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Executive Summary

Executive Summary

A Study on the Improvement of Safety Management System for
Dangerous Goodsin Korean Ports

1. Purpose

O The purpose of this study is to analyze the problems of Korea’s safety
management system for dangerous goods, presenting improvement measures.
Therefore, it aims to enhance the safety management system for dangerous
goods, advancing the overall management of dangerous goods in domestic
ports,

- The study intends to draw improvement measures for managing the safety
accidents with regards to lawinstitution, policy, and technology which are
covering the organizations, facilities, manpower and systems of existing
dangerous goods in ports, Through this effort, it contributes to enhancing the
safety of handling dangerous goods in domestic ports, establishing a
sustainable port safety operation system,

2. Methodologies and Features
1) Methodologies

<Table> Features of this study’s methodologies

Features Major contents Data collection Reasons for selection
—Collect policy
e e
J . literature —Need to collect basic
. dangerous goods in . )
Basic ) review research materials due to
. domestic ports . .
analysis —Domestic and the lack of related domestic
—Collect and .
) foreign case research
summarize overseas )
studies
data such as Japan
and IMO
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Features

Major contents

—Survey on the
problems and
current status of
safety management
for dangerous

FTRR|XA JhdEet

Data collection

—In-depth
interview and
hold meetings
with experts

Reasons for selection

— Examine the current status
of managing dangerous

Survey goods —Z/Ia?sttmg with goods with experts and
—Survey on the risk y workers on the field
managers of
level to assess the
) dangerous
risk of dangerous goods in ports
goods in ports
—Conduct hierarchy
analysis for deriving
safety management —Address the limitations of
—Survey to L .
measures for existing research by focusing
. experts .
Analysis | dangerous goods on drawing safety
—Survey to
of —Conduct Monte management measures for
. . safety .
statistical | Carlo analysis for dangerous goods in ports
data reducing the risk managers of and deriving policy
dangerous

level through the
risk assessment of
dangerous goods in
ports

goods in ports

implications for reducing the
risk level

2) Features

O A comprehensive research considering legal, institutional, policy and technological

perspectives is conducted to analyze the interconnectedness of each sector and

to establish improvement measures. Based on this, the study provides policy

implications to improve the safety of dangerous goods in ports,

- The analysis is carried out to examine the priority of system application, the cost

in the case of dangerous goods related accidents and the severity and risk level

to derive the importance between individual factors, The study establishes an

integrated roadmap in accordance with the priority, building a comprehensive

implementation system to improve the safety of ports,



Executive Summary

3. Results
1) Summary

O With special characteristics of ports in mind, a special law should be legislated
for the comprehensive management of dangerous goods in ports,

- The laws and management organizations related to ports” dangerous goods are
different in terms of the classification, handling, storage and management of
cargoes,

- However, a comprehensive management is required for dangerous goods in
ports that are classified, handled, stored and managed, considering special
characteristics of ports,

- A comprehensive management of dangerous goods in ports would improve the
system and safety which are able to keep up with the international standards.
Therefore, the legislation of a special law related to dangerous goods in ports
and relevant management organization are essential,

O It is necessary to establish a new organization for safety management to legislate
a special law to raise the safety of ports,

- The organization should be interconnected and operated under the structure of
local government < the central government < relevant institutions. Such
structure would continuously implement policies for improving the safety
management of dangerous goods in ports,

- Organizations and committees should be accompanied to support relevant
activities for implementing safety management policies

O An integrated roadmap for the safe management of ports’ dangerous goods
should be established to raise the safety of dangerous goods in ports,

- The study derives the policy improvement measures including the establishment
of fire proof centers at nearby ports, strengthening the qualifications of managers
in charge of dangerous goods, job training to safety managers and enhancing the
training,

- Legal and institutional improvement measures include the standardization of
transport* storage regulations, restructuring law and systems regarding loading
and unloading safety and firefighting equipment. And the designation of
principal agent for managing dangerous goods and the legislation of a special
law are also included.

- Technological improvement measures consist of the establishment of an

vii
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integrated management system of dangerous goods, the preparation of risk

assessment system as well as the development of stacking system for them,

2) Policy contribution

O Derive improvement measures from policy, legal-institutional, technological
perspectives for the safe management of dangerous goods in ports
O Present an integrated roadmap for implementing the improvement measures by

suggesting specific actions plans

3) Expected benefits

O Derive improvement measures for the safe management of dangerous goods in
ports hence prevent accidents and reduce the risk level caused by dangerous
goods, Through this effort, create an environment in which ports’ productivity is
improved and added values are sustainably generated

O Use the study as a base material with regards to the management of dangerous
goods in ports in the future

O Utilize it as a policy base for establishing a roadmap for the safety management
of dangerous goods in ports
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Chemical Hazards Response Information US Coast Guard
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National Library of Medicine(NLM) National Institutes of Health(NIH)
Hazardous Substances Data Bank (HSDB) National Institutes of Health(NIH)
NIOSH Pocket Guide to Chemical Hazards Center for Disease Control and
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Developing the Chemical Risk Information
Platform(CHRIP)

