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ACGIH(O|ZAAAMS S| XtRM =& 7|F): American Conference of Govermental
Industiral Hygienists

AHP(ASEMH): Analytic Hierarchy Process

ASP(7|QAMAIN T2 =A): Amnestic Shellfish Poison

BWM &2H2004F MufHads 3 T2 S 2 #H2E st IFHFY):
International Convention for the control and Management of ship's Ballast
Water and Sediments, 2004

CDC(0|= HHEH|YHE): Center for Disease Control and Prevention
COD(sratXAtAQ2H): Chemical Oxygen Demand

DSP(EAY IFZ=4): Diarrhetic Shellfish Poison

EFSA(REAIECHHA): European Food Safety Authority
EMSA(REHAIIH): European Maritime Safety Agency

EPA(DI= B2 5 3): Environmental Protection Agency

FAO(RAUAZH=AT|T): Food and Agriculture Organization fo the United
Nations

GPASH2=RE YUMot sHLYRH0N thet M X714 18 Z21): The Global
Programme of Action for the Protection of the Marine Environment from
Land-based Activities

HAB(S3H =2 HAM): Harmful Algae Blooms

HNS(&" - SollE2!): Hazardous and Noxious Substances

ICZM(E &R EE]): Integrated Coastal Zone Management
IMO(ZH[BHALZ|): International Maritime Organization

IPCC(7 |2 HH&}0f| 2het EZHIHE): Intergovernmental Panel on Climate Change

ITOPF(EHREMMFT2HEA): |nternational Tanker Owners Pollution
Federation Ltd.



IUCNMIAXRIAE S HMY): International Union for Conservation of Nature and
Natural Resources

MARPOLGHZ2EEX|E2N): International Convention for the Prevention of
Maritime Pollution from Ships

MSP(EHZEZtAZ]): Marine Spacial Plan
NHLBI(ZEAMHEATA): National Heart, Lung, and Blood Institute

NOAA (0O|= s{CH7|H) : National Oceanic and Atmospheric Administration
NOx(EAAts=): Nitrogen Oxide

OECD(ZHMEZI7H247|7D): Organization for Economic Cooperation and Development
NSP(AAN IF=A): Neurotoxic Shellfish Poison

OECD CC(OECD &fet=Z 2 sl): OECD Chemicals Committee

OECD EPOC(OECD 2Ha™=| & s]): OECD Environment Policy Committee

OHHLEP(SILtS| 742 19182 M27t I{H): The One Health High Level Expert
Panel

OPRC(RF2 |- THS & =0i| 2ot = /M Y): International Convention on
QOil Pollution Preparedness, Response and Co—operation
PAHs(CIaliEISEEELSI4-A): Polynuclear Aromatic Hydrocarbons
POPs(Rt&M Q7|QEEE)): Persistent Organic Pollutant

PSP(OHH|Y RS 4): Paralytic Shellfish Poisoning

SCP(X|&7tsst MY &gt T2 I 3): Sustainable Clean Port Program
SOx(&tsksE): Sulfur Oxides

STCW YH(MEe =3, My MHAZYH I F& 229 7|&0l| st ZMFH):
International Convention on standards of training, certification and
watchkeeping for seafarers

UN-SDGs(SAX|E7HSUFMSH): UN Sustainable Development Goals

P

UNEP(&EZAA El): United Nations Environment Plan



VOCs(3|2d R71515H8): Volatile Organic Compound
WOAHMIASEE747|7): World Organisation for Animal Health
WHOMIHE717|7): World Health Organization
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EXECUTIVE SUMMARY

A Study on the Introduction of Marine
Environmental Health Policy

Su-Jin Park - Yoon-Jung Lee - So-Yeon Kim -Su-Been Choi

1. Background and purpose

= Traditionally, marine environmental policies have been
geared towards the prevention and management of pollution
emanating from both terrestrial and aquatic sources, with
an emphasis on the conservation, administration, and
restoration of the marine atmosphere, the quality of oceanic

waters, coastal zones, and marine sediments.

* The increased focus on health and the environment
following the Covid-19 pandemic has brought attention to
the importance of marine environmental health policy. This
policy intends to investigate and assess hazardous factors
that have impact on human health such as marine oil
pollution and the contamination of marine water quality, and

further prevent and manage them.

Xi
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- The exacerbation of climate change has led to an increased

likelihood of human and animal populations being exposed to
new environments, thereby elevating the potential for the

emergence and transmission of previously unseen pathogens.
Climate change and the spread of infectious diseases have been

a momentum to call for preemptive and active policy actions

for the protection and management of public health.

It is urgently required to establish the concept of marine
environmental health policy and introduce as well as
implement relevant policies in order to ensure the health and
safety of the general public, enhance their quality of life.
This effort must be inclusive, taking into account both the
protection of the marine ecosystem and the promotion of

human health.

To achieve this, this study established the concept and
classification of hazardous substances in the marine environment
ranging across all areas of oceans and fisheries that can have
an impact on human health and then examined and confirmed

potential damages.

Potential impacts and damages were investigated in advance
that hazardous substances such as marine pollution and
hazardous chemical substances might have on those engaging
in the ocean and fisheries industry as well as local residents

living in coasts and fishing villages.

To systematically manage hazardous substances in the marine

environment, this study examined the necessity for the introduction
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of a “marine environmental health policy” and suggested action

plans for the introduction.

2. Methodology and Features

1) Methodology

= Methodologies employed by this study include statistical
analysis, comparative analysis of policies, a national
awareness survey, Focus Group Interviews (FGI) with experts,

and expert workshops and policy consultation meetings.

- This study conducted a comparative analysis based on policy
data from government departments and research institutes as
well as laws and policies related to major relevant departments.

- Laws and policies pertaining to marine environmental health
policy were compared and analyzed in international organizations
including the WHO, IMO, OECD, and UNEP as well as major
countries such as the US, the EU, and Japan.

- A ‘National Survey on the Awareness of Marine Environmental

Health Policy’ was conducted targeting 500 of the general public.

- Researchers conducted a Focus Group Interview and held policy
consultation meetings with a group of experts in the Ministry
of Oceans and Fisheries (MOF), the academia, the industry and

associations

2) Features

xiii



= With an aim to systematically demonstrate the interaction

between oceans and human health, this study sets itself apart
from previous studies by advocating for the implementation
of marine environmental health policies, strategies, and
initiatives from the viewpoints of the ‘One Health Principle’,
‘Precautionary Principle’ and ‘Receptor-oriented Management
Principle’.

To be specific, this study analyzed the concept and scope of
marine environmental health policy and proposed concrete

directions and tasks by stage for its introduction.

3. Result

1) Summary

Xiv

= After analyzing the current status and conditions for the

management of hazardous marine substances, this study
draws implications to consider when marine environmental

health policy is introduced.

Whereas oil pollution is managed by focusing efforts on oil spill
cleanups and responses to accidents, atmospheric pollution is
concentrating its policy efforts on mitigation and reduction of

emission sources.

In the case of shellfish poisoning, government departments split

their work depending on the stages of production or distribution,
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and control hazardous organisms early on before they have any

impact on human health.

Although there are no standards when it comes to microplastics
having an impact on human health, measures for reducing
pollution are currently underway including the ban on the use
of microplastic products and monitoring the current status of

pollution.

This study carried out a comparative analysis on marine
environmental health related policies, drawing their

limitations.

A representative marine environmental health related policy is
safety management policy implemented by the MOF. Since this
policy is fragmented in terms of implementation, it is necessary
to take a more comprehensive perspective and make institutional

improvements.

There have been limitations in implementing marine
environmental health policy to the susceptible to potential
damages. It has been particularly challenging due to limitations
in addressing potential hazards such as microplastics and

toxicity in a systematic manner.

Relief measures and prompt risk management systems should

be established to the areas where damages were inflicted.

Implementation of a parallel assessment system, akin to the
"Prior Health Impact Assessment System' employed by the
Ministry of Environment, should be considered as a means of

systematically managing the presence of hazardous substances

XV
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within the marine ecosystem.

For effective implementation of marine environmental health
policy, it is necessary to establish a close cooperation with the
Ministry of Health and Welfare and the Korea Disease Control

and Prevention Agency.

This study examined current marine environmental health
trends and cases reported by leading international
organizations such as the WHO, OECD, IMO, and UNEP. It
also compared relevant policies in the US, EU, and Japan

and provided implications for future action.

(WHO) The WHO is emphasizing the ‘One Health’, an integrated
approach whereby the health of human, the biodiversity of the

environment and diseases are closely connected with each other.

(OECD) As the impact on human health resulting from hazardous
substances of the marine environment has attracted growing

attention, the OECD is conducting relevant studies actively.

(IMO) The IMO has established policies based on concerns on
the impact of human health including seafarers and port
workers, and has been focusing on mental health issues of

seafarers.

(UNEP) A number of programs and agreements were established
targeting port areas with highly concentrated atmospheric

pollution and sea areas where oil accidents frequently occur.

(The US) A number of studies have been conducted on oceans
and human health utilizing the OHH approach, while carrying

out human health impact assessment resulting from oil spill
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pollution, atmospheric pollution and harmful algae bloom.

(The BEU) The EU has established a regulation on the
management of environmentally hazardous substances and
mandated member states to comply. The EU has been actively
established and implemented marine environmental health

related policies.

(Japan) Under cooperation among the government, local
governments, NGOs, companies and citizens, Japan has
established and implemented sustainable ocean related

environmental campaigns.

This study suggested the goal of introducing marine
environmental health policy as “establishing a marine
environmental health management system for susceptible
groups’

It is necessary to clearly define the goal, target and scope of
policy when marine environmental health policy is introduced.
Efforts are required to prevent potential conflict that might arise
from the introduction of marine environmental policy in
advance by clearly distinguishing factors that cause policy
conflicts from the scope of stakeholders.

A science-based risk assessment and the development of
management standards for harmful factors should be carried
out.

Information sharing and cooperation are required between

departments implementing marine environmental health

policies.

xvii



2) Policy suggestions

= Taking the priority of policies into account, it is necessary
to phase in and implement marine environmental health
policy.

- (Step 1 of Introduction) Tasks with high importance and
imperativeness should be pushed ahead first such as surveying
and collecting basic data for policy establishment and building

governance.

- (Step 2 of Introduction) This stage involves tasks to further
deepen the progress in the 1st step of introduction as well as
policy tasks to enhance the effectiveness of the policy and

expand the applicability.

- (Step 3 of Introduction) This step concentrates on the
implementation of tasks to allow marine environmental health
policy to stably take root such as the legislations of the (tentatively

named) ‘Marine Environment Health Management Act .

