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1. Statement 

The Cornish Plastic Pollution Coalition has produced this report due to growing 

concern about the impact of Bio-Bead pollution on our local waterways, beaches, 

seas and wildlife.  

The aim of this report is to help identify the mechanisms by which Bio-Beads are 

entering the aquatic environment, so that measures can be put in place as soon as 

possible to limit and control this previously little-understood problem. 

We are very grateful to everyone who has helped by providing information and 

sightings so far. However, there are still many questions to answer. We very much 

welcome input and updates from all and any stakeholders with a view to building up 

a clearer picture and developing and implementing solutions. 

If you have any facts, comments, corrections, figures, suggestions for future areas to 

research, images (particularly photos of fresh finds, with location and date) or any 

other useful contribution to add, please send them to claire.wallerstein@gmail.com 

Thank you. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cover photo: Black Bio-Beads among other industrial plastic pellets at Colona beach, St 

Austell Bay, September 2015, Rob Wells 
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2. Executive summary 
 

Bio-Beads (also known as Brightwater / BAFF media) are tiny plastic pellets used by 

many UK water companies as part of the wastewater treatment process at some of 

their plants. They may also be used in other industrial applications, such as the 

treatment of leachate and industrial wastewater. 

Bio-Beads are found on many Cornish beaches in vast numbers. Although further 

sampling will be useful, surveys to date indicate that they often account for more 

than half of all industrial plastic pellets (nurdles) found. 

Many questions remain to be answered about how Bio-Beads end up on our 
beaches. However, this study shows that our local water company, South West 
Water (SWW), has lost them to the environment historically in major spills, and is 
continuing to do so from at least some plants through ongoing, lower level leaks. Bio-
Beads may also be entering the environment through other mechanisms, for 
example during transport and through poor handling/ storage. 
 
This report focuses primarily on SWW as it is our local water company, meaning we 
have been able to do much more research here. Information to date also indicates 
that Cornwall and the English Channel coast are major hotspots for Bio-Bead 
pollution within the UK, with these beads reported less often elsewhere in the 
country. Nevertheless, spills and incidents involving losses of Bio-Beads have also 
been reported by other water companies, as discussed later, and could potentially 
occur anywhere this system is used. 
 
Once released to the environment, pellets such as Bio-Beads are almost impossible 
to remove and are known to be consumed by marine wildlife that mistakes them for 
food. Chemical tests conducted on Bio-Beads from our beaches show that they 
contain high levels of toxic compounds likely to have a significant effect on the health 
of seabirds and marine animals. 
 
Water companies are keen to prevent plastics of all sizes from getting into (and 
being released by) their wastewater systems, and are becoming increasingly aware 
of the issue of microplastics being inadvertently discharged to the environment via 
their plants (e.g. cosmetic microbeads, laundry fibres, car tyre dust).  
 
However, the possibility of plastics used by the water companies themselves in the 
wastewater treatment process contributing to the problem of sewage-related plastic 
debris is an emerging issue. This is something that does not appear to have been 
recognised or considered until very recently, and is an area that requires much more 
investigation. 
 
We have been in discussion with South West Water about these issues since early 
2017, and the company is putting in place some measures to investigate this 
problem with a view to minimising it in future. We hope the analysis and measures 
being undertaken by SWW could prove useful to other water companies using the 
Bio-Bead system. 
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This report contains an in-depth initial analysis of all possible sources of Bio-Bead 
loss, and the óRecommendationsô section on page 55 provides a list of measures that 
we believe should be implemented by water companies as soon as possible to 
minimise any possible losses of this environmental contaminant through use, 
storage, transportation, handling, etc. 
 
The marine plastic problem is notoriously hard to tackle given its varied sources and 

entry points. However, as a discrete form of marine debris, we hope the Bio-Bead 

issue is one that will be relatively easy to address.  

