was limited to Busan port.

- Empirical analysis was not conducted per specific processes to
secure the safety of dangerous containers and the effectiveness

of logistics from the perspective of the supply chain.

- Fire extinguishing facilities and equipment are an important part
of facilities and equipment of dangerous containers. However,
these subjects were exempted from the present study due to the

absence of technological expertise.

- Further studies should expand the scope to airports, while
including logistics centers, manufacturing companies and
logistic companies as a target for survey, coming up with

measures connecting with the supply chain.

- In addition, it is necessary to push forward empirical analysis
by securing specific data. Such data should include transportation
information of dangerous goods per transportation mode and
material, the current status of transportation and schedules, the
status of container yards and warehouses of dangerous

containers per route, and waiting time

xii
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- It is necessary to conduct an effective study by securing the
following data; specific data of dangerous containers for coming
up with improvement measures of exclusive stacking yards for
dangerous containers, the size of stacking yards for dangerous

goods per terminal and conditions of hinterlands at new ports

2) Policy contribution

» The study suggests plans to manage the supply chain of
exporting and importing dangerous containers. In doing so, it
allows the implementation of safe and effective port and
logistics policies, contributing to strengthening the industrial

competitiveness

» The study contributed to the establishment of policies relevant
to dangerous goods and countermeasures. In particular, it
presented the foundation of an administration committee for
dangerous goods transportation, while suggested the establishment
of a cooperative system between relevant departments and

institutions and the amendment of relevant laws.

3) Expected benefits

» By suggesting comprehensive and systematic management plans

for dangerous containers, the study will prevent accidents and
establish effective response system, enhancing the image of

Busan port as a safe port.

Xiv



EXECUTIVE SUMMARY

» The study can be utilized for setting up measures to strengthen

the competitiveness of Korea's ports and logistics by

AdYININNS

implementing policies for creating added value of dangerous

containers.

» This study can be utilized as a basic data for constructing a

safe port and logistics system when the government establishes

a mid-to-long term plan for ports and logistics.
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TAF LR &5 AEEY MEY = "AEES =4,
(UN RTDG: United Nations Recommendations on the Transport
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A4 EZ(Toxic & Infectious Substances), (Class 7)8AHY &2
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A 18,966 23,151 24,052 38,894 16,532 17,355 22,086
(MAMS2H)  64%  7.4% 7.4% 10.8% 4.6% 4.3% 6.5%
oIx 51,181 50,282 66,610 68,038 64,010 60,113 59,937
(MANSHSOHH])  34.6% 34.9% 45.6% 43.2% 39.7% 36.3% 39.1%
mEd . bRl 31,429 33,319 35,664 29,449 29,123 29,357 31,539
(MAMSHSOHH])  32.8% 33.0% 32.6% 26.3% 25.8% 26.2% 29.2%
CHAH 51,240 55,133 54,090 63,251 71,145 74,196 59,833
(MAMSHSOHH])  77.0% 78.6% 78.4% 80.6% 82.8% 82.2% 80.0%
A 1,782 1,885 1,651 1,652 1,322 1246 1,563
(MASHECHE)  8.9% 10.0% 8.9% 89% 6.7% 65% 8.2%
ZoF 99,783 109629 111,767 126759 137447 142877 120210
(Hx|S2 ) 45.3% 46.1% 46.7% 47.3% 49.5% 49.0% 46.9%
o3t 751 761 668 435 357 311 698
(HMS2UH)  11%  1.2%  1.1% 08% 06% 05% 1.1%
OpAt 1,682 1,563 1,364 1,488 1564 1,647 1,517
(MAMSHSOHH])  10.8%  9.7%  9.0% 9.6% 10.3% 12.5% 10.2%
SAH 153624 156,790 143692 151,801 161,582 165850 194,911
(MAS2HH])  79.2% 79.6% 75.2% 79.6% 81.8% 82.0% 79.4%
517 15458 163770 182,067 01284 1813 180267 17498
(MAMSHSHH]) 33.6% 33.8% 33.6% 34.9% 33.9% 33.4% 33.6%

K& 4t L Xz

(2 3-1) &tar

MH|SI2 ChH| 5= X2| A&(2011~2017)
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3T ?IS ZHOIH H2HE A & 22X &2

2) BASIOIZAL X2

(B 3-2)= B4 89 E Aoy A7 A%S vehditth 2014
|RE 2017974 B 508,375TEUS A& §ow, 20149 o]=
APt 5.4% Z71sta Ut

(H 3-2) RLI /IRE ZI8(0[H X2| X

T Lo [=]

= TEU
7= 20144 20154 20164 20174 Ha
- A 475,151 511,951 490,068 556,328 508,375
%;f +Z9 263,034 285,461 304,438 377,680 307,653
T/S 212,117 226,490 185,630 178,648 200,721
I HMEEEZA(ZAN: 2018, 11. 20)

3) ZH0IL 2SA Xtz

)l

(I 3-3)2 20179 A 29AHE 919 E A8 Ui
Ak LAAte] AL YIYHE ClassE AT @7HA] AAlstaL Qo

At 20179 BAR}o| A= Class 9(71EHY] Y9E2 2 A|Z)9] ¢
FES 161,666TEUR 71 @o] Aesttt. tha-2 Class 8344
E4)& 125,997TEU A, Class3(]13H3 HAF)E 102,118TEU A
2|3},

