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Executive Summary  

This report represents the output of a 6 month intensive research project into arisings and flows 
within the South East region of waste materials that may be regarded as ôbulkyõ or ôdifficultõ.  
This covers materials that either pose a disposal challenge at landfill or mass burn incinerators 
or offer an obvious diversion opportunity given the necessary infrastructure.  
 
Remade South East commissioned Beyond Waste to undertake a survey of different sources and 
organisations to quantify and identify the routes available to increase the exploitation of 
specified bulky waste landfill diversion opportunities in the region.  This is part of the overall 
ERDF project intended to trial methods so this project was undertaken with a delivery focus in 
mind.  
 
The intention is to generate baseline data that may help quantify the market opportunity; to 
identify business opportunities; and to promote the development of stronger relationships 
between waste management companies, social enterprises and local authorities so that 
collaborative market solutions for these materials might be developed. In addition the 
information generated will contribute towards raising awareness of Small & Medium Enterprises 
(SMEs) producing bulky waste streams of the potential benefits (cost savings and environmental 
impact reductions) from alternative outlets for these materials.  
 
What is Bulky Waste? 

The target materials identified for study range from truly bulky items (high volume low weight 
like furniture) through to difficult waste streams such as plasterboard. 
 

1. Flooring ð carpets and tiles 
2. Mattresses ð foam and sprung 
3. Furniture ð household and commercial 
4. Bulky Plastic ð industrial and household 
5. Treated Wood ð category C & D 
6. uPVC ð windows and other 
7. Plasterboard ð new and old 
8. Ceramics ð sanitaryware and other 

 
These are referred to as the ôtarget materialsõ throughout the report. 
 
Why Bulky Waste? 

Increasingly as recycling rates improve for materials such as paper, green waste, cardboard and 
producer compliance schemes for packaging and Waste Electrical & Electronic Equipment (WEEE) 
take effect the residual waste stream begins to consist of greater proportion of materials that 
are in effect ôorphanedõ under current arrangements.  Bulky waste items start representing a 
significant proportion of residual waste outputs from Household Waste Recycling Centres (HWRC).  
Local authorities starting to look at diverting these materials opens the way to consideration of 
arisings outside the municipal solid waste (MSW) stream as combined tonnages may generate a 
critical mass to support action. In addition the difficulty posed by certain bulky waste going to 
mass burn incineration opens up the opportunity for diversion to higher levels of the hierarchy as 
it requires pre treatment (size reduction) anyway. 
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How Much Bulky Waste is Out there?  

Through an in depth desk research process we have derived estimate for arisings for each of the 
target materials arising within the South East. Due to the relatively scant nature of data these 
are necessarily high level estimates and should only be seen as indicative values.  
 

Total Estimate 

(tpa)

Flooring 83,500

Furniture 164,900

Mattresses 27,000

Bulky Plastics  22,000

Treated Wood 393,000

uPVC Windows 33,350

Plasterboard 155,000

Ceramics 36,800
 

 
Table 1: Headline Estimated Arising Data for Target Materials in the South East  

 
A total value across the entire target streams is meaningless as the materials differ so much in 
nature.  What is more relevant is identifying within each stream the material breakdown as 
commonality of material content leads to synergies between streams. Table 2 presents an 
indicative apportionment of material content. Plasterboard and Ceramics have been excluded 
from the breakdown as they are composed of materials with their own distinct management 
routes. 
 

 

organic

hard 

plastic

fibre foam & 

fabric 

other metal Cat D Cat C fibre

Flooring 83,500 908 29,043 40,842 12,707

Mattresses 27,000 0 1,080 4,050 4,860 8,100 0 6,210 4,050

Furniture 164,900 8,579 6,196 52,901 55,284 41,940

Bulky Plastics  22,000 22,000

Treated Wood 393,000

uPVC Windows 33,350 33,350

Plasterboard 155,000

Ceramics 36,800

64,836 30,123 10,246 45,702 61,001 16,757

Total 

Estimate 

(tpa)

wood

393,000

synthetic 

496,434  
 

Table 2: A pproximate Material Content of Streams  from Table 1 data  
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Accounting for Bulky Nature 
Due to the bulky nature of many of the target materials it is the low density that may be of 
more significance operationally. We have applied some conversion factors to the total tonnages 
to arrive at a volume figure for each stream. Results are shown in Table 3. 
 

Total Estimate 

(tpa)
Volume 

(tonnes/m3)
Flooring 83,500 363,043

Furniture 164,900 499,697
Mattresses 27,000 182,039

Bulky Plastics  22,000 88,000

Treated Wood 393,000 701,786

uPVC Windows 33,350 115,000

Plasterboard 155,000 254,098

Ceramics 36,800 n/a  
 

Table 3: Notional Volumes Occupied by Table 1 estimates  

 
This is as delivered and gives some indication of the volume occupied in transit plus of landfill 
space that may be occupied. This gives a total notional volume of 2.2 million m3 .  This equates 
to more than the combined remaining non inert landfill capacity in Surrey and Berkshire 1. 
Ceramics have been discounted as its inert nature means it will be acceptable into non landfill 
routes such as hardcore fill. 
 
Economics 
Until either landfill prices are set to reflect volume and diversion targets are expressed in more 
than just tonnes the true value of diversion of bulky waste from landfill is unlikely to be 
captured. On reflection charging by volume at the landfill would seem sensible as it is void that 
is of value to the operator rather than tonnageð. It was reported that some sites did charge a 
surcharge for mattresses and a US study has calculated that the void saving could be worth 
landfill site operators subsidising diversion to the tune of $15 per mattress. Certain EfW plants 
discourage receipt of mattress-only loads by premium gate fees due to the operational problems 
associated with mattresses management. There are also issues about transport costs reflecting 
the true cost of use of fossil fuels when moving materials around the country working against the 
development of local markets. The move towards carbon avoiding metrics to measure recycling 
for more traditional materials such as glass packaging combined with the opportunity for local 
authorities to claim carbon savings under the Carbon Reduction Commitment may open up a 
shift beyond weight based recycling targets in the medium term. 
 
Data Quality  
Due to the very nature of most of the target materials, arisings are occasional ð some being 
seasonal (household bulky plastic such as garden furniture for example), others only arising as 
items are replaced (furniture for example) or at the point of demolition (treated wood and 
plasterboard). Both types of arising are subject to fluctuation in economic conditions where 
sales of new products tail off and new build and a more ômake do and mendõ approach might be 
taken.  
  

                                            
1 Table 9 Declared Capacities of Landfill First Annual Strategic Waste Monitoring Report for South East England Beyond 

Waste for SERTAB February 2010. 
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Due to the scant nature of data it is not possible to apportion the arisings down to sub regional 
or county level. We have however sourced data from WasteDataFlow for materials that fall 
within the MSW where they have been reported on separately.  We recommend that more local 
studies be undertaken for the true potential to be exploited. In order to do this effectively a 
methodology that reflects the variable nature of arisings need to be developed so that estimates 
from snapshot studies can be extrapolated up realistically. For local authorities, seasonal studies 
of inputs to HWRCs combined with monitoring of kerbside collections should start to yield a 
picture that a comprehensive diversion service could be rolled out.  
  
Future Proofing the Findings 
The data obtained is based on snapshot of products that are currently working their way through 
their useful lives to the End of Life phase. In many cases materials coming through may be at 
least 10 years old. As materials and products evolve so will the material composition of target 
streams change. For example the introduction of laminated and multi layer plasterboard is not 
accepted by the key recycler serving the southern sector of the South East.  This will present a 
growing challenge over time.  
 
There is therefore a need to forecast arisings into the future accounting for these compositional 
changes and then monitoring any challenges that arise. Our desk research has identified a 
number of useful studies in this regard ð particularly central Governmentõs Market 
Transformation Programme and Sustainable Consumption & Production functions ðwhich could be 
used as a basis to develop forecasts for the region. This data and projection might then be 
usefully exposed to peer review to get a clear sense of what challenges might lie ahead.  
 
Study Findings 
 
The research has revealed a number of interesting initiatives either happening or planned for 
many of the materials targeted by the study, opportunities that have previously been neglected. 
It is perhaps significant that, since Remade South East originally identified these materials as 
requiring specific attention in its bid to the SEEDA administered ERDF fund 2 years ago, market 
conditions have changed considerably. 
 
Most materials are the focus of market development and much progress has been made. 
However, there is still work to be done if the carbon reduction benefits of diverting these 
materials from landfill are to be realised and maximised. Some initiatives elsewhere in Europe 
provide a steer towards new market possibilities ð however these must always be read with an 
eye towards the ways in which waste is managed in the UK. They may not always be replicable 
given the current institutional arrangements, legal requirements and financial and operational 
context.   
 
The report outlines existing initiatives, identifies potential gaps in market and geographical and 
recommends how these gaps might be filled. The wider context of the ERDF project may allow 
some of these possibilities to be explored further, translating the written word to practical 
action. 

 
Carbon Implications 
The growing policy focus on carbon reduction is resulting in the development of metrics to 
measure carbon savings associated with diversion of certain materials from landfill.  A thorough 
review of technical sources for the target materials has been undertaken in collaboration with a 
Life Cycle Assessment expert from the Technical University of Denmark. While this has revealed 
some useful indications of benefits we found that there is insufficient data to form firm 
conclusions on the merits of different End of Life routes for all materials under consideration.  
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However the following preliminary findings do emerge: 

¶ For carpet there is a strong indication that reliance on traditional Energy from Waste plants 
may be the least preferred option for synthetic based carpet. The use of material either for 
high grade recycling or SRF would be better to reduce carbon emissions. For wool rich 
material landfill may even be preferred over EfW as the organic carbon is sequestered. 

¶ The complexity of composition of items such as furniture make it impossible to arrive at any 
definitive conclusion around preferred management routes other than to promote reuse as 
the carbon savings of replacing new for old are apparent. 

¶ For plasterboard, local open loop recycling routes such as use to land may be preferable to 
long distance closed loop recycling back to plasterboard manufacture. However bearing in 
mind that there are two manufacturing sites in the region closed loop outlets may be 
preferable for the South East. 

 
Further work is needed to firm these findings up and we recommend this be flagged to national 
delivery bodies such as WRAP and DEFRA too. 
  
Recommendations for A ction  
 
Three principal follow-up priorities emerge from the ôemerging markets analysisõ. Each requires 
discussion with key delivery partners to agree the ôopportunities to be exploitedõ, and ôobstacles 
to be overcomeõ. 
 
1.  Piggy back bulky plastic onto  existing  collection and pr ocessing systems for other 
polymers . 
 
These offer potentially the biggest single opportunity from the range of material streams studied 
- Do contractors collecting commercial waste plastic have the capacity to expand to process 
bulky plastics, including the wider polymer types and item sizes involved, and the removal of 
residues in plastic containers?  Our analysis suggests the answer to this is yes, and that bulky 
plastics will continue to be generated at similar volumes in future, notwithstanding continuing 
changes in both applications and polymers used. 
 
The Kent County Council bulky plastic trials show there is a specific opportunity at HWRCs given 
sufficient space for separate large skips for plastics. However there is a tension between 
compacting for transport efficiency and effective separation if undertaken by manual sorting, or 
a mixture of manual and mechanical sorting.  Development of source separation (to eliminate 
contamination & improve quality) or reconfiguring existing mechanical sorting systems could 
resolve this. Another route would be a network of local sorting sites, located in and targeting 
areas of higher population density in the South East, where the necessity to compact would be 
reduced/eliminated.  
 
2. Expand reuse, and ôpreparation for reuseõ including cleaning/repair  
 
The most prominent gaps in the region often fall into the reuse category. While reuse potential 
may be limited for certain target materials e.g. plasterboard, considerable untapped reuse 
potential still exists in furniture, bedding and wood in particular ð as highlighted by an audit of 
Medway Councilõs bulky waste kerbside collection scheme where at least a third of the residual 
material was identified as being suitable for diversion via reuse. The revision of the Waste 
Framework Directive has introduced shift towards reuse, and should see a resulting expansion in 
capacity. However, there is some doubt about whether contractors and third sector reuse 
projects collecting or handling bulky goods, particularly furniture, have the capacity and interest 
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in targeted expansion to a full range of  bulky items including those that may be of lower value 
or may require some refurbishment work prior to being in reusable condition. 

  
The first consideration is the extent to which reuse can be achieved with minimal extra handling, 
storage and/or processing costs. The second is the cost of addressing contamination and any 
extra future regulatory requirements on reused product e.g. to viable and environmentally safe 
cleaning prior to reuse, including residue removal from plastic drums or mattress cleaning and 
repair that guarantees that outlets for reused product can be developed.  The development of 
reuse credit schemes for third sector bodies entering into contractual relationships with local 
authorities for municipally sourced bulky waste may assist this. 

 
3. Biomass offers significant opportunities  
 
The definition of biomass applies to feedstock of sufficient quality for use in non- Waste 
Incineration Directive compliant boilers.  Extra definitions can be expected in national guidance 
on compliant plant and inputs, given the new Governmentõs pledge to support renewable energy 
expansion. An international trade in wood chip already exists with significant exports to 
Germany and Scandinavia ð where different classes of plant take various grades of wood chip.  
The opportunity is there to develop capacity locally, were secondary material prices to be 
sufficiently attractive to outbid the net income from export. The recent introduction of 
Renewable Obligation Certificates and prospect of a Renewable Heat Incentive should all help 
tip the balance towards development of local capacity. 
 
 A network of aggregators is already established but, if the region is to develop its own capacity, 
higher priority needs to be given to supply inter- regional demand. In turn demand needs to be 
stabilised, by the identification of (at least four), and preferably more accessible southern UK 
biomass plants.  This would address current concern at inconsistent demand from Slough HP 
(Scottish and Southern Energy). There are also problems of inconsistent nature of waste wood, 
both in tonnage volume (seasonal) and composition (contamination issues).  
 
The plant in Lancing operated by Sussex Waste Recycling is actively seeking clean wood to offset 
the high calorific value of skip waste residues due to technical limitations of the installed plant. 
The main driver will continue to be the market price for waste wood. Possible solutions that will 
assist will include a range of clear specifications for grades of biomass suited for use in non WID 
compliant plant; this is something being developed as part of the WRAP/Environment Agency 
Wood Waste Protocol.  Integration of consideration of the energy agenda with waste should help 
smooth consideration of planning applications for such plants.  
 
WIDER RECOMMENDATIONS 
 
a.   OVERALL 

¶ Create a link to new Governmentõs emerging ôzero wasteõ focus, and convergence between 
waste and energy policy via commitments on Anaerobic Digestion and renewable energy 
expansion. This will be clearer when the draft thinking on the revised Waste Strategy is 
issued, following inputs by industry and stakeholders. Given the new Governmentõs 
objectives to reduce avoidable controls on industry, it will be likely that any new policies 
will involve the minimum market intervention needed to achieve proportionate benefits, and 
may involve strategies of more barrier removal rather than interventions. 
 

¶ The Waste Framework Directive revision is likely to lead to initiatives at all hierarchy levels 
with an emphasis on raising attention towards reuse. To promote this there is a need to 
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develop a wider understanding on what is 1.  Reusable, 2. Recyclable, and 3. Recoverable, to 
inform all stages from source to disposal. For reuse, exploration and development of leasing 
models can be expected to become increasing economic for other higher value products and 
equipment, as has been shown in research by feedback into product design by the Centre for 
Sustainable Design (CfSD) and Brighton University.  Businesses also need to know much more on 
what happens to their waste and audit their contractors to ensure what they believe is 
happening is actually happening to their waste. 
 
Unless landfill bans are introduced for certain materials, as was mooted by the previous 
Government, this may be left to be driven in larger organisations by Corporate Social 
Responsibility and the Carbon Reduction Commitment. 
 

¶ Encourage local authorities and waste contractors to recognise the potential inter-
connections of apparently disparate bulky elements in different waste streams. Combined 
these could form a critical mass of target material. For example the textile content of 
furniture and beds. This synergy is being recognised by some market leaders ð for example 
Matt UK is now entering into an agreement with LCRN to use its mattress recycling facilities 
to take furniture for repair and dismantling. 
 

¶ Opportunities for parallel and joined-up diversion of carpets, mattresses and furniture are an 
example of the greater opportunity from combining several bulky waste materials into a 
single collection and bulking system, ahead of separate processing streams later. They might 
lend themselves to blending into quality Solid Recovered Fuel (SRF). 

 

¶ Remade South East needs to build relationships with material or sector-led initiatives e.g. 
Carpet Recycling UK, Recovinyl, that are seeking to enhance activity in the region on the 
basis of an overall framework and co-operate with parallel initiatives, engaging with sector 
organisations on how other agencies in the South East might assist collectors and 
manufacturers in non-monetary ways and act as broker. 
 
b          MATERIAL SUPPLY QUALITY FOCUS  
 

¶  Focus on dealing with single material items or items where different materials can be 
readily separated first. These should be easiest for producers to understand and tackle. 
Improving separation for recycling/reuse through onsite separation trials may help. For 
example, introducing a second non-inert skip for PVC windows and bulky plastics on 
construction sites. Separating window glass from uPVC window frames also has an emerging 
market which is currently not being fully exploited. 

 

¶ Explore potential for establishment of network of sites for separation of house clearance and 
building maintenance waste through ôMan in Vanõ type operators through setting up a trial to 
separate out and quantify actual arisings, establish the contribution these waste make to 
residual waste coming for transfer stations and establishing willingness of customers to pay 
for landfill diversion.  
 
c          BULKY ITEM REUSE 

 

¶ Organise specific events to increase awareness of potential of large item reuse e.g. ôBulky 
Item Reuse - Plenty of Opportunities Beyond Furniture and Electricalsõ perhaps with sector 
focus. Use events to raise awareness and sharing learning on mattress and carpet reuse, wood 
and bulky plastics opportunities.   
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Event design will need to include the different drivers and separation challenges for the three 
core sectors (commercial and industrial, municipal and construction) as well as provide 
intelligent analysis on the differing projected opportunities for these four target materials.  
This promotion should ideally be supported by basic cost data to support development of 
business case.  
 

¶ Develop links between MSW stream sites such as HWRCs and commercial reuse operations 
such as the Brighton & Hove Wood Recycling Project and Tiger Enterprises and similar entities 
with synergies in approach or resource opportunities. For example linking Tiger into local 
HWRC to supply reusable items like sanitaryware. 
 

¶ Develop proactive models for social enterprise and community recycling networks, small 
waste and recycling companies, and councils to work together.  

 

¶ Where reuse is not feasible explore possible ôsecondary reuseõ options ð the use of an item for 
a different purpose from that which it was originally intended to be used, e.g. large plastic 
drums and containers capable of easy cleaning and/or adaption into new containers, water 
butts or compost tumblers being made in Greenwich from concentrated orange juice drums. 
Similar models exist with the Mid Sussex Wood Recycling project where drum reels are 
converted to garden seating. 
 

¶ Promote commercial waste exchange websites, and listing on sites already operating in the 
South East. But aim to consolidate too. 

 
d          PROCESSING FOCUS 

¶    Organise targeted event for bulky plastics, recognising that progress depends on networking 
sources, collector/processors and end users in the region to create a critical mass of good 
quality material. 

¶    Address the need for increased flexibility of container plastic recycling infrastructure including 
agricultural sources. Critical issues include sharing best practice on size reduction for larger 
items feeding recyclate, or best viable use of compaction while remaining aware of the need 
to deal with potentially hazardous residues. 

¶    Conduct a market risk assessment on implications of tightly defined specification of feedstock 
suitable for biomass with waste and recycling companies and possible impact/opportunities of 
waste protocol for wood on South East businesses and users.  

¶    Consider trials on the separation of feedstock suitable for non Waste Incineration Directive 
compliant biomass and Solid Recovered Fuel. Also trials on carpet separation for recycling in 
view of significant demand expressed by contract installers. 

¶    Promote processors in the region who responded to survey, by way of entry to material 
specific web directory e.g. bulky plastics focus, and commit also to promote new processors 
arising after study publication. This could be via entry to the Environment Agency maintained 
Waste Directory and WRAP online material specific database. 

 
Beyond Waste 
31.08.2010  
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Introduction  
 
This report represents the output of a 6 month intensive research project into arisings and flows 
within the South East region of waste materials that may be regarded as ôbulkyõ or ôdifficultõ.  
This covers materials that either pose a disposal challenge at landfill or mass burn incinerators 
or offer an obvious diversion opportunity given the necessary infrastructure.  
 
Remade South East commissioned Beyond Waste to undertake a survey of different sources and 
organisations to quantify and identify the routes available to increase the exploitation of 
specified bulky waste landfill diversion opportunities in the region.  This is part of the overall 
ERDF project intended to trial methods so this project was undertaken with a delivery focus in 
mind.  
 
Project Objectives  

The intention is to generate baseline data that may help quantify the market opportunity; to 
identify business opportunities; and to promote the development of stronger relationships 
between waste management companies, social enterprises and local authorities so that 
collaborative market solutions for these materials might be developed. In addition the 
information generated will contribute towards raising awareness of Small & Medium Enterprises 
(SMEs) producing bulky waste streams of the potential benefits (cost savings and environmental 
impact reductions) from alternative outlets for these materials.  
 
The target materials identified for study range from truly bulky items (high volume low weight 
like furniture) through to difficult waste streams such as plasterboard. 
 

1. Flooring ð carpets and tiles 
2. Mattresses ð foam and sprung 
3. Furniture ð household and commercial 
4. Bulky Plastic ð industrial and household 
5. Treated Wood ð category C & D 
6. uPVC ð windows and other 
7. Plasterboard ð new and old 
8. Ceramics ð sanitaryware and other 

 
These are referred to as the ôtarget materialsõ throughout the report. 
 
Increasingly as recycling rates improve for materials such as paper, green waste, cardboard and 
producer compliance schemes for packaging and Waste Electrical & Electronic Equipment (WEEE) 
take effect the residual waste stream begins to consist of greater proportion of materials that 
are in effect ôorphanedõ under current arrangements.  Bulky waste items start representing a 
significant proportion of residual waste outputs from Household Waste Recycling Centres (HWRC).  
Local authorities starting to look at diverting these materials opens the way to consideration of 
arisings outside the municipal solid waste (MSW) stream as combined tonnages may generate a 
critical mass to support action. In addition the difficulty posed by certain bulky waste going to 
mass burn incineration opens up the opportunity for diversion to higher levels of the hierarchy as 
it requires pre treatment (size reduction) anyway. 
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Project Methodology  

To meet the overall objective a number of key stages were identified: 
 
1. Quantify materials  

a. Data source review 
b. Waste Transfer Site audits 

 
2. Identify current landfill diversion routes  

a. Contact Trade bodies & Key Players 
b. Survey of Producers, Recyclers and Suppliers 
c. Literature review of international practice & carbon savings 

 
3. Recommend actions to increase the exploitation of specified bulky waste landfill diversion 

opportunities in the region. 
 

This report brings together work undertaken by Beyond Waste including: 
 
1. Desk research to quantify target materials in the region and current management routes. 
 
2. Case studies of practice in UK. 
 
3. Local evidence gathering through: 

a. Audits of 4 recycling sites in the region. 
b. A telephone survey of regional recyclers. 
c. A telephone survey of carpet installers in the region as an example of producers. 
d. A web survey of collectors supported by telephone inquiry. 
 

4. Consultation with Regional Stakeholders 
a. Attendance at 3 Bulky Waste Operations Group Meetings & presentation of 

preliminary findings 
b. Attendance and presentation at project workshops held in Chatham and Uckfield. 
 

5. Liaison with key players within and outside the region including 
a. Attendance at national Carpet recycling framework (MAP) and linking in with relevant 

national initiatives including WRAP research project and Carpet Recycling UK research. 
b. Investigation of opportunities to trial carpet recycling through ERDF project partners.  

 
6.   International Review of Practice 
 
7.   Carbon Balance of Management Routes 
 
The outputs were also reinforced by the findings of an audit of kerbside bulky waste collection 
undertaken for Medway. 
 
A focus of the project on carpet emerged during the course of the materials research stage when 
it became apparent that this material is the focus of major national initiative to increase landfill 
diversion. Carpet Recycling UK has been actively researching a range of possible applications for 
waste carpet. The opportunity to contribute to this national push and raise the profile of the 
project has resulted in this research being used as part of the evidence base for the national 
Carpet MAP.  
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Section 1:  Assessing the Potential Resource  
 
1.  Estimating Arisings  

The first step towards establishing the potential within each of the target materials is to 
generate estimates of quantities of each arising within the region. Table 4 summarises the 
estimation of quantities for each target material based on a thorough trawl of sources plus 
embellished by direct results from audits. This largely builds on available national and 
regional data sources which split into both household and commercial/construction waste 
streams, and develops the analysis in earlier published studies. 
 
The data is of two varieties ð that derived from sales or consumption of new goods and 
products; and that based on the extrapolation of sample measurements of target materials 
present in different waste streams. The majority of the data was based on the former. Both 
methods are prone to a degree of error due to significant assumptions made as follows:  
 

¶ Using the consumption data to arrive at estimates assumes retention times for different 
products or material within the stock of useful material. It is only after this time has elapsed 
that the material will become available to the waste stream. It also assumes replacement on 
a like for like basis i.e. old for new. 

¶ The waste data takes particular observations and assumes that the conditions under which 
they arose are general and hence applicable to a wider set of circumstances. Also as it is 
measured at the end of pipe these values ignore those materials already diverted prior to the 
formal waste management system such as through reuse and informal exchange mechanisms. 

Generally speaking it is preferable to take a conservative approach to assessing arisings 
particularly as business plans may be based on the data. 

 
2.  Characteri sing the T arget Materials  

The next step is to assess the material composition of the different target material streams 
as it is this that will largely determine its suitability for non mass management. Generally 
speaking the higher up the hierarchy, the more specific the diversion route to the nature of 
material becomes. The results of this assessment exercise are shown in Table 5. 
 
Understanding the nature of target materials enables assessment of ease of recycling. The 
analysis shows:  

¶ the range of materials used and underlines the need for separation to occur during collection 
and early processing to maximise potential for recycling and/or increased value recovery; 

¶ the range of composite materials including the range of items like flooring, mattresses, 
furniture and furniture, where different materials are bonded or fixed to each other, 
possibly making some combinations too awkward for cost effective separation. 

¶ several of the target materials have common characteristics and offer potential for cross 
over in both collection and possible processing options.  

 

3.  Estimating Potential for Additional Diversion  
Step 3 develops the analysis in Steps 1 and 2 to identify future diversion opportunities, 
estimates the potential percentages for additional diversion, and comment on likely 
additional processing and recovery opportunities in three stages presented in Table 6. 
Overall, the key issue particularly for recycling and energy recovery potential, is the 
proportion of each waste stream that is single material and/or readily capable of being 
separated at source and/or developing existing collection infrastructure. 
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Applying the project conceptual framework of the waste hierarchy, with analysis at each 
stage of what remains after the previous one in the following way. 
 

¶ Reuse Potential  
An undefined amount of reuse falls outside the project scope as it is already occurring and 
goes unrecorded.  Data on bulky waste reuse is poor, except for some analysis of furniture 
and more recent work on carpet waste streams.  Furniture Reuse Network estimates from its 
ôBulky Basicsõ publication were assessed to inform calculation of additional reuse potential.  
FRN estimates that 5 to 10% of furniture is ôreusable in current conditionõ and a further 10 to 
20% is ôpotentially repairableõ. The judgment made was that half of these opportunities are 
already being taken, so using the midpoints of these ranges, there is potential for a further 
11% of furniture to be reused. Data obtained from the Medway kerbside collection audit 
indicates this may be an underestimate. This audit indicated that around 30% of furniture 
collected had reuse potential. However it is hard to ascertain how representative this figure 
is for bulky waste collections across the region ð what is known is that coverage for 
potentially repairable items is limited, and that actual arisings are not always consistent 
with predictions.  
 
Overall reuse potential may be limited and it might be argued that as long as existing 
informal routes exits whether they are accounted for or not is not significant to assessing the 
remaining resource. This holds true as long as nothing disrupts the existing flow. Indeed 
there may be potential to develop and enhance the flow. Online exchanges are growing. By 
excluding reuse from the waste hierarchy the revised Waste Framework Directive places it 
outside the aegis of waste management control, while giving greater priority to ôpreparation 
for reuseõ with various measures introduced as outlined in Appendix 1 of this report.  

