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Reducing and Removing the Legacy of Plastic Pollution
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Reducing and Removing the Legacy of Plastic Pollution

Sustainable cleanups

For many years cleanups have been
used by community groups and
organisations to address littering
problems in their area. With single-use
plastics becoming cheaper and more
popular, plastic litter has reached
alarming volumes and its devasting
impact is now widely known.

The Preventing Plastic Pollution (PPP)
partners tested and compared many
types of litter-picking interventions, Figure 1. A community clean up in the Tamar
combining these with citizen-science catchment, UK

activities to better capture data on

plastics. Alongside the removal of plastic waste from the target catchment,
engagement through clean-up activities and data collection within PPP helped
raise awareness among multiple audiences about the actual impact of plastic
pollution and the role of rivers as pathways of plastic pollution from source to
sea.

Below are insights gained from a comprehensive set of activities to help inform
organisers about how to collaborate effectively with local stakeholders, to avoid
the duplication of interventions and make best use of resources, knowledge and
expertise.

Summary of approaches tested:

e One-off community clean-up events

e One-off corporate cleanups

e Series of regular cleanups

¢ Volunteering programmes

e Contracted extraordinary cleanup of hard-to-access areas

e Litter categorisation and data collection
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Reducing and Removing the Legacy of Plastic Pollution

Benefits of community cleanups:

They act as community catalysers offering local volunteers the
opportunity to improve their environment in alignment with the increased
awareness of littering brought about by the pandemic

They empower communities through the provision of tools and training
that enable participants to function autonomously

They foster a sustainable response. The more people are informed, the
more they take individual action to reduce pollution at their level.

They support physical and mental health from being active outdoors and
contributing to citizen science.

Community cleanups complement the waste removal and street cleaning
services provided by local authorities. They can be organised in areas
where local authorities may not be granted access.

They are generally low-cost.

They can emphasise the value of data collection although it is important to
recognise the challenge of large-scale data collection.

Resources required:

Staff time: identification of plastic hotspots through GIS mapping
alongside open calls to local residents to include locations GIS mapping
did not spot; site risk assessment; research and procurement of
equipment; stakeholder engagement; event organisation, promotion,
running of the activity including travel, follow up, feedback gathering and
activity evaluation; budget management.

Equipment: litter-pickers, bags (reusable ones to be preferred and used
whenever possible), hoops to hold the bags in place, gloves, high-visibility
vests, weighing scales, clipboards to hold litter categorisation forms in
place; pens and litter categorisation forms.

Communication: promotional campaigns; posters and flyers; software for
creating digital communication assets.

Budget management: funding will be required to cover the items listed
above. Although the cost of equipment is generally considered accessible,
bulk purchases and an ethical and environmentally-sound procurement
will depend on the availability of a larger budget. Organisers may also
need to budget for the hire of a dedicated storage space.
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Reducing and Removing the Legacy of Plastic Pollution

e Policies: liability insurance, health and safety, photo and data use and
protection.

Volunteering Programmes

Some partners designed volunteering programmes to facilitate flexible
participation of individuals in their own time. These programmes include: the
River Guardians and Plastic Champions scheme on the Medway catchment, the
Litter-Free Dorset Challenge, the Environment Agency’s staff Plastic Champions
network and the distribution of litter-picking kits to community groups and
businesses across the whole project area.

The overarching idea behind these programmes was to encourage volunteer
participation by providing health and safety training, litter categorisation and
data uploading training, litter-picking equipment, and networking opportunities.
Subscribers did not have to formally commit to a minimum level of participation,
but rather joined a flexible programme to accommodate their schedules.

One uncertainty about the success of these programmes is the lack of guarantee
that supplying material translates into actual cleanup actions and litter
categorisation entry on the platform due to a lack of traceability. PPP partners
did not apply strict rules for subscribers, but future organisers might want to
consider asking participants to sign a commitment charter.
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Case study: Litter Free Dorset Challenge
LITTER FREE DORSET

The purpose of the Challenge was to provide CHALLENGE 2022

individuals with the ability to volunteer in their

local area at a time that suited them. The
challenge also provided a range of benefits and
appeal to participants:

e Potential to reduce litter in Dorset

e Save wildlife from plastic pollution

e Mental health benefits of spending time
outdoors.

e Creation of a sustainable scheme
encouraging community cohesion &
resilience.

e An opportunity to collect data for Preventing
Plastic Pollution to inform long-term
solutions.

LFD & QMUL developed an action plan,
communications strategy & material for the
launch: e.g., online registration form, webpage,
risk assessment, press releases, social media
content, set-up Facebook page for participants.

Equipment provided: weighing
Participants selected a challenge to complete scales, litter picker, Hi-vis vest/T-
them within the course of a month: shirt.
e 10 hour challenge
e 10 times challenge
e 10 minutes a day challenge

Online registration opened 2 months prior to the start of the challenge, promoted via
social media, press releases, professional networks (parish councils) and closed at least
one month prior to start in order to allow the organiser to assemble kits and post them
in time.

During challenge QMUL and Litter Free Dorset (local organisation) offered
encouragement and support to volunteers via social media. After challenge, they
asked volunteers to provide feedback via Facebook page, press releases, newsletter
and social media.

The Litter Free Dorset Challenge was piloted in June 2021 with 123 participants: 47%
had never litter picked. It ran again in May 2022 with 177 participants: 56% had never
litter picked. The challenge particularly appealed to young people and adults
participating with children.
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Reducing and Removing the Legacy of Plastic Pollution
Case study: River Guardians and Plastic Champions Programme in the Medway

The South East Rivers Trust launched the programme in
August 2022 following a ‘Plastic Free July’ campaign
across social media and community engagement events.

Volunteers were invited to sign up to the programme
online. They then received an email with all the steps to
follow: read the handbook and understand how the
programme works and the impact it has on the natural
environment; take an online health and safety quiz and
pass it; receive the kit via mail and volunteer in their own
time.

Equipment provided:

RG - dedicated handbook, heavy duty gloves, litter-
picker, bags, hoop to hold bags in place

PC - same as above, plus litter categorisation forms to
collect data on litter removed, a pen made from recycled
plastics, a clipboard made with recycled tetra pack,
dedicated handbook.

The programme also offered the opportunity to sign up as Plastic Champions, i.e.,
River Guardians who also contribute to data collection. These volunteers were
provided with additional online training materials and equipment.

