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Source: All data with the exception of the re-use figure is taken from Glass Recycling: Life Cycle Carbon
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Dioxide Emission, Enviros Consulting Ltd, 2003. Re-use data taken from Life Cycle Analysis Assessment
of Packaging Systems for Beer & Soft Drinks, Danish Environmental Protection Agency, 1998. Note:

Transportation impacts have been included in the data and “reduction” refers to the full embedded CO-

value of the glass.
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Campaign for Real Recycling

Introduction

Rationale 

Recyclate consumers of several streams of material are increasingly concerned about and dissatisfied with feedstock supply quality. Environmentalists involved in waste issues are concerned regarding poor resource use resulting from inefficiencies in recycling collection systems. Community recycling organisations, keen to realise value from waste for their local economy, endure the frustration of seeing good materials compacted and destroyed and the community expected to pay for it. 

This campaign has been under discussion since 2003 by these above interests. They are now banding together to promote arguments and collection methods which make financial and environmental sense and to explore the considerable potential in the UK for development of a secondary materials economy.

Aims

The general aim of CRR is to achieve better quality/sorting of materials for recycling. In doing so part of the plan will be to build a broad consensus and a coalition across sectors. The general approach will be to promote positively the idea of householder sorting of recyclables for kerbside collection, as experience indicates this is the best way to achieve the quality and value we want. As well as making points about feedstock quality we will also promote the education/motivation/engagement of the householder (polluter pays principle) and efficient use of fossil fuels in transportation (proximity principle) and of energy generally.

Whilst we will endeavour to keep the campaign positive, we also need to counter the trend and retrograde step by waste disposal authorities (WDAs) especially toward adoption of large MRF-based strategies and that by waste collection authorities on various grounds to institute or specify commingled collections. This we will do by exploding myths around financial and environmental efficiencies of these approaches and exposing their excesses in these areas.

The overall aim is to influence local authority policy and practice, building consensus within the UK of the economic and environmental importance of highly separated collection models. From this it is hoped that the way recyclable materials are collected and presented for reprocessing will change, reflecting the higher financial and environmental value of better quality recyclables.

Campaign for Real Recycling

Executive Summary

Some advantages of source separation in comparison to commingled collections

· higher quality materials, and increased revenue from sale of materials

· reduced carbon footprint

· recycled materials avoid substantial amounts of fossil fuel energy required to process virgin materials

· stillage vehicles used for kerbside separation have lower fuel use than compactor vehicles used for commingled collections, and lower mileages to local bulking depots

· lower capital costs and more local jobs

· more flexibility – additional materials such as batteries, textiles, etc can easily be added

· box collections can give immediate feedback to householders by leaving material which can’t be accepted for recycling with a note, while still taking those materials which can be accepted

· people have greater confidence that source separated waste will be recycled efficiently and not shipped to the Far East for disposal

· collection and processing costs are probably similar – for commingled collections compactor vehicles have higher capital cost, higher fuel cost, higher mileage to more remote MRFs, and higher costs associated with the MRF, but these costs are compensated by higher tonnages collected per shift. But well organised kerbside sorted collections should collect higher quantities of recycled materials, particularly if food waste is added (as in the Somerset example – see attached case study).

Some problems with commingled collections

· wastage rates are much higher (typically 12 – 15% for English MRFs
, compared to less than 1% for source separated)

· contamination restricts materials which can be commingled – in particular, glass and textiles are mutually exclusive, and paper is seriously contaminated if collected with glass

· compaction can cause losses, particularly of aluminium, plastic and glass

· the trend in recyclate markets is likely to be towards requiring higher quality (so the Far East markets for commingled waste may not always be there), thus shifting the balance against commingled collections

· increasing energy prices are likely to increase prices for recycled materials, particularly those with high embodied energy – e.g. aluminium, steel, glass, paper, plastic – which will shift the balance towards separate collection to maintain quality

Why is ‘nomingling’ better than commingling?

