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Microplastic per kg of beach sand

9
0.45 mglkg
2.45 mg/kg 92.8 particles/kg
148 particles/kg 5,212 mg/kg
Q .
L 9 7.7 mgkg 559 particles/kg

2.82 particles/kg

Nhon et a.. 2022: 500 pm to 5 mm
Tiwarl et al. 2019: 36 umto 5mm  Shaw et al. in prep 25 pmto 5mm . Claessans et al. 2011: 38 pm to 1 mm
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Global Plastic Pollution in Waters
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International Efforts to Reduce Plastic Pollutio

MARPOL Operation
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Plastic Polymers on the Market

AR

Polyethylene
Terephthalate

/X
PET

Drink bottles,
produce
clamshells,
cooking oil,
vinegar

Y
A

High-Density
Polyethylene

Milk bottles,
shampoo
bottles,
detergents

3

PVC

Polyvinyl
Chloride

Chemical
containers,
packaging,

piping,
electrical tape

4

LDPE

Low-Density
Polyethylene

Plastic bags,
squeeze
bottles, bread
bags, bin liners

N
&

Polypropylene

Plastic bottle

tops, buckets,
yogurt pottles,
straws, potato

chip packets

PS
Polystyrene

Disposable
cups, take-out
containers,
foam packag-
ing, packing
‘peanuts’

7

OTHER

Other

Other plastics
includes
acrylics,

polycarbon-
ates, nylon,
fiberglass
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Vertical Stratification .
Polymer Density
PP 0.90 g/lcm?3
LDPE 0.92 g/lcm?
HDPE 0.95 g/cm?
Seawater 1.03 g/cm3
PS 1.04 g/cm3
PET 1.38 glem? g .t';‘g’{é.'g
PVC 1.38 g/lcm?

Plastic Pollution Sizes
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Center for Marine Debris Research (CMDR) @S HAWAI‘I

Established Jan 2019 gg PACI FIC
UNIVERSITY

Vision Center for Marine
The ultimate goal of all our activities is a trash-free ocean. Debris Research

e LA o S |

fe)] @debrisresearch

m @company/center-for-marine-debris-research

* DEVELOP and APPLY optimal methods .

* |nvestigate
« Quantities
» Sources
» Transport
+ Fate
* |Impacts s %
+ Reuse of plastic marine debris  Economics

Physics

* Share knowledge to stimulate ocean
stewardship



Two Programs:

Megaplastic

North Pacific Garbage
Patch (GPGP)

Canada

3 Hawaiian Archipelago
Main Hawaiian Islands

L papahanaumokuakea

Marine National
Monument




2023-01-02 model concentration

2024-09-02 model concentration

Relative concentration of floating marine debris

Dr. Maximenko and Hafner, 2024, IPRC, University of Hawai‘i See Berg et al. (2024) Marine Pollution Bulletin

Litter types and quantities in Hawaii

Windward beaches had 1-2 orders of
magnitude more plastic than leeward
beaches.

Sea Surface Windward Leeward Sea Floor

Windward beach litter consisted to
severely weathered, floating polymers. @'@%
Leeward beaches had fresh litter items
that would sink.

The majority of Hawai‘i’'s marine _

o o , : SEHAWALI
debris is floating in from distant REPACIFIC
sources.

Brignac et al. (2019)



Hawai‘i’s Marine Debris Problems

Foreign Local

* ~96,400 tons of floating marine debris is e Fishing line, hooks, weights
estimated to be accumulated in the NPGP
(Eriksen et al., 2014) * Single-use packaging

* The five most active organizations in
Hawai’i remove 200 metric tons every year

* 500 years to cleanup

s s

2EHAWAF
2 PACIFIC
" NIVERSITY

Local Impacts in Hawai‘i

« Environmental
* Kills coral reefs, fish, seabirds,
sea turtles, and marine mammals
* Fragments to microplastics that
are ingested by arganisms
* Contributes to global warming,
sea level rise
« Economic
* Threatens tourism
* Entangles ship propellors and
fishing gear; hazards to
navigation and boating safety
« Cultural
* Desecration of natural resources,
counter to Hawaiian culture of
care and respect
* Use of sacred and limited land
for landfills




CIVIVR

Study 1: Microplastics in Beach Sand
James Campbell National Wildlife Refuge

SR ST R

Tmx1m
2.5 cm depth 3
Seed @World ~34 kg sand Fo A S EHAWAL'
'* REPACIFIC
3 replicates

Shaw et al. in preparation



Plastic Quantification and Identification

Microplastics Mesoplastics

» Particles too small to be counted or analyzed individually * Paticlesicounted indnidually

* Subset analyzed by pyrolysis- GC/MS . »Subsetanalyzed by ATRFTIR

[Ty

SEHAWALI
REPACIFIC
W WWUNIVERSITY

Mass (g) Count and Mass (g)
Shaw et al. in preparation i

Microplastic per kg of beach sand

9
0.45 mg/kg
2.45 mg/kg 92.8 particles/kg
148 particles/kg 5,212 mg/kg
9 9 559 particles/kg

