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Presenter Notes
Presentation Notes
Hi HACC participants.  The Center for Marine Debris Research is excited to pitch a challenge to create the best database/communication platform for reporting, dispatching, and documenting large marine debris. We are HACC rookies


ot Plastic Pollution

3 Hawaiian Archipelago

1 01 —4?5 mim | Eriksen et al. 2014



Presenter Notes
Presentation Notes
By marine debris I am talking about plastic pollution in the ocean.  This is a global heatmap of the floating microplastic quantities on the ocean surface.  The record concentration is in the GPGP, which is near the HI.


Impacts of Plastic in the Ocean

Ecological

Toxicological

Economic



Presenter Notes
Presentation Notes
Impacts of plastic in the ocean are numerous.  They damage our coral reefs, protected species, tourism, and navigation.
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Presenter Notes
Presentation Notes
The Center for Marine Debris Research is studying the amounts, sources, impacts and reuse of plastic pollution in the Hawaiian archipelago.
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Presenter Notes
Presentation Notes
This is what large marine debris removal looks like in Hawaii.


B
Hawaii Non-Profits Routinely Remove Marine Debris

Region Metric tons/year Organization
At-Sea | 50 'HPU CMDR

NWHI 110 PMDP

Kaua'i 30 HWF/Kaua't Surfrider
Hawai'i 20 HWF

Maui 9 SHARKastics

O'ahu 10 40cean

Total 229 6 organizations

Today: Ballpark estimates. Next year: Accurately reported weights.


Presenter Notes
Presentation Notes
The most productive removal organizations across Hawaii are listed here. Based on ballpark estimates, combined they remove about 200 tons per year. Next year, we want this weight to be accurate and known.
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Guesstimate of Removal and Disposal Activities

Estimated Today

. REpurposed for Infrastructure 0.01%
. R@pUrposed for Small Goods 0.45%
« Repurposed for Research 0.64%

8% (99) . < Repurposed for Ar/Education 0.81%
—— B Stored for Future Reuse 4.59%

Burned for Power 46.13%

NWHI 42 8% (132]

W kavai 102% @15 T = : Landt 20.44%

/r,'ﬁ:'

-

Bumed 1.20%

e Oahi 3.4% (10.5)
Left in environment 25.72%

Region where detected Removal Efficiency Disposal Mechanism


Presenter Notes
Presentation Notes
Our guesstimate of removal efficiency and disposal options are just that, my own guess.  Some significant proportion of debris that’s detected is not removed and our disposal mechanisms of landfilling and burning for power can be improved by switching to mechanical recycling into new plastic products.  


All 7 steps are
necessary to increase
marine debris removal

and mechanical
recycling into local
infrastructure.

One Deliverable

®
Sea Grant Funding: Nets to Roads

Opportunistic
Visual

Aerial
Underwater

Intentional
Visual

Aerial
Underwater

Forecast
modelling

Satellite remote
sensing

————— Research, Education and Awareness ———mM8¥ MMM M

Report &
Document

Dispatch Experience Intra-island
ommunication People Experience
system
Communication Equipment
Database for a p

monitoring Human safety Inter-island
Environmental Contractors

protection

Equipment

On land

At sea

Recycling facility

Intra-island By debris type
Property (e.g. DFG vs
Management packaging)
Security USfI for
Centralized Hub :
I — Database
- documentation
Property
Management
8 i Useful for
Security repurposing

Database
documentation

for conversion
of waste plastic
to useful
products

Innovation

Start-up
businesses

Scaled up
application of
repurposed
marine plastic
pollution into
public
infrastructure

mechanism.

Create centralized database and dispatch system - real-time public-access, dispatch communication tools,
and a cradle to grave database to capture data at all 7 steps. Database should report debris amounts and
proportions by mapped location, over time, removal efficiency, debris type, polymer type, and disposal



Presenter Notes
Presentation Notes
We have been awarded funding from Sea Grant to coordinate and improve all 7 necessary steps to increase marine debris removal and begin mechanical recycling of it into infrastructure products. One need we have is to develop a centralized database and dispatch system – read rest. We are missing the expertise to develop these tools.  


®)

Steps 1-2: Detect and report large marine debris

- T .