(Table 1) Policy tasks per introduction stage of marine environmental health policy
Name of policy task Major content
Step 1:Extablishent of Policy Foundation

. * Status survey on marine pollution
( Status survey on marine

environmental health * Build a statistical DB on marine

environmental health

* Introduce a detection system for oil pollution

@ Monitoring of hazardous and post-monitoring system
substances in the marine * Monitor micropalstics at ports and phased
environment expansion by port and target (black carbon)

* Monitor red tide, algal bloom and jellyfish

xviii



Name of policy task

® Designation of vulnerable areas
and selecting candidate areas

@ Planned research on the
technological development for
assessing and managing marine
environmental health risks

® Establishment of cooperative
governance

® Preparation of legal foundation
for marine environmental health

policy

Step 2: Policy Advancement

® Survey and management of
health impact resulting from
hazardous substances in the
marine environment

@ Construction of a full-cycle
management system for
hazardous substances in the

EXECUTIVE SUMMARY

Major content

and analyze the impact on seafood and
human health

* Conduct research on harms of microplastics
having on human body and pilot monitoring
(mid-to long-term)

* Research on the development of
designation standards for vulnerable areas
* Select candidate regions for vulnerable areas

¢ Study on domestic and foreign environmental
analysis and technological trends

* Extract key technology group and analyze
elementary technology

* Develop strategic technology and technological
roadmap

* Devise strategies for implementation and
commercialization, write an RFP

* Operate policy consultation meeting within a
department

* Operate policy consultation meeting
between departments

* Revise the Marine Environment Conservation
Act
- Newly establish solid grounds for executing
marine environmental health policy
* Revise the Enforcement Rule of the Marine
Environment Management Act
- Add a new article on health impact
assessment

* Build a system for investigating health
impact resulting from hazardous factors in
the marine environment

* Build a tracking and monitoring system for
diseases originating from the ocean

* (Step 1) Monitor the occurrence of hazardous
factors in the marine environment, improve
an article on health assessment within the

Xix



Name of policy task

marine environment

® Establishment of precautionary
measures for health damages

@ Technological development for
assessing and responding to
marine environmental risks

® Construction and provision of
marine environmental
health-related statistics

® Establishment of an information
management system for
hazardous factors in the marine
environment

@ Promotion of the public
awareness on marine
environmental health

XX

Major content

Sea Area Impact Assessment

* (Step 2) Set the target for mitigating and
preventing hazardous substances

* (Step 3) Organize a council or a dedicated
organization for a full-cycle comprehensive
management of hazardous substances in
the marine environment

* Develop and distribute a manual for preventing
the health damage from marine pollution

* Introduce and implement health impact
assessment

* Designate and manage a center for
prevention and management of diseases
originating from the ocean

* Analyze factors and causes of hazardous
substances in the marine environment

* Develop standards and methods for
assessing the risks of hazardous substances

* Develop technology for tracking and
observing impact per region, job group and
the level of exposure

* Turn marine environmental health technology
into a viable policy

* Build and operate the (tentatively named)
Marine Environmental Health Information
Network

* Build a GIS—based information management
system and connect with relevant systems

* Provide marine environmental health
information tailored to those working in the
ocean and fisheries sector

* Build an interactive communication channel
for the general public (SNS, homepage)

* Open and run educational courses per target
group

* Deliver education service to target groups



Name of policy task
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Major content

mainly on islands and conduct online
education programs

Step 3: Strengthen Policy Response Capacity

® Recovery and relief of areas
damaged by marine pollution

® Formulation and implementation
of a management plan for
hazardous substances in the
marine environment

® Establishment of a dedicated
organization responsible for
marine environmental health
policies

@ Legislation of the (tentatively
named) Marine Environment
Health Management Act

® Construction of an
implementation monitoring
system for marine
environmental health policies

® Cultivation of professional
manpower in the field of marine
environmental health education

Source: Prepared by the authors

* Response manual for marine environmental
health risks

* Forecasting and assessment model for
scope of damage by type

* A system for managing, tracking and
monitoring health damages

* Establish the legal grounds for marine
environmental health policy through the
revision of the ‘Act on Conservation and
Utilization of the Marine Environment’,

* Develop and implement the (tentatively

named) ‘Management Plan for Hazardous
Substances in the Marine Environment’

* Form a TF team for marine environmental
health policy

* Organize a team for marine environmental
health policy

* Newly establish a department for marine
environmental health policy

* Legislate the (tentatively named) Marine
Environment Health Management Act

* Develop standards and indicators for
checking the implementation

* Conduct regular inspection on the status of
implementation (annually)

* (Step 1) Establish an education course for
marine environmental health within maritime
universities, open and operate a university
course integrating the industry and the
academia

* (Step 2) Develop a plan for nurturing
professional manpower in marine
environmental health

xXxi
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Laying the policy foundation by amending the Marine

Environment Conservation Act

The definition of the terminology ‘marine environmental health’

should be included in the Marine Environment Conservation Act.

The addition of Article pertaining to ‘marine environmental
health policy’ in the aforementioned law will lay the legal
grounds for the implementation of the followings; a status survey
for hazardous substances in the marine environment,
designation and management of areas vulnerable to marine
pollution and susceptible groups, and a health impact survey

on those engaging in the ocean and fisheries sector.

With the revision of the Enforcement Rules of the Marine
Environment Management Act, health impacts should be
included to the assessment standards and assessment items of
‘Sea Area Utilization Impact Assessment prescribed in Article
85.

Legislation of the Enforcement Rule of Marine Environment

Management Act

This study suggests the revision of the Enforcement Rules of the
Marine Environment Management Act to include the assessment
of health impacts in the assessment standards and items of ‘Sea
Area Utilization Impact Assessment’ which is applied to the sea

use and development projects larger than a certain scale.

Legislation of the (tentatively named) Marine Environment

Health Management Act
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- Relevant laws should be revised or restructured for the
establishment and implementation of marine environmental
health policies; establishing a framework plan for marine
environmental health, conducting a status survey on marine
environmental health as well as an epidemiological survey on
districts vulnerable to marine pollution and susceptible groups,
assessment and management of risks of hazardous factors in the
marine environment, R&D of marine environmental health
technology, conducting marine environmental health education,
nurturing the marine environmental health industry, financial
and technological support, and providing relief and recovery

measures for health damages.

3) Follow-up study

= Follow-up studies are necessary to revise relevant laws to
specify implementation measures for marine environmental
health policies, an R&D for the assessment of marine
environmental risks and development of response technology
and securing financial resources.

- It is necessary to collect the opinions of experts in the marine
environment, health, shipping and ports, fisheries and law as

well as stakeholders in relevant industries, fishermen and civic

groups.

xxiii
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4) Depledege et al.(2013), p. 854.

5) Roberts et al.(2021)

6) National Research Council(1999), p. 2.
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8) ibid, p. 889.
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(1) A typology of marine and estuarine hazards and risks as vectors
of change : a review for vulnerable coasts and their management.
Ocean and Coastal Management (Elliott, Cutts, & Trono, 2014)
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(2) Changing Views of the Interconnections Between the Oceans
and Human Health in Europe (Depledge et al., 2013)
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(3) Oceans and human health: Emerging public health risks in the
marine environment (Fleming et al., 2006)

Flemeing et al.(2006) A7FAZ] Ralist IS vA]= gRloz
71991 B4, nAgEol gt e 29, 194 e oY
'g_—- AASET. ESE ZF Fofacle] WhAga 1= Qlsf AZto|A ofwgr

n& o QA BA5H e, sffollA FE37t ks, IE 2
"’J H3A, 248 A=, vio]Q AlF 55 siYe] QoA = dge=

Haisict.

olt

|

Hm

-

. ARAHE
Fleming et al.(2006) Tt EARARE AASFAT. o] AollA=
| 9-9] BT AR, AdA 719 BiEA, FollRFe] WAl o
H o5 /}j—&i oIk QEHJ gt

= A

N

A, 7\1]./3‘_7\1], ‘H_r?iXﬂ, PCB, W24 55 A7tAA0 49T vjx|=
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(4) Marine harmful algal blooms and human health: A systematic
scoping review (Young et al., 2020)
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(1) Health impact assessment of marine emissions in Pearl River
Delta region (Lai et al., 2012)
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(2) Public preferences for policy intervention to protect public
health from maritime activities: A 14 European country study
(Roberts et al., 2021)

o) GRSH U X2 U
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3) Public concern about, and desire for research into, the human
health effects of marine plastic pollution: Results from a
15-country survey across Europe and Australia (Davison et al.,
2021)
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(1) Oceans and Human Health: A rising tide of challenges and
opportunities for Europe (Fleming et. al., 2014)
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(3) Oceans and society: feedbacks between ocean and human
health (Nash et. al., 2021)
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(4) Human Health and Ocean Pollution (Landrigan et al., 2020)
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-Physiological damage.
-Endanger food safety.

A=: Amelia et al.(2021), p. 12.
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(E 2-2) AMUE 5o TIEEA Z4E252009~2020)

=2 mg/kg

R k) {H|- gtk OIS XIGHRE, HA| S5 7H2H0)
2009 0.46 7.31 8.63 =4s
2010 0.78 20.75 203.57 0.57
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2013 1.36 2.29 3.31 0.45
2014 =24s 0.62 1.95 =4s
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2018 24.42 15.37 23.80 =4s
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2020 5.40 =245 33.81 =ds
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A3 = AAEAZ1HWHO), OECD, IMO, UNEP 5 F8 =4
7199 sty B4 B S AE E46ka, v, EU, 9§
Fa519] oy B T FHE vl -2 otA} Stk A3Re] A

719 2 F8=10] A4 9 AlEEA Aiks A2 SR T =
W 9] vlu Aik= Agoto] #1549 s A4 =9] ek
I 9, SRS EEcke 712ARR E8F 9ol
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H1E =xAt=]e] ofldeEd8EA F2 ofX S

1. MAEA7|7{(WHO)

o2

1) =712 SZEH0[-AE

WHO+= 24 I A AAZAR XS fI¢) =7PE 454
o|3JA1&(NEHAPs: National Environmental Health Action Plans) 2]
+98-F4& 4513 ot NEHAPsOA = S EAEA o] dish 534
ol ZZAQl FH AR, §H AgolA= 19949 74 SBEA oY
A(EHAPE: Environmental Health Action Plan for Burope) 4%

= AVl SFEA gt =07t ZEsHA AF=H A

161) E45(2006), pp. 12-13.
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2) siLte HZ HZ

20008 % =% S149] A7HOne Health) 7§d-& J_l AR
9| AL AsoEAoln FEdl= A AL AAE o] Q= 7ol

t}.162) 3lte] A7HOne Health) o] &3t AFA Xq«](operational
definition)= |AXFsH7|FHFAO), AASEEA7|HWOAH: the
World Organisation for Animal Health), S-Z3AE(UNEP), AlA|
HAZ|HWHO)= A2l ‘shte] 173 19+ A&7t w'd(OHHLEP:
the One Health High Level Expert Panel)©] AHA|o}it}.163)
OHHLEP= A AlA| One Healthel T ypekat g3 3 Eofe] 3+
3t Eols gttt 164

OHHLEP7} 7§38t One Healthe] A9 oheat Zr,

B2l 7+ One Health)2 Al 58 2 AEiAY 4% 43S /A
otal FAslol= AL HEE ok FEE AL gulgith &
733} 529 A2 B oEA ol 50| FEst AH AL} AE o
Uth= ol wEbA, st 77 H<HOne Health Approach)’ =
AGAE], ok9] =7F 47E A9 9 229 F204 F82 4 9loH,
FHE BIHR] AMAA, AFUA A, §Y 2 XA oJE3i 165

ERE S| A AL A A7 Adde dAEY, ol Akt
B4 ALaFe] B3t BAE didshe Ate]l ABE Ala"olA ] A%

(-'O
=

162) WHO EH|0|X|(ZEMLY: 2022.7.19.)

