








































































































































































































































































































































































































































































































3.12.6.4 Transport from waste transfer station to Material Resource Facility,

Greenwich.

The transport of materials from the transfer station to the MRF was 4 1km for one round

trip requiring 4.5 hours at an average of 14.5km per hour. The vehicle used was a 44t

articulated bulk transport vehicle with an average payload of 19 tonnes. At this speed the

carbon dioxide emissions are double those at normal drive cycle speed.

The energy use and emissions were estimated for the functional unit of 1 tonne of

recyclate.

The energy consumption and carbon footprint of the waste transfer operation of the two

systems are shown in Table 3.94.

Table 3.94: Energy and carbon footprint of the waste transfer operations.

3.94a. System 2 Waste transfer

Year Fuel used Energy CO, Waste CcO, Energy
used produced collected | footprint | efficiency
litres GJ kg tonnes kg/tonne | MJ/tonne
Electricity | 2006/07 8,137 29 3,499 8,137 0,43 4
(kwh)
Fuel oil 2006/07 3,824 145 10,249 8,137 1,26 18
Total 2006/07 3,824 175 13,748 8,137 1.69 21
transfer
3.94b. System 1 Waste transfer
Source Year Fuel used Energy CO, Waste cO, Energy
used Produced collected footprint | efficiency
litres GJ kg tonnes kg/tonne | MJ/tonne
Electricity | 2005/06 8.491 31 3,651 6,109 0,60 5
kwh
Fuel oil 2005/06 3,115 118 8,194 6,109 1.34 19
Total 2005/06 3,115 149 11,845 6,109 1.94 24
transfer
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Relative quantities of recyclate from each transfer station were used in the calculation to
allocate consumption and distance from the two transfer stations. An aggregate figure for
fuel consumption and emissions per unit of recyclate was calculated. This is shown in
Table 3.95

Table 3.95: Distance and fuel consumption for bulk haulage to the MRF

Location Energy | Distance | CO: Waste cO: Energy Waste Collection
used travelled collected | footprint | efficiency ‘miles’ efficiency
litres GJ km kg tonnes kg/t M/ tkm km/t
Alperton 14,703 559 24,505 39,404 7,207 5,47 775 232,796 340
Islington 1,174 45 1,957 3,147 930 339 480 18,590 2.11
Total 15,877 603 26,462 42,551 8,137 523 741 251,387 325

3.12.6.5 The Material Recycling Facility (MRF)

The MREF receives the recyclate from Camden as a single co-mingled stream. The
operator, Veolia, supplied information on the overall energy consumption used by the
MREF per tonne of co-mingled recyclate. This is in the form of diesel fuel and electricity

consumption and is shown in Table 3.96.

Table 3.96:Material Resource Facility electricity and fuel consumption.

Fuel type | Annual fuel consumption per tonne of feedstock

(MREF input) material 01 Sept. to 31 August

2007
Electricity 30 kWh/tonne of feedstock
Red diesel 1.73 litres/tonne of feedstock

The cumulative CO: release from the current collection and bulk haulage to the MRF is
35% less than that from the 2005/06 kerbside-sorted collection. The additional releases of
the MRF process give a carbon footprint that is 82% more than kerbside-sorted recyclate
collection. The energy consumption per tonne is 54% higher as a result of the co-mingled

service using the MRF. The percentage difference is shown in Table 3.97.
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Table 3.97: Energy use and emissions from the Material Resource Facility.

3.97a. System 2 MRF
Source Year Fuclused | Encrdgy used | COz2produced | Waste collected CO2 Energy
footpnnt efficiency
Electricity litres GJ kg tonnes kg/tonne | MJ/tonne
2006/07 | 244,104 879 104,965 8,137 12,90 108
Fuel oil 2006/07 14,077 535 37,022 8,137 4.55 66
Totals 14,077 1,414 141,987 8,137 17.45 174
3.97b. Sub-totals to the MRF
System | Year Fuclused | Energy | Distance CO2 Waste CO2 Energy Collection
used travelled produced collected | footpnnt | efficiency efficiency
litres GJ Km kg tonnes kg/tonne | MJ/tonne | km/tonne
2 2006/7 | 58,041 | 2,235 | 108,806 153,133 | 8,173 19.31 275 13.37
1 2005/6 | 45453 | 1,758 | 125,086 | 123,192 | 6,109 20.17 288 20.48
3.97c. Sub-totals to the MRF output
S ystem Year Fuel used | Energy Distance CO2 Waste CO Energy Collection
used travelled produced collected | footprint efficiency cfficiency
litres GJ Km kg tonnes kg/tonne MJ/tonne Km/tonne
2 200677 72,118 | 3,649 108,806 299,119 8,317 36.76 448 13.37
1 2005/6 48,568 1,758 125,086 123,192 6,109 20.17 288 2048

3.12.6.6 Transport of Recyclate after sorting

For the previous kerbside sorting system, segregated materials were held in bunkers and

when a load had accumulated was bulked direct to the processor for recycling. In the case

of the co-mingled MRF system, the separated materials are bulked and sent to various

processors. To allow stability of comparison it was decided to assume all recyclate is to be

transported as far as the M25 motorway ring. The distances from the MRF and transfer

station were estimated from a map and the fuel use and efficiency of the systems

compared.

Comparison of the carbon footprints indicates that there is a 30% improvement in the

carbon dioxide emissions and efficiency as a result of the proximity of the MRF to the
M25 (Table 3.98).
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Table 3.98: Carbon dioxide and efficiency comparison of transfer of recyclate to the M25.

System Year Fuel used | Energy Distance cO2 Waste cO2 Energy Collection
used travelled produced collected | footprint | efficiency cfficiency
litres GJ km kg tonnes | kg/tonnc | MJ/tonne kmvtonne
2 2006/7 | 2,083 | 79 6,944 5478 | 8.137 | 0,67 10 0.85
1 2005/6 | 2,192 | 83 7,306 5,788 | 6,109 | 0.95 14 1.20

The distance to the processor can influence the efficiency and this is demonstrated in the

recycling of paper from Camden. At the time of the first collection system paper was

transported to Ellesmere Port, Cheshire and in the second system to Allington Paper Mill
in Kent. The addition that this has on the overall footprint and efficiency is demonstrated

in Table 11. The effect of the reduction in transport to the processor is to make the overall

carbon footprint and energy efficiency in the case of paper recycling similar for both

systems (Table 3.99).

Table 3.99: Carbon dioxide and energy efficiency for collection processing and delivery of
recyclate to Re-processors only.

Syst Year Fuel used Energy Distance CO2 Waste CO2 Energy Collection

em used travelled produced | collected | footprint efficiency efficiency
litres GJ km kg tonnes kg/tonne MJ/tonne km/tonne

2 200677 2,083 213 18,703 14,767 | 5,611 2.63 38 3.33

1 2005/6 2,192 876 76,806 60,600 | 3,337 18.16 262 23.02

3.12.7 Overall performance of the Collection and Processing Systems

An analysis of the figures for the overall performance of the collection and processing

systems indicates that the co-mingled service used 459 MJ/tonne compared with 301

MJ/tonne for the kerbside sorted collection.

The carbon footprint is 37.43 kg/tonne for the co-mingled collection and 21.12 kg/tonne

for the kerbside sorted collection; a 77% increase in carbon emissions for the co-mingled

over the kerbside collection.

The reduction in transport from Cheshire to Kent shows an improvement for the kerbside

sorted collection of 35% to make the carbon footprint and efficiency in the case of paper

recycling similar to that of the former system; (Table 3.100).

152




Table 3.100: Overall Carbon Dioxide and Energy Efficiency for Collection, Processing and
Delivery of Recyclate as far as the M25.

System | Year | Fuelused | Encrgy Distance CO2 Waste CO2 Energy Collection
used travelled produced collected | footpnnt efficiency efficiency
Litres GJ km kg tonnes kg/tonne MJ/tonne km/tonne
2 200677 74,201 3,728 115,749 304,598 8317 3743 458 1423
1 2005/6 50,760 1,841 132,391 128,980 6,109 2111 301 21.67

3.12.8 Waste quantities and composition

The composition of the recyclate handled by the waste transfer stations and the MRF was

analysed from recorded vehicle delivery weights and waste compositional survey

information. The change in composition, quantities and the amounts received by each of

the transfer stations is shown in Table 3.101. By comparison it can be seen that the overall

quantity of recyclate has increased. This is apparent in the additional classes of material

collected in the 2006/07 survey, e.g. metal, plastic and card.