9 7.7 mg/kg
2.82 particles/kg

Z2SHAWAI‘I

N
REPACIFIC
W WWUNIVERSITY

Nhon et al. 2022: 500 ym to 5 mm
Tiwari et al. 2019: 36 pumto 5 mm Shaw et al. in prep 25 pum to 5mm Claessans et al. 2011: 38 pmto 1 mm




Study 2: Sea Turtle Entanglement in Local
Fishin Line

2E&HAWAIl
REPACIFIC
WNUNIVERSITY

Hgiberg et al., 2025

Cause of Sea Turtle Strandings

Survival status

70

500+

Number of stranded turtles

0

s o N S L] 1 M) > © ] 2 ) > N 3 N [
oBh (987 (9%° (99> (00" 0O 0 4007 400° 407 M OV OV S o 2 HAWAI‘I
3 b b 3 h> 3 P 2 P 2 s v 2 P P 0 20 40 60 80 100 S & PACIFIC
EEE Line = Net 0 Shark Predation HEEm Miscellaneous

N Hook [ Boat Impact B Fibropapillomatosis [ Undetermined Alive 222 Dead

Hgiberg et al., 2025
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Scuba Diving Debris Clean-ups
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Study 3: Megaplastics Program Objectives

2E&HAWAIl
REPACIFIC
WNUNIVERSITY
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WILDLIFE IN HAWAT

SURFRIDER

FOUNDATION.

Remove 200 tons/year

SEHAWALI
REPACIFIC
W NWUNIVERSITY

Nets to Energy
incineration

Landfill on s S&HAWAI

' gSPAciFic
other islands
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Hawai’i Needs Plastic Circularity

Public Reporting - Dispatch

Reporting options:
Call hot-line (DAR)
Online form
(DOBOR)

Division of Boating and Ocean Recreation

Announcements Boating v  Registration & Titling v Commercial Ocean Use v

Home » Report Marine Debris

REPORT MARINE DEBRIS

Use this form if you found marine debris you cannot remove by
yourself that is:

1) drifting in State waters or washed up on the shoreline,

2) removed from the water and is secured on land, or

3) so large or heavy that you need DLNR’s help to remove it.

16



On-going daily, weekly, monthly, or biannually large scale operations

NWWHI Kaua'i O‘ahu &
96,348 kg 22,800 kg Pelagic

. : 6,787 kg
2023 Hawaiian Archipelago

Total 142,005 kg

* Financial incentive to remove DFG
offshore and along beaches
* LL vessels of opportunity out
there

* Commercial fishermen get paid
S1/dry b

partner funding

17

WAI'l WILDLIFE FUND

Maui Hawai'i
2,636 kg 13,434 kg




HPU CMDR O‘ahu-Based Bounty Derelict Fishing Gear Removal Quantities
50000

BO u nty Success 240000 —Longline ——Non-Longline

(] Grand Total
.2 30000 70,596 tons (155,665 pounds)
@ as of July 31, 2025
S 20000 f—
S -~
(¢ 10000 /’_/
" 0 (o—
Bounty Event Removal Locations Overlaid a \Z e P "lio ‘ﬁ:’
Q' Q Q Q
30 Year GPGP Model U \\W %\\’1' v

5 Degree Grid
. Bounty Evenls
larch '25

ICredits: GPGP Model by Dr. Nikolai Maximenko, Map Made by Marquesa Calderon and Paige White

Sorting and
Documenting

SURFRIDER

FOUNDATION
Kaux1

18




Storage at nodes

et N5

'CMDR
Plastic Recycling Research Facility (PRRF)

Receiving Sorting and Converting
Documenting

19



Marine Foliacion Sallerin 198 (20251 115370

Contents lists availible at SeierceDisret

Sorting Debris at PRRF i

Journal homepage: vavw.elseir.cony ocatanmarclbul

Eishing gear type Polymer (plastic material

Source fishery
Tram
Purse seine
Pot
Gillnet
Aquaculture

Prevention

Net Polyethylene
Line Polypropylene
dFAD Polystyrene
Oyster spacer Nylon

Eel trap entrance

Mechanical
recycling

Conglomerate

Distinct net

Distinct Line

Unique gear

Royer et al., 2023
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Sort by polymer

Twisted line &

0,
Staple fibers & = 100 % HDPE/PP

AN
otted net &

* 0,
Monofilament fibers &) 140 % BOF

P2
<

i : Twisted-knotted net &
—s 0
[\, ;\,‘ $] Multifilament fibers & R

Corniuk et al., 2023

1832.748 kg (1.3%)
.