 

 

3. Microplastics on Cornish beaches ï 

general background 

Microplastics have become a serious problem on many Cornish beaches, being 

visible particularly on fine sand beaches such as Tregantle (Whitsand Bay) on the 

south coast and Penhale Sands, Hayle, Towan Sands and Watergate Bay on the 

north coast (beaches with a fine substrate generally also receive the smallest 

debris). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A common scene in winter and spring. A tideline 
of mixed microplastics stretching for hundreds of 
metres at Tregantle, Whitsand Bay, April 2017 
Picture: Rob Arnold 

Detail of typical mix of organic material, microplastic 
pieces, nurdles and Bio-Beads ς extremely hard to remove 
and to sort. Hayle, March 2017 
Picture: Tracey Williams 
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While many of these microplastics (defined as pieces of plastic smaller than 5mm) 

started out as larger items that have been broken down over time through 

photodegradation and the mechanical effects of wave action, a sizeable proportion of 

them are industrial plastic pellets that originally entered the sea at this size (i.e. 

primary microplastics). 

Many of these pellets are ónurdlesô, or pre-production plastic ï i.e. the building blocks 

of all the plastics we use. These are manufactured then transported around the world 

to plastics plants where they are melted down and formed into everything and 

anything from car parts to shampoo bottles, toys and biscuit packets. 

They may have entered the marine environment through spills from shipping 

containers or other transport, or through losses caused by poor handling procedures 

at plastics plants (eventually washing down drains and back into waterways and the 

sea). 

Pellets such as these are a significant pollutant ï not least because, once released 
into the environment, they are incredibly hard to remove. One study1 showed that 
plastic abundance in the Austrian Danube was higher than that of drifting larval fish, 
with most of this plastic being in the form of industrial raw materials such as pellets 
and flakes. 
 
Until recently we had believed that all the pellets on our Cornish beaches were these 
pre-production nurdles. However, after first learning about Bio-Beads in 2016, we 
have come to realise that these make up a substantial proportion, in fact often a 
majority, of the pellets on our beaches. 
 
 
 

4. What are Bio-Beads and why are 

they used? 

Bio-Beads are a type of BAFF (biological aerated flooded filter) media. They are tiny 

plastic pellets (3.5 to 4mm across) used as part of the filtration process in some 

wastewater treatment plants. 

Many BAFF plants were set up in the early-mid 1990s at a time when recently-

privatised water companies were needing to overhaul infrastructure on a large scale 

and meet EU environmental requirements and increasingly strict discharge consents. 

They were useful in delivering high effluent quality in confined or visually-sensitive 

locations because of their small footprint. However, they are also quite complicated 

and expensive in terms of maintenance, energy and the pellets themselves (£1,000 

per m³). 

Information supplied by South West Water explains: ñBAFF plants were chosen for 

the water industry as suitable processes for small footprint wastewater treatment 

                                                           
1 http://ec.europa.eu/environment/integration/research/newsalert/pdf/377na1_en.pdf 
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sites. Conventional activated sludge systems are generally not installed at coastal 

treatment sites as a result of the large area of land they require. BAFF systems are 

fixed-film processes where biomass is attached to a well-defined support medium 

through which wastewater is passed so that it operates with the medium in a flooded 

condition. Process air is introduced into the system to satisfy the requirements of the 

micro-organisms.  A typical BAFF system occupies about 20%-50% of the area 

required by an equivalent activated sludge process.  

Many key features of BAFF plants such as the small footprint, ability to treat high 
salinity sewage, and the operating costs were considered important in the 1990s and 
early 2000s, the period when many of South West Waterôs BAFF plants were 
installed. 
  
Brightwater Engineering Ltd (now FLI Water Ltd) developed a BAFF plant system in 
the early 1990s. This resulted in a patented process and a specific patented design 
of a bead type to support media for use within their process. This bead is known as a 
Bio-Bead. Many of these plants were installed in UK water utilities from 1992 
onwards. The BAFF process was developed extensively by different suppliers in the 
1970s and 1980s in the USA, France and Canada.ò 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Above: Outline scheme of the BAFF process 

 
South West Water currently uses Bio-Beads at 9 out of its 600+ wastewater 
treatment plants, serving around one-eighth of the total population of the region. 
 