0

SAHE &= THI0|H X2 &H

D

Ho

T 3-3) 2Atst
HRl TEU

Class1 Class2 Class3 Class4 Classb Class6 Class7 Class8 Class9 |
AEHDOE 82 6,831 18,361 8,831 6,456 6,788 0 20,01916,412 83,780
BEOY 23 2653 7,808 2,681 5204 4576 0 9,037 6,504 38,486
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Class1 Class2 Class3 Class4 Classb Class6 Class7 Class8 Class9 |
CHDO|E 33 6,268 14,50610,695 4,274 4,773 0 15,111 9,298 64,858
DHOE 18 4877 4949 573 815 16506 0 9348 4603 26,689
EHDE 69 6,187 17,656 3869 5900 9,834 2 24,09447,789 115300
FHOE 177 2807 6899 2434 3202 4976 11 9566 25666 55,738
GHOE | 34 2829 8461 2740 1548 5104 10 11201 16075 48,002
HEOYE 94 6327 11970 3917 5070 4960 219 14864 15836 63,257
[HOIE 112 1998 11608 6116 6287 7250 O 12757 19483 65,611
A 642 40,777 102,118 41,756 38,756 49,767 242 125,997 161,666 61,721
X2: B} ZAE(0]L B0|S SYA LiERIE

(23 3-2) Rt SRE /S AH0|H X2 44

(T : TEU)

200,000

150,000

100,000

50,000

O -
Class1 Class2 Class3 Class4 Classb Class6 Class7 Class8 Class9

Ajz: B ZIH0|H BI0|E 2AA HRARE 7122 TAHY
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H4E 2= ?ld= THOH SaAE A At 24

1. ZHZE| fI=d= ZH0|H EOIZE A2 R BT 2igt

1) SIgE A1 3zt
ZHE2EY2 201649 =5 7I€22 79 191, AA 12919 3
tolth QAR AGLL 37.2%2 A=A 198 7|=E5 1 9

(ZHEEY I 7510 F=)

EHES T2 20179 7IE 47714 f18= dEolY e ¥
1o HAHE ARRS AAISEL it §dE AElolY EudE F 15
7iolH, ‘_H & B 93 Ha, 2ERA, °AE, 7A 53, 57
THRA F 7 Y8, &%, EARA AL 52 7‘1]%"3}31 ULt o] &
871 Hud 2 %Xﬂ%&“ﬂ IMDG TEAS BE YHES FHHFoHH,
% 570 "Holde F44 S48 (Class DI FAM &8(Class 7)=
AlLfet e e FESh Huld Wl AR o 71702 14Y
ojuvf, 37} Hujd2 7|7t Agk glo] E3o] 7Hs(Bertschi, R.B.C
Terminal, CTT Rotterdam)s}t}.

(H4-1) ZH=2EYO| /= AH0|H B0

SIAM MHIAD  Class? E@7(7t 25440
Rotterdam World Gateway 10 1-9 142 Qg W, Ex, HEX|M
APM Terminals Maasvlakte Il 1,6,8,10 1-9 14 st Lfah e, HEX|M
Hutchison Ports ECT 1,6,810 1-9 14 QI8 WE, A HEX|M

Rotterdam Container Terminal 1, 2,5-8,10 - - e, o, HiX|
APM Terminal Rotterdam 1,6,10 1-9 1424 I3t Wath A, HEX|M
Hutchison Ports ECT Delta  1,6,8,10  1-9 14 QI3 LS, M HEX|IM

Bertschi 1,3,4,6-9 2-6, 8, 9 M5t g AL, HERIM
Waalhaven Botlek Terminal = 1,2,5-9 2-6,8,9 14 HEX| A
R.B.C. Terminal 1,3,6-9 2-6,8, 9 Xt als HEX|AM
CCT Rotterdam 1,6,7,9 2-6,8 9 XSt s WS, Hx, HIXIM
SCA Logistics 10 2-6,8,9 14Y Qg W, Ex, HEX|M

85




A MHIAD  Class? Ha7|2t 2840

Rail Service Center Rotterdam 3, 8, 10 1-9 144 Liat, &
Rotterdam Short Sea Terminal 1,2,3,9 1 -9 14 L&, =

Barge Center Wallhaven 1,2,5-9 1-6,8,9 14¢ 2|
Uniport Multipurpose Terminals 1,2,3,9  1-9 14 2|3!
Z:1) 1. Depot AH|A, 2. B3 HA 3. et 4 CIZHEL 5. 7N, 6. 7IA BH, 7. BIPIXIMN| H5

2], 8. 24 MH|A, 9. EM| &XIE, 10. 7|Ef

2) Class= A0l 2H&

Az 2HZ2EE WRiz

9P E A o] 9 Roll-on/Roll-off EHE-& 47]Alo]a, HA /4
/B FAFLE T AL &5t Utk HElolY fdE
Roll-on/Roll-off H1d-2 42 H{7|7t0 & Qs FIF7HA| Al H+-
2] 52 Au|AE AlZstal At C.Ro Ports@t P&O Ferriess= ®
Hdo] 14¥o]H, C.Ro Ports HH|'E-2> Depot AH|AL}; 7FA &3
AH|AE AEett 2HEY 3R W F4, 8, B ZAE S A
3k Qlo] g Hu & Q= FA= 23(TT Transport Service

Centre, Nijman/Zeetank International)?] 1tt.

