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B AVELTE RIS K BT SR BLRR IS - 45T 2007 4F 12 H##E{E% 4 Hebei Spirit
E{1%  BiR{LEHEBEEHE T/ » 445 Korea Marine Environment Management Corp.
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FEE 1,315 AN -

NOAA JEEN I FES A1 TEhETE (Marine Debris Emergency Response and Action
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- 27 35 I 3% 5 Hi 51 & (Korea National Marine Debris Monitoring
Program) » [ 2008 4£ 3 H~2009 £F 12 F1E 20 {HIE A TASHEMATEEET > SW
(B B H—% > BT T B BTG AIE THORT » SEVBBERE 100 4
R BRE : 1 BRI/ AEIE R SRS o SRR 2.50m BOHIEEFT ST SRS B/ AN
EERAE Hys i T T RIS RS ST - BT R
(43 100 /A5 40 35 (5 100 3K/ )R FEFE(E 100 A 382 55 (£ 1002K)) -

Pilot Survey Main Survey

o 40 stations (100m length)  # 382 stations (100m length)
at every 100 km at every 100 km

2 BEEEZE AN NIR
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FE AR 8.4% ; SUESRATIR » YEIE 30.7%F0(RIEEE 31.6% » &5HE 623% B
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HR A IREERE 12.5% -
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Page 10/188



FFRETERR T EFREEARNEE  RAGHRS R e A RNSEAF=KE
A e

(=) BEKERHRHAEEF

FHEEEIRY NGO [E 88 Our Sea of East Asia Network(O.S.E.AN)» th gt E TR
Bz @ik B HIETE /Y Dr. Sunwook Hong and Mr. Jongmyoung Lee,from Our
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3 E2E Dr. Sunwook Hong and Mr. Jongmyoung Lee,
from Our Sea of East Asia Network(O.S.E.AN)
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(%) HEREEEER RIS

BB RN Smm By EERLT o BV & EE I GO (Primary
microplastics) » JRIAUEIEHUR ELHESE R EE Sl » PIAOIAR A AER - {odlton -
THEE SRR EEELSBEERHB SRR (UREBIERERL) © RGEEZ
Hr(Secondary microplastics) ERANEIMEEIARE (Rl 1R ) BARTTRE RS/ N
FIE/INIRRS - ErHERT (BIAIROR) FMEME (LEE UVB) BEigt(as
BIZHVAESTHERY -

EIE a2 SRR IR s S i — R BRIy
BEENGNSELENESE TSI AR  RRITHAAVEERE - (RN
BYHEERERNEE  DRESERNSmAN o '

m PAHs

u PCBs

® Flame Retardant
m Heavy metals

OOOOOO

“Cocktail” of Chemical Contaminants

phthalates g H3C—Hg+ X
PBDEs @; Methyl % DDTs
. _
&, o ¥\ Mercury o

<r

PCBs © = P O styrenes

8 YERERIE LB SRR
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Regulation and Management of

Marine Debris in the U.S. _
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U.S. Efforts to Combat Marine
Debris

Grant Programs
- Removal
- Educatien and Outreach (Prevention)
- Research

Public-Private Partnerships

Regional Coordination
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273 Removal

Community-based marine debris removal grants
-Grants support removal projects nationwide

+Recipients include NGOs, state and local government, and academia
«Funded mcre than 130 projects since 2006

Posn, Xy
camsti - e
NOAA Marine Debris Program Removal Grants

#1,600,000

$1,400,000

$1.200,000

51,000,000
$H00,000

Fedetsd Funding

$400,000

500,000

2 2008|2007 2008 T 2005 T 2000 | ey ] 2012 | 203 | 2014 | 08 | a0id
- f rding $3,009, 56151,346,33] 568,143 S650,018| SU24935 | 5908556 IS M5.0U1 {1,067, 84115003, 34[ 41,583,031 511 2052
[ Couns of Avaed Nursber |12 14 10 17 [3 10 10 12 1 13 14

PRy fhcs i

X220 Removal

Large-scale

Small-scale

v Pholy: NOAA CALF
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=vse’  Removal

Northwest Hawaiian Islands Marine Debris Removal

Photo: NOAA CREP 5

R
=¢)as" Education / Outreach

e~

Prevention grants
«Projects focus on outreach, education, and behavior change
*Funded more than 40 projects since 2013

Ftr 4
NOAA Marine Debris Pregram Prevention Grants
SHOCON 14
L 3
§700000
$600,000 +
£ 5500000
£
= $400.000
§ 5000
5300000 e
S1m000
0 20)3 2014 2015 ms
| WFedeial Fusding £158,268 $AT9H0% SEHISL 5654,264
Lo {# Count of uward Number [ 10 13 12
pray el Yo =, 6
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=4)2>" Education / Outreach

. o D &‘& B

n0R3 Educational Curriculum Development

Phata: HOAA CREP

Research grants

+Projects focus on microplastic, derelict fishing gear impacts, and
economic impacts

*Funded 4 projects since 2013

Bounod At Tnderw Fodogi
NOAA Marine Debris Program Research Grants
$600000 35
309000 *. 3
%
5400000
§ :
& 5300000 -
i 15
< S00,000
+ 1
50,000 it 1%
50 f--- R Pt o
[ Feder & Fumditg, $494,248 $137,113
[ Counit ol serard Komibet 3 1

.=
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> Acceptable Gear

Nets - nylon, polypropylene, monofilament - as dry as
possible with organic debris removed

Fishing gear rigging - trawl dragger cookies, cans, rollers,

chain - steel ground cables are accepted but should be

separated from other gear for disposal

Traps/Pots - wood, vinyl-coated wire - crushed with
bricks removed

Line - nylon, polypropylene - as tightly coiled as possible

11

£ Fishing gear bins

12
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<{rea Research

* Detection and modeling
* Monitoring

+ Economicimpacts

* Natural resource impacts
Microplastics

B2y Public/Private
s;é%!c;i;‘:/Partne‘rs hips

FOR ENERGY _ -
Fishing for Energy Partnership 5 RN
* Covanta Energy \
+ Schnitzer Steel
» National Fish and Wildlife
Foundation
* NOAA Marine Debris Program

Bin program

* No-cost disposal option for
commercial fishermen to dispose of
old or unwanted gear. :

* Metals and other recyclable
materials are removed and recycled. ¢

« Materials that are not recyclable are E
incinerated at a Covanta Energy
facility.

* > 1,315 metric tons to date

@ (~3,000,000 pounds)
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Garibaldi, OR

Newport, OR

New Hampshire - rotating

Not part of FFE:
Hawai'i Nets-to-Energy
Program
rll_\\‘\
{ }
13

NOAA Marine Debris Emergency
Response and Action Planning

NOAA Marine Debris Program

14
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Response Planning

COORDINATION
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2005-2012: Case-by-case
Hurricanes Katrina and Rita (2005)
American Samoa Tsunami (2009}
Japan Tsunami (2011)

Super Starm Sandy (2012}

R

Wbkt e v Tl o Wik it Do, PriacL, W s i
M vrn 2 e 4 W

o e e i
B T T AT s

T o

il

Lt

1111
. hi;

il

Emergency
Response to
Marine Debris

« Every event is different

* Debris can threaten
navigation, natural resources,
and human safaty

+ 2012 MDP reauthorization
included specific language on
response mandate

+ 2014 began focused effort to
conduct response planning

* Internal: Developed a response
framework and list of core
services

+ External: Working with
relevant agencies to create .
Regional Response Plans
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Action Planning

* Coordinated efforts help reduce marine debris
NOAA MDP provides a roadmap — focused direction

» Plan developed by local stakeholders adds value to
issues and actions in the plan and becomes powerful
tool to inform decision makers

* Coordinated message among partners can be much
more powerful communication tool

* Helps us (NOAA MDP} prioritize projects for funding
* Aligns states with regions, regions with Nation

22
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* Hawai'i Marine Debris Action Plan

Great Lakes Land Based Marine Debris Action Plan
VA Marine Debris Reduction Plan

FL Marine Debris Reduction Guidance Plan
Oregon Marine Debris Action Plan

23
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Monitoring and Assessment
Project

NOAA Marine Debris Program

33
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Provide tools to partners
Promote standardization

Address research
questions, detect JTMD
arrival

Raise awareness
Guide prevention

35

Program Development

CitSci program launched in 2012 w/response to JTMD

General question: Is the amount and composition of
marine debris changing in a given area?

Specific Question: What is the total marine debris load at a
100 m site over a 28 day (t 3d) period?

36
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.’.ﬁ'i*f;,.v‘methods Overview

* Sites are self-selected by partners

* Partners conduct monthly shoreline
SUrveys

* Data upload to online database

Only items larger than 2.5 cm

g 37

-l =

= ENS 2 >
DSty
2l Method

* Counts of debris items per m2 of shoreline

* Emphasis on debris material type

Standing-Stock
(no debris removal)

Back of shoreline ’
uncan
w,-oc\bﬁ oeT

Accumulation
(beach cleanup)

back of shoreline
ransect H_,_,M_' :

e j Gt e N
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LA
= IVIDMAP Stats
» Shoreline Sites: 320

* Surveys Uploaded: 5,792

» Database account holders: 345

A A0 L bt
]Qw- o ] s
--i’ﬁ‘; 4 Database

* mdmap.orr.noaa.gov

» “Verified” data is available to users
« Custom Item feature for locally relevant items

40
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WW
Sk "’MDIVIAP “Get Started Toolbox”

» Tutorial Series

* Protocol Documents
and Field Datasheets

* Protocol Quiz

e Database User Guide shoreline Monltoring FAQs
Have a question about the MDMAP? Vislt our
. Data Analysis Frequently Asked Quustions paga.
Templates
* Searchable Photo
Gallery
« FAQs
<, https://marinedebris.noaa.gov/research/monitoring-toolbox
41
@W L e
TN
,.91‘;%‘20 Results
“S__.:.QQ'
" Processed C|°ﬂf/
» U.S. Pacific States Lumnber le:/rlc Unclassified
+ 91 sites; 1476 surveys Rubber 3% ¢ 1%
* Mar 2012 - Feb 2016
« 211,709 items recorded
42
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» 42% of items were
plastic fragments

*Plastic rope & net,
bottle/container caps,
food wrappers, &

‘| plastic beverage
bottles are top 10
“Identifiable ltems”

across all states.