. North Pacific International Waters: 7505.545 kg (5.2%) 1%)
1%

Landfilled: 35849.397 kg (24.6%)

142 tons T——

Kauai: 22833.630 kg (15.7%)

== Oahu: 1670.911 kg (1.1%)
~—— Molokai: 0.070 kg (0.09%)
I Maui: 3591.852 kg (2.5%)

l Big Island: 13548.378 ke (9.3%)
[ ————— kg (0.5%)

In collaboration with Dr. Win Cowger, Moore Institute for Plastic Pollution Research

21



Event gear types

100
90
80
o M Distinct Line
60 W Buoy
50 B Unique Gear
40 W Distinct Net
30
W Conglomerate
20
o W dFAD components
0 60% of ALDFG
NWHI MHI are nets or
(n=45)  (n=73) conglomerates

Royer et al. 2023

Sourced to East Asian Trawl Net Fisheries

100%

80%

60%

Percent of Total

40%

20%

Twisted/
Braided Net
(n=154)

Corniuk et al. 2023

Polymer ID

Polymer ID
HABS
BUHMWPE
BEVA

{llUnknown Nylon
WPEST
grp
mrs
EPS/LLDPE/PP
WpvC

NHDPE/Additive Masked
BHDPE/PP

LDPE
BLDPE/HDPE
#LDPE/HDPE/PP
BLDPE/LLDPE

LDPE/LLDPE/PP

LDPE/Nylon 6

LDPE/PP

LLDPE

LLDPE/PP

Nylon 6

Nylon 6,6
ENylon 6/Nylon 66

80% of twisted
or braided nets
are HDPE

&

HDPE

N
&)
Y/

HAWAI‘l
o

Net construction, Communication w/ fishermen and researchers

1.5

1.5.0.7

2.2
45

W Tuna purse seine

10.4 Unknown
Local Hawaiian fishery
m Longline
W Docking/towing
m Research
California Crabbing
W Gillnet

134 Events

North Korea

South Korea

= Twisted-knotted

Twisted-knotiess
Braided-knotted
Braided-knotless
Monofilament-knotted
® Monofilament-knotless

= Other

22

05%%0.2 S
= Polyethylene (PE) sgrey
= blue
aNylon orange
= black
u Polyester white
= multiple
= PE/PP blend yellow
= red
Polypropylene clear

pink

® brown

Lynch et al. (in prep)



Languages on debris point to East Asia sources

English
m Chinese
® Japanese
m Korean

m Thai

2 EHAWALII
27 samples ZZPACIFIC

Float types point to East Asian trawl fisheries and gear
manufacturers

Fishery source of floats (n=277) Colors of trawl floats (n=42)

multiple
trawl

longline
trap

purse seine

gillnet

23



Float brands point to East Asian gear manufacturers

~ €
ZSHAWAI

ParAcIrIC

el E
({

L
SRR 5.
o S g

)

~ €
ZSHAWAI

ParAcIrIC
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Float brands point to East Asian gear manufacturers

2EHAWALI
2 PACIFIC
VNS UNIVERSITY

2EHAWAF
2 PACIFIC
VNS UNIVERSITY
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Float brands point to East Asian gear manufacturers

e

26

i 2 mm e mn®
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Float bra

S

nds point to East Asian gear manufacturers

N S
et

Gear markings on floats

S HAWAI]

N o4
REPACIFIC
W WUNIVERSITY
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Gear markings on floats

~ €
ZSHAWAI

2 S PACIFIC

2SS HAWAI

S92

2 S PACIFIC
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Gear markings on floats

""A_‘ T o g S RS

'4—-"'"" - ‘Q:}k

SHAWALI
§PACIFIC

PMDP.OZ
_ Floats ;

2 EHAWALI
REPACIFIC
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Matched to Asi?n Google StreetView U S e Of g e a r i n Unfamiliar DFG removed in Hawai‘i
| D\ East Asia matches

N T
Chenggong Fishing Pier/Zingang
Fishing Pier, Taiwan

Gensfan\é\ Taiwan I\

> D) %35

Y/

SEHAWAL'
R nIC

Matched to Asin Google StreetView U S e Of ge a r i n
Takaoka Fishing Port, Japan .
East Asia matches

HAWAI'I
R nIC
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Unfamiliar DFG removedin Hawai'i

Mafchecitl Asian Google Stetview U S e Of g e a r i n
2 East Asia matches

Fleet Sizes of Longline and Purse-Seine Vessels
in the Western and Central Pacific (31 October 2024)

*’" ) 'q*

Y

Japan - pobublic of Korea

52 314 (south Korea) :

43 103 g

China . :
79 440  Chinese Taipei -
29 515 :

PIC :

Philippines :
.84 Pacific Island .

