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1 Introduction

Thecommunity recyclingectorplays an important role in recycling in Scatid. The
sector is responsible for the diversion of approximately 73,000 tonnes of waste from
landfill whilst providing 1100 futime equivalent jobs to the Scottish economy
(CRN&2007) The Community Recycling Network for Scotland (CRNS) represents
131 community groups in Scotland involved in waste and recycling activities.

This document recognises there may be opportunities for additional recycling
activities and seeks to identify new business opportunities associated with waste
materials which mighbe regarded as difficult or necore recyclates,e. materials

which the community sectado nothave established business models for such as
plasterboardandtyre recycling. To ensure the economic sustainability of new
initiatives, this research focusexh material reprocessing as well as material

collection. This approach acknowledges that material processing will often achieve a
higher added value for the final product than collection and sorting alone.

Innovative recycling practices within the UK atentified and reported together

with a web search of worldwide practices. These practices target materials that have
GKS OFLI OAGE YR LINPLISNIASE RSAANBR (2
commodity.

Market Development for Norcore Recyclates in the Community Sector 1

YI 1



2 Background

The most recent mapping repny the Community Recycling Network Scotland
(CRNS) identified 199 community organisations active in recycliugerand waste
minimisation in Scotland during 200@n increase of 23 since 2005. Of these, 131 of
these organisations are CRNS memb@iise sector currently employs 1,100 full time
equivalent staff with 950 training placements. In addition, several community
recycling groups serve an important role in the social inclusion agenda. The
community groups are based throughout 32 Scottish llecdhorities and provide
services which, because of their scale, can potentially be closer to source than
private organisationsg thus satisfying the proximity principle.

Activities and services that are offered by the community sector in Scotland docus
the following areas:

¢ Reuse: for instance clothes, furniture, white goods and paint. The service
offered often includes repair;

e Collection provision: kerbside, civic amenity sites, recycling banks;
e Education; and
e Recycling: composting or passing makonto third party organisations for
recycling.
Only 12 companies manufacture new products or goods.

A concern voiced by the community sector continuously relates to the long term
financial security. There are barriers to further development suchradirig cuts,
lack of value added markets, dependence on a single income streams and
competition.

alyeé LINAGIGS 2NHIFIYAAlFIGA2YaQ LINAYI NE F2O0dz
added products and will therefore focpsimarily on core recyclates such assga
paper, metal and plastic streams.

Potential opportunities therefore exist for community groups to create new markets
and divert noncore recyclates from the waste stream.

The followingunitsi KSNE T2 NBE T2 Od& T 2 ¥ O dzEGieasYomsasiw e Fy W
which may present an opportunity for developing a community sector business
model.

Market Development for Norcore Recyclates in the Community Sector 2



3 Non-core material r eview
3.1 Non-core material selection

A broad review was carried out using internet research to identify suitable difficult
and noncore materials tdake forward foranalysis

Materials and potential market applications were eliminated from further
examination based on the following criteria:

e Material availability - volume availability limiting scope for market
development.

¢ Cost- material recyclinginlikely to offer adequate market return; cost of
equipment too prohibitive.

e Existingmarkets- established markets in place to deal with material.

e Legislation- existing or forthcoming legislation in place to stimulate material
recycling.

e EXxisting suppd - support for market development under existing
Government programme.

Table 1 summarises the materiast consideredappropriate for further analysis
and the justification for excluding them from further examination.

Market Development for Norcore Recyclates in the Community Sector 3



Table 1¢ Non-core material seletton

Material

Reason for Exclusion

Notes

Batteries

Legislation

Incoming European Battery
Directive will make
manufacturers and importers
fund collections and recyclin
for spent batteries.

Bicycles

Existing markets

Existing established markets
within Sctland (bicycle reise
and repair, metal recycling)

Cable drums

Material availability

Small volumes available
limited scope for market
development.

Ceramics

Existing markets

Existing market recycling
ceramics into aggregate.

Circuit boards

Legislation
Existing markets

Existing niche markets
coasters, notepads etc.

Under WEEE Regulations,
producers of electrical
appliances are responsible f
collecting and recycling wast
electronics.

Coat hangers

Material availability

Small volumes available
limited scope for market

development.
Mixed plastics Existing support Focus of WRAP research.
Plastic fish boxes Cost Cost of equipment considerg

too high for community grou

3.2 Non-core material overview

Individual units within the reporhave been prduced based on innovative recycling

practices in the UK as well as worldwide (identified fiaternet research).
Individualunits have been completed for the following materials:

e Carpet;

e Expanded polystyrene;

e Plasterboard;

e Textiles; and

e Tyres.

Theproduction of mulches for horticultural applicatiomsalso included within this
report. These mulches can incorporate waste paper, textile and wood.

Market Development for Norcore Recyclates in the Community Sector 4



Theindividualunits are structured in the same way to address the main issues of
concern to the communityecycling sector:

¢ Introduction - description of the waste stream and where it arises

e Background how much is currently recycled and an overview of potential
opportunities for recycling.

e Processing option description of potential processing options thabuld be
applicable to the community sector.

e Technical considerationsdiscussion of the technical issues associated with
the option proposed.

¢ Regulatory considerationsdiscussion of the regulatory issues associated
with the option proposed.

e Cost benefi analysis- where possible a simple cost benefits analysis has
been completed to identify the potential to generate a profit from the option
proposed. Where this has not been possible outline costs have been
included where possible.

e Market - discussion bthe potential markets for the products outlined.

e Competition- discussion of the current and potential competition in the
market.

e Conclusion summary of the issues and viability of option proposed.
Full references are given alloworganisations to flow up withrelevantlinks

Through including discussion of factors such as competition thdividual units
havetaken account of the factors that influence the success or failure of a recycling
scheme. The assessment estimates, where possible, thst onplications, the skills
and technology requirements for these schemes in addition to the feasibility of
transferring these practices to community groups in Scotland. Summary details of
the cost benefits assessments conducted (where possible) are gieach unit

Eachunit assessment facilitates the identification of viable projed®sojects likely
to be suitable will vary according to the individual circumstances of community
sectors organisations such as location, facilities and existing tisgaeDiscussion
and conclusions are therefore general in nature.

Market Development for Norcore Recyclates in the Community Sector 5



4 Carpet
4.1 Introduction

The UK consumes 2.15million tonnes of textiles per annum and disz&sisvillion

tonnes of textiles each yedUniversity of Cambridge, 2006) extile waste inlcades

used clothing, carpets, furniture, footwear, and nondurable goods such as sheets

and towels. Thisinit relates to carpets only. Other textiles are discussed in the

aSLI NI GQnitGd SEGAT SaQ

Carpets are made of either natural or synthetic fibres. Thelstit fibres used

include nylon, polyester and polypropylene (PP) pile fibres, with most backings being

a sandwich of PP fabric and latex. According to Greengpearganisation which

provides a directory of sustainable products in the bjon accountgor around

cmk:r 2F GKS YINJ SO 6A0GK tt o0SAy3a G4KS ySEG Y.
materials make up a smaller proportion of the market, usually in domestic

FLILX AOFGA2yad 222f | 0O02dzyda FT2NJ 6KS I NBSa
fibresutilised include sisal, seagrass, coir, jute and paper.

Although information relating to carpet waste arisings is scafegpet Recycling UK
estimatesthat approximately 400,000 tonnes of pestnsumer waste and 70,000
tonnes of postindustrial waste isdndfilled in the UK According to &ompositional
waste analysisaried out by AEA Technology Ric the Welsh Assembly

Government (20033arpet waste accoustfor approximately 1.4% of Municipal Solid
Waste (MSW)Based on this it is estimatetat approximately50,000tonnes carpet
wastearosein Scotland in 2005/06. Greenspec also report that 93% of carpet waste
consists of used carpet, with the remaining 7% being-puodtstrial waste resulting

from manufacturing and installation operations

4.2 Background

Current markets for waste carpet include reuse, refurbishment, recycling fibre into
new products, recycling carpet backing into new carpet backing, and "ctopet
carpet recycling".

Some carpet is currently donated to community groups feuse and

refurbishment. In Scotland 22 CRNS community group members collect carpet for
re-use. For example, Spruce Carpéiased in Glasgowpllects approximately 100
tonnes per year It also collects carpet tiles from commercial properties, with these
being retirbished and supplied back to market.

The routes for recycling carpet in the UK are currently limited. In the late 1990s a

9dzNR LISIY Ww9/!aQ Of2aSR f22L) a8adadSy gta RS
Equipment was available to redg wool and PP. Sidicant capital investment was

made but following unexpectedly high production costs a major US adtsho

development was closed.

A recent carpet recycling initiative is Greenback Recycling in Wiltshire. Each carpet is
inspected to remove contaminantsefore being sorted by the fibre type of its pile
and backing using near infrad spectroscopy. As standard, various fibre streams

Market Development for Norcore Recyclates in the Community Sector 6



are baled and supplied as feedstock material onto either the international plastics
recycling market or the horticultural anket

In April 2008 an alliance was formed of carpgnufacturers, retailers and recyclers
from across the UK called Carpet Recycling UK. The alliance has identified two short
term goals. First is to explore the market for undeveloped fibres suchsavool

and toestablish a technical feasibility study on size reduction for bitwinacked

carpet tiles.In the mediumterm it isalso looking to establish a system of

accreditation for carpet recyclers, which it hopes will support carpet recycling
companes, and provide accurate information for anyone looking to use them.

4.3 Processing option

There is potential to develop businesses within Scotland working with companies
already operating in the UK:

e Carpet reuse and refurbishment.
e Carpet recycling: colleicn and resale as feedstock.

There are also opportunities to develop niche markets, particularly for under
developed fibres such as wool.