~ Photos: OCNM5 and NOAA MDP

43

# Itams Per Accumulation Survey

g

0 .l .l --

Alaska Callfornia Hawall Qregon

(11 sites) {19 sites) (9 sites) (7 sites)

Washingtan

(26 sites)

44

Page 54/188

22



Results

Plastic Debris by User Groups
50
= Fishing ems m Smoking Jtems
40

Consumer ltems

Percent of Total Debris
w
]

Alaska California Hawall Oregon ‘Washington

* Does not include cigarette butts < 2.5 ¢m

Page 55/188

7/17/2017

23



» High level of interest &
engagement

* Rewarding citizen science
experience

* Qualified and committed
partners

* Requests for data access

47

* Improvements to MDMAP Toolbox and Database

* Promote & expand the program

+ Partnering with Ocean Conservancy on analysis of
drivers and trends
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EPA’s Trash Free Waters Program
A strategic approach to prevent and reduce marine litter

Capacity Building for Marine Debris Prevention and Management in the APEC Region
June 12 -17, 2017
Yeosu, Republic of Korea
Andrew Horan, U.S. Environmental Protection Agency

Why is marine litter a problem? Why EPA?

 Approximately 80% of marine litter comes from land-based
sources. Trash, especially plastics, follows the waterways to the
marine environment.

* Poor and inadequate solid waste management is the main
generator of litter and debris to our oceans.

+ Plastic is estimated to make up 60-80% of marine litter, there fore
Sustainable Materials Management (SMM) must be more of the
focus

» Plastic litter is a vector for transferring PBTs from the water to the
food web, elevating the risk to animals in the marine food web and
ultimately to humans.
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EPA Trash Free Waters

A holistic, strategic national approach

A land-based trash prevention and
reduction focus

Preventing trash from entering our waterways is
essential to ensuring healthy water, healthy
habitats, and healthy communities.

Former EPA Administrator Gina McCarthy

Trash Free Waters Goal Statement:

Significantly reduce the amount of trash entering U.S. water bodies and the ocean through
actions taken by government (at all levels), the business community, and individual citizens,
approaching zero loadings of trash entering aquatic ecosystems within 10 years (by 2023).

(1) Research

« Assess ecological and human health effects from
plastics {macro and micro) in the marine food chain.

+ Convene Pellston-like workshop to prioritize research
« Webinars to help standardize methodolcgies

{2) International

« Support U.S. delegations at international
marine trash conferences.

« Engage in multi-naticnal & bilateral initiatives
(e.g., Caribbean and S.America TFW pilots).

Our Ocean It Conference, Chile 2015
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{3) Regional Strategies
Build State and Municipal Trash Prevention Programs

7/17/2017

Trash Free Waters Prograrh:
Four Focus Areas, continued

EPA is a catalyst and facilitator for strategic planning.

Create tools & resources to support state/local programs
(e.g., Great Practices, Gulf Atlas, The Flow, website).

Pacific Northwest
New program under
development

California/Pacific
Research
Education
Statefcity regulatory standards

Gulf of Mexico: Innovative partnership projects in states, watersheds, and a major port.

Anacostia River Trash Trap Device
NY/NJ: Grant funding to support municipal
projects re: bottles, bags, butts

Mid-Atlantic: ‘Great Practices’ resource,

Puerto Rico: Bag ban and practical litter
prevention pilots; citizen science project.

Trash Free Waters Program:
Four Focus Areas, continued

(4) Public/Private Partnerships

Collaboration to Address Key Leverage Points
for Source Reduction

«  Support external “grand technology challenges”
to "solve” the marine plastics problem.

» Expand the WRAP plastic film recycling program
into a public/private partnership.

Trash Free Waters Executive Dislogue with
EPA Administrator McCarthy, Sept. 2015

« Connect willing corporate sponsors with urban watershed projects for litter prevention.
= Support development of new fiber filtration fechnologies by white gocds manufacturers.

« Design the next generation anti-litter campaign with cause marketing elements tied to brand
loyalty and social influence on behaviors — Sports partnerships and University competition.
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fee Waters International

. Partnership between US EPA, Peace Corps and UN Environment
launched at Our Ocean Conference in 2015

+ Launch and implementation of TFW in Jamaica, Panama and Peru -
2016-2017

+ Trash Free Waters Toolkit and How-To Guide coming 2017

Waters off of Kingston, Jamaica ~ June 2016

Trash Free Waters International - Peru

¢ Bilateral, multi-stakeholder engagement with the U.S. Government and the Government of
Peru
+ United States agencies: U.S. Embassy Peru, USEPA, USAID
* Peruvian agencies: Ministry of Environment, GORE Ica (Regional Envu:onment), City
of Chincha, Ciudad Saludable

* High level roundtable with former USEPA Administrator McCarthy and Peruvian Minister
of Environment Galarza

* Trash Free Waters stakeholder workshop involving 70 participants from a variety of local,
regional, and national agencies across all sectors

» Discussed plans and potential projects spanning 5 focus areas: Infrastructure, Technology,
Policy and Governance, Coordination and Collaboration, and Awareness Raising and
Education
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e

Peruvian stakeholders in breakout groups during Trash Free Waters
warkshop, Fall 2016
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EPA staff work with Peruvian stakeholders on finding solutions to their
marine litter problem
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Ministry of Jobs and Economic Growth Chief Technical Jamaican Environmental Youth participant
Director, Lt Col. Oral Khan opening the workshop summarizing small group input
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Land-Based Sources Protocol to the Cartagené Convention —
U.S. National Technical Focal Point

« G7/G20 Engagements
« APEC VWG on Marine Debris
» Global Partnership on Marine Litter

+ Arctic Council

» London Convention/London Protocol on Ocean Dumping
» MARPOL Annex V - Garbage

+ Bilateral engagements
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Trash Free Waters American Samoa

® 016 Marine Debris Action Plan workshop convened by American Samoa
EPA and USEPA Region 9

¢ Provided background of known impacts of marine litter, share knowledge
of existing initiatives, and discuss opportunities to develop action items
¢ Identified six priority projects:
* Moving waste and recyclables off island
¢ Education and Outreach ' _
 Generating village-based Materials Recovery Facility (MRF)
* Legislation on Styrofoam ban
» Removal of grounded longliner vessel
» Establishing dedicated clean-up team in Pago Pago harbor

s s e

Summary of challenges and opportunities identified by participants
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Marine Debris projects proposed by participants

Tally of project proposal votes

B
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el —
Trash Free Waters Puerto Rico

*» Series of stakeholder dialogues held in Puerto Rico in 2015
» Focused primarily on plastics and the following five materials referred to as “PB5": plastic
Bags, micro-beads/micro-plastics, single-use plastic beverage bottles, food service boxes,
cigarette butts
» Identified 6 proposed projects based on stakeholder collaboration:
*+ Database/Information Resource Pertaining to Island-wide Marine Litter Prevention and
Reduction Efforts
» Cigarette Butt Data Gathering and Messaging for Diversion
= Alternatives to Single-use Plastic Bags at Stores
» Anti-litter Messaging and Disposal Options at Food Truck Restaurants Within a
Watershed
* Stormwater Management to Prevent Trash from Entering Receiving Waters
+ Alternatives to Single-use Plastic Bottles and Styrofoam Cups at Government Agencies
and Sponsored Events

Trash Free Waters Puerto Rico:
Stormwater Pilot
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Trash Free Waters Puerto Rico:
Stormwater Pilot

* In partnership with San Juan Municipality’s Planning and Environmental
Compliance Office and the University of Puerto Rico, workers installed eight
metallic grates in storm water sewers that drain into Condado Lagoon

* Group performed weekly characterization of waste for data

+ Conducted survey and “face-to-face” interviews” for public perception of
proper disposal of solid waste

* Results:

* Qver 3 first 3 months, almost 400 lbs of waste was collected

+ 62% of waste collected was plastics

+ Survey showed that 60% of public does not fully understand recycling and
reuse of materials |

+ Publication of citizen guide for Condado Lagoon on preserving water

quality

Trash Free Waters Puerto Rico:
Rincon Plastic Bag Reduction

Puerto Rico

Nona Channe!