(B 4-2) ZHZEY2| 7| E0|2 ! FYXIF

A1 MH|AD Class? HZZ|Zt &4
Stena Lines Hoek van Holland 7 2-6,8,9 o -
Stena Lines Europort 7 1-6,8, 9 2 e, Ee
P&O Ferries 3,7 2-6,8,9 14 e, e
C.Ro Ports 1,6,7 2-5,6,8,9 142 UWg, HEx HIXM

Van den Bosch Transportation 1, 3, 5, 8 - - -
ITT Transport Service Centre 1-9 2,356, 8 99Xt es -
Holland Tank Service 1,2,57,8 - - -
Boasso Global 1-5,8 - - -

COTAC Nederland 1-3,5,7,8 - -
NTC Tankcontainer Services = 1,2, 3,5

|
|
==
Rl
rx
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H4E 2= ?ld= THOH SaAE A At 24

BIAt MHIAD  Class?  HZ7|2
Nijman/Zeetank International 1,3,4,6-9 2,3,6,8 9 At ale -
Tank Services Pernis 1,2,3,5 - - -
Z:1) 1. Depot AfH|A, 2. &5 HA 3. H4E 4, CIZHE, 5. 744, 6. 7tA B, 7. 2IVIRIM 2
th2l, 8. & AHIA, 9. B &XIE, 10. 7|EF
2) Class= =HMITE0] 27t
A= ZH2ES WEXZ

Ho
12
+
0

zd=gde ddold 9¥E FuY 2 £F I F 2047
glom B Z1% A glol FFE ko] st el Y
2 419 9 YL WP R WA B g, 8
R AUIAE AT, FLY ELH DY §IL A

2o gj8Ee A2 4 Yt MRS KT At

gl

A =
1:[
=

(B 4-3) ZEHEEY| /&2 ZH0|H 1Y & FS3|At
A MH|AD Class? HE|Z
Neele Vat 1-7 2-6,8,9 Higt etz
Broekman Logistics Massvlakte 1,3-7 2-6,8,9 Higt etz
Estron Group 3-7 1-6,8,9 Hist elg
Steinweg Handelsveem 3-7 3-6,8,9 Hist elg
De Rijke — Location Botlek 1-7 3-6,8,9 Hist elg
De Rijke — Location Spijkenisse 1-7 3-6,8,9 Hiet eig
Kari Rapp 3,5,6,7 2-6,8,9 Hiet eig
NBK 3,5,6,7 2-6,8,9 Hiet eig
DVR Warehousing 3,567 2-6,8,9 Hiet gis
Special Cargo Services 3,5,6,7 2,4-6,8,9 Hist els
CP Benelux Logistics 3,5,6,7 2-6,8,9 Hist els
Broekman Logistics Spijkenisse 3-7 2-6,8,9 Hist eig
VLS Group 3,5,6,7 3,6,8,9 Hiet gis
Cargo Terminal Gadering 3,567 2-6,8,9 Higt etz
Imperial Logistics 3,5,6,7 2,3,6,8,9 Hist elg




A1 MH|AD Class? HE|

A

Burger Warehousing 3,5,6,7 2-6,8,9 Higt etz
Kuehne + Nagel 3,567 2-6,8,9 Higt etz

GAC 3,5,6,7 2,4-6,8,9 Hist eig

Vabix Logistics 3-7 2-6,8,9 Hgt etz

Z11) 1. Depot AH|A, 2. BT HA 3. 49 4 OZHEL 5. 74N, 6. 7tA SH, 7. BIPIXIM| 982

thal, 8. 2& MdlA, 9. BA| FAIH, 10. 7[Ek
2) Class= = M0l 2143
Az 2H=HS HRAZ

Hggt=ojA = s F5 S d4stA #e, ZYHETF st

2 Aol met All-in-one Permit for
Physical Aspects 3175 FSdloF gttt E3F General Rules for
Establishments Decree®} Buildings Decree 2012 H¥ <= WIEA] &
F8fjof qttt.

UHgo] P ES B S 2, FHAA, Y SRR He s
el 71491 H#42 uletof sttt AIRE(Additional Risk Inventory
and BEvaluation), BRZO 2015(Major Accidents(Risks) Decree 2015)
TS 5ot Zad F ARLo] Higt AR S Zdtsfiof qict.