 

¶ Recycling Potential  
Estimates here are for future recycling potential. There are significant opportunities to 
process target materials, focusing on feedstocks that are readily divertable, including single 
material items and materials capable of ready separation and streaming. There is potential 
to increase clean recyclate feedstocks in the region, provided that the capacity for 
collection, bulking and processing can be expanded on a commercial basis.  
 

¶ Biomass /SRF Feedstock Potential  
This identifies further opportunities for diversion from quantities of non-recyclable material, 
particularly the quantity of low grade wood than can be separated and mixed combustible 
material such as wood and textile in furniture or divan beds.  
 

¶ Mass Burn EfW or Landfill   
From this exercise an estimate of the likely future residue requiring mass disposal either 
through EfW or landfill for each of target materials is generated.  This recognises the 
difficulties of diverting some elements, particularly the composite materials. 
 

4. Factors Operating to Promote Change   
While Table 6 assesses the theoretical potential for diversion, the actual realisable potential 
needs to be assessed against a backdrop of consideration of the factors at work that are either 
pushing target materials away from their current management routes, or pulling them towards 
other routes. Often it is a combination of both that result in a ôtipping pointõ being reached 
where new possibilities emerge.  Consideration is also given to practical concerns that may act 
as a brake on the potential specific diversion routes offer. Results are presented in Table 7. 
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 National Data South East Data/Estimates 

 
Household 

Commercial/ 
Construction 

Total Household 
Commercial/ 
Construction 

Total Estimate  

Flooring 
incl carpets  
and underlay 
+ vinyl/lino 

430,000 t of which 
carpet represents 
327,000t  (1a) 

Circa 140,000 of 
which carpet 
represents  
87,000 t(1b) 

583,000 tonnes pa 
of which 525,000 
disposed to landfill 
with carpet 
accounting for 
414,000 
tonnes(1c)    

 
CA 40,000 carpet (1d) 
Bin  4,500 carpet (1d)   
BW  7,000 (1e) 
Total 51,600 

 
Circa 21,000 t (1f) plus  
10,841t (1g). 
Total 31,840  

 
Est. 83,500 incl other 
flooring 

Mattresses  
(divan beds covered in 
furniture above) 

128,000 -171,000 (2a) 7,000 to 9,000 (2b) 
135,000 to 
180,000 t (2c) 

19,200-25,650 (2d) 1,050-1,350 (2e) 20,250 ï 27,000  

Furniture 
- overlaps with category 
B&C wood below 

Bin 15,374  
CA 192,665 
BW 440,538  
Total 648,577 (3a) 

346,000 (3b) 
 

994,577 
 

Bin 2,000  
CA 40,459 
BW 70,486  
Total 113,000 (3d) 

51,900 (3b) material content 
estimated =   
MFD  33% 
Metal 30% 
Solid Wood 25% 
Plastic & Foam 5% 

164,900  
metal furniture is largely 
recycled.  

Treated Wood 
- Categories B&C only 
 

Not applicable Not applicable Not applicable 
MSW 54,720(4a) 105,560 Construction 

190,700 Demolition 
  42,700 Industrial (4a) 

 393,000 (4a) 

Plasterboard 
Excl production 

 
30,000 
 

800,000 to 1.3m 
830,000 to 1.33m 
(5) 

5000 150,000 
1/3construction 
2/3 demolition 

155,000 

Ceramics  
 

Tiles 25,200             
WC   36,000 (6a) 
Sinks unknown 
Tableware 

Tiles 9,800 
WC 20,000(6b) 
Sinks unknown 
Tableware 

Tiles 35,000 
Total Sanitary 
ware 220,550 (6c) 

Tiles 3,427  
WC   4,809 (6d) 
Tableware unknown 

 36,800  

All sanitary ware excluding hw WC 28,273 (6e)  

uPVC Windows 
 Circa 70,000 (7a) 100,000  (7b) 

170,000 of which 
est. 45,000 is 
recycled (7c) 

9,350 (7d) 24,000 (7e) 
Plus Leakage from MSW 

 
33,350 

Bulky Plastics   
 
 

All dense plastics  
CA    71,911  
BW   16,362  
Total 88,273 (8a) 
  

Drums 15000 (8b) 
Pipes 
PVC 10,000  
PE 4,000 (8c) 
PVC Cable 8,000 (8c) 
 

 

CA 10,787  (8d) 
BW 2,454 (8d) 
plus  
environmental garden 
products 1,100 (8e)                       
Total 14,340 plus 

Drums             2,250 
Pipe PVC        1,500 
PE  Pipe            600 
PVC Cable       1,200 
Wheelie Bins 1,687 + (8f) 
AWP                  275 (8g) 
C&I            Unknown 
Total  7,512 plus 

Circa 22,000 

Table 4 ï Estimated Quantities  
Data relates to tonnages set out for management rather than real arisings. Materials subject to reuse largely invisible to th e formal management system.  
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Sources  
(1a) Values from National Flooring Scoping Study Towards a Resource Efficiency Plan September 2009 which ascribes 80% of carpet sales to the domestic market;   
any recycling effort attributed to commercial sources through take back arrangements. 

(1b) Total value minus domestic value 
(1c) Scoping Study entitled Flooring: Towards a Resource Efficiency Plan September 2009 estimates that the UK flooring sector produces 583,000 tonnes of 
flooring waste per year based on corresponding sales with following breakdown 

 Clean Installation 
Waste 

Post consumer 
Waste 

Total Domestic 
(Mkt Share Sales) 

Commercial 
(Mkt share Sales) 

Carpet 28,000 386,000 414,000 327,000 (79%)  87,000 (21%)  

Laminate   75,000 and 
rising 

60,000 (Vast 
majority)  

15,000     

Vinyl 5,000 32,000 37,000 15,540 (42%)  21,760 (58%) 

minus 300t recycled 

Ceramic 8,000 27,000 35,000 25,200 (72%)  9,800 (28%)  

Wood Not specified 13,000 >13,000  Not specified Majority 

Linoleum 300 5,700 6,000 2,100 (35%)  3,900 
(65%)  

Totals   580,000  429,840  >138,460  
 
(1d) Estimates for carpet based on carpet content of MSW derived from applying values (0.24% collected HW, 8.93% CA site waste) given in  Desktop Textile 
Waste Study & Compositional Analysis by MEL for Oakdene Hollins December 2008 supporting Appendix to Maximising the Reuse and Recycling of UK Clothing and 
Textilesõ as part of the Sustainable Clothing Roadmap for DEFRA. http://randd.defra.gov.uk/Document.aspx?Document=EV0421_8624_FRA.pdf to DEFRA regional 
MSW arisings data.  

(1e) Carpet and flooring represented 4.2% of collected bulky waste in Medway survey. Applying this value to South East MSW value gives this figure. 

(1f) South East as 15% of UK commercial value. This value is consistent with upper extrapolated value from telephone survey of carpet installers believed to 
represent 50% of CFA members which is believed to represent 50% of market (Pete Thomas pers comm.) The values range obtained 3750tpa-20,000 tpa 
depending on assumptions applied.  

(1g) This value represents the ôleakageõ from households for take-back and refurbishment. Value derived as 15% of UK total minus that attributed to MSW 
stream.    

(2a)  A EU study Deliege and Nijdam, 1998. European ECOlabel Bed Mattresses, LCA and criteria proposals final report for the EC Report number: 
R3535924.W05/EJD. calculated that household mattresses accounted for approximately 95% of the total mattresses in the EU5.  

http://randd.defra.gov.uk/Document.aspx?Document=EV0421_8624_FRA.pdf
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(2b) WRc Plc Report, Summary, ôUK Feasibility Study ð Opportunities for Resource Efficiency with Respect to End-of-life Mattressesõ 
http://www.wrcplc.co.uk/default.aspx?item=1164 Total value minus household value. This compares with 37,000 tonnes value given in ref 3b source for 
contract bedding. 
(2c) WRc Plc Report,  

(2d) South East 15% national value. 

(2e) 5% of total. Investigation of key sources in the region  ð hotels and hospitals - indicate that arisings may be as little as 492tpa for large hotels and 65tpa for 
hospitals assuming (lifetime of 4years (Wrc)). 

(3a) 2007 estimates from Residual Waste Research - Friends of the Earth, December 2007 www.foe.co.uk/resource/reports/residual_waste.pdf gives values of 
residual content as follows collected household 0.06%; CA 5.68% and Collected Bulky Waste 37.15%. The FoE values include mattresses. These values have been 
adjusted to reflect this using national mattress value in table above on assumption that 2/3 are collected in bulky waste collection and a third are delivered to CA 

sites.  

(3b) Increasing the sustainability of contract and office furniture manufacture and supply DTI Project No: TP/4/ZEE/6/I/21104 gives figure for EOL contract 
Furniture arisings. This is based on an analysis of data on annual furniture sales. This is cited by Centre for Remanufacturing Study on the market potential for 
reused and remanufactured office furniture in the UK states that UK office furniture consumption is between 165,000 tonnes and 200,000 of office furniture ð 
however this value does not include the contract element of office furniture. While not all of this will be replaced on a like for like basis with some growth in 
the office sector the lower value of the band has been taken as the waste stream arising.   This figure is considered to be a more reliable estimate than that 
cited in the DEFRA Commercial & Industrial Waste Policy Statement October 2009 states that More than half a million tonnes of unwanted office furniture is sent 
to landfill every year however the source cited was unable to verify the figure.  The former value has been used and pro rataõd for the region. There may also be 
some cross stream leakage with home office workers purchasers counted in C&I arisings but disposals going through the MSW stream. Office furniture has a 
typical service life of 9 to 12 years, but is often replaced due to aesthetic and corporate reasons, not through loss of functionality. Hence the reuse opportunity 
is significant. 

 (4a) Data from Wood Waste Market in the UK WRAP (2009).  http://www.wrap.org.uk/downloads/Wood_waste_market_in_the_UK.295b137b.7547.pdf . This 
indicates that of the total resource of waste wood generated in the region 626,100 tonnes,  232,429 tonnes is clean Category A or B material. The remainder 
393,671 tonnes is Category C or D material.  Of the current resource 256,000 tonnes is already being recovered for panel board or biomass use by the regionõs 
recyclers and aggregators (see Appendix 2) leaving a potential resource of 370,100 tonnes going to landfill. This indicates that some of the lower quality resource 
is already being utilised and this is confirmed by anecdotal evidence from recyclers that even panel board manufacturers are relaxing their quality 
specifications.  

(5a) WRAP estimates that some 300,000 tonnes of waste plasterboard are generated each year from new construction activity (largely as offcuts) & the 
amount of plasterboard waste arising from demolition and refurbishment projects maybe in the range 500,000 tonnes to more than 1 million tonnes per 
year 

 (6a)  Review of Life Cycle Impacts of WCs DEFRA April 2009 gives value of 1.5 million pieces (of which 30% plastic) gives value of 1.05 million pieces.   Of these 
maybe 200,000 units went to new build houses (NHBC values indicate around 140,000 new houses built in UK in 2006 http://www.blurtit.com/q515065.html) ð 
leaving 805,000 units replacing current.   Average weight of WC inc cistern 45kg (FRN)  

(6b) Review of Life Cycle Impacts of WCs DEFRA April 2009 gives 1 million pieces including urinals. Average weight of this is assumed to be 20kg (FRN). 

http://www.wrcplc.co.uk/default.aspx?item=1164
http://www.foe.co.uk/resource/reports/residual_waste.pdf
http://www.blurtit.com/q515065.html
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(6c) Review of Life Cycle Impacts of WCs DEFRA April 2009 gives Annual UK consumption of ceramic sanitaryware at 174 million pieces. Discounting new build 
housing demand. Assuming average weight of 20kg (FRN) and 15 year lifespan minus WC value. MTP estimate WC lifetime of 15 years. This means that most WCs 
will be disposed during the buildingõs lifetime, rather than during demolition. Plastic and concealed cisterns are expected to become more prevalent.  

(6d) Indicative value based on South East carrying 13.36% of UK housing stock (ONS data 2003) 

(6e)15% of national total  Construction waste currently significantly lower but significant tonnages of ceramics from renovations under Housing Association and 
council ôdecent homes programmeõ 2006-2011. Believed to be tailing off in last 3 years. 

(7a) MTP BNWS01: Domestic window systems ð industry, product and market overview calculates the amount of window waste generated each year from 2003 to 
2020 applying an average window life expectancy of 16 years (for all frame types).And separating out weight of frame materials from glass. The calculations 
suggest that the amount of uPVC window waste arising from domestic window sector will increase from 36,000 tonnes in 2003 to 108,000 tonnes in 2020. 
Demolition sourced arisings considered to be òa minor cause of window wasteó compared to window replacement. 

(7b)   (7c) total value minus (7a) value. 

(7c)  Up to 170,000te/yr of post-use PVC-rich waste could be collectable from the UK construction sector by 2010. This waste will comprise mainly windows, 
pipes (10k) and flooring.  Viability of UK PVC recycling for higher value products WRAP (2004). Rising tonnages given 300,000T production/year.  

(7d)) Indicative value based on South East carrying 13.36% of UK housing stock (ONS data 2003) 

(8a)  2007 estimates from Residual Waste Research - Friends of the Earth, December 2007 www.foe.co.uk/resource/reports/residual_waste.pdf gives values of 
residual content collection hw 1.53%, CA 1.81% collected BW 1.20% This category covers a miscellany of plastics ranging from baths, drainage pipes to 
kitchenware and toys. Collected hw value excluded as by definition bulky plastic unlikely to be collected from kerbside.  

(8b) NISP reports that Approximately 12 million 25 litre plastic drums are consumed annually within the UK across a variety of industrial sectors. (NISP Recycling 
of 25 litre plastic (HDPE) drums) Most are made from high density polyethylene (HDPE). https://crisp.international-
synergies.com/_layouts/Downloads/Recycled_nisp_drum_capacity.pdf. 110,000 drums equate to 134 tonnes of HDPE (WRAP 2002) thereof total number equates 
to around 15,000 tonnes of HDPe.  

(8c) Inc UPVC items not windows like trunking. Viability of UK PVC recycling for higher value products WRAP (2004) cites A survey of the potential for recovery of 
waste pipes and ducting carried out for the BPF pipes group by AMA Research in 2002 estimated that total post-use collectable waste from  pipes is currently in 

the range 12-16,000te/yr
29

. About 75% of this material is estimated to be PVC (8-12,000te/yr) with the balance being mostly polyethylene. 

(8d) 15% of national value however category includes wide range of non bulky plastic too. Medway audit value suggests plastics represent 0.2% of collected bulky 
which gives overall value of 89 tonnes. Includes plastic garden products and outdoor toys. Specific value unknown but - AMAõs Report GARDEN LEISURE MARKET - 
UK 2009-2013 valued the domestic garden leisure market at £520 million in 2008. This market covers Garden Furniture, barbeques and Garden Leisure 
Accessories. http://www.amaresearch.co.uk/Garden_Leisure_09.html. CBI Market Survey: The Toys & Games Market in the UK 
http://www.cbi.eu/download/mid_preview/985.pdf estimates Outdoor toys and sports market to be valued at 379 million Euro in 2005 (retail price). If average 
price of outdoor unit 50 Euro that equates to 7.58 million units sold per year. If a life of 5 years is assumed then around 1.5 million units passed on each year. 
However accounting for informal reuse perhaps 1million units pa.  Applying the 15% regional factor that gives 150,000 units  requiring management.  
(8e) Covers home composting units based on value on number of units issued by local authorities as reported to WasteDataFlow (852,000 units issued 
representing approx 11,000 tonnes of plastic. Life assumed to be 10 years. Water butts unknown 

http://www.foe.co.uk/resource/reports/residual_waste.pdf
https://crisp.international-synergies.com/_layouts/Downloads/Recycled_nisp_drum_capacity.pdf.%20110,000
https://crisp.international-synergies.com/_layouts/Downloads/Recycled_nisp_drum_capacity.pdf.%20110,000
http://www.amaresearch.co.uk/Garden_Leisure_09.html
http://www.cbi.eu/download/mid_preview/985.pdf
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(8f) WasteDataFlow indicates that 2.2 million bins in use in households in region ð this is believed to be an underestimate. This converts into 33,750 tonnes which 
with an assumed attrition rate of 5% pa (Mike Pashler WDC pers comm.) gives this value. Wheelie bin use in commercial sector unknown. Recycling box 
contribution unknown. 

(8g) Valpak & ADAS, UK Agricultural Waste Plastics, June 2007 cited in EERA Hard to Recycle report indicates that South East produces 8,508tpa of Agricultural 
Waste Plastic. However the vast majority of this is either newt wrap or crop cover film which is not classed as bulky. The value given relates to 31 t mixed 
plastic cores plus 244 t HDPE containers.  

Conversion Factor Applied to National Data to get Regional Estimate 
South East consumes 15% of national totals (South East generates 15.8% of national GDP)  www.seeda.co.uk/RES_for_the_South_East_2006-2016/RES_2002-
2012/docs/EconomicProfile/2002_3-5.pdf  

 
 

http://www.seeda.co.uk/RES_for_the_South_East_2006-2016/RES_2002-2012/docs/EconomicProfile/2002_3-5.pdf
http://www.seeda.co.uk/RES_for_the_South_East_2006-2016/RES_2002-2012/docs/EconomicProfile/2002_3-5.pdf
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hard 

plastic

fibre foam & 

fabric 

other metal Cat D Cat C fibre paper other Separation 

complexity

Flooring 1% 35% 49% 15% High

Mattresses sprung 4% 10% 18% 30% 23% 15% High

Mattresses foam 100% Low

Furniture 5% 4% 32% 34% 25% High

Bulky Plastics  100% Low

Treated Wood Medium

uPVC Windows 100% Low

Plasterboard 5% 95% Low

Ceramics 100% Low

synthetic wood

100%

organic

 
 

Table  5:  Target Material  Composition   
(indicating complexity of presenting for higher level processing)  

 
 

Table 5 presents an indicative composition of the target material streams. The values have been derived from a range of data sources cited in 

support of Table 4 data. These percentages have been used to generate the data shown in Table 2 in the Executive Summary. The final column 

gives an assessment of the difficulty of separating out elements for higher level processing. Note that  in the case of flooring and furniture the 

overall percentages are composite values across a range of items and this may suggest that individual items are more difficult to separate that 

may actually be the case. For example a desk made of wood could be recycled with ease whereas a multi-material sofa bed would require more 

effort to separate into materials for onward recycling. 
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 Deliverable Processes  Wider Commentary   

  
Reduction  

Reus e Recycling  
Biomass 
or SRF  

Est. Future 
Residue 

requiring 
disposal  

Examples of extra opportunities  

Flooring  
incl carpets  

Flooring 
leasing being 

developed in 
commercial 

sector 

5% after 
cleaning 

for reuse2 

35% via sorting/  

Washing 
15% via organic 

outlets 

    45% 0% 

Sorting and washing for recycling into carpet ï depending on 
nature of fibre, including Recovinyl for vinyl flooring  

Some separation problems with composites e.g. foam backed 
wool. 
All material not suited to recycling has calorific value except 
chalk which may act as neutralising reagent in combustion.  

Mattresses  
incl take back  
 

Lightweighting 
of mattresses Minimal 34 

20% metal/ 5 
Foam 

80%6 0% 
Take back option via retailers 
Textile and material recycling and fuel preparation  
e.g. after shredding 

Furniture  
 

Furniture 
leasing 

established in 
office sector 

10% 
including 

refurb78
 

30% 
metal/  
plastic 

50% 10% 

More reuse potential via better collection and protection + 
refurbishment. Recycling potential depends on material 
content. Energy recovery for wood residue. Hard plastics 
may need to be landfilled although potential linkage with 
development of bulky plastic recycling could divert.  

                                            
2 Informal reuse already occurring ð needs to be recognised but reduces opportunity to significantly expand reuse. From WasteWISE study for Renew Tees Valley on potential for 
carpet reuse project, and review of industry data www.carpetrecyclinguk.com  
3 Figures are for additional reuse so discounts reuse already occurring by handing on/furniture projects. Foam mattresses are a small % of mattresses and these and wider reuse 
initiatives will only divert minimal if useful % because of limited market for reconditioned mattresses 
4 Informal reuse already occurring ð needs to be recognised but reduces opportunity to significantly expand reuse. 
5 - Mattress recycler Matt UK claims to be able to recycle 93% sometimes 97% of metal, cotton, polyester and felt in mattresses they recycle  But their capacity is 1000/day.  20% 
recycling is estimate of capacity for foam and projected Matt type initiatives/separation www.mrw.co.uk/page.cfm/action=Archive/ContentID=1/EntryID=5769 
6 Mattresses are hard to disassemble so 90% + 80% could go for energy recovery leaving 20% metal residue.  Energy recovery potentially reliable given blend to avoid emission 
spikes and far preferable to landfill. 
7 Informal reuse already occurring as above. Analysis developed from data in ôBulky Basicsõ by Furniture Recycling Network, 2006, page 61.  
8 The potential role of sustainable procurement could be significant for certain materials. For example  DEFRA have been tasked with developing Government Buying Standards. 
These are mandatory buying requirements for central government purchasers, and are designed to ensure that products and services purchased by government meet minimum 
environmental/sustainability requirements. There is also a desire for these guidelines to be seen as best practice and rolled out to local government and business in general. The 
buying standard for furniture which is imminent is anticipated to give a push for purchasers to look at buying re-used / remanufactured products to stimulate this market as well 
as requiring that where possible products should be designed for re-use/remanufacture or re-cycling. 

http://www.carpetrecyclinguk.com/
http://www.mrw.co.uk/page.cfm/action=Archive/ContentID=1/EntryID=5769
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 Deliverable Processes  Wider Commentary   

  
Reduction  

Reuse  Recycling  
Biomass 
or SRF  

Est. Future 
Residue 

requiring 
disposal  

Examples of extra opportunities  

Treated Wood  
 

Use of non 
hazardous 

treatments and 

preservatives 

Minimal 35%9 55%10 5% 

Some supply as feedstock to chipboard. Biomass fuel 
significant outlet for Category B. Some scope for Category C 
to WID compliant facilities e.g. pyrolysis. Some residue left 

for landfill unless reuse option available e.g. creosote treated 
telegraph poles.   

Plasterboard  
 

Better design 
and 

management 
for new 

Only suited to 
new sources 

80%11 0 
20% where 

bonded/mixed 

Improved recycling via plasterboard remanufacture, use as 
soil conditioner and cement additive  
Significant tonnes still ólostô in current demolition practices 

Ceramics  Shift to plastic 
or metal WCs 

10%12 90% 0 0% 
Limited reuse potential but recycling opportunities if 
separated. Little if any to landfill   

uPVC Windows  
 

Repair  
More potential 80% 0 20% 

More reuse potential, recycling via Recovinyl scheme, glass 
for remelt . Some lost in demolition waste but Recovinyl 
incentive should encourage retrieval 

Bulky Plastics   

 
 

Optimise 

packaging 
choice 

10%13 40% 45% 5% 

Reuse following cleaning, sorting for recycling, remainder to 

energy recovery via EfW. Small quantity to hazardous waste 
incinerators due to chemical contamination. 

Table 6:  Diversion Opportunity Estimates   

 

Table 6 presents an estimate of diversion opportunities based on an assessment of material composition. 

                                            
9 Depends on treated wood definition and how stringently distinction applied in practice.   
10 Remaining issue is the % not suitable for energy recovery due to heavy contamination 5% or 10%, or bonded to glass/plastic etc 
11 95% gypsum and 5% paper. New plasterboard readily separable but increasing % is bonded to form/other composites for high energy efficiency/estimate 
growing % will soon be over 20%.  Half of plasterboard waste however is from old plasterboard ripped out, often in dust form. Figure includes loss for paper, and 
losses in processing 
12 Informal reuse already occurring ð needs to be recognised but reduces opportunity to significantly expand reuse. Tiger Enterprise Brighton estimates that 80% 
sanitary ware reusable (Dan Hill pers comm.). However accounting for this being a small % of total.  
13 Business Link advises that over 15 per cent of plastic drums are reused in UK. Leasing is also common for drums - Using reconditioned and leased packaging 
http://www.businesslink.gov.uk/bdotg/action/detail?itemId=1083106507&type=RESOURCES 
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Item Type Material Landfill 

Tax

Operational 

(voids)

Ban Input Emissions Condition Value Purity of 

Material

Clean

Flooring Carpet Synthetic x x ? x x x x x

Wool x x ? x x x x

Tiles PVC x x x x

Carpet x ? x x x

UPVC Windows Glass x ?% x x

Doors x x x

Soffits x x x

Fascias x x x

Mattresses Foam x ? x x x

Natural x x ? x x x

Treated Wood C Laminate x ?

Plywood x ? x x

Chipboard x ?

D MDF x ?

Railway Sleepers x x ? x x x x

Fencing x ? x

Ceramics Tiles x x x x

Tableware x x x x

Insulators x x x

Sanitaryware x x x x x

Plasterboard site wastage x x x

demolition x x x

Furniture household metal x x x

commercial wood x ? x x

textile x ?

Bulky Plastics Drums x x x x x x

Garden toys x x x x x x

Garden Furniture x x x x x x

RecyclabilityMass burn EfW Reuse SuitabilityLandfill

Push Pull

 
Table 7:  ï Factors Operating To Promote Change In Current Management Routes  

 
Table 7 assesses the effect of push and pull factors on different target materials streams. 
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Section 2:Current Routes & Associated Flows  
 
Data was sourced as follows: 
 
1. Commercial & Industrial and CDEW Streams: from direct inquiry of the four recycling sites 

audited plus data gathered from telephone survey of recyclers. The audited sites collectively 
handled just under a quarter of a million tonnes of non MSW sourced waste in 2008 while the 
combined recyclers accounted for approaching half a million tonnes. 
 

2. MSW sourced materials: reliance was placed on an inquiry made of WasteDataFlow14 (WDF) 
for Waste Collection Authorities (WCA) ð district & boroughs; Waste Disposal Authorities 
(WDA) ð counties; and Unitary Authorities (carrying out both functions) within the region for 
the calendar year 2009.  Materials interrogated for were plasterboard, furniture and wood. 

 

2.1  Current Management Routes: Commercial & Industrial Stream  
 
Information about distance travelled to current outlets for materials currently recovered was 
elicited from site operators. This is summarised in Table 8. In some cases operator would not 
disclose precise destinations due to commercial sensitivity. 
 

 Site 1  Site 2  Site 3  Site 4  

Treated wood (Category 

B/C)  

20 miles  20 miles  >75 miles  60 miles  

uPVC  <62 miles As residual As residual  62 miles  

Plasterboard   120 miles  120miles Mixed with 

compost to 
local outlet  or 

100 miles plus 

gate fee 

100 miles  

Residual  40 miles  62 miles 12 miles Up to 55 

miles  

Furniture  As residual As residual As residual As residual 

Ceramics/sanitaryware  As hardcore As hardcore As hardcore  As hardcore 

Mattresses  As residual As residual As residual As residual 

Bulky Plastic  As residual As residual 185 miles or 
landfill  

As residual 

Carpet/floor Covering  As residual As residual As residual As residual 
 

Table 8 : Current Practi ce Summary ð Audited Sites travel distances (round trip)  
 

As is indicated not all target materials are separated with a view to either specialist 
management or market opportunity at the four commercial recycling sites that were audited.  

 
 

                                            
14 WasteDataFlow is the web based system for municipal waste data reporting by UK local authorities to government. 
http://www.wastedataflow.org/home.aspx 
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2.2  Material Fl ows & Catchments  
 
2.2.1  Wood: C&I/CDEW 
 
All sites separate treated wood and either shred it on site or bulk it up to go to 3rd party 
processors/ aggregators. While some receiving aggregators were reported to be operating a 4 
category system to classify wood (following the lines of that adopted by the Wood Recyclers 
Association ð Appendix 2) Category B & C wood was incorporated into the wood pile for 
processing going for use as a fuel or surfacing material. While plywood was reported as being 
problematic at the aggregator in one case, in other cases surfaced material like melamine 
chipboard was acceptable for material going to fuel. It was reported that a certain level of 
contamination was accepted even at board production sites. Material is delivered to aggregators 
at considerable distance for a negative price that is significantly lower than landfill.  There was 
a high degree of variability in distance travelled with a range  of 20 to 75 miles plus declared. 