Table 3.101: Summary of total waste in each class

Year 200677 2005/6
2005/6 classes 2006/7 classes Tonnage | Greenwich MRF % split | By 2005/6 | Tonnage % Ex. Co-
Total (as reported by Veolia) class Total mingled
% total average % average
Soft mixed paper 181 227
News & Pams 3.524 4330
Paper Mixed paper 1,533 18.83 64.40 3337 675
Cardboard 372 4.58 4.58
HDPE 0 0.00
PET 0.02
Plastic Sacks 0 0.00
Mixed plastic 285 349
Plastic Bottles Plasuc film 60 073 423
Cans Steel 206 252
Cans aluminium 39 0,47
Metals Cans Mixed 188 231 5.29 28 0.6
Glass Glass NC 1,402 17.31 17.31 1,562 06
Residual Waste 350 427 427
Total 8.143 100,00 100.00 4,943 100.00




3.12.9 Health and Safety

A comparison of the hazards and risk was made of the two collection systems. The source
data for the 2006/7 are the risk assessment and reports by managers over the period
December 2004 to February 2006. The essential tasks for the kerbside collection are taken

from the risk assessment dated December 2004 (kerbside sorting).

From the assessments, the number of tasks that have a significant risk were identified and
compared. This showed 15 hazards for the kerbside sorting collection and 10 for the co-

mingled collection.

The number of staff on the collection rounds is changed from 24 with the kerbside sorting

collection system to 18 for the co-mingled collection. The risk factors are shown in Table

3.102.

Table 3.102: Risk factor for kerbside collection

Collection System 2004/5 2006/7
Significant nisk 15 10
Number of staff 24 18
Risk factor 360 190
Percentage of kerbside sorting 100% 53%

3.12.10 Resident satisfaction

The survey was instigated in response to residents’ desire for an increase the categories of
items collected to include plastic and card and an improvement in the service as

demonstrated in the Camden 2005 waste survey (Table 3.103).
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Table 3.103: Residents Waste Survey (2005).

Issue Count % surveys issued
Plastic/card collection 703 36.4
Bin lids not replace / spillage not cleared 258 13.4
Box/bag request 185 9.5
Boxes for estate residents 109 5.6
Unreliable recycling service 74 3.7
Green waste issue 68 35
Unreliable refuse service 64 33
More recycling collections 58 3
More recycling banks 56 29
Bulky waste issue 54 28

3.12.11 External costs for kerbside collection

The external costs: included changes to the collection and transport system and
inconvenience during the change-over both to residents and road traffic. These were
calculated from the distances and emissions from the fuel that was consumed using
emission, infrastructure, congestion, noise and accident cost factors. The absolute external
costs for the recycling operation are increased marginally by 10%. This is off set by the
increased tonnage of recyclate collected under the new system that results in a 19%

reduction in the cost per tonne from £15.28 to £12.46. The costs are shown in Table 3.104.

Table 3.104: External costs for recycling kerbside collection.

System | System 2
External cost £ £
Infrastructure 3,742.22 7.499.67
Noise 1,664.39 1,490.29
Congestion 58,837.55 60,234.67
Accidents 8,905.45 7,426.66
Pollution 19,210.24 24,745.04
Totals 93,360.86 101,396.34
External cost per tonne collected 15.28 12.46
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3.12.12 Comparison results

Figure 3.18 is the same base as the 2004/05 system so that it is directly comparable to

figures 5 and 6. Collection comparison old and new systems for 2006/07 volumes.

Recyclate Collection to M25

‘a;yﬂlrnm?
| Sysiem

Figure 3.18: Collection comparison old and new systems for 2006/07 volumes.

Figures 3.19 and 3.20 show the benefit of the larger collection vehicles and also the effect
of the MRF.

Recyclate Collection to M25

|
| |@System2
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Figure 3.19: Shows distances travelled, time on the road, energy consumed and CO;

Figure 3.20: Comparison of the 2 systems with 2005/06 baseline 100%

The overall footprint for the two systems co-mingled and kerbside sorted are 37.43kg/CO:/
tonne and 21.11kg/CO«/tonne respectively

3.12.13 Conclusions

The analysis of the data has produced some important information on the controversial
question of comparison between two systems of kerbside recyclate collection,
The information on efficiency, energy, carbon footprint and relative costs of the systems,

allows comparison to be made at each step of the collection systems.

3.12.14 Transport efficiency:

* The improvement to the efficiency is in line with the recently developed DEFRA
Guidance from the Waste Implementation Programme.

* The overall distance the refuse vehicles travel in the Borough is reduced in absolute
terms with the introduction of the co-mingled service.

* The efficiency of collection in kilometres travelled by the vehicles is improved by
50%.

® The time the collection vehicles are on the road is reduced by 30%.

* When the bulk haulage of the recyclate to the MRF is included, the efficiency of the
collection is 35% better.

* The increase in recyclate treatment efficiency has improved upon ‘best practice’ and
the reduction in carbon emissions leads toward the Best Environmental Option (BEO).

* Sending the recyclate to a MRF closer to the Borough would improve the transport

efficiency of the system.

The waste statistics for 2007-08 give some indication of the improvement arising from the
audit. Household waste collected- 51,753 tonnes; Commercial waste collected - 57,010

tonnes; Recycling - 19,607 tonnes (Metcalfe 2008).
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3.12.15 Energy and Carbon footprint:

* The energy used to service the co-mingled recyclate has reduced by 9%.

* The carbon footprint of the collection is 32% smaller per tonne of recyclate collected.

* The advantage is reduced to 4% when the transport to the MRF is added.

® The carbon footprint of the MRF treatment is as much as the collection and bulk
transport combined.

* The carbon footprint for the whole process for the co-mingled collection, transfer and
MREF is 77% greater than the kerbside sorted recyclate collection system.

* Long distances to re-processors used for the kerbside sorted materials give a
comparable effect on the footprint as the use of the MRF.

® The introduction of the co-mingled scheme has been successful in stimulating

recycling of additional materials: - card, plastic and mixed paper.

The energy audit and quantifying of the carbon footprint satisfies the investigation into
innovation. It offers a blueprint for other Authorities operating, or considering, kerbside

collection of dry recyclate who need to establish the carbon footprint of the operations.
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Chapter 4 Discussion, Conclusions and Future Research

The Collection, Treatment and Disposal of Municipal Solid Waste
Arising in London: Key Recommendations to ensure compliance with European

Commission Directive led Drivers and Targets

This research contains the findings from research into the methods used for the collection,
treatment and disposal of municipal solid waste management of the 33 London Boroughs
who have the duty and responsibility to ensure these duties are carried out under

government legislation in compliance with European Waste Management Directives.

4.1. Practice for Municipal Solid Waste Collection in London

Waste Collection Authorities data; Examples of waste management statistics that are
available for each of the collection authorities can be found in Tables 3.8, 3.27, 3.33, 3.5,
3.59.3.74, 3.89. The information is used within the authority to monitor progress as the
component statistics change (e.g. population, costs, etc). It would be less useful as a
comparison with other waste management collection authorities without taking into
consideration the barriers faced by other WCAs. This also applies to the performance
ranking, e.g. Bexley LB 40% recycling rate. (2006/07) appears at the top of the ranking
and Tower Hamlets 11.75% (2006/07) at the bottom (Tables 3.1 and 3.2), Tower Hamlets
may learn something from Bexley however, traffic congestion and high-rise premises have

problems that cannot be overcome so easily (Table 3.1 and 3.2).

The number and types of materials accepted for resource recovery by the WCAs differ
from 4 types to 11 types (Table 1.6). To comply with the waste hierarchy (Fig 1.1) and to
maximise the potential of recyclate available this area needs to be fully exploited.
However, there are barriers that must be overcome (Table 1.10 and 1.11). The more
complex barriers require Government intervention and funding Tables 1.20 to 1.24 and
1.49 show the mandatory targets and the time scale in which they must be achieved.
WRAP (Table 1.13) is among Government and non-Government organisations set up to
assist in the improvement and development of waste resource management by overcoming

the barriers.
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Methods for storage of waste are found in case studies 1-8 and Figures .3.8, 3.10 (recyclate
bag system), 3.21, 3.23, 3.24 (recyclate box system) 3.25, 3.30, 3.15, 3.102. These
indicates the success of the campaign to raise awareness and increases resource recovery.
Table 3.49 shows sack and bin types with the charges for hiring and emptying to improve
the collection of commercial waste. Table 3.51 displays a series of option of boxes, bags
and collection periods. In Chapter 3, Table 3.52 shows the charges levied on optional
extras. Option of choice is governed by traffic and population density together with the
type of property e.g. Bexley 408 multi-storey and local traffic average speed 22mph,

Tower Hamlets 19,000 multi-storey premises and local traffic average speed 10/12mph.

In general the projects concentrate on recyclate and residual household waste and
collection of kitchen waste. Table 1.47 is being widely adopted (Case Study No. 6 and No.
2). Green waste and/or combined kitchen waste is a key area and is covered in Case Study

No. 7, (Ch.3).

‘Doorstepping” (Read 2003) is extensively used to raise awareness to educate and inform
the Residents of the service available and the reasons and importance of maximising the
resources. With the exception of Case Study No.9, some form of doorstepping is used in all
Case Studies (see Tables 1.48, 3.4, 3.18, 3.28). Tables 3.4, 3.5 and 3.6 illustrate the method

of group selection, the time and cost involved in ‘doorstepping’.