Throughout the duration of the programme, SERT engaged with River Guardians and
Plastic Champions with regular newsletters and invitations to other PPP initiatives
such as cleanup events and workshops.
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Reducing and Removing the Legacy of Plastic Pollution

Commercial cleanups

Large scale cleanups to remove large amounts of waste require professional
interventions. Several PPP partners contracted expert cleanup operations for
hard-to-access areas such as harbours, islands or coastal areas inaccessible from
land. A special PPP pilot was the professional cleaning of the entire Elorn river
(110 kilometres) in France over three consecutive years.

These interventions will typically start with the commissioning of a survey or
feasibility study to identify the extent of the damage that can justify the
investment, as well as to plan the best ways to manage the waste recovered.

In Plymouth, a team of divers removed waste - mostly angling line and tyres -
from the seabed across 14 days. The rubbish was then cleaned and sorted by a
group of volunteers and sent off to be recycled.

For the whole-river cleaning of the Elorn, riverbanks were divided into 42
sections of approximately 4.5km length and 8.5m width to keep track of data.
Waste characterisation, following the OSPAR protocol, was applied to each
section so that the analysis could report on accumulation levels per section.
Plastic was found to be ubiquitous. An interactive map www.ramassage-elorn.fr
supports the dissemination of the results to further engage local communities.
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Reducing and Removing the Legacy of Plastic Pollution

Case study: Dive cleans Plymouth City Council’s contracted cleanups of the local
seabed

Recreational angling is popular within Plymouth
Sound. A seabed survey was commissioned to
identify hotspots of snagging gear and best
strategy for recovery. Commercial divers were
contracted to carry out the removal.

The goal of this initiative was to remove as much
angling line and other large items from the
seabed in known hotspots to prevent or
minimise future build up. A team of divers
removed the debris from the seabed across 14
days. The rubbish was then cleaned and sorted
by a group of volunteers and sent off to be
recycled. The waste removed from the seabed
was cleaned, weighed and disposed/reused:

2072 km of angling line

Total weight of line approximately 160kg
55 bikes

Pushchairs

1 motorcycle

8 shopping trolleys

60 car/truck tyres

80 bicycle tyres

Total weight of steel recovered - 620kg
Total weight of tyres recovered - 2000kg
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Reducing and Removing the Legacy of Plastic Pollution

Case study: Seatrekking clean’s contracted cleanups of the local seabed and hard-to-
reach areas in Rade de Brest, Douarnenez Bay and Bay of Veys.

Case study: Seatrekking clean’s contracted
cleanups of the local seabed and hard-to-
reach areas in Rade de Brest, Douarnenez Bay
and Bay of Veys.

Seatrekking is a new eco-citizen outdoor
activity, which involves traveling along the
coastline, swimming, snorkeling in the sea and
hiking on land independently for several days.
The nights are spent in bivouac on land on the
coast or on a sailboat.

A partnership with Watch the Sea Association
were contracted to carry out the waste
removal. The goal of this initiative was to
remove as much plastic waste items from the
coastal areas that are difficult to access and
therefore poorly supervised.

The Seatrekkers of the association Watch The Sea swam and walked a total length of
92.6 km of coastline in Brittany and Normandy (France) between June and September
2021 and 2022.

Impact of 2021-2022 shipments for PPP:

14 days of collection at sea

15 seatrekkers

92.6 km travelled

1,238 pieces of waste collected

1,951 litres of plastic collected

17,358 people reached on the networks (views + likes + shares)

Summary recommendations

Policy development

Before you start planning an event, ensure your organisation has liability
insurance and the following policies in place and up to date: health and safety,
including trained first aiders, data use and protection, photo use. Make these
available on your website and on the channels you use to promote an event.

Preparation

Plan your event calendar well in advance ensuring you can complete all the
preparatory steps over a month ahead of the event; develop a check list of
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Reducing and Removing the Legacy of Plastic Pollution

preparatory steps to complete and follow it. Update your equipment inventory
and policies regularly to prevent issues and mitigate mistakes.

Communication

e Consider investing in training from communication professionals to ensure
the design and delivery of successful campaigns - therefore increasing the
potential reach of a message and commitment from individuals.

e Allow sufficient time to promote the event for a high turnout of volunteers.
Events should be promoted at least a month in advance.

e Collect data to share in future communications: number of participants, time
volunteered, weight of waste collected, etc.

e Compile statistics such as website visits, social media pages interactions,
survey downloads. These provide useful insights into the needs of your target
groups but can also help support applications for funding.

Accessibility

¢ Make events free for everyone to attend.

¢ Organise your events in multiple locations to allow more volunteers to attend
e Distribute events fairly across the year and the days of the week.

e Provide information on the accessibility of the site.

e Promote events through a variety of means of communications and through
established institutions.

¢ Investigate barriers and catalysers from current volunteers and the audiences
you would like to engage.

e Ask for feedback and follow up with it.

e Allow room for flexible contributions e.g., by providing opportunities for
volunteers to clean up in their own time too.

Stakeholder engagement

¢ Identify all stakeholders that have an impact on or an interest in the health of
the catchment you are targeting. This information can be provided by
Catchment Management Partnerships or similar authorities. Stakeholders
include communities, businesses, corporations, local authorities, water

10

PREVENTI
VASTIC POLLUTION

EUROPEAN UNION

France ( &ganr‘c?%') England

European Regional Development Fund



Reducing and Removing the Legacy of Plastic Pollution

companies, NGOs, landowners, water sport clubs, schools, leisure centres,
etc.

¢ Engage with relevant stakeholders, particularly landowners and local
authorities, well ahead of the event date in order to attract their support in
running it - for example to collect the waste or promote the event through
their channels.

e Integrate litter-picking with other environmental awareness-raising
interventions

¢ Empower participants with citizen science activities.
e Provide volunteering networking opportunities.

e Maintain the communication flow and acknowledge the value volunteers add
by contributing their time.

e Be open, take time to discuss with participants.

e Measure the impact of the event using feedback and evaluation forms to
gauge awareness levels and improve future waste collection opportunities.
Prepare simple and concise questionnaires to assess participants’ perception
of plastic pollution and of the event itself.

Budgeting

Budget should be monitored regularly and re-forecasted periodically against
expenses and funders’ requirements.

)
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Reducing and Removing the Legacy of Plastic Pollution

Challenges and considerations

Community cleanups can have a significant impact on the volume of litter and
plastics that can be removed from the environment at once. They are also
relatively inexpensive although kits require money and time to procure,
assemble and ship.