N . Countries* :

98 265 Y = BN
. =

LIS :  El Salvador, Ecuador
- : and European Union
AUSTRALIA ' '“gg';ez"a : 14 24
= ’
it ". Moy Zenlagd Ty REHAWALI
ey - 39 e g3 PACIFIC
g _ ® Purse seiner E E Islnds,Federsted Staes of icronesia, P, French Plynesis, & g
B © Longliner NEW ZEALAND e e
b : \ :

Fleet Sizes Longline and Purse-Seine Vessels Map 10-31-2024
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Trawl fleet sizes in Pacific Ocean (Global Fishi
Watch 2021)

Active Trawler Fleet with AIS (Vessels) Active Trawler Fleet with AlS (Vessels)
14000 30
12000 250
10000 200
% 8000 g 150
g ¢
£ 6000 -
4000
50
200 . = - m _ R . —
0 — Canada Russia United States  Unknown Australia Chile Malaysia New Zealand Peru
Russia
NW Pacific m NE Pacific @ Eas. Cen. Pacific WSW Pacific mSEPacfic ~ Source: GFW

S & HAWAI
REPACIFIC
N 4

" | £ SIT

Country Rankings by AIS Number of Trawlers and (Global Imports)**

United States
4(12)
Norway Netherla...

M
MM
United Kingdom
China -

** AIS trawler data is for 2017 and Imports for 2019

HAWALI‘

Credit: Robbins 2021. Ocean Conservancy Internal report on The Global Fishing Net Industry Mapping the commercial fishing net supply chain to inform
strategic planning and priorities for GGGI
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Recycle — Mechanical, Local, Necessary, Long-term

Plastic Recycling

Receiving Sorting and
Documenting

Concrete

arine Debris Program

Hawai'i Nets to Energy Program

Reuse through Nets-to-Energy

- Incineration of non-HDPE nets or nylon line
. Converted to electricity to power O‘ahu homes

We had asuccessful —
- container-loadingday —
on Monday, loading \ar\
about 3 tons of nets to
go to Nets-to-Energ

'~ We need volunteers at
9 am Thursday and
Friday in Kalihi to help
us process and load |
ore nets :) come join &
&

33



B

What polymers are we saving to recycle

2EHAWALI
2 PACIFIC
" NIVERSITY

P

Cascading mechanical recycling

B ~

‘ » i1
Additives to infrastructure

Natural Virgin » Food and drug ‘ Structurally safe ‘ Structurally sound ’ Structurally .
resources ’ plastic packaging to protect long-term use sound short- and pavements to replace
pellets human life term use other virgin materials

A

JH

Days to weeks 1-2 decades 2-5 decades 1-2 years 2-10 decades

Original material is used five times for a total of 51 to 172 years

34



Recycle Nets to Roads

1000 |lo'c‘>'uﬁnds of HDPE trawl nefs paved into an O‘ahu
road in April 2024 (0.1% final pavement content)

Scrutinize Recycling FIRST

12000
Sample Type

Toxic Chemicals . —— ], e =

* Heavy Metals ;

* Organic Plastic Additives
(phthalates, flame retardants,
etc)

%
=3
S
S

6000

4000

i
P
i
i *
. i *
H
2000 2
l: 1 .
PO i =
0 0 - l. - L

Al As Cd Pb Sr Mn S Ca Cu Fe P Si Ti Zn

Concentration (mg/kg)

Life-Cycle Assessments (LCASs)

* Global warming potential

* Carcinogens 2EHAWALI
. : REPACIFIC

* Fossil fuel depletion o M

Corniuk et al., 2023
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Scrutinize Recycling FIRS

197 | NewRoad
Toxic Chemicals i
* Heavy Metals " §
« Organic Plastic Additives - &
(phthalates, flame retardants, - f
etc) 1 W, K.

¢ 6 & 10 12 14 16 18 20 22 26 2 28 0 32 M 3B 33 40 42 44 45 43 50 52 54 5 58 60 € 64
Counts vs. Accuisiion Time (min)

Life-Cycle Assessments (LCASs)

* Global warming potential

* Carcinogens 2EHAWALI
. : RE PACIFIC

* Fossil fuel depletion ANt

Megill 2023

Scrutinize Recycling FIRST

€000

=
(&)
o
S
g
w
o.
[=)
X
s
=
o
E 4000 Category
? Added Material
a) ) j § 55407, :::“‘::‘: Electricity and Power
" P o> Material Loss
1’ ? Transport
~t ‘E
etc ) 3 e 1503.9
. o
£
£
o ]
Life-Cycle Assessments (LCAs) =
. - = 0
» Global warming potential 3
cinogens s @ SEHAWAL'
wITUYCIH o S ¥ N
o & 2EPACIFIC
uel depletion & SR
5 xS
F &
& &

Brinkmann et al., in prep.
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Scrutinize Recycling FIRST

nnnnnnnnnnnn

! A i\ ] A
Rtsau.nwiﬂccls“ ! ‘\‘\: ,: =4
Life-Cycle Assessments (LCAs)
* Global warming potential e e
» Carcinogens 2EHAWAI'

. . 2EPACIFIC
* Fossil fuel depletion PatNCIFIC

Brinkmann et al., in prep.