LB Southwark used a nine-point questionnaire in their door-stepping campaign to increase
resource recovery. Fig 3.1 shows the stringent targets to avoid the financial penalty from
the Landfill Directive. Figs. 3.2 to 3.10 demonstrate the need to inform the residents and
improve the service. Fig. 3.3 covers materials collected and especially the use of ‘bring’
sites and the resource recovery facility (RRF) - Fig 3.11, 3.12. Use of waste minimisation

as in Fig 3.13 signifies a trend in using real nappies.

The result of the increase in residential high-rise flats and multi-storey office
accommodation with commercial outlets is shown in Table 3.9 along with the 600%
increase in recycling over the last 6 years. The disposal routes for Southwark are in Table

3.10, (Ch.3 Case Study No.1).

Green waste i.e. kitchen waste and garden waste is an important element in the

environmental impact of municipal solid waste, in particular food waste. Putrescible waste
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at 27/28% by weight in the average household is a significant proportion of available

resource recovery material (see Chapter 2 2.3 section 1 and 2).

Although being the second most deprived local authority on the UK Index of Multiple
Deprivation (IMD), and among the poorest performers for recycling in London, ranked
24", Hackney Borough Council is still required to attain the mandatory targets for resource

recovery and minimisation of MSW to landfill.

To minimise the residual waste being sent to landfill and avoid the risk of Government
sanctions and to improve the Borough recycling rate a trial kitchen waste collection service
was developed. The set outs and kilograms collected with the number and type of dwelling
indicate the collection from flats is less productive than from street level premises (Tables
3.11,3.11a, 3.11b and 3.13). A kitchen waste collection service may be influenced by the

collection arrangements made for the collection of residual waste (Table 3.12).

Comparison was made with the results from optional schemes that show Hackney scheme
in the upper second quartile (Tables 3.15 and 3.16), although in Table 3.17 the comparison
from flats was less favourable. Possible advantageous changes are in Table 3.16. (Ch.3
case study 2). In section 3.5.3.10, ELCRP, an example of costs for a comparable kitchen

waste collection scheme is produced.

In the reorganisation of the London Boroughs (1965), the 33 new Authorities were
allocated areas with approximately similar numbers of population. Case Study No 3
illustrates how the numbers in age groups of a population can affect management financial
policy in a London Borough. Enfield has above average numbers in the high and low age

groups (Table 3.18).

The Borough waste management statistics with Best Value Performance (BVP) (Table
3.19) highlight the need to increase the recycling rate in line with published guidelines

(DEFRA, 2006).

To achieve an increase in resource recovery and promote recycling a ‘doorstepping,
campaign was carried out (Hyder) starting in July 2007 with a particular objective to
increase awareness among the high level of Black and Asian Minority Ethnic (BAME)
Communities, multi-lingual pamphlets were issued (Table 3.26). The timetable of actions

(Table 3.20), and the results from the number of premises visited (Tables 3.20a, 3.21, 3.22,
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3.24) give the results of new and additional participants. Observations i.e. box or wheeled
bin, poor /good service among other complaints (Table 3.25) help to shape the final
conclusion. The result of the campaign has achieved the objective by increasing

participation and the resource recovery rate.

A Waste Attitude Programme was launched in 2007 as a joint partnership of Brent Council
and Business Eco Network (BEN) to raise awareness for improvement in the collection,
treatment and disposal of the municipal solid waste arising in the London Borough of
Brent (Chapter 3 case study 4). The Borough statistics 2006/07 (Table 3.27) illustrate the
need for MSW to be diverted from landfill disposal in order to avoid a financial penalty
(LATS). A Review Board (2007) commissioned a review of the current method of
municipal solid waste management (Tables 3,28, 3.29, 3.30 and 3.32). The percentage rate
of door-knocking (Table 3.28) and the participation rate of streets re-boxed (Table 3.29)

followed by Table 3.30, were monitored prior to a report to the Review Board.

Focus Group meetings were held to increase awareness and explain the reason for
segregating and increasing recycling of household waste (Table 3.32). Although the
campaign was successful in increasing the recycling rate, the Council decided residents
who do not participate would be sent warning letters and may subsequently be summoned

in a Magistrate’s Court.

The joint waste management partnership of Brent Council and Veolia ES are trialing the
use of Liquid Methane Gas in the refuse collection vehicles as a means of minimising the

carbon footprint and improving the best value performance (BVP) of the service.

Waste arising in a local authority area which is often over looked is the commercial waste
produced by Small and Medium Enterprises (SME). In pursuance of BPEO and
compliance with the spirit of the Mayor of London’s waste strategy, the London Borough
of Richmond upon Thames Council installed a new commercial waste collection service.
The main arrangement for the management of commercial waste is acceptance at the
Townmead Road Reuse and recycling Facility, it is the main source of income from

commercial waste management.

In Richmond, there is a high (30%) single person occupancy together with a low
percentage of young and above average percentage of over 85 years old residents

compared with the rest of the London Boroughs. Non-white ethnic minorities account for
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9% of the population (ONS 2004) in Richmond. The waste management statistics with
costing and recycling figures for the Borough of Richmond upon Thames 2005/06 are in
Table 3.33.

The survey was a written questionnaire followed up by Council personnel making visits in
reply to answers in the questionnaire. Who currently collect the waste and how long has
the respondent used the service are in Tables 3.34, 3.35, 3.36. Questions 4, 5 and 6 sought
opinion on proposed new arrangements in Tables 3.37, 3.38 and the degree of satisfaction
with the current commercial waste collection service in Tables 3.39, 3.40 was 80/90% -
good to excellent. The question ‘is the service value for money’ (Table 3.41) was not so
good with 67% thought the service was poor or very poor value for money. The Council’s
method of payments on the web site had a better response with 85% classing them good to

excellent. 52% of the respondent said they currently recycle (Table 3.45).

The type of waste produced for recycling by percentage in Table 3.43 shows mainly paper
and card. 67% of the respondent would increase their participation if the price for

collection was reduced by 50% (Table 3.46).

The type of commercial waste accepted at the Townmead Road RR Facility and the
revenue arising from the service, almost £1 million in 2006 (Table 3.47). Charges for
collected commercial waste were increased in 2008 (Table 3.48). There was a reduced rate
for segregated recyclate collected (Table 4.49). Recycling rates increased from 29.56% in

2005/06 to 31.71% in 2006/07.

A project, “Persuasion through Change in Collection’, was carried out in the London
Borough of Harrow in 2005 followed by a progress and monitoring ‘doorstepping’
campaign in July to September 2006. The result of the increased awareness and changes to
the recycling service are shown in Table 3.50. Although there has been an increase in
population there has been a decrease in household waste arising and per kilograms head of
population. The recycling rate per household has increased by almost 100% and for MSW
the recycling rate for 2007/08 has risen to 34.54%. The table also shows a 200% increase
in the collection of kitchen waste and an 18,000 tonne decrease in waste sent to the West

London Waste Authority for disposal.
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Options for future consideration (Table 3.51) included additional containers and charges
for additional services to include a free clinical waste collection bin if requested by patient

or hospital (Table 3.52).

A questionnaire on the Kitchen waste trial that had been carried out produced data on
customer attitude and comments (Tables 3.51, 3.52, 3.53, 3.54 and 3.55). A summary of
the results (Table 3.56) displays a fluctuation of participation over 3 different collection
areas but the final analysis suggests an increase in recycling between 24 and 32%.
Suggestions for improvements and complaints are dealt with in Tables 3,57 and 3.58. The
kitchen waste tonnes collected increased by 300%. At the commencement of the
monitoring campaign there was an immediate increase in requests for additional green
boxes (Figure 3.15). Household recycling rate increased 125%, MSW recycling up by 90%
and Residual waste tonnage to landfill down from 105,881 in 2004/05 to 74,679 tonne in
2007/08.

The conclusion drawn from the result of the survey if replicated across the Borough would
divert 17,000 tonne of biodegradable waste per annum from landfill a reduction of £80,000

per year to WLWA and minimise the risk of a LATS penalty.

This study highlights the results that continuous publicity and monitoring together with the
inclusion of more separation of recyclable material, here, kitchen waste, can lead to
achieving the objectives of less residual waste to landfill. Reaching the mandatory targets

at a lower cost demonstrates the success of the campaign.

Another area sometimes neglected is the seasonal arising for disposal of garden waste.
Houses with a small garden composting may be limited unless the occupant is a dedicated
gardener. Garden/green waste now included in the latest definition of MSW may be a
problem with some authorities collecting it free of charge and other authorities charging

for the collection and disposal.