(1) Quality of materials

· Paper: Paper sorted from commingled collections is always contaminated with other materials including glass, cans and plastic, and maybe even food waste. The paper reprocessors therefore require separately collected paper in order to maintain the quality of their product.

· Aluminium: The aluminium reprocessing industry prefers to recycle like into like. So drinks cans are recycled into drinks cans. Aluminium foil uses a slightly different alloy so will be reprocessed separately. For obvious reasons, drinks cans in particular require a high level of purity of aluminium. Any contamination will require diversion into a much lower grade of aluminium product and will significantly reduce the price paid for recycled aluminium. Aluminium may be only 1% of the weight of a kerbside box, but perhaps 25% of the value of materials. Why jeopardise that value by mixing it with paper or contaminating it with other materials?

· Glass: Glass containers require a high level of purity, but colour is also a major issue. Separately collected glass, sorted into colours, is needed to remelt into new glass. Mixed glass is of no use for remelting and usually is sold much cheaper for aggregate.

· Plastics: Separately collected plastics have much higher value.

(2) Flexibility

Kerbside separation of materials can easily cope with additional items – such as batteries, textiles, wood – by adding extra compartments into the vehicle. These would be difficult or impossible to separate adequately in a MRF.

(3) Public support

People like to do their bit by sorting their waste for recycling. They like to see the collector also sorting the waste to maximise the use made of recycled waste.

Commingled waste collections have received a bad press due to waste being sold abroad for sorting and disposal. It has highlighted to the general public the high rate of contamination of commingled collections requiring a significant proportion to be disposed of to landfill.

Supporters of MRFs might argue that public participation will be higher if they just have to chuck their recyclable waste in a sack or wheelie bin. But some evidence suggests that the tonnages of waste actually recycled from commingled collections are less than from source separated collections. Box schemes eventually overtake commingled collections once people get used to them.

Getting the public to contribute to sorting materials engenders better understanding which could help pressures to reduce waste at source, as well as saving the downstream cost of large MRFs.

(4) Carbon footprint

Reducing the carbon footprint requires maximum recovery of materials containing embodied energy, particularly aluminium, steel, glass, paper and plastics.

Use of low energy vehicles and local bulking of sorted materials will also help kerbside sorting to reduce the carbon footprint of the collection system.

Taking glass as an example, Enviros have done a study for British Glass showing that remelting recycled glass into new glass saves 314kg CO2 per tonne, while use as aggregate could cause additional CO2 emissions.

A very strong case can be made that recycling targets for both municipal waste and packaging waste should be restructured to measure reduction in CO2 rather than the current tonnage basis of targets – which is actually encouraging collection of mixed glass for aggregate.

(5) Material value

The value of materials is higher if separated at source than if sorted from commingled waste.

A useful comparative study has been carried out by Bryson Recycling in Northern Ireland.
 They receive recycled material from a number of districts with a source separated box scheme, and from a number of districts with commingled collections. They find the tonnage received per household is similar for commingled and source separated at 127kg per year. The commingled collection produces more paper but less aluminium, glass, steel cans, plastic and textiles. The difference is mainly explained by significant contamination of commingled paper with aluminium and plastic.

The result is they get £44 per tonne for commingled recyclables but £52 per tonne for separately collected materials. That would be a difference of £400,000 per year on a throughput of 50,000 tonnes.

Vic Cocker, chairman of WRAP, reported to a seminar on MRFs in November 2006 that: 

· separated PET plastic can be sold for £175 per tonne, but mixed plastic gets only £40.

· clear glass gets £30 per tonne, but mixed glass only £12.
· white paper gets £170 per tonne, but mixed paper only £34.

(6) Maximising recycling

It should be noted that Waste Disposal Authorities have a statutory duty to ‘have regard to the desirability of including in any contract … terms or conditions designed to … maximize the recycling of waste under the contract.’ (EPA 1990, Schedule 2, s19)

Sorting materials at source is the best way to maximise the value of materials. That is how the best organised businesses do it – separating materials for reuse or recycling at the point at which they are discarded. In the case of household waste, this requires the householder to sort their recyclable waste, and requires the collector to separate it at the kerbside.