Recycle Nets to Boards

200 pounds of HDPE trawl
nets became plastic lumber

37



Recycle Nets to Walls

SPIDER TIE

concatTs Fomuna svsTEm

200 pounds of HDPE trawl nets to be
trialed in a concrete forming system

National Institute of
Standards and Technology
U.S. Department of Commerce

Training for Improving Plastics Circularity (TIPC

Collaborative Learning Bridge in Plastic Circularity

PR [

F a | | “2 5 Plastic Circularity for Environmental n,

Solutions Minor (4

Taught by Whom?
HPU CMDR * Required Courses
When? Beginning o Plastic Fantastic! (3 credit hours)
Summer 2024 s

Where? Hawaii

Short Course Series
for Professionals

* Advances in Plastic Sustainabllity

* Given by Whom?
LELMETESLENCTE  Non-HPU experts Goals
bt © When? Beginning 1. Mutual understanding of plastic pollution
Sustainability Spring 2024 bl d fsoluts
o« Where? Hawaii problem and urgency of solutions

2. Collaborations, Internships, and Career

ironmental
redit hours)

Opportunities to expand Plastic Circularit SENGCH Chash AT (aitICen0N
: * Mentored by Whom? PP P Y 5 credit hours
Plastic » ENVS Course — Sustai ty and

Non-HPU experts
* When? Beginning
Summer 2025
* Where? Anywhere * Existing Course
* New Course
* New Modules in Existing Course

the Environment (3 ¢ hours

Sustainability
Internships for
undergraduates

38



Key Take-Aways
>@< Hawaii is severely impacted by plastic pollution

Hawaii needs international and local assistance to
prevent, mitigate, remove it
I\ Hawaii needs plastic recycling to avoid landfilling
C ’ and environmental impacts of incineration

SEHAWALI
REPACIFIC
W NNUNIVERSITY

Our Needs

@ @ Awareness that Hawaii is negatively impacted by foreign
fishing

Connections to

* Asian fisheries managers and associations, especially trawl
* Asian gear manufacturers Scan mel
* Asian marine debris or plastic waste recyclers

2EHAWAI
. . . XZPACIFIC
Funding for a warehouse, removal and recycling operations A T R

39



HAWAI'l WILDLIFE FUND

PROTECTING NATIVE WILDLIFE IN HAWAL'

RECYCLING g
SPIDER TIE \
CONCRETE FORMING SYSTEM =
£ ' 3 =
/""0 « P s
N g National Institute of Gt g e
Standard: d Technol J
u. SnD:p:‘art‘m::f of?:::n:‘r:e::sey § € })(4 HAWAI‘I SURFRIDER
MBI Hawall & Great Place 1T [()} PAClFIC iy
Department of Land and o e RS o FOUNDATION.
\E ,' Natural Resources ;-' Q‘; Eariarior e e meansaxren
Ka ‘Oihana Kumuwaiwai Aina t f- Deeb?l; Réseg:cnhe
o -

e gp e

UNIVERSITY of HAWAI'T®

HILO

2 HI-\WAl‘I Mahalo for your

RS PACIFIC .
N UNIVERSITY attention!

Learn More

Website: https://www.hpu.edu/cncs/cmdr/index.html

Email: imlynch@hpu.edu

@debrisresearch
n @MarineDebrisResearch

@company/center-for-
marine-debris-research

SEHAWALI
2EPACIFIC

o
E-':I E

40




Questions?

IAWAI‘l
'ACIFIC

NIVER
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HES S AREEAEETE LA FHETE

SURFRIDER
FOUNDATION  Kauai Marine Debris
KAUA'I

August 12, 2025

Kauai Marine Debris
August 12, 2025

SURFRIDER

FOUNDATION
KAUA'
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Primary Partnerships and Funding

2&HAWALI‘l
REPACIFIC

PN UNIVERSITY

Center for Marine
Debris Research

Barbara Wiedner Cynthia Welti Carl J. Berg, Ph.D.
Marine Debris Co-Coordinator Marine Debris Program Manager Senior Scientist .
Education Program Coordinator Data Analyst Past Marine Debris Prog Scott McCubbins
Marine Debris Co-Coordinator

Net Patrol Coordinator

Surfrider Kauai Marine Debris Team
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Why Kauai receives so much

atka G : : 60°N  marine debris

Currrent

Current &

Subpslar Gyre

Nortrh Paglﬁc Currenf

Over 116 mt removed in 2024

30° N

Hawaii

s \ (
l(urbslhfo North PacifixGyre

T "% o NortirEquatorial

Clirrent
Equaterial. Countercurrent-

South Equatonal Current -

Pe;'u
South Pacific Gyrecu"enﬂt

Pacific Ocean

30°S

— Aﬁiarcugg.itc.umpo,lar Current_ : _— o
| ] ] | I 1 I 1 1 ' I 1 | I 1 | ] ] 60 S
120°E 150°E 180° 150°W  120°W 920°W

Princeville T

] Kilauea
Hanalei

Anahola

Halelea

Kapaa [

Wailua

‘Kekaha
Waimea

PakalaVillage

Kalaheo
Hanapepe N

Eleele
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Kauai Marine Debris: Oceanic Debris

Kauai debris comes from mid-ocean.
Almost no land-based trash.

