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contributing more than CAN$5billion to the economy” does not have any published guidelines on
what processors should do with their used EPS fish boxes. Similarly, countries like France and
Spain, both of which have large fishing fleets, offer no advice on what treatment/disposal options

are best suited for used EPS fish boxes.

Closer to home, the UK is in a similar position, with a fragmented market and an ad hoc
approach to fish box EPS disposal having been adopted to date.

Domestic fish-box EPS

One of the aims of the report is to try to ascertain the amount of FB EPS that needs to be dealt
with in Ireland on an annual basis.

One way to calculate the amount of used fish boxes that require disposal is to look at the
domestic supply of same. There are only two or three at most Irish-based suppliers of EPS fish-
boxes. Due to their lightweight nature, it is not economically feasible for them to be imported into
Ireland as the transport costs alone would be excessive.

However, the research indicated that at least 90% of the fish boxes produced in Ireland are used
by Irish suppliers to export their goods so most of the boxes leave the country. This finding was
borne out by the results of a BIM survey which was carried out of fish processors around the
country.

Research into the area of domestically-produced EPS fish boxes indicates that somewhere in the
region of 350 — 600 tonnes of boxes are produced each year. These boxes come in a variety of
sizes and weights. Taking an average weight of 300 grammes per box for half the boxes supplied,
that are not exported and 500 grammes for the balance (using an estimate in the region of 50
tonnes in total), this equates to approximately 130,000 boxes. In terms of weight this is not a
particularly large amount; even if all of it was to end up in landfill, it’s likely to form a very small
percentage overall of total landfill waste, particularly if it is compacted first. However, it is quite a
large figure in terms of volume and for this reason a financially viable alternative to landfill would
be the optimum solution.

Imported fish box EPS

However, many industry sources advised that Ireland imports a great deal of fish, in many forms,
much of which arrives in EPS boxes. Given that these boxes cannot be re-used, this FB EPS has to
be dealt with here in Ireland. Several different ways of ways of ascertaining the amount of fresh fish
being imported into Ireland were examined but the only agency which appears to have definitive

figures is the Central Statistics Office (CSO).

The CSO provides trade data for both fish exports and imports and the following figures are taken
from the reports they provided (see Appendices). Overall, Ireland imported nearly 75,000 tonnes
of fish in 2012", an amount which is likely to be matched or surpassed this year, based on trends

to July 2013.
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Domestic EPS (not Equivalent EPS Equivalent EPS

exported) (weight) (boxes)
300 gram average 25 tonnes 82,500
500 gram average 25 tonnes 50,000

Equivalent EPS

Equivalent EPS

Imported Fish Type |Tonnes (% in FBEPS [(weight) (boxes)

Salmon / Tuna 3,280 80%|66 tonnes 131,000

All other fish 71,700 80%|1,700 tonnes 2,868,000
TOTAL BOXES 3,131,500

NB All figures are approximate, based on various data sources
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Contacts Made and Stakeholders Identified (in alphabetical order)

Due to the nature of the fishing and fish processing industries, there are a relatively large number
of stakeholders, all of whom potentially have an interest in any developments being made
regarding fish box EPS and its use/disposal.

AVANGUARD (web address www.avaicg.com)

Avangard Innovative is a sustainable solutions provider, headquartered in Houston, Texas, with
branch offices and operating plants located around the world. As one of the largest recyclers in
North America and Latin America, it offers full-service recycling solutions at all levels of the
process.

The machines are manufactured in, and shipped from, Houston, Texas. This particular range has
been on the market for less than 12 months so Avanguard is particularly interested in any
developments in the Irish EPS disposal market.

It should be noted that there are other EPS recycling machines on the market, some of them
available from other countries in Europe. Anyone considering setting up FB Co. would be well
advised to research thoroughly the various EPS recycling machines currently on offer.

BORD BIA (web address www.bordbia.ie)

Bord Bia works in partnership with the industry to promote Irish food, drink and amenity
horticulture to develop markets for commercial advantage. Its aim is to increase the sales of Irish
food, drink and amenity horticulture by developing long-term relationships between Irish
companies and trade buyers.

Bord Bia is currently running a campaign to promote the ‘green’ credentials of Irish food abroad,
called Origin Green. To date, three lIrish fish processors have become fully certified under the
scheme, with many more signed up in order to gain full cerification. | made contact with Una
Fitzgibbon (Director Marketing Services) who advised that any involvement in the scheme is
voluntary and there are no specific requirements in terms of EPS disposal, in order for fish
processors to gain full certification.



BORD IASCAIGH MHARA (web address www.bim.ie)

Bord lascaigh Mhara (BIM) helps to develop the Irish Seafood Industry by providing technical
expertise, business support, funding, training and promoting responsible environmental practices.

BIM has a listing of 137 seafood processors (see map further on in report), more than half of
which (82) are clustered the areas of Cork, Donegal, Dublin and Galway. BIM operates a Green
Seafood Business programme, which promotes energy, water and packaging efficiency measures
to help processors become more competitive. BIM has an interest in any research carried out
regarding fish box EPS.