 

 
 

Map 1: Indicative travel zone for treated wood  as biomass   
(Applying 30 minute,60 minute & 80 minute isochrone)  

 
Map 1 shows that the catchment market for wood as biomass can cover a significant part of the 
region but is less likely to flow beyond it. Map 2 shows the distribution of the key processing 
sites ð aggregators- in the region receiving waste wood identified in the SEEDA study of biomass 
resources15.  In general these sites collect wood that is containerised at source either mixed or 
separately.  This shows that there is well developed network of aggregators with transport 
distances corresponding to 30 minutes or 20 miles in most of the region. It is only in the north of 
the region (Buckinghamshire and Milton Keynes)and the east of East Sussex and the south west of 
Kent that coverage gaps appear to exist. Catchments of existing aggregators would need to 

                                            
15  Assessing the Potential for CHP & Distributed Heat in South East England Volume 3: Biomass Fuel Resource  Final 
Report Issued October 2009 Beyond Waste & TVe 
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extend a further 6 miles (12 miles  round trip) to cover these gaps16.  Therefore long distance 
movement from some audit sites may be more a function of price than site proximity. Other 
aspects are reliability and quality demands. 

 

  
Map 2: Significant Wood Aggregating  Sites in the South East  

 
2.2. 1.1  MSW Wood Managed 
WDF gives data for wood arising within the MSW stream. It is not specified whether these 
materials are clean or treated including wooden furniture.  A total tonnage of wood 30,606 
tonnes was reported as being diverted at HWRC for recycling or reuse for the calendar year 2009.  
The category for composite wood materials has only been used by one authority 
(Buckinghamshire CC) and this entry indicates that 956 tonnes chipboard/MDF were sent to 
Charles Morris Fertilisers for chipping and composting.   
 
2.2.1 .1 .1  Wood Collectors  
Wood recovered from the municipal steam is sourced from HWRCs and delivered to aggregators. 
18 destinations are named with a substantial tonnage going to exempt sites. The spatial 
distribution of named end or intermediate processors is shown in Map 3. Distances amounting to 
40 miles or more (100 miles prior to export for Surrey) may be travelled. This correlates closely 
with the findings on C&I sourced wood with the most significant omission being the aggregating 
site in East Sussex which is not used for MSW sourced wood. 

                                            
16 The East Sussex/Kent gap may be filled by the Hastings Wood Recycling Project shown in Map 4 
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Map 3: Flows of Wood Waste to Named WDF Receiving Sites  
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Figure 1 : Distribution of MSW So urced Wood Matching Source WDA to Sites (tonnes)  

 
Figure 1 shows the apportionment of tonnage between the named receiving sites. 17 

                                            
17 A significant proportion of wood going to Shorts Services from the former Berkshire authorities was reportedly 
rejected. This has been confirmed as being due to the wood not being clean enough to meet the fuel supply 
specification for Slough Heat & Power. The onward destination for these rejects was not disclosed. 
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2.2.2.1  Wood Reuse 
Wood from the commercial stream will be collected either as mixed material and then 
segregated at a MRF; separately collected where it occurs in sufficient clean quantities such as 
pallets; or segregated at source through a dedicated wood collection service. The latter is a 
service offered by Wood Recycling Projects ð an initiative established initially in Brighton with an 
aspiration of creating a nationwide network. 5 wood recycling projects operate within the South 
East region. They will generally collect all types of wood/timber, look to reuse where possible 
and recycle the majority of the remainder.  Outlets have been developed for all types of wood 
based materials including treated wood. 
 
2.2.2.1.1  Wood Reuse Collection Catchments 
These are generally reported as being within 25 miles of the operating centre. This corresponds 
to around 30 minute drive time. Applying this to the 5 sites generates the picture in Map 4. This 
indicates that coverage gaps for this reuse focussed service exist in Kent and Medway, Surrey, 
Hampshire, the northern part of Buckinghamshire, Isle of Wight and Milton Keynes.  
Consideration to developing project/schemes to fill these gaps could be done in conjunction 
with the National Community Wood Recycling Project.   
 

 
Map 4: Wood Reuse Collection Centres applying notional 20 minute isochrone  
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Conclusion 
While coverage of wood reuse schemes could be improved in the region, coverage of wood 
recyclers/aggregators is good with the possible exception of Buckinghamshire and Milton Keynes. 
Material should not need to travel distances greater than 25 miles.  However further outlets for 
chipped material needs to be developed to provide a more resilient and competitive supply 
chain that this could take the form of a number of biomass fuelled power stations to 
complement that at Slough.     

 
2.2.3  uPVC: C&I/CDEW 
uPVC windows were only being separated at two of the four sites audited with material 
travelling over 60 miles for a positive price. 

uPVC windows are not being separated from the MSW stream. 
 
Conclusion 
There is an opportunity to develop further outlets serving the region but due to the volatile 
nature of the market it may require some support to provide stability. The industry led Recovinyl 
Scheme could offer this. While End of life PVC-U recycling volumes are increasing year on year it 
is still not free standing economically ð relying on industry subsdy via Recovinyl. Capturing more 
of the old windows being removed to increase the volumes recycled would improve viability. 

 
2.2.4  Plasterboard: C&I/CDEW 
Plasterboard  is already being separated at the audit sites as a result of a ban on landfilling and 
is now being transported considerable distances for recycling at a negative cost.  Small 
quantities that may be present in general mixed waste may still go to landfill.  

  
 

Map 5: Indicative travel zone for plasterboard separation sites audite d in blue and catchment of 
plasterboard receiving site in red  (Applying 80 minute isochrone)  
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Map 5 shows that plasterboard will travel considerable distances within the region and also 
potentially attract flows into the region. However the limit suggests that there may be a gap in 
capacity in the west of the region.  

 
2.2.4.2   MSW Plasterboard Managed 
Across the region a total of just over 4,500 tonnes of MSW sourced plasterboard was collected at 
HWRCs and delivered for recycling during the calendar year. The datasets indicate that 
collection only started in April 2009 so the data covers three quarters of a year. This is due to 
the change in regulatory position on landfilling plasterboard where the Environment Agency 
toughened its stance to a zero tolerance approach. 
 
Map6 shows the distribution of MSW sourced plasterboard collected by WDA. The total tonnage 
by WDA is shown by the shading of beige to brown. This indicates that Hampshire and Kent are 
the most significant collectors which reflects overall MSW arisings. 
 

 
Map 6: Distribution of MSW Sourced Plasterboard by Source County (2009)  

 
2.2.4.3   Plasterboard Collectors 
Figure 4 shows that at least 9 sites serviced the south east authorities when it comes to 
collecting plasterboard.   However the data set is incomplete as 8 WDAs sent some or all of their 
plasterboard to sites that are classified as exempt under the waste management licensing 
system and are not explicitly identified in WasteDataFlow. 
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Figure 2: Distribution of MSW Sourced Plasterboard M atching Source WDA to Sites (tonnes)  

 
2.2.4.4   Plasterboard Catchments 
Map 7 shows the named sites that serve the south east indicating the proportion of South East 
input attributable to each WDA. These inputs may represent a small % of the total site inputs.  
 
The dominant named site serving the south east is Mid UK Recycling based in Nottinghamshire.  
While local outlets exist in some parts of the region ð most notably Countrystyle Recycling and 
Gypsum Recycling International in Kent (in close proximity to the Knauf production facility in 
Ridham) the majority of material moves out of region. Map 7 shows that the catchment for the 
Mid UK Recycling site extends to at least 130 miles.  Telephone inquiry reveals that the logistics 
are established so that collection rounds are made serving local authority HWRC and commercial 
construction sites. For example Bywaters collect offcuts of new plasterboard for British Gypsum 
and supply it back to British Gypsumõs plant at Robertsbridge East Sussex via its processing site 
in Bow London. 
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Map 7: Named Sites Accepting MSW sourced Plasterboard with Tonnage Breakdown by WDA 

and indicative catchment of major site.  
Conclusion  
The region hosts two significant plasterboard production sites ð British Gypsum at Robertsbridge 
East Sussex and Knauf at Ridham Kent.  Both of these are accepting waste gypsum for use in 
their product. Development of more local processing points for plasterboard could develop a 
regional supply chain creating a closed loop and reducing emissions associated with transport 
significantly.  

 
Significantly the WRAP LCA study (see Carbon Assessment Section) found that carbon savings 
associated with recycling were quite sensitive to the distance travelled with benefit diminishing 
under a scenario of total travel distance of 450km. At which point more local open loop 
recycling routes may become more beneficial. This suggests that either the use of local bulking 
stations or more local provision for outlets would be beneficial. The fact that the main 
processing point serving the region is adjacent to a plasterboard production plant reduces 
onward transport to a minimum. 
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2.2.5.1. Furniture: C&I and CDEW sources  

As indicated in Table 5 furniture, mattresses and flooring are not separated out at the audited 
sites for onward processing. Assessing the diversion potential at the audited sites was very 
difficult. By the time it arrives at a transfer site in a skip, and is tipped, the potential for re-use 
is virtually nil and its recycling value lies in its component materials. Metal is stripped out quite 
efficiently by the mechanical grabs and some sites capture the majority of the wood components. 
Remaining materials such as plastic components and fabric goes to landfill instead. 

Mattresses are valued by some of the sites as giant cleaning sponges -so much so, that 1 
company reported stockpiling mattresses in order to use for floor cleaning. This means that the 
mattress is reduced to its metal frame with the textile content lost to the residual waste stream.  
Another company commented that there is a limit to the number of mattresses that they can 
send to landfill at any one time, because the landfill sites donõt like too many at once ð when 
near the surface, they tend to break up and the steel springs get caught up in the operating 
mechanisms of the vehicles moving on the surface. This limitation suggests that an alternative 
outlet might be welcomed. 

Flooring is a material for which there was a particular interest/appetite in separation if outlets 
were available. 

2.2.5.2   MSW Furniture Managed 
A search of WasteDataFlow was carried out for furniture diverted by WCAs, UAs and WDAs.  In 
general the furniture category includes mattresses and flooring. The total declared weight of 
furniture diverted for reuse was just over one and a half thousand tonnes (1,566.6 tonnes). This 
is clearly a substantial underestimate on what is actually happening ð not even accounting for 
those items that are diverted through informal reuse routes such as car boot and charity 
donations and passed on through online routes such as eBay and Freecycle. Figure 5 shows the 
data for authorities that submitted data for the whole year ð Milton Keynes adjusted. 
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Figure 3: Furniture Diverted for Reuse in 2009 ï specified authorities only -  tonnes  
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2.2.5.3   Furniture Collectors 
All entries against the furniture reused or recycled in WDF were for exempt sites (save for Milton 
Keynes) so it was not possible to identify through WDF the key furniture reuse points in the 
region. Reference has been made to the Furniture Recycling Network membership listing for the 
region.  52 organisations offering furniture reuse collection services were identified in the region.  
The operating locations of these are shown on Map 8 below.  

 

 
 

Map 8: Furniture R euse Operating Centres in South East (FRN website) 

Cautionary Note on WasteDataFlow data quality 
There was a surprising lack of data entries for this category with only 32% of authorities (out of 54 WCA, 11 

UAs, 7 WDAs) posting data. Of this 10 WCAs posted an entry for the first quarter of 2009 (January to March) of 

just 2 tonnes. Further inquiry revealed that this was standard practice for authorities that obtain data at the 

end of the year and make their entries at that time. So these values were discounted for the purposes of this 

exercise. Entries for one UA and 2 WDAs only covered part of the year so these values have been discounted 

too. Inquiry of other WDAs (ESCC) for which no entry appears indicated that while furniture is diverted for 

reuse as it is not weighed it is not input to WDF.  Another inquiry of an apparently anomalously high value for 

Milton Keynes revealed that data input under furniture actually included white goods and range of other items 

ð source data was obtained and the actual furniture content was calculated to generate a % by which the total 

value was adjusted. WDF data validators had not picked this discrepancy up. Another apparent anomaly 

identified in the data was the low value given by Horsham District Council. This was checked by direct inquiry 

and found to reflect the fact that bulky waste collections are carried out by a social enterprise (Furni-Aid ð see 

Table 1 ) that has a very high rejection rate (96%) for materials collected. Finally there was a nominal value 

for Kent as furniture is only diverted for reuse at the Dartford HWRC at present. 
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2.2.5.4   Quantities Diverted 
A web search was conducted for each Furniture Reuse scheme. Where websites were available data relating to catchments served and quantities 
diverted from landfill (including white goods) and number of items distributed was extracted. This is summarised in Table 9 below. This shows 
that for the 14 operating sites for which tonnage data was available over 2,000 tonnes  of primarily household furniture and white goods were 
diverted for reuse or recycling in 2009. This overall figure does however include white goods which would otherwise be recycled so it is not 
correct to label the total tonnage as diverted from landfill.  It was not possible to distinguish between white goods and other items. Some larger 
schemes did offer collection from businesses too. 
 
Name Post Town Tonnes pa 

diverted

Customers 

Provided 

Commentary

Collected Supplied Beds & 

mattresses

wood 

furniture

white 

goods - 

cookers & 

washing 

machines

HORLEY  37.5 1,190.5 794.0

REDHILL 37.5 1,190.5 794.0

FURNIïAID CRAWLEY 77.0 Provides Bulky Collection service for Horsham DC - achieved 51.5% 

recycling/reuse rate 2008. 

FURNITURE FIRST MILTON KEYNES 79.0

ADUR FURNITURE NETWORK LTD SHOREHAM-BY SEA 182.0 7,700.0

NEWBURY 214.6

Basingstoke 214.6

Greenham 214.6

HASTINGS FURNITURE SERVICE HASTINGS 250.0

NEIGHBOURHOOD FURNITURE STORESITTINGBOURNE 310.0 6,300.0

FURNITURE HELPLINE BORDON 4,000.0 800.0 328.0

LIONS COMMUNITY STORE FLEET 4,592.3 692.3 25.2 84.6 Value divided by 13 to reflect number of operating years declared

LEWES 190 9506 Data supplied by Rik Childs FN!

EASTBOURNE 209.1 10,614.0

Totals 2,016.0 8,681.0 30,300.3 1,492.3 25.2 412.6 7,700.0

FURNITURE NOW!

THE COMMUNITY FURNITURE PROJECT

Value divided by 2 to reflect number of operating centres

Value divided by 3 to reflect number of operating centres. Offers 

house clearance and business collection service.

Item no

FURNISTORE

 
Table  9: Indicative Tonnages of items diverted by selected Furniture Reuse Schemes in the South East
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2.2.5.5    Furniture Catchments 
All schemes offer collection using vans. In general catchments are reported to extend to around 
15 miles of the operating centre. This corresponds to an approximate drive time of 20 minutes in 
urban situations ð this may be an underestimate for rural schemes. Applying this notional figure 
most of the region has collection coverage although there are some gaps in rural and outlying 
areas.  A further search was made of websites of major charities (Sue Ryder and British Heart 
Foundation) that operate furniture collections to ensure the identified gaps actually exist. 
Where further sites were identified these sites added and their coverage calculated. The results 
are shown in Map 9.   

 

 
 

Map 9: Furniture Reuse Collection Centres applying notional 20 minute isochrone  

 
Conclusion 
Coverage of third sector furniture reuse is remarkably good for the region at a 20 minute drive 
time. This also indicates the prominent role this sector plays for diverting this stream. This 
represents a key opportunity for local authorities to work collaboratively with third sector 
organisations developing reuse credit arrangements. Both on kerbside bulky waste collection and 
at HWRCs. Most authorities are already exploring these avenues with varying success. It is 
important to be aware that different third sector organisations operate different standards to 
the quality of furniture taken so this picture may be overly simplistic. For diversion of furniture 
for reuse to be maximised, coverage by collectors  of lower value items that may be passed onto 
low income households and may even require some repair/ refurbishment prior to onward use is 
needed as well as the high quality immediately saleable items that are currently cherry picked 
by some. 
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2.2.6.1   Bulky Plastics: C&I and CDEW 
There was no evidence that any of the processors were separating plastics (other than uPVC) 
from mixed loads although one site did indicate they have supplied a processing site . The range 
of different types of material in this stream, together with the low weight/high volume, makes 
this particularly problematic.  For at least one site, where loads are known to consist of bulky 
plastics like cleaned drums these may be delivered direct to a plastic recycler and bypass the 
transfer station. 

 

 
 

Map 10: Indicative travel zone for bulky plastic   
(Applying 80 minute isochrone)  

 
Map 10 shows that the catchment market for bulky plastic can cover the whole region given the 
price incentive. 
 
2.2.6.2  Bulky Plastic: MSW 
 
There is no data on this stream in WDF and our inquiries of WDAs indicate that separation has 
only been conducted on a trial basis with limited success. 
 
Conclusion 
Development of more local outlets may be beneficial but would require purchase price stability 
and supply stability to justify investment for this more challenging plastic stream. 
 
2.2.7.1   Ceramics: C&I and CDEW sourced 

All the ceramics seen during the audits were sanitaryware. As such, it was included with 
demolition rubble and crushed for hardcore. There would have to considerably more value to 
make separation worthwhile. No issues were reported about the presence of glaze shards etc in 
the resulting product.  
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2.2.7.2   Ceramics: MSW sourced 

There was no data addressing this target material specifically, and as with commercial sites it 
would likely be placed in the hardcore skip. 
 
2.2.7.3   Ceramic Reuse 
Tiger Enterprises in Brighton indicated that they have a strong local market for second hand 
sanitaryware and find a high a proportion of items offered to be in reusable condition.  They are 
seeking to grow their supply through connecting with other sources such as local HWRCs. 
 
2.2.8  Comment  on Transport  
The distances used to guide our assessment of catchments were those quoted by audited sites as 
actual or derived from WDF data. Asking  how far would you be prepared to travel might elicit a 
greater value still. When the results were shared with the Bulky Waste Operations Group the 
general view was that transport was not a limiting factor to the movement of materials within 
the region. Transport has become so sophisticated - now called logistics ð vehicles will rarely 
undertake a one way trip to deliver material, but will almost invariably back haul or go on to a 
third location. This means that the cost of delivery gets offset across a number of functions. 
However as indicated for plasterboard this does not account for the carbon impact, which makes 
a case for either the return of the fuel escalator or direct carbon pricing.  
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Section 3: Local Evidence Gathering  

 

This section addresses the local evidence gathering activity undertaken. 

 

3.1  Site Audits  

Four audits of recycling sites in the region were carried out between 12th November and 1st 
December 2009. The prime purpose of these audits was to try to ascertain the quantities of each 
of the target materials flowing through the sites. and to obtain evidence of how target materials 
were being managed on the ground. This was then to inform the telephone survey of recyclers ð 
although it was found that practices of the audited sites differed quite considerably from the 
declared practices of recyclers elicited through the telephone survey when aggregated. These 
differences are illustrated in the material profile in Section 4. The methodology applied and 
results are detailed in Appendices 4, 5 & 7. 
 
This section address the quantification exercise as current routes and practices have been 
covered in Section 2. The audit findings illustrate the variability of arisings of the target 
materials between types or sources of deliveries.  Small commercial vehicles having the highest 
percentage as they generally belong to companies offering house clearance services and 
refurbishment services. This leads to a recommendation to engage with this sector of service 
providers to understand better how their needs might be better catered for. 
 
Additional information about current management routes of materials was also elicited from site 
operators. This information was augmented by a telephone survey of recyclers in the region 
detailed in Appendix 6. The outputs of this survey have been brought together to produce the 
material profile tables included in the subsequent section of this report. 
 
3.1.2 Audit Method  

An audit form (Appendix 5) was designed to allow a speedy assessment of the contents of skips, 
vans and containers as they unloaded at each site. The aim was to assess the number, and % 
volume of the target items present in each load. The arrival time of each load was also recorded 
so that origin might be tracked. Processing of the unloaded contents occurs immediately so 
there is very little time for the auditor to assess the contents accurately. Assessment therefore 
may realistically be described as ôintelligent guesstimates based on direct observationõ. 
 
3.1.3  Summary of findings  
The detailed audit reports are included in Appendix 4 of this report. 

Site 1 Site 2 Site 3 Site 4

Treated wood (Category B/C) 17.5 15 25 32

Furniture 2 34 <1 7

Plasterboard 1.3 none observed <1 1

Ceramics/sanitarywear 0.9 0.5 <1 <1

uPVC none observed none observed <1 <1

Mattresses none observed 16 <1 <1

Bulky Plastic none observed 0.7 6 2.5

Carpet/ Floor covering 0.5 none observed 3 2
 

Table 10: Total volume of target items observed as % of volume of loads delivered where  present  

 
The limited amount of target materials present during our audit is confirmed by a similar study 
WRAP commissioned into C&D waste composition at MRFs. 
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3.1.4 Extrapolation  Methodology  
Appendix 7 presents the aggregated data from the volume snapshots of each site used to 
generate indicative estimates of the quantity of arisings of each target material that may pass 
through a site during a year. These estimates are necessarily very crude and should not be relied 
upon for forward planning purposes. A more in-depth assessment would be needed to generate 
estimates with any meaningful degree of accuracy. 
 
Discussion 
Except for treated wood, nearly all target materials observed during the audits were put into 
the residual waste pile destined for landfill.   
 
By identifying the types of vehicle in which different target materials appear, it is possible to 
develop strategies by which these materials might be intercepted prior to being dumped at the 
transfer station. In many cases the target materialõs potential value is considerably diminished 
just through this act, so the earlier they can be intercepted in the delivery processes the greater 
the likely value for reuse or recycling, and chance of actually being diverted to reuse or 
recycling.  How materials are stored and delivered to site can also have a profound effect. For 
example material deposited in skips left out and subject to the elements over an extended 
period contrast with materials in small commercial loads that are on the delivering vehicle for 
less than 24 hours (if stored overnight) and much less if collected and delivered on the same day. 
 
The results suggest that the key target to influence is the ôMan in Vanõ category of delivery. 
Currently these deliveries consist of materials that might previously have been delivered to 
HWRCs but with stricter enforcement of controls on inputs are now excluded.  As a result these 
loads are also prone to be flytipped if not delivered to third party transfer stations. Additionally 
these vehicles are unsuited for delivering direct to landfill.  Ideally these vehicles would have 
dedicated facilities either on separate sites or within transfer stations where different materials 
could be sorted at offloading. 

 
3.1.5  Applying the Generation Factors to Gain useful Market Information  
In order to get an appreciation for what the MiV breakdown might mean for an operator ð and 
hence understand the market opportunity, we have taken an example of a site that accepts 
6,000 tonnes per annum of third party small commercial vehicle waste.  Applying the calculated 
factors above to this annual tonnage yields the values shown in Table 11 below. 
 

tonnes per 

annum

tonnes 

per week

Flooring 134.4 2.7

Treated Wood 1,227.4 24.5

Plasterboard 998.3 20.0

Furniture 1,280.0 25.6

Mattresses 315.6 6.3

Bulky Plastic 66.6 1.3

Ceramics ? ?

uPVC windows ? ?  
Table 11: Estimated  weight of target materials received at site  taking 6,000 tpa MiV waste.  

 
The values have also been averaged on a weekly basis as this gives a more helpful indication as 
to what the ongoing flow of material might be and therefore how it might need to be catered for 
should it be removed from the residual waste stream and managed through a different route. 
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3.2  Recycler Telephone Survey  
A telephone survey of a sample of 16 waste handling companies operating a total of 19 sites was 
conducted between 17th and 22nd December 2009 with a second round at the end of March 2010. 
The initial sample were obtained through a process of interrogating the Environment Agency 
online directory of waste site operators (example screen shot included in Appendix 7) using 
search criteria relating to target materials for sites serving the South East region. The sites were 
then screened to focus on those in the South East.  All sites listed were identified as offering 
recycling services for one or more of the following materials: 
 

¶ Plasterboard,  

¶ Wood,  

¶ Non Packaging Plastics,  

¶ Plastic Packaging and Drums/containers, 

¶ Furniture and Carpeting 
 
The sample was embellished with a number of additional companies identified by Remade South 
East and WRAPõs regional representative. 
 
According to the latest Environment Agency records (2008) inputs of waste to the surveyed 
sample accounted for over half a million tonnes in that year.  

 
While there was a readiness amongst nearly all respondent companies to look at diverting  
materials currently going to landfill for recycling, such schemes must all pass the acid test of 
generating more profit (or lower costs) than existing disposal routes. Landfill is relatively simple 
in terms of logistics. Separation and recycling introduces a whole new set of variables: storage 
of separated materials (with associated extra costs) and the variability of the market for the 
recycled material. In short, it presents more risks than landfill even with the price of landfill 
inexorably rising with landfill tax so the return (savings/profit) needs to offset this extra effort.  
Unless push factors from current disposal routes operate strongly such as the ban from landfill of 
plasterboard or pull factors become irresistible while all companies appear open to economic 
arguments for new strategies, some will be more prepared to take the lead with others will be 
more reluctant to risk and will wait for a more stable market to emerge. Sussex Waste Recycling 
presents an interesting model as it has developed its own local energy from waste plant that 
gives it flexibility in the face of fluctuating markets for recyclable materials.  
 
Full details of the survey are included in Appendix 6. 

 

3.3  Producer Telephone Survey  
A listing of contract flooring installers in the region was obtained from the Contract Flooring 
Association (CFA) website. The CFA was running its own online survey of its membership as part 
of its commitment to the national flooring Material Action Plan (MAP). We used the opportunity 
to assist by developing a survey that embellished to elicit information on quantities of waste 
produced, current waste management practices and willingness to participate in recycling 
scheme should they become available. The survey was delivered by direct telemarketing. 80 
companies were contacted, for which 31 entries were completed. Results were passed on to CFA 
and provide an important input to the national data collection effort in the MAP.  
 
Through a methodical approach, data was obtained on square meterage of flooring supplied and 
corresponding practice on removal. This yielded total values combining installation waste plus 
post consumer flooring removed of between 940 tpa and 5,000tpa. The wide range being due to 
the use of broad ranges for flooring supplied to respect commercial sensitivity and allow ease of 
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response. Industry authority advised that the survey may have captured 50% of the CFA 
membership and that CFA members accounted for around 50% of the market (Pete Thomas pers 
comm.). Therefore we multiplied each value by 2 to give estimated range for the region of 
3760tpa-20,000 tpa.  
 
Questions were asked about the contractors waste management practices as follows. 
 
Do you offer a take back service for flooring you are replacing &do you charge for that service?  
Virtually all companies offer a removal service for old flooring and generally build that in as a 
charge to the client as part of the job ð as a builder might to clear the site.      
 
Who currently collects your flooring waste?  
The vast majority used private contractors that supply containers or skips to deposit their waste 
into at their yard. 
 
Do you know what happens to it  once it is removed ? 
Figure shows the breakdown of responses. The majority didnõt know what happened to their 
waste, but just under a quarter believed it was recycled. In view of the limited recycling outlets 
available in the region this seems to be an over optimistic assumption. 
  

9, 
23%

2, 
5%

7, 
18%

21, 
54%

recycled

burnt

disposed to landfill

don't know

 
Figure 4 : Breakdown of Carpet Installer Responses : Current  Management Route  

 

What is the term of your current contract for waste disposal?  
This question was asked to establish how flexible a contractor might in changing arrangements. 
Of those that responded Figure x shows the distribution of responses. 
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 Figure 5 : Breakdown of Carpet Installer Responses: Contract Duration   
 
Would you be interested in participating in a floor ing waste collection scheme? This would 
probably involve having a separate bin to put your carpet waste into.  
32 respondents expressed a willingness to participate should such a service be on offer while 
only 4 declined the offer. 

 
Conclusion 
There is a significant opportunity to develop a carpet and flooring collection service given a 
willingness of carpet installer to modify their waste handling practices to separate out carpet 
from other wastes and store is for collection.  However some barriers to this were identified at 
the Uckfield stakeholder workshop where larger companies that use subcontractors feel they 
cannot exercise the control they would need to achieve this change.  Consideration to how such 
behaviour modification could be achieved to support the development of practical collection 
service is needed.   
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Section 4: Material Profiles  & Initiatives  
 
The following material profiles summarise the outputs of research from: 
 

1. The in depth telephone survey of 12  recyclers active within the South East. 
2. The site audit of 4 companies operating significant processing sites in the South East.  
3. Background research 

 
Information gleaned from different sources has been compared and contrasted in order to gain 
an overall picture of the current state of the operation of markets for the 8 target materials plus 
a view of the market potential. 