Cleanups alone do not address the issue of littering at source, which is why PPP
partners combined these initiatives with citizen science activities such as litter
categorisation and data collection. Struggling to pick-up small pieces of plastic
and trying to identify them emphasised the issue of the durability of plastic in
the natural environment. This is often a trigger for behavioural change in
participants, particularly younger generations. It can also strengthen pressure on
legislators at all levels, corroborating requests to ban single-use plastic items.

On the other hand, volunteers are not always keen on taking part in data
collection for multiple reasons - a complex survey, no time or energy during or
after litter-picking. Weather conditions and site characteristics may also affect
the feasibility of litter categorisation activities.

Community engagement will vary: weather conditions will affect attendance
rates; promotion of litter-picking events by local communities may be
inefficient; getting feedback from volunteers to measure impact is difficult,
especially if they have to complete a form at home.

Clearance of significant volumes of waste at one given site allows to create a
new baseline which can be used to assess any future build-up of plastic waste.

Preparatory work

Site identification: PPP partners concluded that the most efficient way to
identify sites for clean-up events was to combine multiple sources of
information. Partners made use of GIS maps to identify plastic pollution
hotspots. This was then combined with multiple approaches such as targeting
notoriously polluted local sites and open calls to local communities to identify
areas affected by plastic pollution and litter. Additionally, those partners who
implemented a catchment-based approach to their work, were able to resort to
long-established organisations’ knowledge to both acquire information and
cross check PPP’s GIS mapping projections. If GIS maps are not available to
organisers, research and networking efforts will help identify the most suitable
sites for clean-up interventions. Suitability characteristics include: a volume of
litter that will keep volunteers busy for the duration of the event - which on
average lasts a couple of hours; accessibility by means of transportation and
parking; safe access and use of the land; landowner’s permission; presence of
waste disposal facilities. Ideally, to increase volunteer participation and improve
their experience, the organiser could also identify a site with toilet facilities and

12
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proximity to a café or an area where the organiser can offer refreshments to
volunteers.

Policy development: Organisers of events open to the public should always
provide a high standard of health and safety measures not only to ensure an
intervention is safe for participants, but also for their own reliability and
accountability. Transparency and clear and consistent communication about
existing policies will allow volunteers to take informed decisions about their
involvement and data sharing.

Health and safety measures: PPP partners met within a dedicated working group
to risk-assess litter-picking activities for a variety of interventions they intended
to run (e.g., along riverbanks, in river wading, etc.) involving a range of audiences
they aimed to engage (e.g., adults, vulnerable adults, children). Once potential
sites were identified, partners proceeded to risk-assess them. Site risk
assessments must be performed in advance to confirm the suitability of an
identified location as well as on the day of the event, ahead of the arrival of
volunteers, to check that no new risk has arisen and that the route planned is still
safe to be used.

Stakeholder engagement: Working with long-established organisations allowed
PPP partners to reach large numbers of volunteers through trusted sources. It
also helped partners grow a stronger presence in areas where they were less
known. Bringing stakeholders on board with the project through a catchment-
based approach facilitated an efficient use of resources and a greater impact on
the environment.

Event organisation and promotion: Partners allocated a member of staff to the
organisation and promotion of events or delegated the task to a third party if
sites were difficult to reach e.g., underwater, islands or steep sided riverbanks.
Promotion was often enhanced through the official project channels and local
partners’ channels too. PPP developed a clear brand that was used across all
communications and resources to ensure consistency and impact through brand
awareness. Partners used their organisational branding guidelines alongside
PPP’s to promote a sense of purpose among volunteers from their knowledge of
contributing to a widespread series of initiatives across the Channel.

Event delivery: Partners found it very useful to follow a trialed structure when
delivering an event, including the use of an inventory checklist. Upon arrival on
site, partners performed an additional risk assessment of the designed route,
then proceeded to set up their stall and equipment. Ideally an event should be
run by two or more members of staff based on the number of volunteers
anticipated and the type of activities planned. Just before the start of the
intervention, the event leader gathered all participants to introduce the planned
activities and health and safety measures.

13

PREVENTI
'-ASTIC POLLUTION

uuuuuuuuuuu

France ( &gan%%‘ﬂ) England

European Regional Development Fund



Reducing and Removing the Legacy of Plastic Pollution

Evaluation and follow up: PPP partners developed evaluation forms to capture
the impact of litter-picking and sorting activities on volunteers’ behaviour
alongside feedback on the logistics and practical aspects of the event. To attract
a maximum of responses, partners included the forms to promote messages and
resources.

Examples of costs sustained

QMUL'’s Litter-Free Dorset Challenge
e 2021 overall delivery cost £4,581; 123 kits for £37 each
o 2022: £4,999; 177 kits for £22 each

QMUL’s Big River Refresh: 2021 £20 per kit; 2022 £20 per kit

Environment Agency’s litter-picking kits for communities and businesses: £128
per kit

Environment Agency’s cost to launch and maintain the website for the Solent
Forum - where groups could get in touch and join clean up initiatives in their
region: £36,992

WRT working with companies: £990 per company

SERT River Guardians and Plastic Champions kits: RG kit approximatively £25
each; PC kit cost per unit £ 30; postage £128

The professional dive cleans in Plymouth cost £5,550 (Inc VAT) for the initial
survey of waste present on the seabed, £19,550 for the 1st round of dive cleans,
£5,940.00 for 2nd round, including license and insurance, experienced divers, a
boat and equipment.

Over 2.5 years, the cost of cleaning the Elorn river and sorting the waste
recovered amounts to €47,959 (€40,914 for removal and €7,045 for sorting).

14
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Summary of effectiveness

Figure 2 Summary of effectiveness across cleanup interventions, delivered by the project, based on
partner evaluations

Further information

e PPP citizen science portal

e Case study: Litter Free Dorset Challenge

e SERT's River Guardians and Plastic Champions handbooks

e Litter-picking general risk assessment form (adults)

e School litter-picking form

15
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https://preventingplasticpollution.com/resources/case-study-the-lfd-challenge/
https://www.canva.com/design/DAETUP3qoHc/nKstECBnPoKAFEWmoytK2g/watch?utm_content=DAETUP3qoHc&utm_campaign=designshare&utm_medium=link&utm_source=publishsharelink
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Plastic retention devices

Plastic pollution spreads in aquatic environments and oceans in the form of
macro- and micro-plastic waste. In order to stop this waste before it reaches the
marine environment, the Preventing Plastic Pollution (PPP) project partners
tested retention devices on waters that carry significant pollution: rainwater and
waste water from household appliances.

