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Towards a pathway for the recycling of fishing gear

Dr. Andrea Stolte, WWF Germany
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Budget and partners

Theprojectstotal budget is EUR 3,8 M

Lead partner:Municipality of Simrishamn, Sweden
¢ Keepthe EstonianSearTidy

¢ WWFPolandFoundation

¢ WWFGermany

¢ KeepSwedenTidy

¢ Maritime Universityof Szczecin

¢ Kolobrzed-ishProducergsroup

¢ Institute of Logistics and Warehousing

¢ EstonianDiversAssociation

Photo credits: Andreas Fréssberg
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Keyquestions

Why are fishing gears lost?

How can waminimisethe reasons for gear loss?
Where can we find the lost fishing gear?

How can we retrieve lost gears?
How can we reuse or recycle them?
What are the costs?

Who is responsible for retrieval?
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Increase Institutional capacity in the BalBearegion to solve the ghost
fishing problem

Search & Retrieval of derelict fishing gear (DFG)

¢ Develop costfficient, safe and environmentalfyiendly derelict fishing gear cleaning methods.

¢ Produce a handbook on derelict fishing gear retrieval methodologies consisting of the evaluation
of dragging operations and documentation of lessons learned.

¢ Establish a baseline for future cleaning measures and a map of the host areas in the Baltic Sea
and a plan for posproject operation.
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Projectaims

Increase Institutional capacity in the Baltic sea region to solve the ghost
fishing problem

Mitigation measures to avoid future gear loss
¢ Increase responsible fishery schemes while developing a code of conduct for the fishing industry

Recycling of lost fishing gear
- Improvereception facilities inharbours
- Develop pathways foenvironmentallysound wastemanagement
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What are the problemswith (lost) fishing
gearrecycling

Why are even discarded nets not reqularly recycled,
and why should they be?
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What are the problemswith (lost) fishing
gearrecycling

The situation today:
- Fishermen currently discard esud-life fishing nets in household trash

- Retrieved fishing nets are incinerated, landfilled, but might be hazardous trash

- Some fisheries associations collect efdife nets in collaboration with the local
waste management companies, fees are payed by associations

- A regular scheme to sort and, if possible, recycle fishing gear is not in place
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Recycling: Ecological & economic solutions

Materials used in fishing nets:

PE PP PA6 PET

Probe | sample (ca. 120 °C) (ca. 160 °C) (ca. 220 °C) (ca. 260 °C)
Sassnitz Taue X X X

Polen Taue X X X
Sassnitz Netze X X X X

Polen Netze X X X X
Ahlbeck Netze X X X X
Anmerkung | Annotation: - = nicht vorhanden | not present; x = Vorhanden| present; X = Hauptanteil | main fraction

Copyrightoy MAKSC GmbH
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Recycling: Ecological & economic solutions

Materials used in fishing nets:

PE PP PA6 PET
Probe | Sample (ca. 120 °C) (ca. 160 °C) (ca. 220 °C) (ca. 260 °C)
Sassnitz Taue X X X

Recylingof mixed materialsis alwaysa challenge

Sassnitz Netze X X X X
Polen Netze X X X X
Ahlbeck Netze X X X X
Anmerkung | Annotation: - = nicht vorhanden | not present; x = Vorhanden| present; X = Hauptanteil | main fraction

Copyrightoy MAKSC GmbH
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Materials used in fishing nets:

Nylon (Polyamide PAG), Polyethyl®uwlypropylen

PET(ropes)
- high-calorie polymers oo,
- high-value recyclated materials are pure © W aude
- If cleaning and sorting are efficient, recycling is efficient

It is awaste not to recyclefishing nets!
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Physical properties are comparable to
available recyclates

Mechanical parameters are partially comparable:
Material strength and flexibility were tested:

- Tensile strength and elasticity were in the same range
recyclates available on the market.

- Breaking elongation is very low, probably caused by
Impurities contained in DFG

PhotoCredits MAKS@Gmbh

Mechanicalproperties could be improved and applications
could be found where DFGgranulatescanbe used
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Physical properties are comparable to
available recyclates

Mechanical parameters are partially comparable:
Material strength and flexibility were tested:

- Tensile strength and elasticity were in the same range
recyclates available on the market.