Canibbean Sea

Page 70/ 188
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Trash Free Waters Puerto Rico:
Rincon Plastic Bag Reduction

Municipal-wide effort to reduce plastic bag use and
occurrence in the environment

Municipal law passed on bag fee at local stores at
$0.15/bag

Reduced plastic bags found in the environment by 60%
over a 6 month period

After success from Rincon, transferred to San juan the
capitol where the government then issues Bill 247 in 2015
that bans single-use plastic bags island-wide

Trash Free Waters Southwestern Swing:
Texas, Louisiana, Mississippi

Trash Free Waters in 3 Phases: Reconnaissance, Regional Strategizing,
Implementation

1 cities, 13 stakeholder meetings, 230 people

Main waste streams of concern: Single-use food items, plastic bags, tires,
straws, construction packaging

Tires identified as big problem due to previous efforts at bank stabilization
and illegal dumping

Re-aligning initiatives to be preventative, not reactionary

Trash “hot spots™ Convenience stores, grocery stores, parking lots,
bridges/overpasses, roadsides

Barriers: Bottle bill legislation prevention, intense rain and flooding events,
regional culture of littering, some areas with little or no collection, no trash
monitoring

Page 71/188
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IN THE CAN NOT THE SAN

el

Trash Free Waters Projécts

¢ San Francisco Bay Area Trash Capture Demonstration Project
¢ Part of San Francisco Estuary Partnership
» EPA funding: $735K Match Funding: $4.26 million

» Installed 4,000 small to medium trash capture devices in more than 6o Bay
Area jurisdictions

e Installed 42 large trash devices

+ Created a password protected online tool to assist municipalities in tracking
maintenance of the trash capture devices

14
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Clockwise from top-left: A
gross solids removal device,
Large trash nets collecting
trash and vegetation after a
storm, installation of u
hydrodynamic separator in
San Jose, California, a
diagram of a hydrodynamic
separator. :

» Hayward Youth-Based Trash Capture, Reduction, and Watershed
Education Project
» San Francisco Bay Water Quality Improvement Fund
+ EPA funding: $8coK Match Funding: $8o0K City of Hayward
= Install 3 large capture devices
» Treat over 1,000 acres of high trash generating area
» Prevent over 20,000 gallons of trash from entering San Francisco Bay per year
¢ Trash reduction curriculum to be taught in all schools in Hayward
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of Hayward Video — §évmg the Bay: The

Trash Free Waters in New Jersey and New York

e New York State Pollution Discharge Permit
« Goal: Establish the loading rate of trash, debris, floatables and settleables in
the receiving waters

e New York City is developing a floatable and settleable trash and debris
management program

* NYC will implement an education media campaign to further educate
public on trash and debris control issues.

o EPA awarded 365K from Region 2’s Aquatic Trash Prevention Grant
Program to help New York and New Jersey meet these goals '

16
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Reducing Plastics on College Caﬂr_n‘-b‘.uses

® The Product Stewardship Institute (PSI), in partner
with EPA, designed a project to promote plastic source
reduction on California college campuses

e Implemented strategies to reduce the use of disposable g
plastics in food service settings, replacing plastics with
_durable, reusable products
* Development of Marine Debris and Plastic Source
Reduction Toolkit for Colleges and Universities:
e Identifies four steps in reducing packaging on campus
» Helps determine campus’s plastic footprint
* Guidelines for source reduction planning

Astic Solirce &
OLKIT

ULLERSTRS

"“ompendlum of Great Practices for |V|Id Atlantlc

¢ The National Great Practice
Compendium highlights
outstanding activities,
technologies, and programs that
prevent trash from entering the
aquatic environment and/or that
reduce the overall volume of trash

- “AQUATIC TRASH PREVENTION
that is generated - NATIONAL GREAT PRACTICES
COMPENDIUM
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Programs
¢ The Gulf Atlas is a compendium of
state and local policies and ATLAS OF GULF STATES
programs that reduce and prevent o tre martas raavean sirvanet
marine litter, as well as the related
enforcement mechanisms that "(“ _
support them. e

N\

¢ Developed in response to strong
stakeholder request for
information on programs that are
addressing this issue.

PERNE OR00 H0AT ATETRRA

Research

e (itizen Science: Microplastics Sampling Protocol
* Partnership between EPA and 5Gyres ‘
« Sampling trawl and beach/shoreline training
« Using Protocol developed by 5Gyres
o Effort to harmonize monitoring and analysis methodologies for microplastics

Page 76/ 188
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s [ewr— sy e
SEPAE=— &m
Furrerary &f Expet Ditoussion Forum
on Passitde Human Heatth Risks from
Micropiastics i the Mariot £ < . .
State of the Science White Paper
A Farm Comvpinl s A3d 21 3034

A Sememcry of Lerature om the Ohemical Yaality of
Phavttcs Pedhuta 14 Aqustic Life end
Aquacic-Depemdent Wikfe

Summary of Expert Discussion Forum on State of the Science White Paper: A Summary
Possible Human Health Risks from of the Effects of Plastics Poullation on
Microplastics in the Marine Environment Aquatic Life and Aquatic-Dependent Wildlife

Summary of Expert Discussion Forum (2014)

¢ Key Takeaways:

* Purpose of forum is to discuss available data and studies on human health
risks from microplastics in the marine environment

¢ Discussion focused on lack of an established, uniform method for measuring
and reporting microplastics

 Large background noise with chemical pollutants in marine life difficult to
address

 Contribution of PBT's form plastic and non-plastic sources to aquatic life not
well understood, needs further research
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State of the Science White Paper (2016)

® Key Takeaways:
» Literature summary on chemical toxicity of plastics pollution to aquatic life

» Several groups of aquatic life can accumulate chemicals with plastic
ingestion.

* Bioaccumulation modeling shows that this effect of exposure to body
burdens and effects of chemical pollutants may be relatively small compared
with other exposure pathways, such as direct chemical exposure via water,
sediment, or ingestion of contaminated prey.

» Further research is needed in:

« Understanding the fate of chemicals both sorbed to and in plastics under different
environme

State of the Science White Paper (2016)

¢ Further research is needed in:

 Understanding the fate of chemicals both sorbed to and in plastics under different
environmental conditions

» Relative role plastics play in chemical contaminant transfer to the tissues of organisms
compared to other exposure pathways

+ Understanding the relative impacts of physical and chemical effects of ingested plastic
particles

+ Nanoplastics potential to permeate membranes and how they may increase
toxicological risk to organisms
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Microplastics Occurrence in Great Lakes Fish

» EPA is working with Great Lakes National Program Office to assess
occurrence of microplastics in stomachs of Great Lakes sport fish.

¢ A Human Health Fish Fillet Tissue Study was conducted in 2015 as part of
EPA’s National Coastal Condition Assessment. These fish will be repurposed
for microplastics study

* Analysis will determine the amount of plastics in fish stomachs down to very

small particle sizes. Results will improve understanding of microplastics
distribution in the Great Lalkes and their occurrence in fish

¢ Links: htip://www lakescientist.com/microplastics-pollution-great-lakes-

ecosystem-summary-presentations-iaglr-2014/;

http://www.gesamp.org/work-programme/workgroups/working-group-
40/wg-40-brochure

Office of International and Tribal Affairs

Office of Water

« Bob Benson — 202-566-2954

EPA Trash Free Waters HQ Program Contacts:
Questions/Comments? Thank you!

Stephanie Adrian — 202-564-6444
adrian.stephanie@epa.gov

Andrew Horan - 202-564-5383
horan.andrew@epa.gov

benson.reberi@epa.gov
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Marine Debris Prevention and Management Training Course
in the APEC Region. 2017, 6. Yeosu, Korea.

Marine Debris Monitoring Methodologies

Jongmyoung Lee, Sunwook Hong

OSEAN g™

Uur Sea of East Asia Nenwork

yoprrestinnnsy NVISO Blese aisi g

® Korea National Marine Debris Monitoring Program
® Beach Debris Rapid Assessment

® International Coastal Cleanup
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To assess marine debris pollution on
Korean beaches

Citizen
science

L 2

Pollution level and
source identification

Quantitative assessment

by nationwide beach i€ i

survey
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Bimonthly monitoring at 20 beaches
{(Mar 2008~Dec. 2009)

With government’s support

+ By NGOs and volunteers

* Length: 100 m

* Width: From current water
level to the back of the beach

* Larger than 2.5cm

. * Counting items

* Weighing/volume-estimating
categorized debris

* Regular training workshop

* Data collection and analysis

{(Hong et al., 2014)
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Result .
Average quantlty Unit/100m/2month
R Land use Nurnber(counts) Weight (kg) - Volume (m?) |
| SiteNo. . Coast type Av SE  Av.. SE Av. . SE.

Rural 700.2 146.1 58.8 133 042 013

Rural 3374 48.9 17.9 42 009 0.02

Tourist 307.9 68.5 585 273 027 O.11

West Island 269.5 359 71.3 153 040 0.08
Tourist 443.1 944 1805 602 130 031

Island 198.1 36.6 71.0  17.0 047 0.09

Island 345.1 590 3458 710 064 011

Rural 150.0 194 4.1 93 033 011

Rural 557.9 837 1595 306 061 0.14

Rural 607.8 1.9 1764 299 118 0.21

South  ymd 5795 1533 827 132 043 0.10
Urban 8321 997 566 7.7 0.40 006
Urban 12068 1367 76.1 149 046 0.9
Urban 2997 553 183 53 0.0 002
Utban 2483 368 245 72 0.7 005
Ea  Touist 6259 676 506 86 031 006

Tourist 198.3 48.5 19.9 6.1 008 0.02
Tourist 294.3 376 32.0 6.7 024 005
Urban 682.3 84.7 69.0 231 029 003
‘——-—--ﬂ&---ﬁm!ﬁr"“-ls*aﬂd‘---?&9-8-—-!8-2-0-—-“-5-6— -354--!-34—-@-44—-1
1 fon A L ol 480, 1194 .86.5 45048 :003 1

e e THong étal., Zd'féll)

EESSGEER S e e s LN~

Result .
Composition

(%) Number (counts:I6nyY) (b} Weight (kg-100m) {c} Volame tm*- 100y

40000 60000 O 0 106 0 20

Styrofoam | ; L _________ '2 291 |
Wood ]2
Metal BENLS
Cloth [ J26%
Gluss 113%
Rubber 1] 1.8%
Paper 1085
MedicalfPersenal hygiene
Smoking/Firework 0.1%
Foreign 1 T ]
Miseellaneous -j-;’:;bg ---------

3

(Hong et al., 2014)
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Result

Spatial distribution

Comparisions among three coasts

Number (counts-100m-1) Weight (kg -100m-1)

among coasts

ey 400 FmTTEEITN
1000 - E Ep =170 : * E h =003
: : 1 ool
H : 1 ab Py cl
. H o 1 : H|
- : = 2001 : H]
500 - H : ] : H|
: : | I
T i i | 2 .
P P B
0 - H H 0 : H H1
T P I [ L] 1
West  iSoutlf  Hast | West  Soutitl  East
anamns \_----.l::.)l'
(Hong et al., 2014)
Result -
-'.E
2
Seasonal Eé
variation E.2
=
.8
z