Gorran Haven (commissioned 1994, population served: 2,200) 
Porthleven (commissioned 1998, population served: 5,000) 
Liskeard (commissioned 1993, population served: 10,000) 
Ivybridge (commissioned 1994, population served: 14,000) 
Plympton (commissioned 1994, population served 85,000) 
Combe Martin (commissioned 1995, population served: 5,200) 
Exmouth (commissioned 1996, population served: 60,000) 
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Modbury (commissioned approx. 2005/6, population served: 1,300) 
Lyme Regis/ Sleetchwood (commissioned 1993, population served: 10,500).  
 
In addition, its Countess Wear plant near Exeter uses a polystyrene-based bead. 
Three plants commissioned in the early-mid 1990s have since been 
decommissioned: Bideford, Slapton and Truro (Newham). 
 
SWWôs other wastewater treatment plants use media made from natural materials, 
such as basalt, grit, clay, etc. 
 
 

 

 

 

 

 

 

 

 

 

 

Map showing the location of SWW Bio-Bead BAFF plants (yellow ï current, red ï no longer in 

use, green ï polystyrene bead) 

 

Bio-Beads are used in enormous quantities, packed together to a depth of 2.6m 

floating in óreactorsô or ócellsô measuring approximately 9.5m x 9.5m and held down 

by a steel mesh with holes of 3mm across. We estimate that each reactor contains 

around 5.4 billion of them ï meaning a plant like Plympton, in Plymouth, which 

currently serves around 85,000 people, has a total of approximately 43.24 billion 

beads in operation. 

To make these figures easier to visualise, if the Bio-Beads in a single reactor were 

lined up end to end they would stretch for almost 19,000km ï further than the 

distance from Plympton to Auckland, New Zealand. 

Data supplied to us by the various UK water companies show that there are at least 

55 BAFF plants using Bio-Beads in the country, serving a population of at least two 

million people. 

 

 

 

From left to right on 

south coast: 

Porthleven, Truro, 

Gorran Haven, 

Liskeard, Plympton, 

Ivybridge, Modbury, 

Slapton, Countess 

Wear, Exmouth, Lyme 

Regis. 

From left to right on 

north coast: Bideford, 

Combe Martin 
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View of reactors in 

operation, from above (SWW 

Plympton plant, June 2017). 

Water bubbles up through 

the Bio-Bead bed, then 

through the steel mesh 

above it , before running 

down the raised channels, 

visible above the tanks, to 

the outflow. 

Picture: Rob Arnold 

Image of an empty 

tank (SWW Plympton 

plant, June 2017), 

showing the position 

of the steel mesh 

screen in the reactors. 

Picture: Rob Arnold 
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5. Identifying Bio-Beads 

Bio-Beads are quite different from ótrueô virgin or recycled pre-production plastic 

nurdles, which are smooth and more regular in shape. Bio-Beads appear either 

wrinkled, knobbly, ridged with a óscrew threadô type profile on the sides, or otherwise 

non-uniform. They are manufactured deliberately in this way in order to increase the 

surface area available for attachment of the biofilm of bacteria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Members of the Cornish Plastic Pollution Coalition were invited to visit SWWôs 

Plympton wastewater plant in January 2017 to see how the BAFF system works. 

Large quantities of Bio-Beads were observed lying on the ground around the area of 

the reactors (of which there are eight at Plympton), presumably spilled during 

maintenance/ top ups. 

We sent samples of these Bio-Beads from the plant to a UK plastics company for 

analysis, asking them to compare them with a selection of mixed nurdles and 

presumed Bio-Beads collected from two different Cornish beaches. 

 

 

 

Top left: Magnified picture of a green Bio-

Bead, showing distinct ridges. This image was 

taken by a plastics industry expert as part of a 

physical analysis of pellets submitted from 

Cornish beaches. 