Waste management statistics 2006/07 for LB Lewisham are in Table 3.59. The London
Borough of Lewisham (Case Study 7) has failed to achieve the set mandatory target for
recycling and The Council decided to instigate a pilot Garden Waste Collection Scheme in
conjunction with London Remade Solutions. The objectives were to evaluate the tonnage

arising and effect an increase in the recycling rate; to find the Best Possible Environmental
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Option (BPEO) for collection and disposal and to provide recommendations for

improvements.

The timetable monitoring periods July to October 2007 are in Table 3.60 and the number
of households monitored in Table 3.61. Data on the set out rate, households served, total
waste arising and composting rate in Tables 3.62, 3.63, 3.64 and 3.65. Extrapolated
tonnage in Table 3.66 produce figures for the possible total amount of garden waste for

disposal.

Two alternative methods for collection were evaluated (Tables 3.67 and 3.68) and the
results were analysed to form a conclusion. Option 1, to introduce a free garden waste
collection throughout the Borough area all year round and option 2 to offer a free garden
waste collection service from April to October. The Mayor of Lewisham’s committee rule
that a free service would be too costly to operate. The decision was made to retain the
current system i.e. residents may purchase sacks @ 10 sacks for £10 which will be
collected on request. To be augmented by 4 designated sites across the Borough where a
vehicle and attendants would be located from April to October on Saturdays and Sundays
from 8am to 10am to accept garden waste delivered by residents free of charge.

The pilot exercise highlighted other areas of the MSW collection system that would benefit
from a method change and The Council is considering option through the waste
management strategy. The options will include borough-wide collection of garden and

kitchen waste.

4.2. Potential Practice for Municipal Solid Waste Management and Treatment in

context of London

The main drivers for the treatment of MSW arising in the London Boroughs are the
mandatory targets for recycling material and the need to minimise the biodegradable waste
sent to landfill. Under The Landfill Allowance Scheme (LAS) each waste collection
authority (WCA) has been allocated an annually diminishing target for biodegradable
waste that it is permitted to discharge in a landfill site (Figure 3.1 and Table 3.8). Every

tonne exceeding the annual quota will be penalised with a fine of £150 per tonne (LATS).

Options of treatment for recyclate vary from borough to borough governed by local

conditions, market availability, the proximity principle and adherence to the Waste
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Hierarchy. The recycling figures for all the waste management authorities for 2006/07 are
found in Tables3.1 and 3.2. The barriers to the improvement of resource recovery and the

methods used by collection authorities to overcome them are in Tables 3.3 and 3.4.

Recyclate available in household waste is in Table 1.16, (Parfitt 2002). The numbers and
types of materials collected at kerbside, ‘bring’ banks and resource recovery facilities
(Figure 3.11) by each collection authority vary between 4 materials and 12/13 material e.g.
Figures 3.3, 3.9 with recycling statistics in Figure 3.14 and Table 3.9. An example of
recycling progress is in Figure 3.14 and Tables 3.9, 3.101. Data on borough recycling
tonnage collected, percentage and target achieved can be seen in “Borough Waste
Management Statistics”™ (Tables 3.8, 3.19, 3.27, 3.50,3.59 and 3.74).

Other waste material, similar to household waste, found in municipal solid waste (MSW)
that would be suitable for resource recovery include garden waste (case study 7); kitchen
waste (case study 2 and case study 6); old furniture and waste electrical and electronic
equipment (WEEE). Commercial and some industrial waste arising is mainly handled
through a resource recovery facility. Type of waste generally produced for recycling by

participant in commercial enterprises is shown (Table 3.44 and case study 9).

Initial treatment may be separation at source i.e. kerbside or co-mingled to a material
recovery facility (MRF) (case study 10) or with bulky items by special collection. After
separation at the MRF the homogenous materials are sent for refurbishing or recycling.
The biodegradable element maybe treated at the resource recovery facility by aerobic
(composting) or anaerobic treatment as part of mechanical biological treatment plant

(MBT) (case study 8)

There is a large amount of variation across the borough recycling rates (Tables 3.10 and
3.2); these tables also show a wide variation in the kilograms per head of residual waste
arising. Although there is a slight increase where an authority has instituted a compulsory
system for segregation of dry recyclables (Section 3.7.6), it does not appear to be
significant. Density of population (Table 3.18), i.e. inner or outer borough only shows a

modest effect on the figure mainly from areas containing more or less flats.

Discounting the figures produced in case study 9, (City of London,) an exception that

would distort the figures, the paper content in an average household is about 28/30% by
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weight. Newspapers and magazines are the most readily segregated and many daily
newspapers use over 80% of reclaimed paper in their production.

Putrescible waste accounts for around 27% by weight in the household residual waste
stream and the move to install a weekly collection of kitchen waste for utilisation 1s an

important measure to meet the statutory targets for recycling and landfill.

The Hackney project investigated variations between street level and high-rise properties
(Table 3.11, 3.11a, 3.11b), and estimated food waste generation (Table 3.13) shows more
kilograms per dwelling from street level properties than kg from flats (Table 3,12). The
success of the project is found in Table 3.15 where comparison is made between other
projects and over time. Recommended changes that could improve the aim to meet the

targets and the potential available from flats are in Tables3.16 and 3.17.

An example of the progression and follow-up of a monitoring and awareness campaign is
produced in Table 3.50 with the kitchen waste collected increasing 200%. The table also
shows improvement in all other figures except in the cost of collection. Part of the
campaign to investigate the reaction to the introduction of a kitchen waste collection
(Tables 3.54, 3.55), The summary of the results (Table 3.56) has a majority of participant
would like an increase in number of materials recycled and increased collections (Table
3.57). The demand for recycling containers as a result of the campaign is in Figure 3.15. A
result of the campaign was a 300% increase in kitchen waste collection, the cost per
household reduced by 16% and over the four-year period of the campaign residual waste to

landfill decreased by 30% (31,000 tonnes).

‘Green’ or garden waste is often considered along with kitchen waste; if the end product is
to be a soil conditioner or compost, many authorities have combined the two into one

container collection system.

The London Borough of Lewisham with 47% of the population living in kerbside
properties and 51.9% living in flats, of this population 33% are Black and Asian Minority
Ethnic (BAME). Lewisham disposes the greater percentage of the municipal solid waste
arising in the borough to the South East London Combined Heat and Power Plant
(SELCHP). To minimise waste that was being disposed in landfill and to increase the poor
recycling rate, the Council ran a pilot scheme (2007) to evaluate the collection of garden

waste (case study 7). The progression of the project can be traced in Tables 3.60, 3,61,
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3.62, 3.63, 3.64 with the composting rate (Table 3.65) and extrapolated figures (Tables
3.66 and 3.67). Although showing an increase in waste collected and two options analysed,
the final conclusion taken by Council was to retain the current system of charging £1 per
bag for collection to be augmented by acceptance, free of charge, at one of 4 designated
site. This to operate from April to October on each Saturday and Sunday from 8am to
10am. is Borough-wide free collection service was not considered a viable option (Section

3.10.8).

18 of the London collection authorities collect garden waste separately, 3 of these collect
weekly, 9 collect fortnightly and 5 collect on request. 7 WCA collect kitchen waste and
garden waste mixed. 12 WCAs collect kitchen waste separately 10 with a weekly

collection, 1 collects twice a week and 1 collects fortnightly.

13 issue kitchen caddies, 4 use disposable bags, 5 use re-usable bags, 8 use wheeled bins
and 2 rely on the resident to supply own bag. Kilogrammes collected vary from 2kg to
232kg for mixed food and garden waste and 3kg to 270kg for garden waste only. The
Green waste is treated by anaerobic digestion at composting plants within the M25 area

e.g. Sutton, Bromley, Slough, and at Frog Island and Cleanaway site in Essex.

4.2.1. Case Studies

CS1. The London Borough of Southwark with a recycling rate in 2006/07 of 18.64% dry
recyclate to Grosvenor Recycling Facility in Greenwich and 4.28% composted, MSW
recycling rate 22.92% (Table 3.8).

CS2. The London Borough of Hackney has a recycling rate of 18.64% from household
waste and 25% MSW (Section 3.5.2).

CS3. The London Borough of Enfield has a dry recyclate rate of 19.36%, composting
figure of 10.28% and MSW percentage at 29.4% (Table 3.18). The aims of Enfield
Council, using a doorstepping campaign, was to increase the number of types of materials
recovered by the kerbside collection system. To include flats into the recycling scheme and
to minimise the tonnage of residual biodegradable waste going to landfill. The increased
demand for green and black boxes during and after the campaign (Tables 3.21, 3.32, 3.34)
prove the value of the exercise. Table 3.25, a question on satisfaction, highlights areas

where immediate action is required.
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CS4. The London Borough of Brent in 2006/07 produced a recycling rate of dry recyclate
of 11.25%, for composting the figure was 10.27% and MSW 21.52% (Table 3.27). The
success of an awareness campaign produced a 20.85% participation rate among residents
(Tables 3.28, 3.29. and 3.30). Using the recycling box service is compulsory with the

possibility of a fine for persistent offenders.