BRITISH PLASTICS FEDERATION (web address www.bpf.co.uk)

The British Plastics Federation (BPF) is the leading trade association for the UK plastics industry,
with over 450 members and 1200 affiliated members. Encompassing the whole plastic industry
supply chain, including raw material suppliers, processors, machinery suppliers and recyclers, the
BPF membership represents over 75% of the plastics industry in the UK by turnover.

| spoke with Jonathon Bloom (Senior Executive, Industrial Issues) in August about fish box EPS and
its treatment and/or disposal in the UK. He advised that, similar to Ireland, there is an issue about
fragmentation of the industry and therefore data gathering is extremely difficult. However, the BPF
estimates that about 20,000 tonnes of EPS is imported into the UK annually. It is his understanding
that much of the FB EPS in the UK is compacted and landfilled. Interestingly, the BPF is also
looking specifically into gathering more comprehensive data on FB EPS and indicated that it would
be going to tender shortly for this project.

The BPF is also one of a number of EU organisations that is taking part in an EU FP7Programme
project called Polysolve that is examining ways of recycling polystyrene waste generally. The
project is examining the use of an environmentally-friendly solvent in the PS recycling process that
would result in an end-product comparable to that of virgin EPS, thereby reducing the requirement
for new material. More details about the project are included in the Appendices.

EUROPEAN MANUFACTURERS OF EXPENDED POLYSTYRENE ASSOCATION (web address

www.eumeps.org)

The European Manufacturers of Expanded Polystyrene Association (EUMEPS) is a European-wide
group which represents the interests of manufacturers in the construction and packaging EPS
industries. EUMEPS commissioned a report which was carried out by PwC in 2011, the objective
of which was to evaluate the life cycle assessment of industrial use of EPS in Europe, using three
fish box solutions as the case study. The results generally found EPS fish boxes to be the most cost-
effective method of storing and transporting fish.


http://www.bim.ie/our-services/technology-services/
http://www.bim.ie/our-services/technology-services/
http://www.bim.ie/our-services/grow-your-business/
http://www.bim.ie/schemes/
http://www.bim.ie/training/
http://www.bim.ie/our-services/your-environment/
http://www.eumeps.org/

There was also information on the EUMEPS website about INEPSA which is an alliance of
polystyrene manufacturers’ associations from Asia, North America and Europe and more details
are included in the Appendices.

FISH PROCESSING INDUSTRY REPRESENTATIVES

Contact was made with two of the larger fish processing firms, based on their responses to the BIM
survey.

One of the processors, with operations in the east and in the south of the country, explained that
while they purchase large quantities of EPS fish boxes from Irish suppliers on an annual basis, 98%
of these boxes leave the country as they are bought to facilitate the export of fish to a number of
markets abroad, including the UK, Germany and France.

Another processor indicated that they acquire a large volume of FB EPS due to their fish importing
operations; most of this appears to go to landfill once the fish have been processed, although
much of it is compacted beforehand.

INCINERATION REPRESENTATIVE

| spoke to a senior manager in a company which operates a large Waste-to-Energy plant in
Ireland and asked him would his company have an appetite for FB EPS, either in its raw state or as
a recycled product. He indicated that FB EPS has a Calorific Value (CV) of 14-15 which compares
favourably to that of municipal waste which has a CV of 8-9. (For the sake of comparison solid
fuel, such as coal, has a CV of 32-33). However, the company’s plant is geared to operate on the
basis of input fuel with a CV of 8-9; therefore fuel with a higher CV than that actually adds no
value to their process. On this basis, while he did not rule out FB EPS as a fuel source, he
indicated that there would be a “gate” fee for it to be accepted, making it a no less expensive
alternative to landfill. However, in terms of the waste hierarchy, it would be preferable to landfill
where no value is obtained.

FISH BOX EPS MANUFACTURERS

There are two or three EPS fish box manufacturers currently operating in Ireland, and it is
understood that between them, these companies serve the whole Irish domestic market. At least
one of the companies is registered with Repak and there is awareness in the industry around the
difficulties faced in trying to find alternatives to landfill for EPS fish box disposal.
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REHAB RECYCLE (web address www.rehabrecycle.ie)

Rehab Recycle offers a wide range of recycling services across Ireland. It has an operation in
Navan, Meath, which was opened in 2007 which compacts clean EPS for the export market.
Rehab responded to an email sent advising that fish box EPS is not accepted at this site.

SEA FISHERIES PROTECTION AUTHORITY (web address www.sfpa.ie)

The Sea-Fisheries Protection Authority (SFPA) is committed to the effective and fair regulation of
the Irish Sea-Fishing and Seafood Sectors. Working in consultation with all stakeholders, and in
particular with its Consultative Committee, the SFPA is strongly committed to playing its part in
ensuring a strong future for the Irish Fishing Industry built on the principles of conservation,
compliance and sustainability.

