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Appendix 1: Baseline Waste Statistics

Waste generation is projected on a per dwelling basis. Thus, future waste arisings were
predicted, based on projections of planned dwelling increases. The dwelling/population
increases determined are provided in the table below:

Table 0.1: Past Population and Household numbers®

BASELINE ‘ POPULATION ‘ HOUSEHOLDS (low)

HOUSEHOLDS (High) \

2000/1 726,757 309,119 309,119
2001/02 726,130 310,646 310,646
2002/03 715,600 313,763 313,763
2003/04 716,400 316,597 316,597
2004/05 715,235 319,302 319,302

Table 0.2: Predicted Population and Household numbers?

BASELINE = POPULATION = HOUSEHOLDS (low)

HOUSEHOLDS (High) |

2005/06 716,500 323,661 323,680
2006/07 717,200 328,205 328,433
2007/8 718,100 331,964 332,568
2008/09 719,100 334,792 335,840
2009/10 720,000 337,914 339,517
2010/11 721,100 340,810 342,974
2011/12 722,200 343,522 346,260
2012/13 723,300 346,098 349,427
2013/14 724,300 348,599 352,520
2014/15 725,400 351,000 355,513
2015/16 726,600 353,253 358,371
2016/17 727,800 355,521 361,251
2017/18 729,200 357,803 364,155
2018/19 730,500 360,100 367,082
2019/20 731,800 362,412 370,032
2020/21 733,100 364,739 373,006
2021/22 734,400 367,080 376,005
2022/23 735,800 369,437 379,027
2023/24 737,300 371,808 382,073
2024/25 739,000 374,195 385,144
2025/26 740,500 376,597 388,240
2026/27 742,000 379,015 391,360
2027/28 743,300 381,448 394,506
2028/29 744,600 383,897 397,677
2029/30 745,902 386,361 400,873
2030/31 747,207 388,841 404,095

Data on housing growth was provided by the Planning and Economic Policy Team in
Leeds City Council's Development Department. Their figures go up to 2016, and it is

! Data provided by Leeds City Council (LCC Development Department, email on 9 June 2005)
’ Data provided by Leeds City Council (LCC Development Department, email on 9 June 2005)
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assumed that there is a straight line growth up to 2035 based on an average of growth
projections between now and 2016.

Currently LCC has not officially adopted a definitive household projection. The Council is
confident that they will exceed the Regional Spatial Strategy requirements to provide an
additional 1,930 dwellings per year. Current trends suggest the number of completions will
be nearer the HIGH figure. Therefore the high household growth has been chosen to be
used in modelling the future waste growth

Waste Arisings

The table below identifies the baseline waste statistics for LCC for 2001/02 to 2004/05.
These baseline figures are used in projecting waste growth throughout the contract.

Table 0.3: LCC Baseline Waste Statistics

2001/02 2002/03 2003/04 2004/05

Collected Household (inc
Recycling) 238,525 258,075 268,813 275,154

Total HWSS (inc Recycling) 76,800 84,327 80,514 83,066

20,235 18,341 22,450 31,745

28,270 38,078 | 42,937 54,818
Trade & Other MSW 67,125 64,994 | 11,307 10,324
Total MSW 382,450 407,396 360,634 368,544
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Eight waste growth scenarios have been developed and these are described below.

The eight growth scenarios take into consideration current average annual growth in
Leeds, a compound growth as evidenced by DEFRA, Waste Strategy 2000 projections,
Leeds’ aspirational arising targets and Jacobs Babtie’'s proposed growth.

In order to calculate the future growth of municipal solid waste (MSW) arisings in Leeds it
is essential to look at historic waste arisings. To calculate MSW growth, MSW has been
disaggregated into three waste streams:

Collected household waste (including all residual household waste and kerbside
collected source segregated materials;

Waste Sorting Site (WSS) waste; and,

Trade and other MSW not described above.

Jacobs Babtie March 2006
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This scenario is based on Jacobs Babtie proposed assumptions on waste growth, which
are based on experience and best practice with other English authorities and high housing
growth figures.

Municipal Solid Waste growth rates are a function of two factors:
Growth in arisings per household (Social Growth); and,
Housing/ population growth.

Jacobs Babtie believes that these two factors influence the overall quantity of waste
arisings.

Collected Household Waste

Information on the composition of the MSW stream was provided by Leeds City Council.
The detail is presented in Appendix 1: Baseline Waste Statistics.

The growth in the number of households is provided in Appendix 1: Baseline Waste
Statistics.

This projection scenario assumes that growth in waste arisings per household i.e. Social
Growth) will:

Stabilise, reducing to 0.0% by 2020.

From 2020-2035 zero growth in generation rate per household,

Error! Reference source not found. shows the Annual Household waste % change, split
into household waste generation growth (Social Growth) and the overall growth for year
2005/6 to 2034/35. The housing growth used in this scenario uses the predicted high
housing growth.

Jacobs Babtie March 2006 8
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Table 0.1: Jacobs Babtie high household waste growth

Annual Household waste Overall Waste
Households % _ generation Growth
change (Social Growth) growth
2005/06 101.4% 101.4% 102.8%
2006/07 101.5% 101.3% 102.8%
2007/08 101.3% 101.2% 102.5%
2008/09 101.0% 101.1% 102.1%
2009/10 101.1% 101.0% 102.1%
2010/11 101.0% 100.9% 102.0%
2011/12 101.0% 100.8% 101.8%
2012/13 100.9% 100.7% 101.7%
2013/14 100.9% 100.7% 101.5%
2014/15 100.8% 100.6% 101.4%
2015/16 100.8% 100.5% 101.3%
2016/17 100.8% 100.4% 101.2%
2017/18 100.8% 100.3% 101.1%
2018/19 100.8% 100.2% 101.0%
2019/20 100.8% 100.1% 100.9%
2020/21 to 100.8% 100.0% 100.8%
2034/35 100.8% 100.0% 100.8%
WSS Waste

This waste growth projection scenario assumes that there will be:
zero growth in waste generation rate per household up to 2020;

a decreasing waste generation rate between 2020 and 2030 to restore waste per

household to 2003 levels.

Jacobs Babtie March 2006
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Table 0.2 Jacobs Babtie high WSS growth
WSS (Social Growth)

Annual Households growth (on household Overall Waste
% change | basis) Growth

2005/06 101.4% 100.00% 101.4%
2006/07 101.5% 100.00% 101.5%
2007/08 101.3% 100.00% 101.3%
2008/09 101.0% 100.00% 101.0%
2009/10 101.1% 100.00% 101.1%
2010/11 101.0% 100.00% 101.0%
2011/12 101.0% 100.00% 101.0%
2012/13 100.9% 100.00% 100.9%
2013/14 100.9% 100.00% 100.9%
2014/15 100.8% 100.00% 100.8%
2015/16 100.8% 100.00% 100.8%
2016/17 100.8% 100.00% 100.8%
2017/18 100.8% 100.00% 100.8%
2018/19 100.8% 100.00% 100.8%
2019/20 100.8% 100.00% 100.8%
2020/21 100.8% 100.00% 100.8%
2021/22 100.8% 99.91% 100.7%
2022/23 100.8% 99.83% 100.6%
2023/24 100.8% 99.74% 100.5%
2024/25 100.8% 99.65% 100.5%
2025/26 100.8% 99.57% 100.4%
2026/27 100.8% 99.48% 100.3%
2027/28 100.8% 99.39% 100.2%
2028/29 100.8% 99.31% 100.1%
2029/30 100.8% 99.22% 100.0%
2030/31 100.8% 99.13% 99.9%
2031/32 100.8% 99.1% 99.9%
2032/33 100.8% 99.1% 99.9%
2033/34 100.8% 99.1% 99.9%
2034/35 100.8% 99.1% 99.9%

Trade and other MSW Wastes

It is assumed that trade and other wastes are primarily produced by local commercial
outlets, for example, corner shops. Jacobs Babtie has modelled this waste stream to
account for the same fluctuations as experienced by Household waste.

There are two factors that we believe affect total arisings and these are:

An increase in population will increase the total amount of trade waste produced
by local commercial outlets; and,

A decrease in arisings due to the impact of future waste legislation and the
implementation of local, regional and national waste strategies.

Jacobs Babtie March 2006 10
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In order to account for growth in trade and other MSW wastes Jacobs Babtie have
multiplied the quantity of trade and other MSW waste arisings in 2004/5 by the annual
growth rates used for household waste, as shown in Error! Reference source not
found., column four.

Jacobs Babtie March 2006
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This scenario is based on Jacobs Babtie proposed assumptions on waste growth, which
are based on experience and best practice with other English authorities and low housing
growth figures.

Municipal Solid Waste growth rates are a function of two factors:
Growth in arisings per household (Social Growth); and,
Housing/ population growth.

Jacobs Babtie believes that these two factors influence the overall quantity of waste
arisings.

Collected Household Waste

Historic ‘Initial Data’ was provided on the MSW stream by LCC. This is presented in
headline numbers in Appendix 1: Baseline Waste Statistics.

The growth in the number of households was also provided by LCC and is identified in
Appendix 1: Baseline Waste Statistics.

This projection scenario assumes that growth in waste arisings per household i.e. Social
Growth) will:

Stabilise, reducing to 0.0% by 2020.

From 2020-2035 zero growth in generation rate per household,

Table 0.3 shows the Annual Household waste % change, split into household waste
generation growth (Social Growth) and the overall growth for year 2005/6 to 2034/35. The
housing growth used in this scenario uses the predicted low housing growth.

Table 0.3: Jacobs Babtie low household waste growth

Annual Households % | Household waste generation

Overall Waste Growth

change (Social Growth) growth

2005/06 101.4% 103.0% 104.4%
2006/07 101.4% 102.8% 104.2%
2007/08 101.1% 102.6% 103.7%
2008/09 100.9% 102.4% 103.2%
2009/10 100.9% 102.2% 103.1%
2010/11 100.9% 102.0% 102.8%
2011/12 100.8% 101.8% 102.6%
2012/13 100.7% 101.6% 102.3%
2013/14 100.7% 101.4% 102.1%
2014/15 100.7% 101.2% 101.9%
2015/16 100.6% 101.0% 101.6%
2016/17 100.6% 100.8% 101.4%
2017/18 100.6% 100.6% 101.2%
2018/19 100.6% 100.4% 101.0%
2019/20 100.6% 100.2% 100.8%
2020/21 100.6% 100.0% 100.6%
to

Jacobs Babtie March 2006 12
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2034/35 100.8% 100.0% 100.6%

WSS Waste

This projection scenario assumes that there will be:
zero growth in waste generation rate per household up to 2020;
a decreasing waste generation rate between 2020 and 2035 to restore waste per
household to 2003 levels.

Table 0.4 Jacobs Babtie low WSS growth
WSS (Social Growth)

Annual Households growth (on household Overall Waste
% change basis) Growth
2005/06 101.4% 100.0% 101.4%
2006/07 101.4% 100.0% 101.4%
2007/08 101.1% 100.0% 101.1%
2008/09 100.9% 100.0% 100.9%
2009/10 100.9% 100.0% 100.9%
2010/11 100.9% 100.0% 100.9%
2011/12 100.8% 100.0% 100.8%
2012/13 100.7% 100.0% 100.7%
2013/14 100.7% 100.0% 100.7%
2014/15 100.7% 100.0% 100.7%
2015/16 100.6% 100.0% 100.6%
2016/17 100.6% 100.0% 100.6%
2017/18 100.6% 100.0% 100.6%
2018/19 100.6% 100.0% 100.6%
2019/20 100.6% 100.0% 100.6%
2020/21 100.6% 100.0% 100.6%
2021/22 100.6% 99.9% 100.6%
2022/23 100.6% 99.8% 100.5%
2023/24 100.6% 99.7% 100.4%
2024/25 100.6% 99.7% 100.3%
2025/26 100.6% 99.6% 100.2%
2026/27 100.6% 99.5% 100.1%
2027/28 100.6% 99.4% 100.0%
2028/29 100.6% 99.3% 99.9%
2029/30 100.6% 99.2% 99.9%
2030/31 100.6% 99.1% 99.8%
2031/32 100.6% 99.1% 99.8%
2032/33 100.6% 99.1% 99.8%
2033/34 100.6% 99.1% 99.8%
2034/35 100.6% 99.1% 99.8%

Jacobs Babtie March 2006 13
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Trade and other MSW Wastes

It is assumed that trade and other wastes are primarily produced by local commercial
outlets, for example, corner shops. Jacobs Babtie has modelled this waste stream to
account for the same fluctuations as experienced by Household waste.

There are two factors that we believe affect total arisings and these are:

An increase in population will increase the total amount of trade waste produced
by local commercial outlets; and,

A decrease in arisings due to the impact of future waste legislation and the
implementation of local, regional and national waste strategies.