ARIEZ RIE(Risk Inventory and Evaludation) #33 4%t 24
2 FAE] or F7H o2 AFES A st AFGFA oA
SHAH 28 Al diAEo] A=l Tk RIE= &A% A9 it
of, sl A3t 22 WPHI A WA E AT Ut 5= BRI
2591 o]} 7Y A WAl AH7REe HAE Qlofof 5iH,

3

=B
2591 vla 7199 A9 WEHOE 7t Fsdik

ok

St
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H4E 2= ?ld= THOH SaAE A At 24

BRZO 2015 #olled Abal Al &3] vlAl= 93 #=ol H
o] 9Jo™, European Seveso DirectiveS Z-&3t 3oltt

PE 2 84o] Eoled A 7Hse FPERIA s
918 -t R AR (0]s), MSDS)E &dtet. MSDSY A2 7Hs
ot IRAEQ HF HIE Hio] 7Hssith A2 AEEY B9 AR
£ AdlolEsfiof st 39 59to] far|xhS Fofgtth. MSDS= 3t
SEES HASHA ARt eS| s AxAY, A&, A&
T AE, Y 9, A8 ARLAY SEAARE 5ol 7]
J=o] A

S
0d
1o
Ho
Of>
4
0

ADRE W9, 241l MAfQl, EYBAL 254 5 P2 %
3 PeE HATFHLS FASL ek ADROIAE L53A} 9
o) BE AsiAjel 250 UEt Y AES YAk Yot =G
? ASAE L5347} BE HQ

HITE A] Lﬂ‘%f_‘-%l:_ CBR(Central Office for Motor Vehicle Drive
Testing) 7|32 Eaf AAelof st} UEdHTofA A2-2 ADRSHA
U4 A] CBROJA] QI3 7|30l A 28-S wotof 3l

89) 1,0002/E{ O (HiH E3) &2 3,0002/E] OI(ZIE|0|L| EX) =S &5 2Ly 22
(Class 1), 2ARMEEClass 7), e 7188 WV |ES FEd 42 ¥7 tol AHAS0| 2120




AT ES 1olE 25592 APK(Periodic Motor Vehicle Test)
O 2 HARE Hotof gttt Al 5T S/l wet

= RDW(Vehicle Authority)oll &Jaf AP}t AAF &

v How fHE & Al HIEA] Z|3sfof gt

AASBAE &

AHES sIQl #H 732 ADRE wEn 7HHoz APES
%ot BE 45T Kemler Code?t 2718 Q3R] I HA]
(Recognition Placard)E F-2}sfjof gict.

() RHIEEEC| s & 7H

EHEGZONA AdES 5ehe B-5ole 20108 =0 A=

zHEd gt 2%0F wetof OPE‘r o71A fEol= A,

=, @40 A8E 7Y At ZAE oPIE + e 22

et Aepge] of=, st
ek 193 B ol A G Adoltt Aul ofso] gaglo]
Metol= 488t 5 2as APTRT ok 873 o BA)
o ShelAE FHe T4 et

A7ZE ol zHl2E@e] AHOH AdES FHEste EHuE &
ote] A F B I dH 2AE B9 fdE A T, 2e

90) 2009 90| XLHROIM HQtel0] 2010E0] L& E.
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H4E 2= ?ld= THOH SaAE A At 24

=9 e, FFHHALE F5 Foll JdS FFskL Bast
AwsE AR

RHEEY W 1571 = dH el Huld FolA A7 919 3t
& 2570l Aol A= o] i, Tt &5 o] AARE oty
2t A7t BfE 7Fsste] R7PHAIE w9 o e HEES
o7 A4 didts AP

71 FolA CTT Rotterdam= HEAZ AAsto] 2018 8E 2
of WrEste] Huld AR £AF H FFoJAREY] HES 7HEoH, S
7H4Ql A2 A 'S Wokth (CTT Rotterdam 3]AF 7§ #
.11 %)

J

1) CTT Rotterdam?| Q&S &3 AFY

CTT Rotterdam:> F27E 371 &2 9= HHlolY A%

=J3kL At A7 AA| HElolY Sk A2 150,000TEU
TREE G W oE Eulgo vlsf A2 FRoln Iy HdEY
SH2 A7 50,000TEU oo 2 ZHE2E W Huld J AHd
A5k Qich dA =24 E48(Class 1)3 WA &2 (Class 7)
1913 °F 5009159 fdE= FEstal o, 637 A=
| A7 A== oF 50%E AHAIstal Ut

o

e

of

o
=

)

¢}

T 4-4) CTT Rotterdam?| =2 2I3= 32 oiE

A UNZIE 3= H|I=
Class 3 1219 Isopropanol or isopropyl alcohol 13%
Class 3 1193 Ethyl methyl ketone or Methyl ethyl ketone 1%

Class 9 3082  Environmentally hazardous substance, liquid, n.o.s. 8%
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2diA  UNZE sk= HIZS

Class 3 1245 Methyl isobutyl ketone 6%
Class 3 3271 Ethers, n.o.s. 6%
Class 8 2055 Styrene monomer, inhibited 5%

K2 $K| SRIKHE(2018. 9. 1)
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2 253 ol HE 24 U WE 5239 A4S FilA 35
Sol FUHA 5 AuAs AZY 4 At

2) HO2 W fI¥E HHO|H 2ig

CTT Rotterdam®] Hu|d HHLEE A
A= FAHA, B2 "Huld 7P 54l |45
A= Aok fIgk EFde7t di7Isk= Aldo|x, 55 (D)Oﬂh e
A 7k dut Aoy 3kE A% Aol Y5kl ot E&Foll=
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(3™ 4-1) CTT Rotterdam E{0|'2 HHE
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X2 $4X| SRIAH2(2018. 9. 1))
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YR Solg 4 gk BE EdYeli ADROIA AT AT 9
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2 o5 ¥ th] i7et 2EAS Aelolt AT Ao A
s & EdAE olFut

(3 4-3) CTT Rotterdam E&|g] CH7| &A(C 71)