 

4.1  Findings and indications for further research  
 
Looking across the 8 target materials we found that markets are in one of three states of 
development as shown in Figure 6: 
 
1. Maturing ð markets for plasterboard and treated wood appear to be most stable and 

established.  

2. Juvenile ð markets are already operating for UPVC and some bulky plastics but still show 
considerable instability that is resulting in limited participation and even withdrawal by 
players. 

3. Embryonic - there is no substantive market for waste carpets, mattresses, furniture or 
ceramics. However ceramics, and to a lesser extent furniture, are already being diverted 
from landfill to some degree. Mattresses and carpets are still being landfilled ð although 
there are some initiatives coming forward for both materials that could be usefully promoted. 
However cost may prove to be a major barrier if no strong push (landfill ban) or pull factors 
come into play (producer responsibility).  

©Beyond Waste 2008 Far Sighted: Deep Thinking: Straight Talking

Embryonic

1. Carpet

2. Mattresses

3. Ceramics

4. Furniture

Juvenile

1. uPVC

2. Bulky Plastic 

Maturing

1. Plasterboard

2. Timber

 
Figure 6: Summary State of Diversion Outlet  Development  
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Specific suggestions for further research are indicated in italics for each material at the end of 
each table. The overall questions that emerge are as follows: 
 
1. To what extent might embryonic markets for materials currently not recycled be developed? 

And for these markets to exist what factors need to be overcome? For example, how do 
potential market opportunities get identified and tested? 

2. Where markets are established (maturing) the scope for development of more local outlets 
for materials travelling considerable distance is worthy of further consideration.  

3. Where markets are being established but are in a state of flux (juvenile) the scope to assist 
in stabilising these by establishing whether they are most sensitive to supply or demand 
factors is important too.  

 

4.1.1  Embryonic Markets  

 
Carpet  

 

Responses  Comment  

Total No. Respondents  10 2 sites reported receiving no carpet. 

Knowledge of Amounts  0 Estimating tonnage problematic 

Land fill Disposal  8 No problems reported 

EfW  2 Sussex Waste (Lancing) & T J Waste 

(Croydon) 

Readiness to separate given 

economic conditions  

6  

Audit Evidence Verification  4 Vol of carpet in loads observed ranged from 
0.5% ï 3%. No problems apparent with 

existing landfill disposal route 

Current Market Status  Low Little activity except at margins on carpet 
tile reuse and vinyl flooring  

Overall Assessment of 

Potential for Improvement  

Medium Unknown quantities although believed to be 

significant 
Push not strong,  

Pull growing with industry voluntary 
initiative 

Key Questions  

Scope for manufacturer take back scheme?  
Installer separation? 
Cost of sorting into grades at t stn?  
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Mattresses  
 

Responses  Comment  

Total No. Respondents  11 1 site does not receive mattresses. 

Knowledge of Amounts  5 Estimate from these 5 companies of 70-86 
units a week. 

Landfill Disposal  9 Evidence that 1 landfill site is charging a 

higher rate for mattresses 

EfW  2 Sussex Waste Lancing & T J Waste 

Audit Evidence Verification  4 Vol of mattresses in loads observed was 

under 1% at 2 sites and 16% at 3 rd site. 
This result may not be representative, as 

observation was for a shorter period due to 

weather conditions 
Some of audited sites already separate and 

store mattresses for use as plant floor 
scrubbers. 

Readiness to separate given 

economic conditions  

7  

Current Market Status  Low Little activity except at margins with SE 

London recycler set up, commercial take 

back to Scotland and HM Prisons take back 

Overall Assessment of 
Potential for Improvement  

Medium/ 
High 

Due to bulky nature ï easy to divert from 
landfill stream since most are brought in by 

3rd parties as part of house clearance 
disposal rather than mixed waste in skips. 

Limited pull. 

Key Questions  

Separation of sprung/foam at  delivery point? 
Cost of storage at t stn? 
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Ceramics  

 

Responses  Comment  

Total No. Respondents  10 2 companies reported  receiving no ceramic 
material 

Knowledge of Amounts  n/a No precise infoô available 

Landfill Disposal  1  

EfW  n/a  

Recycling  9 9 companies  receiving this waste include it 

within their demolition material stream 
which is processed into grades and saleable 

hardcore/base material that has a market 
value 

Audit Evidence Verification  3 Three sites operate a system whereby 

ceramic items are included within the 
general demolition hardcore waste stream 

for crushing & processing.  

Readiness to separate given 
economic conditions  

1 The only company sending this material to 
landfill did indicate a willingness to consider 

separation if it was finan cially viable. The 
same is likely to apply to those 9 

companies who currently see this material 

as part of the raw óinputô in creating a 
saleable graded groundworks product. 

Current Market Status  Very Low This is a category where there is little 

interest in re-use or forms of recycling 
other than crushing as aggregate.   

Overall Assessment of Potential 

for Improvement  

Low Ceramic items arriving at a waste 

processing facility in a skip has a zero 
chance of re-use by the time the load is 

tipped onto concrete, even assuming that 

an item removed in a demolition process is 
undamaged at the time of removal, which 

is highly unlikely. Weak push with stronger 
pull for low grade recycling at present.  

Key Questions  

Do ceramic manufacturers operate facility for re -processing ceramic material into new product 
and what price, if any, they might be prepared to pay ? 
What would onsite separation for reuse as per Tiger in Brighton entail?  
Carbon benefits of reuse over recycling as aggregate like for glass would need to be explored 
further  
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Furniture  

 

Responses  Comment  

Total No. Respondents  11  óFurnitureô covers: óhardô items such as tables, 
chairs and bookcases made from wood, metal and 

particle board (both domestic and office) and 
ósoftô items ï principally sofas and arm chairs. 

Knowledge of Amounts  0 No precise infoô available. 3 sites indicated 

receiving ósignificant quantitiesô 

Landfill Disposal  9 9 companies adopt a ósmash it and reclaim wood 

and metal where possibleô approach with remains 

going to landfill  

EfW  1 Sussex Waste Lancing  

Recycling  9 9 companies adopt a ósmash it and reclaim wood 

and metal where possibleô approach with remains 
going to landfill  

Reuse  1 1 company is already actively involved in a formal 

relationship with a 3 rd party used furniture outlet.  

Readiness to separate 

given economic conditions  

5 5 of the 11 companies were open to the idea of 

separation and reuse schemes. 

Maximum Distance 
Travelled to Outlet  

1 Passed some on to 3rd party re-use scheme but 
no indication of distance 

Audit E vidence Verification   If any furniture arrives at a waste processing site 

in a skip, the chances of any of it being in a fit 
state for any kind of re -use scheme by the time 

the load is tipped for sorting is v low. The other 
route that furniture arrives at these sites is via 3rd 

party house clearance firms. These companies 

might divert to reuse prior to delivery to the 
processing site. 

The majority of furniture was either low quality 
MDF items or sofas.   

Current Market Status  Low Some recovery for reuse is already happening but 

limitation due to bulky nature and sensitivity to 
weather and handling. Most furniture arriving at 

sites is regarded as óend of lifeô processing and 
beyond re-use but recyclable content is extracted 

of metal and wood fairly thoroughl y.  

Overall Assessment of 
Potential for Improvement  

Low Very weak push or pull factors at present plus 
heterogeneous stream makes scope limited. Need 

to intercept at source or by take -back at 

replacement. 

Key Questions  

Engage a sample of house clearance firms to find out scope for source separation and which 
particular categories of furniture have a 2 nd hand value and how much house clearance furniture 
goes for resale? 
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UPVC building materials  
 

Responses  Comment  

Total No. Respondents  12 All sites reported receiving.  

8 out of 12 are separating for recycling or 
energy. (+ 1 just stopped).  

Knowledge of Amounts  6 Quantity estimates in the survey are a 

problem: 4 in tons/month (approx. 45 
ton/month), 2 in cu yds. On the basis that 40 

cu yd is approx. 6 t onne (fig. provided by 

Skipaway), Total tonnage estimate is around 
49 ton/month currently being recycled by 

these 6 companies. 

Landfill Disposal  4  

EfW  1 Sussex Waste Lancing 

Recycling  8 (was 9) One firm has recently stopped separating 

UPVC. This firm also reported cutting back 
activity in recycling other plastics to cope with 

difficult trading conditions. This suggests that 
the market has a level of unpredictability that 

is possibly more difficult for smaller operators 
to cope with.  

Audit Evidence Ver ification  2 50:50. 2 firms are separating for recycling, 

while two others are not.  

Readiness to separate given 
economic conditions  

10  

Maximum Distance Travelled to 
Outlet  

 The most distant processor was in Wales 

Audit Evidence Verification   Audit sites delivered to site in SE 

Current Market Status  Low/ 

Medium 

A market for UPVC is already developing but is 

not as well established as initially thought. 
Some anecdotal evidence that the processing 

capacity may be lagging behind the supply 
potential.  Also anecdotal evidence that some 

larger window installers are now collecting and 
returning old UPVC materials to manufacturers. 

Overall Assessment of 

Potential for Improvement  

Medium  As the material is easily identifiable, and 

relatively dense (once broken down into 
constituent extrusion lengths), this is quite an 

attractive target plastic for recycling. Largely 

pull factor of market helped by Recovinyl 
subsidised collection. Distance travelled 

indicates scope for local outlets to develop. 

Key Questions  

There is some evidence that the limited capacity of UPVC processors to take in separated waste 
throughout the year (pers comm. Sussex Waste Recycling) may be adversely affecting the stability 
of the market for this material.  
What is the limiting factor affect ing the reprocessors? Can Recovinyl scheme help?     
Is there scope for recovery of plate window glass too?  
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4.1.2  Juvenile Markets  
 

 
 

Bulky Plastics  

 

Responses  Comment  

Total No. Respondents  12 All sites reported receiving. 

Knowledge of Amounts  0 No precise infoô available 

Landfill Disposal  5  

EfW  0  

Recycling  6 These separate bulky plastics in some form 
or other. 3 firms specified that they focused 

on óhardô, órigidô or óheavyô plastics. 2 firms 

specified that plastic was either shredded 
on site or baled. All 5 reported sending 

plastic to 3rd party processors within the SE. 
In addition, Kingsnorth is both a collector 

and processor of a wide range of plastics, 
inc. bulky items. Viridor reported that they 

used to separate general bulky plastics but 

now focus only on heavy plastics because of 
a decline in the market price for waste 

plastic. 

Audit Evidence Verification  0 There was no evidence of any separation of 
any plastics for recycling although one site 

was sending ópureô loads direct to plastic 
reprocessor. 

Readiness to separate given 

economic conditions  

12  

Maximum Distance Travelled 

to Outlet  

 All 6 firms that separate send plastic to 

processors within SE (or onsite with Sussex 

Waste & Kingsnorth)  

Audit Evidence Verification  1 1 separating on occasional basis and 

transporting 300km 

Current Market Status  Medium/Low A market for plastics has developed, which 
differentiates between different types of 

plastic. However take up is limited as 
revealed by contrast in behavior of surveyed 

firms from audit ed firms.   

Overall Assessment of 
Potential for Improvement  

Medium/Low Largely pull factor of market value but all 
respondents (including those that didnôt) 

indicated that their involvement in this 

activity was directly related to the market 
price for sorted plastic.  

Key Questions  

Look at actual prices offered by 3rd party plastic processors .Do they vary a lot and if so, why?  
What would need to change within the market in order to stabilize prices?  ï Limiting factors for 
smaller recyclers? Quantity going direct to reprocessor? 
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4.1.3 Maturing Markets  

 
WRAP LCA study found that the overall environmental impact of waste plasterboard 
management could be reduced by decreasing the distances travelled by the waste collected and 
the recycled gypsum powder that is produced. This suggests that the use of bulking stations 
would bring about reductions in emissions by enabling larger loads and reducing the number of 
individual vehicle movements. 
 
A recent study18 identified future developments in plasterboards potentially restricting 
recyclability, for example, foam backed boards to promote thermal efficiency are unsuited to 
processing with current technology and outlets.  

                                            
18

 Plasterboard: Sustainability Impacts and Initiatives an Evidence Study CRWP for DEFRA 2010 

Plasterboard  

 

Responses  Comment  

Total No. Respondents  10 2 sites not receiving plasterboard    

Knowledge of Amounts  0 No precise infoô available 

Landfill Disposal  n/a  

EfW  n/a  

Recycling   5 firms deal with processors outside of the SE 
(Midlands, Swindon, Dorset, & Scunthorpe.) 

5 firms deal with processors in SE All but 1 are 

dealing with just 1 reprocessor 1 is dealing with 2 
reprocessors, both near Scunthorpe. The 

Scunthorpe and Midlands processors both operate a 
collection service. 

Audit Evidence Verification  4 All sites were operating plasterboard separation 

and recycling. One site was blending plasterboard 
with compost for local land application and another 

was looking to non closed loop applications such as 
cement manufacture to increase diversity of outlet.  

Readiness to separate given 

economic conditions  

n/a  

Maximum Distance 
Travelled to Outlet  

 Of the coôs delivering their own loads to processors 
within the SE: max distance reported is 160 km 

round trip. Operation of a collection service by 
certain reprocessors makes out of region 

movement viable. 

Audit Evidence Verification   The max distance round trip is 190km.  

Current Market Status  Medium/High The market for recycled plasterboard appears to be 

working well in that there are a variety of 

competing processing facilities offering differing 
types of service. 

Overall Assessment of 
Potential for Improvement  

Low Capture being maximized largely due to the push 
from landfill by EA regulation policy.   

Distance travelled indicates scope for local outlet 

expansion.  

Key Questions  

Would an aggregation site located to reduce travel distance in the South East be viable? How critical is 
proximity of aggregation site to final user?  
Balance of benefits between closed loop and other applications. 
Growth in problematic composite material board predicted. Currently prime recycler rejects.  
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Treated Wo od  

 

Responses  Comment  

Total No. Respondents  11 One site reported receiving no treated wood.  

Knowledge of Amounts  0 No precise infoô available partly due to outgoing 

material not being recorded as waste (following 
processing) 

Landfill Disposal  None  

EfW  9 In addition to Sussex Wasteôs EfW plant which took 
all their wood waste, 8 other companies indicated 

that some of their sorted waste went to EfW plants 

as biomass fuel. 

Recycling  10 10 companies (excluding Sussex Wasteôs EfW plant) 

sorted and recycled wood. 
8 operated some form of grading system:  

 

¶ 1 company: 1 category ï clean ï sent to off -site 

facility for chipping and composting  
¶ 5 companies: 2 category system ï clean and 

dirty ï clean being sent to outside aggregator 

and / or processor for use in ch ipboard 
manufacture, and dirty going to outside 

aggregator and / or processor for burning in 

energy from waste plants.  
¶ 2 companies: 3 category system but end 

destination was the same as above 

Audit Evidence 
Verification  

 All sites sort and separate wood, either forwarding to 
3rd party aggregators/ processors, or on-site chipping 

and supply to user. With one site also keeping intact 

pieces aside for reuse. 

Readiness to separate 

given economic 

conditions  

n/a  

Maximum Distance 

Travelled to Outlet  

 All within SE  

Audit Evidence 
Verification  

 The max distance round trip is 120km.  

Current Market Status  Medium/ 

High 

The evidence suggests that the market for treated 

wood is working well. There are a number of pending 
applications for biomass plants in the region.  

Overall Assessment of 
Potential for 

Improvement  

Low Mkt conditions largely due to pull of renewable power 
incentives and other material markets. There is 

limited evidence of any 3rd party wood processors 

requiring suppliers of chipped wood to differe ntiate 
treated wood with a high level of toxicity (ógrade dô in 

the WRA guide). Distance travelled indicates scope 
for local outlets or high value of product.  

Key Questions  

What risk is there of quality standards being imposed on inputs as fuel or chip t hrough regulation? 
What impact would this have? 
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4.2  Coverage of Material Initiatives  

Table 12 places the different initiatives identified in the case study phase within the overall 
hierarchy guiding the project. Where an initiative has been found that serves the region, the one 
that is furthest up the hierarchy has been highlighted in green. In cases where there are 
initiatives that have limited capacity they have been shaded out from green. Where an initiative 
exists as far up the hierarchy as possible but outside the region/ not serving the region it has 
been highlighted in orange as a possible opportunity. There are in fact no obvious gaps because 
once practicalities are accounted for, encouragingly all materials appear to have initiatives that 
deal with them as high up the hierarchy as practically possible somewhere in UK. See Appendix 3 
for further details. 
 

   

Item Type Material

Reuse Recycling - closed loop Recycling open loop EfW

Flooring Carpet Synthetic Axion Recycling - synthetic carpet 

to raw polymer - trial stage only

Equestrian Surfaces Burnley 

http://www.equestriansurfaces.co.u

k/ Serves North of England

Wool 80:20 Edward Clay & Son Ltd             

West Yorkshire   No website Use 

clean trim into mattress wadding

4Recycling Limited  Wool rich carpet 

recycling to land 

http://www.4recycling.co.uk/ 

Nationwide

Tiles Carpet bitumen backed Scout Enterprises Reading 

http://www.scout-

enterprises.co.uk/locations/reading

/reading.php

Cleanstream CIC  Carpet tile for 

re-use and recycling Cardiff 

http://www.cleanstreamcarpets.c

o.uk/ Serves S Wales & Bristol

MID-UK Collection of all types of 

carpets and tiles. 

http://www.midukrecycling.co.uk/ 

Serves Midlands & East Anglia

PVC Potential unknown. Quantities left 

in situ following new flooring 

installation

Kent Flooring Supplies Chatham, 

SITA (Aldershot, Portsmouth & 

Sittingbourne), Oxford Plastic 

Systems Ltd, Oxford via Recofloor 

Shredding Services  PVC tiles (not 

bitumen) No website  Serves 

Greater Manchester and Lancashire

UPVC Windows, doors, 

soffits, fascias

Anglia windows, Norwich 

Nationwide trial on window 

deconstruction

Associated Polymer Resources,

Hampshire; RPCS Rubber & Plastic

Collection Service, Thatcham; 

Veka Recycling Ltd, Swanscombe 

via Recovinyl 

Mattresses Foam plus textile cover Suitability for closed loop doubtful 

due to deterioration in foam 

quality

Carpenter Prison Mattress TakeBack 

to underlay trial. Nationwide

WRG Nottingham

Textile plus spring Suitability for closed loop doubtful 

due to multiple material content.

Matt UK South London South East 

focus; SpringBack (FEAT), Scotland - 

 national reach

Treated Wood C Melamine/ Formica 

plus chipboard

Suitability for reuse unclear due to 

low durability

Senator shred to supply 

chipboard manufacture

Plywood

Chipboard

D MDF

Railway Sleepers

Fencing Countrystyle Recycling shred to 

chipboard

Ceramics Tiles Limitations due to cement & 

breakage of post use. Bioregional 

Reuse it Yourself centre for 

unused surplus - 3 centres to be 

set up in S Croydon with LWRB 

support.

Johnson Tiles Stoke on Trent 

Nationwide

Tableware Informal Reuse via Freecycle etc Johnson Tiles Stoke on Trent 

Nationwide

Sanitary wear Tiger Enterprise, sells reusable 

toilets & sinks. Serves 

Brighton/Hove and Newhaven and 

outlying areas

Plasterboard site wastage Only possible if significant size- 

prevention preferred.

Bywaters for British Gypsum, 

Mountfield

demolition Unlikely to be desirable due to 

variable quality

Countrystyle Recycling to Knauf

Furniture household metal/plastic Various sites recover metal content

wood/textile Dreams reprot recycling textile and 

wood extracted from bed bases

Countrystyle Recycling trial shred to 

EfW fuel

commercial metal/plastic

wood/textile

Bulky Plastics Drums The Drum Group Ltd Silvertown  

LONDON Sale, purchase and 

reconditioning of plastic drums.

Delleve Plastic via WRAP funded pilot

Garden toys

Garden Furniture

Examples of Initiatives Found

Countrystyle Recycling trial shred to 

EfW fuel

Countrystyle to cement and land, 

Britanniacrest to land

Brighton & Hove Wood Recycling 

Project 

http://www.woodrecycling.org.uk/i

nfo_about.html

                           PPR Wipag Dover                                               

Hard plastic trial for Kent 

Senator shred to supply foam and 

textile manufacture

Clear Environment (Office 

Clearance) Ltd http://www.clear-

environment.co.uk/ Nationwide 

coverage

Clear Environment (Office 

Clearance) Ltd http://www.clear-

environment.co.uk/ Nationwide 

coverage

Neighbourhood Furniture Store 

Swale 

http://www.amicusvision.org.uk/in

dex.cfm?articleid=8141 Serves 

Kent, 

Informal Reuse via Freecycle etc

Spruce Carpets Glasgow Scotland 

Broadloom and tiles for re-use and

recycling 

http://www.sprucecarpets.org.uk/i

ndex.htm  Serves Glasgow

Green Recycling Ltd  Maldon Essex 

http://www.greenrecycling.co.uk/                                                              

                                                       

Serves Essex & South East London  

Countrystyle Recycling - trials for EfW 

fuel

Limitations due to hygiene issues 

although foam mattresses could 

be re-covered.

Countrystyle Recycling shred to 

biomass fuel

Countrystyle Recycling shred to 

chipboard

 
Table 12: Material Specific Ini ti atives Identified in UK
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Section 5: Carbon Assessment  & Metrics  
 
Remade South East commissioned Beyond Waste to undertake an initial desk study of sources to 
identify any relevant studies that may shed light on the potential carbon impacts and benefits of 
different landfill diversion options. 

 

5.1  Methodology  

1. A trawl of internet and other sources was undertaken using Google scholar.  
2. Key studies relating to carbon impacts and wider life cycle studies identified. 
3. Study reviewed and key assumptions identified. 
4. Material matrix developed. 
5. Life Cycle Assessment Expert consulted ð Emmanuel Gentil Technical University of 

Denmark. 

 

5.2  LCA Studies 

There is a scarcity of studies applicable to the target materials. Where there are studies they 
generally compare the merits of different products that can perform the same function (Product 
LCA). While these do address end of life routes they generally do not consider the relative 
merits of different end of life routes.  This is usually addressed through End of Life LCA studies 
of which there are very few. Where there are EoL studies these do not account for reuse. Reuse 
adds a further layer of complexity as that requires consideration of the avoided impacts of 
manufacture so requires a cross over between product and End of Life LCA.19  Tools and metrics 
to measure carbon benefits are being developed for a number of materials. Some key studies are 
summarised in Appendix 8.     

 

For clarity all studies identified have been categorised using the following headings: 

1. Product LCA: Compares products with a constant EoL route assumed 

2. EoL LCA: Compares a number of EoL routes but may not be comprehensive  

3. Hybrid : Compares products but also explores different EoL routes 

4. Review: Studies that simply review other LCAs and draw general conclusions 

We have ranked the studies in terms of relevance or usefulness to this study. 

 

5.2.1  Outcomes 

The outcomes from the studies are sometimes counter intuitive and sensitive to assumptions 
applied. Key assumptions are identified in Table 13 and may not be relevant to the UK situation. 
So for example the US study on carpets found that recycling is preferable to reduction on the 
basis that the recycling process displaces virgin material from other applications. This assumes 
that there are established high grade recycling routes in existence which is not the case in the 
UK. A further confounding factor is that certain materials such as carpet underlay, furniture fill 
and mattresses already contain significant recycled content.20  So how this is treated in the LCA 
can affect assessment of benefits. 

                                            
19

 There is a growth in reuse focused studies. WRAP has recently commissioned a piece of work to develop a set of 
methodologies to quantify the economic and environmental benefits of reuse, focusing on a range of selected 
products inclding: domestic furniture (e.g. sofas, tables, chairs), office furniture, and clothes 
20 The DEFRA Textile Road Map identifies mattresses and upholstery representing 68% of the market for recycled 
textiles as non wovens, with carpet underlay providing 13%  Maximising Reuse and Recycling of UK Clothing and 
Textiles DEFRA October 2009 
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Title Relevance LCA Type Findings (EoL option ranking if presented) EoL Option Considered Key Assumptions

Flooring Environmental Impacts From Carpet Discards 

Management Methods: Preliminary Results

Dr. Jeffrey Morris, Sound Resource Management  

Seattle Public Utilities  October 10, 2008

High - but 

UK carpet 

also wool rich

EoL Local recycling (Recycling into new carpet or automobile body parts), 

national recycling,                                                                                 

use as SRF (displacing coal),                                                              

landfill (carpet does not biodegrade in a landfill, so that the biogenic 

carbon stored in carpet is not released to the atmosphere),                       

WTE (The amount of CO2 released as a result of the fossil fuel content of 

scrap carpet is substantially greater than the avoided emissions from an 

equivalent amount of electricity).

Local recycling (Recycling into 

new carpet or automobile body 

parts), national recycling, use 

as SRF (displacing coal),  WTE, 

landfill.

47% of typical carpet biogenic carbon.       

Assumes high grade recycling                   

Landfilling or recycling used carpet 

maintains storage of the biogenic carbon 

in used carpet.                              

Displacement of marginal emissions 

CCTG power

US EPA Background Document for Life-Cycle 

Greenhouse Gas Emission Factors for Carpet and 

Personal Computers EPA530-R-03-018 November 

21, 2003

High - but 

UK carpet 

also wool rich

EoL Recycling (due to offset of virgin in high grade applications);                      

reduction;                                                                                             

landfill;                                                                                                

WTE.

Reduction; Recycling into 

carpet backing, automotive 

parts or carpet pad; WTE and 

Landfill

nylon broadloom residential carpet only     

zero landfill methane emissions, landfill 

carbon storage, or avoided utility 

emissions; assumes high grade recycling 

CSIRO Timber Product Life Cycle Assessment 

Forestry & Forest Products Client Report No: 1234

Moderate Product The environmental impact of three different types of material for flooring 

(solid wood, linoleum and vinyl).  PVC had the highest global warming 

potential (GWP) which was 2.5 times greater than linoleum (1.6kg/m2) 

whilst the GWP of wood was negligible (0.42kg/m2).                             

Burning wood at the end of the life cycle had no negative effect on CO2 

release because the wood was renewable whilst linoleum and vinyl had 

components that were non-renewable and added extra CO2 to the 

atmosphere. 

All flooring materials 

incinerated to recover some 

energy.

Lifetimes defined as 25 years (linoleum), 

20 years (vinyl) and 40 years (wood).    

Life Cycle Assessment of PVC and of principal 

competing materials  European Commission, July 

2004

Moderate Product Linoleum has comparable or slightly fewer environmental impacts 

compared to PVC flooring of equivalent quality in the production phase. 

One study (IPU 0013) states that wooden flooring tends to have lower 

impacts than PVC and linoleum, but is more demanding in the use and 

maintenance phase. There is little LCA information about carpeting, a 

main competitor for flooring applications. 3 LCAs assessed.

EoL options not explicitly 

considered

Life-cycle covering assessment of four types of 

floor                                                               

Potting J & Blok K Utrecht University, October 1995 

J. Cleaner Prod. Volume 3 Number 4

Moderate Product Linoleum, cushion vinyl, polyamide carpet and wool carpet. 60% landfilled; 40% incinerated. 

EoL options constant and not 

compared.

The position of wool rich carpet is 

dependant on whether emissions from 

sheep is attributed to carpet production 

or not.   

Life Cycle Assessments of Natural Fibre Insulation 

Materials Final Report DEFRA  February 2008 

Low Hybrid Landfilling of wool performs better than composting due to sequestration. Landfill & composting Carbon Attribution for Wool zero    

Negative impact on GWP of the scouring 

process offset by the positive effect of 

the wool due to carbon sequestration.

Furniture CSIRO Timber Product Life Cycle Assessment 

Forestry & Forest Products Client Report No: 1234

Moderate Review There are no examples of studies comparing wood with other material for 

the production of furniture.

When the life-span of the building is taken into account, the embodied 

energy from the office furniture, which is replaced many times over the 

life span of the building, actually becomes the most important item (31% of 

life cycle energy over 40 yr period) in the life cycle of the building due to 

the frequent replacement of the office furniture.  

N/A The model did not allow for re-selling of 

used furniture for re-use, which would 

help to reduce the energy implications 

over the life-span of the building.  