In order to account for growth in trade and other MSW wastes Jacobs Babtie have
multiplied the quantity of trade and other MSW waste arisings in 2004/5 by the annual
growth rates used for household waste, as shown in Table 0.3, column four.

Jacobs Babtie March 2006
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This scenario is based on Leeds aspirational targets presented in the Integrated Waste
Management Strategy 2003/06. 3
Collected Household Waste

The following overall waste growth rates were applied:
3% growth to 2005 (2003 - 2005);
2% growth for the following five years (2006 - 2010);
1% growth for the next five years after that (2011 - 2015); and,
0.5% growth in the last 15 years (to 2035).
WSS Waste

Same as Collected Household Waste.

Trade and other MSW Waste

Same as Collected Household Waste.

3 Available at: http://www.leedsinitiative.org/initiativeDocuments/20041216 _9394472.pdf

Jacobs Babtie March 2006
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This scenario is based on Leeds aspirational targets presented in the Integrated Waste
Management Strategy 2003/06* for social growth and also includes high housing growth.

The growth in the number of households under the high growth is provided in Appendix 1:
Baseline Waste Statistics. In this scenario high growth figures are used.

This projection scenario assumes the following growth in waste arisings per household
(i.e. Social Growth):
3% increase to 2005 (2003 - 2005);
2% increase for the following five years (2006 - 2010);
1% increase for the next five years after that (2011 - 2015);
0.5% increase in the last 15 years (to 2035).

Collected Household Waste

Table 0.5 shows the Annual Household waste % change, split into household waste
generation growth (Social Growth) and the overall growth for year 2005/6 to 2034/35. The
housing growth used in this scenario uses the predicted high housing growth.

* Available at: http://www.leedsinitiative.org/initiativeDocuments/20041216 9394472.pdf

Jacobs Babtie March 2006 16
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Table 0.6: Scenario Four — Leeds high household growth

Annual Households % HH (Social Growth) growth

change (on household basis) Overall Waste Growth
2005/06 101.4% 102.0% 103.4%
2006/07 101.5% 102.0% 103.5%
2007/08 101.3% 102.0% 103.3%
2008/09 101.0% 102.0% 103.0%
2009/10 101.1% 102.0% 103.1%
2010/11 101.0% 102.0% 103.0%
2011/12 101.0% 101.0% 102.0%
2012/13 100.9% 101.0% 101.9%
2013/14 100.9% 101.0% 101.9%
2014/15 100.8% 101.0% 101.9%
2015/16 100.8% 101.0% 101.8%
2016/17 100.8% 100.5% 101.3%
2017/18 100.8% 100.5% 101.3%
2018/19 100.8% 100.5% 101.3%
2019/20 100.8% 100.5% 101.3%
2020/21 100.8% 100.5% 101.3%
2021/22 100.8% 100.5% 101.3%
2022/23 100.8% 100.5% 101.3%
2023/24 100.8% 100.5% 101.3%
2024/25 100.8% 100.5% 101.3%
2025/26 100.8% 100.5% 101.3%
2026/27 100.8% 100.5% 101.3%
2027/28 100.8% 100.5% 101.3%
2028/29 100.8% 100.5% 101.3%
2029/30 100.8% 100.5% 101.3%
2030/31 100.8% 100.5% 101.3%
2031/32 100.8% 100.5% 101.3%
2032/33 100.8% 100.5% 101.3%
2033/34 100.8% 100.5% 101.3%
2034/35 100.8% 100.5% 101.3%
WSS waste

Table 0.7 shows the Annual Household waste % change, split into household waste
generation growth (Social Growth) and the overall growth for year 2005/6 to 2034/35. The
housing growth used in this scenario uses the predicted high housing growth.

Jacobs Babtie March 2006 17
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Table 0.7: Scenario Four — Leeds high household growth

Annual Households % | WSS (Social Growth) growth

Year change (on household basis) Overall Waste Growth
2005/06 101.4% 100.0% 101.4%
2006/07 101.5% 100.0% 101.5%
2007/08 101.3% 100.0% 101.3%
2008/09 101.0% 100.0% 101.0%
2009/10 101.1% 100.0% 101.1%
2010/11 101.0% 100.0% 101.0%
2011/12 101.0% 100.0% 101.0%
2012/13 100.9% 100.0% 100.9%
2013/14 100.9% 100.0% 100.9%
2014/15 100.8% 100.0% 100.8%
2015/16 100.8% 100.0% 100.8%
2016/17 100.8% 100.0% 100.8%
2017/18 100.8% 100.0% 100.8%
2018/19 100.8% 100.0% 100.8%
2019/20 100.8% 100.0% 100.8%
2020/21 100.8% 100.0% 100.8%
2021/22 100.8% 99.9% 100.7%
2022/23 100.8% 99.8% 100.6%
2023/24 100.8% 99.7% 100.5%
2024/25 100.8% 99.7% 100.5%
2025/26 100.8% 99.6% 100.4%
2026/27 100.8% 99.5% 100.3%
2027/28 100.8% 99.4% 100.2%
2028/29 100.8% 99.3% 100.1%
2029/30 100.8% 99.2% 100.0%
2030/31 100.8% 99.1% 99.9%
2031/32 100.8% 99.1% 99.9%
2032/33 100.8% 99.1% 99.9%
2033/34 100.8% 99.1% 99.9%
2034/35 100.8% 99.1% 99.9%

Trade and other MSW Waste

It is assumed that trade and other wastes are primarily produced by local commercial
outlets, for example, corner shops. Jacobs Babtie has modelled this waste stream to
account for the same fluctuations as experienced by Household waste.

There are two factors that we believe affect total arisings and these are:

An increase in population will increase the total amount of trade waste produced
by local commercial outlets; and,

A decrease in arisings due to the impact of future waste legislation and the
implementation of local, regional and national waste strategies.

In order to account for growth in trade and other MSW wastes Jacobs Babtie have
multiplied the quantity of trade and other MSW waste arisings in 2004/5 by the annual
growth rates used for household waste, as shown in Table 0.7, column four.

Jacobs Babtie March 2006 18
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This scenario is based on Leeds aspirational targets presented in the Integrated Waste

Management Strategy 2003/06° for social growth and also includes low housing growth.

The growth in the number of households under low growth is provided Appendix 1:
Baseline Waste Statistics. In this scenario low growth figures are used

This projection scenario assumes the following growth in waste arisings per household
(i.e. Social Growth):

3% increase to 2005 (2003 - 2005);

2% increase for the following five years (2006 - 2010);

1% increase for the next five years after that (2011 - 2015); and,

0.5% increase in the last 15 years (to 2035).

Collected Household Waste

Table 0.8 shows the Annual Household waste % change, split into household waste

generation growth (Social Growth) and the overall growth for year 2005/6 to 2034/35. The

housing growth used in this scenario uses the predicted low housing growth.

5 Available at: http://www.leedsinitiative.org/initiativeDocuments/20041216 9394472.pdf

Jacobs Babtie March 2006
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Table 0.8: Scenario Five Leeds low household growth

Annual Households % HH (Social Growth) growth

change (on household basis) Overall Waste Growth
2005/06 101.4% 102.0% 103.4%
2006/07 101.4% 102.0% 103.4%
2007/08 101.1% 102.0% 103.2%
2008/09 100.9% 102.0% 102.9%
2009/10 100.9% 102.0% 103.0%
2010/11 100.9% 102.0% 102.9%
2011/12 100.8% 101.0% 101.8%
2012/13 100.7% 101.0% 101.8%
2013/14 100.7% 101.0% 101.7%
2014/15 100.7% 101.0% 101.7%
2015/16 100.6% 101.0% 101.6%
2016/17 100.6% 100.5% 101.1%
2017/18 100.6% 100.5% 101.1%
2018/19 100.6% 100.5% 101.1%
2019/20 100.6% 100.5% 101.1%
2020/21 100.6% 100.5% 101.1%
2021/22 100.6% 100.5% 101.1%
2022/23 100.6% 100.5% 101.1%
2023/24 100.6% 100.5% 101.1%
2024/25 100.6% 100.5% 101.1%
2025/26 100.6% 100.5% 101.1%
2026/27 100.6% 100.5% 101.1%
2027/28 100.6% 100.5% 101.1%
2028/29 100.6% 100.5% 101.1%
2029/30 100.6% 100.5% 101.1%
2030/31 100.6% 100.5% 101.1%
2031/32 100.6% 100.5% 101.1%
2032/33 100.6% 100.5% 101.1%
2033/34 100.6% 100.5% 101.1%
2034/35 100.6% 100.5% 101.1%
WSS Waste

Table 0.9 shows the Annual Household waste % change, split into household waste
generation growth (Social Growth) and the overall growth for year 2005/6 to 2034/35. The
housing growth used in this scenario uses the predicted low housing growth.
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Table 0.9: Scenario Five — Leeds low household growth

Annual Households % | WSS (Social Growth) growth

Year change (on household basis) Overall Waste Growth
2005/06 101.4% 100.0% 101.4%
2006/07 101.4% 100.0% 101.4%
2007/08 101.1% 100.0% 101.1%
2008/09 100.9% 100.0% 100.9%
2009/10 100.9% 100.0% 100.9%
2010/11 100.9% 100.0% 100.9%
2011/12 100.8% 100.0% 100.8%
2012/13 100.7% 100.0% 100.7%
2013/14 100.7% 100.0% 100.7%
2014/15 100.7% 100.0% 100.7%
2015/16 100.6% 100.0% 100.6%
2016/17 100.6% 100.0% 100.6%
2017/18 100.6% 100.0% 100.6%
2018/19 100.6% 100.0% 100.6%
2019/20 100.6% 100.0% 100.6%
2020/21 100.6% 100.0% 100.6%
2021/22 100.6% 99.9% 100.6%
2022/23 100.6% 99.8% 100.5%
2023/24 100.6% 99.7% 100.4%
2024/25 100.6% 99.7% 100.3%
2025/26 100.6% 99.6% 100.2%
2026/27 100.6% 99.5% 100.1%
2027/28 100.6% 99.4% 100.0%
2028/29 100.6% 99.3% 99.9%
2029/30 100.6% 99.2% 99.9%
2030/31 100.6% 99.1% 99.8%
2031/32 100.6% 99.1% 99.8%
2032/33 100.6% 99.1% 99.8%
2033/34 100.6% 99.1% 99.8%
2034/35 100.6% 99.1% 99.8%

Trade and other MSW Waste

It is assumed that trade and other wastes are primarily produced by local commercial
outlets, for example, corner shops. Jacobs Babtie has modelled this waste stream to
account for the same fluctuations as experienced by Household waste.

There are two factors that we believe affect total arisings and these are:

An increase in population will increase the total amount of trade waste produced
by local commercial outlets; and,

A decrease in arisings due to the impact of future waste legislation and the
implementation of local, regional and national waste strategies.

In order to account for growth in trade and other MSW wastes Jacobs Babtie have
multiplied the quantity of trade and other MSW waste arisings in 2004/5 by the annual
growth rates used for household waste, as shown in Table 0.7, column four.
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This scenario is based on continuation of current average annual growth in MSW arisings,
calculated from 2004/05 provided by Leeds City Council. It is of note that detailed
historical data provided by LCC only goes back to 2001/2, and that according to LCC the
last few years have shown abnormally high municipal waste growth in Leeds.

Collected Household Waste

Continuation of current average annual growth, calculated to be 4.0% year on year until
2035

WSS Waste

Continuation of current average annual growth, calculated to be 3.9% year on year to
2035.

Trade and other MSW Waste

As in Scenario One, in order to account for growth in trade and other MSW wastes Jacobs
Babtie have multiplied the quantity of trade and other MSW waste arisings in 2004/5 by
the annual growth rates used for household waste (calculated to be 4.0% year on year
until 2035).
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This scenario is based on projections presented in Waste Strategy 2000 for the growth of
household waste (Part One, Summary, p7) and the growth of municipal solid waste (Part
One, Chapter Two, paragraph 2.9, p15).

Collected Household Waste

Compound growth of 3.0% per annum as estimated by the Waste Strategy 2000.
WSS waste

Compound growth of 3.0% per annum as estimated by the Waste Strategy 2000.
Trade and other Waste

Compound growth of 3.0% per annum as estimated by the Waste Strategy 2000.

© Available at: http://www.defra.gov.uk/environment/waste/strateqy/cm4693/index.htm
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This scenario is based on continuation of current average annual growth as evidenced in
the DEFRA Municipal Waste Management Surveys for English Counties 1997 to 2004.
Collected Household Waste

Continuation of current average annual growth, calculated to be +2.5% year on year until
2035

WSS Waste

Continuation of current average annual growth, calculated to be -2.3% year on year to
2035.