163) 47 7|22 22 712 AE o8, OIS, ZX|, 30| O & &1 XI”IBEWE*E%
One Health2| =232 9|5f &i2i51a aacr A7} 7|2 TO| Tol 7 6_
SIS AUOH, 5 AR Z2E, X Y 27t £201M One Healt
2 SH=2 30t WHO SH|0[X|[(HMY: 2022.4.1.)

164) OHLEPE AZ2ATt T2ist DLER, SSN MY, B2 X7 Y S otte] L2
S IFSHE MAE 2AHS MEZots FES 6t UCH WHO ST 0|X|(HAL: 2022.9.5.)

165) WHO SH|0|X|(ZA1e: 2022.4.1.)
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2HAe Y FRR9| SHASHEAYAMIL Al 24 03

o

Th160 AT, shte] A7 e SRR, APAAAL BBHL
A7 WS BAso] QI TEG 4 ik AL 2SR 2] 5

R3THe AL AASH: vleka gtk

(HSES: Health in Social-Ecological Systems) 0.2 §< 3= 4=
o

flo

(1% 3-2) WHO One Health2| 744

ONE HEALTH

Human health and animal health are interdependent.
Atthe same time, both depend on the environment.

Aj=: ISGlobal EH0]X1(2021.7.4.)(2022.6.4.)

S, sfte] A7 FE2 o U2 35EAE 245 Y Z2IH
< AA-olYshs WA CE FF HA|, AT 5 ThURE Hope] At F
AL =gt T3 A%, SEAS & 147339 dEA0 S8
Erh167) 9] A7 2 UNEP, WHO, FAO, WOAH 5 ZA7|+

166) Jakob Zinsstang, David Waltner-Toews and Marcel Tanner(2021), p. 22.
167) WHO/EURO(2022), p. 1.
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7F §YES Axsta e,
=2 B, ARrE, EE
WHO collaboration)= A

Jlm

3] 2010958 FAO, WOAH, WHOx=
S Rt Eokoll A EA(FAO-WOAH-
Q11 9Jt} 168)

% oEE

iE‘)r19 Weele PG F=4 J 74 A77d0] A5 G

A4 o] glom FHoFslrhs M-S oAl T ERlsk= A7|7F Hdo o]

Oﬂ 20209 119 7HX€ ”Jrﬂ”é‘ﬂi?j(the Paris Peace Forum) o] 4]

FAO, UNEP, WHO, WOAH+= ot g8 Z3lsh= o] Sasithe

o Q14& Zolstgion, OHLEPE & tyst @Y ZPstr
t}.169)

Communication

ANIMAL

Healthy humans
,‘c"

At&: WHO SHO|X|(ZAY: 2022.4.1.)

168) FAO, OIE & WHO(2017.10.), pp. 1-3.
169) WHO SH|0|X|(ZAY: 2022.9.5.)
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IANE Y Q=0 SHUSAR AN Al 24 03

WHO= 719-94717F A1 50\7H9] 7, AlA] Eiat vl 7H4o] 21
2 FHAY 5 9om, 27 EBEE tig Shfe 4 Sicke Wol F23)
al o

Atk E3H WHOE AlIA 179 oF 12%R1 99
o] 9|gH] &S B3] Y 714 GAte a4
1

o, A olge R4S Sl & Sl

Y
)
olr
e
52
R
5
e

SHH, WHO: 2030~2050%9] 7]-Hst2 Qlst JoFalzx, defe|o}
AL B9 AEFH AT uld oF 259 o] 271 AFEAE SAgAIZ

9l

o, A7l gt 28411 fgff v-8-2 20309714 A7t 20~409 EE =
F7otArh17D 7|1$Righe Y, £F, &5 5 F2HQ 7IFA= Qg
A, A, AEA AR Y, 7158 37 5 AAel H8ER0 9
o] x| 3 5212131 04 g, 01?4_01, APRIE, W QAL o] R, g Q1+t

1
©
7
12
o
N

=
L
in
u=)
o oy
_O|L
k=l
lu
of,
el
filo
=)
i
1
%0,
i

E3H SHslof| st
51&d, 24% elete) +E°ﬂ w2l A€ Zolgkal dAksict.172)

WHO= ‘A7 71583l gt 228 IAIEIA'173E U7k vt
Ao, AAZAF71FHWMO: World Meteorological Organization)%2}
7]39} Azto] W3 ZEY 24 TPZ' S wkRsl = 7| Twss) A7t
of nA= IS TAFEAGIAL tl-SHRtE RG] 9% 8S &5
1 9t} 174)

170
171
172
173

WHO EH|0|X|(ZAMe: 2022.6.5.)

WHO EH|0|X|(AAL: 2022.8.10.)
WHO ESH0|X[(HAY: 2022.6.5.)
WHOS 20154, 2017\, 202101 71242 r |
2021 ZAH0= 957H=0] FOBIACH WHO(20
174) WHO ZH0|X|(ZAe: 2022.11.10.)
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(O3 3-4) 7|2 Hate| A2 A3

Y oo MR s

Vulnerability

Health system ; ,
[} ence
o * Lea nce
eal
s
i i

Health outcomes Health systems &
facilities outcomes

I,SR mm @,LB

Respirator

liness  liness

WHO+= 20224 12€0] 7H¥H A152 FEHFHHYT GA=S2E0
A BEHFT & 7scke BEAZE A7l EaARl At AH

S Algotal on, ‘AA7HHE (Nature-based Solution) ¥+ 5f¢
o] 217(One Health) ol 23& Fol BEHFHH 179 42AdAES
tZsit 53], AETS/do] AlgtE SHAA $8% 7eS HEE
oflz}, 7ARet 3719 ', A £33 HE 5 ASiERES B
, AGEA A 5 QR ot MHAE Algstal ks Holl 5

FIER 179 2|457Rs AR IEUN-SDGs) 39 BES] At D2 A}
2

ol 1o [

r2N

fo FE

i

]

gol Az @), A AnBe ohe 24, W W8T} 2L A
. 3AE 2Qlo] ST %S WH=rh170

WHO= <% 850 A AlA sige] 27430l 932 mIA= S0l

\
>
o

4
4

H
H

175) WHO EH|0|X|(
176) WHO EH|0|X|(

1:2022.12.10.)
2022.6.5.)

oY o
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I, 53] ST SopBETrRe) AL Qlgkol A%
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he, AR =4 59 thoket AE FET Yo
Zab dylo] - AQ Pk w|A 4 9joH, k& SF
28 49| vz gt Aol nA: 4F Yrk g
At AFL AL AYERT 5 FAPYBE ohfel, Holrks,
o Aol &= € = k178

SRE G A A, SR AR 9FE Fate e
Hol| F=31HA, UN-SDGs 3% EZH(A73 499t 133 ZE(F
P 149 ER(EIGT tide] BA 9 2|&7H53E 0]8)9] B3 Hoe
AEoHaL 3ot 3HH, WHOE di71ed, 4o % A4, 7133k, 2
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177) WHO Regional Office for Europe(2019), p. 1.
178) ibid., pp. 2-3.
179) WHO(2008), p. 2.
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2. ZHENEL7|5H(OECD)

(1) 84, 54 L ord 272y

OECD+= SHAAYA3)(EPOC: Environment Policy Committee)2}
SFMEA A US|(CC: Chemicals Committee) AFotol] SFME4 -5k A
B85t 5 3N AdRts AAsto] e #eElE =Hskal, EPOCe
CC =4l Afst 371 #Hdute] 97 duitt &3] 2(JM: Joint Meeting)&
Moo} sfehEd T ARMES =9lotal A7ttt M Alsto] sle&E4
QIR A% 9 2 fE A, 2aslelr] flet ARl A
AA7F sherEZ e =230l 3, B4 9 oRA(EHS: Environment,
Health and Safety) T2 12o]c}. OECDE 1971¢ A8 s}shE3 ot
A B E AFCE 1928 R = 59, Alg, 4858 5 ANkl o
SHEA £ £33t 20219 OECD ©JAS]l= CC, shehE3l - =9k A
P o Auke] 43 dato] tigt A EPOCOIA shekad 2

St 2]¥3](CBC: Chemicals and Biotechnology Committee)%
THYt.180) EHS g1 4bslo] Afuto 2= I H7t ARt =&
B7F ARk, gagdy] AAdut, SekAtal Ak 5ol Qlth

o
it
r

o

=

o of
oH of
o ©

3

o

= AL 20108 AT HAFYZR o el 23 3
7h A DEAR] et B TERT. BIAIAE obRe A
o Saps} BET W5 o] YN SR 20 834 AE
o}% % SIB/GE shelo) gasici: 4

Mo @
Ni
12
lt ﬂlg,l':
=4
)
o
d

180) OECD &H|0|X|, Organisation of the Environment, Health and Safety Programme(ZA4
2022.8.6.)
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=S A FQ=9| siYEAEAMM AR 24 03

AU (Decision Tree) AAl, OECD 3¥= thi} sFsHEZo] ojdo]
A7l vA= 984 H7t Eﬁ/\h ol5o S 53t S & FF
AH 9T BS So] 9]r}.18D)

(23 3-6) MIF2| 2Fst= 20| Ciet OFS L=E0i| TS QA M1 S 213t AMEE LT
20144 20194

Only exposure assessment for adut user

sure assessment both for children en adult user:

A=: OECD(2014), p. 29; OECD(2019), p. 17.