Brent Council and their contracted waste management partner are co-operating on trial
using compressed methane gas fuel for the transport fleet to achieve Best Value and to
minimise the carbon footprint of the service (Section 3.7.6).

CS5. The London Borough of Richmond upon Thames showed in 2006/07 a dry recycling
rate of 29.56% and MSW rate of 31.71% (Table 3.49). The project the Council instituted
was in the form of a questionnaire to be followed up by visits from members of the project
team. The aim was to examine the current manner of recyclate collection from commercial
premises and to offer an alternative to the current method. Tables showing the results
include satisfaction with, and or change of, the current organisation, options for a new
service with charges and method explained are in Tables 3.34,3.35, 3.36, 3.37, 3.38, 3.39,
3.40 with Tables 3.41 and 3.42 displaying the revised charging system offered for
discussion (Table 3.48).

Types of commercial waste accepted at the Townmead Road Resource Recovery Facility
and the income from this service are in Table 3.47 with the new scale of collection charges
in Tables 3.48 and 3.49. The Council is anticipating an increase in the recycling rate as a

result of these changes.

CS6. The London Borough of Harrow in their table of statistics has a dry recyclate rate of
22.87% from household waste and 34.54% rate for MSW 2006/07 (Table 3.50)

The table has comparative figures from 2004/05 to 2007/08, with the household recycling
rate for the last year at 27.07%, a 5% improvement after the campaign. The tonnage of
biodegradable waste sent to landfill and the increase in resource recovery from 18.8% to

34.54% illustrates the improvement resulting from the actions taken over this period.

The campaign *Persuasion through Change in Collection Systems™ (2005) examined the
options for future development of collection, treatment and disposal of the MSW. The
Monitoring and Awareness Campaign investigated the progress and introduced alterations

to the recycling service (Table 3.51) and a kitchen waste questionnaire to ascertain the
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feasibility of supplying a collection service (Tables 3.45, 3.55, 3.47 and 3.58). A summary
of the results (Table 3.56) has the increased recycling percentage rate and the increase in

the demand for recycling containers (Fig. 3.15).

Suggestions for improvement and comments on the service (Tables 3.57 and 3.58)
produced areas requiring further investigation. Although the huge demand for additional
containers (3.15) and the resulting increase in the household recycling rate (+125%) and

the decrease in biodegradable waste to landfill indicates the campaign is a proven success.

CS7. The London Borough of Lewisham sends the largest portion of the residual waste
arising in the Borough to the SELCHP plant. Statistics (Table 3.59) have a combined
household/MSW waste, recycling figure of 15.96% for 2006/07. The need to improve this
rate induced a pilot scheme to evaluate the collection of garden waste and find the Best
Possible Environmental Option (BPEO). For collection, route and the number of
participating house were set out (Tables 3.60, 3.61, 3.62, and 3.63). Total waste arising
both before and after the pilot scheme shows an increase in recyclate of 100% (Tables 3.64
and 3.67). Extrapolating the figures gathered in the four months (July to October) across

the Borough (Table 3.66) produced a 99% increase in recyclate.

Two options were considered (Tables 3.67 and 3.68), this shows that option 2, weekly
during the growing season and fortnightly for the rest of the year, is the most favourable
option. The Council discussed the options and decided on financial grounds that a modified
version of the ‘status quo’ remain. The current system is £1 per sack collected on request.
The modification is a refuse collection vehicle (RCV) with 2 attendants at each of 4
locations across the Borough on every Saturday and Sunday morning from 8am to 10am
from April to October to accept residents delivered garden waste free of charge. The

garden waste is treated by aerobic digestion at a plant in Bromley (Kent).

CS8. The East London Waste Authority (ELWA) is responsible for the residual waste
disposal for the four East London Boroughs of Barking & Dagenham, Havering, Newham
and Redbridge. The data for the study was obtained by a one-to-one meeting with John

Wilson, General Manager of ELWA.

ELWA Limited, a joint waste management company was formed by a 25 year contract
with Shanks Waste Services Limited is operating under the name of Shanks East London

(SEL). The joint company took over the responsibility for the operation of four existing
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recycling centres and upgraded them to resource recycling facilities. The Ilford Recycling
Centre (RRC) has a material recycling facility (MRF); all the facilities are Designated
Collection Facilities (DCF) under the WEEE regulations. Dry recyclate from the authority
area is passed to Bowater’s Material Resource Facility (MRF), with the recyclable plastic
going to London Loop Limited, both plants within the authorities area thus complying with

the ‘Proximity Principle’ (PP).

There are two Mechanical Treatment Facilities classified as Intelligent Transfer Stations
(ITS®) using the Ecodeco®© system and the Biocubi® processes. Each plant processes
180.000 tonnes per year of mixed waste using the heat from degradation to dry the waste
for further recycling treatment. The system claims that 100% recovery with nil residual
going to landfill can be achieved (Table 3.69 and 3.72). The 50% of solid recovered fuel
(SRF) (Table 3.69) is utilised in the production of cement; the ash is incorporated in the

product so there is no residue from the kiln.

A comprehensive list of tonnage handled and the cost, monthly figures for 2006/07 and
estimated for 2007/08 is in Table 3.71. A breakdown of the half a million tonnes of waste
handled from the different areas (Table 3.71). The desired result of the contract appears in
Table 3.72 with nil to landfill and nil LATS (Table 1.43) requirement. The constituent

Borough’s recycling figures are in the statistics (Table 3.73).

CS9. The City of London is unique among the London Boroughs in that it has a very small
residential population and a high daily commuter influx of office and service workers in an
area of one square mile. The Corporation must comply with the statutory requirement for
the management of the waste arising in it's area (Table 3.75) (2007). The statistical data

(Table 3.74) shows that household waste is 12.5% of the MSW arising.

To increase the recycling rate in the City and to obtain physical and chemical analyses of
the waste a study ordered, ‘The Analysis of Commercial Waste Arriving at Walbrook
Wharf Transfer Station’ (WWTS) was performed. The study was conducted by Waste
Research Limited (WRL 2008).

Co-mingled dry recyclate is collected twice weekly and delivered to an MRF at either
Southwark or Greenwich. Sampling of deliveries and method of random selection (Table
3.76) were recorded and the waste categorised into 9 divisions and then into 44 sub-

divisions (Table 3.77). The waste categories were weighed and the size recorded (Table
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3.78) with the percentage of material by weight (Table 3.79). This analysis was compared
with analyses from previous studies (Tables 3.80, 3.81); the loss of computer paper may be
due to less print-outs and/or through private collection due to the value of computer paper
(Table 3.82). A comparison was made with an analysis of commercial waste carried out in
Wales by the Environment Agency (2007) to determine the biodegradability of commercial
waste (Table 3.83). The calorimetric values of were calculated (Table 3.84) and compared
with data from the data from 6 previous analyses (Table 3.85). Data on the deliveries

sample is in Table 3.86.

The result of the study suggests that 75% of the paper in the waste stream is recyclable and
of high quality and greater effort to capture this paper for recycling. Although the
putrescible content arising has increased, the food waste collection should recover more of
the waste available. The study highlights the difference between high and low-density
communities and high commercial occupation but should not be used to compare with

other London Boroughs.

CS10. The London Borough of Camden is a Partner of the North London Waste Authority
(NLWA). The residual waste that is not disposed in landfill receives treatment at the
energy from waste plant (EfW) at Edmonton. The statistics for waste management in

Camden are in Table 3.89.

A result of a recycling survey in 2005/2006, Camden installed a kerb-side sorted collection
of dry recyclate. Due to increasing demand from residents to expand the number of
materials collected the kerb-side system was changed to a co-mingled collection system in
September 2006. The Council decided to commission an ‘Energy Audit of the recycling
Services’ (2006/07) to audit the Environmental Impact (EI) of both services. The
objectives were to maximise the efficiency of the waste management service; to reduce
CO: emission; to find the best practicable environmental option (BPEO) and best practice

(BP) to maximise resource recovery.

Data from 2005/06 and 2006/07 were compared (Table 3.90) and transport and treatment
data were compared Figure 3.16 for energy and carbon dioxide release. Comparison of fuel
consumption is in Table 3.91; this information was used to find the efficiency of collection

based on a functional unit of 1 tonne of recyclate that is collected.
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System 2 with a collection efficiency of 20.12 km/tonne, using 9% less fuel, CO: down by
32% and recyclate collected up by 33%; the refuse collection vehicles (RCV) travelled
34% less mileage. A comparative efficiency is in Table 3.92 and with 100% benchmark for
2005/06 in Fig. 3.17. These figures suggest that system 2, co-mingled kerbside collection

of recyclate is the best environmental option (BEO).

The energy consumption of waste transfer to material resource facility is compared from
the data for system 1 in Tables 3.93a, b, ¢ and d and for comparison, system 2 in Tables
3.94a and system lin Table 3.94b. System 2 figures again show an efficiency advantage.