A= $4X| E5X1=(2018. 9. 1)

s £o) WEUHE APES Ax Hud 1 vha ok=(D
Tl FHG % glom 4 ZA AERE A2olE olg3tel I
B2 AH o Ak Btk At Bl uIglE SE 44 A
uhry kS (BT )] Bshe Flo] Brbslt,
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AEE g,

4) EE o A2 (Drop & Swap)

CTT Rotterdam 21<0fl:= Shell, Esso 5 thd H-GA=9] 485}t
A& 4ol X5t ot iy FHAES AT E Ao 39
Y EF YUY SAANA 2452 9JFstal ot CTT Rotterdam=
Agalet 347 ™% FrYS g FRAES 255 st d&
T7to 2 ARgskal Qo
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2 ] ;qxu]/ug 7443 9lth. Botlek 2231
O] of|u]¥-E, Albrandswaard EF31= A&,
£ Hoogvliet E5H1+= YA 272 9
Benelux Logisticss 3587 Y19&E &5, B 78 & H%J
T ERFALAA el

APE EFHL AHS PGS15(Publicatiereeks  Gavaarlijke

e B30k s, HUe Bl

A= =53al= HACCP, 1S09001, SKAL, SQAS, GMP &47]

Z 59 Iy FHLS 5L ok B AT AP, AR
sl 291, %7149 mUE, 1ASH A&HQ AE 5
2 S EAMA P4 ==L 517 Yo

AR T A AE(Warehouse Management System)S 2
Foto] A= ¥Ed FHEE mefstal, oA AbF A1 ZAE

(Automatic Stock List) $& AH|A & AZska Ut} EDI

(Electronic Data Interchange)& 5ol A|ZHE<F, EE3), o8] ®HA,

IZEAA #YE st Atk 78 F7H4Q H7V1‘ﬂi§ L°AS

7], T 9 Az} BaxE] ADR 2P, Aras] 52 A5t
4) Y2 70| MIA AH|A

2 1 Hole 237H«1 Ad= 74E1]°]L1 A 71?.1?01 aAstaL 9
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AEE ZiEﬂOM Aﬂzwg% S} E(AE 9 73HE) ZHoly A
dZoHA A =] At

OFE Adoly MHAAL ATEX9Y, SQASY), HACCP, 1S09001
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sisE4 AelolH AlFHS & VAR £7E otal ot shed
< Light 189, 22&, &<, A8, AHAD, Medium 2(7-32)),
Medium Special 3(4&A A1), Heavy 44|, SH=2 FEH.
H " (methyl-), o€ (ethyl-), ot EAFEE (buthyl acrylates), "WS3}
EH(mercaptanes), ©|AA]otd|o]E(isocyanates)S A 2|52 37}

8)7150] Basid,

H3E =3 e A= ZHOIL Z2XA

A7 242 QA4lEo] %
7 RYAE AT vh

B5g9lo]ct
A7AZo] BYS T Uk BRI St

pssiigvesy
96) SQAS(Safety & Quality Assessment for Sustainability)2 X|&7 56 OFH 2 £ Iy |12 2|

=S Floote 277189 O, 22 24, CSR 7IE 32| B 7 HAY.
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Adlolu] Bejo] glo] TS 72olT A& AASRL Uk

Wb A 3o BT Fete] IR elolu] Bl thel Al
B34 S, BT ARG A8 B 53
Aeol] Bt Bk Snield SR Tl TeEge AR

2. 39| fIl= AHIO|Y E2fHA|

T AT A= Aeloly #ElE As =4 9 AY ¥t

2 2433 gtk 59 9192 Adele 284 A1 9% A4

Regulation 2012)°]
Holde HE 4 A dolde Thkols
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1) M A SEAE 2Ee AgE AHo|L 22

F8 A9 o4, AF, BH 5 o RRoAe 2y A=let 4
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A¥ 462 F3F ) 9BE AE7GS Uk k. 9BE
Adolu: HE TN A 9 Bato] shsdter,
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(8 4-6) L= AH0|H MYXIS {Ix|=

Fastrictad Migh Trafla Viokems
Fostriclod Low Traffic Volume

Unrstricted Fegh Tratc Vokme
I Carsgarius Goods Anchonagn
I irmemigration Anchatage
Caher Ancheruge

Hong Keng SAR Boundary

Atz B2 s (Marine Department)

97) &2 7H|0| E{0|'2 YX&3|(Hong Kong Container Terminal Operators Association
Limited), £2 258 3|(Hong Kong Logistics Association), WS 2 25 AMH|A 2g]
(Transport and Logistics Service Council) S0| &2 ZAIKIZ Z0d.
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HaZ H7IE2 e A= ZHO|H EefxA
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712 RO SiAF 9 ek Al 41%0] et Maritime and
Port Authority of Singapore(Dangerous Goods, Petroleum and Explosives)
Regulation 20055 AGFo™, 200549 1€ 3195 E HEFct. o]
met A7 23T A= UN NO.& 7|8FC.& 3t First Schedule'®]]
w2t Gk AFES FFSk Uk dAS PSA Container berth,
Jurong Port container berth, Conventional berth, the Tuas Jetty©]

o, guhd $87153 Classe] Y= fFo] AaA it

(® 4-7) First Schedule X3t Atat
1. 7198 7tAE 871 G 220 Qe MSHUNHS 1057, 1950 & 2037 H|2)

o
2. ZUEE =4 ZLUE 20 s Mst
3. “First Schedule” Off A= "X|HZX| 22"(N.O.S.)2 £=2F X|Gt CHA
4. “First Schedule” Of BIA|E|X| 2 QSIS TiAL BHOHO|A 22f K5t 10| MK Tz
b. Y Z2 “First Schedule”of| 2|5t M|SH} 2HA Q0] & OFAE|(Port Masten)Of| A 412
&[0{0F &
6. 7| 182 UlEs Al HIZE[7 LM