Indeed, the rainwater network is a key pathway for urban macro-waste:
rainwater runoff carries litter into street drains, which then reaches local
watercourses, rivers and the ocean.

Waste water from washing machines is also a major source of pollution. Plastic
microfibres from clothes are transported to wastewater treatment plants and
end up in the treated water that is discharged, or in the sludge spread on
agricultural land. Retention devices have been implemented and tested on both
types of pollution.

Summary of approaches tested

Retention devices at outfalls and drains

¢ Installation of 13 retention nets at stormwater outfalls to trap macro-plastic: 7
for Syndicat de bassin de I'Elorn (SBE), 3 for Syndicat mixte de gestion et
d’aménagement de la baie de Douarnenez (EPAB), 2 for Brest Metropole (BM)

¢ Installation of 6 litter-trapping drain guards on gullies by South East Rivers
Trust (SERT), 3 micro-mesh nets in stormwater networks for BM.

e Partners regularly emptied such devices and analysed the litter trapped using
the litter categorisation form developed as part of the PPP project. The data
collected was fed into the quantitative and qualitative database on the
materials recovered.

Pollution from household washing machine wastewater

e Design of a DIY washing machine microfiber filter (EPAB).

e Testing GUPPYFRIEND bags, i.e. laundry bags used to trap clothing
microfibres during a laundry cycle (EPAB).

Retention devices at outfalls and drains

Stormwater drainage systems are managed by public service providers, such as
water companies and local authorities, who play a key role in the deployment of
this kind of trial. PPP Partners liaised with the relevant authorities to obtain
approval on the sites identified for the installation of macro-waste nets and
litter-trapping drain guards. In all cases, the preparatory work takes quite a long

16
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time to progress through the various steps involved: identifying and selecting
suitable sites through a multi-factor L,

analysis; identifying all relevant w |
stakeholders and engaging them; device -

design, procurement and installation; waste ;
contractor procurement. Overall this ' :

process required at least 6 months to be
completed.

The manufacture and installation of the
nets and baskets was contracted to a
service provider.

Partners implemented different systems to
monitor and maintain the devices and to
run litter analysis: the drain guard
monitoring was carried out in collaboration
between SERT and the local authority, / el ;
whereas the maintenance and emptying of ~ Figure 3. Categorisation of waste

. . . collected by retention net
retention nets in France were carried out by
a private contractor or the waste
management local authority. The data collection on trapped litter has been
carried out internally by the partners or by a service provider.

Such litter characterisation will not continue beyond the duration of the project
but the first results allowed partners to identify the most problematic types of
litter and to raise awareness on the subject.

The costs associated with running such trials are significant. Some examples:

Retention nets, and their installation, cost between £6,000 and £17,000. The
equipment to run the drain guard trial cost almost £1,000: £90 per drain guard
plus equipment needed to safely remove, personnel to collect, categorise and
dispose of the litter trapped. In contrast, an external contractor was required to
lift and empty nets taking between 1h and 1h30 per net and costing between
£800 and £1470 for 5 to 7 nets.

Running litter characterisation of a net takes at least 1 day. The characterisation
of 5 nets cost £5700 (SBE), £10,680 for storage and sorting and characterisation
of 5 tonnes of waste (BM).

Maintenance is very time consuming to empty the baskets and put them back in
place. Maintenance of the drain guards required the presence of two SERT staff
and two staff from the local authority. Each session cost SERT approx £600-700
and took two full days of work.
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Reducing and Removing the Legacy of Plastic Pollution

The devices trialed proved effective in diverting litter from entering rivers,
although the nets also trap a high volume of organic matter e.g. leaves. Purely
from a financial point of view, this activity is not viable.

There is not necessarily a waste management route for the waste trapped in the
devices as it is a mixture of organic matter and waste.

Pollution from household washing machine wastewater

An industrial designer was hired by EPAB to create
a washing machine filter to retain the micro fibres
contained in washing machine water. It is a 50 pm
mesh filter to be installed at the outlet of the
washing machine, which you can make yourself for
less than 50 €. The manufacturing plans are free of
rights, under the Creative Commons licence. A
manufacturing manual and a video tutorial are
available online. In order to disseminate this
information, collective manufacturing workshops
have been organised. An evaluation report on the
effectiveness of the filter has been produced by
the service provider.

Another waste retention device tested is the
GUPPYFRIEND bag: clothes are placed in this
retention bag during machine washing. These bags
were distributed to families in the area, and a
usage survey was conducted.

Figure 4. Washing machine filter
installation
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Reducing and Removing the Legacy of Plastic Pollution

Summary recommendations

Retention devices at outfalls and drains

¢ |dentify the roles and responsibilities of stakeholders upstream of the
installation for maintenance, waste removal and treatment chain.

e Diagnosis and site selection: check access for net maintenance, the shape of
outlets for drain guards. Points of attention: the waste must not block
networks and the flow of rainwater and the collection area should be
adequate.

e Gullies come in many different shapes and sizes, so choose a multi-purpose
basket model.

¢ Monitor the devices in the weeks following their installation, particularly in
the event of high rainfall events. The frequency of lifting cannot be known
before installation, it depends on the urban and meteorological context. Lift
every 6 to 8 weeks for baskets, every 2-3 months up to 6 months for nets.

e Check the strength of the nets and their attachment points: the first nets
installed were not strong enough.

e Waste characterisation is very important to exchange with the general pubilic
and to identify the type of problematic waste and plan actions to reduce it.
Citizens are not necessarily aware of the fact that rainwater is not treated and
is discharged into the environment: these devices are a good way to inform
them about this.

Challenges and considerations

Retention devices at outfalls and drains

Do not neglect the diagnosis and validation process, which can be very lengthy.
Involve stormwater utilities managers from the beginning of the project and
highlight the awareness raising potential of the devices to engage stakeholders
in the process.

Difficulty in engaging some stakeholders, particularly English water companies.