Aggregate figures for haulage to the MRF are in Table 3.95.

The overall energy used (electricity and fuel consumption) per tonne of co-mingled

recyclate is in Table 3.96. The cumulative CO: for MRF and bulk haulage is 35% less than
system 1. However, the releases from the MRF give a carbon footprint that is 82.5% more
than kerbside sorted and the energy consumption is 54% higher when treating co-mingled

recyclate (Tables 3.97a, b, and ¢).

In consideration of the ‘Proximity Principle’ (PP) the M25 ring road was used as a
hypothetical disposal point for the recyclate, carbon dioxide and efficiency comparison of
the recyclate (Table 3.98). The current disposal points for recyclable paper are Allington in
Kent and Ellesmere Port in Cheshire (Table 3.99). Overall carbon dioxide and Energy
Efficiency for Collection, Processing and Delivery of Recyclate as far as the M25 for

systems 1 and 2 is in Table 3.100.

A description of the materials collected in Systems 1 and 2 with tonnage and percentages
shows the vastly improved (33%) increase in the collection of recyclate as a result of the
installation of the 2 systems (Table 3.101). The results are demonstrated in Figures 3.18,

3.19, 3.20and 3.21.

Using risk assessments and reports by Managers over the two periods and identifying the
number of tasks in each system that have a significant risk a table was drawn up to show

the risk factor for kerbside collection (Table 3.102).

Although the external costs are increased by system 2, the overall cost per tonne is reduced
by the increase in recyclate collected i.e. from £15.28 per tonne to £12.46 per tonne (Table
3.104).
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4.3. Practice for Disposal of MSW in London

Options for the disposal of municipal solid waste (MSW) arising in London are influenced
by a number of barriers (Table 1.10 and 1.11), legislative requirements (Table 1.1, 1.2 and
1.3) and tools (Table 1.9). To enable actions (Table 1.8), many waste management
authorities require assistance and financial aid, to overcome the barriers (WRAP 2008)
(Table 1.10 and 1.11). This assistance was made available through government
departments (e.g. DEFRA) and non-Government organisations (Tables 1.14, 1.15, 1.16,
1.17.and 1.18). The case studies are examples of actions taken with the help of these
organisations. Overcoming these barriers had an influence on the approach to the planning

for the disposal of the waste.

The need to implement the waste hierarchy to attain the increasing recycling target and to
avoid the financial penalty of LATS through the diminishing allowance of biodegradable
waste to landfill is imperative. Recycling offers more environmental benefits and lower
environmental impact than other waste management options (WRAP 2006). Minimisation
(WMA 1998) increasing recycling and composting (22% 2006) has reduced disposal to
landfill to 70% (case studies). Biodegradable household waste to landfill is down to 52%,

achieving the current mandatory target.

More than 90% of dry recyclate from housecholds pass through one of the 41 resource
recovery facilities in and around London. Fifteen of the London Collection Authorities
send dry recyclate to the Grosvenor Material Resource Recovery Facility (RRC) at Erith
that has a 200,000 tonne per annum capacity. Paper goes to Aylesford paper mill, Smurfitt
and RM Real; Glass to Day Aggregates; Steel cans to AMG; Aluminium cans to Novelis;
Plastic bottles are exported and 90% of plastic bags are recycled. All types of plastic may
be recycled at Close Loop London Limited in East London and Express Recycling and

Plastics, Havering (case study number 1).

Large capacity MRFs are available at Greenwich (Veolia), Shanks and Cleanaway in Essex
(East London) Grundon’s at Colnebrook (W London), Bywater’s at North east London,
Viridor at Beddington Lane, IVC, Sutton and NLWA, IVC at Edmonton Eco-Park,
Western Riverside Waste Authority (WRWA) Wandsworth. Many of the authorities

operate a materials ‘swap’ scheme for local residents to exchange unwanted items.
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All the collection authorities encourage home composting, subsidising containers and
offering guidance on home composting with the assistance of WRAP. Home composting
could produce 105kg per household per year minimising the collecting by 115kg per
household (WRAP 2007). Seventeen collection authorities collect kitchen waste, 10 collect
as a separate material and 7 collect mixed with garden waste, going for composting at
various facilities. Sites used are at Grundon’s, Slough; Croydon L B; Beddington Lane,
Sutton; Cleanaway, in Essex; BJD, Bromley; Edmonton E-P and Vertal Limited, waste
food processor at Mitcham (SW London). Other disposal options under consideration

include Autoclaving; Gasification and in-vessel composting, Plasma Arc burning.

Anaerobic digestion is the natural biological conversion of organic materials to methane
and carbon dioxide (syngas). The process takes place in the absence of oxygen, the gas
may be used for combined heat and power (CHP) (Novera 2006), a typical composition of
biogas is 75% methane and 25% CO:. A number of authorities have or are considering
MBT as a means of diverting MSW from landfill. An example of MBT and disposal can be
seen in the two plants operated by Shanks Environmental Ltd. in East London. One is in

Jenkins Lane, Newham and the other at Frog Island, Havering, Essex.

The East London plants use the Ecodeco© system employing the Biocube® process to
obtain the highest possible recovery of energy and materials from MSW, Shanks describe
it as the Intelligent Transfer Station (ITS). Receiving recyclate segregated MSW in a fully
enclosed building; the waste is shredded to 20 — 30cm. It is transported to an aerobic
fermentation area and layered in 6m high rows that are maintained at a temperature of 50 -
60° for 12 to 15 days. Biodrying takes place and the residue has a heating value between
I5Mj/kg and 18Mj/kg. Secondary shredding (10 — 15cm) and extraction of ferrous and
non-ferrous metals, glass and stones leaves approximately 50% for use as a Solid
Recovered Fuel (SRF). Both plants have an annual throughput capacity of 180,000 tonnes
of residual MSW. Outputs are: 50% recovered fuel (fluff, currently supplying energy in a
cement kiln) (case study number 9); 25% water and carbon dioxide; 3% ferrous metal,
11% glass and stone; 10.5% fines (compostable or landfill) and 0,5% non-ferrous metal.
The resource recovery sites (RRF) also have a material recovery facility (MRF) and a

Monsanto Gasification unit.

Gasification is a thermal process in which solid feedstock (MSW) is heated in the presence

of steam and a limited amount of oxygen, at temperatures of 700-900°c. This produces an
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energy carrying synthesis gas, which is a mixture of hydrogen, carbon monoxide and
carbon dioxide. After gas cleaning emissions are substantially lower than incineration. A
planning application is in progress for a 90,000tonnes of MSW per year gasification plant
in London, technology by Enerkem and operated by Novera Energy. The plant will
produce 10MW of electricity for the Ford car plant and surplus to the national grid
(DEFRA 2006). Plans by Energos claim Advanced Conversion Technology (ACT) with
low carbon monoxide (CO) and nitrogen oxides (NOx) emissions and bottom ash low

carbon content has less than 3% TOC.

Energy from waste (EfW) is the thermal treatment of waste to recover renewable energy in
the form of electricity and/or heat. Accounting for 22% of municipal solid waste (MSW)
treatment in London, EfW plays a crucial role of meeting the targets of the landfill
directive. Energy from waste utilises the calorific value of organic material to produce
heat; the heat raises the temperature in a water-boiler producing steam power. The steam
may be used for heating and hot water supply or to drive a steam turbine to produce
electrical power. When hazardous/clinical wastes are incinerated, a temperature of
900/1000°c must be maintained for 2 minutes to ensure vitrification and complete

destruction of the waste.

Incineration accounts for about 24% of MSW arising in London. This is via the NLWA
power plant at Edmonton (80,000 tonnes / pa), in the South East London Combined Heat
and Power plant (SELCHP) (40,000 tonnes / pa) and in Grundon's Incinerator —plant at
Colnebrook, West London. Disposal capacity will be available at the Riverside Resource
Recovery plant (530,000 tonnes / pa) at Belvedere, South London in 2011. The London
Borough of Bexley are contracted, and scheduled to commence delivering municipal solid
waste for treatment at the Belvedere resource recovery facility from the 1** of January

2011.

Plasma is a high temperature ionised gas generating intense heat in a safe and controlled
manner. Simplistically, it is gasification of organics and vitrification/smelting of inorganic,
utilising anode and cathode plasma arcs coupling in free space. The system processes

complete destruction of all organic and hazardous wastes.

The Plasma Converter System is an electrically driven system that uses ion-charged plasma

to create an arc of lightening that causes the dissociation of the molecular bonds of waste.
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The system, which produces temperatures in excess of 15,000°C and transforms carbon
based, organic materials into Plasma Converted Gas (PCG), producing a hydrogen rich
synthesis gas mixture. Melting non-organics such as glass, dirt and rocks, resulting in an
obsidian-like, glassy silicon compound that has useful application for the construction

industry. The hydrogen can be separated by filtering out and used as ‘Green Power’.