Above ǊƛƎƘǘΥ Ψ¢ǊǳŜΩ ǇǊŜ-industrial nurdles (the 

ones on the right are discoloured due to 

lengthy exposure to UV light and the 

elements). Picture: Claire Wallerstein 

Left: Smooth black pre-industrial nurdles, 

either virgin or recycled plastic (left) and 

misshapenΣ ΨƪƴƻōōƭȅΩ black Bio-Beads (right) 

Picture: Claire Wallerstein 
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Although he prefers to remain anonymous for commercial reasons, the companyôs 
commercial manager is keen to help identify the various kinds of industrial pellets 
found on UK beaches in order to promote environmental responsibility and good 
housekeeping measures among plastics processors and to help prevent avoidable 
pollution. 
 
He has extensive knowledge of the plastics industry, having sold nurdles 
internationally since 1985, and says: ñPersonally I consider myself to have seen 
everything regarding nurdles produced around the world.ò 
 
He was quickly able to identify the composition and purpose of the various types of 

regular nurdles among the samples of mixed beached pellets we sent him. 

However, he was mystified by the Plympton Bio-Beads and the similar-looking 

pellets found from Cornish beaches, saying both the óscrew threadô and knobbly 

types appeared ñbespokeò, as if they had been produced for a specific purpose. 

Intrigued, his company even sent some of the óscrew threadô pellets to a specialist 

moulding company with 50 yearsô experience in the trade. This company had no idea 

how the grooves would have been made or what the pellets could be used for.  

Of the gnarled black pellets, our expert said: ñI would not know how to achieve that 

distorted, knobbly look,ò saying it was likely they had been made with the addition of 

a blowing agent. 

In summary, he told the CPPC: ñIn my professional opinion there is no way these are 

used in pre-production plastics. I have never come across anything of this physical 

shape and nature being used for the manufacture of plastic products.ò 

Although SWWôs original briefing sheet on nurdles and Bio-Beads (since corrected - 

see Appendix 1) stated that the Bio-Beads used by the company are usually blue 

and white or mixed, and the company advised us during the tour that the Bio-Beads 

used at Plympton were 70% blue and 10% black, this was not reflected in what we 

observed on the ground during our visit. From the sample of 354 Bio-Beads we 

picked up, 68 (19%) were blue/ grey/ violet, 72 white-ish (20%), 52 green-ish (15%), 

and 162 (over 45%) black ï not dissimilar to the colour breakdown of Bio-Beads 

found on our beaches. 

The Bio-Beads on our beaches are predominantly black, but also come in other 

colours similar to those mentioned above. These muted, ónaturalô colours mean they 

can resemble grit, and to the untrained eye they can be easily overlooked unless 

present in enormous numbers, as they blend into the beach so well. 

In a telephone conversation in early February 2017 with Melvyn Rose, business 

development director of FLI Water (www.fliwater.com), the company supplying Bio-

Beads to SWW and other UK water companies, he told the CPPC that the black 

beads are a more recent development, with better microscopic properties than the 

coloured ones. We do not know how recently the black Bio-Beads were developed, 

and unfortunately the company has failed to respond to all subsequent requests for 

information.  
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SWW told us that the colour proportions of Bio-Beads used may differ from plant to 

plant. We are not sure if there is a reason for this, for example whether the different 

colours have different properties, or if different colours were simply bought in at 

different times in different batches. 

Our plastics industry contact said: ñIt is an extra cost. The cheapest pellet to 

produce is milky white then black and next green é so my question is why are the 

beads so different?ò 

We believe that most if not all of the UK water companies using Bio-Beads are 

supplied by FLI Water, which is based in Kempston, Bedford. (While some of the 

water companies declined to identify their supplier, all those that did so confirmed 

they are supplied by FLI Water). FLI Water sources the Bio-Beads from a French 

company called Plasti-Negoce. 

 

 

 

  

 

Left: Image of Bio-Beads taken from 

the FLI Water website 

Below left: Black Bio-Beads collected 

from Plympton site in January 2017 

(picture: Claire Wallerstein) 

Below right: Coloured Bio-Beads 

collected from Plympton site in 

January 2017 (picture: Claire 

Wallerstein) 

 

http://www.fliwater.com/