Carbon Impact of Office Furniture Reuse: Office 

Desk and Office Chair                                              

  Dr Adrian Chapman March 2010 Centre for 

Remanufacturing and Reuse

Moderate Product Reusing office furniture present large carbon emissions savings. The 

manufacture and assembly of accounts for over 90% impact, with transport 

and end of life activities accounting for a small proportion.

Reuse vs. single life with 

assumed recycled content

Lessons in the Environmentally Sensitive Redesign 

of Domestic and Office Furniture

Increasing the sustainability of contract and office 

furniture manufacture and supply                      

University of Brighton 01 July 2008

Low Product Replacing metal with wood is environmentally sound because of the carbon 

neutral nature of wood and the benefits of using waste wood as substitute 

fuel reducing energy demand in production. 

No comparison between EoL 

options. Extended life through 

redesign defers EoL impacts.

Life Cycle Assessment for a European High 

Pressure Laminate (HPL)  International Committee 

of Decorative Laminates Industry May 1999

Low Product Compares greenhouse gas impact of laminate worktop with steel and 

aluminium sheet.

Assumes 'thermal recycling' for 

laminate but not evaluated on 

comparative basis

BedZED: Toolkit Part I

A guide to construction materials for

carbon neutral developments BedZED Materials 

Report Reprinted May 2009.

Low Product Compares environmental performance of beechblock worktop with  

melamine faced chipboard.  Despite the low impact of the recycled timber, 

the chipboard has high impacts due to the processing involved in resin and 

board manufacture.

Not specified other than 

recycled content

Mattresses European EcoLabel Bed Mattress Life Cycle 

Assessment and criteria proposals final report for 

the EC Report number: R3535924.W05/EJD Deliege 

E.J.M., . Nijdam D.S.C Tauw Milieu bv International

Moderate Product Landfilling ranks alongside the total energy use from the production of 

steel, PET, polyol, SBR and cotton  as significant source of GHG emissions. 

This is an LCA of mattress from cradle to grave but does not present 

comparison of EoL management routes. 

Recycling (PU foam), 

Landfillling, WTE but not 

evaluated on comparative basis

Treated 

Wood

Options and Risk Assessment for Treated Wood 

Waste WRAP  June 2005

Moderate- 

not explicit 

to Carbon

EoL Re-use of TWW provides the opportunity to extend useful service life, 

often representing the Best Practicable Environmental Option (BPEO), and 

therefore should be considered as a priority. It is possible to produce 

boards from CCA treated fibre and from remediated fibre, Other types of 

panelboard for which TWW may be used include OSB or flakeboard and MDF 

production.Other options such as composting offer some potential, There 

may be more potential for standard surfacing mulch which tends to be 

applied mechanically to pathways.

EoL focus depending on nature 

of treatment as follows:          

Direct re-use

Recycling to panelboard

Recycling to mulch

Recycling to animal bedding

Recycling to compost

Recycling to wood cement 

composites

Thermal processing and disposal

Environmental benefits of recycling ð 2010 update

WRAP March 2010

Moderate Review Due to the lack of published LCAs, a comparative analysis between the 

waste management options for wood waste could not be conducted.

 However, from the data available, the key conclusion is that incineration 

with energy recovery is preferable for energy demand while recycling is 

preferable for climate change potential. On the other hand, landfill is to be 

avoided due to the associated methane emissions. Analysis of a larger set 

of indicators would be required in order to be able to come up with reliable 

evidence of the benefits of wood recycling.

Recycling to panelboard; 

incineration with energy 

recovery and landfill

BedZED: Toolkit Part I

A guide to construction materials for

carbon neutral developments BedZED Materials 

Report Reprinted May 2009.

Moderate Product Comparison between reclaimed and new timber products. Reclaimed 

timber has a net negative climate change impact because of the small 

amount of processing and transport required. this compares with new 

timber which carries a positive environmental benefit by holding 

"sequestered" carbon dioxide (i.e. carbon stored in the timber).  More CO2 

is sequestered in growing the timber than is released on disposal. Despite 

this, the impacts of producing new timber give a net positive CO2 

emission and climate change impact.

Reuse vs. Single use with 30% 

recycled into other products, 

such as chipboard.

CSIRO Timber Product Life Cycle Assessment 

Forestry & Forest Products Client Report No: 1234

Low Review There are many studies that have compared the environmental impact of 

wood with other materials in the building and construction industries. In all 

the examples studied, wood has been found to have the lowest 

environmental impact compared to other materials.  
 

Table 13: Assessment  of Studies for Carbon Footprinting  
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Title Relevance LCA Type Findings EoL Option Considered Key Assumptions

Bulky 

Plastics  

Life Cycle Assessment of Industrial Packaging for 

Chemicals                                                        

Manuilova A  Akzo Nobel Surface Chemistry AB and 

Chalmers University of Technology  February 2003 

Sweden

High Hybrid There is no significant difference regarding carbon dioxide

emissions between the four types of packaging if the reuse/

recycling rate is high (64%).                                                          

Incineration of plastic drum major source of emissions but not clear how 

power production offset handled.                                                              

Under 100% landfill, plastic drums are best as no emissions in landfill but 

emissions improve with increased reuse. 

Compares four types of drum - 

steel, plastic, combi and plastic 

IBC under three EoL scenarios 

of reuse/recycling, landfill and 

incineration. 

 For plastic drums reuse via 

Reconditioning and incineration - no 

account for plastic recycling. 

Life Cycle Assessment of PVC and of principal 

competing materials  European Commission, July 

2004

Moderate Review Recycling has a positive effect on the environmental impact and shows 

potential for improving PVC performance. Increasing recycled content may 

be especially interesting for pipes as optical requirements of the pipes are 

often low and because coextrusion achieves good surfaces by using 

recycled material in a middle layer. There is no consensus throughout the 

assessed studies as to which material is preferable for pipe applications 

when considering the total life cycle.  Some studies see clear advantages  

for concrete and fibre cement pipes, some report clear advantages for 

polymer pipes such as PVC and PE, some conclude that material plays no 

role as long as no cast iron is chosen.

EoL is handled in different ways 

uPVC 

Windows

Life Cycle Assessment of PVC and of principal 

competing materials  European Commission, July 

2004

Moderate Review 6 studies assessed comparing different materials - no òwinneró in terms of 

a preferable material  - different studies give different results although 

wood appears to be preferred. The recycling of PVC and aluminium (and 

the use of secondary material) can significantly improve their 

environmental performance.                         

The most effective recovery or recycling option depends on the market 

situation, the composition of the waste stream, the demand for these 

recovered products and on the local or national regulative situation. All 

options are better than landfilling,  because various parts of the products 

can be used in further life cycles and can substitute primary materials.

Four primary options for end-of-

life PVC treatment exist. 

Landfilling, thermal treatment 

(with energy recovery), 

chemical recycling (most 

material recovery) and 

mechanical recycling.

Increasing second-life granulate used, or 

reducing amount of material used can 

help.                                                      

In landfills, the carbon content of the 

waste product is òstoredó, although long-

term fixation is uncertain.

CSIRO Timber Product Life Cycle Assessment 

Forestry & Forest Products Client Report No: 1234

Moderate Product Study on window frames made from wood, PVC and aluminium.   

When the entire lifecycle was studied, the wooden frame was the most 

favourable followed by PVC and aluminium in terms of GWP with waste 

wood replacing fossil fuels. 

PVC and the aluminium recycled 

Wood used as energy source. 

No comparison of EoL routes

Life cycle based carbon balances of window frames 

and paper production for calculation of carbon 

footprint Windsperger A, Windsperger B, 

Moderate Product Study looked at UPVC vs. Wood/Al frame. Wood/Al frame performs 

marginally better.

wood and plastics to WTE

recycling of UPVC

Glass and metal collection

The energy gained from WTE of wooden 

frames taken as an emission bonus 

calculated with the average energy mixPlasterboard WRAP: Life-cycle analysis of Plasterboard ERM 

April 2008

High EoL Reducing wastage of plasterboard;                                                   

recycling locally;                                                                                    

Using more recycled gypsum from waste plasterboard in the manufacture 

of the new plasterboard contributed to a small reduction in the associated 

CO2 emissions during the course of that productõs lifecycle.  

processing to produce recycled gypsum was found to have lower global 

warming potential than disposal of it in mixed waste

landfill. This opens up open loop recycling of waste plasterboard into 

products and applications other than plasterboard. 

Reduction, Closed Loop 

Recycling local (50km), Closed 

Loop Recycling national 

(450km), Open Loop Recycling; 

landfill

The results are sensitive to total 

transport distance travelled for the 

plasterboard waste to the recycler and 

the onward transport of the recycled 

gypsum to its point of use. 

Ceramics Review of Life Cycle Impacts of WCs  Final Report 

to DEFRA  April 2009

Moderate Product The global warming potential (GWP) of the use phase is approximately four 

times that of the combined production and disposal phases. The majority 

of the GWP for the combined production and disposal phases is 

attributable to the production of the ceramics.

No explicit EoL options 

considered although implication 

is that ceramic is recycled

 
 

Table 1 3 (con) : Assessment  of Studies for Carbon Footprinting  

 
In view of the limitations of the evidence base we have focused on developing a qualitative 
methodology to assess the carbon footprint and present it below applied to carpet for which 
there is some evidence to support the exercise. Results are presented in Table 14 below. 
 
5.2.2  Presentation  
We have broken down the assessment into three phases: Production, Use and End of Life 
.  
1. Production Phase 

For the Production Phase the associated carbon burdens have been attributed to different stages 
in the production cycle as follows: 
 

¶ Raw Materials: burdens associated with supply of raw materials - largely depends on energy 
intensity of extraction process 

¶ Manufacture: key aspect here is whether production is an energy intensive activity 

¶ Distribution: only included when there is a basis to differentiate between alternative 
materials.  

 
2. Use Phase 
Life Cycle Studies generally show the impact of most products in their lifespan to be relatively 
small compared with production and end of life phases. An entry was only made for this phase if 
the particular product had a particular quality by comparisons to a known alternative.  All the 
use phases have no impacts or a slight benefit (in example case due to thermal insulation value 
of carpets).  



Beyond Waste  
Bulky Waste in the South East  

 

Page 47 

Final Report Issued 31.08.10 

 

Item Type Material Raw materials   Manufacturing Distribution Use

Flooring Carpet Synthetic high - oil extraction, transport & 

refining 

high - melt & extrude to fibres   & 

then weave (emissions from 

electricity) I would reduce this to 

medium/high if heat source is 

direct not via electricity

low - insulation properties reduce 

heat loss

Wool 80:20 low/medium - sheep rearing low 

providing it is raised using 

extensive farming method with 

most impacts allocated to meat 

production

medium - spinning, (electricity 

inefficient use of fossil fuel) 

broadloom weave - loss of calorific 

value of coal is 2 thirds in 

production whereas if gas were 

used for direct heat with which we 

are comparing above it would 

appear to be less efficient

low - insulation properties reduce 

heat loss

Tiles PVC high - oil extraction & refining High - from ancillary materials 

(additives)+ energy intensive 

chemistry

medium - insulation properties 

poorer than carpet

Carpet bitumen 

backed

high - oil extraction & refining, 

low/medium if wool rich tuft

High - bitumen production, medium 

for wool tufting 

low/medium - insulation properties 

better than PVC but worse than 

carpet

Note assessment are relative to comparative 

material and not across types.  Based on 

'educated' judgement

UPSTREAM

 
Table 1 4: Carbon  Assessment Stages for Flooring  

 
3. End of Life Phase   
We have applied the waste hierarchy categorisation as follows: 

Reuse: The principal benefits relate to maximising the utility of the embodied energy in a 
product/material and the avoided need to manufacture replacement items.  These benefits are 
proportional to the total energy and material requirement to deliver the product.  The higher 
the energy intensity of production the more desirable reuse becomes.  In general reuse will 
always be preferred in energy/carbon terms. 

Recycling - Closed Loop: Where a loop exists to get the material back into a production cycle as 
close to if not identical to the original cycle of production this has been identified and assessed. 
After which use, it can continue to be reclaimed for recycling. So for example recovering 
polypropylene from synthetic carpet for remanufacture. 

Recycling ð Open Loop: Where an alternative outlet has been developed to ôrecycleõ the material 
value this has been identified and assessed.  This is single trip as once recycled through this 
route it is no longer recoverable. This is often referred to as ôdown cyclingõ. So for example 
where synthetic carpets are shredded to produce equestrian surfacing material 

Energy from Waste:  The benefits from EfW are based on the assumed CV of the waste and 
energy output and the assumed energy mix that is being displaced by the use. It has been 

assumed that it is burnt via mainstream incinerator with electricity but no  heat recovery. 

Landfill: The impacts of landfill vary depending on the degradability of the material ð low 
degradable materials present lower risk of carbon equivalent emissions. Also landfill offers the 
opportunity to sequester fossil fuel derived materials i.e.  Taking them out of the active system 
and thereby avoiding their potential combustion with associated carbon release. On the converse 
the loss of fossil fuel derived materials could be assessed as a detrimental impact were the 
aspect of resource loss (Abiotic depletion) accounted for in the assessment. 

As we have sought to allow for comparison across the production, use and end of life phases we 
have endeavored to use the same measurement method. So a low rating means that it has a low 
carbon impact. This results in a very complex process to arrive at an overall rating. 

We present an example below using the two types of carpet to illustrate in Table 15 overleaf. 
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 Synthetic  Wool Rich  Comparative 
Phase Outcome  

Overall EoL Outcome  

 Carbon 
Impact 

Rati ng  

Reason  Carbon 
Impact 

Rating  

Reason    

Reuse ---  High avoided impacts as the 
energy intensity of production 

is high due to oil content.  

-- Lower avoided impact due to lower 
energy intensity of production  

Prioritise Reuse of 
Synthetic Over 

Wool Rich 

Prioritise reuse of synthetics plus 
prioritise wool rich reuse if no 

comparable closed loop recycling 

options emerge. 

Recycle 

Closed 
Loop 

-- Avoided impacts due to 

potential to extract 
polypropylene for use in 

manufacturing displacing need 

to extract virgin b ut some 
energy input and loss in 

quality. 

-- No truly closed recycling loop 

developed ï would require a process 
to extract wool fibres and make 

available for reuse/ remanufacture. 

Use as insulation brings energy saving 
benefits in use and hence avoid carbon 

release. 

Prioritise closed 

loop for both.  

Develop closed loop options for 

wool rich that maximise the 
properties of wool fibres.  

Recycle 
Open 

Loop 

- Avoids burdens of use of 
alternative materials for 

equestrian surfacing.  
Sequestration of fossil fuel rich 

material but final fate 

unknown.  

0 Avoids burdens of use of alternative 
materials for composting - but many 

are waste derived. Carbon may be 
locked into soil but 35% neutral in 

production so no sequestration benefit 

except for 30% synthetic (ff based)  
content ï final fate unknown.  

Prioritise synthetic 
for open loop. 

Avoid open loop if closed loop 
options available ï particularly 

for wool rich. However many 
closed loop options may not be 

suited to post consumer carpet 

waste.  

EfW  ++  70% ff calorific v alue equiv to 
coal (30) so displaces other 

fuels but fossil fuel based so 

carbon is released. 

+  35% input carbon neutral (30% ff) but 
marginally lower calorific value (25).  

Prefer to landfill 
wool rich due to 

sequestration 

Avoid EfW if higher options 
available. Performance improves 

with heat recovery. May be best 

used as blended SRF. 

Landfill 0 Considered inert in landfill  - oil 

loss may be regarded as 

sequestration of fossil fuel  

0 Biodegrades and releases methane. As 

carbon is biogenic any sequestration 

does not add any benefit 

 EfW not preferred to landfill for 

either wool rich or synthetic 

carpet 

 
 

 
Table 1 5: Initial Carbon  Assessment for Carpet  

 Actual reduction in emissions  Neutral  Mitigation of net increase in emissions  

Scale  lowest carbon impact  ---  -- -  0 +  ++  +++ highest carbon impact  
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In Use: All flooring materials are beneficial to the environment because they act as an insulating 
layer and save energy thereby reducing global warming potential. However, flooring containing 
naturally derived materials such as wool have the added benefit that they sequester CO2, 
making a further contribution to reducing global warming potential. 
 
The Life Cycle Assessment of Natural Fibre Insulation Materials Final Report February 2008 states 
that: Upland sheep are in general grown for their meat rather than for their wool.... The wool 
used in the production of Thermafleece is considered to be a ôwasteõ product of sheep rearing 
and husbandry and its production is not included within the system boundary of the study. 
So that supports the idea of a zero carbon burden for wool growth input to wool rich carpet 
manufacture.  
 
The energy demand of the production process is also covered by that LCA as follows. 
Of particular interest is the finding that Thermafleece offers a net negative GWP100 profile at 
this stage of the life cycle. This suggests that, up to the point of its installation and use, its 
material composition sequesters more CO2 eq than has been released by the energy and 
materials consumed in its processing and transportation...In the case of sheep wool, the carbon 
sequestered by plants goes through a further conversion step in the animal into the proteins of 
wool. Thus, the ôsequestrationõ of atmospheric CO2 into the basic raw material in the natural 
fibre products exerts a strong ônegativeõ GWP100 effect (removal of CO2 from the atmosphere) 
and, in many cases, this is of sufficient magnitude to more than counterbalance the GWP100 
emissions from energy consumption in the manufacture of the natural fibre product. In fact the 
overall assessment for wool based product is a net carbon loss as the wool sequesters carbon 
which indicates that the wool comes 'carbon free'.  
 
When taking a whole LCA view including resource depletion (which counters the carbon focus of 
it being better to lock fossil fuel derived material away in landfill than to burn it) use as a fuel 
may be preferred as it is a renewable biogenic source that may offset the use of fossil fuel. 
However considering global warming potential in isolation the LCA indicates that   the 
recommendation of landfill over EfW derived for synthetic carpet extends to wool rich too. The 
text is as follows: 
 
òLandfilling emerged from this analysis as the best option for both NFI products in terms of 
GWP100. This was particularly marked for the Thermafleece product, which maintained its 
capacity to reduce GWP100 when landfilled. This results from sequestered CO2 remaining in the 
products due to a predicted slow breakdown in the landfill scenario. Conversely, the composting 
and incineration options investigated show release of much of this sequestered CO2 and 
consequently a higher impact in this category. It is important to note that not all of the 
sequestered CO2 is released by the composting scenario as the final compost product (containing 
around 50% of the original materialõs mass), will still retain a portion of the sequestered CO2.ó 
 
5.2.4  Findings 
There are relatively few useful studies available to reference the assessment so the assessment 
itself was very much based on subjective judgement.   
 
The assessment of the production and use phases has been based on comparison of the product 
with other known alternatives. Where no alternative was known or exists an assessment was not 
made. The assessments were relative within each product stream and so are not comparable 
across materials.  
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It is not possible given the data accessed to form an overall ranking of a product from 
production, distribution, use and then into end of life phases.  That is why the tables presented 
are divided between production and use and end of life. 
 
The analysis is based on a unit mass (kg, tonne) of material and does not reflect the actual stock 
of the material.  The overall impact or benefit will be proportional to the actual stock of 
material in the system although if there is a major benefit from a smaller stock material it may 
offset the benefit of a larger stock lower benefit material. In this way materials could be 
prioritised for diversion action.  E.g. if there is a smaller total stock of mattresses compared to 
stock of carpet. 
 
5.2.3  Conclusions 
The system approach developed is compatible with the international Greenhouse Gas accounting 
protocol (WRI/WBCSD).  However the paucity of data on specific materials makes it very difficult 
to arrive at meaningful conclusions at this stage. We recommend further investigation ð and if 
necessary commissioning of studies ð to fill the knowledge gap to ensure that following the 
hierarchy will achieve the best outcome environmentally. In this context we are reminded that 
the revised Waste Framework Directive application of the waste hierarchy is qualified with the 
need to test through the use of LCA.  
 
Also it should be remembered that while Carbon impacts are a key aspect and focus of this 
study, resource scarcity (referred to as Abiotic depletion) is an important consideration and it 
has not been possible to account for this in this current review. 

 

5.3  Carbon Metrics  
Table 16 presents a summary of the carbon metrics that have been identified through our 
research.  Some of the metrics relate to reuse, some relate to avoidance of wastage of new 
product reflecting the embodied energy in the product, others seek to capture the avoided 
emissions from an assumed default End of Life route.  No metrics were found for mattresses, 
sanitaryware or waste wood.  None of the metrics are comprehensive - other than that derived 
for plasterboard where reuse is not an option - and hence are presented as an indication of 
metrics under development rather than for these being definitive metrics to be put to use in this 
project context. 
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Material  Metric  tonne  Source  Assumptions  

Carpet Early indications are that recycling gives a 

carbon saving of 4.2 tonnes CO2e per 
tonne of carpet waste.  

Carpet Recycling UK  January 2010 

Carpet Recycling and Government Policy 
http://www.carpetrecyclinguk.com/downloads/Carpet_R

ecycling_and_Government_Policy_Jan%202010.pdf 

Unclear if waste carpe is post consumer 

carpet, is synthetic or wood rich and which 
recycling route is pursued. 

 

3.077 tonne per tonne of wastage  avoided True Cost of Waste Wastage of new material only, nature of 
carpet not specified. 

Furniture Using Defra Life Cycle Analysis (LCA) 

provisional analysis shows that 1 tonne of 
furniture reuse avoids 2.76 tonne.  

Appendix E of Third Sector Reuse Capacity in London A 

report of research to address the reuse step of the 
waste hierarchy and build on the reuse policies set out 

in the Mayorôs Waste Strategies London CRN /LRS 
undated 

CO2 saved by reuse is through avoidance 

of replacement manufacturing. These 
figures are not inclusive of CO2 release 

from landfilling and emissions from 
transport.  

Reuse of office desk saves up to 115kg 

CO2e per unit. Replacement of the desk 
top,  saves at least 52kg per unit  

For an office chair, reuse with replacement 
of minor components such as the foam seat 

and arm rests, saves 98kg per unit. 

Carbon Impact of Office Furniture Reuse  Office Desk 

and Office Chair  Centre for Remanufacturing and Reuse 
March 2010 

http://www.remanufacturing.org.uk/pdf/ci_office_furnitu
re.pdf 

 

Assumed breakdown of end of life 

management route not disclosed. 

Ceramic tiles 0.7 tonnes per tonne of wastage avoided True Cost of Waste Wastage of new material 

Plasterboard 0.147-0.769 kg/Co2 eq per sheet for 
increasing 14.5% recycled content  

WRAP Life Cycle Assessment of Plasterboard 
http://www.wrap.org.uk/downloads/Life_Cycle_Assessm

ent_of_Plasterboard.51388a96.5313.pdf 

Difference is marginal but confirms that 
increasing recycled content does improve 

footprint. Transport difference dominant.  

0.357 tonnes per tonne of wastage avoided True Cost of Waste Wastage of new material.  

Bulky Plastic  5.286 tonnes per tonne of wastage avoided True Cost of Waste Wastage of new material. Construction 

plastic only.  

Table 16 : Indicative  Carbon Metrics  

 

http://www.carpetrecyclinguk.com/downloads/Carpet_Recycling_and_Government_Policy_Jan%202010.pdf
http://www.carpetrecyclinguk.com/downloads/Carpet_Recycling_and_Government_Policy_Jan%202010.pdf
http://www.remanufacturing.org.uk/pdf/ci_office_furniture.pdf
http://www.remanufacturing.org.uk/pdf/ci_office_furniture.pdf
http://www.wrap.org.uk/downloads/Life_Cycle_Assessment_of_Plasterboard.51388a96.5313.pdf
http://www.wrap.org.uk/downloads/Life_Cycle_Assessment_of_Plasterboard.51388a96.5313.pdf
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Section 6: International Practice Review  
 
During the course of the project a review of international practice using desk research was 
commissioned. An extensive web search using Google scholar revealed the absence of a 
definitive comparative review of the state of end of life management options for any of the 
target materials so what follows has been compiled somewhat piecemeal from a range of 
sources. It is accepted that some sources cited are quite dated but reflect the best available 
data found by our researches. 
 
6.1  Carpet  

The organisation CRE (Carpet Recycling Europe) was founded and financially supported by the 
carpet industry to implement the results RECAM (REcycling of CArpet Materials) project funded 
by the EU Project funded by the European Community under the Industrial & Materials 
Technologies Programme (Brite Euram) 1995-1999. This was a first step in the direction of the 
RECAM sustainable waste management system for post-consumer carpet waste (PCCW) and post-
industrial carpet waste (PICW). Much of the work was driven by German Carpet Manufactures 
and Recyclers. 

 
It concluded there was considerable potential to establish a European closed-loop system for the 
recycling of more than 1 million tonnes of carpet per year as polymer with the wool rich carpet 
going as a fuel. The implementation of such a system will be speeded up if the carpet industry 
introduces a waste disposal fee for newly sold carpets, similar to the recycling fee imposed by 
the car industry and the white goods sector in the Netherlands. It suggests that the revenues 
created by this fee would be used to support the recycling of the less profitable carpet materials 
during the first years. 21 However in view of the fact that 60% UK carpet sales is imported how 
such a producer responsibility levy would feed back to recycling remains unclear.  
 
It achieved significant strides in proving the technical feasibility of the following processes: 
 

¶ Mechanical recycling of wool carpet fibre for use in so-called ônon-wovensõ. The resulting 
mats (with a high or low density) can be used for insulating purposes and carpet underlays 
and have favourable market prospects because of their excellent flame-retardant properties. 

¶ Nylon 6, nylon 6.6 (by DSM) and polypropylene (by TNO) can be recycled mechanically to 
engineering plastics. Because of the different carpet colours involved, the recycled material 
can only be used in dark-coloured engineering plastic applications (such as under-the-bonnet 
car parts). For these applications, the shredding and grinding necessary in order to separate 
the fibres from the carpet backing is very expensive. In the case of polypropylene this is 
economically not very attractive, whereas for nylon 6 and nylon 6.6 further optimisation in 
preñtreatment still is needed to improve the economics.  

¶ Back-to-feedstock or chemical recycling of nylon 6and polypropylene An alternative for the 
mechanical recycling of nylon 6 that is economically more attractive is the so-called back-to-
feedstock recycling (or depolymerisation) of nylon 6 carpet waste. A major advantage of this 
system is that the quality of the final product obtained is equivalent to virgin material.  

 
However CARE appears to have failed to gain a sustainable position. The German carpet sector 
has taken many of the technical advances forward, but emphasis has shifted to the US where the 

                                            
21 RECAM Publishable Synthesis Report Project funded by the European Community under the Industrial & 
Materials Technologies Programme (Brite Euram) 
http://www.carpetrecyclinguk.com/downloads/recam.pdf 
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Carpet America Recovery Effort (CARE) has been established. This is a joint industry-government 
effort to increase the amount of recycling and reuse of post-consumer carpet and reduce the 
amount of waste carpet going to landfills. CARE was established as a result of a Memorandum of 
Understanding for Carpet Stewardship (MOU), a national agreement signed by members of the 
carpet industry, representatives of government agencies at the federal, state and local levels, 
and non-governmental organizations. The MOU that established the CARE initiative included an 
escalating target for diversion of post-consumer carpet from landfill, with the ultimate goal of 
diverting 40 percent of the post-consumer carpet generated. In addition, the MOU included 
estimates of the different types of diversion that might be employed to achieve the overall goal 
of 40 percent.  In 2009, Care members diverted more than 140, 000 tonnes of post-consumer 
carpet from landfills. Of that amount, nearly 80 percent of the total- was recycled back into 
carpet and other consumer products.22. This is a model that might be replicated in UK through 
the MAP. However one significant difference is that majority of US carpet is polymer based while 
UK has significant proportion of wool based carpet that require alternative management routes 
to repolymerisation and through the presence in the waste stream creates a further processing 
burden in terms of needing to sort carpet before it can go through the repolymerisation process.  
 