Trade and other MSW Waste

Continuation of current average annual growth, calculated to be +7.8% year on year to
2035.

" Available at: http://www.defra.gov.uk/environment/statistics/wastats/index.htm
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Table 0.10 below shows the total tonnage of MSW predicted to arise for each of four
scenarios to 2035 for key years.

Table 0.10: Total MSW tonnage in key years

2005/6

2009/10

2012/13

2019/20

2029/30

2034/35

1 Jacobs Babtie

High Housing 377,644 | 410,723 | 431,135 | 466,065 | 497,699 | 516,922
2 Jacobs Babtie Low

Housing 377,622 | 408,784 | 427,027 | 456,468 | 480,453 | 494,223
3 Leeds Aspirational

Targets 379,600 | 410,891 | 427,533 | 449,364 | 469,994 | 484,271
4 Leeds Aspirational

High Housing 379,384 | 423,470 | 449,801 | 495,731 | 549,291 | 585,365
5 Leeds Aspirational

Low Housing 379,363 | 421,470 | 445,515 | 485,523 | 530,257 | 559,660
6 Leeds Historic

Compound Growth | 378,411 | 421,052 | 456,661 | 553,788 | 714,121 | 848,985
7 Waste Strategy

2000 379,600 | 427,243 | 466,860 | 574,179 | 749,173 | 894,552
8 DEFRA MSW

Survey 374,384 | 400,646 | 423,655 | 490,339 | 610,688 | 721,086

Figure 0.1 illustrates the tonnages of MSW from 2002 to 2030 under each scenario.

Figure 0.1: MSW Growth
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Table 0.11 shows the tonnages of Collected Household waste in key years under each
scenario.

Table 0.11: Collected Household waste tonnages in key years
2005/6 2009/10 2015 2019/20 2029/30 2034/35

1 Jacobs Babtie High

Housing 282,827 | 310,739 | 327,928 | 356,429 | 383,057 | 401,906
2 Jacobs Babtie Low

Housing 282,811 | 309,272 | 324,804 | 349,089 | 369,784 | 384,257
3 Leeds Aspirational

Targets 283,409 | 306,771 | 319,195 | 335,494 | 350,897 | 361,556
4 Leeds Aspirational

High Housing 284,505 | 323,025 | 345,919 | 385,022 | 432,784 | 467,873
5 Leeds Aspirational

Low Housing 284,489 | 321,500 | 342,623 | 377,093 | 417,787 | 447,328
6 Leeds Historic

Compound Growth | 284,123 | 323,021 | 355,651 | 445,185 | 594,182 | 720,287
7 Waste Strategy

2000 283,409 | 318,979 | 348,557 | 428,681 | 559,331 | 667,871
8 DEFRA MSW

Survey 282,088 | 311,615 | 335,772 | 399,673 | 500,014 | 580,542

Figure 0.2 illustrates the tonnages of Collected Household waste from 2002 to 2030 under
each scenario.

Figure 0.2: Household Waste Growth
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Table 0.12 shows the tonnages of WSS waste in key years under each scenario.

Table 0.12: WSS waste tonnages in key years

2005/6  2009/10 2015 2019/20 2029/30 2034/35

1 Jacobs Babtie High

Housing 84,205 88,325 90,903 96,263 100,270 | 99,937
2 Jacobs Babtie Low

Housing 84,200 87,908 90,037 94,281 96,795 95,549
3 Leeds Aspirational

Targets 85,558 92,611 96,362 101,282 | 105,932 | 109,150
4 Leeds Aspirational

High Housing 84,205 88,325 90,903 96,263 100,270 | 99,937
5 Leeds Aspirational

Low Housing 84,200 87,908 90,037 94,281 96,795 95,549
6 Leeds Historic

Compound Growth | 83,628 85,912 87,666 91,900 97,645 101,673
7 Waste Strategy

2000 85,558 96,296 105,226 | 129,414 | 168,856 | 201,623
8 DEFRA MSW

Survey 81,164 73,981 69,014 58,682 47,639 41,457

Figure 0.3 illustrates the tonnages of WSS waste from 2002 to 2030 under each scenario.
Figure 0.3: WSS Growth
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Table 0.13 shows the Tonnages of trade and other MSW waste in key years under each
scenario.

Table 0.13: Trade and other MSW waste tonnages in ke
2005/6 2009/10 2015

ears
2019/20

2029/30 |

2034/35 |

1 Jacobs Babtie High

Housing 10,612 11,659 12,304 13,373 14,372 15,079
2 Jacobs Babtie Low

Housing 10,611 11,604 12,186 13,098 13,874 14,417
3 Leeds Aspirational

Targets 10,633 11,510 11,976 12,588 13,165 13,565
4 Leeds Aspirational

High Housing 10,674 12,120 12,979 14,446 16,238 17,554
5 Leeds Aspirational

Low Housing 10,674 12,062 12,855 14,148 15,675 16,783
6 Leeds Historic

Compound Growth | 10,660 12,120 13,344 16,703 22,293 27,025
7 Waste Strategy

2000 10,633 11,968 13,078 16,084 20,986 25,058
8 DEFRA MSW

Survey 11,132 15,050 18,869 31,983 63,035 99,088

Figure 0.4 illustrates the tonnages of Trade and other waste from 2002 to 2030 under

each scenario.

Figure 0.4: Trade and other MSW waste
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Appendix 3: The Impact of Waste Education Initiatives on
Capture Rates

When local authorities are introducing and or expanding recycling/waste minimisation
services in their area they often need to accompany them with some form of awareness
campaign to promote the new service to the public.

However for the new service or services to achieve the best possible results, the campaigns
must successfully engage the public and convince them of the benefits to them in separating
their recyclables from the waste stream, which ultimately helps the local authority to meet its
recycling targets and any statutory regulations.

When a local authority decides to undertake a waste awareness initiative there are a variety
of issues they must consider:

What promotional schemes will have the greatest impact on participation rates above
and beyond that which would be expected by simply introducing the new service?

What budget will be required for the campaign to achieve its goals?

Should the local authority develop its own waste awareness campaign or should they
link into one of the national programmes?

It is also important that when implementing a waste awareness campaign that local
authorities monitor the performance of the campaign. Although there are currently
predefined Best Value Performance Indicators (BVPI) to monitor the performance of local
authorities, there is none as yet specifically pertaining to waste awareness campaigns.
However it is possible to identify the impact of a waste awareness campaign on these
indicators by using the tonnage figures for recycling, green waste and residual waste and
comparing them before and after the campaign. However this is only effective where there
are no additional recycling services being introduced to the area.

Further research looking at the cost effectiveness and impact of waste awareness initiatives
on BVPIs is currently being funded by DEFRA and will be published next year.

By monitoring their performance it allows local authorities to target specific areas where
improvement may be required and helps them compare their performance against other local
authorities.
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Due to the difficult nature in determining the net benefit above and beyond which would have
been realised with the implementation of new collection services and facilities there has been
very little data published. Much of the available data at present is in relation to the increase
in awareness of the campaign or service it is promoting rather than the added increase in
participation and increased recyclate tonnages collected.

In order to establish existing data available in the public domain, a high level desk top study
was undertaken. This included extensive internet searches, literature reviews and contacting
key industry organisations as well as using existing information gathered from other Jacobs
Babtie work with local authorities.

This was used to determine both local and national waste awareness initiatives which would
potentially identify:

Initiatives implemented
Impact of the campaigns
Advantages / disadvantages of a particular initiative

Once the desk top study was nearing completion, several key organisations were contacted
to identify current areas of ‘good practice’. Organisations contacted included:

Waste & Resources Action Programme (WRAP)
Scottish Waste Awareness Group (SWAG)

Waste Awareness Wales

Waste Education Support Programme (WESP)

Local Authority Recycling Advisory Committee (LARAC)
Slim Your Bin

DEFRA
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A review of existing publications was undertaken to identify waste education and awareness
campaigns that have been implemented in the UK, and in particular identify any quantified
impacts on waste arisings and participation rates that have been observed as a result of
these campaigns.

As detailed in Table 1, a number of Councils have reported changes to waste and recyclable
arisings after the implementation of awareness campaigns targeted at promoting existing or
new recycling schemes. The changes identified have included the following:

An increase in participation for kerbside recycling and bring recycling schemes
A decrease in residual waste arisings

An increase in the overall tonnage of recyclables collected and an increase in
recycling for each Council.

Information reported has indicated however, that a range of variables may have an impact on
waste arisings (e.g. change in type of containment used for kerbside recycling). It also
indicated that it may not be possible to directly attribute changes in performance solely to the
impact of education and awareness schemes.

The main contributory factors appear to have been:
Multi-initiative awareness campaign
Importance of a doorstep ‘face to face’ approach in engaging the public

Introducing the awareness campaign to highlight the introduction or change to a
collection service

The following table gives brief descriptors of waste awareness initiatives which have been
implemented in the UK and an indication of the impact on waste arisings, participation rates
and recycling rates, which were experienced by each of the campaigns.
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Table 0.1: Summary of Education and Awareness Schemes

Council

St Edmundsbury Borough Council

Waste Awareness/Education Campaign
Details

Extensive publicity before and after bins were
delivered

Reported Variation in Resident Behaviour

Reduced Overall
Waste Arisings

Overall
Participation or
increase in
participation rate

Over 90%

Increased
Recycling
Tonnage

Increased
Recycling Rate

London Borough of Barnet

Letter sent signed by Cabinet Minister for the
Environment and a FAQ sheet

Non participation
decreased from 600 to
11 houses

Lancashire County Council

Ongoing Educational and Promotional
campaign. Home Composting Staff and
“Compost Guru's” hired

2001/2: +2.4%

2002/3: +1.3%

2003/4: —2.4%

15% of households now
have composting bins

Lancashire County Council

48 Billboard sheets, public relations activities,
advertising, radio, training day

Proportion of paper in
residual waste: - 11%

67% - 73%

Tayside Area

Tayside wide campaign

Bring rate + 30%
since the launch

Greater Manchester

Supermarket bring sites, high profile celebrity
launched campaign, roadshows, photo calls,
billboards

kerbside Rate +20%

supermarket bring sites
Rate +9%
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Council

Cambridgeshire Council

Waste Awareness/Education Campaign
Details

Slim Your Bin campaign and

Reported Variation in Resident Behaviour

Reduced Overall
Waste Arisings

Overall
Participation or
increase in
participation rate

Increased
Recycling
Tonnage

23%
increasing the
amount they

Increased
Recycling Rate

13% beginning to
undertake recycling

recycle
.18% . 5% beginning to
increasing the |, qertake recycling
amount they
recycle
Rethink Rubbish campaign
Grampian Region Launched Recycling Centres and Points 61% now recycle ; + 4% across the
Campaign participation + 20% on region
previous year
Clackmannanshire Council Introduction of kerbside recycling guide Overall recycling
increased by 110%
Portsmouth City Council 3 focused campaign trials, lamp post stickers, Rate +5% in one area,
flyers and guides +15% in another
Rushcliffe Borough Council Newsletters, letters, personal contact, Total waste collected |Participation 2001/2:
presentations, email, articles roadshows and wheeled bin + 29% |9.7% 2002/3: 48%
internet site compared to plastic
sack service
Devon Waste Radio, press, a roadshow, TV advertising, 2001/2: +3.3% Kerbside recycling +8% |Kerbside
Partnership website and helpline recycling +
2002/3: +0.88% 30% in
tonnage
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Reported Variation in Resident Behaviour

Overall
Council Waste Awareness/Education Campaign = Reduced Overall Participation or ::?eccreglsiﬁd Increased
Details Waste Arisings increase in yeling Recycling Rate
S Tonnage
participation rate
Guilford Borough Council Doorstepping, media campaign, quarterly 2003/4: -2% total Participation in kerbside Recycling Rate
newsletter, roadshows, school visits, radio, waste per person increased by 14% Increased from
street leaders training and give-aways 17% to 22%
From 367kg/pa to
357kg/pa Average monthly

dry recycling
increased by 46%

Dartford/s Waste Awareness Leaflet drop introducing new service and Residual waste Kerbside Recycling rate
Campaign Dartford’s waste challenge, school reduced by 46% for tonnages increased from 7%
presentations, exhibitions, doorstepping 10 households. increased to 14%
from 1072-
4157 tonnes
Bring banks:
Residual waste Tonnages
tonnage 2003/4 +47% for
decreased by 7% glass, + 28%
for textiles

A further detailed breakdown of most of these local authorities can be found in the overview at the end of this appendix.
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Another area of research undertaken on the impact of increased provisions of recycling
infrastructure, with or without parallel promotional and educational campaigns has been
undertaken by the University of Paisley.