The primary object of composting is to optimise the output of high-quality compost by the
transformation of organic materials into humus. The action of the process is aerobic and
the nature of the material will influence the method used. Animal by-products must be
processed by in-vessel composting (aerobic) unless the waste has been sanitised (ABPR
2002). Other organics e.g. ‘green waste’ may be screened and shredded to encourage the
material to ferment and biodegrade in open windrows. A moisture content of 60 to 70%
and oxygen are a requisite (WRAP 2007) the material is turn periodical for about 6 weeks
to encourage biodegradation, windblown aerosols may be a health hazard. The carbon/
nitrogen ratio (C: N) is important in compost production, it must be between 25-40:1,
municipal food waste is 15. Drainage and leachate control must be adequate; in-vessel

system requires gas cleaning and odour control.

Autoclave is a process that uses saturated steam designed for the bio-stabilisation, volume
and weight reduction of municipal solid waste. Residual waste is fed into a pressurised
vessel where the saturated stream is injected, Organic wastes are cooked and stabilised,
glass metals and plastics are delaminated. The result is a cellulosic biomass that is easily
screened to extract recyclate. The biomass fibre can be utilised as a timber substitute or as
a refuse-derived fuel Fernwwood). The Sterecycle Autoclave Process has plant capacity for
100,000 tonnes per annum, claiming 60 70 % volume reduction; biomass 60% and non-
organics 40%. The biomass is 90% fibre with 25% reduction in biodegradability and is

readily suitable for composting (WRAP 2007).

4.4. Planning Guidance for the Siting for Enhanced Practice for MSW in London.

The requirement of EU legislation Waste Framework Directive 75/442/EC and
amendments 91/156/EEC and 91/689/EEC led to the production of national strategies in
the UK. Waste Strategy 2000 and 2007 set the changes, aims and objectives for the
management of waste in England to 2020 with reviews in 2005, 2010 and 2015. The policy
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introduced the Waste Hierarchy, The Proximity Principle, Self-sufficiency, Consistency
and Design-making tools (BPEO). The Planning and Compulsory Purchasing Act 2004 set
Planning Policy Statements (PPS), PPS 10 for Forward Development and Planning (FDP),
PPS11 for Regional Spatial Planning (RSP) PPS12 for Local Development Framework
(LDE).

The Mayor of London was charged with the responsibility to produce a Waste
Management Strategy and Waste Management Plan (Tables 1.37 and 1.38). The 33
Municipal Waste Authorities must each produce a waste management strategy and plan for
the waste arising in their authority area. The plan must be consistent with the Mayor's
Strategy and Spacial Plan. The utmost importance must be given to health and safety of
people, animals and the environment with strong adherence to the Waste Hierarchy,
sustainability and proximity. Plans formulated by the boroughs must comply with the
edicts from the Mayor and be submitted to the Mayor for approval before the plan can be
implemented. In the waste management plan, the West London Waste Authority (WLWA)
included 100,000 tonnes per year of residual waste to be disposed by incineration at a plant

planned to become operational in 2010.

Mayor Livingstone’s plan (2007) excluded the disposal of waste by incineration and put an
embargo on the plan. The delay in deciding alternative means for disposal and seeking
approval meant that the agreement for the incineration of waste become void and the
capacity for 100.000 tonnes per year is no longer available. The WLWA have excess
residual waste that if sent to landfill will incur a financial penalty (LATS). Fortunately a
change in policy (WS 2007) has enabled WLWA to take advantage of 50,000 tonnes of

burning capacity available in the incinerator at Colnebrook Resource Recovery Facility.

Example (2) the plan to construct an Energy from Waste (EfW) plant in the London
Borough of Bexley started in 1978 was delayed by planning and public enquiries and was
finally shelved. The plan was resurrected in 2005 and the Resource Recovery plant is now

under construction with a planned capacity to manage 563,000 tonnes of waste per year.

These parameters and the waste strategy targets for increased resource recovery and the
minimising of BMW to landfill has influenced waste management planning in London.
Waste management plans indicate a preference for aerobic and anaerobic treatment for

residual organic waste i.e. after the separation of recyclate. Planned and operational
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facilities include 6 MBT plants, 3 In-Vessel Compost Facilities and 2 Energy from Waste

plants for the treatment of residual municipal solid waste (MSW) arising in London.

4.5. Summary
Key findings from the research are as follows:
Aims and objectives

to ascertain compliance or non-compliance with requisite targets
e 1o see what action has been taken to overcome barriers to success
e 1o find “Best Practice”

® o obtain expert opinion
Aim 1 - objective 1 — Collection

Data for an analysis on the current position was gathered from a questionnaire, published
statistics and personal contact with the Principle Officers responsible for the collection of
municipal solid waste in the 33 London boroughs.

There is a large amount of variation amongst the methods used by the 33 authorities, but

there is no single factor that determines the modus operandii.

The research shows that within the constraints occurring in each individual borough all the
authorities are aware of the legal requirements and are endeavouring to attain the requisite

targets.

Recommendation — acceleration of agreement to forward planning for possible changes in
the method of storage and collection of residual waste e.g. eliminate bias and prevarication

mainly by the elected representatives.
Aim 1 - objective 2 — Barriers

The variability in performance of boroughs is influenced by one or more factors, the
barriers that can be overcome most readily, have or are being removed or minimised, the

more difficult are being addressed as a matter of priority see 3.1.4.

The Mayor of London has organised the 33 boroughs into 5 geographical regions, for

waste management the groupings are inclined to the method for disposal. The Outer
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London Boroughs have the capability to operate methods for improvement that are not
practicable for Inner London Boroughs e.g. using larger vehicles for collection or using
alternative or additional storage containers. Density, ethnicity and transience of the
population have an influence on the method of collection to a large extent in the inner
boroughs. Road traffic conditions may dictate the hours of operation and the point of

disposal, both primary and secondary (see 3.1.3).

The influence of the elected members of the Council on their prioritising of the Council’s
financial budget and/or their preference for alternative methods for collection/disposal

dictate management strategies.

Recommendation: Where possible changes to collection methods are made, but many of

these led to higher costs, proximity may be an answer.
Aim 1- objective 3 — Best practice

The actions taken in the short term have proven successful in all the boroughs in their aim
to achieve the targets set by the Government, i.e. less biodegradable waste sent to landfill.
The borough that has made most progress to attain best value is the London Borough of

Bexley.

Recommendation — where circumstances permit other authorities should apply the Bexley

formula for staffing and public awareness.
Aim 1 - objective 4 — Expert opinion

The targets for re-use, recycling and composting have been more difficult to attain, but

individual percentage increases are encouraging (Bexley 50%, June 2009). The storage and
collection of recyclate have improved significantly with the guidance from WRAP and the
introduction of additional resource recovery facilities boding well for the future see 3.6 and

3.6.3.3.

The use of alternative methods for the use of resource materials and innovation recovery
methods; e.g. mechanical biological treatment (MBT) (see 3.9) with an expansion of the
use for energy heat and power. This and the increase in acrobic digestion (composting)
have minimised the possibility of incurring increased costs from the escalating increase in

landfill tax.
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Recommendation — reduce the time taken between the start of a plan and the physical
operation of the improved method, (see case study 3.2.6.1), Bias or ‘anti’ opposition, either

environmental (energy from waste) or political be eliminated.
Aim 2 - objective 1 - Treatment

Markets for the re-use and recycling of resource materials recovered from the MSW stream
have increased significantly due to the efforts and advice from WRAP (see 3.6), WIP,
WID and the Mayor of London’s Waste Management Strategy. This has encouraged
increased efforts to reach the targets for recycling and comply with the Waste Hierarchy,
encouraging acceptance of change and innovation such as WDF, kitchen (see 3.3) and
green waste collections (see 3.8); facilities for aerobic and anaerobic digestion (see 3.9)

and separation through Material resource recovery plants.

Recommendation — Consider all feasible alternative method for treatment for all the waste
arising to attain zero waste (at least to landfill) taking into account cost/benefit,

environmental impact and carbon footprint.
Aim 2 - objective 2 - Barriers

Barriers to the treatment of resources from MSW include the reluctance of residents to
participate (see 3.5; 3.7), the method adopted for storage and collection and the dearth of
outlets for the materials, only paper and metals were assured of some kind of market. The
latter, markets, has to some extent been improved through the work of WRAP through
funding from Central Government. The operation of the waste hierarchy, proximity and
sustainability together with the increase in landfill tax has been the impetus to drive local

authorities to reach the requisite targets.

Methods for the storage and collection are dictated by the elected representatives, mainly
governed by factors shown in Aim1, objl. Awareness and education (see 3.4) has been the
main problem and measures have been taken to overcome the reluctance of residents to

comply with requests for co-operation see case study.

Recommendation — examine guidance from WRAP, WIP, DEFRA, Capitalwaste, etc.
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Aim 2 - objective 3 — Best practice

Best Environmental Option (BEO) is important in the treatment of resources from waste; it
is imperative that the carbon footprint of option is examined in the early stages of planning.
Use new markets and outlets as they come on stream e.g. London Loop for plastic recovery
in East London aiming at proximity.

