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 Marine Debris = Marine Litter 
 Mixture of plastic and other debris 
 Tree Fall and other vegetative 
 Health + Safety and Hazardous Waste 
 Relatively Low Value... “Waste” vs. “Resource” 

 
 Primary source: land-based litter and improper 

disposal 
 
 Primary focus: “Engineered Interception” 

 
 

 
 
 
 
 

Definitions and Assumptions 



 
 
Primary Plastics Waste Generation by Use Sector 

 
 
 

 
 
 
 
 
 
 

Marine Debris results from  
improper waste management 

Plastic 
Packaging 
accounts for ½ 
of all plastic 
waste 

Annual loading expected to be 8 million tons/ year by 2030 



1. Solid waste 
generation 

Improper land 
disposal 

2. Land debris 
accumulation 

Recycling, 
WTE, Landfills 

Ocean 

Solid Waste > Marine Debris  
Mass Balance 

 

3. Stream debris 
accumulation 

Stream  
cleanup 

Transport  
to Bay 

4. Bay debris  
accumulation 

Land cleanup 

Runoff to 
Stream  

Bay cleanup 



Increasing Costs of Collection and 
Management 

Breakpoint  Efficiency 

Interception at or near 
mouth of stream offers a 
“point source solution” to a 
non-point source problem. 



Marine Debris Management 

 Alternatives comparison 
• “Structural” 

1. Infrastructure and O&M 
  

• vs. Non-Structural 
1. Policy and Regulation (taxes, bans, etc.)  
2. Public Education 
 

• Consider urgency vs. timing (i.e., Triage) 
 

 Mitigation and Prevention vs. Restoration   
 



 
 
• Defined scope and range  
• Stakeholder relationships and “silos” 
Solid waste management 
Stormwater management 
Litter control on highways 
Public education 
Who is the “Manager”? 

• Regulatory considerations 
 

• Diagnostics and baseline measurements 
 

 
 
 
 

Marine Debris Management begins with... 



Diagnostics 

Map showing 
Baltimore City Litter 
“Hot Spots” 

Trash Density Rating 



A number of interception solutions… 

Source, EPA 

https://www.epa.gov/sites/production/files/2015-11/trash_capture_1.png


StormX Netting Trash Trap™ 

Source: Stormwater Systems 

Overflow 
level 



Systems must operate during major 
storms… 

Problems: 
 
Capacity limited 
 
Costly to maintain 
 
Bypass when full 

Fresh Creek (now 
Storm Trap) 
installed 12 years 
ago 



Alluvian St. outfall – April 20, 2019 



Bandalong™ in-stream litter trap 



Debris removal at Conowingo Dam 



Screening at Stormwater Pump Station 



Skimmer boats –  
collection but not interception 



Hybrid –  
Skimmer removing debris behind boom  



A solution for marinas and harbors 

Marina Trash 
Skimmer™  
 
 Fixed location 
 Circulation and aeration 
 Manually cleaned 
 Shore-side power 

required 

Courtesy: Marina 
Accessories, Inc. 



WasteShark™ Autonomous Drone 






Trash Cage – Isometric View 



Headwall Before Trash Cage 



Newly Installed Trash Cage 



First day of operation 



Waterwheel Powered Trash Interceptor 



How Trash Wheels Work 

 Ref: National Geographic 



Lessons Learned to date: 
Installing Floating Booms and other interception 

devices are not enough – they must be maintained 
 
Performance measurement and baseline: 

• Accountability and adjustment 
 

Maintenance need is greatest during storm events 
• Resiliency >>>  Capacity 
    “Automatic” operation   
    Off- grid power 

   Rugged construction 



Manual of Practice for Marine Debris 
(MOP-MD)  

Vision:  A “living” on-line guidance document for 

planning, engineering, and operation of marine 

debris management systems and infrastructure. 

 

Target:  Consulting engineers, solid waste 

management and public works officials responsible 

for engineering and operations. 
 



Trash Wheel’s Plastic Friends  



Thank You!  
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