Today at least three reporting options exist:
1. Call hot-line (DAR)
2. Online form (DOBOR)

O o0 O O 3. Call/text dedicated cell (CMDR)

=

e % Department of Land and Natural Resources

w Division of Boating and Ocean Recreation

Announcements Boating ¥ Registration & Titling ¥ Commercial Ocean Use ¥

Home » Report Marine Debris

REPORT MARINE DEBRIS

Use this form if you found marine debris you cannot remove by IN TRANSITION TO SHORE AT HARBOR
yourself that is:
1) drifting in State waters or washed up on the shoreline, « Discover DFG at sea Contact HPU CMDR via our dispatch phone « HPU CMDR will meet you at the harbor to
. = Confirm is meets the project requirements 808-509-6571 with estimated time of arrival retrieve the DFG
2) removed from the water and is secured on land , or « Take a photo of the DFG in water, record GPS and approximate size of the DFG (i.e. will it fit « HPU CMDR will gather preliminary data and
o - coordinates and removal date in a pickup truck bed?) information from you
3) so |al’ge or heavy that you need DLNR's hEIP to remove it. « Safely remove from the ocean and store « HLA (if you are a member of HLA) or HPU

separate from other DFG CMDR (if you are a licensed commercial fisher)
will make a payment to you once a dry weight
is taken

https://dlqr.hawaii..gov/d.(?bor/ https://www.hpu.edu/cncs/cmdr/research/dfg-
reportmarinedebrishawaii/ bounty.html



Presenter Notes
Presentation Notes
I’ll walk through how each step works today and highlight (in orange) our database/dispatch needs. When the public detects large marine debris they can call a hotline managed by Division of Aquatic Resources or fill in an online form managed by the Division of Boating and Ocean Recreation. And commercial fishers that find debris at sea can call or text a CMDR dedicated cell phone.

https://dlnr.hawaii.gov/dobor/reportmarinedebrishawaii/
https://dlnr.hawaii.gov/dobor/reportmarinedebrishawaii/
https://www.hpu.edu/cncs/cmdr/research/dfg-bounty.html
https://www.hpu.edu/cncs/cmdr/research/dfg-bounty.html

.

2.) DOBOR online form

Automated phone system

- Press 1: Abandoned vessel or
shipping container

- Press 2, 3, 4,5, 6: Derelict fishing

gear or other large marine debris

depending on which island

MARINE DEBRIS RESPONSE AND REMOVAL REPORTING

FORM

By filling out and submitting this form, multiple divisions in DLNR will
receive your report. Fields with an asterisk (*) are required.

3.) HPU CMDR Bounty Cell

I FOUND/LOCATED THE FOLLOWING *
[JA mass of netting and/or fishing gear

[JAn abandoned/derelict boat

A container/drum/cylinder

O A large concentration of plastics

[ Potential Japan tsunami marine debris

A large concentration of miscellaneous trash)

[ Other - describe below

L1 — © Snsore your ot i i
Home. Messages 2 call Routing Settings usage Billng | Phone system Manager
CIXED) -0 > 8 ©
llllllllllllll POWER USER’ ger O
oa aer 0
o
............. aer O

YOUR LAST NAME *

0 of 40 max characters

YOUR FIRST NAME *

0 of 30 max characters

YOUR E-MAIL ADDRESS *

Answered by state-contracted
non-profit removal
organizations on respective
island.

YOUR PHONE NUMBER (with area code) *

0 of 12 max characters

Captcha

I'm not a robot
reCAPTCHA

Where is the debris situated in relation to the landmark you provided
(i.e. 200 feet north, etc.)

0 of 120 max characters

THE DEBRIS IS BEST DESCRIBED AS: *

O caught on the reef or is partially buried in sand

O loose in the shore break or on the shoreline and could go back out to sea
O trapped in a tide pool and cannot escape

O loose on the shore but caught in the vegetation line

(O tied to a fixed object so it cannot be swept away

_ pushed inland above the high wash of the waves so it cannot be swept
~ away

(O Other - please explain how urgent recovery/removal is

ENTER MY OWN DESCRIPTION

IF YOU CAN TAKE A PHOTOGRAPH, PLEASE TURN ON THE
LOCATOR/GPS OF YOUR DEVICE, TAKE THE PICTURE AND ATTACH IT
(Six image/30MB maximum)

Select files

Registered fishers call or text
the CMDR cell phone.

Answered by CMDR staff or
students monitoring the
dedicated cell phone.
Information is gathered for
HPU to meet the fisher at the

dock to receive the marine
debris.

Emails 25 officials and

v

removal organizations.



Presenter Notes
Presentation Notes
What happens as or after they report?  
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Steps 2-3: Dispatch and Remove improvement ideas

WANTED:

Standardize and streamline the communication tools across multiple reporting options.
Automatically enter the data into a centralized database at CMDR.

Each contracted organization stores
reported data separately and submits
spreadsheet reports to DAR.