¥

Weight

Welght (kg -1000r'}

154 Summer '08

Volume

Yolome (m100m

'Rl
(Hong et al., 2014) 3

Mad Mg\ﬂ ol SepDE NoviDA I Mar(® ALyTH RI02 SoplB Nov oy

MarUg May 08 Juies Sep Now 08 Jae 0y MazUd May 09 Julv9 Sep(@ Nwd)

Winter '08 Summer '09
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Result

ICC method

Scoring method
(Whiting, 1998)

Land-based
s based
[ Foreign

Source identification

(Hong et al., 2014)

Shoreline & recreational activities
Smoking-related activities B
Dumpingactiviies |2
Medicalfpersonal hygiens

Oceanfwaterway acivities

48.8%4 }

42.2%

—

Daily consuming £
Beach recreation
Dumping
Smoking
Agriculture
Medical/hygiene
Fisheries

Sports fishing
Shipping
Foreign

Result
Sources in W-S-E coasts
Capture fisheries + aguaculture
.—---“
0%

30%

20656

|38 L
0%

“ Houschold  Beach
use recreation

3 -
Smoking  Medicall  Agricuity

Fisherics _y Sports

ot

Iyeienc fishing

Shipping

= West
BSouth

Dumping  Forceipn

(Hong et al., 2014)
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Result . .
Top 10 items in number (Hong et al, 2014)
Cwek . wems | count % |
l""'i':"""'"'?Kf:%f?a?n'bu'ovs'“""“Taf'éé's"'?ié",
I quacultfjre +. _ -
L e o et 22
3 Beverage bottles (glass) 7,326 6.9
4 Plastic bags 6,974 6.6
5 Plastic food wrappers 6,819 6.4
6 Plastic caps, lids 5,176 4.9
7 Beverage bottles {plastic) 5,065 4.8
8 Plastic strapping bands 4,737 4.5
9 Miscellaneous plastic items 4,223 40
1=7700 " Timber {for ships, aquaculture faciities) | 3,676 3.5 I
7t - 27
Total 105,797 100.0

Developing Integrated Management System for EPS Buoys
(2016~)

Prevent EPS buoy debris, protecting marine ecosystem

Governmental project

KMI/OSEAN n
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Background

# Most of beach debris monitoring or surveys examine materials,
types, counts/weights, and sources at limited number of sites.
However, it requires a lot of cost, time, and human resources

{UNEP/10C, 2009).

¢ What if we want

» to cover wide area
» with limited human resources

» inashort period of time?
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INTRODUCTION

Previous studies

P

Class Hfication

| .'5: Status

L —

Score (:;dex) [ar—

" Optimal <10 pieces 20-16 Moore et al.
Sub optimal, 10-50 pieces 15-11 (2005)
Marginal 51-100 pieces 10-6
Poor >100 pieces 5-0
Brazil Absent 0 items/m A Araujo and Costa
Trace >0-4 items/m B (2008)
Unacceptable »4-10 items/m c
Objectionable >10items/m D
israele | Very clean 0-0.1 parts/m? 0-2 Alkalay et al.
Clean 0.1-0.25 parts/m? 25 {2007)
Moderate. 0.25-0.5 parts/m? 5-10
Dirty 0.5-1 parts/m? 10-20
Extremely dirty 20+
INTRODUCTION

Pre\nous cases of mobile app

. | References
UsA Marine Debrls 2011 Unlver5|ty of Jambeck and J_ohnson
Tracker Georgia, NOAA {2015)

Japan Gomi-map 2014 ML]T gomi-mab.org

Asia Global alert 2016 Ocean Recovery Woaodring (2016)
Alliance (NGO)

World | Clean Swell 2016 Ocean Ocean Conservancy
Conservancy (2016)

- -
E — »
e
s
e )
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INTRODUCTION

Best practice in Japan: Litter Pollution Index

Volume
Level Description Example | (8/100
' )
. 2 Mineral
1 Few litter water 5
bottles
16 Mineral
4 Many litter water a0
bottles
2 Wholly Fovered by ) 3 640
litter refrigeraters

{JEAN & MLIT, 2007)

GOALS
+ Rapid assessment of anthropogenic debris by visual scoring and

understanding its distribution along the coastal line of Korea
4 Contribution to cost-efficient cleanup and hot spot management

of marine debris in Korean coast

OBJECTIVES

4 Development of tools for promoting citizen's active participation
in anthropogenic debris pollution assessment
4 Pilot survey at every 100 km and main survey at every 10 km

4 Development of system for assessment at all times

www.gsean.net
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METHODS
Review of Japanese methods
‘Manual & Systematic station
Ist training selection
¥ 3
Pilot survey at Development of
every 100 km mobile app
| |
Evaluation of pilot 2nd training
survey
Survey area

4 Only for unconstructed coasts in main land

Pilot Survey Main Survey

e G
AT iag SR
gl
Oz

fE $E?
4 40 stations (100m length) 4 382 stations (100m length)

at every 100 km at every 100 km
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Data Sheet

| Serial number
GPS
Location Name

Province, City, Street, etc

) 100 m beach

Beach width

m

Fishing gear | Consumers
waste

Dumping | Foreign | Others

debris

Aquaculture | Residents

Stream Other
input

Aquaculture | Agriculture

Beach Village

Commercial | Industrial
area

area

Reference quantity of pollution level

Description Debris conversion Reference quantity
(&/100m?)

Trash is unseen. <1 <2.5
Trash is nearly unseen. 28-plastic bottle, 2 5

¥ Trash is visible. 28-plastic bottle, 4 10
Trash is visible here and there. 28-plastic bottle, 8 20

i There is lots of trash. 2E-plastic hottle, 16 40

| There is pretty lots of trash, 2&-plastic bottle, 32 80
There is so much trash. Drum, 1 160

‘| Trash covers most of beach, Drum, 2 320

| Trash completely covers. Refrigerater, 3 640

| Trash is accumulated in 30cm-depth. Refrigerater, 6 1,280
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Mobile app for the survey

210,120.6.147:9050Megnsgotogt [
o z0ib

'mp}; Aiaiql !
B U

Main screen Location of stations

Training workshops

4 Background and purposes of the survey
# Using the mobile application
4 Field training

1% WS(16. 4.15) 2nd W5(16. 8.19)
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Spatial distribution and hot spots

2016 T 101 SHOFMRY| 7] ST X[z 100% e
- 20164 BHY #ry - & - R
% 5 i S
o 80% .
E o
@ -
2 oeom
= B
@ X
et ;
A
g 50% ;
= /
= !
2 20%
E H
= i
o
0%

0% 10% 20% 30% 40% 50% 60% 70% B0% 90% 100%

Cumulative beach length

¥ WS Dald AN Pl vsraa v

[ TR

B LA

Coastal Debris Map Hot spots
" Fereign
Sources and impacts debrs

% Coastal Litter Index (CLI)
CLI = [a*S]+[ap « T] + [ag ¢ U]

Where, Dom.ia debris type
S: standing stock
T: type of debris
U: land use

e, weight for S

ay: weight for T

oy weight for U

Land use

Page 95/188

2017/7/17

13



DISCUSSION

& Rapid assessment: 30 surveyors, 382 stations over 400 km of coastal
line, 8 days, less than 30 minutes per station

e Debris accumulated in hotspot areas: 60% of debris in 10 % of beach
length

e Rapid response to the assessment result would contribute to efficient
management.

e Mobile app is very useful tool to record the results in field and to
gather each result. However, internet connection in remote areas can
be a barrier to assess using the app.

e Assessment on pollution level can be dependent on surveyors.

® Visible debris can be better detected (e.g., white styrofoam buoys).
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International Coastal Cleanup

‘World's largest volunteer action for oceans,
celebrating every third Saturday of
September every year.

2015 INTERNATIONAL GLEANUPS

Y i
RALLTY ML puE It . *ALY piii2 zhat s ] i 1ii%3 H mumnf

i ORI NS MM M08 06 340080 |

COUXTRY/TERRSTOAT

wef)

BARTICIPATIHG
COUNTRIES v

(Ocean Conservancy, 2016)
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TRASH COLLECTED ™™

o o 2 Ve

:“Ahmhv\.ﬂkﬂ

g Falepen
e, T

ik,
Tt taah shaid pot b e o P, Ocran TaEK s TR oYL 3 B 39 14001 Wk of

oo v Craial Crarcs # o wired) g
HERE 15 HOW IT WORKS:

e B iy s e,
L e o, P 4

c

rogiasai SR
e
Wetipn B 2W

T b bt

bt A i
e S e ey e bty

e
latess

-
O
C [eana;,ls;'a[

Vrtancy st £ 44 S8 TNILKLA T AT (T3

Wy Weeme P

¥ Iy *

[erwscmamemrenienn
!J ::} ] “f e L T e I

:v TRASH, B! B I.M PACTS

(Ocean Conservancy, 2016)
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Debris classification

 NOSTLIKEWTOFiNDITEMS: %
CigaretieButts: 5. .. BeoageBelflespuer =
Food Whappers trandyeenm teli T Beerage Botliey G “
Take Outihway Containers (Pastc). Beverage Cans: =
Tabe Ouifbwary Contaners (e Grocery Bags (Pasic): =
Other Plastic Bage: e e

Paper8ags: .. . o e
= Cups & Platet iPapert;
LLE o CupsdPinles e

Foris, Knives, Spoona: = Cups & Plates Foards

Most Likely to Find. These are trash items that
appeared on the Cleanup’s 25-year cumulative top ten
list, which highlighted the most abundant items of
trash collected during the Cleanup since 1986. They
include cigarette butts, food wrappers butts, bottle
caps/lids, straws/stirrers, among others.