A recent announcement from the EC Commission is that a project aimed at developing a 
collection and recycling scheme of used carpets in 6 European countries (EUROC2C 
CARPETCHAINS) has received funding through the Eco Innovation funding schemes.23 

 
 
6.2  uPVC Windows 

Recycling: Since 1993 German UPVC window manufacturer VEKA Umwelttechnik GmbH, has 
operated Europe's most advanced PVC recycling plant in Behringen Germany. Discarded windows, 
doors and roller shutters made of synthetic materials are collected from across Europe.  The PVC 
obtained in the recycling process is pure enough to be used for the production of new profiles, 
not lower grade products such as drainage pipes as with some less sophisticated processes. 
Hence a closed raw material cycle is achieved.  Early in 2007, VEKA plc initiated what is thought 
to be the biggest-ever recycling initiative of its kind by any UK system supplier with the launch 
of VEKA Recycling. Based on the significant investment of a primary processing facility in Kent, 
the initiative linked major refurbishment sites all over the UK, collecting complete post-
consumer windows* ð from any original manufacturerõs profile, for reprocessing.24 

The recycling initiative is supported through the EU industry wide Recovinyl Scheme set up in 
response to the European Council of Vinyl Manufacturers Voluntary Commitment, Vinyl 2010 
initiative. Through Recovinyl around 186,000 tonnes of PVC were recycled in Europe in 2009 and 
the 200,000 tonne target for 2010 looks set to be met and may even be exceeded. The UK 
contribution to the volume of PVC recycled under the scheme in Europe is second only to 
Germany. All the UKõs 8,000 plus window installation companies are able to access subsidised 
dismantling, sorting, transporting and accredited recyclers. Backed by the British Plastics 
Federation, the scheme recycled 42,100 tonnes of post-consumer PVC in the UK during 2007, 
although this may include imported material and is not all from windows.  

 
 

                                            
22  A Decade of Developing market-based solutions for the recycling and reuse of post-consumer carpet 
Annual Report http://www.carpetrecovery.org/pdf/annual_report/09_CARE-annual-rpt.pdf 
23 Press Pack for the European Info Day  Brussels, 13 April 2010  
http://ec.europa.eu/environment/eco-innovation/docs/infod/2010/full_press_kit.pdf 
24 http://www.vekauk.com/profile/ 

http://www.carpetrecovery.org/mou.php
http://www.carpetrecovery.org/mou.php
http://www.veka-ut.de/
http://www.carpetrecovery.org/pdf/annual_report/09_CARE-annual-rpt.pdf
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6.3  Mattresses 

The US based International Sleep Products Association (ISPA) Mattress Disposal Task Force Report 
25 reports that incineration is a common means for disposing of mattresses in Europe and is made 
more feasible because mattresses are more likely to be constructed of solid foam or even 
Scandinavian style which includes wood chip. 
 
In the US the key challenge to implementing mattress recycling is finding a sustainable income 
source to supplement the scrap revenue. Options include collecting fees from consumers, 
retailers, manufacturers or municipalities equal to the òtipping feeó that a landfill would 
otherwise have charged had the mattress instead been dumped at the landfill, and not 
dismantled. It cites one recycling operation that has persuaded some landfills that it is 
economically more efficient for the landfill to pay a dismantler to take the used mattresses 
rather than consume the landfillõs limited space. Supporting factors include: 
 

¶ the òopportunity costó to the landfill from taking light bulky mattresses that generate 
relatively less revenues compared to those possible from other waste types that are heavier 
and more dense , (a precise calculation is presented that suggests that the opportunity cost 
is $15/mattress when compared with gate fee for other waste received. Applying a similar 
methodology for UK costs suggests the opportunity cost is around £15 per mattress to the 
landfill operator  

¶ accelerated landfill development costs resulting from the shortened life of the landfill, and  

¶ higher operational costs (mattresses can be difficult to handle in a landfill). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
25 : International Sleep Products Association (ISPA) Used Mattress Disposal and Component Recycling Opportunities and 
Challenges Mattress Disposal Task Force September 30, 2004 

Mattress Reuse: USA: Mattress recycling growing, as path of Pala furniture illustrates Mon 01 
Feb 2010  
Recycling is coming slowly to the $9 billion mattress industry, as the journey of mattresses 
purchased when the Pala Casino Spa & Resort opened in 2001 shows.  

Most top-drawer hotels replace their mattresses every five to 10 years. The mattresses often 
then are resold to budget chains; others go to liquidators, recyclers and resellers. Increasingly, 

municipalities and states are pressured to reduce waste and recycle more, but the economics of 

mattress recycling is tight. 

Many of the mattresses will go to MBC Mattress Co. in Corona, which reckons it gets up to 500 
used mattresses a day from various sources. The used mattresses are baked at 205 degrees for 90 
minutes to kill germs, bedbugs and other possible invaders. Stained mattress covers are removed 
and replaced; foam layers also are replaced if stained or damaged. Old foam goes on to become 
carpet padding, pet bedding or insulation. 

Unstained Pala mattresses will be resold directly. Most of those Pala mattresses still have a lot of 
life left; properly cared for, the service life of a mattress is about 15 years, experts say. 

MBC sells its remanufactured mattresses under its own label at retail stores. State law requires 
sellers to disclose that the mattresses are remanufactured. 

Credit: North County Times  Story from Centre for Reuse & Remanufacturing website  
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Several pilot projects have been performed regarding the possible recycling of 
materials from mattresses in Europe. In Germany a pilot project was performed in Stuttgart in 
1995 in which more than 19.000 mattresses were disassembled for recycling of different 
materials. Steel and PUR-foam were sold to recyclers. The costs of disassembly were about 25 
ECU. The pilot project was stopped after a year and did not lead to large scale disassembly of 
mattresses.  
 
In the Netherlands a feasibility study was initiated by mattress producers. This concluded that a 
return system (take back of the old mattress by the mattress supplier) with disassembly of 
mattresses and recycling of several materials might be feasible. The study suggests that the 
problem of getting rid of the old mattress acts as a barrier to replacement. The return system 
would remove this barrier, promoting sales and reducing environmental impacts  
 
According to the European Isocyanate Producers Association (ISOPA) Recycling Committee, in 
Europe 85,000tonnes of production waste from soft foam production are recycled, of which 
25,000 tonnes in õrebondingõ and about 60,000 tonnes are shipped to the USA for the production 
of carpet underlayment. At present no post consumer flexible foams from furniture and bedding 
are recycled on a large scale. 
  
6.4  Ceramics 

Elias-Ozkan & Duzgunes report on the state of reuse and recycling of construction and 
demolition waste in Turkey 26 They state that a field survey revealed that Turkey, the reuse of 
building components is more widespread than the recycling of construction materials. This was 
based on data collected from demolition contractors/companies operating in the three major 
cities of Turkey, namely: Ankara, Istanbul and Izmir. It reports that sanitaryware, including tiles 
removed intact from demolished buildings, can also be re-used as is, provided they are not 
chipped or cracked. However, sanitaryware that is cracked, chipped or otherwise damaged are 
crushed and used as construction infill or as filler in concrete. Experiments confirm the 
pozzolanic value of crushed and powdered sanitaryware, which is a desirable property in 
concrete mixes. It is not clear whether this outlet has been developed. 
 

 
 

Figure 7: Sanitary ware, for sale, in a demolition contractorôs yard in Buca, Izmir 

                                            
26 Recycling of Construction Material and the Reuse of Building Components : An overview 

http://buildnet.csir.co.za/cdcproc/docs/3rd/elias-ozkan_duzgunes.pdf 
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The emphasis on reuse is probably attributable to the relatively low value of labour, the 
plentiful supply of space for yards to store, the acceptance of a second hand culture and a 
connection between the contractor as a demolition contractor and a supplier of goods.  
 
The European Commission Eco-innovation Unit is funding a project looking to develop full 
recycling of ceramic waste.  The resulting ECOCER aggregates can then be used in high 
performance asphalt which would, due to its ceramic component, be more durable and 
reflective. It would also be more resistant to stripping.  The ECOCER paving also has the benefit 
of being recyclable in turn and compatible with existing paving equipment.27 It goes under the 
name ECOCER and received Ecu 596.833 funding in 2008. 
 
6.5  Plasterboard  

An international review of waste prevention practice undertaken for DEFRA and BREW28  
reviewed policy instruments and tools in place addressing prevention and minimisation of 
construction or demolition waste in Australia, Finland, Netherlands, New Zealand, Singapore and 
United States of America. However it is a very generic review and lacks detailed reference to 
specific target materials of concern that may arise in this waste stream i.e. plasterboard, wood.   

 
A WRAP Case Study of Plasterboard Recycling in Denmark (undated)29  details the activities of 
Gypsum Recycling International (GRI). GRI moved into the plasterboard recycling market before 
the introduction of the Landfill Directive landfill restrictions ð reliance was placed on the market 
value of the recovered material plus landfill tax and voluntary agreements driving C&D in 
general out of landfill.  
 
By 2004 GRI had captured the plasterboard recycling market in Denmark, with approximately 
85% of all public civic amenity centres serviced by the plasterboard collection system, and 
approximately 60% of all gypsum waste in Denmark being recycled. Locating collection 
containers at civic amenity centres minimises transport costs for small-scale producers and 
ensures convenient accessibility of facilities. This has proved to be an effective approach within 
the existing waste infrastructure network.  Offering a complete collection system (provision of 
containers, regular collection, and accurate billing) for large scale producers such as 
construction and demolition sites has also proved to be effective. When combined with GRI 
offering the service at a price per tonne lower than the cost of landfill disposal, the result is 
demonstrated by the widespread use of the system across Denmark.  
 
GRI operates a network of centralised warehouses where the plasterboard waste is temporarily 
stored prior to being recycled. These have been located close to plasterboard manufacturing 
plants ð the main client for the recycled gypsum. This operational structure minimises haulage 
costs from source to warehouse and then on to the point of use, and so enables GRI to supply the 
recycled gypsum at a price per tonne lower than the cost of virgin raw materials. The recycling 
unit is specially designed and developed by GRI, and is mobile to enable it to travel between the 
warehouses. The recycled gypsum produced is reported to be of consistent and guaranteed 
quality to enable it to be used in the manufacture of new plasterboard.  

                                            
27 Eco-innovation market replication: Whatõs going on ð examples of eco-innovative resource efficiency projects  EACI, 
European Commission Theodoros Staikos / Fabio Leone,  Project Officers, Unit Eco-innovation  EUSEW Brussels, 25 
March 2010 http://www.europe-innova.eu/c/document_library/get_file?folderId=203847&name=DLFE-7569.pdf 
28 A Review of International Approaches to Waste Prevention, and Minimisation Report to Defra, Business Resource 
Efficiency and Waste (BREW) Programme January 2007 
29 Plasterboard Recycling:  International practice in plasterboard recycling: Denmark Gypsum Recycling International 
http://www.wrap.org.uk/downloads/Case_study_-Plasterboard_recycling_in_Denmark.705ad8e4.2982.pdf 
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6.6  Furniture  
The Centre for Remanufacturing and Reuse reports that remanufacturing office furniture has 
flourished overseas leading to success in establishing long-term service and infrastructures. 30At 
least three companies operating in the UK and overseas, have a proven record in this area. The 
companies (based in Germany, USA and UK) offer a mixture of services and products, as well as 
a choice of both new and remanufactured furniture. The first two are manufacturers of high 
quality office furniture who also offer take-back schemes and in-house reworking of their 
products.  They operate at the high value end of the market where inherent value of their 
products is recognised and the products themselves are designed with end-of-life in mind. The 
third is a furniture supply company. 
 
Herman Miller (UK)  
The Revive programme is a buy-back scheme that allows customers to trade in their iconic Aeron 
office chairs which are then refurbished. The buy-back agreement can be arranged between 
Herman Miller and the client, or via a dealer. Herman Miller assesses the condition of the chair 
in order to determine a buy-back price, and collect and transport the item(s) to their seating 
plant. A qualified technician then disassembles each piece (if necessary) and replaces or repairs 
any defective components. If new components are needed, these can often be taken from 
broken chairs or those that have been unsuitable for refurbishing, ensuring minimal input of new 
resources. Once the chair is fully functional, it is thoroughly cleaned and resprayed to give it a 
new, refreshed look. Chairs are then traded back to the original client or offered for resale 
elsewhere, backed with a full three year warranty, at a more affordable price. 
 
For chairs not in a suitable condition for refurbishment, Herman Miller work with Green 
Standards, who collect and redistribute office furniture (along with IT equipment) to charitable 
causes in less developed countries. When chairs are not suitable for reuse, the chairs are 
disassembled.31 So the following hierarchy applies 
 
1) Refurbish & supply back 
2) Refurbish and sell on 
3) Reuse export 
4) Disassembled for reuse (parts) 

 
Wilkhahn (Germany) 
Wilkhahn offers premium office solutions for conferencing, individual workplaces and informal 
communication areas. Conference tables and office chairs are consequently designed for 
longevity, easy-to-dismount-and-repair.  At end-of-first life, Wilkhahn will offer repair, 
remanufacture or take back for recycling, should the need arise. 
 
To ensure optimal life is achieved by pieces of furniture, maintenance visits are offered as part 
of some contracts when purchasing goods. This provides the customer with three visits by 
Wilkhahn service technicians within a period of five years ð periodical checks to keep the 
products in best working order and, if necessary, to draw attention to needed repairs. Using this 
proactive approach, more serious product restorations may be avoided, and end of-first-life is 
extended. 

                                            
30  The Centre for Remanufacturing and Reuse (CRR) stresses that remanufacturing differs from other end-of-life 
management options in that it results in a product which is at the same quality as, or better than, a new product. It 
should not be confused with refurbishment, a purely cosmetic approach that improves the surface appearance of a 
product without having any influence on the functionality.  
31

 http://www.remanufacturing.org.uk/pdf/crr_hermann_miller_report.pdf 
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Once a client is at the point of disposal, be it due to general wear and tear or breakage, 
Wilkhahn will offer either repair of product, or reworking. Remanufacture brings the product 
back up to original specifications, replacing or repairing worn or damaged components. 
 
If necessary, the item can be replaced entirely with a reworked piece, though this is not a 
particularly common practice ð customers tend to prefer reworking own pieces over 
replacement. If a customer simply has no need for a product further, then Wilkhahn offer a take 
back scheme, with guaranteed take back for several of the ranges. Other models may also be 
taken back, on request. 
 
The recovered pieces are disassembled at the production plant, with useable items cleaned, 
repaired if necessary, and put back together as remanufactured products. Items that are not 
suitable for recovery as a whole will be stripped of working components then separated into 
pure materials for recycling. Again, these processes are made easier due to incremental 
consideration of end-of-life at the productõs design stage, with design for disassembly ensuring 
components are assembled in ways which allow for non-destructive dismantling and pure and 
recyclable materials used where possible. 
 
Both of the above are good examples of lease philosophy ð also applied by in carpet tile sector 
(Interface flooring). This approach has been proposed as a route to producer responsibility for 
other materials but is seen as problematic by some in terms of liability. A key feature of these 
working models is that the products themselves are designed for repair and reuse and are high 
value. 
 
Kentwood Office Furniture (USA) 
Kentwood Office Furniture has been recovering office furniture in the USA for over 30 years. 
They offer customers reused or remanufactured products at a discount rate, with the option of 
new if the former two are not suitable. Kentwood was one of the first major office furniture 
dealers operating in both remanufactured and new wholesale. Remanufacture diverts waste 
from landfill; just a single Kentwood remanufactured workstation diverts over 450kg. 
 
The examples show that to offer remanufactured product a different set of business principles 
need to be developed 
 
6.7  Treated Wood  

Currently there is no commercially viable, high value recycling facility for waste medium density 
fibreboard (mdf). The European Commission Eco-innovation Unit is funding a project called 
mdfcycle that aims to establish a functional pilot plant to convert waste MDF into high value, 
recycled wood fibre. The project will work with at least one MDF manufacturer to trial the fibre 
aiming at a commercial agreement. Trials of the finished product will also be held with at least 
three large end users such as Do-it-yourself (DIY) superstores, supermarket chains and furniture 
manufacturers. The project received Ecu 785.462 (32% of total project costs). Contact Craig 
Bartlett  Micro release Ltd or Gnosys UK ltd.32 

 
6.8  Bulky Plastics   
No case studies found. 
 

                                            
32  a wealth of ideas for a greener Europe http://ec.europa.eu/environment/eco-
innovation/docs/publi/brochure_en_09.pdf 
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Impact of Revised Waste Framework Directive on 
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The revision of the Waste Framework Directive has introduced some measures that should result 
in a shift in emphasis towards reuse and should see a resulting expansion in capacity.  
 
a. Redefining Reuse as a non waste activity  
In the revised WFD introduces a 5-step waste hierarchy which specifies preparing for reuse as 
the second priority to waste prevention.  
 
While the first step in the revised WFDôs waste hierarchy continues to be waste prevention, the 
second step is ɧpreparation for re-use as opposed to re-use per se.  The WFD explicitly identifies 
reuse as any operation by which products or components that are not waste are used again for 
the same purpose for which they were conceived, and classes it as an activity that does not 
involve handling waste (non waste). In this way parties carrying on reuse activities are not in 
themselves subject to the welter of legislative controls that waste managers are. In contrast to 
this preparing for re-useô means checking, cleaning or repairing recovery operations, by which 
products or components of products that have become waste are prepared so that they can be 
re-used without any other pre-processing. Re-use in this sense is a form of waste prevention. In 
contrast to reuse preparing for re-use of products or components that have been discarded On 
the other hand, preparing for re-use of products or components that have been discarded and 
have become waste is an activity which is subject to waste management controls.  
 
b.  Identif ying Promot ion of Reuse as a Priority Area  
The addition of a requirement on Member States to take measures to promote the re-use of 
products and preparing for re-use activities, notably by encouraging the establishment and 
support of re-use and repair networks, the use of economic instruments, procurement criteria, 
quantitative objectives or other measures. In the Government consultation document the role of 
the third sector in delivering on re-use is identified as key. There are a number of measures 
currently being taken to promote the re-use of products. For example, local authorities are 
encouraged to give full consideration to paying recycling credits (or recycling payments in 
Wales) to third parties, including third sector organisations whose activities to re-use products or 
to recycle waste complement their own waste objectives33.  
 
Defraôs initial view, therefore, is that although it is felt that current activities would 
demonstrate compliance with Article 11(1) of the revised WFD, new ideas on how to build on the 
existing good work would be welcome.  

  
c. Recovery Target For Non -Hazardous C & D Waste  
Article 11(2)(b) of the revised WFD sets out a new recovery target for non-hazardous 
construction and demolition waste, that by 2020, the preparing for re-use, recycling and other 
material recovery, including backfilling operations using waste to substitute other materials, of 
non-hazardous construction and demolition waste excluding naturally occurring material defined 
in category 17 05 04 in the list of waste shall be increased to a minimum of 70 % by weight. In 
order to comply with the objectives of this Directive, and move towards a European recycling 
society with a high level of resource efficiency. Member States are required to take the 
necessary measures to achieve the target. 

                                            
33 Welsh Assembly Government have set targets for minimum levels for the re -use of municipal waste and 

construction and demolition waste in ɶTowards Zero Waste, and will consider the re-use of commercial and 
industrial waste in sector plans. WAG are proposing in ɶTowards Zero Waste₵, the consultation on the new 

Wales Waste Strategy, a number of measures to promote re-use activities including supporting schemes that 
involve re-usable products instead of disposable products, increasing the skills needed for refurbishment 

within the jobs market, improving c ollection methods and services for large reusable items and Local 
Authority Departmentsó purchasing re-used furniture for their clients.  
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d.  Waste Prevention P rogrammes 
Article 29(1) of the revised WFD requires Member States to establish, in accordance with Articles 
1 and 4, waste prevention programmes not later than 12 December 2013. These programmes 
may be integrated into the waste management plans required by Article 28, integrated in other 
environmental policy programmes or function as separate programmes. Defra is minded to 
regard this requirement as a national plan rather than devolve down to WDA/WCA level. An 
important consideration is that waste prevention programmes are to be adopted not later than 
12 December 2013.  
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Appendix 2: Wood Background Information: Wood 
Recycler Association Classification & Extracts of 

SEEPB Report



Beyond Waste  
Bulky Waste in the South East  

 

Page 63 

Final Report Issued 31.08.10 

 

 
G  Typical Markets  Typical Sourc es of Raw 

Material for Recycling.  
Typical Materials  Typical  Non ï Wood 

Content Prior to Processing  
Notes  

Grade A.  
 
ñCleanò 
Recycled 
Wood  

A feedstock for the 
manufacture of professional 
and consumer products such as 
animal bedding and 
horticultural mulches.  
 
May also be used as fuel for 
renewable energy generation in 
non WID* installations, and for 
the manufacture of pellets and 
briquettes. 

Distribution. 
Retailing. Packaging. 
Secondary manufacture e.g. 
joinery. 
Pallet Reclamation. 
 
 

Solid softwood and hardwood. 
Packaging waste, scrap pallets, 
packing cases, and cable 
drums. 
Process off-cuts from 
manufacture of untreated 
products. 
 

Nails and metal fixings. 
Minor amounts of paint, and 
surface coatings. 
 
 
 

Some visible particles of coatings and light 
plastics will remain. 
 
 
Does not require a WID installation**  

Grade B.  
Industrial 
Feedstock  
Grade  

A feedstock for Industrial wood 
processing operations such as 
the manufacture of panel 
products, including chipboard 
and medium density fibreboard 
(mdf)  
 
 

As Grade A, plus construction 
and demolition operations and 
Transfer Stations. 

May contain up to 60% Grade A 
material as above, plus building 
and demolition materials and 
domestic furniture made from 
solid wood. 
 
 
 

Nails and metal fixings. 
Some paints, plastics, glass, 
grit, coatings, binders and 
glues. 
 
Limits on treated or coated 
materials as defined by WID. 
 
 

 The Grade A content is not only costly and 
difficult to separate, it is essential to 
maintain the quality of feedstock for 
chipboard manufacture, and for  PRN 
revenues. 
 
Some feedstock specifications contain a 5 ï 
10% limit on former panel products such as 
chipboard, MDF, and plywood. 
 
 Does require a WID installation, unless 
granted an exemption**  

Grade C.  
 
Fuel Grade.   

Biomass fuel for use in the 
generation of electricity and/or 
heat in  WID** compliant 
installations 
 
 
 

All above plus 
Municipal Collections, 
Recycling Centres 
Transfer Stations 
And Civic Amenity Recycling 
sites 

All of the above plus 
 
fencing products, flat pack 
furniture made from board 
products and DIY materials 
 
High content of panel products 
such as chipboard, MDF, 
plywood, OSB and fibreboard. 

Nails and metal fixings. 
Paints coatings and glues, 
paper, plastics and rubber, 
glass, grit. 
Coated and treated wood (non 
CCA or creosote). 
 

Suitable only For WID installations**.  
Material coated and treated with 
preservatives as defined by WID may be 
included. 
 
 

 
Grade D  
 
Hazardous  
Waste  

Requires disposal at special 
facilities 
 

All of the above plus 
fencing, trackwork and 
transmission pole contractors. 

Fencing 
Transmission Poles 
Railway sleepers 
Cooling towers 
 

Copper / Chrome / Arsenic 
preservation Treatments 
 
Creosote 

 
Does require a special WID installation. 



Beyond Waste  
Bulky Waste in the South East  

 

Page 64 

Final Report Issued 31.08.10 

 

Wood Aggregators Survey (June 2009)  
 
Table 17 shows the results of a survey of wood aggregators in the region undertaken as part of a 
SEEPB/SEEDA funded project entitled Biomass Fuel Resource the third volume of a series of 
reports produced as part of the project Assessing the Potential for CHP & Distributed Heat in 
South East England Beyond Waste October 2009. This indicates that a quarter of a million 
tonnes of wood waste is currently collected and converted to chip in the region . This 
represents 41% of the total estimated regional resource.  
 
Information obtained from waste wood aggregators shows that wood once chipped can travel 
considerable distances.  A number of aggregators report supplying chip to Belgium chipboard 
manufacture with a journey of 160 miles or nearly 4 hours each way.  Others report material 
being purchased for energy use in the North East or Holland and Germany. There also appears to 
be a well developed brokerage system with companies collecting from a number of aggregators 
to supply specific sources as described in the Slough Case Study reported in Volume 2 of the 
report series. 
 

County Operator tpa Slough Out of 

region

Uk Belgium Bedding Compost Comment

Surrey BritaniaCrest Recycling Ltd 50,000 y y y y

Berks Shorts Services 36,000 y

Hants  J & G Venn 32,000 y y y

Kent Countrystyle Recycling 31,000 y y y

Surrey Chambers Waste Management 

PLC

7,000 y y y y

E Sussex PJ Miniskips 15,000 y

Kent Pinden 15,000 y

W Sussex Olus Environmental 15,000 y y y

Hants Basingstoke Skip Hire 

Basingstoke.  

12,000 y y

W Sussex The Woodhorn Group Ltd 12,000 y y y

Kent Ovendens Tipper Services Ltd 10,000 y y

Hants New Milton Sand and Ballast 8,000

Oxon  J James Ltd

 Hill Farm Appleford

7,000 y y y All pallets. Only wood packaging 

accredited reprocessor in region

Hants Lift and Shift Farlington 6,000 y y Mainly pallets

256,000

Energy Panel Board Other

 
Table  17 : Major Waste Wood Chip Producers in the South East  
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Having undertaken the initial desk research we sought to identify pioneering examples of market 
development for each material in the UK. These are presented here. 
 
A3.1 Ceramics: Johnson Tiles  
Johnson Tiles is the leading manufacturer and supplier of ceramic tiles in the UK. Its UK factory 
in Stoke on Trent produces over 5 million square metres of ceramic tiles for use in the UK and 
overseas markets. The company supplies tiles to a wide range of commercial and non 
commercial projects in almost every country in the world.  
 
Each year Johnson Tiles recycle around 20,000 tonnes of ceramic waste from its own production 
processes and those of other local ceramic manufacturers who deliver ceramic waste from their 
own production plants at its Stoke-on-Trent factory. The ceramic waste is ground to a suitable 
size and added to standard ceramic materials to create a tile body. These recycled materials 
comprise on average 25% of raw material but can be as high as 36%. This scheme which has been 
in continuous use since 1997. 
 
Recycling the 20,000 tonnes of ceramic waste annually is estimated to avoid production of 360 
tonnes of CO2 from the transportation of virgin ball clay from South West England (235,000 miles 
of HGV journeys per year using 133,750 litres of diesel). There is no apparent technical limit to 
recycled content and the company is actively seeking to source new supplies. They have 
investigated the use of sanitaryware and porcelain insulators but due to their hardness would 
require pre crushing to avoid damage to their own crusher. They have offered take back for tiles 
from London Underground when supplying new. 
 
Contact Keith Rushton krushton@johnson-tiles.com on 01782 575575 
 
A3.2 Furniture:  Senator Ltd: Contract Furniture Recycling  
Senator is the leading supplier of contract furniture in the UK supplying 20% of the commercial 
market on a nationwide basis operating out of 5 production sites in the North West 
 
In mid 2007 it set up a furniture take back scheme for its customers offering a service at 
equivalent cost to landfill disposal. It operates a unit at its Blackburn site and has 10 people 
manually deconstructing incoming items. In 2008 this processed 13,000 items and in 2009 this 
grew to 24,000 items.  The service is open to third parties and the company is looking to expand 
the service up to 100,000 items per annum with expansion on a new site in 2010. 
 
Remanufacturing/repair is not feasible at the moment due to sheer volume of output and 
matching customer demand to incoming material but an element (circa 5%) goes for reuse via a 
local social enterprise.  They achieve a 98% recycling rate and this equates broadly to diversion 
of 1000 tonnes of furniture from landfill. Outlets and values are indicated in Table 18. 
 

 Outlet  %  Output Value  

   +  0 -  

Metal    25 X   

Wood As fuel or bedding inc chipboard/MDF with coatings 65   X 

Foam Bale for regrind  1  X  

Fabric Previously carpet underlay now punch bag filling. 2   X 

Plastic Separated by polymer PVC, Polypropylene and Nylon 5 X   

Mixed Landfilled 2   X 

Table 18 : Breakdown  of Material from Deconstructed Take Back Furniture  
 
Interested parties should contact Oli Clarke on OClarke@senator.co.uk. 

mailto:krushton@johnson-tiles.com
mailto:OClarke@senator.co.uk
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The contract furniture supply chain operated by asset management companies already allows for 
some reuse and repair.  Figure illustrates the process through which furniture flows. 
 
 

 
Figure 8: Contract Furniture Reuse & Recycling Chain  

(Data Source: R Rhyll Clear Environment (Office Clearance) Ltd)  
 
 

A3.3 Mattresses:  Carpenters Ltd: Supplier Take Back  
Carpenters are the leading suppliers of polyurethane foam block in the UK. They supply block to 
the full range of users including furniture manufacturers. This block is largely manufactured 
from virgin material. 
 