Figure 1¢ Carpetcollection andsorting for re-use

Pictures Courtesy of Spruce Carpets

Potential niche markets clude use as insulation and mulch. For instance, carpet is
already used informally by gardeners as mulch. Commercial applicatitbmsquire
further research and developmenfior example, specific fibre length mbg
requiredfor a specific applicatian|f using carpet as an insulation material it would
need to be tested for thermal value and fire retardancy.

4.4 Technical considerations

Technical considerations will depend on the market area selected and will need to be
addressed by research and developmheFor instance, use of carpet as insulation
would need to consider aspects such as thermal properties, compaction,
containment and fire retardancy.

4.5 Regulatory considerations

Cleaning of carpets will require chemical use. Compliance with the Mantgzaal
use ofChemicals- Registration, Evaluation and Authorisation of Chemicals Directive
(REACH) may be necessary. Guidance can be found at NetRegs.

Market Development for Norcore Recyclates in the Community Sector 7



Further regulatory considerations will depend on market area selected. For instance
any use in hortigltural applications will need to ensure that product will not have a
detrimental effect on the public or environmental health.

4.6 Costs Benefit Analysis

Market evaluation has demonstrated that the cost of collecting and sorting
residential carpets can be sft, in part, by savings in landfill charges
(Letsrecycle.com20@).

Basic requirements for a fiese and refurbishment organisation will be:
e Premises to clean, store, and sell carpet.

e Carpet cleaning equipment and machines e.g. sprayers, hoses, byushes
dryers and carpet vacuums, as well as carpet shampoo and treatment sprays.

¢ Van to both collect and deliver carpet.
Other cost benefit considerations will depend on the market area selected.
4.7 Market

Scottish Ministers are considering the regulatory reguoient for Site Waste
Management Plans in Scotland. The introduction of this requirement will potentially
increase the number of construction firms seeking to find recycling options for waste
carpet. This will be in the context of new carpets and avoiciof waste

Housing associations and Local Authorities are likely to have an interest in the
purchase of refurbished carpet with the increased focus on sustainable
procurement. In addition, businesses wishing to demonstrate their environmental
credentiak are likely to be interested in refurbished carpet. There is potential to
work with carpet manufacturers, retailers and local authorities by organising take
back schemes. In addition, the existing network of carpet collectors within Scotland
may be abldgo providea collection service fararpets which areinsuitable for
refurbishment if an alternative niche market is being pursued. It would be beneficial
to work with Carpet Recycling UK to help identify opportunities

4.8 Competition

22 community sectoorganisations currently accept used carpet within Scotland.
However, there is clearly capacity to increase carpet collection and cover a greater
geographical area within Scotland.

Market Development for Norcore Recyclates in the Community Sector 8



Table 2¢ Community Groups which accept carpet waste

Group

Local Authority Aea

Aberdeen Forward

Bethesda Nursing Home Trust
Community Help & Advice Initiative
COPE

Edinburgh University Settlement
Four Square

Furniture Plus Ltd

HomeAid Caithness

HomeAid West Lothian

K&D Voice

Kingdom Housing Ltd
Launchpad Training & Enterprise
Maxi Richards Foundah

Moray Recycling Action Group
Moray Wastebusters

New Start Highland

North Mainland Recycling Centre
Recycling, Jura/lslay Group
Ruchill Furnire Project

Spruce Carpets

Lochbank Trust

Watch us Grow

Aberdeen City Council
Western Isles Council
City of Edinburgh
Shetland Islands

City of Edinburgh

City of Edinburgh

Fife Council

Highland Council

West Lothian Council
Aberdeenshire Council
Fife Council

Perth & Kinross Council
Glasgow City Council
Moray Council

Moray Council
Highland Council
Sheltland Isles Council
Argyll & Bute

Glasgow City Council
Glasgow City Council
Dumfries & Galloway Council
North Lanarkshire Council

Source: Community Recycling Network Scotland

4.9 Conclusion

Current markets exist for waste carpet patiarly in reuse and refurbishment, and
recycling fibre into new products. However, the extent and coverage of existing
businesses is limited and there are opportunities for community groups to further

develop services in this area.

Opportunities also exgt to develop niche markets for recycled carpets such as
insulation and mulch but these are currently at a research and development phase.
Companies already involved with carpet recycling could consider further
investigation of these potential markets @ollaboration with other organisations.

The main barriers are associated with carpet recycling is the lack of available
information on arisings and markets as well as the need for further development of

recycling technologies.

Market Development for Norcore Recyclates in the Community Sector 9



5 Expanded Polystyrene
5.1 Introd uction

Pure solid polystyrene is a colourless, hard plasticiwhadimited flexibility. It is
economical and is used for producing license plate frames, plastic ci@lBrgases
anda range obther objects where a fairljough andrigid, economical plastic is
desired Expanded polystyrene (EPS) is produced from a mixture of abe@&%0
polystyrene and 80% gaseouklowing agent Thepolystyreneis expanded into a
foam through the use of heat, usualtythe form ofsteam.

It is estimated that over 300,000 tons of waste EPS is produced on an annual basis in
the UK Common uses includeackagingor foodstuffs, medical supplies, electrical
consumer goods and insulation panels for building. EPS is veryaligh&ccording to

the Expanded Polystyrene Packaging Group (EPR@J&s up of approximately 98%

air, and hence the volume of lafill space it takes up compared to its weight is
considerable. Due to the use of EPS in packaging it is a material which rapidly ends
up in the residual waste stream. It arises from the householder at kerbside and
recycling centres and also from commet@ad industrial sources.

5.2 Background

Currently, Local Authorities in Scotland do not collect EPS for recycling. There are a
few consumer recycling points that have been set up by manufacturers on a
voluntary basis to provide a service to their local comityui\ccording to the EPPG
there are 7 companies thatcceptcompacted and uncompacted EPS in Scotland: 3

in the central belt, 1 in the borders, and 3 in the North. However a sizeable quantity
still exists in the waste stream.

EPS has a high volume teviaveight ratio. Hencehe collection of EPS for recycling
involves high transport cost. Theseosts can be reduced with compaction of the
material close to site. Compaction reduces the amount of space needed for storage
as well as reducing transporosts.

There are two compaction methods: with cold compaction or thermal densification.
Cold Compaction

With cold compaction the EPS is pushed through a compactor to reduce its volume
According to theePPGhe volume can be reduced approximately ongortieth of

the originalfollowing whichit is formed into blocks and stored. The main drawbacks
of this method are that it cabe relatively noisy and can create significant amounts
of dust In additiona full time operator is usually required to feed thempactor

andif foreign objectsareintroduced in erronit can damage the machine itself
leading to expensive repair costs and downtime. Contaminated EPS such as fish
boxes cannot be compacted in this way unless they are first cleaned (of blood and
organt matter) due to health and safety reasoiany companies will collect EPS
free of charge providing it is cleaome recyclers will install a compacter on
producer sites and then take the compacted material for recy@imdjaccording to
EPPGhe recycér will collect the compacted material if there is enough material to
make the journey economically viable and in some cases they will pay for the

Market Development for Norcore Recyclates in the Community Sector 10
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compacted ERPSStoring approximatel$ to 25 metric tonne®n site is common
practiceas this makes transpband distribution more coseffective.

Figure 2¢ Cold compacted EPS briquettes and bales

Compacted to 40% of its original size

Pictures courtesy of www.eps.co.uk and www.polymersciences.com

Once EPS is compacted into briquettes it can be sold onto reprocessors for the
following applicatiois:

e Production of loosdill packing or even for new EPS mouldings.

e Partial or direct substitute for virgin polyme£PS can be usad hardwood
replacement for making garden furniture, slate replacement for roofing tiles
and new plastics items such asattangers, CD and video cases.

e Ground EPS can be mixed with cement to make a lightweight concrete
material for insulating swimming pools, flat roofs, floors, @&PG, 2008)

Thermal Densification

Thermal densification systems can also be used to reG&R® These systems
produce a dense resin from EPS that can be recycled. This technology can deal with
both clean and contaminated EPS.

The EPS is broken up and heated to melting point inside a conttelhederature

chamber. The temperature is accurbteontrolled to allow the EPS to melt without
burning. The EPS releases all the air and other gases it contains forming a dense resin
which is collected in a tray where it cooldie resultingesin block is removed from

the tray andcan then bestored fa recycling. Fumes from the process are passed
througha carbonfilter systemto ensure the exhaust air is cleablsing the thermal
densification method th€PS is reduced by up to 95% of its original voluiiitee

block iscompletely sterilisedluring this processo it can be stored indefinitelyr

until sufficient quanities exist fortransportto market

Thermally treated EPS can be used as a partial or direct substitute for virgin polymer
or used for energy recovery. The reason for this demandriergy recovery is that
incineration of polystyrene generates large quantities of usable energy

Market Development for Norcore Recyclates in the Community Sector 11



approximatelyl42368 kcal/m. There is also an emerging market for EPS blocks for
the production of fuels such as green diesel and LPG.

5.3 Processing option

Theprocessing option that has been assessed inuhisis to collect and reprocess
EPS using thermal densification.

EPS could potentially be collected at Local Authority Recycling Centres. This would
require the ceoperation of the Local Authorities.

There is also potential to work with local businesses to establish other collection
points. EPS is used in large quantities in the fish industry and other areas of the food
industry. While some companies will already be working with existing EPS callector
and compactors there is potential to identify gaps. In addition, existing

arrangements may be with companies based in England and a local facility may
therefore be able to offer savings.

The material could be sold onto reprocessors for applicationsiimed above.

Investment would be required in recycling containers and transport. Machines are
available to hire or buy.

5.4 Technical considerations
Training would be required in the use of the EPS recycling machinery.

According to the EPPGrtaminantssuch as seafood waste, oil, excess moisture, ice
and the presence of paper labels can create problems for recycling and reduce prices
paid. This will need to be taken into consideration when developing clients and
agreeing collection arrangements.