Date

Location | Debris In Water?

Location Notes

Debris Type

Responded by
HMAR?

Responder
Notified if not
removed by
HMAR

Pounds
removed

WANTED:

Organizations to enter standardized

detection and removal data (e.g. GPS
coordinates, environmental damage)

into a centralized database.

2.) DOBOR form

THIS DEBRIS IS LOCATED
On the beach ABOVE the high wash of the waves
If on land or in the nearshore waters - indicate which island

Cahu
All 25 people across the state are emailed regardless of island
location. Removal organization chatter happens in “reply all”
emails. DOBOR keeps a spreadsheet of detection reports, removal
is not always reported.

WANTED:

Public to upload a pinned location.

Form to automatically email people on respective
island or need to know.

Move removal operation chatter to What’s Ap-like
platform to:

-Coordinate efficient removal

-Reduce redundant response

-Capture data details that organizations may forget
to report (CMDR data manager has access to all)

3.) HPU CMDR Bounty

What’s Ap used for coordination.
Datasheet captures removal data at
dock. Data entered into Google Sheet.

2:54 wll & @)
m:_NLf___w-k_‘uJLlﬂl}__

< @ oy temtaie e, O G

B L RTE

1 don't know you'd have to call him. L r—— et & 100>

He's in Britt. Everyone’s in the the i o i) | 1IN {dd 10

middle of labwork, katy went

home, kellie is not available. So it e "

would be easiest if you get the degress) 29 §1
ﬂ truck if ray cannot. y

Wi s

Katie Stevens
I'm coming to get the truck ., 5y

Floting at fta

s Butlneed helptounloadit .,y
b e tm

Raquel Corniuk
See if any volunteers can meet you
y 2:50 PM

Bounty CMDR

Oute Removed ooy mmsd) [ oy 1\ L 1% v

\ am

WANTED:
Two-dimensional spreadsheet turned
into the centralized relational database.


Presenter Notes
Presentation Notes
Some needs!


S
Steps 3-5: Remove, Transport, Store

WANTED:
Removal partners enter their removal, transport and storage data for each event into the centralized database.

Kaua;Ll‘Tu:

Koloa
/z Removers to label and store each debris
5 event at their node storage spaces on

 Honowlu,

Kapolei ™ "% nEigthI" ISIandS-

Lahaina o
Lanai N Kahului

Wb e Once or twice a year the debris is shipped
| to the CMDR hub on Oahu

Hawi

Waimea, +Honokaa

Hub: HPU CMDR Plastic Recycling

Research Facility (long-term storage Waikoloa
and conversion) ke o Hiilo
Kawqu_KIo:ja k.'-éz.sau
Bl Nodes: Partners’ temporary storage o Cm. apdior .~ # Ppanoa

locations

Iimagery ©2022 TerraMetrics, Map data 82022


Presenter Notes
Presentation Notes
Upon removal, the debris has to be transported and stored.  The partners on neighbor islands have storage nodes.  Annually, the stored debris will be shipped to CMDR’s hub on Oahu.


Step 6: Sort Debris by type and polymer

WANTED:
Removal partners at nodes and/or CMDR at the hub enter standardized data
about debris type within each event into the centralized database.

HPU CMDR Sorts debris by

Type of fishing gear Polymer (plastic material) WHY?

Source fishery

* Trawl

* Purse seine Debris

* Pot prevention
== | * Gillnet

strategies
* Aquaculture

* Net * Polyethylene Mechanical
* Line * Polypropylene recycling
« dFAD * Polystyrene opportunities

* Qyster spacer * Nylon
* Eel trap entrance



Presenter Notes
Presentation Notes
Either at the remover nodes or at CMDR, the debris is sorted by debris type and by polymer.  We do this to gather more information about the debris so we can estimate the sources of the debris, such as which fishery is losing it so we can work with them for debris prevention.  The polymer composition allows us to consider best recycling opportunities.


Step 7: Dispose | Recycle Debris into Products

WANTED:
Removal partners at nodes and/or CMDR at the hub enter standardized data
about disposal options used for each event into the centralized database.