They also manufacture carpet underlay. This underlay is advertised as being made from 100% 
recycled material. This material is predominately obtained from its block using customers that 
produce a post industrial trim i.e. surplus offcuts from shaping the block for the final product. 
This trim is baled up and collected by Carpenters on a back haul basis. Carpenters also source 
similar material from its other plants elsewhere in the world ð Europe and US. Occasionally post 
industrial trim may be purchased on the open market but demand is highly variable. 
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Carpenters supply the HM Prison Services with foam mattresses. As part of the service they are 
now trialing a take back arrangement where the mattresses are taken to their production facility 
in Glossop, the covers are stripped off and the foam is ground and steamed. The resulting 
product is then mixed with post industrial trim to make underlay.  The supply contract is for 
around 30,000 mattresses per year which equates to around 500 tonnes of post consumer foam 
per year. At present this is the only post consumer foam they are accepting and represents a 
very small part of overall process input. 
 
While there may be scope to expand post consumer foam from wider sources ð subject to the 
trial being successful ð foam would need to be sorted into 4 categories ð Non combustion 
modified; combustion modified; memory foam and reconstituted foam. Depending on the nature 
of the material will determine the recycling potential in the production process and hence value. 
For example memory foam has a structure that inhibits its recycling potential and would only be 
suited to underlay applications ð which is in effect a ôdown-cyclingõ application from foam block.  
Post consumer foam for block production would need to be guaranteed to be combustion 
modified for it to attract a value.  Issues around waste definition and licensing would also need 
to be resolved for this to be viable on a significant scale. 

Interested parties should contact Colin Fletcher Bonded Foam & Trim Production Manager on 
colin.fletcher@carpenter.com 

Other mattress recycling initiatives include: 
 
SpringBack (FEAT), Scotland: Mattress Recycler  
This operation processes over 40,000 mattresses p. a. from the whole of UK including major 
retailer takeback from South e.g. IKEA, M&S and Habitat. There is minimal reuse due to health 
and safety issues. The process it operates is largely manual mattress deconstruction process with 
less than <10 staff plus trainees although has developed a technological solution that has yet to 
be fully implemented. It strives to recycle 95% of the materials but has struggled to find outlets 
for textiles due to need to bulk for export. 
  
Matt: UK, Mattress Recycler, 
Matt UK has recently been set up by a Lewisham-based skip hire firm. It aims to recycle 97% of 
metal, cotton, polyester and felt. It is looking to source from local authority and commercial 
sources and is keen to expand service in South East. The quoted price of £8/mattress equates to 
around £150 per tonne although it is understood this is negotiable. 
  
Dreams Beds: In house take back scheme.  
The company offers take back to customers purchasing new beds. Up to 65,000 beds or 
mattresses are shredded each year for recycling. The wood to mulch, cardboard, paper and 
polythene recycled and fabric cut-offs used to make insulation materials.  Dreams are now 
reportedly seeking to outsource this service. 
 
A3.4 Carpet: Carpet Recycling UK  
Carpet Recycling UK is a not for profit trade association which works to increase the recycling of 
carpets across the UK. It drives innovation in end-of-life solutions for carpets. Its vision is of a 
strong and diverse UK carpet recycling industry which recovers all carpet waste using best 
environmental technologies. It seeks to achieve this by: 
 

¶ Linking up those seeking carpet recycling solutions with carpet recyclers. 

mailto:colin.fletcher@carpenter.com
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¶ Promoting development of new and higher value end uses for carpet recyclates. It initiates 
an ongoing programme of trials to investigate different outlets for different carpet wastes 
ranging from use as a fuel, through application to land as a growing medium. 

¶ Raising awareness at a policy level about issues surrounding the recycling of carpets.   

Carpet Recycling UK is participating in the development of a national sustainability plan for the 
carpet sector (MAP) as part of wider sustainable flooring initiative driven by key stakeholders 
and supported by Government. Visit http://www.carpetrecyclinguk.com/home.html 

 

 

 

Map 11: Carpet Recyclers in UK  

Map 11 shows that coverage of carpet recyclers is limited in the South East with only Scout 
Enterprises operating out of Reading serving the South East for carpet tile reuse, and Green 
Recycling offering some facilities for mixed broadloom and sorted synthetic carpets. Carpet 
Recycling UK sees a need to develop markets in the South East and have specifically identified 
the possible use of wool rich carpet for mulching around fruit trees as having strong potential. 
They are part funding trials by Plumpton College looking at this potential illustrated in Figure 9. 

http://www.carpetrecyclinguk.com/home.html
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Figure 9: Wool Rich Carpet Recycling Trial  Plumpton  
(Reproduced by kind permission of Carpet Recycling UK) 

 
A3.5 Carpet to Mattress & Underlay  
Edward Clay & Son Ltd is a mattress component and carpet underlay manufacturer /supplier. Its 
primary market is to supply manufacturers. Its turnover is around £4million and holds an 
estimated market share of 3%. Its annual output of materials is around 6500 tonnes. It operates 
from 3 manufacturing sites in UK ð all based around Ossett, West Yorkshire.  
 

In recent years it has expanded the business from the production of fillings for the bedding 
sector into new areas such as horticulture, packaging, upholstery, and engineering services. 
Additional high performance/output shredding equipment has been installed in the last 3-4 years 
to improve the overall capability and increase the capacity of the company. Thermal bonding 
machinery has also been installed to broaden the product range, and encompass an area of the 
bedding sector, which was hitherto out of reach. The production of horticultural products has 
increased exponentially over the last 5 years, and the company remains at the forefront of this 
significant and fast developing sector.  

It is now sourcing post industrial carpet, post consumer textiles and post industrial sisal & jute 
for use in mattress filler.  It takes wool rich carpet edge trim from local carpet manufacturers 
and textile waste to produce flock. It buys graded material and identifies wool rich/non wool 
and woven/non woven. It is currently trialing development of new products including carpet 
underlay with the aim of selling back the finished product to carpet manufacturers to close loop. 
If trial successful then could take between 10-15 tonnes of carpet waste per week for products 
with 30-35% recycled carpet content.  It is willing to consider post installation trim ð but not post 
consumer due to contamination risk, Material must be kept dry.  Would want idea of quantities 
of offcuts/trim available ð require photos. No underlay due to jute contamination risk. No charge 
for carpet trim ð delivered at suppliers cost.  
 
Contact David Mulligan Director of Manufacturing Edward Clay & Son Ltd Tel:  01924 273994          
 
A3.6 Wood 
The Brighton and Hove Wood Recycling Project (B&HWRP) collects wood that can be reused from 
local construction sites at equivalent cost as landfill. It looks to build partnership arrangements 
with construction companies to promote wood separation onsite.34 
 
The business processes circa 450 tpa sorting into 3 grades as follows: 

                                            
34

 http://www.woodrecycling.org.uk/ & DTi Research Information Sheet  1/2004 March 2004 Wood waste management 
case study- Construction sector 
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¶ GRADE 1: wood good enough to sell back to the DIY/builders' market. Sold for reuse 

¶ GRADE 2: clean and sound but too short or small to be easily sold for DIY. Fabricated into 
products like compost bins, bookshelves etc 

¶ GRADE 3: everything else - from rotten fence posts to small off-cuts. Passed on to be 
made into wood chips, which in turn can be used as animal bedding, mulches or biomass 
fuel. 

 
Since establishing the project in 1998 over 4,000 tonnes of wood waste have been recycled and 
reused. The project won the official government sponsored National Recycling Award in 1999 
and National Social Enterprise Award in 2002. 
 
It is financially self-supporting and does not receive any funding for the running of the business. 
Brighton & Hove City Council provides low-cost premises for the Project. As a not-for-profit 
Social Enterprise, its income is derived from the charges made for collection service and from 
sales of wood and wood products. It provides seven paid positions, as well as offering volunteer 
placements. The business model has since been replicated by many further wood recycling 
projects opening across the UK, with assistance from the National Community Wood Recycling 
Project.  
 

There may be scope to develop a relationship between Tiger Enterprise and BHWP as both 
operate a collection service for materials of interest. 
 
A3.7 Plasterboard:  Countrystyle Recycling  

Countrystyle Group works in partnership with all types of producers and handlers of plasterboard 
waste, such as construction companies, waste management companies and local authorities 
throughout the UK to ensure that cost effect and environmentally acceptable solutions for 
plasterboard waste are found. Countrystyle Group offers the following services: 

¶ Dedicated plasterboard recycling and gypsum recovery operation at its state of the art 
Plasterboard Recycling Facility.  

¶ A fully auditable cradle to grave process that delivers up to 97% recycling, returning 
materials back to industry.  

¶ Specialist containers to segregate plasterboard waste including collection by high cube 
walking floor articulated vehicles, roll on/off bin vehicles and closed containers suitable for 
Civic Amenity sites.  

All plasterboard waste deliveries need to be free from Insulated or melamine surface board  

Recycled plasterboard has a high re-use content with, depending on quality, up to 97% being 
available for end-uses, including new plasterboard manufacture and high quality gypsum powder 
to be reused in the plasterboard manufacturing industry being adjacent to Knauf but also 
cement production and application to land. 

For further information contact Chris Howard on 07889 169201 or email 
chris.howard@countrystylegroup.co.uk 

  

http://www.communitywoodrecycling.org.uk/
http://www.communitywoodrecycling.org.uk/
mailto:chris.howard@countrystylegroup.co.uk
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A3.8 Bulky Plastic: PPR Wipag 

PPR WIPAG, based in Dover, Kent successfully developed a technique to separate the plastics in 
composite automotive waste. Through a series of reprocessing stages it produces a recycled raw 
polymer to make a product of exactly the same specification as the one used in the original. This 
material is then supplied back for re-use in the manufacture of original parts. Since developing 
these processes PPR WIPAG has been successfully closing the recycling loop by reprocessing 
many tonnes of production waste each week. PPR Wipag is now applying its innovative 
separation processes and technical know-how to process non-automotive post consumer plastics.  

Working with Remade South East it undertook trials for Kent County Council to recycle bulky 
plastics from CA site waste, for example:  

¶ garden furniture  
¶ large children's toys  
¶ plastic recycling boxes & crates, buckets 
¶ environmental garden products  

E.g. water butts & compost bins 

 

 

 

 
 
 
It has capability to handle further quantities of this material on an ongoing basis and is looking 
to invest in dedicated unloading facilities should demand grow.  

Contact Jonathon Weston 07787 117008  

Visit http://www.pprwipag.com/index.htm  

 
A3.9 Plastic Drum Recycling Project  
Approximately 12 million 25 litre plastic drums are consumed annually in the UK and they find 
use in many industry sectors. In a project supported by WRAP, Intellect working with Shipley 
Europe Ltd and Delleve Plastics explored the feasibility of recycling these drums and using the 
granulated plastic to make new products35.  
 
The project sought to define the scale of the opportunity in industry and to identify recycling 
routes and methods for the HDPE from which new products can be manufactured. The work also 
identified and assessed some of the main obstacles that to date have inhibited the recycling of 
these containers used in the PCB and related sectors. The issues of chemical contamination that 
have prevented the recycling of these containers in the past were also addressed.  
Viable recycling routes were found and a number of real applications in which the recyclate can 
be put to use identified. A pilot recycling trial was undertaken at Shipley and this led to recycled 
polymer being converted into sub-soil drainage pipes by Delleve. However the project concluded 
that recycling is uneconomic for smaller companies, largely due to the high collection costs 
associated with transporting spent containers, the disparate locations of the end-users, the 

                                            
35

 http://www.intellectuk.org/content/view/367/84 

 

It processed 11.5 tonnes of assorted bulky 
plastic in 10 x 40 cubic yard container loads 
from two HWRCs to produce 9.6 tonnes of 
mixed PP/PE feedstock that is suited for use in 
medium value products such as drainage pipe 

and storage boxes.  

http://www.pprwipag.com/index.htm
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small quantities of drums generated at these locations and the relatively low purchase price of 
virgin drums. However, for larger companies generating more drums, recycling may be cheaper 
than consigning them to landfill. If the drum recycling activity was extended to include other 
industry sectors in the future, economies of scale may make 25 litre drum recycling more 
attractive to a wider audience.  
 
A3.10  uPVC: Recovinyl 
Recovinylõs aim is to ensure a steady supply of post-consumer PVC waste for recycling in Europe. 
The non-regulated streams are those not covered by any existing legislation like Packaging, ELV 
(End of Life Vehicles) or WEEE (Waste Electrical and Electronic Equipment) directives.  

It provides financial incentives to support the collection of PVC waste from the construction and 
demolition sectors. By subsidising those who collect PVC waste and send it to accredited waste 
recovery companies and recyclers, the payments are intended to help make up for the higher 
cost of recycling in comparison with other end-of-life solutions, such as landfill. The incentive 
system aims as well to encourage the recycling of PVC products on an industrial scale. Visit 
http://www.recovinyl.com/aboutus 

A3.11  uPVC: Window Frame Closed Loop Recycling  
The WRAP report ôViability of UK PVC recycling for higher value productsõ (WRAP 2004) cites 
Anglian Windows at Norwich as operating a manual deglazing and frame deconstruction facility. 
This operation handles both post-industrial and post-use windows recovered through Anglianõs 
network of installers. It currently reprocesses virtually all of its post-industrial frames and an 
increasing quantity of post-use windows. The post-use frames are collected through a small 
number of pilot take back schemes within its network of installers. After deglazing and manual 
dismantling the recovered bar lengths are sent to an independent specialist PVC recycler for 
final clean-up. The cleaned post-industrial and post-use chip is then re-used by Anglian. The 
post-use chip is blended with post-industrial chip and re-extruded into cavity closure profiles. 
These profiles would have formerly used only post-industrial material.  
 
Anglian Building Products Environmental Guide reports that the post use window scheme has now 
been extended to all Anglian installation centres. A number of successful trials have enabled the 
production of window framing profiles which meet the requirements of BS 7413.  There is a need 
however to conduct further work to enable a thorough risk assessment of the use and 
performance of post consumer recyclate and a thorough understanding of the relationship 
between contamination level, % recycled content and mechanical properties. Anglian reports 
that it plans to tackle these issues in the years ahead however progress is being limited by the 
lack of post consumer material available at present.36 

                                            
36 Anglian Building Products Environmental Guide 
 http://sdc.anglian-building.co.uk/documents/resources/Environmental_Brochure.pdf  

http://www.recovinyl.com/aboutus
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Site 1: 12 th  November 2009  
Weather conditions: dry 
 
The audit commenced at 9am (arrival on site 8.30am). The 1st load arrived at 9.08 and the last 
load audited was at 4.45pm. During that time, 32 loads were audited, all of which were skips. 
 
Site description: Processing takes place within a covered facility of approx. 10,000 sq m with an 
entrance at each end. The majority of loads are tipped inside 1 entrance while the other 
entrance is used for the loading of bulked sorted waste going to landfill or other 3rd party 
processors. However, when the 2nd entrance is unused, some unloading of skips within that space 
occurs.  
 
Processing is performed by a tracked, mechanical ôselectorõ grab working in combination with a 
team of 3 - 4 manual operatives. Each load was processed within approx. 3 mins on average, 
with the mechanical grab being used to separate and spread larger loads, remove large items of 
wood and metal into separate heaps (for onward bulking) and to break up larger items of 
composite material. Manual operatives would retrieve most of the smaller items of wood and 
metal and any wiring on electrical items was also removed and separated. Plasterboard was also 
separated out, as is uPVC.  
 
Findings 
The vast majority of content was building demolition waste and much of that was rubble. For 
the target categories, the following estimates by total volume of the 32 deliveries audited were 
obtained: 
17.5% treated wood (Category B & C no observed category D wood), 2% furniture, 1.3% 
plasterboard, 0.9% ceramics/sanitaryware and 0.5% carpet 
No uPVC, mattresses or bulky plastic were observed in deliveries during the audit period. 
 
Current Practice  

¶ Treated wood (Category c and D): separated and bulked up for transport to 3rd party 
processor.  

¶ Furniture: Broken up and any easily accessible metal and wood is separated. Remainder goes 
to land fill. 

¶ Plasterboard: Separated  

¶ Ceramics/sanitaryware: all observed was included with rubble and other heavy material for 
processing to produce the different grades of hardcore, base materials and soil conditioner. 
This is either sold or sent to landfill for cover and road making 

¶ UPVC:  Window and door frames are broken up into constituent sections (waste glass remains 
with the landfill material) 

¶ Mattresses: Mattresses are used by the mechanical grab to wipe the concrete floor from time 
to time.  Delivered mattresses are separated and retained solely for this purpose. Once 
ôworn outõ from cleaning, they are disposed of via landfill. 

¶ Bulky Plastic: There was no evidence of separation ð all go to landfill. 

¶ Carpet/flooring: There was no evidence of separation ð all go to landfill 
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Site 2: 20 th  November 2009.  
Weather conditions: Light rain 
 
The audit commenced at 10.30am (arrival on site 10am) 
 
Site description: The audit area was dedicated for mixed loads. This is an open area where up to 
2 vehicles can unload simultaneously. A 5 finger, mechanical grab processes loads within minutes 
of tipping, sometimes immediately. There was no additional sorting by manual operatives. Loads 
containing plasterboard and other heavy demolition materials are dealt with elsewhere on site 
and were not covered by this audit. 
The site operator expressed the view that the weather conditions might reduce the number of 
deliveries (on the grounds that waste disposers do not want to pay for the additional cost of 
water in the load). 
 
The 1st load arrived at 10.30am and from then until 11.40am there were 9 loads tipped, only 3 of 
which were skips. The remainder were all from ôLutonõ or ôTransitõ type vans. 
 
The audit was ended at 12am due to worsening weather conditions. 
 
Findings  
There was a high proportion of house clearance items, with 30% of the volume being furniture 
and 16% mattresses. Nearly 15% was treated wood (note: no observed category D wood). Only 
0.5% was ceramics/sanitary ware and just under 0.7% was bulky plastic items. 
 
No uPVC, or carpet/flooring, plasterboard were observed in tipped loads during the audit period. 
 
Current Practice . 
 

¶ Treated wood (Category C only): separated with Category A & B and bulked up for transport 
to 3rd party processor 

¶ Furniture: Broken up and any easily accessible metal and wood is separated. Remainder goes 
to land fill. 

¶ Plasterboard: none observed   

¶ Ceramics/sanitaryware: it appears that, on this part of the site, ceramics go straight to the 
landfill pile. 

¶ UPVC: none observed 

¶ Mattresses: landfill  

¶ Bulky Plastic: landfill 

¶ Carpet/flooring: none observed  
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Site 3: 27 th  November 2009  & 30 th  November 2009.  
Weather conditions: Damp, following heavy rain. Audit commenced at 10.15am (arrival on site 
9.45am) 
 
Site description: A large site, with an extensive covered area dealing mainly with heavy 
construction & demolition material, including plasterboard, an open tipping area to which 
lighter weight skips and ro-ro containers with mixed waste are directed for tipping. This is also 
used occasionally for the transfer of municipal waste when the municipal trucks canõt access the 
landfill sites because of wet weather as well as commercial waste collected in RCVs. These 
deliveries were ignored for the purposes of this audit. 
 
The audit area was the open area dedicated to lighter, mixed loads. Waste in this area is 
processed by a wheeled, mechanical grab, with no additional assistance from manual operatives. 
The 1st load arrived at 10.25am. During 2 hours of observation, tipped loads were observed from 
2 Luton vans, 2 skips and 4 ro-ro containers. The audit was terminated at 12.30pm because it 
was apparent that waste traffic into the site was too light to justify further time ð the site 
operator indicated that Friday afternoons were not representative of normal daily traffic so it 
was decided to resume on another day. 
 
Continuation audit : Weather conditions: continuous driving rain. 
 
The audit commenced at 8.30am. The first load arrived at 9am and the last load was recorded at 
3.15pm.   Loads recorded were 1 Luton van, 2 transit type flatbed trucks, 3 ro-ro containers and 
12 skips. The audit was concluded at 4.15pm. 
 
Findings 
Almost all the target waste categories amounted to less than 1% each of the volume of total 
loads observed. The exceptions were ôtreated woodõ (25.3%), bulky plastics (6.27%) and ôfloor 
coveringsõ (2.6%). The last two were concentrated in just 1 or 2 loads. 
 
Current Practice  

¶ Treated wood (Category b. & c.) No category D was observed: separated and fed to on-site 
shredder. Then supplied on as fuel or animal bedding. 

¶ Furniture: Broken up and any easily accessible metal and wood is separated. Remainder goes 
to land fill. 

¶ Plasterboard: Material tipped in open part of the site appears to ôbypassõ the sorting system 
operating in the ôheavy demolitionõ covered section. These relatively small quantities went 
to landfill pile.  

¶ Ceramics/sanitaryware: on this part of the site, ceramics go straight to the landfill pile 

¶ UPVC: The small quantity observed was not separated and went to landfill 

¶ Mattresses: Landfill 

¶ Bulky Plastic: Landfill 

¶ Carpet/flooring: Landfill 
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Site 4: 1 st December 2009  
Weather conditions: dry.  The audit commenced 8.15am (arrival on site 8am). 
 
Site description: All loads are tipped in a covered area, with heavy loads mainly building rubble 
and hardcore being tipped at 1 end and lighter mixed loads at the other end. Where loads are 
tipped is at the discretion of the driver, but typically loads over 1.5 ton would be at the ôheavy 
end. (The average weight of skip loads is between 2.5 and 3 ton with a range of 0.5 to 8 ton).  
Approx. 60% of skip loads come into the ôheavyõ category. This audit focused entirely on the 40% 
category of mixed loads. Consequently, it is possible that some target materials included in the 
heavy loads may have been missed. 
 
Processing is performed by a tracked, mechanical grab working in combination with 1 - 2 manual 
operatives. Each load was processed within approx. 5 - 10 mins on average, with the mechanical 
grab being used to separate and spread larger loads, remove large items of wood and metal into 
separate heaps (for bulking) and to break up larger items of composite material. Manual 
operatives retrieve smaller items of wood and metal. Plasterboard was also separated out. 
 
The 1st load was recorded at 8.40am and the last load at 4.35pm. During this time, the following 
deliveries were made: 3 Luton vans, 1 flatbed van, 5 ro-ro containers and 26 skips. 
 
Findings 
Materials from all target material streams were observed in deliveries during the period of the 
audit. The largest target category was treated wood (31.6%), followed by furniture at nearly 7%, 
and flooring and bulky plastics both around 2.5 %. All other categories were under 1% by volume. 
 
Current Practice  
 

¶ Treated wood (Category b. & c.) No category D was observed): separated and bulked for 
transport to 3rd party processor. Good quality wood items kept for reuse as are good 
condition wooden pallets. 

¶ Furniture: Broken up and any easily accessible metal and wood is separated. Remainder goes 
to land fill. 

¶ Plasterboard: Separated.  

¶ Ceramics/sanitaryware all observed ceramics was included with rubble and other heavy 
demolition material. It is processed together with this material as part of the material 
stream used to produce the different grades of hardcore, base materials and soil conditioner.  

¶ UPVC: Window and door frames are broken up into constituent sections (waste glass remains 
with the landfill material) 

¶ Mattresses: May be used to wipe the concrete floor from time to time.  Once ôworn outõ from 
cleaning, they are disposed of via landfill. However, during this audit, all mattresses went to 
landfill and were not stored for cleaning purposes. 

¶ Bulky Plastic: There was no evidence of separation ð all go to landfill. However where loads 
are known to consist of bulky plastics like cleaned drums they may be delivered direct to a 
plastic recycler and bypass the transfer station. 

¶ Carpet/flooring: There was no evidence of separation ð all go to landfill 
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Appendix 5: Site Audit Form  



Beyond Waste  
Bulky Waste in the South East  

 

Page 80 
 

Final Report Issued 31.08.10 



Beyond Waste  
Bulky Waste in the South East  

 

Page 81 
 

Final Report Issued 31.08.10 

 
 
 
 
 
 
 
 
 
 

 

Appendix 6:  
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A6.0 Survey Sample 
This report covers the telephone survey of a sample of 19 waste handling companies between 
17th December 2009 and 31st March 2010.  These were obtained through a process of 
interrogating the Environment Agency online directory of waste site operators (example screen 
shot included in Appendix)  using search criteria relating to target materials for sites serving the 
South East region. The sites were then screened to focus on those in the South East.  All sites 
listed were identified as offering recycling services for one or more of the following materials: 
 

¶ Plasterboard,  

¶ Wood,  

¶ Non Packaging Plastics,  

¶ Plastic Packaging and Drums/containers, 

¶ Furniture and Carpeting 
 
A6.1 Survey Coverage 
Completed survey results were obtained for 12 of the companies. Of the remaining 7 companies, 
contact was established with a further 4 companies, but contact could not be established with 
the appropriate person in 3 cases. 2 of these 4 companies were specialist plastic processors 
dealing principally with agricultural plastic film.  
For the remaining 3 companies there was either no reply or an auto-answering service ð and 1 of 
these companies appeared to have a similar profile to the other specialist plastic processors.  
 
A6.2 Survey Results 
For the 12 companies (representing 16 sites) where full contact was established ð results were as 
follows: 
 
Accuracy of source web data: In the main, this data does not accurately represent the current 
situation for material recycling for these companies. Basically, the information is out of date; 
the recycling market changes rapidly and companies have to respond to stay commercially viable. 
Several companies commented that this infoõ was correct a while ago but no longer. This 
message has been conveyed to the Environment Agency with a recommendation that the online 
tool be updated as a matter of priority. 
 
A6.2.1 Context 
All companies operated their own transport with all operating skips and ro-ro containers, and 
some also operating more specialist transport such as tankers. 
 
All sites but 1 were open to 3rd parties. 
 
All sites but 2 served a wide spectrum of the waste market, covering construction and 
demolition, trade waste, household and house clearance. The exceptions were GMC which 
indicated it concentrated more on commercial trade waste and office waste paper in particular, 
and Kingsnorth which is a specialist plastics collector and processor. 
 
Recycling rates are generally in the range of 70 ð 80%. Skipaway (Viridor) rate of 20% is skewed 
by the high proportion of municipal black bag waste they handle as bulk transporters. 
Kingsnorthõs 95% reflects its selective intake of specific plastics. Av annual waste input ranged 
from 1000 to 175,000 tonnes p.a. (mean 67,000 tpa)  
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A6.2.2 Findings Specific to Target Waste Categories 
 
A6.2.2.1  Carpet/underlay 
This is not a waste category that features very highly in waste handlers awareness: it is not 
viewed as commercially interesting, the quantities which they are receiving appear to be small 
(although all admit to having no figures to quote) and there is no perceived problem with 
disposal. All carpet is disposed to landfill. 
 
A6.2.2.2  Mattresses 
This is a category which may have more potential for redirecting from landfill. Currently all 
mattresses go to landfill (apart from Sussex Waste Recycling which burns all mattresses for 
energy conversion) and 1 operator (J & J Franks) reported having to pay a higher landfill charge 
specifically for mattresses (Redhill landfill site). All companies, (with the exception of 
Kingsnorth Waste Management) reported receiving mattresses but only 5 companies were able to 
provide an estimated figure as to quantity. Based on this, the average is 15.5/week. Applied to 
the whole sample, this equates to an annual intake of around 14,000 mattresses.  There was a 
readiness to consider alternative disposal routes, including separation and storage, but as with 
all categories of waste, the case has to be made for the suggested alternative to be 
economically viable ð i.e. it has to be more profitable, taking account of all factors such as 
storage space, than the simple route of landfill disposal. 
 
A6.2.2.3  UPVC material  
4 of the 12 currently separate and recycle and 1 has just stopped (now going to landfill). The 
market for this material appears to be quite volatile; Sussex Waste Recycling commented that 
about half its UPVC waste goes to recyclers and the remainder is burnt for energy ð mainly 
because the recycling outlets often canõt take their accumulated waste. So this appears to be an 
issue of recycling capacity further down the chain. 
 
A6.2.2.4  Bulky Plastics 
This is a category where there is considerable variability in the processing choice although 6 of 
the 12 reported separating plastics for recycling. This was a surprisingly high proportion. For the 
remainder all plastic goes to landfill. In addition to plastic specialist Kingsnorth, Sussex Waste 
Recycling and Lift and Shift Skip Hire came across having the greatest interest in, and 
commitment to, maximizing the recycling of plastics in all forms. 
 