5.5 Regulatory considerations

Any company collecting EPS must be a registered waste carrier. The processing site
will also need a waste management license.

5.6 Costs Benefit Analysis

It is anticipated that mechanical compaction of EPS would provide low return on
investment due to the higher transport costs involv@therefore asimple cost

benefit analysis (CBA) has been completed for the collection and processing of EPS
using thermal densification.

Market Development for Norcore Recyclates in the Community Sector 12



Table3 - Cost benefit analysis for EPS

ltem Cost Based on an
Annual CapitaPayment(based on annual tonnage
10 year depreciation period) 6.000 of 131.12 tonnes
’ of EPS and a
Annual Operational Costs resale value of
Staffing £10,046 £150 per tonne.
Materials £0 Staffing costs are
Total Annual Operating Costs £10,046 based on a single
unskilled worker
operating for 35
Total Annual Costs £16,046 hours per week
Total AnnuaRevenue £19,669 at minimum
wage of £6 per
Annual Profit / Loss Account £3,622 hour.

The results indicated a profit margin approximately£3,500/annum. This figure
assumes the community group employ one member of steffwever, with 2
members of staff no profit margin is achieved. Itis assumed that machinery would
require 2 individua to operate the equipment and check incoming materials for
contamination.

However, the potential to achieve a profit margin would be greater if:
e Grants could be used to purchase equipment
e Higher revenue could be obtained for the product.

The assumptios used in the CBA are as follows:

e Equipment purchased rather than hired. The costs would be repaid over 10
years.

e A market price of £150/tonne. The price will be very market dependent as it
is linked to world oil prices. It also varies according to iocaguality, level
of compaction and market situation.

e Itis assumed that sufficient storage space would already be available for
compacted EPS for processing.

¢ Individuals employed would be on minimum wage.

The main exclusions from the CBA are as falow

e Collection costs. A collection service could be provided to customers. A
charge would be required to ensure that fuel costs are covered. To maximise
the efficiency of the collection bins/cagesuld be provided to large
customers who use the serviom a regular basis. These costs have not been
included in the CBA.

e Site rent.

Market Development for Norcore Recyclates in the Community Sector 13



e Energy costs for heating, lighting and running equipment.
e Gate fee: potential to charge gate fee not included.
¢ Inflation: not accounted for.

5.7 Market

According to the EPRGcompaniescollectEPS for recycling in Scotlapdome are
waste management companies and some are manufacturers of EPS

Recycled EPS provides a substitute for oil derived polymers or an alternative energy
source. Consequently the price paid for ERfg®ndant on the price of oil. The
current economic situation, where oil prices are rising steeply, is therefore
favourable for this technology.

A future risk will be the potential for a decrease in EPS packaging appearing in the
residual waste streamEPS is not generally viewed as environmentalyignand

work is ongoing to find alternatives he Seafish Industry Authority (SEAFESates
that alternatives includevaxed cardboard and corrugated plasBomestatesin
Americaare proposing legislain that will impose a ban on EPS.

To offset these risks Beollection and compaction could be integrated into an
existing recycling business so that it is supplementary rather than the sole income of
the business. The thermal densification technology also be used to treat plastic
bottles.

Organisations which produce thermally compacted blocks can also take advantage of
a service to collect the material in the UK free of charge subject to volume
agreementgPersonal CommunicationEquipment Manufattirer, 2008)

5.8 Competition

7 companies are involved in the collection of ER8 the majority specify that
materials must be clean and compacted/uncompact&dermal densification is a
relatively new technology. However, established businesses are iemogst
throughout the UK Remade Scotland has identifi2drganisationsvhich currently
utilise a thermal densifier to deal with contaminated matemaScotland These
however are small units which run on a 2 hour cycle which produce approximately
10kglcycle.

5.9 Conclusion

End markets are available fboth cold compaction anthermally densified EPS.
Cold compaction is used to bale clean EPS. However significant quariiiibs
clean and contaminated continueto be landfilled. Thermal densification capable
of processing both clean and contaminatedSERoLocal Authorities accept EPS in
kerbside collections/recycling censfeecycling points. Before investing in
equipment clear sources of EPS would need to be identified e.g Local Authority
Commecial and Industriaand an efficient collection system would need to be
established.
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6 Mulkh

6.1 Introduction

Thisunit discusses the potential to produce horticultural and agricultural products
from waste materials. The focus is on waste paper but the pakfar textiles and
wood waste is also highlighted.

The annual arisings of the three waste streamthéUKare:
e Paper: 13.7 million tonne®efra, 2007)
e Wood: 10.5 million tonne§NRAP, 2005)
e Textiles: 2 million tonne@ambridge University200).
6.2 Background

In 2006 the total recovered paper and card arisings sent for reproceissBptland
was 196,709 tonnes and the total quantity of wood waste entering into waste
management facilities was 223,235 tonr(@emade Scotland, 2008\ccording to
work carried out byCambridge Universit{2006) total materialrecovery of textiles is
approximately300,000tonnes per annum in the UK. This equatespproximately
30,000tonnes per annum in Scotland if assuming 10% of UK figures.

An alternative market fothe recycling of these wastes is the production of
horticultural and agricultural products for use in various applicatidsswell as

helping to drive increased recycling this outlet would also displace the use of plastics
in this application and henadecrease the generation of plastic wastes.

Increased consumer awareness of food safety issues has contributed to growth in
organic farming over the last few yearfsnvironmentally sound weed management
practices are becoming increasingly popular as comities become more conscious
of the effects of alternative practices.

Organic farming precludes the use of synthetic herbicides and requires that organic
farmers utilise practices that reduce harmful environmental impact. Many growers
over the years havasked for an alternative to plastic mulch because of concerns
about the environment and the labour requirement for field removal.

The Agricultural Waste Regulations (Scotland) 2005 brought agricultural waste under
the same regulatory regime as otheosmmercialactivities(SEPA, 2006)Ynder the
Regulations, all farmers have a duty to ensure that they do not treat, keep or dispose
of agricultural waste in a manner which may cause pollution of the environment or
harm to human health Potential cost implicabns associated with this change in
legislation could eventually force farmersnwove away from the use of agricultural

and horticultural plastic in order to save on collection and landfill costs.

6.3 Processing option
Mulching

Mulching the soil surface caeduce weed problems by preventing weed seed
germination or by suppressing the growth of emerging seedlidgsiulch may take
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many forms: a living plant ground cover, loose particles of organic or inorganic
matter spread over soil, and sheets of artiflaa natural materials laid on the soil
surface.

Plastic sheeting and straw mulches have long been ussdffriruit such as
strawberries. In perennial crop:d some other situations mulches may be intended
to remain effective for many years.

Ablack, woven, polypropylen@ulchis expected to last for up to three crops19

years). In freshly prepared seedbeds, short term mulching can be used to manipulate
or reduce weed seedling emergence by, for instance, laying black plastic on the
seedbedor 2 to 8 weeks.

In addition to weed control, mulches may be used to:

¢ Prevent soil erosionr mulches serve as physical barriers that dissipate
erosive energy from iadrops thereby protecting the structure of the soil at
the surface;

e Reduce pest problemsfor instance in strawberries rain splash dispersal of
disease spores like those of black spot is reduced by straw mulch;

¢ Aid moisture- mulches can serve as vapdarriers thus reducing
evaporation of soil moisture;

¢ Moderate soil temperature- mulches can reduce heat loss from the soil in
cold conditions and help to prevent frost heave. In hot weather the mulch
slows down the warming of soil. In some cases, -dalured materials or
clear plastic may be used to increase soil temperature to allow for early
planting or to encourage early seedling emergence; and

e Prevent nitrate loss

There are a number of organisations which supply paper mulch sheets. These sheets
are employed in a number of countries as part of weed control. The effectiveness of
the paper mulch depends on the application. In some applications it may be
successful isuppressingweeds but may have a detrimental effect on crop yields.

An alternatve paperlike material product being researched which consists of cotton
waste, newsprint, gypsum and an adhesive. Results showed that this product would
be effective in the suppression of weeds and graggéarnick et 312006)

A number of trials haa’been carried out over the years to determine the effect of
paper mulch as a weed suppressant and also the effect on crop yields. Paper mulch
has shown favourable results in terms of suppressing weeds which in turn helps to
increase survival of seedlingscocover2008) Work done by Radies et.2004)

has shown increased yields of green beamdtomato andfurther tests by Jenni et

al. (2004) has shown increased yieldsleftuce when using paper as mulch

There are a number of options available whdiffer dramatically in terms of costs;
using newspaper or kraft paper in gardens or allotments is one of the most basic
forms. However, paper in the form of processed sheets or a pulp can be used on a
larger, more commercial scale.
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Hydroseeding

Hydroseding is a procedure that consists of spraying a mixture of water, seed,
mulch and, if required, fertiliser and binding agents onto a prepared site through a
hose. When sprayed on to the ground, the mulch forms a protective coating for the
seeds, allowinghem to germinate. This coating not only creates a bond with the
soil it also protects them from sunlight, wind and soil erosion.

The mixture can also supply the seeds with crucial nutrition by adding a wide range
of nutrients during its own decompositi. The mulch breaks down giving way to the
emerging shoots. Using this spraying method also means that planting can be carried
out on a number of land surfaces, whether sloped or uneven. The growth is fast due
to the boost received from the degrading rohl Hydroseeding has several

advantages:

e Growth is fast;

e Improves soil quality;

e Large areas can be completed in a very short period of time;
e Helps with erosion control;

e Filre mulch accelerates the growing process by maintaining moisture around
the seedshereby increasing the rate of germination.

Hydroseeding should only be done just prior to tjeowing seasoffor best results.