The SFPA lists “Approved Establishments” on its website, which totals 180 companies. These, like
the BIM database, are clustered in the Cork, Donegal, Dublin and Galway areas.


http://www.rehabrecycle.ie/
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Site visit to Polypembs, South Wales - August 2013

A site visit of Polypembs premises and its Avanguard FD12 machine was conducted on
Wednesday 28" August. | met with Paul Edwards (PE), owner and operator of Polypembs. PE has
been in the business of plastics for a number of years but only obtained the EPS recycling machine
from Avanguard in April 2013. He had been working on the design for a machine that recycled
EPS, as he felt that the machines on the market at the time were not fit for purpose. However, at
the end of 2012, while doing some research he came across the machines that Avanguard had
just recently brought out and decided, after careful consideration, to purchase the FD12. To his
knowledge, it is the only machine of its kind in the UK and Ireland, and possibly in the EU.

PE has the machine set-up and operating in an existing unit which he leases in an industrial park
in South Wales. The unit size is about 60 square metres (approximately 645 sq. feet). His current
operation is based on processing the clean EPS he collects from five electrical retailers in the area
at no charge.

Process

The machine is turned on for 1 hour prior to use. The main energy usage is during this time as the
column heats through. Once the machine is operational i.e. is being fed EPS the friction retains
the heat in the column so the main energy usage is that which drives the motor. PE estimates that
he produced 5 tonnes (in tablet form) of REPS using less than £50 of electricity. At £0.15p per
kilowatt hour, this worked out at about 70 kwh per tonne. Avanguard also confirmed that the low
energy usage of the machine is one of its main competitive advantages.

The machine consists of a hopper, which sits over rotating blades, which break up the EPS as it is
fed into the machine. This part of the machine sits over a motor which drives the blades. To the
side of the machine there is a heated column which effectively melts the EPS and produces a
gelatinous type substance. In Polypembs operation, this material is worked into metal trays to
ensure consistency of size and density of the resulting tablets. The material takes quite some time
to cool but must be handled on a timely basis to ensure it is formed into the tray correctly. Having
operated the machine for three months, PE advises that the ideal throughput amount per hour is
40kg for a single operator. The metal trays are then left to cool outside. Once cool the tablet
(each weighing 3kg) is removed from the tray and left to go completely cold. The tablets can only
be stacked when cold to prevent them sticking together; once cold the material is quite brittle and
cannot be bent. There are approximately 340 tablets on a pallet with 20 pallets to a standard 40-
foot truck.

Photographs of machine in operation
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FISH PROCESSOR

EPS Processors recycles EPS on-site
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MACHINE ON-SITE

RECYCLED EPS (REPS)

FB CO. collects REPS, transports to depot, sells on / exports
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Recycling

EPS insulation has a long lifetime in buildings and so there is only limited current need to recycle
this material. However, since EPS does not degrade or deteriorate, it can be recycled in several
ways at the end of its useful lifetime:

x Added back into new EPS insulation boards. Current technical considerations limit the level
of recycled content, normally to below 25 percent, in order to maintain the technical
performance. Technical developments in block mould production make it possible to apply
higher recycled content levels and in some cases it is possible with specialised processes to
produce EPS products out of 100% recycling.

x There are a number of non-foam applications. Recycled EPS can be moulded into new
applications such as coat hangars, flower pots, park benches or fence posts.

x EPS waste can also be reground and mixed with concrete to produce building products such
as prefabricated light weight concrete blocks. Adding EPS regrind also increases the thermal
performance of these products.

Unlike the main competitive insulation materials, polystyrene is easily recycled. Not only do EPS
manufacturers recycle factory waste into insulation boards, but post-consumer packaging waste is
collected and included to optimise costs and the need for virgin EPS material.

Recycling saves money, energy and reduces the impact on the environment. EPS is not seen as
waste in most EU countries but as a valuable resource. EPS is the most easily recycled of all the
insulating materials and therefore most HDV\ WR DOLJQ ZLWK WKH pFUDGOH WR FU
Producers of EPS have used integrated chain management principles for decades. This includes
manufacturing EPS in optimum shapes and sizes for minimal use of raw material, reuse of cut-offs
during production and inclusion of post-consumer waste EPS. The economic driving force for this
also helps meet environmental targets.

EPS is already one of the most widely recycled plastics. It is collected through a Europe-wide
network of collection points, organised both by local authorities and commercial enterprises. EPS
organisations from more than 25 countries around the world have signed the International
Agreement on Re-cycling.

This agreement commits to:

X enhance existing programmes and initiate new ones which enable EPS protective foam
packaging to continue to meet individual, domestic environmental standards, regardless of
its country of origin

X continue to promote the use of recycled polystyrene in a wide variety of end use
applications;

x work toward uniform and consistent international environmental standards regarding EPS
protfective foam packaging, especially in the area of solid waste

x establish a network to exchange information about EPS environmental and solid waste
management programmes between packaging professionals, product manufacturers,
government officials, association members and consumers
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