Retention nets require maintenance that can be deployed quickly, i.e. a crane
truck and human resources. When municipalities are responsible for the nets,
rapid deployment of technical services is possible, and this ensures the
sustainability of the project. The system must be adapted to the technical
resources of the local authority.
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Figure 5. Hoisting a retention net at Brest

Partners have had to face many technical difficulties : nets deteriorating due to
high flows or pollution, etc. The baskets fall off at the sides after a while and no
longer retain the waste. As this type of device is recent, service providers are still
adjusting their design and materials. Nets subject to marine influence (current,
swell, tide, etc.) presented additional technical difficulties (such as deterioration
of the device or poor sealing of the attachment that allowed waste to pass due
to tidal play).

Awareness raising is very important: partners see the nets as a tool to promote
the fight against plastic pollution. Involving school children and installing
communication panels around the devices are relevant actions.

Testing drain guards might prove more efficient on private land, such as an
industrial site, where the landowner has more control over traffic and operations,
or when the lead of the trial is the authority managing storm drains. The need to
involve many stakeholders, harmonise everyone’s schedule and obtain
everyone’s consent added many more steps to retention net trials.

Pollution from household washing machine wastewater

The problem for the washing machine filter is that it cannot be installed on built-
in machines.

The first results of the GUPPYFRIEND bags survey highlight that the bag should
not be tightly packed for the clothes to be washed properly, therefore two bags
would be required for one wash.
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Reducing and Removing the Legacy of Plastic Pollution

Further Information

¢ Washing machine filter manual

e Case study on the stormwater nets installed by EPAB

e Test report on the washing machine filter - EPAB website

e Survey on the use of the GUPPYFRIEND bag - EPAB website

e Communication poster on the macro-waste retention net

e Factsheets on Brest Metropole macro-waste retention nets
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https://preventingplasticpollution.com/wp-content/uploads/2021/12/20211202-3Ps-Washing-machine-filter-Manual-EN.pdf?_gl=1*bxa92m*_ga*MTQ5ODMyMjI5Ni4xNjc3NTk4MTI4*_up*MQ..
https://preventingplasticpollution.com/wp-content/uploads/2022/05/PPP_Review_CS_T2_Epab_EN.pdf?_gl=1*ntq6fr*_ga*MTQ5ODMyMjI5Ni4xNjc3NTk4MTI4*_up*MQ..
https://www.sagebaiededouarnenez.org/site/a-propos/pollutionplastique/
https://www.sagebaiededouarnenez.org/site/a-propos/pollutionplastique/

Reducing and Removing the Legacy of Plastic Pollution

Passive collection devices

Technological interventions are increasingly suggested as a means of removing
plastic litter from aquatic environments, yet their performance is rarely
evaluated. As part of the Preventing Plastic Pollution project, a number of
devices designed to remove plastic waste from aquatic environments were
examined.

Summary of approaches tested

Seabin

The University of Plymouth installed a Seabin, a
fixed-point marine cleaning device, in an urban
tidal marina in Plymouth (South-west UK).

Cleaning trials varying in operation time (6 - 72
hours) were performed, following which the
Seabin was emptied, and the litter measured,
weighed, and sorted according to the OSPAR
guidelines for monitoring marine litter. The
Seabin was placed in an area of litter
accumulation, with minimal interference to
boating activities and an accessible power

supply. Figure 6. A Seabin installed at
. . Queen Annes Battery Marina,
The device collected on average 58 items a day, Plymouth, UK

measuring between 0.1 - 90 cm. It also

inadvertently captured marine organisms (on

average 1for every 3.6 items of litter). The rate of

litter capture by the Seabin was found to be inferior to manual cleaning efforts
conducted within the marina using a net from a pontoon or vessel.

WasteShark

Plymouth City Council tested a WasteShark, an aquadrone designed to remove
floating litter, at three urban marinas in Plymouth. At the end of each clean the
WasteShark was emptied, litter was counted, weighed and sorted according to
the OSPAR guidelines for monitoring marine litter.

The device collected up to 99 items an hour (on average 13 items/hour),
measuring between 1and 158 cm in size. The WasteShark required at least 2
people to maneuver when launching and to carry out the cleans. In addition, a
large storage area and a place to charge the equipment were required.
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Beyond the trials for passive collection of
litter, the WasteShark has been used as a
positive engagement tool at several
community events in Plymouth.

Figure 7 : A remote controlled
WasteShark operating in Sutton
Harbour, Plymouth South-west UK

Macro-waste retention nets

Brest Metropole trialed two double-nets
in a heavily urbanised catchment with
industrial, commercial, residential and
tertiary activities. Both the Stang Alar and
the Spernot nets were installed in
November 2020 (Figure 3 and 4) with the
aim of capturing macro-waste transiting
the two streams studied.

Both devices mainly collect organic
matter, which on average accounts for
99% of the wet mass of samples, but
plastic accounts for the majority of Figure 8 : Stang Alar double-net, Brest
anthropogenic waste collected (92%). (Source : Brest Metropole, 2022).
These devices have made it possible to

identify the two main origins of human pollution on the watersheds studied:
food packaging and cigarette butts.

Each net was specially designed for each site, and they had to be adapted
several times as a result of their installation to improve the maintenance and
reduce nuisances generated, in particular to avoid flooding and overloading of
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the upstream network. The two double-nets were
equipped with a guillotine frame to facilitate the
lifting of the nets and on the double net of the
Spernot, overflow valves were installed to regulate
the flow of water and avoid hydraulic overload
upstream.

Floating Siphon

Brest Metropole also tested a floating siphon, a
device designed to capture floating waste (Figure
10). It was installed in 2020 and is located on a
stream, just upstream of the double-net of the
Spernot.

The floating siphon traps organic matter (i.e., on
average 80% of the wet mass), but plastic makes up  Figure 9. Spernot double-net, Brest
almost all anthropogenic waste collected (98%). (Source : Pollustock, 2022).
However, this device only captures floating waste,

mostly cigarette butts and polystyrene.

This device requires manual collection, and following the discovery of several
episodes of hydrocarbon pollution, a hydrocarbon absorbent flange has been
installed on the structure (visible in Figure 9).