R 4712 SF(EAMY: 2018, 10. 13)
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1) QHH2E AAZH BUEZ AAY 75

A7} E 2= HTVIS(Hazmat Transport Vehicle Tracking System)E
TF=3to] YdE ols2 ZUEHS Utk HIVISE &9 &5
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X2 SREH(2018)
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HJHJ_%‘] ojFolltt. wetA GPs9] FAA| 52 AdE 25 ATl

gl = BA Aol HolBAE AN FafotE= A—rﬁ}b‘h ALt
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o ol BAE F A9 BHlolAy 23 ALH] @3 glo]
AstA A 28 10km/h7HA] =53 ZAAE 4 Uk

HTDP(Hazmat Transport Driver Permit) H3|A| =+ 2003¢ S%J_
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ojal, AlYAHE A3t A Lt}h. Smart chip ©]&3df &AL YA
HE7MA] B3st= Zo] EXo|tt

Algo] Fast= s EATS A FH0 YAt QA
oF FYsto] At JF| LA HA A¥EE 2AEE A
Algh &= Q=S St Qlvh. 18 Al o] FARE A2 WIEA] 2|4

H AR AYE Eemihe *PsHes ARskal A

s APPROVED TRANSPORTATION ROUTES

Areas within Jurong Island, Jurong and Tuas
sportati

The Underground CTE. Fort Canning, KPE Tunnels, Benjamin Sheares
Bridge. SLE. AYE. BKE & Bartley-Tampines Viaduct and Marina Coastal
Expressway are prohibited routes for transport of Hazardous Substances

Az d7HLE SHAFEEMY: 2018, 10. 13)

(O3 4-9) GIS 7| &A|IZH 2tx| 2H|

Az SREN2018)

113 A




T} HIVTSY] A2 93] FES 4] AGoR T 4
oJF3He A TUHHRL k.

2 S5 0l 24 Al 8% olfe] Z2 2FHH 2XT 4 9

>,

N
N
2=
[
rr
-
S
)_I
Z,
=
)_I
ox
H
oft
>,
ol
filo
oft
ol

: et 2 e Akglo]

A ol g e AWRIL AUt 5 AREATL e

A, LEUA, B D AR V1P AN RS s, 2
3

it
rt
Mo
of
[E
f
>
[>
ﬂllﬂl
ol
_\?_I‘
i)
|o
Ul
(i fio
G

A A7FE22] PSA Singapore Terminals< ©]8dh= IE Sk,
HAAbE & AEAIAES ARESHL glom, YdE9] #EE o] AR
~d =

(2 4-10) PORTNETL| 2= H|O[E{H|O|A(GIA)

DG Substance Search Results Zoom[100_po @ Print 11-10:2018 103513 S6T

uN | o Proper Shipping FP | FP | Pkg | PSA | Wt Special
No. | Class from | to | Gm | Grp | Restr Details
1361 42 CARBON [ 3N 65
1361 42 CARBON I 3N G5

<<Back

Legend for PSA Group

18,25, 2A, 2B, 2F, 3 - DG s recommended for storage.
10,2 DG is not recommended for storage.
For Conventional Temninals, all DGs are not recommended for storage.

Legend for Special Details

77 - IF TRANSPORTED IN ISOTANKS, DIRECT HANDLING IS REQUIRED.

G1- IF TOTAL WEIGHT OF DG EXCEEDS 250KG, DIRECT HANDLING IS REQUIRED.

62 - IF TOTAL WEIGHT OF DG EXCEEDS 500KG, A DG WEIGHT ADMINISTRATION FEE OF ONTAINER
HANDLING IS APPLICABLE.

G3.- IF TEMPORARY STORAGE IS REQUIRED, PLEASE ARRANGE FOR SPECIAL MONITORING SERVICE WITH CHEMCARE
ORAPPLY DIRECTLY VIA PORTNET.

64 -DG IS NOT ALLOWED FOR TEMPORARY STORAGE. DIRECT HANDLING IS REQUIRED. FOR EXCEPTIONAL
HANDLING, PLEASE CONTACT CHEMCARE.

G5 - THIS PSA GROUP IS FINAL,

G6 - IF TRANSPORTED IN ISOTANKS, VESSEL IS PROHIBITED AT ALL PSA BERTHS,

(G7 - MAXIMUM ALLOWABLE DG WEIGHT PER VESSEL BERTHING IS 500KG,

G8 - PLEASE SUBMIT SUPPORTING DOCUMENTS TO AUTHORITIES ANDIOR OBTAIN APPROVALS BEFORE ARRIVAL OF
THE VESSEL IN PORT OR LOADING.