(2) OECD &tAMIrH7t

OECDE OECD 24A4¥H7HEPR: Environmental Performance
Reviews)S 3] 5]9%] 2444 Azl gigt S99 B o
t o e FRteS A, A RS A%, B4 A
Aol gt 7iEA = A9l duAREE AAIREE EPRe 9IS
A 9 273 HolHE 7Nt g v‘i—@.ﬁ}uﬂ, E 2~67 =9 B7HEIAE
g}, S2uEhe 200697} 20179 238 B7REQLT

181) OECD ZI0|X|, Children’s Health(ZA4Q: 2022.8.6.)
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(28 3-7) OECD gtz Srd gt 2N
2006\ 20174

OECD
Environmental

DECD Environmanial Performance Reviews
Performance KOREA
Reviews 2017

KOREA

@) OECD

Atz OECDilibrary, OECD Environmental Performance Reviews: Korea 2006
(HM: 2022.7.20.); OECDilibrary, OECD Environmental Performance Reviews: Korea
2017(dAM: 2022.7.20.)

20068 EPROIAM = BA] ¢-2uet S EZAEA 0] Sz HAH
A ¢ar, ofE EAH EAet I AEER d e XA 2004
W SR W egE I 54 AR, 20061 "2006~2015 SEEAR
A 1071d AR, o 59 =¥ S8 SEEAAHS] VHE vf
Fout OECD= $3EA #AIE tF7] Hsid &4, 24, 71E Jr_h_ 7
A718e] AF-E v Ssfor dnal duFh ol9] £8 Wdew
AWs71d, A48 ddd B2 5ol Sl

= rﬂa

O

rlr

°]°] 2017Lq EPRO| W2H, S2udhs 53 A%, diite Alx 9
AR B, 3H dm oEmet TE ARl $E A Bl wet v

A4 OECD BatEth @2 <=9jof gltk. 2006H EPROY th-3-5tef 4
B 2 A R A7) 22AF A, HR| Y ALAGFRA A4 5 E 717
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SRUE| U FoT0| HUYBASIEHI AR 24 03

225 FArhD BAPOM, Solex 9, Au, Wk AL 5 8
B Mo e 25 ALYk

(

(3) k=0l He= 27192

OECDY] gh=of| Hi= HASZ(HAG: Health at a Glance)+ OECD
3=t A%, o= AA 5 B4 ¥ ARE H|weks Ay U3 HaA
ojty. HAG A#9| 8 T4 A== 17 AHl, 1728l 24
O)=AA olFy, ATSASHH - FA A -AEH @t o 5ol lth. o] &
HANRAAE B7Iol7] 9% §5o=2s BHRHTA, BHoRs
4, 883 A, BA9EllE, 78R Fi 5ol Slth

(J& 3-8) sh=0l| E= H719|Z(Health at a Glance) XIE 70 &|H|

U Y

Fari gl iodd]

HAAZ XA o1

SHNAES OfFH HEH=TP B2 H MHATZYE Ol EQII HISE SOHI7p

BHoRHZY Hyo|gol A HIE1t 1Y

HAR AN S CEEER
H70| 2013 e 2=
Hyme 25 DFale WIIRYE

QT EA, ZHE, A=l sigat 6

Xt=: OECD(2020), p. 142 XM= E HIEFOR XXt &Y
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HAG 2021014 34 EA T4 s FEo=2= A39E8Rd 5 o
7199 9 g4oksk 71 Qltk. HAG 202191A4% di7]1Qgo] ws At
Aofo] 8 YQlog FHS 4 Y= At
quh‘ﬂ- z%iﬂo] giq—tq 6‘}5" 1 03‘63:_3__. E] ;q

2 20609714 A AAFHOZ AZF 6009H~900%F O] Z7|AFEAE
YA 4= glom, Wb ARG, Qg H| F71e} lﬁ?j A AR Qls) A
AlA GDP 1%l sigst= Hl-&o] A 4= ok &3t 20199 1
AHA] 2oz Qg AP OECD Bt 109 ¥ 299olH, 9-gjutet
£ HuEn 52 43502 YETh E3H 2000~2014E7E RIAHA] 9
do g QIgk APIR 2UELS OECD Bt 25% ZAag oL}, o] 7|zt 1]
AR e Fo = QIgh AR S71d 778 =7t & vt 23k
t}.182)

(O 3-9) OJMHX|Z 215t AfZ OECD S7(2019)

Death rate per 100 000 population
100

99

0

80

72
72
73

70

59
59
64

60

55

50 <€

0

@
32515
_
gB8®® "
30 F _&NESR
QQEEEEN
20 w oo™
s
"RLLLLI III|||| |‘
3|.I.I.|.|.|.| ............................. .
'o@ %0 D ¢ &
%‘

S O SRS LN LS P02 %‘F%@@% SESE
< 13. o Q“@@ \@ : SIS T “*\“‘@‘9 &Q*‘d@ S ® S

N N & [V N %&%‘ 3 Q \g R
. O
¥ S & o

10

.90'—11

o

%f

%,

/1/

C‘
‘%
pel
%
P,
e

Xt=: OECD(2022), p. 121.

182) OECD(2022), p. 120.
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2) F Aty

(1) tH7|2H

OECD+E 20144 3= F=, ke 59 ARE HECE 7o
o=z Qg AR AAA BlE] tigt BuAE L5 WHOS
2010 AIAIAHEZHGBD: Global Burden of Disease) 4 23+ 0|
&oto] ti7|edo = At AFYAL &, ZAEPFHEAER(YLL: Years of
Life Lost), FolRAGEAE(DALY: Disability-Adjusted Life Years
Lost) AES B2t 20059 =] 20109 H7] g0z Qg Ayt
7 A AAIFOR 4% S7H3om, OECD 3]Y=2 B2 o& /jd &
AIE EQl ¥H, Seuehs 371t 20 ® Ykt 3 20109 7+
71 edo = QI A7 wslol wE AAA vlE-Z 3.5% PR AFFFC
H, S-uEte] F9= 7009 222 73t 183)

(d% 3-10) OECD &|g=-5=-2=0| tH7|2F = QU5 AFYR}; =

2010 < 2005
Number of deaths per million capita
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Xt=: OECDiLibrary(ZMg: 2022.8.14.)

183) OECDiLibrary(ZAe: 2022.8.14.)
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(2) DIMSctAE

OECD= 20219 AlEoIA 2] @Al Bigse= nNEStAE S 34
Stk WY 2200] 77T Al v 4 Qe Il ditt B
IAE W OECDe vAlEStAE B § AlFe] vhee} vty

At Aol FPgtoll= =7stal AAl HH widel HA &2 AT
2 A2 AR Y F g5 SO vAETAE LFo] Hs) 2
7hedt st 2A|9] B/t #ede BRI H, @0 nAEet
28 WE B )~ %E ARIshe ARAlE R AR Brojolo] 242 S,
E3 RIS oY vAlERAE 20 g d shite AFE S i
3] 1]

= U U0 AS PARL 59 o) 231 A

2 A7 ot VA 2o %*éOlﬂﬂ = 43 i 3o
HA|Eeage] 245k SetEde A% ARAe) olde AL 5
2 E4old, npgtoR nlASetAEo] ARl MAA SAolt 548
Fol4 ] Bod B BAFIO, o] HF BAo] eIAE %
QBRI A 1oF o] AniRlAli obdl WEAR] ok] o,

ulAE et o) ozt 25 S Folk WS AWSHe T, AAWAE 4

g7 B17] 9iat 37 A7vh Wastchn waEchisd

|

184) OECD(2021), pp. 1-13.
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3. =HIGHALZ[-(IMO)

2 By

1)

(1) {7298 & H7I1LF

L

7}, oY HEX|SEKHMARPOL)

IMOY9] TefF Q2 HRAHKHMARPOL: International Convention for
the Prevention of Maritime Pollution from Ships) = 67H4] 8 @
& E4of I3 BEA2F & 1973d0] A=At 19739 DAl A
27101 - AFEEA D), FolAAEA(FESA 1), ZFFE2(FE5A

c

23 QAT 199740 SolH MO Aukr]el 7] 9.9 4] &
£ g3t B84 VIE Aol Hesie 189

&4 Ve 235240 #Agt FARH 12%), Aaisks wiEs])&
of et FAA13Z), BARFE HIEs&ol T3 FAIA142), E8H
712gtEol Bt FAIAI5R), Adut dgfroll ¥t #AIHI18Z) 5 7]
LAEAE 78 A Y 4= A5k Utk IMO YRS Y
3)(MEPC: Marine Environment Protection Committee) A|764} 3]9]
oA dES= AUE9 #AYdEE £0]7] $Isf MARPOL Annex VI
9] 717<QtZ Res.MEPC.328(76)2.& Aestirt. 2022 7= A|79
A MEPCOlA = te YZRFE BIRS AXARE dEXl 253 i
of et sk wiEHAIFY A8 AT F&5A VIE Af"sialor,
202549 59 1 ¥aF Aot 186)

185) IMO, IMO and its role in protecting the world’s oceans(ZAY: 2022.8.29.)
186) SiY=4H54(2022), p. 31.
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(E 3-1) IMO SHYLELUXHAH(MARPOL)2| E4ME A LA =X

SN 7 Y 2 72 U8 4a
* AFOf ©J3t RO o £
| yE 0] 212t F7 23 oY 2X] 1983.10.
° 19924 7HJH [EM OB MA T
I QHAHSE -« 25001 7§ SRO| HE7|ET QHR2| XX 1983.10.
siox | ¢ EAE QGSEO LA, HA| EMEH, MY, HSH
I B QMY T oS an i S 1992.7.
« HU94 HETXL. B, SOUH Q4FIAA, 24
Wi MEtQA AEXR|ZE HEl Q4 %%XIOHH 33l2] OAF HOJRI | 2003.9.
HICHO| HHE 7ts
e 7|2 E5Y HiE7 st HiE U
487 12.
v V1B oone) apor =7 2 1988.12
o SIAISIE. EIAASIE S HISEE AN
Vi | gplogsy CEHEE SIS S thsst 43 2005.5

et 2T IMO= W71 9 #=jef ikl Hist 5784 7S =2
2 ok AREHIEEIEFAFEHIMO Su lphur 2020y A=kt
o] Foko] HrEE 2025902 7|5k ¢ 202090 WaEsH= At
BT AR HIEE 77% TAaAI § 9o, §HeF 202590 A7)
sto] HasHA =W 579 PO Z7|AMIARE A 4 okl AHskel
t}.187) IMO Sulphur 20209 ¥&o] w2t 20209 1€ 1¢+5E MARPOL
oo AHH #iE A FH(ECA) olQollA &7Fst= AHto] AMgst=
AR ¥ AF 0.5%5 23 5 QA =AUt

Lt. REQH CHH|-THE L &0 25 ZHFL LU HNS /-
IMO+= 19894 ©]=of|lA M3 972 ARl ‘A& W25 AR
S A7IZ % L9 Akalo] A& aatEo g tf-Solr] A8 R