Debris classification

[Fismvacean: ROl packaciig matemiats [
Fighing Buoys, Pote & Traps: ... T . BPackHolders e e e VRN
Fighing Net & Piecon: = Qther Plastic/Foam Path =
Fisdiing Liner {1 yardinetor =1 piote); = Other Plastic Bottfos [od, bloach, ata): =
Ropa () yarimeter= 1 piven): ¥ B =
Fishing gear. Debris from Packaging Materials. Debris items
recreational fishing and boating, from producers and consumers of
municipal and commercial fishing, goods which include 6- pack holders,
cargo, military and cruise ships, and other plastic/foam packaging, other
offshore industries, like oil drilling. plastic bottles, efe.

They include buoys, pots & traps,
fishing net, rope, and fishing line
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Debris classification

PERSONAL HYGIENE: '“’3" *

Condoma: R

Dispers: =

Syrivges: =

Jampons/Tampon Applicators: =

Personal Hygiene. Materials
discarded into the sewer systems,
toilets, waterways or open areas. This
category includes disposable diapers,
condoms, sanitary napkins and
syringes.

QTHER TRASH! “lgl. »
Appliances iretrigoratoes washes, i) =

Cigar Tipa: =

Cigargiie Lightera: =

COnmruchom MARIR: | o e

Other debris. They include items
that are prevalent but in moderate
quantities, such as, appliances,
balloons, cigar tips, cigarette
lighters, construction materials,
fireworks and tires

Debris classification

TINY TRASH LESS THAN 2.5CM: TW&‘- ]
Foam Fiecoy =
Qlags Pocan

Plastic Pioten

Tiny Trash. These are called macro debris
which is 2.5 cm In diameter and include Foam

Pieces, Glass Pieces and Plastic Pieces.

DEAD/INJURED ANIMAL STATUS ENTANGLED  TYPE OF ENTANGLEMENT ITEM
b L omdamed | veene ]
ITEMS OF LOCAL CONCERN:

1. 2. 3,

Item of Local Concern. Debris that can

be found in a particular area which warrant

some attention
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Tips on Data Collection

* Review Data Card before starting!

* Collect data as a team (4-5 individuals/team), one person will record

information on the Data Card, while others to collect and bag the trash
* Find a shady area to sort out and record the trash collected
* Apply what you have learned on proper estimations

* Use numbers not words, like several or many during tallying. Be accurate
as possible. The more accurate your information, the better we can work

to reduce and eliminate debris pollution

* NOTE: BE SURE TO FILL-IN ALL NECESSARY INFORMATION!

i % AT
eI

/__,,-No{ fo}'_our children!

Jongmyoung Lee (Ph.D)
sachfem@nate.com

Dinner 2011 By JA Kim

... |OSEAN artdirector Sunwook Hong (Ph.D)

oceanook@gmail.com

www.osean.net
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1. Background

Plastic waste inputs from land into
the ocean :
4

Jenna R Janbeok, ™ Roland Geyer,® Chids Wilteox,” ‘Theodore R, Sleglon®
hilriom Perrvman,? Anlhony Andradys” Rainan) Narpyan,” Knra Lavender Law”

Piastic wanis vailable Econ, Coaatnl pop, Y0Re gon.
10 entas the oGodn in 2010].0 Rank Country clanalf. (mlmur’m]' A woasta wasto [Ty PIESHG
{mitlion MT} $ ks ppd) MM T e ar] wanta
> 500 41 Gnina 110 1 76 Yr) =77
jd Indosienin Q2 11 =3 an 101
MR 100-s00 i3 Philippim o.8 18 B3 18R 5.9
3 oa A DTN ™, oy Pic ] Al 1.H3 5.8
0 0.25 - 1.00 18 stiionka S 51 z sz 155 o
e . : ~oThutiande I3 b a
o.0f-0.25 (45 il it . 137 13 433 w07 36
[ <00 e

Annually 1.59million tons of plastic waste enter the ocean from Sri Lanka (5% rank in the world)

3
NATIONAL INTEGRATED MARINE
. . . DEBRIS MANGEMNT PROJECT
> Draft Naticnal Plan was established in 2014 (GLEAN SEA PROJECT)
PROJECT PROPOSAL
- Difficulties in implementing due to financial problem _ inauien
— Needs more scientific research en the marine debris problem
P Request from Sri Lanka to Korea
- for cooperation to solve the marine debris problem
- for mutual benefit and development
4
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2, Project Summary

!} Project Title : Building capacity to manage Marine Debris in Sri Lanka
& Period : 2015. 7.1 ~ 2017, 10. 31

!§ Financial Supporting Organization : The EXPO 2012 Yeosu Korea Foundation

53
!% Project Partners
- Korea ; KOREA MARITIME INSTITUTE, Marine Tech Engineering & Consultant Co, Ltd, Ocean Research Institute, Lid.

TR

' 20

-« To survey marine debris at Negombo Fish Harbour
1. Research ' To survey marine debris af Negombo Beach
! « To survey marine debris on coral reefs

sy e ——

i+ To assess current management o
2. Policy +To establish management strategy in Negombo
« To provide tools to make strategy of management - -

* To build capacity through co-work
3. Education * To educate fishers in Negombo
* To educate government officials

» To educate how to cperate survey equipfﬁent(submerged)
4, Facilities + To provide beach debris survey toals

* To educate. how to operate survey equipment (corals)
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2~ 2, Target Region

. Beruwalla

-

TR
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2- 3. Research Process

urvey of submerge
debris at Negombo
< Harbor

Survey of submerged
debris at coral reefs

Survey of debris at Mt
" la ‘B Ch

N
: geme {-Fells Management stragety of
_ debris at coral reefs debris on beaches

integrated management plan and implementing stratégy

Tool to strengthen

Kotca Maritime Instinste

Strategy Development

Survey Works in

PR ——

Education/Survey

Sri Lanka

Cooperation for the Capacity Building to Manage Marine Debris

Page 107/188



2017/7/17

Main roles

«Curent situation of Negombo Harbor/Coral reefs
Basic lnformation «Current legal Institution (fishery, environment, etc.)
«Current management of marine debris

«Marine debris Survey at Negombo and Beruwalla Fish Harbor

«Marine debris Survey at Negombo Beach {Bl-monthly) and Natlon wide
*Marine debris Survey at coral reefs and Sunken ship(Negombo and Beruwalla)
«Development of management strategy

Co—ressarch

»Meeting with stakeholders
+Rent-cars and survey ships
«Questionnalr of citizens/fishermen
«Organizing workshops

Supponting field visits

3-1. Project Result of fishery harbor

!g Negombo

Survey of seabed debyis (side scan sonar, 'S_cu_ba
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Survey of seabed debris in Negombo ﬂsh_éfy_ ;

«Plastic
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arine Debris Negombo Fishary Harbor(Sss survey + d.i.ving urvey)

Marine Deb
. Total Area Survey Sutrveyed . Tetal Marine
Location (ha} Arcatm?) | Debristkg) Pe"(:;,'; :)"e‘“ Debris(ton Remarks

T eal sos| toss |  mwssa] 30| Dwing suveyoiny

[ zasess | ssaw]

1,820.12 27.5%

Fishing
gear

| fron |

| et | 1.663.54 25.1%
" Weed | maser| rew]
“emnngasar | aass| o]
| vyt | 540 0.1%
[ choth | 495 %
| Plastic | 0 126 |

Rope
Total 662742 | 100 |

Tire
27.5%

!j Beruwalla

of seabad debris (Scuba}
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. Bottom Condition |3

i Su ce Condition
Rt E ]

- Impossible to survey because of p

|
[

- Plastic Bottle | 3

|
f
|

oor visibility and low water depth -

-Gunny Sack

-Fighing Gear

3-2. Project Result of Beach debris
!sg Negombo

Survey of beach debris Bi~menthly)

[ orst 20oF 2+ &7 il
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¢) Survey Methods

10m

10m Strand-

~— . b sl T |
T - b oo <]
[ Sy —— I

19

20

10
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Results (Two beaches
Used in Number Weight(g) Number Ratio Weight Ratio
Sri Lanka 2,081 34,558 99% 08%
Foreign countries 28 881 1% 2%
Total 2,109 35,439 100% 100%
Material type Number Weight(g) Number Ratio Weight Ratio
Plastics 2,023 27,928 96% 9%
Metals 42 685 2% 2%
Glass & Ceramics 40 6,281 2% 18%
Woods 2 270 0% ) 1%
Papers 1 18 0% 0%
Other materials 1 265 0% 1%
Total 2,109 35,439 100% 100%
21
-j National Wide Prosi Beach Macre{»25mm) {pecd0n®) | Small(5-25mm) (per0.73m™}
. e T Numbes Weight{s) Number Weighi(
¢ )Suwey of Beach debrls {Decamber, 2016} DdmaOn | g:\:?ls ‘45 — mzm
- Norh | 2-Udsppu 218 SI55 9 1.34
West 3-Kudawa » 1380 10 123
4-Wilpatw 266 140§ 62 L%
5-Urumale 99 8695 11 160
6-luppaikkadavai 46 185 11 oIt
7-Mulankavil 102 4305 7 045
Northern B-Casuarina 127 +4 5.53
9.5 Sangamitta 75 35 1433
10-Mullaitiva 79 2009
11-Alampi! 345 1578
12-Pankulam Aru a4 3655
365 13.05
Eastern -
T4-Sallitiva Island 179 1763 168 13.52
15-Thalankedsh 650 5431 200 17,38
16-Kirinda 120 1610 58 18.32
[7-Bundala a) 365 36 8.11
Southern [8-Hambantota 748 2530 ed | 0.53
19 Kudawi 93 195
30.Galle 16 271
2I-Kalwmara 874 32092 167 26,19
Western
22-Modara 821 47570 186 63.24
Average 1238 277594 118 139122