Their report ‘Model Forecasts of Recycling Participation Rates and Material Capture
Rates for Possible Future Recycling Scenarios’, confirms many of the findings
experienced by the local authorities identified in tables 1. For instance, evidence they
have found shows that a combination of measures is more likely to be successful than a
single measure.

Table 0.1 to Table 0.4 show the results produced by the model on recycling and
participation rates experienced by two areas of England, namely the relatively poor
performing North West and the better performing South West.

Table 0.1: Baseline

Material North West  South West |

Paper 14.2 17.5
Glass 11.2 25.4
Cans/foil 2.6 10.1
Plastic 1.2 1.3
Textiles 3.6 8.6
Participation 33 41

Table 0.2: Baseline + Strong Promotion

Material North West South West

Paper 33.1 30.5
Glass 33.2 40.8
Cans/foil 23.8 28.2
Plastic 4.7 3.3
Textiles 12.0 13.2
Participation 67 63

Table 0.3: Multi-material collection throughout - Normal Promotion

Material North West South West
Paper 31.6 31.6
Glass 50.6 53.4
Cans/foil 24.5 33.3
Plastic 0.8 1.7
Textiles 30.1 21.9
Participation 76 73

Table 0.4: Enhanced Multi-material collection throughout - Maximum Promotion

Material North West ~ South West |
Paper 45.3 47.0
Glass 72.7 74.0
Cansl/foll 55.0 54.9
Plastic 3.9 4.7
Textiles 37.0 29.4
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Material North West ~ South West |

Participation 87 85

The results from the model show that both areas should respond in an approximately
similar way when improved recycling infrastructure is provided and when pro-recycling
promotions are introduced.

The model indicates that the introduction of improved recycling services will lead to
improvements in material capture across all regions, with the gaps in performance
between the two being relatively constant despite improved recycling infrastructure. The
report states that inter regional differences can only be fully reduced by the introduction of
additional promotional and education campaigns. The results showed that the campaigns
are expected to have a greater impact on the poorer performing regions. However with
comparable recycling infrastructure and strong successful promotions, all regions should
reach approximately the same results.

The report also states that the medium used to promote the service delivery is very
important, for instance personal contact works far better than anonymous leaflet drops.
TV advertisements may be the best medium to reach those not specifically looking for
recycling information. It is also important to tailor the message to the audience, i.e.
segment the market.

Timing and frequency of campaigns can be important as the effects of most promotional
activities will decay with time.

The report concluded that where the most advantageous circumstances were used the
maximum capture rates possible were:

80 — 82% (Newspapers and PAMS)

80 — 82% (Glass Bottles)

75 — 78% (Glass Jars, Aluminium Cans, Steel Cans)

71 — 73% (Cardboard)

71 — 73% (Plastic Beverage Bottles)

These capture rates would be achieved by implementing a multi-material kerbside
collection of all the above materials and by utilising high levels of successful promotional
and education campaigns. In these scenarios 85-87% of households would be engaging
in some kind of recycling activity, with 75-80% of them using a kerbside scheme. It
excludes doorstep collections from flats.

Without promotion and education, recovery rates were predicted to be significantly lower
at around 55-60% (Newspapers and PAMs), 60-65% (Glass Bottles) and 35-50% (Cans).
Approximately 73-76% of the population would be expected to engage in some kind of
recycling activity, with 65-70% using the kerbside scheme.

The findings from this model reinforce the importance education and promotional
schemes can play in optimising the participation and recovery rates for waste service
provision.

In order to ensure that challenging National and European recycling and waste
minimisation targets are met, local authorities, whilst increasing the service provision in
their areas, need to develop and implement efficient and cost effective education and
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awareness strategies to maximise recovery and increase the participation rates of their
services.

This study has identified that a considerable increase in participation rates can be gained
from introducing and maximising waste awareness initiatives. It also demonstrates that
the stronger the promotional campaign the greater the increase in participation rates.

In order to be most effective, awareness strategies should utilise a range of public
awareness initiatives adapted to local circumstances. They should also take into account
if it is an urban or rural location and if there are any particular socio-demographic
characteristics, which may affect the success of their campaign.

The promotional campaigns which have been monitored and findings released in the
public domain have indicated that although the amount of spend per household on
promotional campaigns does have an influence on the effectiveness of the campaigns
success, it also shows that even with a small degree of spend that with the right campaign
significant increases in awareness and participation rates can be realised.

The findings also indicate that a one size fits all campaign would have limited success in a
city such as Leeds where there is a high rate of cultural diversity with many different
languages being spoken. Different motivators and barriers apply to different communities
and individuals within those communities. It is important to introduce a range of initiatives
within a strategy to target the widest audience possible.

It is important to engage with the public in a face-to face manner as this has proven a very
cost-effective and successful way to increase public participation in the service provided.
New campaigns should look to build upon the existing education and awareness
programmes implemented to date by the local authority.

The change in waste management behaviour as a result of awareness initiatives requires
the management of the expectations of the public who are now aware and want to do their
bit but who perhaps do not yet have the facilities in place to do so. The roll out of
infrastructure as part of a wider waste management strategy will often take time; however
it is important to maintain any increased level of awareness.

It is therefore important to continually reinforce the waste message and encourage
individual responsibility by focussing on ‘daily do-ables’, which represent clear, simple
steps to reduce, reuse or recycle our waste and encourage a step change.
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St Edmundsbury Borough Council (Ref CIWM conference proceedings 2005)

Introduced a three bin system in 2003/04 — With the residual waste collected on the
alternate week to the dry recyclate and green kitchen waste and garden waste.
Extensive publicity was carried out before and after the bins were delivered

The green kitchen and garden waste collection covers 90% of the Borough and the
dry recyclate kerbside collection is provided to every household. A participation rate
of over 90% is being achieved

London Borough of Barnet (Ref CIWM conference proceedings 2005)

Introduced compulsory recycling in four wards (22,000 households) in Barnet on 1
April 2004. These areas were selected as they had a relatively high level of
participation.

The scheme went borough wide on the 1 March 2005.

On both occasions before the scheme started householders were sent a letter signed
by the Cabinet Member for the Environment and a FAQ sheet.

After the first four weeks of the first phase of compulsory recycling it was noted that
about 19% of households had not taken part in the service.

Three recycling collections were monitored by the council for non-participation. The
council delivered a first letter to non-participating households reminding them about
the compulsory recycling requirements. If householders were still not taking part a
second letter was delivered. If householders continued not to take part a Recycling
Assistant visited their property. The number of non-participants reduced from this
process from 600 households at the start to only 11. (The documents do not however
state how many households were covered by the recycling collections).

Lancashire County Council (Ref CIWM conference proceedings 2005)

Distribution of home composting bins has been supported by an ongoing educational
and promotional campaign to ensure that they continue to be used over a long period
of time. Dedicated home composting staff have been employed and a network of 80
voluntary ‘Compost Gurus’ has also been created.

After 4 years over 115,000 home composting bins have been distributed free of
charge. At least 15% of households in Lancashire now have home compost bins.
Initial research indicates an average annual reduction of 126kg of waste produced by
householders using a home composter.

Total waste arisings growth rate in Lancashire has been reported as follows:
2001/2002 - +2.4%; 2002/2003 - +1.3%; 2003/2004 - -2.4%

Lancashire County Council (Ref: http://www.swap-
web.co.uk/content.asp?ltemID=14&mid=28&incid=22 )
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SWAP was appointed by Lancashire County Council to manage a waste awareness
campaign to increase the use of recycling services amongst existing users, increase
awareness of the range of materials that can be recycled and promote the ease and
accessibility of services.

The campaign was undertaken in two phases. Phase 1 was a Christmas campaign
focusing on three “seasonal” waste streams: glass, paper and aluminium cans. A
medium weight advertising campaign using outdoor media (48-sheet billboards) was
supported by heavy public relations activity with substantial support from the local
press and broadcast media. PR activities included photo calls with local pantomimes;
“environmentally-friendly” carol singers; and a green Father Christmas visiting
supermarkets. Phase 2 focused on raising awareness and use of kerbside paper
collection services. Advertising media included 48-sheet billboards, bus shelter
adshels and radio. PR activities once more supported the advertising presence with
paper-themed activities including a book exchange carried out in conjunction with
BBC Radio Lancashire and competitions run with Lancashire newspapers. In
addition, a media training day with seminars given by professionals in PR, journalism,
design and photography was held for local authority staff.

Both phases of the campaign have led to an increase in reported participation in
recycling, from 67% to 73%. There were increases in recycling of the specific
materials targeted, of 6% for glass and 5% for cans, while the proportion of paper in
residual waste decreased by 11%. Around 90 positive press articles were achieved
and opportunities to see reached 4.3 million. The campaign launch was covered on
regional television and BBC Radio Lancashire ran supporting features for seven
weeks.

Stirling Council — May 2005 (Ref: http://www.wascot.org.uk/news/may/news-
030505 2.htm)

A total of 450 residents from across the Stirling Council area were consulted by
doorstep surveyors, and this survey showed that 98% of people consulted were
recycling at home.

Stirling Council provide blue boxes and brown bins for collecting recyclables.

The survey of householders highlighted brown bin contamination problems. A total
20% of brown bin users were not able to identify material that should never be put in
the brown bin. The brown bins are not for the collection of cooked food, general
waste and meat to plastic bags, egg shells and anything non-biodegradable.

Tayside (Angus, Dundee and Perth & Kinross) Councils — May 2005 (Ref:
http://www.wascot.org.uk/news/may/news-100505.htm)

Recycling at Centres and Points has increased by around 30% since the launch of
the Tayside wide campaign in October 2004 with more people recycling their cans,
paper, glass and other items than ever before.

Greater Manchester (Ref: http://www.swap-
web.co.uk/content.asp?ltemID=22&mid=28&incid=22)
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An intensive two-month campaign, funded by Defra® Waste Minimisation and
Recycling Fund, was developed to increase awareness of and participation in
recycling services amongst householders in Greater Manchester and to prime the
public to participate in the forthcoming municipal waste management strategy
consultation.

The campaign promoted kerbside paper collections, using the Coronation Street
image (“Right up your street”), and use of supermarket bring sites (“Drop before you
shop”). The BBC's Bargain Hunt star, David Dickinson, launched the campaign at a
high profile event in Manchester city centre. Partnerships were established with the
regional press and broadcast media to maximise quantity and quality of coverage.
PR activities included competitions with media partners, photo calls and roadshows
with celebrity patrons across the region. A number of local supermarkets supported
the retail campaign with point of sale material. The advertising campaign
underpinned used primarily outdoor media: 48-sheet billboards, Metrolink tram
stickers and promobikes. A website with links to each district’s waste pages provided
complementary information about the campaign and recycling services. Each
district’s collection vehicles were branded with campaign livery.

Measurement of recycling tonnages and reported participation indicated increases in
both, with significantly greater use of kerbside (+20%) and supermarket bring sites
(+9%), the methods promoted by the campaign. Forty three press articles were
placed and over 20 million opportunities to see achieved, with £8 worth of media
coverage being generated for every £1 spent on PR. The waste strategy consultation
received a high number of responses, approximately 10,000.

Cambridgeshire — August 2003
http://www.cambridgeshire.gov.uk/environment/waste/recycling/

The Slim Your Bin campaign has had a positive impact on the recycling behaviour of
over one-third of those who have seen the publicity, with 13% beginning to undertake
recycling, and 23% increasing the amount they recycle as a result of seeing the
campaign.

The Rethink Rubbish campaign has had a positive impact on the recycling behaviour
of nearly one-quarter of those who have seen the publicity, with 5% beginning to
undertake recycling and 18% increasing the amount they recycle as a result of
seeing the campaign.

Grampian — February 2005 http://www.wascot.org.uk/news/february/news-
250205.htm

At the launch of the Recycling Centres & Points campaign in February 2004, 42% of
Grampian residents didn’t know where to find their nearest recycling facilities. The
campaign was launched as part of the National Waste Plan for Scotland, and aimed
to help overcome this major barrier to recycling in the North East. By February 2005
the number of residents who didn’t know where their local recycling facilities were
has dropped to less than 8%.

In 2004-2005, 61% of Grampian residents are now recycling at their Recycling
Centres & Points — a 20% increase on the previous year.
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The increase in use of these services has also been complemented by the
introduction of several kerbside recycling services across the region which have
shown similar successes. This has resulted in a rise in the recycling rate of nearly 4%
across the region through the same period (estimated).

Clackmannanshire Council — April 2005
http://www.wascot.org.uk/news/april/news-260405.htm

A recent survey conducted by the Scottish Waste Awareness Group (SWAG) found
that 97% of the Clackmannanshire residents questioned are using the council’'s
kerbside recycling service to recycle at home. The survey also revealed a high level
of satisfaction among users of this service, with the vast majority reporting that they
have not experienced any problems with kerbside recycling. Most users are also
satisfied with the collection frequency of their blue box, blue bag and brown bin.