187) IMO, IMO 2020 - Cutting Sulphur Oxide Emissions(ZA2: 2022.8.29.)
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A ofHl- S E FElof] W3t SAIFHKOPRO) = AHskSith o]EH
OPRC EOF FA H—% OE GAEEY A 572 AL 98 2 EE
A FoA Hr o]% 20009 IMOE #7224

At ST AALol t-S5t7] Hste] -
A LA kLo et vl oS & Fof et oA (Protocol on
Preparedness, Response and Co-operation to Pollution Incidents
by Hazardous and Noxious Substances) & A=ttt Fyzh=
5 AU JAAo] 1999d7} 2008 2+ 7HASHITE.
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20219 IMO<= A|772F MEPCOA “AH}7]Q1 SHFESRAE 2A3]7] A
£ 93t MZKStrategy to address marine plastic litter from ships)’
= LIS 189) o= 20187 ABF 7]Q1 sjgAH7] AE o] AHH

188) HHMAN HHEFHMEA(2019), p. 27.
189) IMO MEPC 77/16/Add.1, Annex 2
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EPCOllA = SgEetaEle] 8 21191 A4t 7
A 01*7' :}-—;}1—5 o8] MARPOL oF 7|42 E3t oj 7 HA|9] oJ%s}

S A S S A 23] Aol A=A, B3, sjF2H|7] A

7 4 #e AIE e A H71E 71E55(GRB: Garbage Record
Book) 9% H|A] tiit At 712 ko= MARPOL #4541 Vel 714

20224 1299] 7HZE A|79% MEPCOJA &= oj4l o2 XHE RteEr|g]
£ o 9 ofgo] tigt H7|E B E A6t &, 7120l= SATS
o FAkol= SES 400E o)) Aute] djsiAnt ofFA o2 HX]| - H
St st o, A792F MEPCOA= FE5 100E o9 AHto = df
A gfjsigion, ol W ojifo]] IMO HE AE Sof Bt ARFS FE
A&H 07 =98 Ago|t}.192)

190) IMO, Marine litterdA42: 2022.8.29.)

191) IMO(2022), Report of the marine environmnet protection committee on its seventy—eighth
session, MEPC 78/17.

192) IMO Res.MEPC.360(79); oilQ4=At(2022), p. 31.
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(19.5.) 2 |MO Strategy Plan Z&H|
° SHUSEHAE M L IV |2 2e|2719] ZetE O YEH
79X MEPC (Res.MEPC.360(79))
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193) STCW/CONF.2/DC/4; IMO Maritime Knowledge Centre(MKC)(ZA4L!: 2022.6.16.)
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(13 3-11) IMO M| E(Day of the Seafarer)

DAY OF THE

SEAFARER

—25 JUNE—

— =
e SupportSeafarersWellbeing
e GoodDayAtSea

IvVIE:

A= IMO(ZAY: 2022.6.20.)

E3] IMOE= ‘AY9] ¥H](Seafarers Wellbeing) & HA|Z sto] A

of Al A% BAS |5 A% A el W) =ofstint. o] Al
oA AU A Aol FFL VAL A2 IE BASS o
2] ol AL ekt A4S oz St YEEAS A 2
AES AYFE B AN ADS I WS Asskch199

E3, TAA9 T, AU 445 @ 97 279 710 BE 7
YOHSTCW FB), S AUelA] ABAIIL BASIEAL Dol By
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4 T k. EQ, 9 UelE Bt AL Al By B

oF FAAto] tigk O 2], AW o A4S 9T Ao ool et

7158 e 2Folof ke 8-S FAskL ek

194) IMO(ZAHY: 2022.6.20.)
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195) oAt HEXLZR(2019.6.25.)(AAHL: 2022.9.30.)
196) IMO, IMO 2020 - Cutting Sulphur Oxide Emissions(ZA2: 2022.8.29.)
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197) IMO, GloLitter Partnerships Project(Z4AY: 2022.8.29.)
198) IMO, Human Element(ZA42: 2022.8.29.)
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719 AEARl @Y AAE S Wkl Aok 94 AT
GloFouling IEYA Z2AE GloLitter IEWHA] T2AEHT} o}
IMOE= Y ESAZ7H1E(GESAMP)S] A= 24 ATS 5L
AoH, 79 ] 1F(UN EMG: UN Environment Management
Group)@t 22 < U o &4 §Y 77=d% st =9& ©]]

FAZHFAE(UN Environment Program, UNEP)
off mX]= JFoll s f-=ste], 2021dl= HES
2 Ao gk 22 S AEgt B ok o7 A= R, W
A, A% 59 Fd=, nMIESAE SOl A4l PRl /olet B
=

o]aA} k= EUY &2 AWEiA; ot

R Tl

1) FR Y
(1) THEBED Zi2Bin] RiSoKSE 8 0l Chet Zolot

UNEP= 20219 12°f 7A%skal et Al&7kset &4 delel
Hieh Aojer (48/13)& AEsteltt. o] Aejte &
25 dol AR AAotiA AE7hs st S 2 Aol J1EY
1

Aqch199) BE Age] A7t Ae] W AR B, AL 2, X4t
Sob AR AE, QP9EQl 1%, AT SRR, A 2l

o =1, s
the 22 Wal= Zlo]ch.200 UNEPE Z9Jobe B3} Q17ke] A7 7

199) RAEAA & ELO0|X|, Environmental rights and government(ZA4: 2020.4.15.)
200) Humanium EH[0|X|, Topics(ZAH: 2020.4.15.)
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AhEeha Agshe Al SRS A, A7, AE, AU 4L 5
2 ey S Hele 2L AU ok © BoHole ANL ©
5t 7hAskeh, TRAE, A% 2k H(PCO) FHA 7k BIAolAE 7]
F15}0] ofodare Ashel, Qlzk At Qbe] A 4Hel Sl e
AT W, TG ol AF 5 A7 ABS AYske A A9
of Fekd] ZHES s AU B4 TS QU] P45 U
AR EFSHH20D

(2 FRRY oYS St FI=EGILE Y
UNEP7} FZshs 2L &=, 279 5 714 92 53 A m8)A]
o] Tt ELo] ZQAJo|t}202) UNEPE S20]0 & ol3t ok el
o] hat 214l 3134 747& ajsjo]l e orsteta shgict. cht
gl Hejs 2ol HEoteme Azl ths) $-efatA
orriy Mo g gj@ _,_1: olth SHAYE SF oo 2HE AR A
g B5ol7] st gofolt e RSt

oj7]ofAls= UNEPS] A3l =T
(CEP)llA] S=31ok= 7H2 Bt Hoks }
7l Ba)e} =1 o AU =50 HS

UNEP+= 39 7H|EX| 9] F kgt At, s AL S84 7H]
S Axsie] A9 guEIYon, suns) ¥4 T2IUCERS
198190 A=HsI3itth. o]F 1983d0] 39 7| Hs| {72 s A
£ A3t 7I=2EbY 2K Cartagena Convention) = Ag{sto] 19864
of FaEAt. Fob2 B 7HE XA 267 7l 3]¥=o] H|ESHA

201) UNEP(2015), Climate Change and Human Rights, p. viii
202) foetAH & ZH|0|X|, Disasters&Conflicts(ZAHY: 2020.4.15.)
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Ao At 200902 off SHFBAL meHeIch.209

19830 F1=etalt gokt 54 1 XHEHO} ol spide] Sae 3
9 Ao o] 2 TS Ak ek Aol
Sk BAEE] gistel ulAAl Welskn 4

() 7122} M™Y7|HENClimate and Clean Air Coalition)206)

UNEPE AlA| 9159 99%71 @ @E F7]0] k&0 glom, oF 7dut
B9 7)Aol G wlXe Zog sersti girk.200 o gd )R
! 3& 143 UNEPOIAE A7 2=l w 71ekse) |
st 7139k 471 ARHCCAC) S i,

AR UEtE BT A AlA 609 =t 7]38o] EEsk=
ZZA oA h7]|¥o] =9 Yelog HF|L tr|S4 7}&(Short—lived
Climate Pollutants)20899} $AES}EFA(HFCs)209) ARR ZH2S EZo

203) fUIEEA 2l S10|X]|, 7t2EHLIReHEMY: 2020.5.3.)

204) Q0USt74A|2| EH0|X|, Who we are(ZAY: 2020.4.27.)

205) fAUEAA 2l SL0|X|(BMY: 2020.4.27.)

206) AL DA S2 7, AMT|XIEH(ZAMY: 2022.9.13))

207) QAEtAA & EHO|X|, International day of clean air for blue skies(AA4Y: 2020.9.14.)

208) =7|2H7IA(Short-lived Climate Pollutants, SLCPs)= &7| S0 A Dﬁ"'oﬂﬁ 24 Hof 012=
B2 717 HE 7KL 2U3l0| FEkS 0X|= 7tAE Q0[BT £ HI|+HIAR = ST

HIEt AE31EHA (Hydrofluorocabons, HFCs) 2 THEH @Z S0| QlCH & §|_7471|2Io+;1loﬂg|
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3], ofAlofs} oferhs 2/1AAL] 90%E AN FEE )0
Qo] F/9Fet A|folet. ole] UNEPL: 33| S B Al 32 ot
dsto] YT 71$AY D 4F TEL AT AUL ATHL, &
A5k ETE Zolt ov] gl MaE fEsks o) ARgtT Uk

H Al Z2AEE W7lE ¥, 5, AF 5 Tdet 2ok o=

N

34, AR F91 S Aluke] HlE EAO] et A AES A
T22]7 o]s) TARS Toto] BARS =
HqHo= sjAsict

EMH|0|X|, Our planet(ZAAY: 2022.9.13.)
209) A SIEHA(HFCs)= A HSRSIEA(HCFCs) 2| MM HLE SEEM, XT2Hst 2 &
X=0] =0t WELIHA & 2A7IAZ BRECE QUEEH0[X|, 2w HH(AMA: 2022.9.13.)
210) Climate&Clean air Coalition ZH|0|X|, Content(HA1L: 2022.9.13.)
211) Climate&Clean air Coalition ZH0|X], Activity(HA: 2022.9.14.)
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212) LStz 2 £H0|X|, NOWPAP(ZAY: 2022.9.15.)
213) L3tz A 2 £10]X|, Global Plan of Action(ZAY: 2022.4.26.)
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Holz|glote] @ 1d:;E=(Ogoniland)« AAICNA Al HAZ 2 HI1g2
£ AHAQ YAZ A2 Ao RISk Qiek215) 195680 A=
A7+ Bayelsa Stateo| A 497} AR, 1950 FHtof] A9 =
AL & AYAto] o] FofZthrt 1990d T Zyto] thFS] A8 F Q1% 0]
FEEQIT @4 8 A FH AEE FoRlrk210)

UNEP+ ©] Z]O_ﬂ'% Ao 2 wketAQl HrtE AA A, 1 23t @
—;U} B 2@8ge] et Fal do) Aok
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AL oAl UNEPE BT A9 UAAIAl o2 =
e AIARA7HWHO) A-ES 9008 o1 &2 W%
g =2 TP T LA RE A3k A= 8ms ] A

olof wke} Folw 107 Ly dE FEA A FFE70] AZsH

214
215
216
217

Q0EHAA & ET0|X|, The Global Wastewater Initiative(ZA4: 2022.4.26.)
QAUSAA & EM|0|X], Ogoniland(ZAY: 2020.5.3.)