11
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!§ National Wide

Back Bay of Trincomalee Kudawella in Scuthern Province

23

3-3. Project Regult of Coral reefs and Sunken ship
.’3 C01a1 reefs

. Jomt survey and fleld tram:ng

24
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 Coral Reef Survey near Negombo

- Training

Coral Reef Survey near Beruwalla

- Training ; j - Net{Active}

.+ There is a smail quantity of marin

e debris because of collecting by divers

25

!E Sunken ship

26

13
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3- 4. Project Result of Education

¢ ) Elementary Students

!} Purpose : Understanding impacts of marine debris
!} Time : 2017. 2

m Method : Marine Litter Activity Book(Material),
Sri lanka leading, Korea supporting

¢ ) Fisherman and Univ. students . e
g Purpose : Sharing Problems and Discussing Solution on Marine debris of Sri lanka
B Time:2017.2

m Method : Seminar(Presentation and Discussion)

28
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3- 5. Project Result of Planning

Strategy and Action Plan

Rigid enforcernent of reguiations on durmping waste at the beach, seashore, fishery harbor
Marine debris collecting hox on beaches

Construction & Installation of Marine waste repository

Minimizing the inflow of the floating debris from Hamilton canal and rivers

Cleaning the beach
Collecting Marine Debris in Fishery Harbor
Residential coastal clean-up :

L Collecting Waste Mangrove Forest Area

Collecting Marine Debris Coral Reef Area ]
Operation of Ships for Fishery Harbor Management

Styrofoam compressor
Eco-friendly Utilization of Fishery By-products

Waste Treatment Facility{ncineration and Landfill facilities
Disposal of abandoned ships

« Public awareness lprograms
i+ Education of the filshermen
Research and Development

30
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3- 6. Video

¢ ) Survey of Negombo and Beruwalla(Fisher [

32

16
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Thank you

Associate Researchle
Korea Maritime-

ki) BRASHE e

KOREA MARITIME INSTITUTE /

17
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Understanding of distribution, transfer pathway

and detailed impacts?

Page 155/188



"leyBueys wouy spaq |euzsassey ut 1ay| slusbodoiyue 21dodsosip uoIALT [E10] 195-0T07 H

$22UIA0Id |e1SEOD pUE SEa BUIYY) 2U) PUNO.E SI0JBMESS 10 SalIeaq Ul SLIGap aulew Jo Jualussassy juawabuepy mﬁm%.ﬁ@m.w
¥H Jo Asenjse sy ui sgap oise|d aulieww JO aJUEpUNge AU} Ul UOKBLIEA |BUOSESS JUALULOIIAUT _ﬂo_ 1 24} jo 22U21050T07
JUSWUOIIAUS BuLEW aYy} Ul sopsedosi jo Eo_pm.;mm 8| "ypIeasay |EJLALULOIIAL] mc_mﬁztﬁmm Wﬁ

Buliojiuow 10} SPOYISW UOIEIYRUSPI PUB UORIAWNUS ‘UORIEINT 83UaDS J[aYS pue |B15207) 'SUlENST 0T(7 MN

33| Ul SPays X0} pue ysyesqez ul sansejdomniw auaifyshiod jo uonenwnade pue axedn 153 0107 H.W

10Ul 3sauIy) AU} Jo pues yoeaq 2y} Ul sansejdooI O BdUaMMIIY 4 0107 H,N

| Bl 'sxje] nyie| w sansejdoniy 4379707 Mﬁ

Yadeuy) ‘neaje;d jaq) ul sexe| ajowal Woy sjuswWIpas aloysaxe| jo uonn|jed sisejdosiy 43 9107 H._

B TR RES b M B §T07 L

punoJe saydeaq wslno} uo sugap Jnse|d ||ews Jo uoKeZIISPEIRYY 9IUaIDS SULE Ul saipmig |euciBay G107 H.W

sayoeaq om} woyy s3o||ad wises anse(d uo patues swen|jed swebio waisisiad adN ST0? M.m_

&lB eIy JO JUSWIPaS LD UOIEAIaSGO 15.-JUSWILDIIAUS SULIEL |B35E02 8u) Ul sanse|doniw 4o 83ualna( gdiN 107 “,W
B8---uonnjjod ansejdoiniw jo jodsioy y - Aienis] Jaaly peaq au 3e Buoy Buod gdWsT0z ,._.,sP

BUIYY) oY S3)|e5 2|qe| ul uonnjjod Jusedoiin 15T 5102 H

BUIYD) WIOJ} SSABAIQ [elawwitu0d ul sansedoaN 43 5107 M,W

BUIYY S911BMSA UeqIn a4y} ul 1yse|domiy ¢ §T0T mw

—=---weq sebiog aauy| sy puiyaq sosedouoiu Buigeoyy jo uonenwny 43 6107 Mn.

uciNquIsIp ‘8ua1IN30 UG SUOEAIASAO 15114 Buly) Axenjs3 aznyfiuey auy Jo Jajem a0epns Ul g papuadsng 44N yIoT WF

uemie| EEto: ur 511gap auLew Jo uoiysodwod pue sannos jo sisk|Euy suqap auliew jo uonebiiw so) ABajens g4 FI0T W,FM

| peovmraer

Page 156/188



STOT | 19 OUeIP3IN-S3Y433

Juawdojanap Adljod O

so1sejdosoiw
JO s1oedwii [eIUBWIUOIIAUD
19PIM U0} |B1IUB10d =
swsiuedio
Jo34je sonse|dosoiw op MOH =
sonse|doJoiw
UMM 1oeJa1Ul BIOI YDIYM =
S109443 |enualod O

uoniNglIsIp pue SUullOLIUOIA =
uolledljipuspl pue sujjdwes o

dulojluow pue SunpALg M

S I3A0 TORRR{UITOD
SIALIPPR JO 513

jmvo—.soqvm
25BSIOUY

RTeMm IR W IOWEYIq

pue 35egj ‘ged ‘wlug
ey
wvewmy Jo] soduanbasucd|
Bupeneay
S [RIUSTIUOLALR 1
satdojopoia
stsdpeuy
m—uo.auﬂ.-.vu:_ poe Mﬂn—gﬁm
smdos] |
uons>3m Jo edmy S
1 STISTUES10
Umy> pooy WM

SOLLSV IdOYUOIN

S3109ds [PUNURg

PoloepR Iso|y

*$2115e|d0JdIW JUBWUOIIAUS SuLiew

0] pJedal YUM aJninj 1s3491ul JO s1oadse yoieasay

Page 157/188



Btcafpotinn . .’£ gauuo;
Sa1q1y 2334IuAS JO uonoONpoid

Page 158/188



(ETOT |2 19 1y31upn) oseauou) Ajgeqoad 3sow os|e |jim saiasejdoldiw Jo
2ous|eAssd sy ‘aseauou) 01 sanujluod uoie|ndod uewny ayy se sny|

CI S
fad — =
.mu. L B mu‘.... W . .L‘ K - S W ﬁ

5

G
Rt
0Lt

9
o
n
a

J—— e sl

>

g§ B 8
[>4 e =

oS
sot
ost T
Q0 =
OWNJW
ooe
oge

(I1T0Z .._m..,.p.m wc}m‘_mv punoj sem Ajjsusp-uojiejndod uewny
pue ssuepunge d3sejdotoiw ussmiaqg diysuolie|ad Juedjusis vy

Page 159/188



LAVH PAVH LAUH OMVH [MH

-y

=
121

3 2 =3 o
= =) -~ -
(w15 &q) aFenwasag

=

o e
g &
AU

(et S

AU

—

-3
=

-3
2

8=

P
(Fysapid) avpunqy

a
WES 1P AAROY s ] e B3y
sl £y 1es Aq vorsledwor) spueaq j(es Aq uoisueduogy

BTD ‘079T0T FyBurys usmani) engfuo( GmwWRmsop] prE SSARUY 305 U0 YPreasny,
euRp) ‘700007 eydueys “usisatun) Tewsopy TURD) IS ‘Yoreasay [RIstoD pue surenysg jo Aiojeroqe Aoy sjeig A

h@camcﬂém_om nyqel] pue h:umn__um epIeyy |11 cuei[ 411 T S Buoenyy hm:ﬁ_w h3uoq
euiyD wWolj sjjeg ajge] ul uocinjjod Umpmm_QO\_u_S—

(I-q) wuz 7'g J0 (D-V) ww 9] = I2q 3E>§ URyewadns
2} JO [RAOWDE JBYE SO Ay} JO woRoq ) 3¢ sepured ap -5
() sapes [pav/POT PUE (3) SIS AE] U3 () SIES IS N PAAIISQO
21 sapnaed 210y ‘suognos JEs i Jo jugewadns ouy w sapnred
agy -1 fwoneredas Jnotysm tonnos s ayt w sapnred sy -y
*s3es ajqey woy pojejos) sopnred pios aq jo syderdojoyg 1 2andyy

m)oq )
v splng

J:dld 11;1[1 ;
U0 $9}0Ie|

£
o E
Ey
EE =
o 2
S 2
g~ =
[2) #
1[Es {13040 Ies aye [es vag
amydoren
A N
AW -
l/_ ..:.41.*\-&

aplipedrod

{ f .
NN NN

saﬁsmxmwus acsghipadiod

A

-

.. .\\\\r :.f.ri)(r

oy

Page 160/188



‘1937100 NY390

Wwyose's aos O

.Mmﬁ: A it han \ e
it ¥ - 5

i S st (.

e e :
B i o euy)

aomaoxd
fueilayz

Page 161/188



Lt
¥C IC 0T WL 92 FC ZI OZ 81 9 ¥ TL 01 8 9 v T

pue|)
amisadig

kg

uoileuiwlialap jeaiwsy)

UOIsSaidXa aUvs 21}13905
-anssi} JO uoljeuiwliala(g

pajeauy (g) ‘jos1uo) (v)
28ewep snss|3 JO uoiRUILLIDIRQ

_l T b
JoUEIEa JO UoEUIWLIRIR(

ydwAjowaey
J0 UORII|0D

paleaJl (g) {|oluo) (v)
)eadq puels YNQ 40 UORBUIWLIDISQ

$S9.41S |EIUSWILOIIAUD PIJNpul
9)eNn|eAd 0} S|9sSnWw Ul WdlsAs JayJewolq pajeiSajul uy

Page 162/188



Sl IX0180NPU] O} Sjepes)] si pue apnnoenbe ursogseduXwoseld Z
SIESSNWSULeLL LI SPRdul] JXO) PUR JRJSUR L 'UORBININIE Sy | °|

i |
! I
! PASLEN[3D pAD aNSS] | [oAS] ENPABU !
i
! \_, A A “
l I
i } |
| “
! (pesodxe pueeig) “
" ansodka oaa u| I
_ a, !
! I
| I
“ sasuodsal “
| Eafoj01q RASHINI !