Defra has issued guidance
 to waste collection authorities on the Household Waste Recycling Act 2003. It advises that “source separation of materials is the first step to maximising the value of recycling”, and notes that “the earlier in the collection chain a recyclate is separated the lower the likely cost and environmental impact of the collection scheme.” (pp8&20).

Biffa also argues that the earlier in the materials recovery stage that separation of materials can be effected, the better the overall system and the lower the likely environmental impact and cost.
 The householder is ideally placed to act in a way in which dry recyclables (and organic materials) are kept out of the waste, reducing both contamination and the quantity of residual waste for final disposal. This can capture a high level of the available materials in a form which would be welcomed by many processors, circumventing any need for MRFs, which tend to be both labour and capital intensive.

(7) Contamination

WRAP commissioned a study on MRFs in the UK, US and EU.  It found contamination rates upto 20%, with English MRFs typically being at the higher end.
 Some MRF managers reported that it is not cost effective to reduce contamination.

Kerbside sorting typically achieves much less than 1% contamination.

Where reject materials from MRFs are disposed of to landfill they may cause greenhouse gas emissions. At the moment all waste delivered to MRFs is often recorded as being recycled – in spite of BVPI guidance that reject materials should be deducted from recycling figures.
 In future it is likely that any reject materials which are landfilled could count against local authority LATS allocations.

WRAP’s glass forum discussed the problem of contamination due to commingled collections at their meeting on 31 October 2006.
 The panel considered that ‘glass collected on a co-mingled basis and separated at a MRF cannot generally be used for remelt applications’. The consensus was that while technology exists to sort glass to required specifications these incur higher environmental and economic costs which may be excessive due to unacceptable levels of contamination and compaction.
(8) Collection and processing costs

Kerbside sorting requires much lower tech vehicles and lower fuel consumption. It also requires much less capital investment in local bulking depots and perhaps some low tech sorting (for example to separate aluminium cans from steel) as compared to centralised MRFs.

The cost of kerbside sorting is mainly in local labour time.

The attached case studies from Northern Ireland look at comparable costs for kerbside sorting and commingled collections. They suggest that kerbside sorting provides a more cost effective service, especially if contamination losses are taken into account.

Another study of kerbside sorting costs for Newport Wastesavers was carried out by Deloitte for the Welsh Assembly.
 This estimated net costs of approximately £61 per tonne for collection of kerbside-sorted dry recyclables.

Assuming that £60 per tonne is a typical net cost of a kerbside sorted collection, for a commingled collection to compete on cost, the cost of commingled collection plus the gate fee for a MRF would have to be below this.

ENTEC reports for WRAP that MRF costs only come below £60 per tonne for two shift working at a capacity of over 40,000 tonnes p.a., falling to around £40 per tonne at 85,000tpa
 – which would require a catchment of around 1 million population and so in most cases very long transfer distances.

Abbreviations

BVPI

-
Best Value Performance Indicator

EPA

-
Environmental Protection Act

MRF

-
Materials Recovery Facility

LATS

-
Landfill Allowance Trading Scheme

WRAP

-
Waste & Resources Action Programme

 Case Study – Somerset ‘SORT IT!’
Somerset’s Waste Partnership has rolled out a weekly kerbside sorted collection of dry recyclables in three districts over two years from October 2004, covering 155,000 households in Mendip, South Somerset and Taunton Deane.

Recyclables are collected in a 55 litre box and sorted onto a multi-stillage 12 tonne vehicle. Food waste is collected from a 5 litre caddy, contained in a 25 litre lockable bin, and put into a sealed container on the same vehicle. Where people put out inappropriate waste for recycling it is left with a sticker to give instant feedback.

Dry recyclables collected include: paper, glass bottles and jars, food and drinks cans, foil, textiles, shoes, and car batteries. (Cardboard and plastic are not currently collected, but people are taking these in significant quantities to Household Waste Recycling Centres.)