Turtle in net Kealia Beach Birds caught in net

45



K. WANTED:
Eel Trap Entrance - §  HAGFISH TRAPS

Entang].ement X l £y If found, remove from the beach and

report to

802 S <. D et
[§-551 59 5 L

| HAVE YOU
SEEN ME ON
Wounded Monk Seal THE BEACH?

2-year old pup January 2023

SURFRIDER

T
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Removal

2024: 116,236 kg removed

387 Net Patrols/ Beach
Cleanups

Daily solo cleanups

Net Hotline reports

April 13, 2025 Kauai County
Donkey Beach Cleanup heavy
equipment

sometimes used
for buried nets

Kids are willing workers! &

Net Bins at four small boat harbors on
Kauai collect nets, fishing line, and ropes

s
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Remote Coastline

s Kilauea Lighthe «;,@
@ 1} —

Princeville
Kalihiwai

Kilauea® /&

“
: mr/mm

W . Kealia
Kapaa ‘ j

Google

ahol
|

3.7 km stretch of coast south of Anahola k@ i.':
Moloaa Beach /

$,

Remote Coastline

—

Kauai Rocky coastline
Facing south towards Anahola Mountain
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Remote Coastline
Removal

Operation Airlift

Safe delivery
to nearby field

Helicopter o thie rescac! Debris from several months 4.8 mt

49



Letters to Government
to stop Ocean Plastic

@ OCEAN
FRIENDLY

RESTAURANTS

Prevention - Education Marine Debris Art Show

Airport Display

Kauai Marine Debris — 10 years of data

ENets ®Plastic ®Trash 0O Tires 0OOther

* Japan tsunami of
2011 brought debris
starting 2012

e 2013 started
catalog, analyze,
manage data

Weight in Metric Tons
-

30

* ~75% Fishing Gear!

¢ Annual fluctuation

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Year *annualized

50



Marine Debris Research Publication Ocean Dynamics

with University of Hawaii and Hawaii Wildlife Fund Sy =

ELSEVIER pumal omepege: wunw isovir com losate/marpoltad

|
A
_ The role of North Pacific Ocean basin-scale dynamics
Carl J. Berg*’, Jan Hafner", Megan R. Lamson, Nikolal A. Maximenko *, Cynthia W. Welti *
;S P Kt g i S f A
ot W Pk, T S f e

ARTICLEINTO AvsTRACT

Cormmmaney based marine debes removel liors on the Hawaiian basds of Kaue) snd Hawarl, spaneiog.

T
Makn s
o om sbandcned,

Fowain 1t
o —

S
debeis e o the

,
2016, Moy ot oL, 013 Beigaae & oL, 2015, Boyer e oL, 023, Upr

o38888823
Hawal i total weight
[metric tons]

2012 Blchey e al, 2016; Moy et L 2018; Bigmac et 019; Reper
eal, 2009 3

Correlation between amount of marine debris
removed from Kaua'i’s shores and tracer modeling

Kauai Is.

h 2013
Correlation: 0.87
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Special Projects

2016 Barbara Wiedner reported increased numbers
of these items on the beach....What are they??

North Pacific Eel Trap Project

Source Identification and Mitigation

Dr Carl Berg ...

* Collected over 20,000 Eel Trap Entrances from across Hawaii
* Global Ghost Gear Initiative sponsored investigation

* Traveled to Asia to work with partners

+ Canidentify several source countries

* Investigating biodegradable materials

* Writing a paper of findings — summer 2025

5T
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ONE Apus Container Spill

University of Hawaii Research - ¢

ONE Apus Container Spill

2022-2024 debris arrives on Kauai
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Tsunami Source Identification: Fish boxes

Current project to
correlate arrival of Fish
boxes with land based
debris from Japan

Cove names

Small cove located on 4.8 km
stretch of Rocky Coastline
from Anahola Beach to
Donkey Beach

Backcountry access on dirt
roads through Hawaiian
Homelands
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Debris Collected at Net Cove November 8, 2017

Over 500 kg

Barbara
Wiedner led
Net Patrol

(August 13,
2025 cleanup
will be much
smaller!)