- Breaking elongation is very low, probably caused by
Impurities contained in DFG

PhotoCredits MAKS@Gmbh

Mechanicalproperties could be improved and applications
could be found where DFGgranulatescanbe used
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Sassnitz | Polen | Sassnitz | Polen | Ahlbeck
Substanzgruppe | Substanz
Cleaned, washed and sorted Substanzgruppe | Substanz | e L e =
: - ubstance group | Substance ppm] | [ppm] | [ppml | [PPml | [ppm]
material can contain:
_ _ Antimon | Antimony <10 42,9 <10 12,4 28,2
A High fraction of lead _
Threshold f <agi Blei | Lead 10,1 189 25,7 335 358
resno Or packaging. Schwermetalle | | Cadmium | Cadmium 0,72 <0,10 7,20 0,13 0,30
Heavy metals
100ppm / Chrom, gesamt | <10 <10 <10 62 7 <10
I I Chrome, complete ’
A Even higher fraction of ’
chlorine Quecksilber | Mercury <0,1 <0,1 <0,1 <0,1 <0,1
Also above REACH thresholds Fluor | Flourine <50 <50 <50 <50 <50
Halogene | Chlor | Ghiorine 973 221 1421 493 | 1011
Halogens ——————
Brom | Bromine <1935 | <1277 | <1597 | <392 | <96,8
Copyrighty MAKS@Gmbh
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Retrieved fishing gear from the sea faces numerous proble

A Contamination with lead, metal fragments, sediments, ...
A Entanglement means materials cannot easily be separated *
A Organic matter including dead fish is smelly & needs to be remov |
A Proper material recycling requires polymer types to be separated

]
!

Material quality cannot beensured!
Thesearethe reasonswhy (lost) fishinggearis not regularlyrecycledtoday.

A variety of techniqueswere tested to evaluateecologically& i - e
economicallyviable recyclingmethodsfor retrieved fishinggear e, W
Photocredits Andrea Stolte, WWF Germany
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Recycling trials in Marelitt Baltic:
Developing a recycling pathway for fishing gear

1. Harbour reception facilities (KEST, M. Press)

2. Preprocessing in harbours & analysis
- cutting, sorting, cleaning in harbours
- chemical & physical analysis: recycling?
3. Processing of nets for recycling
- sorting + cutting, shredding, washing
4. Recycling trials
- tKSNXYIFf LINRPOS&aaAy3d 06€KE
- material recycling

Photocredlts Andrea Stolte WWF Germany
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Recycling trials in Marelitt Baltic:
Developing a recycling pathway for fishing ge MARELITT

Baltic
1. Harbour reception facilities

2. Preprocessing in harbours & analysis\) PFG Treatmenbeheme

cutting, sorting, cleaning in harbours > Bestpractice
chemical & physical analysis: recycling? recommendations

: : for the treatment of
3. Processing of nets for recycling DerelictFishingGear
sorting + cutting, shredding, washing

4. Recycling trials
tKSNY I LINPOSaaAy3 'éKéﬁaNaféé A
material recycling
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DFG recycling Is challenging

1. Choice:Rawplasticmaterial from ghostnets
V Pelletsto re-enter productioncycle
V Nylon-threads

Photocredits bureo

2. Choice: Thermatnergyconversion(Pyrolysis Steam
reforming)
V Enginefuel or energygasfrom polymers
V extractionof metals

3. Choice:Energygenerationthrough incineration Photocredits Johanrtee Thomas Horst,

TEER / RWTH Aachen
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Recycling starts at the harbour

Hshing gear needs to be properly prepared:

A Removal of large metal items

A Removal of sink lines with lead

A Cutting into fragments that can be handled in big bags
A Pre-cleaning withpressurisedir or water to remove sand

Prerequisitesfor DFGretrieval & recycling

1. Landingof retrieved fishinggearneedsharbour infrastructure
2. Derelictfishinggearis only fit for recyclingwhen handlingis possible

Andrea Stolte, WWF Germany MARELITT Baltic DFG Recycling, Stralsund 11-13 April 2018
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