Q01247 &l £10|X|, Ogoniland’s oil history(ZAY: 2020.5.3.)
QIS & EH0|X|, UNEP Ogoniland Oil Assessment(ZAY: 2020.5.3.)
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(2) R&7Ks3t &Y 3ot Z2I219

ke uA AR BEAFE(PM/BO)S HiEsHs 58 F4 5 shuo]
t}. ol UNEPL 4&HEoj|x 9] n|q|HX|9} Ed7}RS Zo]7] 9l5t
2998 201240 Eslelon], SRS oS T SAel L2
I et gl A9 FEorAlor, ofzEFt, 2 of2|7t, 1]

A&7 A P Z2ZIH(SCP: Sustainable Clean Port
Program) -2 714 74, SCP +@E g+ A%, SCPY 35 o]dx} &+
283 1 Y82 HEH o5 t1d ZEIHS A /\1]74] 3% "%LE&
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218) fAEHA 2l £10]X], Publications(ZAe!: 2020.5.3.)
219) R9U2+372l EHO|X|, Golbal clean ports hub(Z44e: 2022.9.14.)
220) Climate&Clean air Coalition ZH|0|X|, Activity(ZFA4: 2022.9.14.)
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(3) AX HiCt ZHQI(Clean Seas Campaign)

UNEP= Si¥EStAY W vAESAE R Y sdehd 2 ks
2 H35517] Ysto] ‘A uitt 74HQ(Clean Seas Campaign) < 2017
dof| E51iek. o] FuA ARl AIIEA|, ARIA|, BRE ‘H@ﬁ}oﬂ
HeE X161, SfFETAE nMESAE 2HE Fths T, B9,
A ] WolE o]fr}.22) AAR AA o8] 7Pt HEL FAE S5t
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221) Clean Seas ZiH|2l SHO|X|, About( *&* 11 2022.9.15.)
222) Clean Seas ZiT|2! ET0|X|, Heroes(HAHY: 2022.9.15.)
223) 0|84 4&41(2020), p. 47.
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S5t A E3IH(Strategic Goals)@t °ol& @457 9t AR EH
(objectives), A9 BH(FY 2014~2015 Agency Priority Goal), &
HFEAA| H(Strategic Measures) 522 A% 0] Qltt. EPA AZFA I
H Hok_. ‘:}E ol TP TS| AfdE T o, AEA, 719wt

=22 1990 ‘efFat A7FA7ZHOHH: Oceans and Human
Health) A8 & B0l A EA ®Hsto] oE H-33} 243ste] S-4A5=9
£ AAdk= WS AAlsHA

19994 9] vl=r 7+ ¥B(NRC: National Research Council}=
A7EAZl Hiek siFe] JeS HESH vl U7 AF 81y} siaHet
<= AAISHAEE sifo] Izba7Zdol mX= #A4A JFor 7T} MY
W, 425 =Eo19oH, 384 JFoE siFB=ANA At A= A
=Y A BEYe A+ BA=EA SiF fU1A9 92 AAISH
t}224) 72 o HRTo S AFABIOS: Bermuda Institute of
Ocean Sciences)olAl= 737t sidat A7} Ato]9] A=2kg "ozt
= FAE AEZAYE do] OHH AW 7Y 7182 nkAsioitt.225)

o|% 20044, vl= =FHIH R ATSFATA(NIEHS: National Institute
of Environmental Health Sciences)?} ©l=* %%F—]-ﬁLXH‘q(NSFi National
Science Foundation)2 3% AFAZFAIE ] 35 FHstal Ut
S ATAFANE = o7 27] A 717, %5 53%—4 a7h S
4 e HFE QIR A3EF Soll el A-eteh220) NIEHS+= NIH

224) NLM SH0|X|(ZA4Y: 2022.8.11.)
225) Depledge et al.(2013), pp. 852-859.
226) NIEHS ZH|0|X|(HA4: 2022.8.11.)
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SE=H(ATSDR: Agency for Toxic Substances and Disease
Registry)e =93t ATSDRE 9J3] 240 w2t falEdo] 3554
of PX= A Hiet qTS I T8 JqLEE A+ FHASH
s 71e7/id- 15 5o] ot F8 Ao ¥t #H 7HA] dlAl= thadt
Ze 9A, 971 A 7152 sl 358 7HPHA: Public Health
Assessments) ¥ A7ZFAZ(HCs: Health Consultations)S dkal 9loH,

oAl FONE ArE M. HeeR, 1S 7se

ol
)
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2) At
(1) /724

H¥E Sdto]&(Deepwater Horizon) 55 #& ARl o]F, v HAE

A F-= NIEHSE &9l 2= 7] 34 A7HGuLF Study: Gulf Long-term

227) Environmental Factor ZH|0|X|(ZAY: 2022.8.11.)
228) ATSDR E|0|X|(HA: 2022.8.24.)
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AR} 117700 gt W 5 4w 4, JEIER], ’51]‘3}53‘1115—, 'a'é
A4 FgotEd 59 X}fn* T

77% ool WG 2|7} S ol AT, }‘ﬂuq%ﬂ s 7};‘ ”4"41}
= USlth EAT ot AQANEAL SR FARE A7t UEfiT
HIiE, DAk 70% ol A4S At 29| AdlotEd +X&
HAAA, 23%9] @A AGHAE 25 B3 TR %4 o] dollA
SRR} SUEFRE $2|7F A A ARt 7T okAntE|
O|Eotu| - G aA(AST: Aspartate aminotransferase), &ahdotu]
HAGaA(ALT: Alanine aminotransferase)q~= 212} 15%%2} 31%7F A4
HeY] AthkS 2RI £oE mARR9] 80% ool HET 5 AUe
= O]’U@ 8F His X5 Bk o3t A A3E S5l F+ AA
2t gokehso] e AFEES] 1 715l HaE dojd 3ol A
A7HdS R 61230

M 4> o

T

rlr:\eﬂ

229) GulFT EH|0|X|(HAY: 2022.8.12.)
230) D’Andrea & Reddy(2014), pp. 886.9-886.13.
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=HAL =9| sHYEAR AN Al 24 03

o
H

H 3-4) QOIE| 521055 YQLOS I3K =L ZA 2
3= Ao %51/71s
Sa| 20| 717 NEIS QA
s 4,000~10,000 /oL 24940]Lt 2j= 0| K250
MHE S5 o ]SS 23
AT} 150,000~450,000/uL Aot o 30
Lt ~ X310l O )\‘I_‘?‘_O
=T =4 13.0~17.0g/dL S mel —r—:_L MEOZ
0145 12.0~16.0g/dL. AAS}OIBIEIAS Dbt
=M 38~53%
soEg2E 019 36~46% SHoH0| = HETO| b2
20t 32~42%
sz SH0IEILS IS0 MHE= LHES,
Saorgy | 09014 mo/d AR 7|50 XIE
R AR 710 ZA5He BA0|0,
AST 0~40U/L 710]Lt 218 £A0] MZS [ FoHOR AST}
WEE|0] 92 BEIt =)
x2 7l00M wAE= B4R
ALT 0~40U/L ASTHI} ZIMT 24 2IX[0) 2 X5
A2 MSOMERA(HMY: 2022.8.17.)5 HIEO 2 XXt XHEE]
= e 2allel olE

(2 71

EPAE 221 JAHY =4 (PM) 22 d7|edE4o] et 4343
AT S 7M7), e A% BAlS JoFiths Fo] 2Bl

EPAS] #d 7=+ H7led=do] FAS vAle 44 9%, W7
L9 =20 UE AVNH -1 9 el e B A
Hg}, ks 717F A3l viAle 99 SOl A
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A7 GFE £017] AT A ARtk EPAE A EAAE(CDC:
Centers for Disease Control and Prevention), = 34HIAT4A
(NHLBI: National Heart, Lung, and Blood Institute) 5 %7, F
A A g7t FEsto] 7Rl AFAE] B A oA 7192
SEAY AETH] RS g3t WS AEstal, U Ee FAA
=

B

7 Tl B3t A4S AEE dURIH. Aol A

& o, A7 ARE A2, T57] Ee EE 5o 2T &
3 59 #A ZF, A A, A S

k2 DCe Tef AlopeHte|2jo} Ex= Ao

Aol 98 Eoll A=t B8, 7hett o ] AR 22 AR,

SA| AR ANg)232) EPAE 20194, AloHe g4l 23 (Fto] 28

AR, A-REZATEADS tiet o7k AE7 1% (recommended

recreational ambient water quality criteria) < STt

(H 3-5) A|Ot=E4 27 0718 S HEEI|IE
TRl ug/L
=3 7|1E
i EEINESE 8
ARIEZATHEA 15

AI2: EPA(2019), p. 2.

022.95)

231) EPA ST0|X|(ZA:
2:2022.9.8)

o= 2
232) EPA SHO|X|(HAMY: 2

152



=S A FQ=9| siYEAEAMM AR 24 03

FEuet 4ol A AlokeS4l 2F0] EPA HE7IEAIE 255 A
SH AR o S atekdo] 4t 97 Aol 2021 5~94
102K AR 23, vlo]az= A" FHTigho] Y57dolA 6.00ug/L, =
BolA 5.61ug/L, YAZONA 8.39ug/LE AEH U239

2. EU

1) Fu

of 1M SFREEA oA S0, H10F, SR, vlA]
Zefrgow o 6H FAEAS QA B BISHE AAS Awln
e,

(1) /724

)~

7t OI2|7t T7|X|(Erica Package)

EU+= 19999 12¢, dfiQtollA 40utd Eojzl Jx|ofA] dhayst |-
Erika AFZLE QIste] A7} §-F2 ol 335t HAE ettt gt
EA|(Port State Control)2390] st & 2001/106/EC, A HAL &
of Bt A 2001/105/EC, COSS Y¥slE HAHs= #43 (EC) No
2099/2002 5o] 9)2]7} #7]1A] I(Erica I Package)® AA = 3]c}.235)

&

Erica I Packagex =8 A¥o2 I3t Yo Hdotal 7|&n|d A4t
o

of gt EAIE 7Iokot= AL ZX= 11 9om, I WL ofet

233) ZYYUL(2022.6.24.)(HMY: 2022.9.8.)