Currentlyhydroseeding in the K utilises mulches made from recycled wood, paper
or cotton. The mulches containing recycled paper are manufactured in America. A
summary of the products available is given in the table below:

Table 4¢ Summary of hydroseeding products available in th&U

Company Mulch Contact

- 70% wood fibre, 309
recycled paper

Phoenix Amenity - 100% wood fibre www.phoenixamenity.co.uk

Supplies
- Recycled paper +
corn starch.
Groweb Processed cotton www.groweb.co.uk

Hydroseeding

0, i .
Products 100% wood fibre www.hydroseedingproducts.co.U

6.4 Technical considerations

Companies have reported that attempts to use recycled paper in the UK to produce
hydroseeding mulches have been unsucagssCurrently mulches incorporating
recycled paper are imported from America. An integrated business could investigate
manufacturing mulches including UK sourced recycled paper. One way to do this
would be to investigate the possibility of producing hduct under license from
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America. Alternatively further research and development would be required
partnering with other organisations.

The correct quality of paper for use in these applications should be considered.
There have been concerns regardings in waste paper. Marprinting

organisations now use starch based inks however coloured inks can be a problem
due to heavy metal content and should be avoided.

Some mulches may be unsuitable in particular applications. This will need to be
considerel when looking at potential markets.

6.5 Regulatory Considerations

The Soil Association (SA) is the most well known of 12 Certification bodies currently
licensed by the UK government to enforce organic standards set by the European
Union. The SA aims to sé#te 'gold standard' for organics. The Soil Association
symbol is recognised by consumers as an important mark of organic integrity and
often demanded by retailers for the organic products they stothe association
promotes the use of biodegradable altetives to the plastic mulches however it

does not place a ban on this particular methodwafed control.

As a general rule any products used on land which will be used to produce crops
shouldbe of a standaravhich will not cause harm to the environment t human
health.

6.6 Costs Benefit Analysis

A simple cost benefit analysis (CBA) has been completed for a business conducting
hydroseeding These costs are based on capital spend o1&Aon hydroseeding
equipment(Turfmaster, 2008and £2,00®mn a suitdle vehicle to carry the

equipment.
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Table5 ¢ Cost benefit analysis for Hydroseeding

Item Cost

Based on an
Annual Capital Payment £619 annualtank
(based on 10 year spraying of 892
depreciation period) units at a
revenue price of
Annual Operational Costs £81 per tank.
Staffing £10,046 Staffing costs
Materials £21,953 are based on a
Total Annual Operating Gts £31,999 single unskilled
worker
operating for 35
Total Annual Costs £32,618 hours per week
Total AnnuaRevenue £72,090 at minimum
wage of £6 per
Annual Profit / Loss Accour £39,472 hour.

Having collected information on capital costs it seems that hydroseeding cowad be
attractive and achievable option for a small soeladerprise.

The results for hydroseeding indicated a profit margin of approximately
£39,000/annum

The main assumptions used in the CBA are as follows:

1 unskilled employee;
Individual employed at minimum wage;

Costs for equipment paid off over 10 years.

The main exclusions from the CBA are as follows:

Gate fee: assumed no income from gate fee;
Collection costs: no costs for collection included;

The manufacture of mulch is not included,

Site storage: assumed area available for site storage;
Site rent: asumed no rent;

Energy costs for heating and lighting: no costs included (depends on whether
incorporating into existing business);

Inflation: not included.
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The CBA did not take into account:
e Implications regarding the amount of water used in spraying.
6.7 Market

Increasing worldvide environmental concerns relating to both the disposal of
plastic waste and the use of naenewable resources employed in the production of
plastic products, has created an extremely favourable climate for biodegradable
alternatives such as paper based mulch mats andrbgeeding. In addition, the

price of oil continues to risthusincreasing the cost of petroleum based products.

Some products already have a number of identified markets; the size of market
varies from country t@ountry.

The UK, including Scotland, has a large agricultural and horticulture industry base.
The UK he608,952 hectares in agriculture in 2005. In addition, the UK accounts for
approximately 10% of all organic crops in theZ8{Eurostat news relese, 2007).

In addition, there is a trend towards the usernbre environmentallybenign
products as a result of Government policy and legislation as well as media attention.

These products have potential application in a variety of situations:

e Garden centes;

e Local Authorities (parks and gardens, highways);

e Nurseries;

e Sports Grounds;

e Bowling Greens;

e Contractors.
Hydroseeding is not yet used extensively in the UK but it is an expanding market.
6.8 Competition

Theseorganicbasedproducts will face competitiorrém both the more familiar
inorganic mulches on the market and organic mulches.

Thisunit has outlined the pressures on the use of inorganic mulchegtzatdheir

use is likely to declineThe use of alternative organic mulcheghsreforelikely to
increase. There may also be competition for feedstock from other industries which
utilise waste paper. However, the paper reprocessing market is dominated by News
and PAMS and therefore by the three large newsprint palllocated in England
Aylesford,UPM Kymmene (Shotton) and Abitibi Consolidated (Bridgewater). The
economics of developing an alternative market for recycled paper within Scotland
could therefore be favourable.

6.9 Conclusion

The CBAlemonstratedthat there is potential to create a viablisiness using
hydroseeding. The main barrier would be identifyand secuing clients for the use
of the product. The product may need to be tailored to the market availaRkther
than a stand alone business this would fit well with community graipsady
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involved in the manufacture of compost from green wadtwd wasteor collection
of paper waste Community groups could carry out the preparatory work on the
lawn/grounds using own compost thus finding a market for the material and then
seed thearea thus providindurther training in landscaping.
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7 Plasterboard
7.1 Introduction

Plasterboard is made of a gypsum plaster core with a paper fa€mgr 2.5 million
tonnes of plasterboard are manufactured and used in the UK each year, and this is
increasing. Plasterboard is used in construction for a range of applications including
lining walls and ceiling and forming partitions.

Plasterboard waste arises primarily through construction and demolition activities.
Waste from new constructioarises duringnstallation through wasteful design, eff
cuts, damaged boards, and overdering. Plasterboard wasteom demolition and
refurbishment activitiess generated from refurbishing wall and ceiling linings,
repairing damaged linings, and from ssftipping prior to demolition of a building
(WRAP, 2006)

Wastage of 10985% often occurs on sites, leading to around 300,000 tonnes of
plasterboard waste being produced each year from this souveRARestimated
that in total more than one million tonnes of ptasboard waste is produced in the
UK each year.

The EU Landfill Directivequires thatplasterboard must be disposed of in
separately engineered cells at landfill sitds.Scotlandhis means norhazardous
landfill sites, in cells where no biodegradallaste is accepte(SEPA2004). Only a
small number of landfill sitegre able to provide this facilitand according to
Midrecycling UKhe disposal costs range from £80 to £120 per tonne

The need to recycle plasterboard is also dritgmising Landfi Tax and the
increasing requirements for construction firms to develop Site Waste Management
Plans.

To make collection and processing of plasterboard commercially viable then there
has to be a value added end market. WRAP has a plasterboard programetdi
stimulating markets for recycled gypsum. Tregrammefocusseson:

e Segregation and collection

e Developing end uses in construction

e Developing end uses in other areas.
7.2 Background

Figures on plasterboard waste arisings are scarce but as previogilighted
approximately one million tonnes of waste plasterboard is produced per year.

There are several companies who offer a recycling solution for plasterboard across
the UK The outputs from this process are gypsum, paper and metal. In 2005 the UK
supply of recycled gypsum was estimated to be 0.07 Mtpa. Current capacity for
recycling was estimated to be 0.175 Mtpa. Thesterboard recyclingndustry

reported that it intends to expand capacity to a total in the region of 0.4 Mtpa
(WRAR2006) Atthe beginningof 2008Letsrecycle.com published an article which
stated thatthe recycling industryvasplannngto increa® capacity
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Gypsum can be reused time and again without altering its properfResycled
gypsum can therefore be used as a replaent for virgin gypsum in\aariety of
applications.

According to AEA Technolothe destination of UK plasterboard arising2005was
estimated as follows:

e Landfill 0.9 Mtpa
e Recycling 0.07 Mtpa
e Land Spreading 0.020.03 Mtpa
In the UK recycled gypsuisinow also in the following applications:
¢ New plasterboard (but quality issues exist);
e Cement manufacture (MID Recycling); and
e Paving, blocks and bricks
Research is ongoing on the use of plasterboard in other applications:

e Improve soil conditions for gwing crops such as potatoes (recycled gypsum)
(WRAP, 2007)

e Mushroom compos{WRAP, 2007qyecycled plasterboard);
e Compost (recycled plasterboard); and

¢ Road building (recycled gypsum and plasterboda&ypsum can also be used
in the following applicatins although these areas have had less investigation
regarding use of recycled gypsyMarket Transformation Programme
2006)

e Glass manufacture;

e Paint, plastics anadthemicals;

e Pharmaceuticals;

e Sludge drying (bulking and drying),

e Water treatment (setting of dirt and clay in murky water),

e Cattle food additive (boost milk production),

¢ Animal bedding (moisture absorption and odour abatement),
e Flea powder (replace virgin gypsum use),

e Cat litter (moisture absorption and odour abatement) and

e Athletic fidd marking

Research elsewhere in the world has identified other novel applications for recycled
plasterboard. The University of Victoria in New Zealeandied out research into the
potential of recycling plasterboard. A number of students undertooligats to

identify potential markets. These focused on the acoustic and thermal properties of
plasterboard. The applications are summarisegdTable 6.
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Table 6¢ Novel applications for recycled plasterboard

Gypsum / concrete
thermal store tile

A reusableecycled gypsum and concrete layered tile thai
would work as a thermal mass storage device.

Planter Winstone Biodegradable planters for seedlings made from a mixtu
Wallboards earth, compost and crushed gypsum waste.
Eco Bin Compost bin system madi®m crushed gypsum waste

sandwiched between layers of fabric..