A6.2.2.5  Plasterboard 
All but 2 operators (GMC & Kingsnorth) receives plasterboard. 5 send it outside of SE for 
processing, (Midlands, Scunthorpe, Dorset, Swindon), 5 within SE. 
 
A6.2.2.6  Treated Wood  
All respondents except Kingsnorth received and processed waste wood for recycling or use as a 
fuel. There was no consistent system of categorisation of wood in place. Wood was sorted 
according to the categories of outlet that each company has in place. 5 companies applied 2 
grades : effectively ôcleanõ, such as pallets (which goes for processing back into board) and 
ôdirtyõ or ôtreatedõ which includes any kind of coating, including paint and laminates- this can go 
as a fuel for electricity production, depending on the sophistication of the incinerator system.  
 
There was no awareness of the significance of category D material ð several companies 
commented that ôcreosote is not used now so isnõt a problemõ. 
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A6.2.2.7  Furniture  
5 companies were open to the idea of separation and reuse schemes and 6 took the view that by 
the time furniture reaches these waste handlers, it is ôend of lifeõ processing and beyond re-use 
recycling. 
 
Most (9) companies currently adopt a ôsmash it and reclaim wood and metal where possibleõ 
approach with remains going to landfill while 1 (Sussex Waste Recycling) extracted metal and 
sent residue to on-site energy plant. 3 companies indicated that they received ôsignificant 
quantitiesõ of furniture but none could be more precise than that. 
 
A6.2.2.8  Ceramics  
This is not a category where there is any interest in re-use or other forms of recycling, simply 
because all companies receiving this material include it within their demolition material stream 
which is processed into saleable hardcore/base material i.e. it is already being processed in a 
way which generates positive cash payments. 
 
 Waste Directory Screenshot  
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A7.0 Introduction  
Four audits of recycling sites in the region were carried out between 12th November and 1st 
December 2009. The prime purpose of these audits was to try to ascertain the quantities of each 
of the target materials flowing through the sites. and to obtain evidence of how target materials 
were being managed on the ground. This was then to inform the telephone survey of recyclers ð 
 
The visual assessment data obtained during each audit have been aggregated by delivering 
vehicle type, and for skip vehicles further subdivided into load origin to develop a typical profile 
of target materials in different types of deliveries.  The categories used are as follows: 

1. Skips ð Builders, Commercial and Household. 

2. Small Commercial deliveries.  

3. Roll-on roll-off vehicles ð there were a insufficient number of these deliveries during the 
audit period to gain a representative picture so no further analysis is presented. 

Developing target material profiles for different types of vehicles is intended to enable targeting 
of action and by generating estimates for arisings of target materials it is hoped to demonstrate 
that a critical mass of different materials may exist that will promote separation for recycling. 

 
A7.1 Skips 
A total of 72 skips were observed and recorded during the site audits conducted over a combined 
period of 4 working days. For all but one site all skip deliveries were accounted for including 
those that did not contain any target materials. In the case of the ôexceptionõ site this operated 
two reception areas one handling heavy builders skips and the other on lighter skips ð as directed 
by the weighbridge operator.  Our audit focused solely on the lighter skip tipping area as this 
was observed to have the greatest incidence of target materials. 
 
The findings have been broken down into three categories as follows. 

a. Builders Skips 

48 of the 72 skips were observed as containing material akin to that expected to arise from 
building work. This is based on a visual assessment of the contents only.  Of the 48 skips, one 
or more of the target materials were observed in all but 3. Of this the predominant material 
was treated wood ð observed in 45 of the 48 loads to some extent or another. Figure 10 
shows the incidence of target materials.  
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Figure 1 0: Incidence of target materials in average ôbuilders skipõ 
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On a volumetric basis, applying the observed volume data to an average builder skip 
target materials represented just over 30% of the volume of an average load (accounting 
for air if the skip was not full) with 28% of this volume being occupied by treated wood.  
The breakdown is illustrated in Figure 11. 
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Figure 11: Volume of target materials in  average ôbuilders skipõ 

 
b. Commercial Skips 

17 of the 72 skips were observed as containing material akin to that expected to arise 
from commercial premises. This is based on a visual assessment of the contents only.  Of 
the 17 skips, one or more of the target materials were observed in just over half of them. 
Of this the predominant material was again treated wood ð observed in 9 of the 17 loads 
to some extent or another. Figure 12 shows the incidence of target materials.  
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Figure 12: Incidence of target materials in average ôcommercial  skipõ 
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On a volumetric basis, applying the observed volume data to an average commercial skip 
target materials also represented just over30% of the volume of an average load. While 
treated wood is the dominant material ð occupying 15% of the volume, flooring and 
furniture are much more evident representing approaching 8% and 6% of the total volume 
respectively.  The breakdown is illustrated in Figure 13. 
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Figure 13: Volume of target materials in  average ôcommercial  skipõ 

 
c. Household Skips 

7 of the 72 skips were observed as containing material akin to that expected to arise 
from houses. This is based on a visual assessment of the contents only.  Of the 7 skips, 
one or more of the target materials were observed in just over half of them. Of this the 
predominant material was flooring ð observed in 4 of the 7 loads to some extent or 
another, with bulky plastic present in 3 of the 7. Figure 14 shows the incidence of target 
materials.  
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Figure 14: Incidence of target materials in average ôhousehold  skipõ 
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On a volumetric basis, applying the observed volume data to an average household skip 
target materials represented just over10% of the volume of an average load. Although 
flooring appeared the most, furniture is the dominant material ð occupying 5% of the 
volume, with bulky plastic and flooring occupying 3.5% and 2.3% of the total volume 
respectively.  The breakdown is illustrated in Figure 15. 
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Figure 15: Volume of target materials in  average ôhousehold  skipõ 

 

A7.3 Small Commercial Deliveries  

At 3 of the 4 sites audited third party deliveries were accepted. During the period of the 
audit these were predominately in the form of small vans or trucks operated by house 
clearance or renovation/ refurbishment firms. These are collectively referred to as ôMan in 
Vanõ ð or MiV -deliveries. 15 MiV deliveries were observed across the three sites. This was a 
relatively small number compared with skips but what was significant was the high incidence 
of occurrence of the target materials in the loads observed. Virtually all had one or more 
target material present. While the predominant material was treated woodð observed in 8 of 
the 15 loads - furniture, mattresses, bulky plastic and flooring were present in a significant 
number of loads too. Figure 16 shows the incidence of target materials.  
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Figure 16: Incidence of target materials in average ôMiV loadõ 
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On a volumetric basis, applying the observed volume data to an average MiV load target 
materials represented over50% of the volume of an average load. Furniture occupied nearly 
half of this with mattresses and treated wood each occupying just under 10% each. The 
breakdown is illustrated in Figure 17. 
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Figure 17: Volume of target materials in  average ôMiV loadõ 

 
 
A7.4 Converting to Weight  
By their ôbulkyõ nature the majority of the target materials occupy a disproportionate volume to 
their weight.  While this impacts on the customer paying by the load or skip, it does not impact 
on the deliverer paying by weight or the transfer station operator paying by weight at the 
receiving landfill - other than in transport cost if bulkers travel without a full payload. Were 
landfill gate prices to reflect the true value of the landfill resource ð which is its volumetric 
capacity ð many of these materials would cost relatively more to dispose of than is currently the 
case.  In fact at least one receiving landfill does charge a premium to take certain target 
material due to their difficult nature.  Were this to be common practice then the cost incentive 
to divert these materials would be much greater than the general push of landfill tax.   
 
Accepting that loads are now disposed of by weight we have converted the observed volumes 
into indicative weights. We have done this by accessing sources of conversion factors for most of 
the target materials. We have also verified these values with our own measurements.  Where 
values were not available we generated our own. Table 19 shows the bulk density values applied 
with explanation of the reasoning behind our choice. There is a large degree of uncertainty 
associated with a number of the values and the bulky waste collection audit being planned by 
Medway Council as part of the project presents an ideal opportunity to collect a more 
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representative dataset were a vehicle with a weighing tailgate to be available.  Such a dataset 
could make a significant contribution to the national measurement effort too. 
 

Material Type Specific Material Bulk density 

kg/m 3

Information Source Beyond Waste Comment

Flooring Carpet and 

Underlay

230 WRAP waste to landfill reporting portal Value used

Treated Wood 560 http://www.rfcafe.com/references/general/d

ensity-building-materials.htm

Value high if accounting for air 

voids. Value of 375 used. 

Plasterboard 610 WRAP waste to landfill reporting portal Value used

Furniture Soft furniture, 

wooden furniture

330 WRAP waste to landfill reporting portal Value v.high if accounting for 

air voids. Our estimated value 

was 50. WRAP value may 

assume heavy frame but 

increasingly soft fruntiure has 

forced grown timber which 

lacks density.  Wooden 

fruntiure increasingly flat 

packed chipboard with large 

violume. Value of 150 used. 

Mattresses 250 Calculated, mattress size, 140cm x 69cm x 

10cm, and weight at 25 kg (weight taken 

from Defra (2004) Waste Composition 

Analysis: Guidance For Local Authorities 

2004, 

Value high when accounting for 

foam and sprung mattress 

types.  Our estimated value 

was 89. Growing use of 

memory foam and air pockets 

reduces weight too.Adjusted 

mean value of 100 used.

Bulky Plastic Plastic Toys; Other 

Dense Plastic

95 KAT Value used  e.g. wheelie bin 

value is 65 but that would be 

lower end as air void is 

maximised - applies to plastic 

drums too. 

Plastic furniture, 

drainpipes

250 WRAP waste to landfill reporting portal Value v.high if accounting for 

air voids. Value of 95 used. 

Ceramics 300 own measurement Calculated mean from wc, 

cistern and sink.

uPVC windows 290 WRAP waste to landfill reporting portal Value used

 
Table 1 9: Bulk density factors used to convert volume to weight  

 
Applying these factors to an average MiV load of 5.83 m3 using the volumetric estimates 
obtained we get the values shown in Table20 below. 
 

Typical % 

volume of 

load 

Mean 

volume 

of load 

(m3)

Estimated 

Weight 

(tonnes)

5.83

Flooring 1.67 0.29 0.07

Treated Wood 9.33 1.60 0.60

Plasterboard 4.67 0.80 0.49

Furniture 24.33 4.17 0.63

Mattresses 9.00 1.54 0.15

Bulky Plastic 2.00 0.34 0.03
 

Table 2 0: Estimated weight of target materials  present in an average MiV load  
 

 
However we have been advised that the average weight of load delivered by this type of 
vehicle 0.838 tonnes so the weight values obtained need to be adjusted down to reflect this. 
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We did this by taking the weights as a proportion of the average load allowing for 25% of the 
content by weight not being of target materials. This value was derived from judgment of 
the auditor based on his observations. This approach yielded the % split shown in Figure 18. 
 

Other
20%

Flooring
3%

Treated Wood
24%

Plasterboard
20%

Furniture
26%

Mattresses 6%

Bulky Plastic
1%

Target Materials
80%

 
Figure 18: Estimated % of target materials in  average ôMiV loadõ by weight 
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Appendix 8:  

Carbon & Environmental Impact Source Material  



Beyond Waste  
Bulky Waste in the South East  

 

Page 94 
 

Final Report Issued 31.08.10 

A8.1 True Cost of Waste Calculator  

http://www.wastecalculator.co.uk/page.jsp?id=48 

The ôtrue cost of wasteõ calculator is a tool designed to enable construction companies to 
account for the costs of materials wasted on construction sites.. As well as measuring the carbon 
impacts associated with the wasted construction products, the calculator also takes into 
consideration the overall cost associated with material wastage of a particular product.  

 

To quantify the amount of carbon associated with wastage of new materials a hypothetical 
project was created using 1000m2 of each material   The calculator assigns default wastage rate 
figures for each particular material. The wastage rates are used to predict how much waste will 
be generated by a project overall. The 11 material groups listed cover 4 of the target materials 
for this project: ceramic tiles, plasterboard; plastic and carpet.   These are shown in Table 21. 

  tonnage 

used 

tonnage 

wasted 

assumed 

wastage rate 

Ceramic tiles 12 1 8.33% 

Plasterboard 19 1.4 7.37% 

Plastic 20 0.7 3.50% 

Carpet 20 1.3 6.50% 

    

 

Tab le 21 : Assumed Material  Wastage Rates used in True C ost Model  
 
Alternative wastage rates can be set to show the effect on both embodied carbon and cost.  
Hence the tool can be used at both the forecasting stage for waste to help set reduction targets.  

 

The tool then calculates the embodied carbon of the wasted construction materials using 
embodied carbon data from Life Cycle Analysis (LCA) inventories for the materials listed. For 
completeness the global warming potential details are a summation of the Cradle to Gate data 
and disposal related data. This is necessary to reduce the disproportionate effect of the 
"negative" impact of wood related products. Table 22 shows the calculated embodied carbon for 
the four target materials covered by the model applying the carbon per tonne value to the 
estimated quantity of material wasted.    

  embodied 

carbon 
per tonne 

(tonne)   

tonnage 

wasted 

Attributed 

embodied 
carbon 

(tonne)  

Ceramic tiles 0.7 1 0.7 

Plasterboard 0.357 1.4 0.5 

Plastic 5.286 0.7 3.7 

Carpet 3.077 1.3 4 

Table 22 : True Cost Calcu lation of carbon embodied in Predicted Wastage  

The cost of wasted materials is also calculated using price information from, a standard quantity 
surveying book used by the construction industry. The calculator includes the labour costs paid 
for filling up a skip with the wasted materials generated on site and the price paid to remove 
the full skip from the site and whether it is segregated onsite or sent off as mixed waste.  The 
assumed void in skip is 40% but can again be varied.  

http://www.wastecalculator.co.uk/page.jsp?id=48
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A8.2 Extracts from Review of Life Cycle Impacts of WCs   DEFRA April 2009 

This study found that while the impacts associated with the use phase outweigh those of the 
production and disposal phases for nearly all environmental indicators, the production of the 
ceramic materials makes a noticeable contribution to the overall environmental impact across 
the WC life cycle, while the impact at the end of life stage is all but negligible (assuming 100km 
for transport of waste WCs to an aggregate crushing facility). This emphasises the benefit of 
reuse as it avoids the loss of embodied carbon from the energy intensive ceramic firing. Reuse is 
not considered by the LCA. 

 

Production of WCs 

4.2  There are three main material components of a WC, namely vitreous china, plastic and 
metal, of which vitreous china makes up the major proportion. 

4.3  Vitreous china is produced from china or ball clay, which is specifically chosen for its 
physical properties (Ref 61). This type of clay is found in its natural state in parts of Europe and 
the Americas (Ref 39). However, it can also be produced from kaolin, which can be found in 
greater abundance worldwide (Ref 62 & 63). The UK is a major producer of china and ball clay 
(Ref 29). 

4.4  The major components in the production of ceramic sanitaryware are clay and a flux (e.g. 
feldspar, silica, limestone), which are combined using a universal technique of slip casting and 
are then poured into plaster of Paris moulds. The clay product is then sprayed with a feldspathic 
glaze before firing in a kiln, which is typically fuelled by gas (Ref 61). 

4.5  The final piece of sanitaryware is a hard, shiny material, which is white in its uncoloured 
fired state. Colours can be added prior to glazing if a coloured ceramic is required (Ref 1). 

 

Treatment of WCs at End of Life 

4.9  Since buildings tend to stand for longer than 15 years, the majority of WCs will be 
replaced during a buildingõs lifetime, rather than at the point of demolition of the building. 

4.10  WCs replaced during DIY projects are very likely to be taken to the local household waste 
recycling centre (HWRC), and should be put in the rubble skip, rather than the landfill skip, for 
effective waste management. 

4.11  WCs installed by local bathroom fitters will either be taken to the local HWRC (probably 
at some cost to the contractor), or disposed of in their own skips. 

Scrap WCs Arising Through Refurbishment 

4.12  Vitreous china is the main component in WCs. Fired vitreous china cannot be recycled 
back into WCs, but the material can be crushed and used as aggregate in a variety of 
applications (Ref 60). 

4.13  Whether the other materials are recycled, recovered or landfilled will depend mainly on 
the facilities at the HWRC, but may also depend on whether the person disposing of the waste 
has separated the different materials (Ref 26). 

4.14  The majority of the plastic polymers utilised in WCs are unspecified, making them less 
likely to be segregated for recycling, and therefore likely to be sent for thermal treatment or 
disposed to landfill. 

4.15  Most metals are recycled providing they have been segregated, or otherwise landfilled. 
Waste wood from WCs is only suitable for energy recovery or landfill. 

Production of ceramic is by far the biggest contributor to the impacts associated with the 
production phase and therefore it is likely that any meaningful impact should be focused on this 
process. In line with current predictions for the UK WC market (see Section 3 Market Trends), it 
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can be expected that an increasing proportion of WC consumption will be of the concealed 
cistern design. This type of cistern is typically constructed of plastic, which has much lower 
environmental impacts associated with its production than vitreous china. 

 

End of life  

6.6  An average distance of 100km has been assumed for transport of waste WCs to an 
aggregate crushing facility, which are fewer in number in the UK in comparison to landfills or 
standard recycling facilities. 

 

Construction, Demolition and Excavation Waste (CDEW) 

10.14  The majority of the material waste at the end of the life of a WC is ceramic, which is 
typically demolished at the same time as the building it is in, or alternatively disposed of as 
construction waste. Defraõs Waste Strategy for  England 2007 outlines policies and targets for 
combating the quantity of CDEW and the environmental impacts of its disposal. Policies and 
targets which have an effect on the environmental impact of end of life waste management of 
ceramic sanitaryware focus on facilitation of the crushed waste as aggregate and consequently 
diversion of this waste from landfill. 

10.15  The Landfill Tax and the Aggregates Levy provide financial incentive for construction 
sites, firstly, to recycle their demolition waste and, secondly, to obtain secondary or recycled 
aggregates, including those arising from ceramic sanitaryware where possible (Ref 17). 

 

Scrap WCs Arising Through Refurbishment 

10.42  Whether scrap materials arising from refurbishment are recycled, recovered or landfilled 
depends both on the actions of the person responsible and the facilities available at the local 
HWRC. 

10.43  Members of the public could be made more aware of the recycling opportunities for scrap 
WCs (and that they should therefore not be put in the landfill skips) on existing literature 
describing the services offered by HWRCs, or on information which is provided at the point of 
sale of new WCs. 

10.44  For bathroom fitters, disposal charges (where they exist) at HWRCs might be waived for 
WCs, because they can be recycled. This would encourage the traders to return the materials 
rather than put them in skips for landfilling.  

 

Overall, the impacts associated with the use phase outweigh those of the production and 
disposal phases for nearly all environmental indicators. In the use phase, the impacts of water 
and sewage treatment are generally equally significant, with the exception of eutrophication 
impacts which are significantly higher for sewage treatment than for water treatment. Of the 
other phases, the production of the ceramic material is the most significant in terms of 
environmental impacts. 
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Figure 19: Share of Environmental Burdens across  Lifecycle of WC  (After ERM Figure 9.2)  

 

A8.3 Extracts of Windows : Environmental Impacts and Initiatives an Evidence Study  
DEFRA September 2009 

Figure 20 provides a summary of the Green Guide rating for different window systems. The 
Green Guide to Specification9 is produced by BRE and is based upon life-cycle assessment data 
translated into commonly found building specifications. The objective is to help designers 
reduce the environmental impact of their specification decisions. However, the underlying LCA 
data is also useful when considering the specific impacts relating to the product itself and what 
could be done to reduce them. 

 

Figure 20 : Compa rative Environmental Burdens of Window Systems over lifetime  

(After BRE Figure 2)  

Note 

Timber and PVC-U waste disposal data was modelled from a combination of sources. 
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Untreated timber figures were: from construction 46% non-hazardous landfill, 5% incineration, 
36% recycling, 13% reuse; from refurbishment and demolition, 58% non-hazardous landfill, 6% 
incineration, 23% recycling and 13% reuse. Source for the recycling and reuse figure WRAP. 

Other data: UK waste 78% landfilled, 12% recycled, 9% thermal treatment (incineration). Waste 
not, Want not? Waste Strategy report 2002 www.number-10.gov.uk/su/waste/report/02.html 

For wastes thought likely to be landfilled and incinerated, figures given are estimated from 
these overall waste management techniques using the appropriate ratio. 

For the treated timber, the recycling option was removed as treated timber cannot be used in 
board products and the percentages were adjusted accordingly. 

For PVC, the figure is derived from the PVC industry, which provided audited data from 
Recovinyl for the total amount of post consumer PVC window extrusion recovered within the UK 
and gave sources for their estimate of the total amount of post consumer PVC window extrusion 
material arising. 

 

Gaps / further work  

8.7  REACH legislation required the pre-registration of PVC substances in recyclates by the 1 
December 2008. Where heavy metal stabilisers (used in older windows only) are locked into the 
PVC-U matrix, recycling may well be a better alternative than safe disposal. If PVC and plastics 
containing heavy metals cannot be recycled, the impact on PVC recycling and other plastic 
recycling is likely to be significant. Government action is required to address this issue. 

8.8  End of life PVC-U recycling volumes are increasing year on year but is still not free 
standing economically and is subsidised by industry. Capturing more of the old windows being 
removed to increase the volumes recycled would improve the viability. Means of getting this 
message out to local authorities so that they can include a requirement for recycling of old PVC-
U windows in their tender documentation needs to be explored. 

8.9  Timber window recycling is an obvious gap in reducing the impact of all end of life 
windows. Their disposal is complicated by the addition of coatings and treatments, some of 
which are classed as hazardous materials. Recycling is possible but hampered by the inability to 
separate hazardous from non-hazardous frames and subsequent lack of markets for shredded 
timber with such contamination. 

A possible route is energy recovery, however the shortage of suitable incinerators in the UK 
make this logistically difficult, expensive and would potentially involve high transport emissions. 
It could be that older window frames are destined to continue to be landfilled, but there may be 
scope to improve the recyclability of modern windows once they reach their end of life through 
design for disassembly, recyclable paint/coating and the ability to identify this when the window 
is removed. 

8.10  The LCA assessment of wood windows undertaken for the TWA Scheme for the Green 
Guide identified waste issues as one of main areas which the industry needed to address, in the 
manufacturing process and especially at the end of life. The wood window industry has not given 
much thought in the past to the end of life of its products, because it is rarely responsible for 
removing them. Much more work needs to be undertaken on the disposal of wood windows and 
how to develop an efficient and effective recovery and/or recycling process. The Wood 
Preservative Association and the Wood Recyclers Association are already working on this in 
conjunction with WRAP and the BWF and Wood Window Alliance plan to investigate the potential 
for wider collaboration. 

 



Beyond Waste  
Bulky Waste in the South East  

 

Page 99 
 

Final Report Issued 31.08.10 

A8.4 Extract of WRAP Plasterb oard LCA 
As part of its work to facilitate and encourage greater reduction and recycling of waste 
plasterboard, WRAP commissioned a comprehensive life-cycle assessment (LCA) which 
investigated the environmental impact of one standard sheet of Type A plasterboardð the most 
common plasterboard product used in the UK. The findings of the study now enable the 
plasterboard manufacturing and recycling sectors to identify where the CO2 emissions are 
greatest and therefore where positive interventions could be made to reduce the environmental 
impact of the product and improve materials resource efficiency. One of the headline findings 
reported in the study was that over the entire life-cycle, each sheet of the baseline plasterboard 
assessed was found to cause the emission of the equivalent of 12kg of CO2. As shown in Figure 
21, the life-cycle stages contributing the highest emissions were production of conventional 
gypsum (the typical mix of natural and synthetic gypsum used in the UK); plasterboard 
production; and landfill disposal of waste plasterboard. 
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Figure  21:  Carbon equivalent burden (kg)  per plasterboard sheet   
(derived from original ERM Graph 1) 

 
The study evaluated three scenarios with different levels of recycled gypsum content in the 
plasterboard. The baseline scenario was the average mix of gypsum currently used in 
conventional Type A plasterboard production in the UK, which already includes around 10.5% 
recycled gypsum from waste plasterboard. A second scenario saw the content of recycled 
gypsum increased to 15%; and a third scenario involved the content of recycled gypsum 
increased to 25% ð the maximum level of inclusion currently considered to be feasible. 
 
The study showed that using more recycled gypsum from waste plasterboard in the manufacture 
of the new plasterboard contributed to a small reduction in the associated CO2 emissions during 
the course of that productõs lifecycle. This results from avoiding the need to produce, transport 
and pre-process conventional gypsum and avoiding landfill disposal of the waste plasterboard 
through recycling. While this benefit was only small when compared to the overall CO2 impacts 
of plasterboard manufacture, it is significant in that it indicates that increasing the content of 
recycled gypsum in plasterboard has no negative CO2 impact. 
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When considering the waste stage of the plasterboard life-cycle, processing it to produce 
recycled gypsum was found to have lower global warming potential than disposal in mixed waste 
landfill. This aspect of the study is significant in that it opens up the potential of future work 
being conducted to quantify the benefits of the open loop recycling of waste plasterboard into 
products and applications other than plasterboard. This would further support a number of 
initiatives led by WRAP over the last three years in developing these alternative markets for 
recycled gypsum; this is already considered important as in the UK more waste plasterboard is 
currently produced that could be feasibly used back into the manufacture of new plasterboard. 
Both open and closed loop recycling routes are required to maximise diversion of plasterboard 
waste from landfill.  
 
Minimising the amount of waste being produced is the most preferable waste option ð and sits at 
the top of the waste hierarchy. The study specifically investigated this scenario and the findings 
clearly reinforce it by showing that reducing the amount of plasterboard waste being generated 
on construction sites was a key factor in reducing plasterboardõs environmental impact. In global 
warming terms, the study found that a saving of up to 158t of CO2 equivalents could be achieved 
by reducing waste from 15% to 5% on a UK£750,000 example contract. This saving equated to 
62kg of CO2 equivalents per ton of plasterboard used and ð even though the size of the contract 
could be seen as a modest example ð has the same effect as removing 50 cars from UK roads for 
one year. Crucially, for manufacturers operating take-back schemes for waste plasterboard, the 
study found that the distance waste plasterboard travels is also extremely relevant in 
determining the range of the productõs environmental impact. The approach taken for this LCA 
was to model two alternative scenarios representing extremes for the UK for the total transport 
distance for the plasterboard waste to the recycler and the onward transport of the recycled 
gypsum to its point of use. With these parameters set at extremes of 50km (shortest distance) 
and 450km (longest distance), it was determined that transportation was a key contributor to 
environmental impacts in several key areas, including the emission of greenhouse gases. The 
overall environmental impact of waste plasterboard could thus be reduced by decreasing the 
distances travelled by the waste collected and the recycled gypsum powder that is produced. 
This suggests that the use of bulking stations would bring about reductions in emissions by 
enabling larger loads and reducing the number of individual vehicle movements. 
 
Also commonly called ôcradle-to-graveõ or ôcradle-to cradleõ assessments, the LCA encompassed 
all the steps and processes in the productõs life, from production and its use of raw materials, 
through product manufacture, distribution and packaging, installation, use and finally, disposal 
or recycling. It tested a number of scenarios including waste reduction on site, and increasing 
the content of recycled gypsum in plasterboard manufacture. The study incorporated 
information provided by a number of bodies including the Gypsum Products Development 
Association (GPDA) which represents the UKõs three plasterboard manufacturers: British Gypsum, 
Knauf Drywall, and Lafarge Plasterboard. It also included input from plasterboard recyclers and 
waste management companies. The high quality of the information and data provided made the 
study the most up to date of its type. 
 
The LCA provides UK plasterboard manufacturers with a new evidence base to support their 
drive towards the 2010 targets set as part of the Ashdown Agreement, a voluntary agreement by 
the manufacturers to reduce plasterboard going to landfill. These targets include reducing the 
amount of production waste being sent to landfill to 10,000t/y and increasing takeback and 
recycling of plasterboard to 50% of new construction waste 
arisings. 
 
Global  Gypsum Magazine May 2008 http://www.propubs.com/GG/Articles/eGG_May08_Life -
cycle.pdf   Dave Marsh Construction project manager, WRAP 

http://www.propubs.com/GG/Articles/eGG_May08_Life-cycle.pdf
http://www.propubs.com/GG/Articles/eGG_May08_Life-cycle.pdf
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