Value of work- International Collaboration

We highly value learning from
each other about our work on this
important topic for the ocean we
share
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Marine Debris Man gement

Achievements

Marine Environment Management

I = Salute to the Sea 1,900 kilometers of coastline

Marine Area o

Ol‘ l[,(

»zf\

:i.i,;i E,.,?,. Ocean Conservation
Ocean Affairs Council Admmlstr::ltl:)p
5
"3 ..‘_‘:‘1
6’ { Minist f National
f Ministry of Interior MISITYIOLNAtona
Ministry of Agriculture - W Defense
Coast Guard Administration e
(CA : /
7
Atitnan Q —
Ministry of Transportation and National Academy of Ministry of Finance Ministry of Economic
Communications Marine 2
—
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I = Ocean Conservation Administration

* Marine Debris Hotspot Investigation

Practical Marine Debris Reduction

¢  Water Quality Monitoring

Ensuring Marine Environmental Quality

. Emergency Response Enhancement

Healthy Sustainable Clean Professional Training for Marine Pollution
Habitats Resources Seawater Prevention
fRER R KEEIR  ZBEK

| 2] Marine Debris

Global Cleanup
Challenge Cost

Disposal
Cost

Multiple

Massive
Quantity

Lack of
Incentives

Sources

Complex Wide Root
Types Range Problem
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1

The Ocean Cleanup Journey
We've Traveled Together

Research and
=| Achievements monitoring

Investi-

Deepening Educational
Impact

International Exchange &
Cooperation

Education
& .
Outreach Marine and

Seabed Debris

Practical Cleanup Actions
Reduce Marine Debris

Introducing  International Seeking Economic Incentives
Experience i Promoting Marine Debris

Collaborative Marine Debris S & Disposal Recycling
Reduction
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| Achievements - Investigation

Marine Floating Debris  Seabed Debris
2024 . 2024 .
Total survey distance: 1,178.85 MNe 10 seabed surveys & “ _ e
km, recorded 1,761 debris items - ‘ conducted with o ~ 5
. g . RAiLH "‘ @ !.ﬁ
Marine floating debris g/ \, underwater cameras, S i
density: 1-91 items/km* / umn o totaling 19 sites & i ™
Plastic items account for 77%, &/ sen + Seabed debris density: arm G 2
with styrofoam accounting for ~ / 370-23,889 items/km? ol ™
16%, other items 4%, and L oana] "™ - »  Overall seabed debris is _ ‘:;:‘ wan un/y
fishing nets 3% P e i mainly fishing gear } < P
e 4 accounting for 62%, Sy - ,
¥ man ey followed by plastic "
)\\mm JV"/ ™ products at 28% . ‘..nn 7 8
lﬂ.:l‘z(;?r/:“ﬂ‘ﬂl} \‘\‘ ; " “’ ‘ &
D oo o -

4,444 - 8,889 )
8,889 - 18,889

| Achievements - Investigation

*  Seawater Micro-plastics
o 2024

*  Completed survey collection of 32 samples. Seawater micro-plastic
concentration ranges from 0.01-0.92 particles/m®. Among seawater plastic
particles, fragments are the most abundant (48%), followed by foam plastics
(40%), plastic films (7%), plastic fibers (4%), with plastic pellets being the least
abundant (1%).

*  Marine Organism Microplastics

* 2024
e Micro-plastic survey in organisms completed, with 16 sets of samples collected
(30 oysters per set). Micro-plastic concentration ranges from 0-0.98
particles/g (wet weight), with an average micro-plastic concentration of
0.11%0.24 particles/g (wet weight). The global average is 1.41£0.33 particles
per gram wet weight. In comparison, Taiwan‘s oysters have lower micro-plastic
content than this average. Among plastic particles in marine organisms, fibers
are the most abundant (50%), followed by fragments (45%), films (3%), and
foam plastics (2%). 8
= NN
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I | Achievements - Investigation

G Kinmen,
Lienchiang Waters A Northern
A Northern Water Fishing gear, waste fishing nets
Western Water Lack of survey data
C et ad Wit Waste fishing nets, SOfne medium-
large debris
D Eastern Water Medium-large fishing nets
Green Island, Orchid ~ Overall debris quantity is relatively
E Island Waters low B Western
. E Green Island,
F PeagHy Wats Waste fishing nets and large b

C Southern

o

marine floating debris

Aquaculture equipment,
styrofoam and marine floating
debris

G Kinmen, Lienchiang
Waters

6,360

Environmental
Protection Fleet

Professional Marine Service
Companies

19 Coastal County and City
Governments

5,690

Marine Debris Cleanup Ocean Warriors

Network (MDCN)
Category Il Fishing Port 45
Marine Debris Management
Areas

84 Locations 10
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From 2020 to 2024

*  Removed 66,600 metric tons
of marine debris

* Quarterly publication of
marine debris maps

WMEELRANERY

Abandoned
Fishing Nets

wsms o¥eo' § .
Tyt N Abandoned fishing nets and protective gear B Recycling
. (floats) 9.5% 0“
2.59% ~ 2.12% L SR
19.7%
Unclassifiable waste /,
56.72%
bl
Achievements - Recycling
Abandoned Oyster -
Ropes )
250 239.89
200
150 145.3¢
116.35
)3.6
Abandoned Floats 9%.0b 01.235 56
63.08
50 37433533, ')_1 357