Laminated bricks

Uses waste plaster board off cuts to make laminated bric
These form interior wall or ceiling systems that have goo
acoustic properties and high thermal mass.

Wall panel

Composite wall panel and screen system for demountab
internal partitions form waste plasterboard pieces,

polystyrene off cuts and natural cellulose and plant glues

The following list identifies potential areas community groups could explore with
regard to plasterboard recycling and the drawbacks and opportunities associated

with each:

1. Recycle plasterboard to recycled gypsexisting competition and necessary
to identify secure end markets for product.

2. Use of recycled gypsum in new productsw plasteboard and cement are
the main markets and have established manufacturers in place. Other
applications are emerging e.g. use in road construction and blocks. Unless
existing expertise exists within community gregonsiderable investment in
equipment am training would be required.

3. Provision of collection from construction sitefentified need from small

Scottish construction companies wishing to improve environmental
credentials and save on landfill tax. To be cost effective this operation would
require collaboration with existing plasterboard recycler or direct processing

into a new product.

4. Use of shredded plasterboard in new applicatioffis requires less
expensive equipment. However, markets are emergMtRAFhas
undertakenWt N2 2 TS 1IBHFQ O23N)| 2y Ada dzaS Ay NRBIR
stabilisation There is potential to use shredded plasterboard in compost.

5. Points 3 and 4 are further explored below.

7.3 Processing option s

Although thisunit focuses on processing technology and not olections, work has
identified some unique and successful collections in terms of plasterboard waste.
Oakdene HollinR0WB)A RSYGAFASR | O2ff SOGAz2Y

method. This method involves the collection of small loads of walststerboard
from sites and delivery to a waste transfer station.

22408y 1y

Material is then delivered direct

to the recycler. Having a number of small vans to collect the material can cut down
on collection costs which would be associated with using large eshit¢h addition,

a community group could consider processing the plasterboard waste themselves if
suitable markets were identifiedThe viability of this system has been shown in
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London in a partnership between a waste management company and a plastdrboa
recycler(WRAP, 2007)

Alternatively, if intending to carry out primary processing of plasterboard there
would be potential to work directly with waste management companies that supply
the construction industry. They can provide the collection sertalk the material
and sendonwardsfor reprocessing According to WRARis has been demonstrated
to work elsewhere in the UK.

It is likely that community organisations are most likely to be interested in
applications that use shredded plasterboardodessing of plasterboard into
recycled gypsum involves investment in expensive equipment.

With this in mind there is potential for community organisations to incorporate
plasterboard recycling into existing composting operations.

There are locations irhe USA that are adding waste plasterboard to their

composting system. Many of these facilities do not focus solely on composting as an
activity but carry out a combination of material recycling with composting activities.
Incorporating gypsum produceslcaum and sulphur rich compo@tarket
TransformationProgramme 2005)

A study in the US showed that incorporating plasterboard waste can be beneficial to

the composting process and will not affect the process or the product quality

adversely if used ithe proper proportions. The pH of the finished compost was well

within the acceptable range for end use in most situations. All of the mixes trialled

YSG GKS 9y @ANRBYYSyldlt tNRGSOGAZ2Y ! 3SyodeqQa
USA) pathogen reduction geirements. The end product contained more visible

gypsum (whitish chalky powder) as the ratio of plasterboard in the initial mix was
increased.According to the Market Traformation Programme, 2006t end use

of the material is dependent upon the aéstics and the desired organic content.

A WRAP study investigated the viability of including shredded waste plasterboard
from new build/refurbishment and demolition projects in new mushroom compost.
Gypsum has been used in the production of mushroom cahfir many years.

The study found that waste plasterboard gypsum presented no operational or
cultural problems to the cultivation of mushrooms. The yields obtained were in line
with those obtained with the conventional gypsums used in the mushroom inglustr

Analysis of the shredded waste plasterboard and the composts produced with this
material showed that there were no health and safety concerns. Analysis of the
mushrooms themselves showed that there were no food safety concerns. The
WRAP, 200%tudy al® found that waste plasterboard have applications in other
composts.

7.4 Technical considerations

The waste plasterboard must be collected and screened sotthetniains dry and
free of contaminants. Contaminants such as nails, screws, and glass widrmterf
with the shredding machine and present and health risk when incorporated into
compost. During shredding operations plasterbosinduldbe kept free of
contaminants such as oil and fu€lhredding of plasterboard will produce dust and
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presents a healtland safety issue. The proportions of plasterboard in proportions
greater than those recommended could diminish the quality of the product so that
composting does not occur or it is rendered unsuitable for usprogisional
specification was drawn up the WRAP study covering overall quality, gypsum
particle size, paper particle size and elemental quality.

7.5 Regulatory considerations

Any company collecting plasterboadrequired tobe a registered waste carrier.

The processing site will also need a wastanagement licete. The Environment
Agency Waste Protocols project is producing a protocol to cover the use of recycled
gypsum in new plasterboard and cement product. However, this will not cover the
use of shredded plasterboard in applications sucbhaspost.

Currentlythe shredded plasterboard from waste plasterboard from construction or
demolition remains a waste even though the product produced can be prepared
under quality controlled conditions and to a defined standard. Discussions with the
Envronment Agency for the WRAP study identified that the perceived way forward
is to register the recycling facility as a waste licensed site with the necessary
approbations to allow the shredded plasterboard to be classed as a product for the
purposes of tie manufacture of mushroom compost

Waste plasterboard is not one of the permitted wastes under compost quality
protocol as this only covers biodegradable wastes.

Discussions with SEPA would be required to resolve permitting issues relating to the
use of vaste plasterboard in compost.

7.6 Costs Benefit Analysis

No cost benefit analysis has been completed for timi due to the emerging nature
of the processing options considered. Income could be generated from charging a
gate fee (and collection fee if cotling from site) as well as sale of the compost
produced.

The Market Transformation Report on plasterboard identified that recycling facilities
do not provide haulage and charge about £25/tonne gate fee for plasterboard waste.
Some arrangements have beagreed with waste managers to provide skip and
haulage services. A cost of around £80/ tonne has been indicated for the collection,
transportation and reprocessing of waste plasterbaard

7.7 Market

The increase in landfill tax, landfill restrictions and tbeus on Site Waste
Management Plans are encouraging the recycling of plasterboard. In addition, the
WRAP materials flow projebighlighted that there is a predicted increase in the
demand for gypsumCurrently agricultural and horticultural applicatioosgypsum

use mined and synthetic gypsum. The production of synthetic gypsum is predicted
to increase with the increased uséflue gas desulphurisation (the source of
synthetic gypsum) However, recycled plasterboard could provide an alternative
soure.

More specifically, in terms of using plasterboard in compost manufacture, there is
demand for the increased production of compost from green waste. The collection
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and composting of garden waste from households is an effective wdydat

Authorities to divert organic materials from landfill. Recently however Quality Meat
Scotland (QMS), the National Farmers Union Scotland (NFUS) and the National Beef
Association (NBA) have voiced concern over the use of compost derived from green
waste or food waste 0 agricultural land. The organisations have stated that the
compost could potentially harbour pathogens and weeds which could have a
detrimental effect on crops and livestock. This potentially limits the agricultural
market in the near future. There hagen a drive to increase the use of green waste
compost in landscaping as an alternative to topsoil. WRAP has published
specifications for the landscape industry (New British Standard Specification for
Topsoil (BS3882:2007)) whishdesigned to drive gpliers, specifiers and users of
topsoil, to take into account the intended use of the topsoil and ensure it is fit for
purpose. The horticulture market has seen a 21% increase in the sale offpeat
compost between 2005 and 20@Remade, 2008)

Overal, there is a trend for the increase use of green waste compost although issues
over specification threaten the viability of certain markets.

As organisations become PAS 100 certified there could potentially be an increase in
competition if companies facs their attention on similar markets. As such there may
be a need for diversification in the marketplace in terms of product outfResnade
2008)

The use of plasterboard in compost could provide an opportunity to produce a
unique product to distinguish company from other competitors (for instance
compost suitable for mushroom growing).

7.8 Competition

PBR:UK charges £110 per tonne for the provision ofyadd skip and haulage in the
Glasgow and Edinburgh area and is currently the only company knowffeto o
plasterboard recycling in Scotland. This situation is the result of there being no
plasterboard manufacturers in Scotland, therefore the plasterboard has to be hauled
back to England, comprising the bulk of the ddsTPR, 200).

7.9 Conclusion

Thisunit has identified that there is an opportunity for community groups to provide
collection services for plasterboard. There may also be potential to use recycled
plasterboard in conjunction with existing composting activities. However, permitting
and specifiation issues remain around this application.
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8 Textiles
8.1 Introduction

Textiles incorporate used clothing, carpets, furniture, footwear, and-corable
goods such as sheets and towels. Tim# relates to used clothing and nondurable
goods only.Carpets & covered in a separatanit.

The UK generates approximately 2 million tonnes per annum (2006) of clathihg
textile waste. Of thisapproximatelyl.7 million tonnesenters the household waste
stream going to landfill, 300,000 tonnisrecovered andhe remaining fraction
remainsdzy’  O02dzy i SR FT2NJ Ay @KI G A &arhbédgelzy SR
University 200®).

Increasing affluenc®2 Yo A Y SR @lathing and @hitilesdg@dvsing a
significant increase in the number of textiles consumethenUK. Furthermore
Oakdene Hollin2006) states that rew clothing sales volumes in the UK have
increased by 60% in the last 10 years.