'llll-lll"“’illlll‘l'll|lII“—lll"’ W N BT EEE NER NN UM A R A MG e i A W G S

spedu ofoapmiods sy I spedu| BRI
puesopsedasyuysopseidwoyabetpea | poopopopog B LOELINOEO!]
i

“ Z ]

| ansodxs n ]

I B, i amsodxa spssny

| i _

" A 1 ] 3

I amgoenby anymenby w_

i| ursonseidpio uisopsedusaiy | prepuels sogsedoIoly

}

l-!l"lt!-l"lllllll"ll'l”—"lll'Illlllll'lll-llli’l!’lll

N T v W A . M N A S AL MM S S

Page 163/188



F 2 | - ] 1" 1 |  § - | L] 17 W N Y

MouUs duliew jo 1daouod ay3 03 snodojeue
‘SJUSWIIPaS pue sialem Jadaap
0} JJodsueJy a13se|d 03 s2INQLIIU0d SulN040Iq [B1gOJIW J9YIdYM (T
| :SWIISAS aulLIewW Ul SUOI1DeI1Ul
|elgoJaiw-onseld Sujuieduod suonsanb SuingLiul JO Jaqwinu e sasied Siyl «

AL LMAID \I-JAJ-\-\L " \I-n-))\l—nl mle] .

ERITEIETEYY uoned’oq siydeiSoan

«2434dsiise|d,, [eIqODIIAl Byl

Page 164/188



%&ﬂ%ﬁm

"uwinjos
J91em ay3 uionsejdoniw Aq pasusuadxa
sadueyd JiWeuAp ay3 Jo uonesIsn||i o1eWaYIS

éSOA[RsSWAY] sonse|d aya

JO uoljezijessuiw pue uolepei3ap
10J awiy Ul uimolje ‘suawijod
uogJedoJpAy Suipeldap jo ajgeded
$813/UNWWOD JO UoI}eW.I0) dY)
SJNOABJ S3IIIUNWIWOI MOUS auliew
Aq s1osuas winionb Jo aseajal ay|

J00[}e3s 3y}

0] 11odxa ui duiynsaJ Ajjennuajod
‘uwn|od Jalem ayl uiyiim uonisod
S11 109)4e ||Im 9[d1ued aninseld e jo
Ajisuap ay] -sajpided ansejd ays
Jo Ayisusp pue aunjeudis |eaiwayd
921S 9Alle|34 DY) 9Sealdu|

:SMOUS dULIBIA

A

<
v
=,
&
o,
(T &
u,
=z
(T

530884

2U0J02033

Wil ¢ Wi G- g wl o>
onseidonepy anseidoniy ansejdouey
ol . . ‘,wno.
\w - g AHMNW w.’.ﬂ
\f S b
. @ . ki
} Uolepeidag ’
uoljepei3aq
A
NN NN

Jndu oliseld

Page 165/188



sijiagns snjjiong pue snjwnd
snjj1opg ‘stasnod pLINJOY
'ds souowopnasd pue -

| ds 42190GoIYLIY

‘€10C ‘ueyp.enys.ieH Lagni
‘0TOZ ‘uelueweuignse|eg Sna3020poyy 3192Awiourlde |
‘900¢ ‘UBAIS %00 ‘uello oY1  ausjAyisAlod

.m:__um._mw_u. | _wt..mwm.E;

LERTETEIENY 10} SwSIueSI100121 A nse|d

"SIUBWIUOJIAUS BulJew UIYHM Sjueln|jod-0d pajeidosse
J1Iay1 Jo/pue olise|d JO uolle|nWN2IE Y] Suljeojjswe
9q Apealje Aew swsiuegioosdiw ‘siapelsapolq s,sinleu sy «

siapetgap dnse|d se saqoLdIA]

Page 166/ 188



(3002 1 18 seon) uonepes3apolq d1se|d Jo uolelIsn||l IBWIYIS

'sjonpoJd aisem oiise|d

JO 8ulpAda4 |e2180|0I1q

10J wJojie|d uolleluswaay
lo/pue uollepei3ap

e se [|]om se AGolens
uoI1eIpawWaJ |BIUSWUOIIAUD
ue se 9AJ3S p|nod salise|d
-0J21W 9pei3ap 0} papaau
Aijauiysew onnewAzus

91 Y1IM SWISIUBSI00IDIA

Tov ov VOV
50 %0l S orovmey <
Gq Gq u\lllllllllllll
h VOV

BN )
uoRequASSY | | |1 uopeziowikjodaq
: | uofjejuawbesjorg

.

t— e — —

I
/

- TR Ay

i

uonezijeIaul sj03jJ0 anoIqy

®

LI BE O B

| uoelonajap(-oig) @ k0
" 'Sjes ! X
NTHO'OH 00!

P b L L

{
i |
i |
i |
{ |
i |
{ l

Page 167/188



B2J0Y JO 9llqndey ‘NSO9A ‘Z10T ‘8L-gL dunp

uolbay H3dVv @Y} ul Juswabeuey pue uoljuaAsld
sugeq seuuely Joy bBuipiing Ayoeden 9O3dv

uonelodio? JusLIRBeUE)Y uolieladoo) dnuouody
JUSLUUOJIAUT SULIB}Y B310) . aljioed-eisy

sa{Iaysi4 pue
' $URBDQ) JO ALSIUIN

Page 168/188



Updates and Practices on Reducmg
‘Marine Debris PQJut:on |

Environmental Prpf

Outline

® Causes of marine debris and results of past beac
cleaning programs

® Impacts on marine life N
® Trends in international ocean governance
® Improving regulations y '
® implementation of practices for marir
® Promoting mterdnsc:plmary cooperal
® Conclusion
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Causes of marine debris

The ocean itself produces zero waste. So-called
“marine debris" mainly comes from land activit
including abandoned solid wastes flowing along riy
into the ocean and debris found on banks. O
human activities in the sea also result in depositi
waste, : 3

ik i ilolemii] 45 5SS

N300 P
Jakpthimg 4 m;r.irn;mnw.'iﬁmm.-wmumg?

Past beach cleaning programs

To reduce the pollution problem of marine deb
caused by land activities, the EPA has carried
national beach cleaning programs since.- 199
Meanwhile it mobilized the public, business un

amount of marine debris collected has reache
tons on 2001. T SRR
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Impacts on marine life

® Recently, awareness has grown about, cases of.
marine animals mistakenly eating marine debri
{mostly plastic bags and plastic waste), leadin
their deaths. _
® There has also been much news on discarded f
nets causing the decline of marine life’
reefs, greatly impacting marine ecology.

1 Bprtac b oo mg o b Somty

Impacts on marine life

BB B IRIE 13000 U :

— e e + "“". . - h
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Impacts on marine life

Trends on international ocean governance

Report of the Secretary-General
2017 : effects of climate change on oceans.
2016  marine debris. )
2015 : sea area, international shipping activities, maritime safety of sailors,
maritime security, sustainable development of the oceans, climate change and &
ocean acidification, the establishment of a legal regime for the implementation of a
marine legal system, and the strenpgthening of international cooperation and
caordination.
2014 : the role of seafood in global food security.
2013: ocean addification.
2012: marine renewable energy.
2014: marine pollution, 1UV fishing, shipping and oil pollution caused by shipping
activities, waste disposal, land-based activities pollution marine activities
{submarine cable, sightseeing, aquaculture, renewable energy, etc.) and cther
issues {marine debris, invasion of alien species, climate change, ocean noise),
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Trends on international ocean governance

Oceans and the Law of the Sea
Report of the Secretary-General

General Assembly resolution 70/235 was adopted on 23 Dece b
with a view to facilitating discussions on the topic of “Mari
plastics and microplastics", i
The report is also heing submitted to the States party to the
Convention on the Law of the Sea, pursuant to arti
Convention. '
In the light of the multifaceted nature of the topic a
established by the General Assembly, the report
provide an exhaustive synthesis of available infor
information reported in 2005 by the Secretary.
and takes into account the contributions: r
intergovernmental organizations. .

Improving regulations and implementation
practices for marine protection

@ Preliminary investigation:

To investigate the current status of seabed de
key areas, investigators carried out diving mi
in ports, estuaries, coral reef areas and r_eef
from March to May, 2015.
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Iron/aluminum cans,
Glass bottles, 3
Plastic bags, 1

Waste tires ;

Anping Port, Tainan

Lan Yang River

2 i"on/aluminu
Glass bottles,
Plastic bags
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Percentage by piece ..