Vehicles cover 650 – 700 houses per day in urban areas and 500 in most rural areas.

The residual bin is collected fortnightly – considered to be acceptable when food waste is collected separately. Compaction vehicles are used, with a standard 140 litre wheelie bin, though people can ask for a smaller or larger bin.

There is also a fortnightly collection of garden waste in compaction vehicles. But this is a paid-for service using a wheelie bin (£15-£25 per year) or compostable sacks (£5-£7.50 for 10). The reason for requiring payment is (a) to keep down costs, and (b) to encourage home composting. However this reduces the overall tonnage of ‘recycled’ waste collected and therefore reduces the official recycling rate.

It is estimated (August 2006) that the collections are averaging, per household per year: 165kg dry recyclables, 90kg food waste, and around 340kg residual waste, with an overall recycling rate of 39-47%.

The 90kg food waste collected per household per year compares to an estimated 200kg food in the waste stream before the food collection was added. It seems that people are now throwing out less food waste overall – either because the food collection is making them think more carefully about waste, or because people are composting more at home. Total waste arisings appear to have dropped by around 150kg per household per year initially.

By collecting garden waste separately from food waste, it can be open-windrow composted which is cheaper. The food waste is mixed with 50% green waste and in-vessel composted to comply with the Animal By Product Regulations 2003.
Total collection costs have been estimated for Taunton Deane at £45.52 per household, or £39.99 net of recycling credits. (This excludes disposal costs which will include landfill gate fee and landfill tax.)  Per tonne of recycled and food waste, this is £107.08 for collection, or £86.40 net of credits. The residual and garden waste together costs £40.07 per tonne for collection.

The SORT IT! collections have been rolled out in batches of 12,000 – 16,000 houses with carefully targeted public information. Follow-up questionnaires suggest 76% of residents say the service is better than previously, and 87% say it is easy to separate waste into the required categories. 79% say one of the top benefits is more recycling and composting, and 72% welcome weekly recycling.

Somerset’s SORT IT! collections won the Best Local Authority Initiative at the National Recycling Awards 2005 and the Local Authority Award at the 2005 Annual Composting Association Awards. Visits from other local authorities are welcomed.

(Details available from David Mansell: 01823 356013 dgmansell@somerset.gov.uk )
Case Study – comparison of costs for kerbside sorting and commingled bins in Northern Ireland

In 2006, WRAP published two reports by ENTEC on behalf of ROTATE (the local authority recycling advisory service) reviewing the collection services in Castlereagh and Belfast. Both compared the costs of extending a kerbside sorted box collection or a commingled bin collection to the whole of the district. Each looked at the costs to the Council of implementing the different systems.

Castlereagh

For Castlereagh, part of the Borough was already served by a box sorted at the kerbside (‘kerbie’), and part by a commingled ‘blue bin’, as well as the residual waste collection and a separate green waste collection. The study compared the costs and benefits of rolling out each option to the whole of the Borough (27,500 households).

It concluded that the lowest cost per tonne recycled would be achieved by the kerbside box. The next lowest would be for the commingled bin plus separate glass collection. The commingled bin would cost more to set up in the first year but less in subsequent years, and would collect less recyclable material.

If each service were provided to 27,500 households together with a separate green waste collection, the kerbside box system would collect 281kg per household per year for recycling/composting compared to 214kg for the commingled bin. These figures are based on established performance for each scheme. The commingled bin collection could be improved to 260kg by collecting glass as an additional separate collection (which would nearly pay for itself).

Moving 100% households to  kerbside box system would be £200,000 cheaper than the commingled bin plus glass collection to set up in year one, but £111,000 per year more to run after that. The total cost of collection and disposal per household would be:

· for the kerbside box option, £59.85 in the first year, then £54.73 per year.

· for the commingled bin plus glass option, £67.13 in the first year, then £50.69 per year.

