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• 11 years water/wastewater experience

• Solids stabilization, thickening, 
dewatering, biosolids management 
experience

• Water and Sanitation Peace Corps 
volunteer in Peru

• Engineers Without Borders

• WEF – Residuals and Biosolids 
Committee

Introduction: 
Teigan Gulliver, PE



Microplastics: From Sinks to Oceans, and the Water in 
Between

January 26th, 2021

Teigan Gulliver, P.E. 





What is it? 
• MICROPLASTICS

• Very Small  5mm diameter or smaller

• Start that small (Primary)

• Beak down to that small (Secondary)



• MICROPLASTICS are there!
• Many enter through WRRFs

• Some are NOT removed in water/wastewater Treatment

• Do Not Degrade  PP, PE, PVC Plastics

• Collect in waterways and shores

• Aquatic life impacts

• Reproductive issues, Eating issues

• Environmental impacts

• Transport POPs

• PCB, DDT

So What? 



• MICROBEADS
• Used in face cleansers, toothpaste, hand scrubbers

• 5 mm diameter or smaller

• Not completely removed in wastewater treatment
• 0.1-7 microbeads/L in WWT effluent

• 8 trillion microbeads discharged/day

• Aquatic life impacts
• Environmental impacts

• Negative consequences of synthetic microbeads

• Microbeads banned 
• Impacts from biodegradable microbeads is not known.

Microbeads - Why This is Important?

Source (All): Conservation & Science at  Monterey Bay Aquarium



Movement of Microplastics

0.5-7 microplastic/L in WWT effluent
US treats 80 trillion L/day

40 - 560 trillion microplastics discharged/day



• Synthetic Plastic

• Made from Petroleum or 
Petro-chemical Products

• Bio-based Plastic

• Carbon from renewable 
sources

• Biodegradable Plastic

• Decomposes naturally in the 
environment

Many Types of Plastic 9

Source: Plastic New Zealand



Add MBs to different wastewater sludges:

• Activated Sludge (MLSS)

• Return Activated Sludge (RAS)

• Aerobic Digester Sludge (AerD)

• Anaerobic Digester Sludge (AnD)

Can Microplastics Degrade in Wastewater?

PE Microplastics

PHB Microplastics



• The most common poly-hydroxy-
alkanoate (PHA)

• Stiff, brittle polymer (AKA plastic)

• Used in packaging, medical and 
tableware

• Produced by microorganisms!

• Produce as carbon storage when 
stressed  nutrient limited environment

• Cupriavidus necator, Methylobacterium
rhodesianum or Bacillus megaterium

What's PHB? 



• Nalgene Reuseable Filter Units
• Use 400 micron nylon woven mesh as "sieve"

• Mesh weighed before sieving

• Subtract weight of mesh from weight of dried solids (Sludge + 
microbeads) 

• Bleach Samples to reduce the amount of solids on filter

Methods - Nalgene Bottle Sieve

Bleached Samples



• Incubate

The Simple on Methods

• Remove the Sludge • Weigh What's Left 
of the Microbeads
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y = -0.0608x + 100.08
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MLSS + PHB

RAS + PHB

AerD + PHB
AnD + PHB
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• Our presence = Microplastics
• Minimize the affect on the environment with change

• Prioritize quality

• Biodegradable plastics degrade in wastewater 
treatment 

What's the take-away? 



Questions??

18
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