A
National Institute of Technology and
Evaluation(NITE)

Emergency Response Guideline 2012(ERG
2012)

U.S. Department of Transportation

International Chemical Safety Cards (ICSCs)

International Programme on Chemical
Safety(IPCS)

Protective Action Criteria(PAC)

U.S. Department of Energy(DOE)

Chemical Data Base(Chemical DB)

The University of Akron

IPCS Environmental Health Criteria

International Programme on Chemical

Monographs(EHC) Safety(IPCS)
SAFE WORK Governance frameworks
EUROPEAN CHEMICALS AGENCY(ECHA) A=A
The European Chemical Industry o 21515k .
]_
Council(CEFIC) s

14303 3}shArE
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ESIS(European chemical Substances
Information System)

European Chemicals Agency (ECHA)

IUCLID Dataset

European Chemicals Agency (ECHA)

Chemical Carcinogenesis Research Information
System(CCRIS)

National Institutes of Health(NIH)

Genetic Toxicology(GENE-TOX)

National Institutes of Health(NIH)

OECD Existing Chemicals Database(SIDS)

Organization for Economic Cooperation and
Development(OECD)

ECOTOXicology database

United States Environmental Protection Agency

o= NITE GHS

National Institute of Technology and
Evaluation(NITE)

International Agency for Research on
Cancer(IARC)

World Health Organization(WHO)
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A (National Cargo Bureau)ol| A 93

24 29 FOIL 78 U v sk

HNog SteleE Ea| Jdyet 3/

£ P PR 25 A9

ABto] mg T2 MRS U csbt o)

fo
o (4
i
-
Y
=
B
iz
ft
i
0
ol
o,

(& 5-4) O/= NCBQ| w< 1M

7+ 74 T2 &
1-day course Retraining
2 2-day course Initial training
3 2-day course with vessel stowage and Retraining + vessel stowage
segregation & segregation course
4 2-day 49CFR course 49CFR requirements
Initial Training + function
5 3-day course specific vessel stowage &
segregation course
6 IMDG code function specific vessel IMDG code vessel stowage
stowage & segregation course & segregation provisions
7 Marine terminal course Speciﬁ(?ally for marine
terminal operators
8 1-day shipboard training Spemﬁ;:ils}(f)ni); vessel
Specifically for worker
9 1/2-day hazmat recognition course without direct responsibility
for dangerous goods
10 Self-study course in hazardous materials Minimum requirements of
49CFR

Z}&: NCB(2013), http://www.natcargo.org/.
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Sl QXA FHEet

=2 CTI(Cargo Training International)ol| A 24712 TS dAof| 213 =
2ajo] W8 AN, Online BEIHE Lol 50| P& WS
23k giek
(# 5-5) &= CTIe| ug oty
% % EEREE 9 &
Dangerous goods o .
1 by road Legal responsibilities/Documentation/
(Initial training) Dangeroys goods f:lasses/Packaging, marking and labelling/
IBCs/Mixed packing/
Dangerous goods Accident instructions/GB road regulations/
2 by rqaq Placarding of vehicles/Validation
(retraining)
Dangerous goods
3 by sea Legal responsibilities/Documentation/
(Initial training) Dangerous goods classes/Packaging, marking and labelling/
Dangerous goods IBCs/Stowage, separation and segregation/Limited quantities/
4 by sea EMS/MFAG/Validation
(Retraining)
Dangerous goods . . . g . .
5 safety adviser Vehicle operations/Driver responsibilities and training requirements/
L - Environmental protection/Reporting duties/ Safety audits/
(Initial training) > )
Brrergency procedures/The role of the DGSA/Training requirements/
Dangerous_ goods DGSA examination syllabus/Job functions of the DGSA/
6 safety. a.dv1ser Transport of dangerous goods by rail and inland waterways
(Retraining)
7 49 CFR
(Initial training) Basic understanding of theDOT 49 CFR regulations/Use
g 49 CFR DOT 49 CFR manual
(Retraining)
Hazard classes and propershipping names/
9 Lithium batteries Marking and labelling ashipment/
by road & sea Packaging requirements/Completion of documentation/
Special provisions/Limited quantities/Checking of shipments
Limited and Locate key information in the IATA, ADR and
10 excepted IMDG/Prepare and package for

quantities by road
and sea

shipment/Correctly mark and label a
package/Complete the documentation

Z}&: CTI(2013), http://www.cargotraining.comny.
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2. EE SIS HHIIAIAH OfA
1) Y=ol Ho|

EHE Al gubd o g E3Hd/d(uncertainty) T} 19 E(risk) = oS
It} Frank Knight(1972)0] ©JabH JAMAZ A] ShE3E7t EAske] ojAf
Aol g 4= o A sk oaAA, EA A ko EAAEH
o] olxpAAo|gtal e} o]9)o = Schumpeter(1934)= of|Z3}112} 1= A3}t
of thet shEw27F dHA U= 74, Lindley(1971)= SAEA 0] 73t 7