Obtions from best to worst: Future Oahu Hub: Plastic Recycling Research Facility (PRRF)
1. Recycled plastic products a4 e _- : T E

2. Sampled for recycling research 1. shredder Kt e k =, ——

3. Stored for future recycling Vo S e '

4. Burned for electricity

5. Landfill

6. Incinerated

2. Extruder with
Compounder
Pelletizer



Presenter Notes
Presentation Notes
When the debris is disposed, we need to capture how much debris mass is disposed by which mechanism.  Some disposal mechanisms are listed here from environmentally best options to worst.  Within the next few years, CMDR plans to establish a Plastic Recycling Research Facility (PRRF) where the debris can be mechanically recycled into infrastructure products.
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Summary of Tool(s) Wanted

1. Detect 2. Remove [3. Transport «—> 4. Store] 5. Sort ___ 6. Dispose

Eoooo

[—— s

i B

=

©

x

L
S .
= Event Reported in Removal operations coordinated
8| o standardized way with photos etficiently and not redundantly
S| Q (if p955|ble), dlspatched'to (automatically notify What’s Ap- Centralized database accessible to federal and state agencies,
gl = multiple people for multiple like groups, remind removal universities, partners with intuitive reporting tools. Some reporting
g reasons (authorityf removal, organizations to enter their options (e.g. maps) should be made available on public websites.
o documentation) cUccesces

Event Detected & Reported Event Removal & Temp Storage Multi-event Transport Event Sorting Component Disposing
3l o Detection Date Removal organization Shipment Date Event ID Disposal mass by
= _rg Detection Location Removal Date Shipment from/to Locations Event type component type and
() . . . .
5l © Environmental damage Removal Location Total Debris Size & Mass Event mass polymer
o 3 Debris Type Environmental damage Event ID #s Component types (float, net) Disposal date
“ Debris Approx Size Debris Type Component masses Disposal mechanism
Debris Size & Mass Component polymers

Storage location


Presenter Notes
Presentation Notes
Here I summarize the steps in photos, list the tools that are needed, and a short list of the kinds of data we want to capture in the centralized database.  Please refer to this slide while designing solutions.  Our needs are complex and complicated because of the number of partners involved.


Ultimate Goal: Report accurate debris quantities,
types, removal efficiency, and disposal mechanisms

I At-sea offshore 21.69% (65)

NWHI 47.71% (143)

. Kauai 10.01% (30)

| Oahu 10.01% (30)

B Maui 3.90% (11.7)
Hawaii 6.67% (20)

Region where detected

Three-Year Goal WANTED: Tools that allow us to make this
Sankey Chart with accurate data.

. Repurposed for Infrastructure 15.00%

. === Repurposed for Research 1.72%

I Repurposed for Small Goods 5.39%
o - Repurposed for Art/Education 0.80%

Q

Removed 100.0% (29931)" X
’ f)‘)\ . Burned for Power 48.13%

X\

S oo ' I Landfill 14.72%

s Burmned 1.29%

. Stored for Future Reuse 12.95%

Net-Removed Left in environment

Removal Efficiency Disposal Mechanism


Presenter Notes
Presentation Notes
Ultimately we want the database to allow us to make this Sankey Chart and more reports with accurate data.
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Relational database

Event # from one island Multi-Event Shipment Event Sorting to Components = Component Disposal

% recycled
% burned for power
% landfilled

% recycled
% burned for power
% landfilled

% recycled
% burned for power
_ - % landfilled



Presenter Notes
Presentation Notes
These last 2 slides help explain the relational database that we need.  This slide shows examples from a single island, where 2 events are detected and removed, stored or shipped together to CMDR’s hub, then separated again by event. Each event is then sorted into different components of debris type and polymer. The piles of each polymer or debris type will then be disposed of through various mechanisms.
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Relational database

Event Sorting to Components Likely Disposal

NWHI

Kauai

Oahu

Event # from one island Multi-Event Shipment

Event # from one island Multi-Event Shipment

Event # from one island Multi-Event Shipment

1 ———

Reused
Burn for power
Landfill

Burn for power
Recycled

Recycled

Reporting

Metrics:

-Masses or number of events
-Masses or number of debris types
-Masses of each polymer
-Proportion of totals

By:
-Mapped locations for detection
and removal of events (make

public)

-Debris type and polymer by
island, month, year, etc.

-Disposal mechanisms by island,
year, debris type, polymer
combination


Presenter Notes
Presentation Notes
This slide shows the complexity of the processing and database as the sorted piles will consist of debris from multiple islands and multiple events, which we want to connect cradle to grave. Please also refer to these slides as you design solutions.


Learn More

Visit our website:
i % https://www.hpu.edu/cncs/cmdr/index.html

Email: cmdr@hpu.edu

@debrisresearch

A% Get involved: submit this form for practicum
ﬁ' or volunteer opportunities

|'I__|_.ﬂ . .
i @MarineDebrisResearch



https://www.hpu.edu/cncs/cmdr/index.html
mailto:cmdr@hpu.edu
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