8.2 Background

Only a fraction of textiles disposed of each year is recycled or reused in the UK.
According taCambridgdJniversitythe total recovery of textiles is approximately
300,000 tonnes per annum in the UKhis equates t@approximatelyl6% ofuK
arisings.Oakdene Hollins (200@pes on to state that@proximately 40,000 tonnes
of recovered textile waste is reus@uthe UK primarily as seconthand clothing
and the market for recycled textiles in the UK amounts to approximately 60,000
tonnes per annumApproximately 200,000 tonnes ofiaterialrecoveredis exported.

Presently the second hand clothing market is wethblished and many community
groups already deal in this marke26 Community Groups collect textiles throughout
Scotlandg collecting from kerbside, recycling banks and charity shops. Many of
these groups sort the textiles and distribute to the commity. Any remaining
material will be sent to textile merchants.

According to Oakdene Hollins, 200 tfalling price of new clothing coupled with
reducing product quality is resulting in higher volumes and lower qualities of used
clothing being generatedThis is driving down the price of used clothi@ne of the
largest textile recyclers in Scotland has stated thahsport costs associated with
collection of low cost textiles afgeingsubsidised byhe second hand clothing
markets

Textile reclamabn factories will sort textiles to establish main end destination.
Worn or damaged textiles will be processed within the factory for use as wiping
cloths and other suitable materials will be graded for other recycling applications.

The largest recyclingoglications are for mattress/upholstery products, carpet
underlay and automotive applications (mainly sound insulation materials). Other
smaller application areas include horticultural basket liners, capillary matting and
thermal insulation(Oakdene Holtis, 2006)
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In Scotlangdand assuming 10% of UK figuragproximately30,000tonnes of textiles
are collected for resale and recycling and 135,000 tonnes are landfilled. Some
material is unaccounted foranda | aadzySR G2 o6S LI NI 27

The current markets for wiper cloths and shoddy for stuffing are low value and face
competition from UK and overseas.

8.3 Processing option

There are several emerging opportunities to work in the textiles market as concern
regarding this waste stream in@ases along with the amount being generated in the
household waste stream.

There is wide recognition that there are potential markets that need to be
researched further. The Scottish Textile Strategy 20R@10states that more focus
need to be made on # production of more technical fabricsaiming at niche
markets. Oakdene Hollins highlighted the following astgntial markets which need
to be researched further:

e Lowmodulus fibre reinforced composites and Biomposites;
e Capillary matting;

e Automotiveheadliner and bootliner components;

e Automotive flooring component systems;

e Preseeded horticultural matting; and

e Air filtration.

The above markets need to go through a research and development phase and
hence no present markets are in place.

Some resealtand development for the use of recycled textiles in-peeded

horticultural matting and capillary has already taken place. This is a market
application that can also incorporate other waste materials such as newspaper waste
and gypsum waste. The aimtd produce a material which is effective in

suppressing weeds with no detrimental effect on crop yields and according to the
paper mulch manufacturer Ecocover (2008) the material will need to break down
sufficiently. A Defra study however concluded tbatause of the low technical
application of preseeded matting this attracts low added value. Conversely it
identified that the technical feasibility for capillary matting to be very high.

l'a LIFNI 2F 5STNIQa ¢2N)] 2y { (BER) khaynateo S
developing ten product roadmaps to reduce the environmental and social impacts
across the life cycle of a range of priority produattothing is one of these products.
Clothing and textiless recognised aslagh impact product categorg situation

which has beerxacerbated by the high volumes of clothes consdinethe UK.

Focusing on local markets there is an opportunity to examine recycling opportunities
in the production of new clothing and other textile products such as bagsetags
This would involve close working relationships with Local Authorities and other
organisations involved with textile collection (e.g. charity shops and Recyclatex
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members) to source suitable materials. There is increasing demand for designer

W 3 NJBr&ayicss.

Figure 3 Examples of products produced from recycled textiles

Pictures courtesy of dollyrocker.de

8.4 Technical considerations

It is important that collections prevent contamination of the textiles. Contamination
from other materials can makextiles unsuitable for both rese and recycling.

Whatever the recycling option it is likely that the textiles in question will need to be
shredded before further processingextiles, whether they come in the form of

rolled carpets, furniture, mattressesr cloth, tend to unravel and wrap around the
shafts of conventional shredders, causing them to jam Shredding systems will need
to be selected that can deal with this problem.

Different quality specification®(g.fibre type and length) épend on the rarket
applications being consideredrire resistance and user friendliness need to be
addressed.If looking at horticulture applications there would be a need to ensure
that contaminants such as heavy metals are not introduced to the soil.

It will be necessary to identify the specific fabrics that are appropriate for any chosen
application.

8.5 Regulatory considerations

Any company collecting waste textiles must be a registered waste carrier. The
processing site will also need a waste management license.

8.6 Costs Benefit Analysis

It has not been possible to do a cost benefit analysis for this market as the potential
markets are still at the development stage.

Likely equipment requirements would include:
e Transport;
e SortingCleaningequipment;

e Storage;
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e Shreddng Equipment;
e Testing of material to reach health and safety standards.
8.7 Market

Local Authorities will be under increasing pressure to provide collection schemes and
to source reprocessing outlets for recovered arisingghagroportion of textiles in
the household waste stream increases

Defra haidentified clothing as a priority product and much work is ongoing to help
further develop the markets for recycled textileAn action area within the roadmap

is to maxinse reuse, recycling and end of life negement. Defra are proposing to
undertake feasibility assessment on closing the loop on end of life clothing which will
examine:

collection and sorting infrastructure;
e reuse outlets in UK and overseas;

e upcycling opportunities (fibre types, role of blehcsmposites, solving
consistency and contamination problems, design for disassembly and
technologies, markets);

¢ downcycling opportunities (existing secondary markets, creating new
markets for recycled grades technology and capacity issues)

Any organisatin wishing to become involved or extend its involvement with textile
recycling should stay in touch with developments within the roadmap programme.

8.8 Competition

There are a number of well established organisations in the textile recycling industry.
If wishing to break into a specific market it will be necessary to work in cooperation
with others in the industry. Opportunities are likely to be focused on materials which
are currently not recycled and/or finding higher value markets.

8.9 Conclusion

Opportunities exist to develop new businesses arouextiiesbut currently new
markets are underdeveloped and require further investment in research and
development.

8.10 Further Information
Textiles Recycling Association: http://www.texirecycling.org.uk/

Defrag Envronmental Impacts Priority ProductsClothing:
http://www.defra.gov.uk/environment/consumerprod/products/clothing.htm
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9 Tyres
9.1 Introduction

The Landfill Directive bannele disposal of all tyres to landfill from 2006 (excluding
oversize and bicycle tyres).

Used tyres arise from cars, trucks and motorcycles as well as bicycles and specialist
vehicles such as tractordsed tyres arise from a number of sources, including
scrapyards, garages and specialist tyre retailers providing a network of collection
points.

In 2006 the quantity of car and truck tyres arising in Scotland30£900 tonnes
(Remade2008)

9.2 Background

Remade Scotland indicated that2006 the total receered arisings of end of life
tyres at waste management facilities in Scotland was 11,767 tonb&% of tyres
entered into a stage of final utilisation, with the remaining 44% sent onto further
processing locations.

Existing recovery routes include ambt size reduction (production of tyre shred
and crumb); tyre bale production and energy recovery (in cement manufacture).
Tyre shred, crumb and bales are used in a variety of applications.

The UK Waste Strategy 2007 highlighted that sufficient repsiegsapacity exists

to deal with all arisings, although there may be localised difficulfiesording to
Remade Scotlandis is reflected by the fact that Scotland has the capacity to
reprocess 47,500 tonnes of tyres great deal more than are geneeat in Scotland
The reprocessing capacity is reliant on a relatively small base of outlets (and can
consequently be considered to be fragile). This is particularly the case in Scotland
where 46% of the reprocessing capacity rests with only one cemeitityfac

In addition, the geographical nature of Scotland means that used tyres are arising in
remote areas and gate fees are charged by reprocessors. The current level of gates
fees in Scotland is actually making it more economic in some cases forayres t
transported to facilities in the North of England.

These factorsuggesthat there may be potential to develop niche alternative
markets within Scotland.

9.3 Processing option

The processing options proposed in thrst takes into account the tripleottom
line; encompassing environmental responsibility, social awareness and economic
profitability.

Novel products have been developed from used tyres such as swings for children,
planters for a variety of plants/trees and tough and durable carri&sings can be
hand crafted from a single tyre and come in a number of different designs including
a Reindeer, ‘Rex Dinosaur, Sea Dragon or a Motorcyéleoviding they meet

specific safety standards they are suitable for all ages from 3 years upwards.
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However, they will have a weight limit. They are supplied to the customer fully
assembled and ready to hang from a tree bough, beam or an existing swing frame.

Figure 4¢ Example swings produced from whole tyres
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Pictures courtesy afww.hibbitt.co.uk

Planters and carriers currently available on the market are made out of both whole
and parts of waste tyres. Planters can be used for planting shrubs or alternatively
could be used to protect tree saplings.

Figure 5¢ Example planterand potsproduced fromwhole tyres

Pictures courtesy afww.henandhammock.co.uk

9.4 Technical considerations

Care has to be taken to source the correct tyres for these applications. Tyres are
either of radial or crosply construction. Radial tyres contain steel wire in el

which can cause problems when cuttiggvhich can be both time consuming and
hazardous. Radial tyres are the most common and are used on all modern cars.
Cross ply tyres use fabric instead of steel for reinforcement. Cross ply tyres are still
manufactured for classic cars and motorcycles. Smaller or specialist retailers may be
amenable to source separating radial from crpgstyres prior to collection.

These will also be less desirable for use as energy recovery in cement manufacture as
the steelcontent is an important component of the process. The silica and steel

cord in tyres are used as secondary raw materials in the cement production replacing
the natural resources glass sand and ferric oxRemade Scotland, 2008)
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The products currentlpn the market are likely to be subject to patent restrictions.
The products would either need to be produced under licence or new designs would
need to be produced. The potential exists to design products which are not
currently on the market. All desigrnwill require a template.

