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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



Hawaiian Archipelago

Great Pacific Garbage 
Patch (GPGP) Plastic Pollution

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 Physiological Toxicological Economic

Presenter Notes
Presentation Notes
Impacts of plastic in the ocean are numerous.  They damage our coral reefs, protected species, tourism, and navigation.



Hawaiian Archipelago

Great Pacific Garbage 
Patch (GPGP)

Main Hawaiian Islands

Papahānaumokuākea
Marine National 
Monument

Plastic Pollution

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.



Marine Debris in Hawaii

Presenter Notes
Presentation Notes
This is what large marine debris removal looks like in Hawaii.



Hawaii Non-Profits Routinely Remove Marine Debris

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.



Guesstimate of Removal and Disposal Activities

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.  
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Research, Education and Awareness

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 
mechanism.

One Deliverable

Sea Grant Funding: Nets to Roads

All 7 steps are 
necessary to increase 

marine debris removal 
and mechanical 

recycling into local 
infrastructure.

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

https://dlnr.hawaii.gov/dobor/
reportmarinedebrishawaii/

Today at least three reporting options exist:
1. Call hot-line (DAR)
2. Online form (DOBOR)
3. Call/text dedicated cell (CMDR)

1.) 2.) 3.)

https://www.hpu.edu/cncs/cmdr/research/dfg-
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


1.) 2.) DOBOR online form

Steps 2-3: Report and Dispatch for Removal

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

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

Emails 25 officials and 
removal organizations.

3.) HPU CMDR Bounty Cell

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.

Presenter Notes
Presentation Notes
What happens as or after they report?  



Steps 2-3: Dispatch and Remove improvement ideas

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

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

1.) 2.) DOBOR form 3.) HPU CMDR Bounty

WANTED:
Standardize and streamline the communication tools across multiple reporting options.

Automatically enter the data into a centralized database at CMDR.

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)

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

WANTED:
Organizations to enter standardized 
detection and removal data (e.g. GPS 
coordinates, environmental damage) 
into a centralized database.

Presenter Notes
Presentation Notes
Some needs!



Steps 3-5: Remove, Transport, Store

Removers to label and store each debris 
event at their node storage spaces on 
neighbor islands.

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

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

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

HPU CMDR Sorts debris by 
Type of fishing gear Polymer (plastic material)

WANTED:
Removal partners at nodes and/or CMDR at the hub enter standardized data 

about debris type within each event into the centralized database. 

• Polyethylene
• Polypropylene
• Polystyrene
• Nylon

• Net
• Line
• dFAD
• Oyster spacer
• Eel trap entrance

Source fishery
• Trawl
• Purse seine
• Pot
• Gillnet
• Aquaculture

Mechanical 
recycling 
opportunities

Debris 
prevention 
strategies

WHY?                    _   

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

Options from best to worst:
1. Recycled plastic products
2. Sampled for recycling research
3. Stored for future recycling
4. Burned for electricity
5. Landfill
6. Incinerated

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. 

Future Oahu Hub: Plastic Recycling Research Facility (PRRF)

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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Event Reported in 
standardized way with photos 

(if possible), dispatched to 
multiple people for multiple 
reasons (authority, removal, 

documentation)

Removal operations coordinated 
efficiently and not redundantly

(automatically notify What’s Ap-
like groups, remind removal 
organizations to enter their 

successes
Multi-event Transport

Shipment Date
Shipment from/to Locations

Total Debris Size & Mass
Event ID #s

Event Sorting
Event ID

Event type
Event mass

Component types (float, net)
Component masses

Component polymers

EVA

Nylon

Component Disposing
Disposal mass by 

component type and
polymer

Disposal date
Disposal mechanism

Centralized database accessible to federal and state agencies, 
universities, partners with intuitive reporting tools. Some reporting 
options (e.g. maps) should be made available on public websites.

1. Detect 2. Remove [3. Transport 4. Store] 5. Sort 6. Dispose

HDPE

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

WANTED: Tools that allow us to make this 
Sankey Chart with accurate data.

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



Relational database
Event # from one island

1

2

EVA

Nylon

Multi-Event Shipment Event Sorting to Components

HDPE

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.



Relational database

EVA

Nylon

Event Sorting to Components

HDPE

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
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Likely Disposal

• Reused
• Burn for power
• Landfill

• Burn for power
• Recycled

• Recycled

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

Email: cmdr@hpu.edu

Get involved: submit this form for practicum 
or volunteer opportunities

@debrisresearch

@MarineDebrisResearch

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