Following the introduction of the kerbside service, recycling in Clackmannanshire has
increased by 110% since April 2004. The cans, glass and clear plastic bottles from
the blue boxes are being recycled into new products and the paper from the blue
bags is being recycled into newsprint and other paper products. The garden waste
and cardboard from the brown bins is being composted to produce soil conditioner
that is used to restore land and improve soil quality.

As part of the Waste Aware Clackmannanshire campaign, a new guide to help use
the kerbside recycling service is being distributed to all participating households in
Clackmannanshire. The kerbside recycling guide will make it easier to use the blue
box, blue bag and brown bin for householders to recycle household and garden
waste.

The new guide will help to make sure that all of the materials collected can be
recycled. It gives detailed information on what materials are accepted in each
container, how to use the kerbside service and why this service benefits everyone in
Clackmannanshire.

Portsmouth City Council (Ref: Best Value Plan 2002 and Personal
Communication)

Portsmouth City Council have operated a kerbside box collection of recyclables
(paper, card, cans) known as “box It!” since 1997. The scheme is available to the
majority of households across Portsmouth.

After initial enthusiasm for the scheme, participation has stagnated at approximately
50%.

PCC undertook 3 focussed campaign trials in 2001 in three areas of the City using
lamp post stickers and waste guides issued to households. In one area, a third
mechanism, a flyer appealing for people to participate in “Box It!” was also released.
Participation rates increased by 5% in one area and by 15% in a second area.
Based on the trials, PCC considered that a 5% increase in participation could be
achievable for an advertising budget of £20,000.

Rushcliffe Borough Council (Ref: Mee et al, ELSEVIER resources 24 (2004)1-26)
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A Kerbside scheme was introduced in 2001/2002, and the introduction was
supported by a communications campaign, branded "recycling2go”. A
communications team tested and designed the branding concept. One of the
objectives of "recycle2go” was to raise awareness of waste as a problem for the local
community and promote household ownership of waste issues. A number of
promotional techniques were used: Newsletter, letters, personal contact,
presentations, media articles, email and roadshows. An internet site was also
developed. Visits to the site increased when newsletter was sent out in July 2002,
specifically directing people to the site.

Research into public perceptions of the communications strategy identified that 75%
of respondents had seen RBC leaflet and 85% agreed information was clear and
represented the case accurately. The borough recycling rate in 2001/2002 was
9.7%. The rate during 2002/2003 in the "recycling2go” area was around 48%.
Analysis of the pilot area results has shown that the total waste collected in the
wheeled bins had increased by 29% compared with plastic sack service. Rushcliffe
Borough Council consider that the communications campaign has helped underpin
the introduction of a highly successful kerbside scheme.

Devon Waste Partnership (Ref: R Parker MEL Research, Waste 2004 Conference
Paper 2004)

The “Don’t Let Devon Go to Waste” Campaign was implemented by the Devon
Waste Partnership made up of the 9 Local Authorities in Devon. Project aim was to
increase recycling rates to meet the statutory targets for both the district and the
county (33% by 2003/4 and 36% by 2005/6). All districts had a kerbside recycling
collection in place, but needed to make more of these services.

Promotional campaign consisted of a multifaceted high profile media campaign and
face to face interactive doorstepping.

Information was given through the following mediums: radio, press, a roadshow, TV
advertising and supermarket visits.

For the whole campaign there was a website and a helpline. Campaign ran from Oct
2003 - March 2004

The kerbside scheme and other key performance indicators were surveyed before
and after the campaign was put in place.

Outcomes indicate an 8% increase in participation in kerbside services. This service
also received a 31% increase in tonnage.

Overall there was a 20% increase in tonnage collected for recycling.
The growth in residual waste fell from 3.3% in 2001/2 to .88 in 2002/3.

Awareness of a waste disposal problem increased from 77% to 84%, the reason
given for this was the public seeing advertisements.

Guildford Borough Council (Ref: R Parker MEL Research, Waste 2004
Conference Paper 2004)

In May 2000, Guildford Borough Council introduced a kerbside recycling scheme and
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by 2003 the service covered 47,000 properties. Part of a successful bid for £182,000
was a project to raise awareness of the scheme so as to increase recycling rates to
meet statutory BVPI targets.

The campaign used doorstepping and media techniques which included a quarterly
newsletter to every household.The campaign also used media including press
coverage, roadshows, school visits, radio advertising, street leaders training and give
aways.

Outcomes indicate the campaign and change in service provision were successful in
increasing recycling and reducing waste.

The period 2003/4 saw total waste arising decreasing by 2% with total waste per
head reducing from 367kg/pa to 357kg/pa.

Participation in kerbside increased by 14% from an average of 30% to 44%
The recycling rate increased from 17% to 22%

Average monthly dry recycling increased by 46% from 625 tonnes per month to 913
tonnes.

The campaign was successful at changing residents behaviour but this was coupled
with a change in the service provision.

Dartford's Waste Awareness Campaign (Ref: R Parker MEL Research, Waste
2004 Conference Paper 2004)

A waste awareness campaign was designed by Dartford Council to coincide with the
upgrading of a kerbside collection scheme from paper to multi materials. A key
challenge for this project was;
To overcome habits formed by the previous fortnightly paper only collection
system
To tackle the loss of peoples willingness to participate when the service
stopped collecting cardboard.

The Campaign included the following:
- It started with a leaflet drop to all households stating Dartfords waste
challenge and introducing the new service.
A number of activities followed: school presentations, a number of exhibitions
using specifically designed roadshow and displays, a slim your bin project
was launched and doorstepping was carried out in one selected area.

The results indicated the following:
- Slim your bin campaign involved 10 families, reducing their waste. The

groups residual waste was reduced by an average of 46%.
All participants were able to achieve recycling tonnages of between 7kg and
22kg per week.
Overall, residual waste collection tonnages decreased in 2003/4 to 1999
levels, a decrease of 7% on the previous years tonnages.
At the kerbside, tonnages increased from 1072(2002/3) tonnes to
4157(2003/4).
For materials not collected at the kerbside tonnages at bring banks increased
for glass by 47% and textiles by 28%. This increased the recycling rate from
7% (2002/3) to 14% (2003/4)
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Appendix 4: Capture Rate Modelling Assumptions

In order to model the flow of waste in Leeds City Council over the next 25 to 30 years
it is necessary to model how various initiatives and schemes and infrastructure
development will impact upon the waste that is generated.

This appendix outlines the current capture rates of source segregated waste
materials through the SORT programme. It then identifies agreed potential targets for
targeting materials, for roll out of schemes, for recognition and for participation in
those schemes in the next 25 to 35 years so as to influence performance against
targets.

The Capture Rate refers to the amount of a particular waste stream that is diverted
by an initiative. It is comprised of four main factors:

Percentage Targeted: The percentage of the waste stream that the Council targets
for recycling/ composting.

Percentage Roll Out: Percentage of households that the Council provides a service
to.

Percentage Participation: Percentage of households offered a service that chooses to
use it (average over year).

Percentage Recognition Percentage of participating householders who know what

(a combination of): materials can be set out for recycling/ composting?

Percentage of participating householders who remember to
put materials out for recycling/ composting on correct days/
times?

Percentage of participating householders that are bothered/ or
able to set out materials for recycling/ composting at that
particular time i.e. the hassle factor of placing materials in the
correct box/ receptacle.

Multiplying these four factors together gives the percentage of the waste stream that
will be diverted by the initiative.

Best practice and realistic experience from the very best schemes, has shown that
for segregated waste streams, a maximum capture rate of about 70% can be
achieved. ®

Example of a Capture rate calculation

The paper and card fraction of residual waste may include contaminated food
packaging, tissues and coated materials such as tetra-pak, which are not suited to
the current recycling infrastructure, including markets, therefore approximately 80%
is targeted.

A new kerbside recycling service may be introduced by a Council, but because of
difficult access areas and flats etc, only 85% of households are included in the Roll
Out of the service.

8 peter Tucker & David Speirs (2002) Model Forecasts Of Recycling Participation Rates And Material
Capture Rates For Possible Future Recycling Scenarios, Report To The Cabinet Office Strategy Unit,
University Of Paisley.

Jacobs Babtie March 2006 48



Technical Waste Management Options Appraisal Appendices Final

Among these 85% of households there are those who flatly refuse to participate,
those who drop out over time or use the service very infrequently (termed the set-out
rate). Overall, say the equivalent of 70% of potential households regularly
Participate in the new service.

The final factor is that even among these participants, it is rare to find someone who
separates all the correct items all of the time. The Recognition rate reflects the
times that a person remembers (or is bothered) to separate a recyclable waste from
their mixed refuse; in this example say an ambitious 90% recognition rate is reached.

The Overall Capture rate of paper and card is therefore

80% (Targeted) * 85% (Roll Out) * 70% (Participation) * 90% (Recognition) = 43%
i.e. less than half of the paper and card fraction is recycled

Bring Bank Capture rates are calculated on the residual waste after the kerbside
waste has been taken away.
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Targeted

Currently the following streams are targeted through the SORT:
Paper & cardboard

Plastic

Fe Cans

Non-Fe Cans

Within each of these waste streams it is assumed that only a percentage of each stream
can actually be recycled i.e. due to specific type, for example, the plastics waste stream
may contain, PET, HDPE, PP and LDPE, where only the PET may be targeted for
recycling.

Based on national waste composition statistics the following targeted is assumed:

77% Paper and Cardboard
40% Plastic
90% Cans

Note that these targets figures may be supplemented with appropriate composition data
from Jacobs Babtie's waste analysis project for Leeds, rather than using national data.
Though it is understood that reliable and representative data on full household waste
stream i.e. residual and SORT may not be forthcoming in this initial analysis period.

Roll out

Current roll out is 79% for each material type.

Participation

Using data supplied by the Council <SORT participation - jun04-mar05.xIs> current
participation in SORT is approximately 55%, assumed over all streams. This data is not
comprehensive, and there is uncertainty over the reliability of figures, which meant that
participation from a shorter period was used from June 2004 to September 2004. Current
Participation is 55% for each material type.

Recognition

Due to the problems in the June 2005 waste analysis project, reliable and comprehensive
data on the total household waste stream has not been forthcoming. Data on the SORT
composition (less contamination) has been used from the Jacobs Babtie June 2005
analysis. This SORT analysis revealed the composition to be (draft figures of 5 July 2005):

86% Paper & cardboard
9% Plastic

3% Fe Cans

2% Non-Fe Cans

At present Jacobs Babtie is using national waste composition data and this SORT
analysis to estimate current recognition, which is back calculated as follows:

91% Paper and Cardboard
86% Plastic
21% Fe Cans
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12% Non Fe Cans

+ "
The planned optimised initiatives are:

Introduce a Glass collection in 2008 at the same rate as the SORT.
Introduce a green waste collection in 2008 (to 35% of the population).
Introduce a textile collection at kerbside in 2008

Alternate weekly collection commences in 2008.

Introduce SORT litter bins 2008.

Increase the range of plastic collected in 2010.

Increase the range of paper/card targeted in 2010.

Targeted

Introducing a Glass collection will target 94% of the glass in the waste stream.

Introducing a green waste collection will target 40% of the organic in the waste stream
(assuming green waste comprises ~ 43% of the organic waste stream).

Introducing a textile collection in 2008 will target 50% of the textiles in the waste stream.

Introducing SORT litter bins will target 75% SORT materials in the street litter waste
stream.

Increasing the range of plastics collected will target 69% of plastics in the waste stream.

Increasing the range of paper/card collected will target 84% of the paper/card in the waste
stream.

Roll out

The SORT (which would include glass) collection would be increased from 79% to 81.5%
by 2010.

Green waste collection would be rolled out to 50% in 2008 and increased to 60% by 2015
and 70% by 2020.

Alternate weekly collection would be rolled out to the same as SORT over four years.

Dual Street litter bins are going to rolled out to 50% of the bins in the city by 2010. (Please
note that there are already about 1500 of these across the City.)

Participation

SORT patrticipation to be increased to 85% in 2010 due to the introduction of alternate
week collection.

Organic patrticipation to be set at 80%

Textile participation to be set at 30%.

Recognition

SORT recognition to kept at:
90% Paper and Cardboard
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85% Plastic
85% Glass

These levels are already high and with the increase in participation and other factors there
will need to be several education initiatives to retain these levels.

Increased to 85% for Cans (Fe and non-Fe) by 2020 due to the introduction of AWC.
Garden waste participation to be set at 80%
Textile participation to be set at 80%.