Ajz: PORTNET(ZA41: 2018. 10. 13)
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= HE

77  IF TRANSPORTED IN ISOTANKS, DIRECT HANDLING IS REQUIRED.

G1  IF TOTAL WEIGHT OF DG EXCEEDS 250KG, DIRECT HANDLING IS REQUIRED.
® IF TOTAL WEIGHT OF DG EXCEEDS 500KG, A DG WEIGHT ADMINISTRATION
FEE OF SGD100 PER CONTAINER. HANDLING IS APPLICABLE.
IF TEMPORARY STORAGE IS REQUIRED, PLEASE ARRANGE FOR SPECIAL
MONITORING SERVICE WITH CHEMCARE OR APPLY DIRECTLY VIA PORTNET.
DG IS NOT ALLOWED FOR TEMPORARY STORAGE. DIRECT HANDLING IS
REQUIRED. FOR EXCEPTIONAL HANDLING, PLEASE CONTACT CHEMCARE.
G5 THIS PSA GROUP IS FINAL.

G6  IF TRANSPORTED IN ISOTANKS, VESSEL IS PROHIBITED AT ALL PSA BERTHS.
G7  MAXIMUM ALLOWABLE DG WEIGHT PER VESSEL BERTHING IS 500KG.
s PLEASE SUBMIT SUPPORTING DOCUMENTS TO AUTHORITIES AND/OR OBTAIN

APPROVALS BEFORE ARRIVAL OF THE VESSEL IN PORT OR LOADING.

Aiz: PORTNET(Z4: 2018. 10. 13)
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(FE. 3) = 78 HE EF

=M 78

UN RTDG

(United Nations
Recommendations
on the Transport of
Dangerous Goods)
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DEERER

(Class 1) ZgiM
E7Z! (Explosives)

(Class 2) 7IAR
(Gases)

(Division 1.1) CHES /0| Y= 22 L HE
(A substance or article with a mass explosion
hazard)

(Division 1.2) &AL 2EMHS QOLt HEL AH

o _ 2xX| O =
d2 e =2 H M=

(A substance or article with a projection hazard
but not a mass explosion hazard)

(Division 1.3) 3t I240|Lt Of7te] =t 2|
d = Q7O UAIRHHO0ILL O YR BTt
oLt =g ed2 gl 22 2 ME

(A substance or article which has a fire hazard
and either a minor blast hazard or a minor pro—-
jection hazard or both, but does not have a mass
explosion hazard)

(Division 1.4) SChst 20| gl =& H ME
(A substance or article which presents no sig-
nificant hazard beyond the package in the event
of ignition or initiation during transport)
(Division 1.5) LHEE 2/8140] Q= D1 E4st
=2

(A very insensitive substance with a mass ex-
plosion hazard)

(Division 1.6) HE L /340 Q= T S243t
=PN|
==

(Extremely insensitive article with no mass ex-
plosion hazard)

(Division 2.1) @13t 7tA

(A flammable gas which is easily ignited and
burns)

(Division 2.2) H|QISH, HI=A JtA

(A non-flammable, non—toxic, non—corrosive
gas)

(Division2.3) S47tA

(A toxic gas)



4
Ju

=H 8

UN RTDG
(United Nations

Recommendations
on the Transport of

Dangerous Goods)

eSS 2R

(Class 3) 2l
OIS (Flammable
Liquids)

(Class 4) 7t¥1M
EXIZ (Flammable
Solid)

(Class b) A3
B2 (Oxidizing
Substances &

Organic Peroxides)

(Class 6) =4 gl
AHES=E! (Toxic

& Infectious
Substances)

(Class 7) HtArS

E%! (Radioactive
Materials)

(Class 8) £AIM
£%& (Corrosive
Substances)
(Class 9) 7|EtQ]
= H ME
(Miscellaneous
Dangerous
Substances &
Articles)

HAIA]

e 28

(Division 4.1) 7t9M 22

(A flammable solid which is readily combustible
and may cause fire through friction or from heat
retained from manufacturing)

(Division 4.2) XtHetsts SA

(A spontaneously combustible substance that
ignites when exposed to air)

(Division 4.3) 28t 27

(A water-reactive substance which emits
flammable gas when it comes into contact with
water)

(Division b.1) At5tM 22

(An oxidizing substance which may yield oxy-
gen and contribute to the combustion of other
material)

(Division 5.2) &7| 0} t8lE

(An organic peroxide which releases oxygen
readily and may be liable to explosive decom-
position, or sensitive to heat, shock or friction)
(Division 6.1) S8=2%

(A toxic substance that is liable to cause harm
to human health)

(Division 6.2) 49N 22

(An infectious substance)
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=M 73 =2 2

GHS
(Globally Harmonized

tem of =N A
(lassification and | (Physical Hazards)
Labelling of
Chemicals)

2428 - S RHY
(Health
Environmental
Hazards)

N 28

2 & (Explosives)

3t 7tA (Flammable Gases)

UZZ (Aerosols)

3} 7tA (Oxidizing Gases)

Q7tA (Gases Under Pressure)

Sh A (Flammable Liquids)

3t T (Flammable Solids)

7188 28 3 28= (Self-Reactive
Substances and l\/||><tures)

9. X218tk x| (Pyrophoric Liquids)

10. XAt TTH| (Pyrophoric Solids)

1. A7 |LAy 22 2 SIS (Self-Heating

Substances and Mixtures)