Abandoned
Styrofoam

Achievements - Cleanup

Waste fishing net recycling

61

Paper, Iron cans, Aluminum cans:0.35%
0.50% ~ 0.65%

Glass bottles
1.16%

Plastic bottles Landfill
3.93%

Waste oyster rope recycling Styrofoam recycling

2020 m2021 w2022 m2023 m2024



Achievements - Recycling

Fishing Net Cooperation with Local
Processing: X hvErnment Waste Fishing Nets
1. Cleaning A Recovery & Reuse Volume

2. Dismantling .
® Increase fishing net recovery
3. Recovery o 239.89

15 NTS per kilogram purchase 300

rate

0 200
A 145.34
+ 150
_;Jr: 108.64 13.86
= 96.06
=100 483
63.08
50 35. 7
6.35
0 =
2020 2021 2022 2023 2024

h Vo e

=l High-Temperature

Hot Melting Sterfoam

. R Recovery & Reuse Volume
i\ 140
| 11635
et P ; — - 108.6
. — Low-Temperature §
Compression - 100 96.06 912 912
: 4 X , 85.21 85.56
— _, E | 2 80
P ) ¥ s B = 63.08
. B .20 60
P e
=1 =
g v 40
. ' . 20 6.35
' " Re ) 0
- T 020 2021 2022 2023 2024
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I =) Achievements - Recycling

Oyster Ropes
Recovery & Reuse Volume

1.Separating Oyster 2.Rolling and

Shell from Ropes Crushing
- —~ 40 37.43

R 4 2 357 35 —__

W =)

) e N W = 30

e A | VAN ‘ n & 24.5 4.19

TRER . | 5

s, | 18.59

M 2 (i) 2 20 6.35 509
4.Cleaning Up and Cutting  5.Arranging and Carrying to

Cooperation Companies 10 I
0
2020 2021 2022 2023 2024

I =) Achievements - Recycling

. ——
o’ g Py
‘ " Reuse Organizations HE Product Suppliers B3 Brand Companies
A T 7 4
Supply quality recycled raw materials Use marine recycled materials to Establish product specifications,
produce products demand and expand market channels

pe—
. . o, h I . .
== Financial Investors 0,C Research Institutions

Green financing, financial planning, Legal system research and technical
responsibility lending development
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o .: {p}k s
*  Coastal Clean
Water Patrols
’.s;";f
* Large-Scale %%STH "c.’,‘_s
- Marine Debris |NNOVAT|0N‘
Cleanup Events CHALLENGE
- @ GeeP &
SEA YOU Marine [ sescercsanionc
Environment -
Knowledge

Exhibition

Now,
We are changing the fate of
the Ocean

I £ Achievements - Education& Outreach& International Cooperation

APEC Conference
Participation

US-Japan Marine
Debris Cooperation

NAAEE Youth
Innovation Challenge

International
Seminar & Asia
Workshops
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Marine Source
Cross-Department
Cooperation

I == | Starting to Change Now

Inter-
national

Exchange Cooperation,
Deep-Rooted Education
Marine Bottom

Debris

Integrate ESG
Net-Zero Carbon
Emissions

Regene
ration

I =) Starting to Change Now

Marine Source
Cross-Department Cooperation

Public-Private
Partnership
Cleanup Actions

RhEC Qv Sugeestion.
EREs AREL Res.ource Recycling Admlnlstratlon
e Article 15 of the Waste Disposal Act
Amendment Draft
Include "fishing nets' as mandatory
recyclable items

o s
%’y 1 :4 GHLGE 7 Cross-ministerial coordination and
{‘i E 1 22858 cooperation for source reduction
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Public-Private Partnership

Cleanup Actions

% Expand the Ocean Cleanup
Alliance Organization

«/Standardize marine debris
reporting, cleanup, and disposal
procedures

Increase fishermen's utilization
rate and sense of identification with
temporary storage areas

Close to the People,
Deep-Rooted Education

/Integrate local culture
and marine experience
education in authentic
contexts

«/Marine environmental
education and marine
§ waste regeneration

66

Regene

I =) Starting to Change Now

Integrate ESG

ration Net-Zero Carbon Emissions

«/Enhance the Marine Waste
| Regeneration Alliance
_ Organization

«/Strengthen corporate
environmental sustainability
responsibility

. ZImplement environmental
, commitments and priorities

21

Bilateral and Multilateral
Exchange Cooperation

/Actively participate in international
conferences and sign cooperation
memorandums

«/Expand international partnerships
for marine waste co-governance




3

From pollution to hope,
this is our transformation

O\ £
1, /
T FaA

Working together to maintain marine environment,

jointly achieving the goals of clean oceans and

sustainable resources
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