234) Y= EH|(Port State Control)0| 2, 48Fk FH|O| MENZ} ZH| 782| QLARRIS &40t 41810
0l2{et HAlg 4010 R0 Y RF==X| =lsh| flsh =L 270M 9| MEE HAloh= A2
USHCE(IMO SHOIX|, ZA: 2020.5.13)

235) EU ¥& ZM ALO|E, Erika | package(ZAY: 2020.5.13.)
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i)
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AVSA

k)

e ]

(Mandatory Expanded Inspection)& AAlstal, 4
Fit=o] AlEste A oot 24, AaAREA
A= BPIRte 2, A o] Al AL 0|8
Stal HARA O gk A 5= A A
SHE SGLAAFEAL SFAIGHE 2010908 H53h= Ao
< MARPOL gofo] HrgE|o] '05.4.55F SAXo R Hay

7} $j7]2] M (Erica I Package)= Z71&Q %3

f%
>
=
L
o e

S o

e

S ol

u;é

b

_gii

r_l

>
—= Mo i N T
A

"'oEr_lNoZi
O N o hr
o o B oyE it ey ol

=2

L}. CleanSeaNet O|L|ME|E

EUE 757 =2 Q3 siFgEAY A2 A7) vl HofE /\}14
o o5ty Yol 3ith I AR SHRIeE HYEHHEHSE & ¢
At

2007958 SHAARPAH(EMSA: European Maritime Safety
Agency)Z ‘CleanSeaNet O|UMEIE'E E3)4 Aldto] o5t &7 &=
< BYUHFSHL Stk CleanSeaNet OJUAME|E= $1/4d o]u]A]& 24151
AAH S5 G2 BAI £ HSHS Aushd B LU F710]
318 o] 3 ] 45 AYslol fo18 B B o
T g =7k AR 23S g=msfof gttt CleaSeaNet

of M AN 97 320 oo} 7,672 SANAG T Teh237)

2) 7|1

gr10ge] =B U5, vy Hay o
A%, ofohe A4 L SR 557] FEL P FUIT WO ofo]

236) §t=2oli7|Ateis| SO 0|X|(BAY: 2020.5.13.)
237) The Guardian(2016.7.19.)(ZdA4 : 2022.4.5.)
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Al

AFgS}
HHRE FRolA F83F WA 5 shula, 714 =
At 239) 9] ti7|d e A2 A3 FH g71d =
H(2008/50/EC)7F H#EA0|t.240) 11 9] thEAQ] A7 HeE 9%t o7l
A #FFoz 9 IdL(Buropean Green Deal), HF7
7]1A|(Clean Air Policy Package)7} it

A
i
2l
o
il
Rl
5]
&
S
i)
<t
o)
Jo
il
N 2
Mo,
w12
s 7
H o
S
o L
=
X

ON
1=
==

7t 7R D3 XIE(Air Quality Framework Directive)

Ao =2 APE th7] B A2 di71d ZE A€ A -(Air Quality
Framework Directive)?l 96/62/ECe]tt. o] Xz FH tj7]& A3
(Ambient Air Quality Directive) 2008/50/EC°] A= HA A=}
of. 9 71 A2 vEA 24E e E tf7]1d #E(Air Quality
Standards)Z of#jel o] AAIstAT.

238) EPA EH|0]X], Air quality(ZA1: 2020.5.3.)
239) EU XaliQ| 3], Cleaner air(ZM: 2020.5.17.)
240) EU T3], Air quality - existing legislation(ZA1: 2020.5.3.)
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A=A e ot 7|2t B H4
2t 25ug/m 14 20102 18 1¢8H %éfe* =8
20ug/m 1A 2020 18 1U2E S5 cHlat
350ug/m* TAIZt 2005 18 1L2E S5 5Hgt
SO2 125ug/m’ 24N2t 20054 18 192 S8 st
200ug/m’ TAIZ 2010 1& 1L2E S5 stlgt
NO2 40ug/m 1= 20104 18128 1?@? ?*71'%{
50ug/m 24|12t 2005 18 1U2E S5 cHlgt
PM10 A0ug/m* 1A 2005 18 1USE S5 cHlat
Pb 0.5ug/m’ 14 20054 12 192 E S5 oHgt
CO 10mg/m’ Z|Cf 512 8AIZH 20061 1€ 1URE SX& SHAIG
Benzene 5ug/mt 14 20109 18 148 =58 otgt
Ozone 120ug/m’ Z|0 oFF 8AIZH| 20104 18 1LEH 58 S&24t
As 6ng/m' 14 201249 128 319 M8 =84
Cd 5ng/m’ 14 201249 128 31 EMe =24
Ni 20ng/m* 14 20124 12€ 31 248 =24
Eﬁ;ffé " ;g%mjgﬁ 1201261 128 312 2 257
X2 EU T3Q|3| EH0|X|(ZMY : 2020.5.16.)

19 4719 #H R FH 37 F HlA, 7IER, 2, UZA
CheHA] WS ERskeael BEE EES Atk AR 2004/107/E
C24Do] Stk 7P Fo] wEolX A 2015/1480/ECE AA
2004/107/EC, Z18]aL 2008/50/ECe] thgt of] B&AE 7i4ste] 1
t71d H7hE f1ek x U, oy HE, 2 AED ARY X 7
g F2& gsta Ut

opx|ato g2 Y3] 0|8 AX(Commission Implementing Decision)

2001/850/EU+= 20119 12¢ 12949] 91¥3] o] A7) &gt JH 4

241) FH Z7| B HIA, IIES, & t

rlo

CLJZ, CE3tAl Hist

=, =1 oo

It

FCEN

e

i

A
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=S A FQ=9| siYEAEAMM AR 24 03

B9l 45wk wste] f1 2319 9 ojakg] o] X3 2004/107/
EC, 2008/50/ECell gt 2 Agstirt.242)

EUSlE o714 ¥ 98 AT 1 710 Bt 948 AojFn 9
. R WA, sgo] JES P AR ek otk sgTe
H71e@E B7He ok, 1o w2t Aol 7] &2 dlold
= Bagith oA B S35t oML R HolErt st A dd=e
AZgyet o714 A B 2230 FH)eo OPE} 1110?%}01 A4
o= TREE 9 ol W78 AlKkE

716 Hiet FEE HSoNA Alslor et = *}3501]711 22t
HHo2 At YF< PIAER HfiF=olA BR

t}.243)

L}, 2013 MXN Z7| XM= 7| X|244)245)

20139 12€¥€9= 2030¥S BEHE 5= g)7] RLY9ER =S BHE
oh= ‘AAY71ZA 7] A (Clean Air Policy Package) & $H3I%

o
9 ARG 49, BE, SAE, 5P vjEEE fe2o] o
7o) A7) W] VAl GRS Zol7] $Istel o] WIS At

974 27 WAL 1) 242 FHE A, S 9% 94
7] m2 R, B4, AE 2 e Hux A4, A, 58 da
o 982 Zol7] ol Ake A, YA, BU Aol A= 24 =
th71 o] Tt AHE 24 72 celne] ogAE S5k et
et Solct.

Lm‘

_

242) EU ZaiQ|2l3| EM0|X|, Air quality(ZAi: 2020.5.3.)

243) EU Z&liQ| 5| EH0|X|, Air(AA: 2020.5.3.)

244) International Institute for Applied Systems Analysis ZT0|X] (ZAY: 2022.5.16.)
245) EU 0|A}S| ZH|0|X], The clean air package(ZA: 2022.5.16.)
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EUQ AAZo] 73td Aoz 7|dhsta k.

Ct. & M2 X|Z(Sulphur Directive)247)

AutolA] HiEEE FARHE(SOx)S 287] 2 Agd dgs f3
T Ao A Qo AEH R AHoA ARgSl= =R & 9
< S.S%O]‘jr Egoly 58AIA AR AR &
0.001%81ell Blsl 5] wthe Aot 19 ool—\{rx]c_i; FR19] A7l
o] Hob= A uieith

= AdolA ARgste & SRPEY HiEdE AISLAF 201240
_gjc_)]. AR A A (Sulphur Directive)& 75T} 7H-E oA+ of
712 dEA] W& £017] sl s A=l et o /3 dF =
= 7‘1%5}91‘3}. A 5 HE= 20209 197H4] {3 = 3.5%001A

¢

ol e

(o]

ot

246) EU 2aliQ|23| EH0|X|, Cleaner airf(ZA4Y: 2022.5.17.)
U a9 25| ZH0|X], Air pollution from shipping(ZA1: 2022.9.19.)
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A

qHH, 79 OH*}‘{} 4% (European Maritime Safety Agency)< o]
A2 & A & =S 3d=o dd 7es X]°J°}ﬂr 19
I 7 el Z]Q- T 7155 A9 AAte® RUEHsSH] fe A
AL hetis-EUE +9otal Ut AA 2018W 3¢9 T7HA]
A A SEEQG 181 7% sl 9714 eE
A5t S ;—./ﬂ e Be B4 dRY AF AT % uiR ZzA
E248)9] Connecting Europe Facility, Green Shipping Guaratee I
29 52 56 o= &8t AW teE= Adsta Uk
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o
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l‘i
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(3) Folidi=: Foll ZF(Harmful Algae)

{8 ZFE Y Aot 9] FYFBE Iste] P R0 L
A itk 8] 257 S HE Bo| WAIET, A%o] YAum, &
A7k 2 o]z I8 A E SipEe] et s 28]
5 A sk iEe] F4 2l 279 Hsirt

BUS §3) 252 I8 s 77 Tslel] 7] AR AlA
T 9Iek B3], ARG} S8 BYAS) N
QAR 3 25 WS PYIef 2
Aol 8 A 0) APt
i S Ae oH ES
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248) Horizon 202092 X|2H0} Aldtichs Z2 Q.
249) EPA EM|0|X|, Z=(HMQ: 2022.5.19.)
250) Ifremer A4 EH|0|X|, Harmful Algal Bloom monitor(ZA4: 2022.5.19.)
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Lt 37 9 S Eurohab O|LIME|E

199940l @3 257 HA(HAB: Harmful Algae Blooms)oll tigt
H o]YAEH2l Eurohab2 =5t} Eurohab EU 3|¥=&
T AE FRE 5 UEF sFoly 7oA 9] {3f nAlRFo
o] Bt AT S AASHEH. FHAYI AFRA S o w2
AT 2 HEHTS 45 98l 55 MED EE 374K, 7
A E AT A9 7BAl] tiEE aFARFE AL Q.25

r]I
w T

O ZUEZE AIAH

201799 438 A9 7§ 7]2(Buropean Regional Development
Fund) & ZFA9}F 99| 7|52 FAB] S-3 EUROHAB ZRHES
2251tk o]F B3 EUE 43 27 ZUEH AlAES A 4= 29l
th 28 AAHES 93 9491 Copernicus Sentinel 39] H|oJE|E A}
-&5to] sfFollA HAB & /\é]ﬁr T AEE £35S SV L g4
< FARI OO0 € 7|9 HE AARE vhEo] sieE HejRtet &
Al AAAA 8l 272 *3:3: 743kt o]F Sl ZAot F=olA
HABY| Z¥&E mid &AEE= gt 2 EE £0]= H &30 2 A2
2 oiHct.252)