[sgurce : Brest métropole, 2022)

Figure 10. A Floating Siphon in-situ, Brest.
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Reducing and Removing the Legacy of Plastic Pollution

Summary of challenges and recommendations

Seabin

Considerations

Static -
effectiveness may
vary as areas of litter
accumulation
change with
prevailing winds,
currents and local
weather conditions
Power supply
required

Plastic retention size
limited by mesh size
(triangular 2 x 5 mm
mesh) and diameter
(26 cm) of internal
catch bag

Location determined
by minimising
interference of other
marine activities

WasteShark

Mobile - can move
between areas of
litter accumulation

Power supply
required to charge
WasteShark but
mobile on site
Smaller plastic items
may not be retained
successfully.
Maximum collection
size limited to
WasteShark inlet
aperture

As is a mobile device
need to be aware of
moving/moored
boats

Unit might require
replacement of parts
- thrusters and metal
internal cage

Entry point to water
required via slipway
or crane

France ( \1anche ) England

European Regional Devel lopment Fund

Retention nets

Static - must cover
an entire
watercourse

No power supply
required but
complex installation

The retention size of
plastic is not limited
by the mesh
because the
accumulated organic
matter blocks the
mesh

Nets may interfere
with river activities
and ecological
continuum

Frequency of
replacement of nets
due to wear and tear
needs to be taken
into account
Removal of organic
matter from the
watercourse via
retention nets may
have ramifications
on downstream
ecosystems which
should be taken into
consideration

e PREVENTI
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Floating
siphon

Static - should
be located in a
position of
known litter
accumulation
or transport

No power
supply required
but complex
installation

Can capture all
types of waste
size, but only
floating waste

Should be
located in a
position to
minimise
impact on
other riverine
activities
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Seabin

Challenges
Expensive initial cost
per unit

Inadvertent capture
of marine organisms
observed

Table 1. Considerations and challenges of each intervention method evaluated.

WasteShark

Expensive initial cost
per unit

Large plastic items
e.g. plastic bags can
get wrapped around
the thruster
propellers impeding
movement

Operations limited to
sheltered waters
(movement poor in
wind or currents)

Retention nets

Expensive initial cost
per unit

Captures large
quantities of organic
materials alongside
plastics. Greater
maintenance
requirements in
autumn and winter
due to potential
blockage from leaf
litter. Inadvertent
capture of living
organisms

May induce flooding
or erosion of the
banks - require
careful adaptation to
their surroundings
e.g. river profile
Mixture of organic
and anthropogenic
waste requires
further sorting to
enable recycling
pathway

Floating
siphon

Expensive
initial cost per
unit

Requires
CATEC training
for manual
maintenance

Mixture of
organic and
anthropogenic
waste requires
further sorting
to enable
recycling
pathway

All devices examined require considerable personnel time for maintenance and
emptying. Furthermore while technology led interventions can be used as a
powerful engagement tool e.g. for use in schools, community led events, or
other exhibitions, the presence of technological interventions could encourage
an over reliance on technology-based solutions (termed techno-optimism -
which may be applicable to any technology-based solutions to marine litter).
Therefore, the use of these tools as engagement mechanisms should be used in
context of the importance of reducing and recycling plastic waste.
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Further Information

e Detailed evaluation of the Seabin can be found here

e Fact sheets for Stang Alar, Spernot and siphon collection devices

e Waste Sharks in Britain's Ocean City: a new technology to tackle floating
plastic waste

"PREVENTI
|PLASTIC POLLUTION:

EUROPEAN UNION

France ( %,]r;an”cnh‘ﬂ) England

Regional Development Fund

27
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End-of-life facilities

End-of-life facilities are structures for the collection and appropriate
management of targeted plastic waste streams. Effective end-of-life facilities
protect the environment by preventing waste from escaping. They also provide
economic benefits as they keep materials in use and, in doing so, reduce
demand for new resources - which has co-benefits in terms of carbon reduction
and climate change. End-of-life is not only about providing bins and drop-off
points, but also finding additional solutions to ensure that plastic is reused or
recycled into new products after collection. This reuse and recycling of waste
contributes towards a circular economy.

The piloting of end-of-life solutions under the Preventing Plastic Pollution (PPP)
project covered a wide range of waste streams and sectors (agricultural plastics,
silviculture, fishing line, cigarette butts, laboratory plastics, packaging and
single-use plastics). Various strategies were adopted, but the approaches were
unified by the fact that they aimed to address an identified gap in end-of-life
provision and/or enable the collection of a waste type not usually reused or
recycled, namely:

¢ Implementing a service where the end-of-life facilities were lacking. This
included: plastic tree guards; contaminated plastic containers; plastic fishing
line from recreational and commercial fishing; novel cigarette butt bins and
recycling/disposal of cigarette butts; litter washed up on the shore;
abandoned boats; commonly used single-use packaging and plastics (e.g.,
bottles, cups).

e Tackling complex waste streams for which no end-of-life solution for plastics
was currently available, like in the case of laboratory plastics.

e Enhancing an existing end-of-life service to improve collection, reduce
contamination and engage new stakeholders, such as through the design of
new bins and sighage.

¢ Limiting the generation of plastic waste at source by introducing solutions to
encourage the use of reusable alternatives, for example the installation of
water fountains, reusable cutlery and cups and take-away lunch bags.
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Reducing and Removing the Legacy of Plastic Pollution

Case study: Tidal Bins

PNMI (France) placed bins on beaches behind the high
tide mark so local people could responsibly collect and
dispose of plastic and other waste washed up by the tide.

Signs were also provided with pictures to explain the
target waste stream. In summer, tidal bins were removed
to avoid use as a typical beach bin. Local people were
pro-active in utilising the bins.

PNMI installed 63 tidal bins in 18 towns which collected TB}A}C A MAREE PRErres

between 15 to 50 kg per month between November 2021 1’3 s prose

& June 2022. ‘@ . @ @ @ @‘

The monthly costs of the equipment and emptying came
to £7.47 (8,495 €) per bin.

jI'Ni D‘POS(MS r} JE .QIS E RPL& E

Summary of approaches tested

The overall implementation strategy for end-of-life installations can be defined
as follows:

Identify the Plan, scope Implementation & Long-term
need for and refine communication management &
end-of-life approach communication

The effectiveness of the end-of-life solutions piloted was monitored and
measured through:

e audits of the type and amount of plastic waste collected over time (mass,
number of items);

e before/during/after surveys to assess the perception and use of end-of-life
facilities;

¢ interactions (on-site or virtual) by PPP partner staff with various stakeholders
involved in the trials (delivery partners, users)
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Reducing and Removing the Legacy of Plastic Pollution

Resources required

e Funding for the creation and implementation of end-of-life facilities;

e Staff time to monitor, maintain and manage end-of-life facilities and act as a
point of contact;

e Development and production of communication tools at different stages of
the project.