Street litter to have a capture rate of 50% by 2020
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Targeted

94% Glass

90% Fe Cans
90% No-Fe Cans?
77% Paper

We recommend that these remain at current levels for the next 25 to 30 years.
Roll out

Roll out is set at 100%

Recognition

Recognition is at the following max rates:

90% Glass
85% Cans
85% Paper

We recommend that these remain at current levels for the next 25 to 30 years.

Participation

Participation is back calculated at current tonnages
23% Glass

5% Cans

5% Paper

We recommend that these remain at current levels for the next 25 to 30 years.

We recommend, however, that the recognition of glass will reduce to 10% with the
introduction of glass in the SORT collection.
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#

Current capture rates at the HWSS

Current capture rates at the HWSS sites are as follows based on our current tonnages.

Recyclables 75%
Green waste 77%
Inerts 47%

There is one inititive at HWSS to Increase the range of cans to include aerosols targeted
in 2010. This will increase the range of metals collected therefore more will be targeted
and the recycling percentage will increase.

It has been assumed that by 2020 the following levels will be reached through education
awareness efc:

Recyclables 88%
Green waste 90%
Inerts 55%
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Appendix 5: MRF Technology Description

This Appendix provides further background information on the O.Kay Engineering MRF
process which has been modelled in the Technology Model.

Company The O.Kay company was founded in 1963. It is still a privately owned

Background completely self-financing business. They are the biggest supplier of clean MRFs
in the UK.

Process 0O.Kay highly automated sorting system uses equipment from all over Europe,

but primarily BEZNER machines to sort materials.
0.Kay MRFs have a degree of spare capacity built in.

Process description:

The bag splitter controls the flow of material to the plant by using a ‘walking
floor’ in the bottom of the feed hopper and opens any bag using a series of
teeth mounted on the revolving rings on the drum.

Pickers in the primary sort cabin manually remove plastic sacks, textiles,
cardboard and any large items of waste from the conveyor belt. The material is
dropped down the chutes into very large open topped skips.

The trommel screen is the heart of the plant. Itis 12m long and 3m in diameter
and is designed to remove small items of material (fines) and separate the
containers from the paper. It revolves at approximately 12 revs per minute.

The heating and ventilation system supplies filtered fresh air to all sorting
cabins which are fully insulated with double glazing, tinted windows, suitable
lighting and cushioned flooring.

The air knife uses a large fan to blow light pieces of paper and plastic from the
conveyors belts on the containers line. A system of ducts transfers the material
onto a sorting conveyor in the container-sorting cabin.

Autosort machines are used to automatically sort HDPE and PET plastics.
Strong lights shine on the material. The computer analyses the reflection and
directs a jet of air to blow the selected bottle off the conveyor belt.

Steel cans are removed using an overband magnet hanging over the conveyor
belt. The cans are squashed using the roll packer. The aluminium cans are
removed using an eddy current separator (I) into an open-topped skip.

The sorting staff in the container-sorting cabin manually checks the quality of
the material and sort the plastic bottles by colour. The containers are dropped
by colour. The containers are dropped down chutes into open storage bunkers.

Paper is sorted manually in the paper-sorting cabin. Any cardboard, waste or
containers are removed from the conveyor belt allowing newspapers and
magazines to fall off the end. Bunker conveyors are used to store the
materials.

Material from the paper area is fed onto the baler feed conveyor, which located
in a floor pit using the bunker conveyors.

Material from the container area is fed by pushing through with mobile plant in
the open storage bays. The material is then fed to the baler and baled into
blocks of material wrapped in wire to be stored and transported to the re-
processors. The baler is hydraulically operated and can generate a force of 90
tonnes.

The plant is controlled from the remote control cabin using a computer to start
and stop the system, select the speeds of the individual pieces of equipment
and monitor the performance and results.
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Reference
Plants Customer Commission  Tonnage
Chiltern District Council / Onyx UK Ltd 1999 95,000
Cory Environmental Ltd 1998 50,000
Shanks & McEwan (N) Ltd - Coatbridge 1996 50,000
Plymouth, City of 2000 30,000
Kirklees Waste Services 2000 27,500
A & J Bull Group 2000 25,000
Bywaters (Leyton) Ltd 1998 25,000
Luton Borough Council 1993 20,000
Exeter City Council 2001 12,000
ﬁg?erllgziul\g%Ewan (SWS) Ltd 1997 10,000
Wyvern Waste Services Ltd 1997 10,000
St Albans, City and District of 1995 9,000
Etznzgirtlgfnggtw)]ty Council / Onyx (UK) 1995 8,000
Orkney Island Council 1997 8,000
East Ayrshire Council 1999 7,500
Lancaster City Council 1994 7,500
Shanks & McEwan (SWS) Ltd - Glasgow 1997 7,500
Et?jr?&\zzgﬁecsifeur?ty Council / Onyx (UK) 1995 6,400
North Norfolk District Council 1997 6,000
Shanks & McEwan (SWS) Ltd - Acton 1996 5,000
Grundon (Heathrow) 2003 50,000
Material 0O.Kay MRFs handle all waste steams: source-separated waste, mixed-bag
Feedstock waste, MSW or household waste, construction and demolition waste,
commercial waste and industrial waste. In detail, newspapers, magazines,
mixed papers, card, cardboard, aluminium and ferrous cans, plastics, textiles
and contaminates waste.
Staffing General office worker; Site supervisor; Loader; Baler operator; and up to 10

pickers.

Process time

The O.Kay automatic bag opener 30 series has been designed and introduced
for customers with throughputs of approximately 30 tonnes per hour

The majority of O.Kay MRFs run at between 15 to 20 tonnes per hour, with

material generally going through the sorting process in 20 minutes. Shanks
suggest 12 tonnes hour, for their 50,000 tpa MRF, which is entirely feasible.

Output
specification

Residue from the clean MRF process is generally 10% to 15%.

Markets

Baling and straight to reprocessors
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Appendix 6: In Vessel Composting Technology

Description

This Appendix provides further background information on the CRS IVC process which
has been modelled in the Technology Model.

Cambridge Recycling Services (CRS) Composting

Company
Background

Established in 1998. Formed by Dr John Mullet. Currently owned by Donarbon
Ltd (Dickersons Group)

Process

Biodegradable (kitchen waste) material arrives and is macerated and mixed
with shredded green waste — the amount is dependent on the structure and
composition of the kitchen waste.

The waste is then loaded into the clamp by a bucket loader. The clamp is
sealed by moving the covers and the door into position.

Waste is stored in clamps for 14-28 days, aerated through recirculating air, as
air is blown up through the waste and sucked from under the clovers. The air
is continuously delivered using an Air Handling Unit, which also helps to
regulate temperature.

There is a two stage process of in-vessel treatment wherein material is
unloaded, turned, and reloaded. At both stages a minimum internal
temperature of 60°C is achieved for two days, which is compliant with the
ABPRs.

The material is subsequently ‘stockpiled’ for aerobic maturation in windrows. It
is, however, possible to carry out maturation also in-vessel (due to proximity to
neighbours etc). During dry and windy conditions, dust emissions from
windrows are minimised by spraying.

Reference
Plants

CRS have submitted 6 planning consents of between 5,000 and 60,000 tpa
facilities. Four ABPR planning applications have been submitted.

Dickersons at Waterbeach are using old CRS kit, though CRS cannot lay
claim to managing it. This manages 25,000 tpa, and is shortly to rise to 60,000
tpa. In-vessel plant at Waterbeach site serving green fraction of household
waste only has been operating the technology for three years. Fenland District
Council operated a one year trial on source separation on 3,000 houses for
green waste and paper. This commenced approximately two years ago in
2001. This trial was the forerunner to the now county wide expansion of green
kerbside collections in Cambridgeshire.

Three MBT plants followed by in-vessel composting are being commissioned
in Argyle & Bute (Shanks). Final testing is being carried out in February 2004.
The contract work is worth over £2m. The Dunoon facility has four clamps,
handling approximately 13,000 tpa, therefore each clamp processes 3,250 tpa
(indicate a 23 day cycle at 140 tonnes per clamp).

Buckinghamshire CC operates ten CRS clamps at their High Heavens site in
High Wycombe. Commissioned in July 2004, and just about to receive
PAS100 certification.

Research and Development project with Norfolk Environmental Waste
Services, using their original manually retractable roofing covers kit), they are
still using this.

Material
Feedstock

Designed for commercial composting of all biological wastes, including green
waste, food waste and paper waste.

Source separated rejection rates are typically 3% for rural areas and 5% for
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urban areas.

Staffing

Generally two, with a supervisor per facility. Though highly situational specific.

Process time

The process lasts for 14-28 days before being unloaded by bucket loader and
matured, screened and mixed.

Each ‘unit’ has a capacity of 220m° or approximately 140 tonnes. Therefore
based on a 14-day in-vessel cycle each unit has an annual throughput of
around 3,500 tonnes; increasing the in-vessel cycle will evidently decrease the
annual throughput and necessitate additional units.

Based on an annual throughput of 15,000 tonnes (shanks waste flow model),
a 14-day cycle would require four units, whereas a 28-day cycle would require
eight units. Itis not clear from the Shanks bid how many units have been
costed for.

The ABPO dictates that a two-stage composting system must be employed for
mixed green and kitchen wastes, the first stage must be enclosed (though
both stages can be achieved in the same vessel), and material must reach a
minimum internal temperature of 60°C for a minimum of two days, with
maximum particle size of 40mm. For the maturation stage a minimum of eight
days is required for housed or open windrows, and must take place on the
same site (unless exceptional circumstances prevail). A minimum temperature
of 60°C for at least two days prior to each turn, and also following the third turn
(i.e. at least three turns means that the 60°C/two days temperature standard
must be achieved at least four times). The process suggested by Shanks
proposes six weeks in windrows, though does not detail the turning regime.

Output
specification

The product can be used as a soil conditioner, known as New Leaf. The
residual product (coarser fraction) is used as land cover or as an aggregate
substitute.

The plants achieve an average of between 20%-40% reduction in material
throughout the entire composting process (incl. maturation) from weight and
moisture loss.

Markets

Situational specific and variable according to input material.
Material is likely to achieve BSI PAS 100 standard.

Outlets for High Heavens site include soil conditioner, landscaping for
motorways, Heathrow Terminal 5.
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Appendix 7: Autoclave Technology Description

This Appendix provides further background information on the Estech Autoclaving process
which has been modelled in the Technology Model.

The following information was taken from a process audit of the Estech fibrecycle process.

Fibrecycle autoclaves are operated in parallel. The in-feed conveyors discharge direct to
the autoclaves. It is envisaged that a sealed overnight storage bunker, storing
approximately 80 tonnes, will provide waste for 2 loads per autoclave, to facilitate
processing at the beginning of the following day of process activity.

Each autoclave has a capacity of approximately 20 tonnes and will be operated on a
continuous sequential cycle throughout the period of the shift allocation i.e. 16 hours. It is
proposed to operate the autoclaves Monday to Saturday. Sundays will be used to perform
routine maintenance. The autoclaves will therefore be operated on the basis of processing
a combined nominal input tonnage of 400 tonnes in 16 hours over 6 working days, i.e. 13
tonnes per hour per autoclave.

The autoclave process cycle will comprise:
- Waste feed into drum

Drum closure and start up rotation with drum realignment
Steam introduced from the accumulator and pressure and temperature monitored
Treatment pressure and temperature reached and maintained
Stop rotation
Release steam from autoclave and reduce pressure and temperature under
controlled conditions
Equilibrate pressure to atmospheric
Open drum
Discharge waste on to exit conveyor.
Mixed waste is loaded into the two steam treatment vessels (autoclaves) by
means of telescopic conveyor belts, each autoclave having its own in-feed
conveyor system. One autoclave will be loaded whilst the other is running through
the steam treatment cycle.

Each autoclave is supported by a hinged platform to allow the feed and discharge end to
beraised for loading feedstock and then lowered into the ©@ooking@osition. Each
autoclave is capable of treating 20 tonnes of waste over a cooking cycle time of
approximately 45 minutes. During the process, steam (approximately 5 bar and 160°C)
treats the waste and breaks it down into its organic and non-organic fractions. The
autoclave contains an internal helix structure and the entire autoclave rotates at
approximately 10 rpm during the treatment cycle to ensure the contents are well-mixed.

Initial Waste Screening

Incoming MSW does not need to be screened as the Fibrecycle process is designed to
treat mixed waste of all sizes. However, it is assumed that any extraneous items not
deemed suitable for processing will be removed manually in the waste reception area.
This will include concrete blocks, large sections of timber, gas cylinders, large items of
scrap that have inadvertently found their way into the received waste. It is assumed that
the percentage of rejects at this stage is allowed to be up to 5% of the total input tonnage
i.e. 5,000 tonnes per annum. A weight sensor is fitted to the conveyor system, should the
set weight be exceeded then the conveyor system is automatically stopped.
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As an initial waste screening stage is not proposed, except for the removal of extraneous
items, it is therefore inappropriate to consider process performance of this stage.