Recommendation — Ensure that a senior, professionally qualified manager with the
knowledge and power to progress efficient use of the resource material, labour and

transport through the best practicable method is in control.
Recommendation — use Improving Recycling Rates in London.
Aim 2 - objective 4 — Expert opinion

There is a proliferation of advice and expertise available and expert opinion can be
obtained from many quarters (see aim1 obj. 4). Personal contact on a ‘one to one’ basis on

the particular method you are interested in could prove very fruitful (see case study 3.9).

Recommendation — Gather as much information as possible from practising operators and

stakeholder meetings.
Aim 3 - objective 1 — Disposal

The main objective of the 33 MSW collection authorities in London is to minimise the
possibility of a financial penalty under the LATS legislation (see 3.2). To comply with
targets set under the EU Directive and Government strategy on recycling and
biodegradable waste to landfill and the escalating burden of the landfill tax. The authorities
in the five regions (see 3.1) are co-operating in the treatment and disposal of the waste and
current practice has reduced biodegradable waste to landfill to less than 60% (DEFRA).
Facilities coming on stream and in the construction phase should reduce this by 50% by

2010/13 (see Fig 3.13).

Recommendations — Ensure plans and the construction and use of facilities are expedited
as a priority. Increase the ability to recycle to attain at least 40%. Consider the alternatives

to landfill including energy from residual waste.
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Aim 3 - objective 2 — Barriers

There are few barriers to the disposal of MSW arising in London; the main areas for
concern include poor markets for all recyclate. Insufficient capacity to process all
biodegradable waste without using landfill, and under use of all treatment capacity. This

situation is receiving considerable attention from Central and Local Government.

Recommendation — Consider utilising available capacity in facilities in the private sector

1.e. more co-operation with the commercial and industrial waste management sector.
Aim 3 - objective 3 — Best practice

It will be extremely difficult to obtain proximity and sustainability within the London
boundary, landfill in the area can be completely ruled out. Utilising all the options,
including largely untried innovations will be necessary to attain zero waste (almost

possible as plans published by Bexley BC indicate an achievable and viable possibility.

Recommendation — A comprehensive study of the waste arising of a cost/benefit analysis
to establish the feasibility in financial, environmental/carbon footprint terms to ascertain

the optimum level of targets to attain maximum environmental benefit at minimum cost.

Aim 3 - objective 4 — Expert opinion

The strategic plans for the management of MSW arising in London have been drawn up
after lengthy discussion with experts in waste management from government departments,
professional advisers, construction engineers and consultants. No one method is suitable
for all authorities (see aim 1, obj. 2) but this research indicates that all the London
authority’s plans for the management of MSW in the Capital augment well up to 2020 and

beyond.

4.6. Conclusions

Waste prevention is the first and probably the most important element in the waste
hierarchy and every opportunity must be taken to minimise the amount of waste leaving

the household.



All 33 of the London municipal solid waste (MSW) Collection Authorities have carried out
“Doorstepping” and/or awareness campaigns, as demonstrated by the case studies in the
result section. This together, with the accompanying leaflet and other media publicity, has
shown compliance with the mandatory targets of the European Directives. The resultant
increases in resource material recovered and the decrease in biological waste going to
landfill prove the efficacy of the methods employed. The results of the campaigns,
showing the progressive increase in householder awareness and involvement in the
separation of the dry recyclate and the green/kitchen waste collection are evidence that best

practice is working.

London is a metropolis, far greater in population than many countries, and with the added
complexities of congestion, multifarious nationalities and a fluctuating and increasing
population. Taking these conditions into account and the diversity between the boroughs,
together with the boroughs geographical and historical aspects, it would be unfair to label
any one borough worse than any other, a critic may suggest that one authority displays
greater enthusiasm or manages better than another. The case studies in the result section
were not chosen to prove ‘best’ or ‘worst’ but as examples of different method of

complying with the legislation.

The collection and treatment of recoverable municipal solid waste has largely been slow in
complying with the Waste Framework Directive. The major problem was the lack of
markets for the recyclable material. Due to the intervention of the Government (e.g.
WRAP) and Non-Government organisations this situation has vastly improved. New
markets have been established and alternative uses found for re-use of material (e.g. glass
back to sand). The case studies illustrate the increase in material resource recovery

facilities allowing more types of materials to be recovered.

The management of biological waste has improved with all the authorities aiming to
segregate green/kitchen waste for treatment either for composting, "home’ or in a dedicated
composting facility e.g. IVC, augmented by the introduction of anaerobic digestion (MBT)
to maximise and utilise biogas production and residual derived fuel (RDF). The number of
facilities for these activities is planned to increase so that London’s municipal waste
management will comply with the ‘Proximity Principle’ and ‘Sustainability’. With the
evidence of newly operational and planned facilities for the treatment if MSW arising in

London, objective for treatment (3.1.2) is achieved.
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A primary objective of the municipal solid waste management in London is to collect and
dispose of the municipal waste arising with the least possible cost to the ratepayers. The
plethora of legislative requirements incurs unavoidable costs and possible financial
penalties (LATS). Many methods for disposal of the waste are used or are being

considered in line with the waste hierarchy.

Waste Strategy 2007 indicates that the use for heat recovery from 25% waste is a desirable
option. Aerobic (IVC) and anaerobic (MBT) digestion, Gasification and Autoclaving
methods for disposal are also approved methods to possibly minimise the tonnes of

biodegradable waste going to landfill.

The MBT described in case study number 9 (ELWA) is the fore-runners of several more in
the discussion and planning stage for MSW arising in London, the treated waste is utilised
as an energy source. The additional use of heat recovery at Belvedere (RRF) and at
Colnebrook (Grundon RRF) is a step forward. The planned MBT plants planned in
Southwark, North London Waste, Sutton and Brent will make a big difference as will the
AD; Combined Heat and Power plant (CHP) in Edmonton (Greenstar) and In-vessel

Composting in Croydon (Novera).

The conclusion can be drawn that apart from a possible minor setback in 2013, London’s
municipal solid waste management will comply with the European Waste Framework

Directive in both recycling targets and biodegradable waste to landfill (LAS).

The tonnage of household waste arising that is non-recoverable is decreasing due to
alternative routes for disposal and minimisation is still the main priority. Local Authorities
in London’s spend on waste management in 2007 was £774 million and only £1 million
was spent on minimisation, more money and effort should be put into this important area

(CIPFA 2008).

Awareness campaigns and publicity should be maintained as a regular feature in the Local

Authority’s agenda and publications emphasise the adverse environmental impact.

There is evidence that suggests that there is a need to encourage the introduction of
environmentally acceptable alternative technologies for the recovery, treatment and
disposal of waste material. The Government has gone some way to endorse this philosophy

by promoting AD and heat generation.
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This research has led to moved date sets that have been evaluated to determine barriers and
success factors for MSW management in London. The lessons learned will be used across

London to guide future development of sustainable practice.

Many of the London Boroughs, in particular the Inner London Boroughs, have a
preponderance of flats and multi-storied premises’ this is an area where more research is

needed to evaluate the cost and to improve the tonnage of kitchen waste collection.

Future Research

Future research into the management of municipal solid waste (MSW) arising in London
must have as it’s primary aim zero waste. This philosophy should be applied in the context
that after all re-usable, recoverable material in the waste has been utilised as far as is
practicable the residual waste is disposed of by using the best environmentally available
and acceptable method for the disposal. A fully funded project needs to be introduced soon

to determine the possible success factors.

Much of the future research need should be configured around the Waste Framework

Directive themes (numbered below) for waste prevention for London. These include:
A. Measures that can affect the framework conditions related to the generation of waste

e The use of planning measures, or other economic instruments promoting the
efficient use of resources.

e The development of effective and meaningful indicators of the environmental
pressures associated with the generation of waste aimed at contributing to the
prevention of waste generation at all levels, from product comparisons at

Community level through action by local authorities to national measures.
B. Measures that can affect the design and production and distribution phase

e The provision of information on waste prevention techniques with a view to
facilitating the implementation of best available techniques by industry.
e The use of awareness campaigns or the provision of financial, decision making or

other support to businesses. Such measures are likely to be particularly effective
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where they are aimed at, and adapted to, small and medium sized enterprises and
work through established business networks.

* The use of voluntary agreements, consumer/producer panels or sectoral
negotiations in order that the relevant businesses or industrial sectors set their own

waste prevention plans or objectives or correct wasteful products or packaging.
C. Measures that can affect the consumption and use phase

o The use of awareness campaigns and information provision directed at the general
public or a specific set of consumers.

e 16. The promotion of the reuse and/or repair of appropriate discarded products or of
their components, notably through the use of educational, economic, logistic or
other measures such as support to or establishment of accredited repair and reuse-

centres and networks especially in densely populated regions.
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