
A Pump-Based Method 
to Sample Midwater 

Microplastic Pollution

Katie Donovan, Spencer Hoagland, Thomas Lipkin, Eric Stultz



2

One of the deliverables of our project, was a short 
animation. The video provides a great background 

of what our project was all about. Check it out 
here: https://youtu.be/TFhqwgB98Tw



Our sponsor, the Port Phillip EcoCentre, 
aims to collect data that will inform 

policies to reduce microplastic 
pollution
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Our goal was to develop a method to 
collect microplastics below the 

surface of the waterways flowing into 
Port Phillip Bay
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To become familiar with microplastic pollution 

and work being done to address it 1

To identify methods to collect microplastics at 

depths greater than 20 cm2

To design and build a suitable portable 

microplastic sampling method3

To create instructional materials for the sampling 

method to be used in the future4

Our Objectives
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Methodology & Results
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Become familiar with microplastic pollution 
and work being done to address it

19

1
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9,790 km2 of catchment waterways bring 
microplastic into Port Phillip Bay

Yarra River 
Catchment 
accounts for 
over 4,000 
km2
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The Port Phillip Bay traps the vast majority of  
plastic that enters it
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Become familiar with microplastic pollution 
and work being done to address it

19

1
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Microplastic pollution is prevalent in Port 
Phillip Bay 

79% of this litter is microplastics
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79% 
Microplastic

1.4 Billion Litter Items 
per year



Become familiar with microplastic pollution 
and work being done to address it

19

1

12
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Through sample analysis, we were able to work up-
close with microplastics



Identifying appropriate methods for deep 
microplastic collection

2

Literature review of existing microplastic 

collection methods
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There is a wide variety of microplastic 
sampling methods 
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Pump systems have the ability to collect 
microplastics at various depths
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Identifying appropriate methods for deep 
microplastic collection

2

Semi-structured interview with Anthony Despotellis, 

and Captain Blair Stafford

Active participation in trawl sample analysis

Literature review of existing microplastic 

collection methods
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Our interviews identified specifications and 
sampling sites

Diameter?

Stiffness?

How to 
secure?

How long until 
cleaning is 
required?



3 Designing and building a suitable, portable 
microplastic sampling method

Submit design options to 

the EcoCentre

Revise device 

based on trial

Revise design 

based on 

feedback

Build the 

sampling device 

and trial 

Identify required materials 

and costs

Design 

process
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We aimed to achieve balance in our design

Easy 
to 

use

Portable

Inexpensive

Functional in 
fresh or 

saltwater

Powerful

Eco-
friendly

Minimal 
plastic 
used

Accurate

Under 
16kgs

Usable by 
non 

engineers Within our 
budget

At least 
5L/min
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In order to collect meaningful data, we planned 
to include several design features
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Our design included 6 key components
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Interfacing the system proved challenging 
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We identified a suitable pump that can be 
powered or charge by a solar panel
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We had difficulty attaching the filter
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After testing for functionality, we added 
additional features for stability
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The McWap (Microplastic Collector with a Pump)
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The McWap meets our design specifications

Able to collect microplastics at various depths1

2

3

4

5

6

7

Inexpensive Total: AU$561.35

Portable Able to fit in backpack and is light enough for one person

Compatible with fresh or saltwater

Easy to use Was assembled and used by non-engineers

Eco-friendly Reusable parts and minimal plastic use

Not time-consuming Can pump a 250 liter sample in 50 minutes

Samples at depths of 0.2m to 2m
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We collected samples from several sites
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We found microplastics at these sites
Location Depth 

(meters)
Microplastics Categories Concentration 

(microplastics 
per m^3)

St. Kilda Pier (extends 

into Port Phillip Bay)

1.0 2 hard plastic <2mm and 

cellophane <5mm

8.26

The Main Yarra Trail 

near the McConchie 

Reserve

1.0 4 hard plastic <2mm 16

The Main Yarra Trail 

near the McConchie 

Reserve

1.75 4 hard plastic <2mm

soft plastic <5mm

cellophane <5mm

16

Docklands 2.0 3 hard plastic <2mm

hard plastic 2-5mm

cellophane <5mm
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Creating instructional materials for the 
sampling to be used in the future

4

Revise materials

Step 6

User testing

Step 5

Create instructional 
materials of our 
sampling method

Step 4

Interview EcoCentre 
staff 

Step 2
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Global Lab 
consultation

Step 1
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We decided to pursue 3 types of materials

1. How-to video teaching users to operate the McWap

2. Written manual of device parts, assembly, usage, and 

troubleshooting 

3. Animation depicting the problem of microplastic 

pollution and why microplastic sampling is important
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The McWap Manual



Recommendations & Conclusions
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Sampling with the McWap regularly will produce 
valuable data
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The McWap should be regularly tested for 
functionality
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Modifications could improve our device



Thank You!
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