Care would need to be taken to ensure the products are strong enough for there
intended use. For instance the stitching and handles for the carriers need to
withstand loading.

9.5 Regulatory considerations

Waste tyres must be celtted and transferred to reprocessors by a registered waste
carrier. Sites processing tyres will need a waste management license. Currently in
Scotland tyre derived materials and products are still considered as waste by SEPA
and use requires a waste magement licencexemption

A Quality Protocol has begmoducedfor the production and use of tyrderived

rubber materials. Consultation on this document was completed in March 2008. The
protocoldefines the point at which waste tyres may become a-a@s#e product or
material that can be either reused by business or industry, or supplied into other
markets, enabling recovered products to be used without the need for waste
regulation controls. In addition two Publically Available Specifications (PAS) are
available for tyresBSI PAS 108: Specification for production of tyre bales for use in
constructionand BSI PAS 107: Specification for the ofanture and storage of size
reduced tyre materialsCurrently no protocol or specifications exist for the
production of manufactured items from whole tyres. Discussions would be required
with SEPA to determine the implications of this.

Most of the tye industry is covered by a voluntary producer responsibility scheme to
ensure tyres are reprocessed in an environmentally responsible way. The Tyre
Recovery Association provides an externally audited and legally compliant system to
tracktyres thatare sen for reprocessing rather than disposal. Defra has carried out

a consultation on the duty of care system including introducing statutory reporting
for used tyres in England and Wales. A second consultation is due to be released in
2008 setting out new rgulations. No such proposals are in place in Scotland.

All swing designs would have to be independently tested and approved for safety.
The British Stadards Institutig@SIestimatedthat in the UK swings were involved

in 6,731 injuries in 1999. Thew toy safety standard BS EN-§2003safety
standards relagsto a number of indoor and outdoor toys (for family domestic use)
includingswings, slides and similar activity toyEhe British Standards Institution
states that ests address mechanical aptdysical properties, flammability and
toxicity andif satisfying the new standard the product will be approved to BS EN 71
8:2003. In addition BSI states th&E marking a product is required by lathé
product falls under one of the European UniorvN&pproach Directiveand by

adding the mark, the manufacturer declares that that the products meet all the
essential requirements of all applicable EU directives

Tyres are renowned for picking up grease. It will therefore be necessary to use a
degreaseto clean the waste tyres prior to the next stages in the product
manufacture. Compliance with the Manufacture and use of chemie&tggistration,
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Evaluation and Authorisation of Chemicals Directive (REACH) may be necessary.
Guidance can be found at Nedés.

9.6 Costs Benefit Analysis

A simple cost benefit analysis (CBA) has been completed for the production of waste
tyres into swings ocontainers

The table below summarises CBA for tyre swings.
Table7 ¢ Cost benefit analysis for tyre swings

ltem Cost Based orselling 390
Annual Capital Payment £79 tyre swings units at a
(based on 10 year revenue price of £75
depreciation period) per swhg. Staffing
costs are based on a
Annual Operational Costs single unskilled
Staffing £10,046 worker operating for
Materials £15,680 35 hours per week at
Total Annual Operating Cos £25,727 minimum wage of £6
per hour. There is an
additional
Total Annual Costs £25,751 exceptional cost in
Total Annwal Revenue £29,269 gaining safety
accreditation for the
Annual Profit / Loss Accour £3,518 SWIngs.

The results indicated a profit margin £2,083/annum in first year and
£3,518/annum in subsequent years.

The table below summarises CBA for tyre containers.
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Table8 ¢ Cost benefit analysisair tyre containers

Item Cost :
Based orselling

Annual Capital Payment £79 781 tyre
(based on 10 year
depreciation period)

container units
at a revenue

price of £35 per

swing. Staffing

Annual Operational Costs

Staffing £10,046 costs are based
Materials £15,782 on a single
Total Annual Operating Cos £25,828 unskilled worker
operating for 35
Total Anrual Costs £25,907 112121 _p(_ar week
at minimum
Total AnnuaRevenue £27.,318 wage of £6 per
hour.
Annual Profit / Loss Accour £1,410

The results indicated a profit margin £1,410/annum in first year and
£1,465/annum in subsequent years.

The main assumptions used in the CBA are as follows:
e 1 urskilled employee;
e Individual employed at minimum wage;
e 4 hours manpower per swing.
e 3 hours manpower per planter

¢ Independent Safety tests required per design and all costs incurred in first
year.

e Swings retail at £75.00. However swings currently on maekail at up to
£100.

¢ Planters retail £35.00. However planters currently on market retail at up to
£50.00.

The main exclusions from the CBA are as follows:
¢ Gate fee: assumed no income from gate fee;
e Collection costs: no costs for collection included;
e Jte storage: assumed area available for site storage;
e Site rent: assumed no rent;

e Energy costs for heating and lighting: no costs included (depends on whether
incorporating into existing business);
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e Costs for patent of design and/or licence of design frorataer company;
¢ Inflation: not included.
9.7 Market

In Scotland, the market price for reprocessing of tyres for recycling via ambient size
reduction or baling is £50.6065.00.

The Blue Circle cement works in Dunbar takes large voluntgsesf(22,000
tonnes). According to one cement worksgate feeof £85.00/tonne of tyres
delivered to sitds charged

If community groups are able to accept tyres without charging a gate fee then it
could prove attractive to organisations attempting to find outlets faste tyres
particularly in remote areas. However a collection service may need to be offered.
Costs for collection have not been included in the CBA.

There are a number of outlets available for these particular items ranging from large
organisationsa® YL Ay 3 (2 AYLINRZS GKSAN WaAINBSYyQ ONJI
dza S @ CKS Wy2@StieQ FFrOG2NJ YI1Sa (GKS LINERdz
Communitygroups would need an effective marketing strategy including website

sales and local sales.

Developng partnership working withocal Authorities may lead to orders for local
authority run parks and gardens. Lodalithorities are increasinglyhaving to
implement sustainable procurement including the purchase of recycled goods.
Markets are also likelyotexist at local garden centres.

9.8 Competition

A number of online organisations sell these swings and planters throughout the UK.
At present it appears that most of these products are imported from outside of the
UK and therefore UK based companies maynbereésted to find more local suppliers

or add additional products to their range. In addition, there is the potential to access
more local markets.

9.9 Conclusion

The CBA has illustrated the potential to make a profit from the production of tyre
based novity products. Any such enterprise would strengthen the market for used
tyres within Scotland.

The main barriers to be overcome are:
e Regulator issues regarding the definition of waste.
e Sourcing of appropriate tyres.
e Collection arrangements.

Providing theséssues can be overcome and an effective marketing strategy can be
put in place any such enterprise could successfully provide local employment and
divert waste from landfill. Also move waste further up the waste hierarchy (away
from energy recovery). Thewould be the potential to work with schools and
colleges
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10 Discussion

10.1 Feasibility

Table8 summarises the opportunities and barrieassociated with eachnit relating
to technical considerations, regulatory consideration, costs, market potential and
present competition An assessment of the overall potential for each opportunity
explae is given.
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Table9 ¢ Summary of Barriers and Opportunities Associated withn-core materials

Material Technical Regulatory Cost Market Competition Overall Potential
Carpet Potential market areas  Potential market areas  Lack of informationto ~ Need for market Existing companies who LOW
subject to research and  subject to research and make assessment. applicationdor recycled  collect carpet would
development. Technical development. Technical carpet identified. provide some barriers to
issues will vary. issues will vary. new players. Potential fc
current organisations to
expand the applications
they offer for carpets.
Additional competition
will be dependant on
potential market area
explored after further
research and
development.
Expanded Staff training Waste management Dependant on availabilit Current high oil prices  Level of competition MEDIUM
polystyrene requirement. licence. of grant to make viable. make economics unclear.
Consideration of sources Health and safety. favourable. Opportunity to corner
and collection systems Risk related to potential domestic waste stream.
required. for EPS in waste stream
decreasing in the future.
Mulch Abilty to process paper Waste management Potential to make Need for alternative Established inorganic MEDIUM
applications correctly for mulching licence. sufficient profit margin. WSy @A N2 y Y Sy mulches.
applications. Health and safety. products. Green waste alternatives
Sele_ction of correct pape pas 100 Pot_entid applicationina  other paper end market:
quality. variety of markets. e.g. paper mils.
Plasterboard Suitable collection Waste management Lack of information to Need for market Only one company in LOW

arrangements and
adequate screening.

licence.
Health and safety.

make assessment.

applications for recycled
plasterboard identified.

Issues ovespecification

Scotland offering
plasterboard recycling.
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Material Technical Regulatory Cost Market Competition Overall Potential

Dust control. Permitting issues. and permitting.

Textiles Suitable collection Waste management Lack of informationto ~ Need for market Well established industry LOW
arrangements to preveni licence. make assessment. applications for recyed  in certain areas.
contamination. Health and safety. textiles identified. Opportunities focused or
Quiality specification and developing niche areas.
selection of appropriate
material.

Tyres Sourcing of correct type Waste management Potential to make Adequate reprocessing  Similar products widely MEDIUM

tyre for application. licence.

Patent considerations.  Permitting.

Safety requirements. Safety regulations.
Health and safety.

sufficient profit margin.

capacity for tyres availab available via interneg
in Scotland. Therefore, require effective
market opportunities marketing strategy.
likely to be greater in

more remote areas of

Scotlandfurther from

large reprocessors)
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10.2 Funding Options

There are funding opportunities in Scotland for community groups looking to
develop their facilities and capacity.

Details of two of the main funds, INCREASE and the Climate Challenge Fund, are
given below. Details of other National funding sources can be found at:
http://lwww.sepa.org.uk/nws/funding/national.htm#ancheincrease.