Pre-treatment Separation

There is no further separation of pre-treated waste as the Fibrecycle treatment process is
designed to treat mixed waste. As such it is therefore inappropriate to consider process
performance of this stage.

Biological Treatment

There is no biological treatment of the waste. All treatment takes place in the Fibrecycle
treatment vessels, under temperature and pressure to produce an output with no
biological activity.

Vehicle Weighing and Reception

All vehicles delivering MSW to the site will be checked and weighed at the weighbridge
before being directed to the waste reception area. Waste will be received on the site
between the hours of 08:00 hrs and 18:00 hrs, Monday through to Saturday; treatment will
take place between the hours of 06:00 hrs and 22:00 hrs. The input and output tonnage at
this stage is 100,000 tonnes per annum. No significant material change is expected at this
stage.

On satisfactory reception, the vehicles will be directed to the waste reception and deposit
area of the main process facility, where they will be expected to unload as directed. After
waste has been unloaded vehicles will be expected to leave the site immediately. The
whole operation of vehicle weighing and reception will be undertaken efficiently, ensuring
that vehicles only take a short time to weigh, register and unload their waste. In
exceptional circumstances a parking area should be made available if large numbers of
RCVs arrive at the site at the same time.

The vehicle weighing and reception facilities have been designed to incorporate any
features necessary to interface with the operation of the remainder of the immediate
surrounding area. In this respect, the vehicle weighing and reception has been located to
ensure ease of traffic flow into and out of the park. A weighbridge and reception office for
the recording of all waste received is located conveniently close to the main reception for
the waste facility. The weighbridge will be capable of initially operating on a single shift
system between the hours of 07:00 hrs and 19:00 hrs, from Monday through to Saturday.
The shift system will be established to ensure that any preparatory work before receipt of
the first vehicle and tidy up after receipt of the last vehicle of the day can be progressed.
The staff on the reception area can also be diverted onto general support duties in
preparation of the plant for receipt of waste and cleaning down at the beginning and end
of the day.

Any plant availability issues will be the responsibility of Estech and Estech, who undertake
to recover the plant to normal operation as quickly as possible, in the event of any
adverse events or operational problems. If the plant cannot be readied to receive waste
within a pre-determined interval it will also be the responsibility of Estech to make
available alternative appropriate arrangements.

It is assumed that the average input is approximately 400 tonnes per day, over 7 hours,
between 09:00 and 16:00 hours. It is assumed that there is ho material change in the
waste at this stage and so the percentage breakdown of waste components is immaterial
at this stage.
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The weighing and recording of vehicle contents should only take approximately 2-3
minutes per load.

Waste Reception & Deposit

Waste will be received on a continuous basis between 09:00 and 16:00 hours; this is the
shift pattern of the RCVs. It is proposed to have a 16 hour working day, Monday to
Saturday between 06:00 and 22:00 hours. Waste will be unloaded onto the floor of the
waste reception area (capacity 1,200 tonnes) and loaded using a bulk loader onto the in-
feed conveyor system which conveys the waste direct into the autoclaves.

The input and output tonnage at this stage is 100,000 tonnes per annum (approximately
400 tonnes per day, or 2,000 tonnes per week).

It is noted that the @duce/recycle/reuseCategory may contain the following waste types:
Non-recyclable paper
Non-recyclable glass
Nappies
Multi layer packaging
Drinks cartons
Batteries
Animal waste
Miscellaneous jumble sale
Clinical waste
Electrical
Fines
Miscellaneous combustible
Miscellaneous non-combustible.

It should therefore be concluded that within this fraction there is a considerable diversity of
waste specification that is beyond the control of the facility operator. Enviros has assumed
that it is the responsibility of Estech to ensure that they have the appropriate management
in place to deal with this range of waste types.

Fibrecycle Process Description
The Fibrecycle process is a US technology that has been developed by Estech Europe
under licence.

Untreated MSW is initially stored in a reception area. The waste is then transferred by
bulk loader onto an in-feed conveyor system which feeds the waste into a steam
treatment process.

During the process, steam (at approximately 5 bar and 160°C) treats the waste and
breaks it down into its organic and non-organic fractions. When the treatment cycle is
complete, the contents of the vessel are discharged via a series of conveyors to the post-
treatment separation area. It should be noted, for the purposes of this ISA, that no
biological treatment stage takes place. One of the intrinsic benefits of the Fibrecycle
process is that no additional complications of biological treatment are required.

A detailed review of-each of the process stages and their performance is -given in this
Section. The fibre product is a sanitised cellulosic material which has a number of
applications. It may be used as a renewable energy source, or used in the manufacture of:
Fibre board
Insulation board
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Door and wall panelling
Roof tiles and shingles
Absorbent materials.

Estech Europe is currently working very closely with several companies to develop market
applications for the Fibrecycle fibre product.

One of these projects blends a water-based hybrid resin polymer emulsion with the fibre

to produce a composite material with enhanced resistance to temperature and pressure.

The resin formula contains no phenols, urea, formaldehyde, melamines and isocyanates,
with no dangerous emissions.

This technology is already used extensively within the textile industry where its enhanced
bonding characteristics are well recognised. The technology has been developed to
incorporate organic waste materials to produce composite construction materials such as
fibre board and particle board.

In addition to the fibre, the Fibrecycle process separates out dry recyclables such as
metals and plastics into individual product streams. These products are clean and
sanitised and may be used in conventional recycling processes.

Generic Comments on Process Performance

Attention is drawn to the fact that with the Fibrecycle process there is no prior separation
or segregation of the waste fractions before the autoclave process. It should therefore be
assumed that the entire amount of waste received at the facility is taken in for processing.
Any appropriate separation is implemented after the autoclave treatment of the waste.
However, it is acknowledged that, on receiving the waste in the reception area, any large
unacceptable material will be removed prior to loading onto the feed conveyor system.

Manpower Requirements
It is anticipated that the following manpower requirements will be needed for each shift:
- One supervisor/plant manager
One weighbridge/reception operator
One loader operator in the reception area
One process/control room operator
One process operator in the separation area
One loader/dispatch operator
One fitter/electrician.

Material Quality Assessment

The fibre and recyclables will be the only material subject to rigorous quality control to
ensure that they meet market requirements. It is confirmed that all other fractions will not
be subject to any quality control.

Material Maturation
No maturation of material is necessary. After the steam treatment and recyclable
separation, the individual material streams are ready for dispatch as products.

Material Storage

Metals (ferrous and non-ferrous) and plastics are baled and stacked in the bale storage
area. The clean fibre product can be stored in a variety of containers e.g. ejection trailers /
top load skips which are sealed or covered as necessary. The fibre may also be baled and
wrapped. Residues and fines are temporarily stored in individual bunkers prior to being
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loaded onto vehicles for dispatch using a bulk loader. The products will only be stored for
a short period of time and so no further material breakdown or decomposition would be
expected to occur.

Material Baling

Separated ferrous metals, non-ferrous metals, mixed plastics will be baled and temporarily
stored prior to dispatch. The materials are collected for baling directly after separation.
The Fibrecycle process fibre and landfill residues will be stored as noted in above.

The output tonnage should also provide some allowance for the combined effects of both
primary and secondary changes and it is assumed that approximately 80% of the
lignocellulosic material will have been broken down.

Post-treatment Separation
After treatment in the autoclaves, the processed waste is transferred by a series of
conveyors to the post treatment separation area. Screening equipment will comprise in
sequence:
Finger screen for the removal of oversize waste (e.g. textiles, wood)
a trommel screen or debris roll screen for the separation of fines (e.g. fibre, grit,
glass)
magnetic and eddy current separators for the separation of ferrous and non-
ferrous material
an air classifier for removing fines from fibre.

Initially, the product passes through a debris roll screen where fines are separated out.
The fines then pass through an air classifier to separate the fibre product from heavy
small residues (e.g. glass and grit). Approximately 60% of the feedstock waste is
recovered as a recyclable fibrous material. This is the principal Fibrecycle product. Quality
checks are to be undertaken on the finished Fibrecycle product to ensure that the
moisture content is within specification and that there are no contaminants.

The larger fraction from the debris roll screen is then passed through metals separation.
The material is conveyed through an overband magnet which separates out the ferrous
metals in the material. Eddy current separation removes aluminium, before the material
passes through plastic separation to remove mixed plastics from the residue.

The residue is collected in the residue bunker where it is loaded onto trucks for transport
off-site. Typically below 20% of the waste feedstock to the process results in residue for
disposal to landfill. Any glass will be removed with the small heavy residue stream.

When the treatment cycle is complete, the contents of the autoclave are discharged (10
minutes) via a series of conveyors to the post-treatment separation system where plastics,
metals, glass and other inert materials are removed from the fibre produced which is from
the organic fraction in the autoclaves. To avoid the risk of contamination of treated
material with untreated waste, separate conveyor systems are used for discharge and
feed.

It is anticipated that the complete autoclave treatment cycle will last approximately 90
minutes and that the individual steps in the cycle can be adjusted to suit the
characteristics of the waste and the volume of the waste processed. The output tonnage
will be determined by the characteristics of the waste and the exact temperature and
pressure profile that the waste is exposed to. It can also be assumed that a small
proportion of the total weight of the input waste will be driven off as volatiles and water
vapour within the autoclave process. However, for the purposes of this analysis it can be
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assumed that the input tonnage and the output tonnage of dry matter are the same. The
slight total increase in tonnage is due to an increase in the moisture content of the organic
materials from the steam treatment process.

Furthermore the autoclave cycle will expose the waste to ®ignificant physical and
chemical change. The cycle will have most effect on the organic material in the waste.
Inerts, glass and ferrous and non-ferrous fractions will not be broken down within the
process. It can be assumed that the primary physical and chemical effects on the total
organic fraction will be significant. The characteristics of the waste discharged will
therefore be markedly changed from the waste input. Prima effects will be a significant
change in the bulk density and particle size of the waste. Furthermore, it is anticipated that
there will also be significant secondary effects, primarily of a chemical nature. The organic
fraction is predominantly made up of lignocellulosic material and the temperature and
pressure cycling will significantly change the chemical state of this material. Chemical
bonds within the lignocellulosic material will be hydrolysed and a significant proportion of
the cellulose will become chemically altered. At the temperatures and pressures the waste
is exposed to, however, it is unlikely that any chemically bound lignin will be attacked.
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Appendix 8: Mechanical Biological Treatment Technology

Description

This Appendix provides further background information on the Ecodeco MBT process
which has been modelled in the Technology Model.

Company
Background

In operation for over five years. Italian based.

Process

Stage One: Biological drying (Biocubi)
Stage Two: Separation of materials (Ecotorre)

Built in modules to take 30,000 tonnes throughput, this is a bio-drying process.
Mixed waste is delivered to a reception area, which is operated as a controlled
environment (slight negative pressure) to minimise nuisance from odour and
noise releases. Water sprays reduce dust release. Exhaust air is passed
through bio-filters. Waste is transported by an automated bridge crane and
electrohydraulic grab from the reception pits to a shredder where it is
shredded to a size of between 20mm and 30mm, thus improving the efficiency
of the aerobic fermentation.

Using an automated grappling arm, waste is placed in rows in cells or
windrows. Each cell's environment is automatically and independently
controlled. Air is then drawn through the waste, which sits on a concrete grate
floor. Discharged air is again treated through the bio-filters. Oxygen in the air
flow accelerates fermentation, with the waste reaching a temperature of
between 50°C to 60°C.

Material is ready for secondary processing after 12 to 15 days.

After the drying process, the stabilised waste is left as an easier to handle
friable material. By a combination of sieving, weight separation and metal
extraction, the waste is divided into a potential secondary fuel, (non-) ferrous
metals, glass and stone and compostable fines. The partially bio-stabilised
fraction can either be sent to landfill or for conversion into a secondary fuel.
The initial screening by means of a two section trommel screen removes the
(<20mm) fine, mainly non-combustible material. The trommel separates the
intermediate fraction (>20mm to <120mm), which is sent for further eddy
current separation, destoning, and magnetic and electromagnetic separator.

The destoner is provided to separate, via vibrating plates, stones and glass
from the intermediate stream after magnetic separation, eddy current
separation and air separation.

The shredder typically provided is for the production of SRF to be utilised in a
fluidised bed boiler. SRF patrticle size will be 10 - 15 cm

Compaction: once the mechanical refining operations are complete, the
resulting SRF is conveyed to a large size electrohydraulic compactor suitable
for loading into ISO containers of 6m and 12m length.