Rubber tubes
4.47%

Fishing nets 8.33%

‘Waste tires 8.33%

Ironfaluminum
cans 45.83%

i
XGlass botttes/ars
12.50 %

aste [ron 4.17%

ekt BtpiZA bt ks O 0 i S
licait.com; P

P R I Y

Improving regulations and implementation practices
' for marine protection i

# Action Plan for Combating Marine Debris Pollution
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Improving regulations

& Limited use of plastic.

Objects Means of impié' 1

Current

regulatmn 7 categories Including public sector,
{announced and | pubtic and private schaels, department i
implemented on | stores and shopping centers, outlets, | Thin plastic b
ne, 2006 supermarkets, convenlence stores, fast B

3 fune, ) food restaurants.

L (s
'*, ',_'_j'f Sramanenn &?. 3 s ”r
D - mﬁ%ﬁ)
FEARNRERURIREARER

Bripsf Ao goepla.com e
H1SICTOPER i WES TS0 st
T, -

e

Improving regulations

@ Limited use of plastic bags on particular object_s.

Means of
Items N R
implementation :
Plandt‘:h 14 categaries: in addition to the 7
expand e | categories, pharmacies and drug stores, fae
control items | medical  equipment  stores, home RESt_rmtmns ?I‘I
{preview on 9 appliances photography and Information | plastic shopping

. communications equipment retatlers, bags:
April, 2017) bookstores and  statlonery retailers, (purchasé ont
laundry shops, beverage shops, bakeries .

are added in. o
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Improving regulations

# Restrictions on the manufacture, import and sales of cosmeti
and personal hygiene products (including toothpaste) which
contain microplastics.

items. Means and dates of implemen
New
regulation | ® Shampoos, shower ‘ :
(second gels/body washes, o ;rom Janua? :L 2018tcosim
preview on 8 faclal cleansers, ygiene products containing
December. soaps shall not be manufactured:
2016) ® Toothpastes . gg;us'ung the sale of th

L T oL
Ll iny

Fishery Waste Control

# Self-governance articles of shallow oyster farming .
management made by Tainan fishery agency '

@ The control of total numbers of oyster rafts

® Strictly prohibited and penalty management of oyst
declaration and recycling

@ Qyster rafts are prohibited from July to September
@ Using uncoated styrofoam floats are prohibited
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Improvement of strategies and

implementation practices
@ Around the island- 2016 Seabed Drifts and Debris Cleaning Program

® Taitung County
» Time : October, 2016
> Location : Jiamuzih Bay, Shinlan
Fish Port
» Results : 94 volunteers, 72
kilograms of drifts and debris,
9Bkilograms of recycled objects.

® Pingtung County
» Time : November, 2016
> Location @ Baishawan, Kenting ji
> Results : 475 volunteers, 765 [i§
kilograms of debris (including
recycled objects).

Penghu County
i

e

iluniy

4 fJ/ - Eyuidan

u"'.\._. 7
{ i tanyu

Ry

Ml brtprfmarm gyl

Bom M LI S B
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Implementation practices for marine protection

4 2016 Seabed Drifts and Debris Cleaning Program

® Kinmen County ® lianjiang County ® Penghu County
¥ Results @ 359.2 tons » Results : 532 tons of ¥ Results : 645 tons of
of drifts and debris. . drifts and debris. drifts and debris.

Tt Jf furmtt WOARLURAC A Wl her 2RSS TV

Marine Debris of Lianjiang County

11
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Implementation practices for marine protection

& 2016 Seabed Drifts and Debris Cleaning Program

@ Lyudao Township, Taitung County

» Time : June 2016

¥ Results : 150 volunteers. 137 kilograms in total, including
54 kilograms of debris and 83 kilograms of recycled objects.
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Implementation practices for marine protection

4 2016 Seabed Drifts and Debris Cleansing Program

® Penghu County sets up environmental protection fleel
@ Authorized on 23 August, 2016
@® Formed by 77 fishing vessels

® Plastic hottles, glass bottles, plastic co'nt ir
recycled objects, plastic bags, waste fish
fishing gears were brought back to s

EREEEMERG AR

i B e i R L IR R B

13
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Implementation practices for marine protection,

4 The Seabed Debris Cleaning Program for World
Oceans Day on 4 June, 2017

In line with the 2017 World Oceans Day.
“Qur Ocean, Our Future.”

o kA B A B A e s s

Implementation practices for marine protection

4 Description of the program

® The Seabed Debris Cleaning Program for World Oceans Day p
be held on 4 June, 2017. 19 seafront cities and. counti
attended the program. : :

® The concept of the program is to promote marine enyi
education and display the results of the beach and s
cleaning {specifically on plastic wastes).

® An Environmental prote "
set up in 19 cities
recycling redemption
also had been int
the organizing of t
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Implementation practices for marine protection.

4 The Seahed Debris Cleaning Program for World Oceans Day on 4 June, 2017_

Time Description of the program
Program apening - environmental Program of
CRE) Bram apening ! scene &uieo #isg
~pp s g5 |dr@ma performance and environmental Sharing “presenting
protection oath . | ceremony

w1s Flag presention to envirenmental

~10 125 protection fleet,
128 on scene sharing video of Sebrs
- . . . [
10 50 ocean debris ¢leaning program. cleansing
10 : 50 .
-2 00 Talk: Marine Debrls
13: 00 Talk: Coral Reef Experience and
~15 1 {0 Watking on the Coastline
) Tour activity of installation art by the
15 : a0
~16 1 00 matine debris.
' No plastic, plastic-free green market.
wo [ e
~19 1 00 '

Ecological outdoer cinema.

Implementation practices for marine protection:

422 National Beach Cleaning and Adoption Program

+ The EPA invited city and county governments, enterprises, religious groups
academic organizations and institutions, volunteers and the publlc to joi
the program on 22 April, 2017 in 40 different areas.

* At least 35,000 people were cleaning beaches along a 350-kilomét
coastline nationwide. Approximately 123 tons of garhage was collecte

e e e e e e e e
Different from a one-time beach cleaning activity in the past, a national Jomt beach
cleaning program will converted into long-term beach cleaning adophon program

li 422 National Beach Cleaning and Adoption Program
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Implementation practices for marine protec_tion- -

4 Beach Cleansing Adoption Program

0 P e s bttt 308

§The Beach Cleaning Adoption Program System has
! been established. Enterprises, religious groups, !
:and public groups who have joined the program
Ican apply for a specific coastline and report the
l cleaning results on the online system.

.77 dumbarof w7 v
Numblruranhbh .o H
Coust e L Adoption Groups this

: RN 15| B
w20

Humbar of

o
1" Maw Adopted Const H ‘Welght of Waste
i Sertlonsthis monthy | Deanad thls month

17 MT

Adopled Coast Sections

637 | 34

Implementation practices for marine protection

@ Eco-friendly Beach Cleaning Program
o e o e e

§> In addition to garbage, bird egg!
shells can also he found on the |'

i

f beach. E
1> The program should be held in ai

] i

T non-bird-breeding season. 1 i

_____ e o 1 1 2 o e et o o e e A

® To explore and leave marks.
® Stay out.
® Remove marks.
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Implementation practices for marine protection

€ Enhancement of marine debris density investigation

® Do: Anélvze debris cleaned up from
the cleaning program using ICC records,

® Goal . Understanding the distribution of
marine debris hot spots and density, in
addition to analyzing marine debris

"~ composition.

® How : Rapid reviews and development
of reduction practices.

Implementation practices for marine protection

# International Workshop on “the Most
Beautiful Bays in the World (MBBW}"

® Will be held from 1 to 5 October, 2018. Zf:‘f:ﬁ’i‘i;‘ii‘

® The EPA is planning to hold the Marine Pollution
Prevention Response and Practices International |
Workshop and the Beach Cleaning Program In ;
Penghu, promoting commitment to environmental
protection around the world.
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Promoting interdisciplinary cooperatio'_'n?

¥ Active participation in solving the global ocean pla
problem with the Ocean Cleanup Foundation

@ Mr. Boyan Slat was invited by the j
Ministry of Economic Affairs to |
attend the President's Innovation |
Award in November, 2016 for the |
"Innovation-Sustainability-Action"
keynote speech.

® During his speech, Mr. Slat
stressed the importance of thé ¥
complementary actions of both
"cleaning up existing ocean _plastics:_
and preventing new plastic wasté -
from entering the ocean, S

Promoting interdisciplinary cooperation

@ Active participation in solving the global ocean pI y
probiem with the Ocean Cleanup Foundation

® We already has effective and
efficient plastic collection and
recycling system in place and
would like to go a step further
to be a part of the global
ocean plastic solution.

® The Water Resources Agency-is
in contact with the Ocean
Cleanup Foundation for
opportunity to jointly-develop
innovative and  practical
solution to the ocean plastic
problem.
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Promoting interdisciplinary cooperation

#Young research team develops a sea drift collect
"East Diving"

The “Leave No Trace" project team
developed the sea drift collector “East
Diving”, hoping to salvage and collect
marine debris instead of hiring workers
or cleaning vessels, in order to enhance
the removal of marine debris efficiency.

Comparison of Solutions '

Sea Drifts Collector Manpower Salvage : Cleaning Boat

F

A g

Potential Risk of Potentizl Risk of
Falling into the Sea Falling into the Sea
:
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Conclusion

® Marine debris management: in addition to strengthening reduction of anﬁig‘
waste sources, other reguiations such as restrictions on plas
microplastics, holding seabed debris cleaning programs can reduc
debris and mprove environmental sustainability. £

® Enhancement of marine environmental education by holdL I
activities. To encourage local governments to orgamze env an
so that marine debvris can be reduced.

L] Keep focusmg atten'aon on innovative research and deve

efficiency of marine debris removal.

End of presentation

Thanks for Iisten_'iﬁ'r_l;g'
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