Another important consideration is the long-term maintenance and
management of the solution beyond the trial. Ideally this should be agreed
between stakeholders in the planning stage of the intervention. However, for
some solutions, the retention of the facility will be dependent on the success of
the trial, which is itself based upon evaluation and stakeholder feedback. If the
decision is taken to retain the facilities, considerations should include the
following:

¢ who will own/will be responsible for the facilities after the trial;

¢ how will the maintenance be funded (especially if the solution cannot pay for
itself).

Otherwise, efforts could focus on reducing the need for an end-of-life solution
by tackling the waste produced in the first place, for example exploring bio-
sourced fishing nets to replace standard ones or providing water fountains and
sustainable cups.

It should be noted that, in relation to long-term operating costs, all PPP trialed
interventions required high levels of start-up funding to prepare and establish
the infrastructure necessary for operation.
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Case study: Tree guard reuse and recycling pilot

Commonly, plastic tree guards are left in situ but can start to
breakdown eventually polluting soils with microplastics. By
offering a drop-off point for reuse and/or recycling, FWAG-
SW and QMUL provided a clear pathway to manage and
facilitate removal.

Six participants dropped off 1.2 tonnes of tree guards from ~
40 hectares (~6-7,000 tree guards) and of these, one
participant dropped off 55%. Approximately 90% of the tree
guards were sent for recycling. However, given that tree-
planting densities typically start at 1000 per hectare, the
numbers retrieved were low compared to the area of removal
for 50% of participants.

Establishing a viable scheme will depend on regular operation
and engaging participants planting on a large scale with high
tree guard turnover. This activity required a total of 25 days
staff time, 64% of which was spent on preparation. However,
the preparatory resources can be used each time the scheme
operates significantly cutting future costs.

Recommendations and challenges

Project identification and preparation

Before investing time and money in providing an end-of-life installation or
solution, use methods such as:

e Surveys to gauge stakeholder interest;

e An audit of the types and quantities of plastic and other waste. Note: It is
important to consider waste other than plastic in the audit. This may help
identify opportunities to reduce the contamination of the plastic waste
facility by providing alternative end-of-life facilities for other waste when the
end-of-life solution is implemented. Contamination refers to non-target
material being disposed of in a waste facility.

These methods will make it possible to target the most significant waste flows
and to identify indicators to measure the success of the intervention. Think
carefully in advance about what mechanism/s will be used to evaluate the
intervention and when evaluation will be carried out (before/during/after). When
designing questions, be clear on why you are asking the question and what you
want to get out of asking it. A tip is to revisit your aims and objectives. Don't
underestimate the time it takes to analyse and interpret the resulting data.
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Case study: Lockable bins

Brest Métropole has deployed 400 lockable bins on
housing located near the coast (100m). These bins
make it possible to avoid the phenomenon of
overturning of the dustbins in the event of strong
winds and thus the dissemination of plastic packaging
in the environment and in particular in the rivers and
roadsides of Brest.

The cost is significant €45 600 (bins +
communication).

The staff time required to identify the sector
concerned, to communicate with users and to deliver
the bins is considerable.

The majority of users involved in this experiment find
the initiative interesting and relevant, but some point
out difficulties in handling the latch.

Before implementing your intervention, consider potential stakeholders. A
starting point is to identify main waste management organisations in the area.
Include all:

¢ Who might be able to provide resources or funding
¢  Who might be interested in the findings

¢ Who may be affected by the intervention

e Who may benefit from the intervention

Approach stakeholders to explore opportunities to involve them. Once you have
identified your key stakeholders, establish:

e What are their best interests (i.e., how will they be affected),
¢ Their expectations/perceptions
e What you need from them (this might be directly or indirectly).

This will allow you to determine what level of engagement you should have with
them: as a provider, a beneficiary or a collaborator. Determine what methods
you will employ to engage them and plan at what stages you need to engage
them. Ensure that you thoroughly inform them of the project progress to
effectively mobilise all stakeholders.
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Reducing and Removing the Legacy of Plastic Pollution

An effective way to gain commitment from stakeholders is to promote end-of-
life facilities as a worthwhile approach to protect the environment but also as a
cost-saving waste management solution and an opportunity for the supply of
raw materials to develop new and useful products.

To initiate effective disposal of plastic waste, you will gain stakeholders’ interest
and support by offering to trial end-of-life facilities for free.

Allow sufficient preparation time, building in buffer time against potential delays
in the appraisal & installation of devices and in reaching out to relevant third
parties. The competing, specific and differing interests and requirements of local
authorities, landowners, architects, local businesses etc., may hinder the setup of
interventions, such as new ashtrays in historical or tourist sites.

Identify relevant locations for deploying end-of-life recycling facilities. Test the
bins and signage in situ before full deployment to ensure that instructions are
clear and received as intended.

Think carefully about the design of new equipment especially bin apertures
which were found across several of the solutions trialed to be more effective at
reducing contamination than signage. Consider also how easy it is to empty the
bins and use quality materials for durability - and to avoid switching one type of
waste for another.

When identifying and developing recycling solutions, evaluate a range of waste
management options based on cost, carbon footprint to transfer waste and the
final fate of the waste (reuse, recycling, incineration, anaerobic digestion).
Research and discuss with waste management contractors the possibility of
recycling plastic items that are not traditionally incorporated into recycling
waste streams to create new pathways. If possible, provide the contractor with
an estimate of the plastic waste likely to be generated on a weekly, monthly or
quarterly basis. This will help them decide whether to support the intervention
based on whether the materials can cover the cost of waste management.
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Reducing and Removing the Legacy of Plastic Pollution

Case study: Recycling infrastructure pilot at University of Southampton

The Environment Agency collaborated with the
University of Southampton and Suez to trial
innovative recycling interventions at Highfield
campus. The overall objective was to understand
the best way to improve recycling behaviours
through correct waste sorting. New types of bins
to capture specific plastic materials were installed
along with explanatory signage. The coffee cup
and plastic bottle bin were shaped like the target
item. The plastic pots, tubs and trays bin was a
standard bin with a large insert slot. The bins were
installed at three highly used locations.

Weight of waste was recorded daily and a master’s
student performed weekly waste composition
audits. Surveys were carried out to understand if
there had been a change in attitude towards
recycling and waste sorting, as a result of the trial.

The cost to procure the new bins was £817 and the
signage costs were £2,923. Average contamination
rate of the experimental bins in the study was 21%,
with the bottle-shaped bin showing just 10%
contamination compared to 48% in the control
bin’s.