2 JPES Felsta ek

NFEY £ A8E A0 U &5 8% AFa dgde] ot &
7, SA s R 2 B 502 FEE 4 Qth
(H 5-6) Yazo| m= 27
T ERE W&
-Known ‘___]—_T_y _;;'5_;%)]7]__15_
ke 7:1
ik i o ;oﬂ -Known-Unknown -S| AF ]..‘: H] 2 ukA]
= -Unknown-Unknown - ZE7}
-External-Unpredictable - 2ol A a9l
3= AZA1} | -External-predictable S B A B R
Hg Qo] o3t B2 | -Internal-technical YE Ao 747 g0l
Legal T A A
EATRsolo] | EA MR Sf AT A7V 91
g% £F | -BARK Y Apelabgel BAIRKsE $1%
A o8-8, “SOCAHY Q] ffRE=A w7 ol AL, 2013 UF A
2) SISl E2[RA
Jaw BeAAe S waE dare el wofsiel welx
g gt A2e Y= W A s AukE sy waslde B8

38) o]-g8, “SOCAIA 9] R =wA] B a7 e ofsfr, 272, 2013
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sto] AlFgith olE Fol A=Y FE4 FFe AAACR HEsh=
WS Wikt =YY ERAAE AAPERE Aol Qlon dubA o
2 3% AlH(Risk Identification), Y= FA|(Risk Analysis), 3= o<
(Risk Response)©. 2 &3]3l QIt}.39)

AR, SR A SRmel A0S 2Asle] TS ST B4
sfofsict. of WAL Fol WA Hsd SHEY HAS Fsch FABA
[e] o

L
O{lr‘ olf
2

o
A g BE Qe BE AR 224 Ay Fa 3 QX
[}

vtepstal, 7l fle=e] v Aol et A FEE aeadl

9

of ghtl.

57, JUE BA ofd 7H BEEA BTN BEste] AAEE 9|
HAAEE AZskshs Bgoltt of WAL PR WATRE
I el Tt AR G T SIPE FTFS ABIste] Fska

SISz £ =N £ A=chS £
» 23w + 24w TS e
- YBER 12 2R A - TEARY A=A, =LA
A o BEol e 28 - 0f24 AtgaolAY Y=, Y=}
- BRSOzl ©E 25 - 2E7IE= Alg2o|M - SfgEsin 5
NS 28 5 Aeless 5

Az ol g8, “SOCAHYS] SIHERA W el el olsf, =AL, 2013

39) o] &8, “SOCAIIS] Y =ra & a7 e] ofalf”, ZAX~, 2013



A Teskal Qleum AAA o)Al X&A Q1 742 ofg o] qlrh o]t

AE sidst7] flal mid 7H‘£Umbl = H7EE Foll Aol A
QFATE A A SHEAeRS ok gtk

Pl SR 7t /\}%@ T e YHES "=9 CCPS(Center for

Chemical Process Safety)o]| 4] AR8-3}3l ¢J+= CPQRA(Chemical Process Quantitative

Risk Assessment) ¥ o|tt. CPQRAE F2(Q1 oJu]oflA Q& e] o], B4, ¥
7h A W e Sl il A S AAIRE Zo|tkA0)

O Mo ot o

(Od8 5-8) = it ZEMA

e Ee =4 | """ —mEssE

(Consequence Estimation) Process Plant Data (Likelihood Estimation) |

~ Chemical data

: Physmal.MedaIs | | Effects Models. - - l ,.cPFD,PRID . © R _Historical incident approach. ... ... ..
- Plant Layout 2 Frequency Modeling
Discharge Thermal 3 - Operating Procedure 3 - Faulttree analysis
Flash& 1 Toxic Environmental Data - Event tree analysis, others
Evaporation: Explosion - Land use & t‘?PC‘QmPhY : Complementary Modeling
-| ‘Dispersien- -~ - - - - - Population and demography. - Common cause failure -~ -
Pool, Jet Fire - Meteorological data ; - Human Rellability Analysis
Explosion Likelihood Datd - External events Analysis
‘etc - Historical incident data .
— ility Data

| E=E 24 I
(Risk Estimation)

4| ﬂ.ﬁ.ga‘i%}ﬂ.. i | T

(Risk Reduction) Individual Risk Risk Uncertainty,

Social Risk Sensitivity,
Others Impertance
Design : Control, . : 1
Inventory * Operation ! s 37 |
Layout - Management +827 (Rlsk Assessment) E :
Isolati * Proced =7l . 5 L
SHEeN i 1 & ¥ = ] Framework for CPQRA
¢ oot 6 =0 0 eme a4 € % : -
‘ : : : ﬁaﬂﬁ f?-lﬂ"-&' ] methodology, CCPS

g SEHEAQY, b SR Wb, AR g

40) o o] “(PRAE o831 PftEde] 7ol We HRNRF P, T=qhiels) skatis, 1997.
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Z}&: Ron Bell, “The Original Concept”, Reference from Dow Chemical
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