Increase Fundhttp://www.increase-programme.org.uk/

The INCREASE Programme is delivered in partnership with the Community Recycling
Network for Scotland (CRNS) and aims to supporfoieprofit, communitybased
recycling, reuse, composting, waste minimisation and waste education projects,
across Scotland . The programme runs a-ti@ogrant scheme supporting small

projects between £5k to £30k and larger more strategic projects from £30 to £200k.

ClimateChallengd-und CCF) http:// www.keepscotlandbeautiful.org/ccf.asp

The Scottish Government has ambitions to deliver an 80% reduction in Scottish
emissions by 2050. The Climate Challenge Fund, of £18.8m over three years (2008
11), is designed to enable communities to come forward withir own solutions to
make a significarmeduction in carbon emissiong here is no set grant and no
minimum level of award but a £1,000,000 maximum has beenApplicants must

be Scottish based and by the time a grant is approved they must alegdakyl
constituted, notfor-profit community groups.

CCHrants are primarily designed to help communities reduce their carbon
emissions.The projects funded will be expected to be ambitious in their work to
reduce emissions, for example aiming for 30%uions or more in carbon
emissions over three years. However, priority will also be given to ideas that also
help strengthen local economies, improve community cohesion, and other social
objectives alongside making significant carbon emissions reductions

Funding is available f@rojects to reduce carbon emissioasgy.:

e Support community organisations to develop carbon emissions reduction
action plans

e Pay for costs associated with feasibility studies or community engagement for
carbon reducing projectsral action plans.

e Pay for community capacity building (awareness raising around carbon
emissions reduction, relevant training and skills development)

e The costs of a community establishing a partnership, setting up a company or
project management costs rekd to the community carbon emissions
reduction project or action plan

The grant scheme specifically requires that the community be the lead player in any
partnership with the community at the heart of all decision making relating the
project. The guidingprincipals of the fund are:

e Makes significant carbon emissions reduction as the central focus, but also
brings wider environmental, social and economic benefits;
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e Be community based, and have the community at the centre of decision
making;

e Seeks to improw quality of life now and for future generations.
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11 Conclusions

This study has undertaken a broad review of difficult and-oore recyclates to
consider the potential for future market development in recycling by community
groups. From this broad reviewaeeas were identified meriting further research

and 6 detailedunitshave been produced. There are clear opportunities and barriers
associated with each of these market applications.

Each case study has been assessed for potential to take forward asn@dium or
low. No material applicationg/ere identified as high potential to take forward.
Tyres, EPS and mulalere identified as medium potential to take forwar@arpets,
plasterboard, and textileg/ere identified as low potential to take forward.

Market Development for Norcore Recyclates in the Community Sector 43



Bibliography

Greenspec. Carpet/matting fibres, backing and underlays compared.
http://www.greenspec.co.uk/html/materials/carpets.html

Carpet Recycling UKittp://www.carpetrecyclinguk.com/

Spruce Carpetsittp://www.sprucecarpets.org.uk/

Greenback Recyclinigttp://www.greenbackrecycling.co.uk/home.html

Netregs. Manufacture and use of chemicalggistration, evaluation and authorisation of
chemicals (REACH).
http://www.netregs.gov.uk/netreys/275207/1770311/?version=1&lang=_e

Scottish GovernmentSpeeches and Statements. New vision for waste.
http://www.scotland.gov.uk/News/ThisVeek/Speeches/Gener/visionfor-waste/

Turfmaster http://www.easylawn.com/turfmasterprofitsheet.pdf

Mid UK Recyclingattp://www.mid ukrecycling.co.uk/content/view/57/105/

Tyre Recovery UKttp://www.tyrerecovery.org.uk/

Textile Recycling Association. http://www.textriecycling.org.uk/recyclatex.htm#10

Market Development for Norcore Recyclates in the Community Sector 44


http://www.greenspec.co.uk/html/materials/carpets.html
http://www.carpetrecyclinguk.com/
http://www.sprucecarpets.org.uk/
http://www.greenback-recycling.co.uk/home.html
http://www.netregs.gov.uk/netregs/275207/1770311/?version=1&lang=_e
http://www.scotland.gov.uk/News/This-Week/Speeches/Greener/vision-for-waste/
http://www.easylawn.com/turfmasterprofitsheet.pdf
http://www.midukrecycling.co.uk/content/view/57/105/
http://www.tyrerecovery.org.uk/

References
CRNS2007. Mappindreport on the Community Recycling Sector in Scotland 2006. CRNS.

University of Cambridge Institute for Manufacturifg®06. Well Dressed? University of
Cambridge

AEA Technology F2003. The Composition of Municipal Solid Waste in Wales. Welsh
Assembly Garnment.

The Expanded Polystyrene Packaging Group. www.eps.co.uk

Department of Environment, Fisheries and Rural Affape7.
http://www.defra.gov.uk/EN/IRONMENT/WASTE/strategy/strateqy07/pdf/wastednex

c16.pdf

WRAP, 2005. Review of Wood Waste Arisings and Management in the UK.
http://www.wrap.org.uk/downloads/WOO0041Final_summary_report.3997da54.pdf

Oakdene Hollin2006. Recycling of Low Gradet@ing Waste. Defra.

Scottish Environment Protection Agen2906 Agricultural Waste, Frequently asked
guestions http://www.sepa.org.uk/pdf/agriwaste/guidance/fags.pdf

Warnicket al, 2006. Weed Suppression with Hydramulch, a Biodegradable Liquid Paper
Mulch. Renewable Agriculture and Food Systems: 21(4)

Ecocover. http://www.ecocoveamerica.com/organieveed-controlproduct.htm

Radics et al2004. Comparison of Different Mulching methods for Weed Control in Organic
Bean and Tomato. Acta horticulturae 638.

Jenni et gl2004. Degradable Mulch as an Alternative for Weed Control in Lettuce Produced
on Organic Soils. ca horticulturae 638.

European Comuomities 2007. Different Organic Farming Patterns within-2&. An
overview of the Current Situation.

http://epp.eurostat.ec.europa.eu/cache/ITY _OFFPUBBB7-069/EN/KSSF07-069
EN.PDF

Scottish Environment Protectiohgency2004 Interim SEPA Technical Guidance Note. The
Disposal in Landfills for Neddazardous Waste of Gypsum Wastes.
http://www.sepa.org.uk/pdf/guidance/landfill_directive/Disposal_Gypsum_Wastes.pdf

AEATechnology PIQ006. Review of Plasterboard Mait Flows and Barriers to Greater
Use of Recycled Plasterboard. WRAP.

Letsrecycle.con008. Demand Prompts Plasterboard Recycling Expansion.
http://www.letsrecycle.com/do/ecco.py/view_item?listid=37&listcatid=217&listitemid=964
3

Waste and Resources Aat Programme2005-2007. Using Recycled Gypsum to Improve
Growing Conditions for Potatoes and Wheat.
http://www.wrap.org.uk/construction/plasterboard/active_projects/using_recycled.html

Market Development for Norcore Recyclates in the Community Sector 45


http://www.defra.gov.uk/ENVIRONMENT/WASTE/strategy/strategy07/pdf/waste07-annex-c16.pdf
http://www.defra.gov.uk/ENVIRONMENT/WASTE/strategy/strategy07/pdf/waste07-annex-c16.pdf
http://journals.cambridge.org/download.php?file=%2FRAF%2FRAF21_04%2FS1742170506001542a.pdf&code=a623eaf82de5e3cb79829c68c457666d

Waste and Resources Action Program@@07. Recycled Gypsum as d $matment in
Potato Production. WRAP.

Market Transformation Programn#2006. BNPB2: PlasterboardVaste Management

University of VictoriaPlasterboard Student Work.
http://www.victoria.ac.nz/architecture/sustainability/plasterboard.aspx

Oakdene Hollin006 Diverting Plasterboard Waste from Landfill in the UK.

WRAR2007. Capture of Waste Plasterboard on Construction Sites: Demonstrating Cost
Effective Solutions to the Capture of Waste Plasterboard on Construction Sites.

WRAR2007. Using Waste Plasb®ard in Mushroom Compost.

AEATechnology PI2006. Review of Plasterboard Material Flows and Barriers to Greater
Use of Recycled Plasterboard. WRAP.

RemadeScotland?2008. Markets for Recyclable Materials in Scotland 2007. Unpublished.

Department of Emironment, Fisheries and Rural Affa807. Sustainable clothing
roadmap briefing note December 2007:sustainability impacts of clothing and current
interventions.http://www.defra.gov.uk/environment/consumerprod/pdf/clothingdpriefing-
DecO7.pdf

Oakdene Hitins,2006. Recycling of Low Grade Clothing Waste. Defra.

Scottish EnterpriseScotland at the cutting edge. A strategy for the textiles industry in
Scotland 200-2010. http://www.scottish-enterprise.com/publications/scottishtextiles
strategy0710.pdf

Envronment Agency & WRAP. The Quality Protocol for the production and use of tyre
derived rubber materialshttp://gpyrl.dialoguebydesign.net/docs/QP_Tyres.pdf

WRAP. Tyre Specificatiomstp://www.wrap.org.uk/construction/tyres/tyres.html

British Standardinstitution,2003. BSI Group Updates Toy Safety Standards.
http://www.bsi-global.com/en/AboutBSI/NewsRoom/BSNews
Content/Disciplines/Qualitand-Businesdmprovement/BSIGroupUpdatesToy-Safety
Standardsg

http://www.netregs.gov.uk/netregs/275207/1770311/?version=1&lang=_e

Market Development for Norcore Recyclates in the Community Sector 46


http://www.netregs.gov.uk/netregs/275207/1770311/?version=1&lang=_e