12. 282 2% 2 %= (Substances and
l\/letures Wh|ch in contact with water emit
flammable gases)

13. A3 | (Oxidizing Liquids)

14. M3 1A (Oxidizing Solids)

15. R7|2tEHE (Organic Peroxides)

16. 2458AN 51522 (Corrosive to Metals)

17. EdstE Z4d & (Desensitized ex-
plosives) / =L 0|8
1. 2854 (Acute Toxicity)
2. O|REALS /X4 (Skin Corrosion/Irritation)
3. A= 2M/AEY
(Serious Eye Damage/ Evye Irritation)

4. 87| = 02 1121 (Respiratory or Skin
Sensmzatlon)

5. MAINE 40|24 (Germ Cell Mutagenicity)
6. 2 (Carcinogenicity)
7
8

POk 2o M

O N oA =

>

. MAZEM (Reproductive Toxicology)
EFEEEII=M (18 =E) (Specific Target
Organ Toxicity) (Single Exposure)
9. EMEXMAT|IESM (B2 E) (Specific Target
Organ TOX|C|ty) (Repeated Exposure)
10. E91 R38lA (Aspiration Hazard)
11, 2M3H2 Q51
(Hazardous to Aquatic Environment)
12. Q&S Lol (Hazardous to the Ozone Layer)

A= : UN ECE https://www.unece.org/info/ece-homepage.html(ZA4! : 2018.4.10.)

A2 7|22 KA
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olsAA

—i—

GRS =3

[ ZHAHEC = 2SN (ADR) ]

ey o o
so|y FEARAS0AR] [ zmazzuszesnmon |
an

(UNECE)

{ SHARSVESSTRRD) ]

A= s SSETR(2009), KMI(2016)

(FlgE 25 o8 =77 & A 3E)

UM Recommendation
UN ECOSOC
e e B Aw W
ADR b IMDG CODE RID ADN
ECE 1AL MY ECE ECE
= At HHw
= 3 ol 9 S e B F-ST M ADR)
e ?L;t?é:_‘g])l—ﬂ = Europenn Agreement Concerning the Internatgonal Carriage of Dangerouws
Gioads by Road
S vl ghakar) St e A EHFEF7EAUmm
(LACDY i Technical Instructions for the Safe Trumsport of Dangerous Goods by Air
S el 1 - e e R R R TR 1 el
[£1.518]] i iti ju Clowods Conle
e Bl He =7 ¥ 8 7 =T A RID)
(0T B & the Carrlage of Dangerows goods by Hall
o R = A S BT ADN)
i) ’(SL;?‘;“F{WP 3 ey B W c Injg tho i Curriage of Dangerous
Goods by Inland Waterway

X2: SRGHMRIHSHAI(2010)
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(RE8. 12) Y7IEE9| 23lg &7 Z=MA

QDPSA

Last Update: Oct-17

The World's Port of Call

Start!
Cargo DG or non DG? loefinition ot Terms
IMDG = Intenational Maritime Dangerous

l Goods.

- Multimodal Dangerous Goods (MMDG) Form

- Safety Data Sheet(5D5) usually at Section 14, transport
information *%¢ definition of terms

Check for & DOT = U5 Department of Transprt [Not
applicable for International sea transport)
-UN number, L4TA = Internaticnsi Air Transport Association
-IMO Class i i art]
L UM NumBer = Uniten Nations Number
-Proper Shipping Name P54 = Proper Shipping Name
Where to find? IWPAC = International Unian of Pure and

No
Shipped via PSA
Singnpare Yes
Terminal? 1
Yes

Can be General Cargo (Mon DG)
You may check with MPA

Isita DG

Mo Hazardous Cargo Section to
under IMDG confirm. Send complets 5DS to:
code? hazmat@mpa.zov.

Tel: 63252421 Fax: 63252430

Shipper is to provide:

-UN number Yes DG
-IMO Class B i d
-Proper Shipping Name by MPAT

Go to PSA Group Enquiry Portal:
https://www.portnet.com

WebPublic/com,
n2/dg/web/ne hemicalpublic/restrEnguir
eController. jof

Input UN number only, click ‘Retrieve’ and the PSA
Group will be shown. Note special details for
handling and storage.

Flash point can be cbtained from section 5 or 3 of
SDS.

PSA Group is
final.

detail “G5"?

Contain special Mo

Go to PORTNET® -> DG Substance -»> Enquire

Input UN number and full/part of technical name and click Retrieve. Should
there be multiple PSA group results shown, PSA group can be obtained by
matching the information from your 503 (Safety Data Sheet] to the relevant
fields: Packing Group(PG), Flashpoint From and Flashpoint To.

Nonetheless, if no search is found in your UN number and technical name,
wou can provide us with the SD3 to verify and include in your next search.

If you do not have access to PORTNET®, please approach your shipping agent
for PORTNET assistance.

Email: chemcare@psa.com.sg
Tel No: [+65) 6771 6422 (Office hrs 0830hrs-1700hrs)

‘We will response to your verification as soon as possible. We appreciate your
patience. Thanks!

Xt=: PORTNET, https://www.portnet.com/DGWebPublic/com/(ZAY : 2018.10.13.)
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