Key findings indicate that:
e The plastic bottle bin was most effective capturing target materials at a rate
of 88%;
e Bin shape and apertures were more effective at reducing contamination
than changes to signage;
e Convenience of bins contributed to success.
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Case Study: recycling pilot for laboratory plastics at the European Institute for Marine
Studies (IUEM)

CNRS and IFREMER have laboratories at IUEM
(France). Following an audit of uncontaminated
waste within their laboratories, a guide to PE
(Polyethylene) and PP (Polypropylene) objects that
can be sorted and then recycled either ‘in-house’
or externally has been established.

This led to a pilot to recruit IUEM laboratories to
work with them to reduce, reuse and recycle non-
contaminated hard plastics. ‘In-house’ recycled
materials were made into new products either for
the lab or for awareness raising using FabLab
equipment at the University of Brest.

Since its launch, 125kg of uncontaminated plastic
waste, 11kg of gloves and 45kg of flexible plastics
have been recycled. In-house costs predominately
consisted of staff time in the development and
management of the pilot and operation of
technical equipment.
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Implementation and communication

There can be resistance to attempts to change existing practice and a reluctance
to get involved. This can be overcome and managed by communicating
regularly with stakeholders, both during the initial stages of the intervention and
throughout to maintain and strengthen engagement.

Recycling facilities should be developed with the end user in mind, with clear
instructions for the sorting or depositing of waste. You are encouraged to involve
end users in the development phase of an end-of-life facility and also during
and/or after initial trials to allow for potential adjustments to further improve
efficiency.

An effective way to engage target stakeholders (e.g., farmers,
commercial/recreational anglers) is through existing networks or programs that
they are already working with.

Case study: Angling line bins

Plymouth City Council contracted external experts
Odyssey Innovation to install 6 angling bins at popular Q

angling sites around Plymouth to encourage the recycling ;w4
of angling line.

Each month (Jan - Dec 2022) the angling bins are
emptied. Data on weight of waste collected, weight of
angling line, amount of contamination, number of lures
and hooks were recorded each month. Over the 12
months a total of 3.31kg of angling line was collected, the
average contamination rate across the 12 months was
75.4%.

Alongside the installation of angling bins Odyssey
Innovation have engaged with the angling community
and produced interpretation panels to accompany the
bins along with an Anglers Guide to preventing plastic
pollution. Costs included staff time in the production of
materials (brochure, film, interpretation boards) alongside
the installation of 6 angling bins and monthly
emptying/data collection.

Support engagement from current and future users of end-of-life facilities
through multiple and original communication pathways (poster campaign,
website, newsletters, social networks, email, door-to-door, meeting, QR code,
etc.) whilst prioritising regular face-to-face meetings during the project
implementation.
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Reducing and Removing the Legacy of Plastic Pollution

Communicate about the quantities of waste collected and recycled as a benefit
of the intervention. This can help maintain user commitment. The data can also
be useful for those looking to replicate the solution in their organisation,
community, area or region.

Do not underestimate the staff time required:

e to develop and design communication tools,
¢ to regularly monitor and maintain end-of-life facilities,
¢ to manage sorting errors, overflows and malfunctions.

Case study: Removal of old boats

PNMI launched an operation to remove and transport
old boats from the marine national parks’ islands to an
approved dismantling centre in Brest. This operation
took place from 15 November 2020 to 15 April 2021 on
Sein and Moléne, and from 1 May to 30 September
2021 on Ushant.

Through this intervention, 55 abandoned boats were
removed preventing approximately 25 tons of plastic
entering the national parks marine environment. PNMI
also provided training to local elected officials and
harbour managers on the management of abandoned
vessels and wrecks.

RATUIT. SIMPLE.
Costs of maritime and road transport of the 55 boats

came to ~11 000 €. Since 2022, transport and recycling
of old leisure boats is now free for owners.

Long-term management

Maintain facilities and signage (permanent, visible) in order to retain existing
users and encourage new ones. Provide regular updates on recycling rates to
consolidate user interest and motivation.

Promote a collaborative approach where responsibilities and success are shared
across the network of stakeholders.

Plan for the future by identifying:
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e potential future sources of funding,
e responsibilities for the maintenance of existing infrastructures,
¢ responsibilities for the long-term management of new waste streams.

Identify and train the teams who will maintain the end-of-life structures in the
long-term. They will support the legacy of the intervention after the end of the
trial and can also act as ambassadors for potential extensions to other sites.

W

Case study: Cigarette butt bins I A

Plymouth City Council and Brest Metropole have been
installing innovative ballot bins to reduce cigarette butt
litter on the streets. The idea is 1 cigarette butt =1 vote to
answer a proposed question.

In Brest three ashtrays have been installed at the i :
commercial port next to the sea. The prototype was ﬁ 1} %&
made by students from a high school in Brest. Four bins ¥ el
have been installed across Plymouth: 2x Princess Yachts,
1x the Box, and 1x The Plot. The percentage of how full
each side of the bin is, is recorded monthly by the host
organisation and sent to Plymouth Council personnel.

Plymouth

One bin was recorded being 90% full on one side and 25%,
which is a great result. The initial cost of purchasing the
bin is fairly high (Plymouth £300; Brest €2000), but once
installed the labour and time required to manage the
emptying, cleaning and changing questions is minimal.
However, in Plymouth it has been challenging to find
organisations to host the bins.
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Summary of Effectiveness

Figure 11 Summary of effectiveness across end-of-life interventions, delivered by the project, based
on partner evaluations

Further information

e Case study: In-house recycling pilot for laboratory plastics

e Case study: Reuse and recycling of plastic tree guards

e Case study: Removal of abandoned boats

e Resource: An angler’s guide to Preventing Plastic Pollution

e Case study: Lockable storm bins

e Case study: Removal of old boats
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https://preventingplasticpollution.com/resources/case-study-an-in-house-recycling-pilot-for-laboratory-plastics-at-the-european-institute-for-marine-studies/
https://preventingplasticpollution.com/resources/case-study-the-lfd-challenge/
https://parc-marin-iroise.fr/actualites/vous-souhaitez-recycler-votre-vieux-navire-le-parc-vous-aide
https://preventingplasticpollution.com/resources/an-anglers-guide-to-preventing-plastic-pollution/
https://preventingplasticpollution.com/resources/report-lockable-storm-bins/
https://preventingplasticpollution.com/resources/case-study-removing-old-boats/
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