(It should be noted that these costings do not include depreciation costs on vehicles, which would add more cost to the commingled bin option as it uses more expensive compaction vehicles.)

The report also found that residents were reasonably happy with both existing services, so suggested that in the short term the disruption which would be caused by moving to one system was not advisable. In the longer term, it noted that as the costs of residual waste disposal will increase so there will be a need to maximise kerbside recycling yields as well as to promote waste minimisation. It was recommended that the performance of the two systems be further monitored before making a final decision.

Belfast

The Belfast study compared the costs associated with moving to a fortnightly residual waste collection together with a fortnightly recycling collection by either a kerbside ‘black box’ or a commingled ‘blue bin’ for 50,000 households.

It found that the kerbside sorted box would incur a one-off net cost of £174,000 in the first year but net savings of £183,000 per year after that. The commingled bin would incur a net cost of £522,000 in the first year and net increased costs of £188,000 per year after that. Both would have similar rates of recycling and avoided landfill costs.

The main reasons for the higher costs of the commingled bin (over £340,000 per year higher) were the higher vehicle costs for commingled bin and the lower marginal costs of expanding the box system.

The preferred option was therefore a fortnightly kerbside-sorted box system, provided that it was supported by work to inform residents and gain their support for the box system. It was also recommended that a food waste collection be considered to improve acceptance of a fortnightly residual collection.

Case study – Mersea Trial

In 2000, a number of trials were started in Essex to test the feasibility of 60% recycling. One coverd 4,500 households in Mersea which already had a good record in recycling.

The results for Mersea showed that in 2001, 56% of household waste was being collected for recycling or composting. This included collection at Civic Amenity sites (excluding rubble and soil). The total cost of collection, including the CA sites, was £56.54 per household, or about £50 per tonne. This is in a fairly rural area.

The collection from households used four different vehicles visiting each house weekly on the same day:

(1) A large basketback truck collecting paper and card at one end and plastic at the other.

(2) A ‘Fame’ flatback truck with stillages for glass colour-sorted at the kerbside, and cans sorted and baled locally to separate aluminium and steel.

(3) A compactor truck for green waste, collected in re-usable sacks.

(4) A compactor truck for residual waste collected in black bags.

The trial was monitored by Enviros Aspinwalls who reported 82% participation and 98% public satisfaction. They estimated capture rates (including CA sites and bring sites), per household per year, as:

· Green waste - 358 kg collected out of 360 kg available
· Glass and cans - 78 kg collected out of 201 kg available

· Paper and card - 176 kg collected out of 319 kg available

· Plastic bottles - 11 kg collected out of 15 kg available

· Textiles - 3 kg collected out of 17 kg available

By autumn 2002 Colchester’s Recycling Officer reported that the trial had reached 60% recycling at a cost of £53 per household. Costs could probably have been cut further as the scheme developed.

However, instead of rolling out the Mersea trial across the Borough, collections in split compactor vehicles were introduced which could not cope with all the separated materials now being collected – resulting in some recyclables being collected with residual waste, as well as a huge overspend. Consultants have recommended buying back some of the former vehicles.

�





"We don't know of anywhere in the world where glass coming out from a MRF has been used for re-melting. Only when we re-melt the glass do we get any environmental benefit. Each tonne of glass re-melted in this country saves 314 Kg CO2. Last year  280,000 tonnes of glass, collected for recycling, failed to make the grade."


Statement by Berryman Glass, the UK’s largest recycler of waste glass, March 2007





“Some UK [paper] mills have publicly stated that they will not source recovered paper from MRFs and would never accept paper that has been collected with glass. The further consequence of this is that, especially for paper collected with glass, there will be a reliance on the export market, and in the longer term this too could become limited.”


ENTEC report for WRAP on MRF Costing, September 2006





“During 2006 suppliers lost approximately £800,000 of the value they could have received if they had delivered aluminium to the quality set out in our specification. Simple message – get the quality right first time and get the full value”


Statement by Novelis UK, the largest recycler of aluminium beverage cans
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