(4) DIMS2tAERS)

EUCll= mNESAEE A FAlss B, 2 Ak ek, Tl
STAE TS el Al HY EStAEE FAlske MY 52 9
Ul*lii}/\‘gofﬁ IRt #FE oRotal it wMESAE2 T o

< A7 e o9 ogsks "ol axbFelr] mEo|tt

251) EU T8 @3], European initiative on harmful algal blooms(ZA{Y: 2022.5.19.)
252) Ifremer A4 ZH|0|X|, Harmful Algal Bloom monitor(ZA1Q: 2022.5.19.)
253) EU T39I 3|, Microplastic(ZAMY: 2022.5.19.)
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A

7t DIME2tAE 2 A

nAERAEE AR FAske AxE BEAE  F8(Fertilizing
Products Regulation), REACH A3t A?Hproposal)E & 5 Utt. H]E_
AF AN = AF o E 7HE RAESAER QIS A7 AR
THAIR. o] FoE QI HE A= 20269 5FH AL B.:IL
AFE S50t MRS Aol SAIY & Qith259

REACH Algt A|9Kproposal)> 2019¢9] o=z o7 714 u|AZet
AE o= It A7 H ¥ AS BUkste] 4E HHESHI o]e} 9t
A A8 AlgHfiof st PIAIEEIAE Q] ARGAE HHSIT AlgH HE
= E AA 9 /A B AE, HAE 9 I8, A5 A € 9gokE,
9 2 o E AR 7tA EofollA AR E= TRt AlEE 235
A, ofg] FEo] AHAt ‘3-l A AT Xt 5 &=k B
t}.255)

L. DIMIZAE 28 |
T do] 7]E HEY nAERAES B4 Be S0 E fES= Tl
A-7gHor FFe A= HES AZHAR! AR (Ecodesign
Directive), H7]& ZH YL A& (Waste Framework Directive), &=
Al Hlg= 2] A (Urban Waste Water Treatment Directive), Sk &
A A& (Sewage Sludge Directive), 7] Z|X(Directive on air
quality), At ¥i& A& (Industrial Emissions Directive), Eto]o] 2kl
o] ISt A Z(Regulation on tyre labelling), AFsAF 4] 520 T3t
T4 (Regulation on motor vehicle type approval) §©°] Ut}.256)

254) Fertilizers Europe 2H|0|X|, Microplastics(ZA4: 2022.5.19.)
255) European Chemical Agency 2H|0|X|, Microplasitcs(ZAMY: 2022.5.19.)
256) EU a9 &3], Microplastics(ZAY: 2022.5.19.)
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o ECtAE A

o, Y EAE HUES FHAIste] mAlESAE Y] S A
o7 AE 92 4 Y= AR E E2t4H AZH(Plastics Strategy), H|
71E EYYYF(Waste Framework Directive), 3jF AF T J=
A& (Marine Strategy Directive)©| It} 49 I1HZ(Furopean Green
Deal)ol4] A3 20509 F58f HAE G457 A3k 6714 E3oll=
DA ESAHE XFEC] it &, s E2AY 2AE71E 50%, B
° 2 WEEE vAETHAEE 30% AEct] =dZ /STl AlAlsH
At

(5) @8 J2IZ(European Green Deal)257)

$4 JUYL BU AAE AS7E50ES oha 20509714 LAk

cHE ARE 2] Rt A eIH.258) 20509 A= F-53f HAd
o2 7o A BHAE e oA e wElR 3], & EYL
2 =01, AF7H dAT 5 = 7374]% 5ot =40l fle 42
2ok AS AFAT Az 2 FT AL HFe A==
57125 ofye}, siekEd, 8 A, A HiE, i R At 4, &
d H AEHH, &2, EFLE, BEY B BA, = gdEitt. &, Y
SHEYNA GF= d7|ed, A9, vAEEAE EAE BF HF
I Qi

9 J9<(Buropean Green Deal)2 A £tog A2 0¥ JF&
AE(Zero Pollution Action Plan)& W52 20308 A&7Ms
St 72 St 70l Ao 7]ofskazat 2030 A2 He SHE tf7], 3
& EY W7lE 1F 5 BRI 07HA1E AXISHIH. A, H7]

9.;21 European Green Deal(ZA4: 2022.5.19.)
ZIAM AJO|E, Towards Zero Pollution for Air, Water and Soil(Z4A4€: 2022.5.16.)
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2) At

(1) TH7|QY: 2E|2 2561

HEHE 2HEEES FHAM g4 wiETdo] 78 B2 ot

Gute] g4 viE 49(Port carbon emissions ranking) 262 gatof wh
29, 5UoA sHAZ F AFY QAU Weisweiler A& 2 AL} HY
E%o| FARE Ao Yehtt

260) EU TS 3|, European Green Deal(ZA4: 2022.5.19.)

261) Transport & Environment H|0|X|, Rotterdam Port tops-ranking(ZA4: 2022.5.19.)

262) 0] H720 M= ShY SEL(Supply Chain)2t HEIX| HISZS 2510 2f=2] &RI0| BiESh= Bra
2 BMoACt Transport & Environment EH|0|X|, Port carbon emissions ranking(ZA:
2022.5.19.)
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(O 3-12) 7|EE7t =2 EUL| &Pt =A| Top 10

I Top 10 most polluting European ports

1. === Rotterdam R ——
2. BB Antwerp .
3., ™8 Hamburg
4., E= Algeciras
5, &= Barcelona
6. = Peiraias E r
7. B Valencia [T =00y @
g. ™™ Bremerhaven [EIINEN
9. B0 Marseille EINE
10. == Amsterdam |[EIN

; Eh_hl Average coal-fired power plant
= IRANSPORT & v B @ W
l_ EMVIRONMENT & transportenvironment.org Source: Estimates by TLE based on the EU shipping MRV and Eurostat {201€)

Xt&: Transport & Environment 2H|0|X|, Rotterdam Port tops-ranking(AAY: 2022.5.19.)

AL+= Transport&Environment”} =85t oH, oz EQlok=
o] B SR ohje} 4F, 51, Az BRI 2L Ju BFO
2 ag e B

ShH, EUE 54 7]9F A9 (Green Infrastructure Law)2] A =
9] FolH, HFMZ 20224 sHL7]o THE ACo® AT o] HE
FIE Y A= 7 AHE Aske Hx 7]oT Aolth

(2) Rotidi=: Rl =

”Jri*]*E]*(Phaeocystls)‘%—L‘: 55 s
o] Z|A S sfdTgel FHARA T U]’I‘l‘:}. 2020d0l= vigst
T 23] (H?}.J Scheveningen SJHOA] $A) 5
o] 259l TQAIAEIA ZEHANPhaeocystis globosa) Qlsto] ARG
Sh= QIPARLZE B, o|F AlEA EF 0] WY 4
o] Fo| Eo7k= ACE il Stk WES| Ao AWl i EAl
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B, B W BAC I FEF A A 5 2o A1 A
Ag Bk, £, BE0| 9ol AlohiuE|elolt FR5tw, Ao
E4l0] AEEol @ W Fo AL A A 9Uck26)

29| BFed 5 A A Ao At HECEIS, SHTLATA
5 ] % FB7I2TE Y A R A A

o =
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Az Z-of 1 9 msRtzof Tt 33(2017.5.8., SHFARRET A3693)
JR221H(2020.12.31., HE A17814%)

AME SITHE]H(2021.8.17., B A118445%)

B Y Agte S 712932021114, HFHARREEE A62235)
1rH(2022.1.4., HE A|187013)

TH-5AAH A13$(2021.9.24., 5T A|32014%)
FIH-e-5A11H(2020.2.18., HE A|170072)

TR G5 t71d 74l st 589H(2019.4.2., HE A163083)

Sj8740] o]-§ & T 1 et §E(2020.3.31., HE A171713)

=Ll gl ofl T3t A3 (2022.2.4., NFFAEIA] #|2022-215)
SHFEEAL] B 9 o]l w3t HE AH21(2022.1.20., AR A5929)
SFAYE Al Q] A 2 ol TSt ¥E(2020.12.8., HE A|17621%)

oSE ook _l[lTI _I-lN'

olt

(¢]

YA 712%(2019.8.27., HE A16570%)

SNFTARRL}E T 2573 ZA] AB12](2022.12.20., SHYARER A5743)
BFAER Q) T1 2473 2] A(2022.12.20., HHEH T #33088%)
G712 9 YA S #EH(2022.12.11., HE A118960%)
SgeE B 9 g8l 3t HE AI9(2022.2.8., e B A324043)
SgeE B 9 gl T3t HE(2021.9.24., HE A1846935)

ikl by

T ATY4121(2022.2.24., gAY A5353)
Ata]s A1809(2022.11.15., HEEE #A329973)

EilizeIez]

sfloFsbA ] ¥(2021.4.13., HE A|180663)

Sl F2Hg7152018.1.23., SGFAHEIA] A|2018-10%)

slHlo] AT ES 35 FARL Tol5r1o] XY 9 sjofehE o] B9 5o st E

i A1308(2020.8.26., HEHE A309773%)
S|Hjo] AT ES G50 FAMT TaFvlo] A1 U sl o] B Sof Tt &
HH(2022.1.11., HE A|18755%)
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SHFE oFA 7% Sofl W3t F4(2022.4.1., A1 REQPAA 1A A|2022-27%)
H]$(2022.2.18., HE A18420%)
H AIYE(2022.11.22., HEFH A330015)
AR A™(2021.7.6., HE #17855%)
749 FE 7 A13%(2022.12.20., tHEE ¥ #1331013)

Z=0.0f 3} mUmbeFE 9K2020.2.20. = HHE, ROF A24573%)
A7 @E40] 3 AESEFH2007.4.25. = 2ra, 20F A1845%)
IMO A 16/Res.647

IMO, International Convention for the control and Management of ship's Ballast
Water and Sediments

IMO, International Convention for the Prevention of Pollution from Ships, 1973,
as modified by the Protocol of 1978 relating thereto and by the Protocol of
1997(MARPOL)

IMO, International Convention on Standards of Training, Certification and Watchk
eeping for Seafarers (STCW)

IMO, MEPC 77/16/Add.1, Annex 2

IMO, Res.MEPC.310(73)

IMO, Res.MEPC.328(76)

IMO, Res.MEPC.360(79)

IMO, Res.MEPC.361(79)

IMO, The International Safety Management (ISM) Code
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