Reference
Plants

The following plants are referenced by Shanks in their literature on the
Ecodeco Intelligent Transfer Station

Capacity

Giussago 36,000tpa MSW Feb 1996
Corteolona 120,000 tpa MSW Sep 1996
Bergamo 60,000 tpa MSW Dec 1998
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Montanaso 60,000 tpa MSW Mar 2000
Biella 120,000 tpa MSW Dec 2002
60,000 tpa MSW and 40,000
Lacchiarella tpa organic fraction for Dec 2002
compost
Salussola 60,000 tpa MSW Dec 2003
Dumfries & Galloway 60,000 tpa MSW Dec 2004
ELWA, Rainham 180,000 tpa MSW Dec 2005
ELWA, Newham 180,000 tpa MSW May 2006
Green Milton Keynes 600,000 tpa MSW
Centre
Material Mixed MSW
Feedstock Ecodeco technology is seen to be very flexible to changes in the
biodegradable content of the waste, which is reflected in the different
biodegradable content ranges found in the wastes sent to Italian plants (1 kg
of putrescible material can lead to the evaporation of 8.3 kg water). In the
Italian plants the amount of source segregation, prior to the MBT process,
varies from 15% to 45% of the total waste arisings. The higher percentages
include collected kitchen waste and this has no obvious detrimental effect on
the performance of the technology.
Ecodeco told us that they have tested the fermentation process in cases
where a very low amount of putrescible (around 10%) was present (for
example in cases where the MSW is mixed with commercial waste) and the
process still worked. This is because the biological process takes part where
putrescible waste is, and this is enough to warm the surrounding mass. Of
course if you have waste with moisture content <10%, there is no sense in
drying it further.
Ecodeco expanded on the example of the Montanaso plant, which takes
waste from 200,000 inhabitants. In the area the total amount of waste
produced is 489.1 kg/inhabl/yr,
The percentage of source segregation is 44.6%;
The amount of organic waste collected is equal to 28.5 kg/inh/year;
The organic in the unsorted waste (if no source segregation was made) is
equal to 28%.
Staffing Not known

Process time

12 to 15 days aerobic fermentation. Unknown for second stage.

Output
specification

The Heating Value of the ITS product material is approximately 16MJ/kg.
The typical products from waste entering the system are described below.

Product %

Evaporated Water 20-25%

Ferrous Metals 5%

Non Ferrous Metals 0.5%

Glass & Misc non combustibles 8%

Residual fines (<20mm) 17% (50% is organic)
SRF 49.5% (<60% is biomass)

Markets

Markets for Solid Recovery Fuel (SRF) are issues for discussion.
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If material is landfilled, it is not yet clear whether tonnages will be counted in a
dehydrated or re-hydrated state for the purposes of the Landfill Directive.
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Appendix 9: Mechanical Treatment (Ball Mill) and

Anaerobic Digestion Technology Descriptions

This Appendix provides further background information on the Hese Umwelt Ball Mill and
Anaerobic Digestion technologies.

Hese Umwelt GmbH Cascade Ball Mill

Company Hese Umwelt GmbH has been part of the Hese Group of Companies since the
Background 2000 and specialises in Environmental Engineering Technologies.
The parent company, Maschinenfabrik Ernst Hese GmbH is an independent
mid-scale enterprise with nearly 100 years as plant manufacturer for material
handling systems.
Hese Umwelt GmbH deliver complete "turnkey" projects including the concept,
detail design, manufacturing, construction and commissioning of plants for:
Biogas production and Composting
Mechanical-Biological Waste Treatment
Processing of secondary raw materials
Process The Ball Mill essentially replaces a bag splitter, trommel and shredder. Steel
balls (100mm to 150mm diameter and 8kg in weight) are used as a grinding
media in the mill, reducing the fractions of inert materials to 10mm to 14mm
size. 90% of the BMW fraction is <40mm. After the mill a number of other
processes are used to extract metals, plastics, paper and biodegradable
materials.
The operational lifetime of the lining is 4000 hours (500 days on 8 hour shifts).
Reference Mixed MSW is used as a feedstock and the cascade mill (ball mill) technology is
Plants in place at the Kaiserslautern, Brandenburg, Johanesburg and shortly the
Leicester plants.
. . Start
Location Capacity up/Status Waste Stream
Leicester, 112,000 tpato  April 2004 / .
England 180,000 tpa construction Mixed MSW
Kaiserslautern, 112,000 tpa >10 ygars/ Mixed MSW
Germany operation
Brandenberg, 145 099 pa  LOYEAS/  \iied Msw
Berlin, Germany operation
Johanesburg, 40,000 tpa 2002 /. Manure, fat, oil
Germany operation waste
Source: Hese Umwelt GmbH
Material The ‘cascade mill’ is a proven and extremely robust technology that has been
Feedstock used in the steel and mining industries for many years. It is a proven machine

for treatment of large amounts of domestic refuse, commercial waste, sewage
sludge and crushed bulky waste.

The only real limitations to the mill are the size of the ‘aperture’ and whether the
material can be physically fed in to the plant (or onto the ‘feed’ conveyor). The
typical aperture is approximately 1.5m diameter. It has been known for engine
blocks to enter the mill. These do not appear to cause damage and may In fact
aid the material breakdown. Commonly engine blocks enter the mill and remain
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inside until a ‘quiet’ period when the plant is switched off and the engine block is
then extracted.

The Kaiserslautern plant even had a hand grenade explode inside the cascade
mill, which remained undamaged (the grenade arose from a local US Army
base).

Staffing

The plants are fully automated so require few staff. As a minimum they require
4-5 operatives, but typically would have 6-8, including:

1 shovel loader driver

1 biogas plant operator

1 site manager

2 operatives (weighbridge, etc)
2 fitters

Process time

The cascade mill lining has a lifetime of approximately 4,000 operation hours,
high availability, capacities up to 50 t/h and automatically controlled two shift
operation are decisive advantages.

Output
specification

The various different contents are ground to a texture. The high calorific
components are kept completely separate from the inert, organic and metallic
parts. A further result of the milling process is the degree of dryness achieved
for the high calorific waste components destined to be used as fuel.

Output %
Ferrous metals 6%
Non-ferrous metals 2%
RDF 1 12%
RDF 2 27%
Inerts 15%
Waterloss over exhaust air 2%
Fine organic <5mm 37%

Source: Hese Umwelt GmbH

RDF 1: High calorific substitute fuel, 40-80mm fraction, free from metals and
other heavy particles.

RDF 2: Low to medium calorific value, 8-40mm fraction, free from metals.
Fine organic fraction (<5mm) to anaerobic digestion.

Markets

The recyclables extracted are due to go straight to reprocessor. The
biodegradable product will be used in the AD plant. The remaining residual inert
product is likely to be landfilled.

Biffa say they are in discussions with cement kiln operators as an outlet for the
RDF floc produced. If needs be, the outlet for the Leicester plant has additional
capacity if local markets cannot be resolved.

Jacobs Babtie

March 2006 69




Technical Waste Management Options Appraisal Appendices Final

Hese Umwelt GmbH Anaerobic Digestion plant, biogas power generation facility and aerobic
compost maturation

Company
Background

With experiences of many years in the anaerobic treatment of organic waste
Hese Umwelt GmbH has develop and realised different, optimised technologies
to insure a safe and stable operation during the whole year.

Process

The integrated methanisation and composting (IMC) process is a combined
aerobic/anaerobic process with an aerobic hydrolysis part instead of an
anaerobic one. The modular structure of the units allows adaptation to the
amount of biological waste to be processed.

There is relatively little information on the compost maturation phase. Other
than open windrow type process, with regular turning.

Reference
Plants

There are relatively few AD plants in operation, the Leicester plants will
incorporate IMC. There are a number of biogas plants referenced on the Hese
website (Japan, Switzerland), though these have extremely small throughputs
in the order of 500 tonnes pa.

Start

Location Capacity up/Status Waste Stream

Fine-crushed
organic material
from the MT
Municipal bio
waste, food
waste, sewage
sludge, fat and
oil waste, etc

2002/ Manure, fat and
operation oil waste

40,000 tpa to April 2004 /

Wanlip, England 60,000 tpa commission

Herten,
Germany IMC- 18,000 tpa
Biogas Plant

Jan. 1998/
in operation

Werlte, Germany 110,000 tpa

Source: Hese Umwelt GmbH

Material
Feedstock

There is a high flexibility with regard to changes in the input material, in general
the following input materials can be distinguished:

Organic household waste;
Food waste; and,
Manure and other agricultural residues.

The modular nature of the design will allow for expansion, should feedstock
throughput increase.

The 37% fine organic fraction from the mechanical treatment comprises 39% of
input to the biological treatment process; the remaining 61% is fresh water.

Staffing

Included in staffing for cascade mill above.

Process time

Three day aerobic process. Biffa suggest an 18 day anaerobic methanisation
process.

Under the ABPO regulations, following aerobic treatment, material must be
stored for a minimum of 18 days, and this storage may include anaerobic
digestion. Therefore the anaerobic methanisation process is ABPO compliant.

Aeration starts when the organic solution is pumped through to the Hydrolysis
Tank, triggering the commencement of bacterial activity. To comply with
DEFRA regulations the solution is heated up to 55°C for five hours or up to
70°C for one hour. During the Hydrolysis stage 60 — 70 % of the organic fraction
is dissolved resulting a low pH — value of 4-5.
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The Anaerobic Digestion stage consists of a tank farm of three or more tanks.

Each anaerobic digester tank typically has a volume of approximately 2,400 m3
with a diameter of 16 m and height of 12 m. Each anaerobic digester tank has a
centralised mixer and an externally located heat exchanger. The degradation of
the dissolved organic material to biogas takes place under anaerobic conditions
at a temperature of 35°C. Maximum gas production rate occurs after
approximately three days, the gas production is completed after 18 days.

Output
specification

The product is biogas, which consists of approximately 65% methane and 35%
carbon dioxide. The gas yield strongly depends on the composition of each
waste. The biogas can be used in cogeneration plants where electricity and
heat energy is produced.

A significant amount of R&D is being undertaken in Germany into the
breakdown of material output from the AD process, which is shown below.

Output %
Sand fraction 14%
Sludge from decanter 44%
Biogas 7%
Water taken out of the process to water treatment  32%
Water in exhaust air from hydrolysis 2%

Source: Hese Umwelt GmbH

There is a reduction in metal content in fresh compost from the amounts
present in input material (heavy metal reduction from process) and a reduction
of salt content in fresh compost from the amounts present in input material.

Markets

The markets for the non-source separated compost material (from the AD plant)
are areas of concern.
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Appendix 10: Technology Assumptions

All technology options assume that a number of treatment facilities will be developed to
deal with the recyclable and compostable materials collected at kerbside and at bring
sites. These include a Materials Recycling Facility (MRF) for kerbside collected dry
recyclables, windrow composting (GWC) for green waste collected at HWSS and In-
vessel composting (IVC) to treat kerbside collected green and kitchen waste (which would
need to be compliant with the Animal By-Products Regulations).

The following performance of the recycling and composting facilities has been assumed in
the modelling. Rejected material is available for treatment in the residual waste facilities.

Note: The biodegradability of household waste was derived in a study by Parfitt (2002)*
which was prepared for the Strategy Unit report (2002) Waste Not, Want Not.*® In the
tables below "The proportion of household waste classified as biodegradable is 68%" is
referred to as the ‘DEFRA baseline.’

Table 0.1: Collection and front-end infrastructure technical assumptions

o Technology
Source . Supplier/ Bio % Bio % ref.
Source
Household residual waste 100.0 | LCC o, | DEFRA baseline
% 68.0%
Trade Waste 100(.;()) LCC 68.0% DEFRA baseline
HWSS residual waste 10.0% | Jacobs Babtie 30.0% | Jacobs Babtie
MRF rejection rate 10.0% | O.Kay Eng. 68.0% | DEFRA baseline
Windrow composting Biffa Waste 100.0 | Jacobs Babtie, worse case
. 5.0% .
rejects Services %
Baling Facility 5.0% | Jacobs Babtie 68.0% | DEFRA baseline

Table 0.2: In-Vessel Composting technical assumptions

% of Technology
ino ut Supplier/ Bio % Bio % ref.
P Source
Pre-screen o. | CRS o | Jacobs
landfill 2.0% 0-0% | Bantie
Compost 5.0% 100.0%
process residue ’ ’

° Parfitt, J. (2002) Analysis of Household Waste Copmposition and Factors Driving Waste Increases. Page 10 concludes
that "The proportion of household waste classified as biodegradable is 68%." Available at: http://www.number-
10.gov.uk/su/waste/report/downloads/composition.pdf

% \vaste Not, Want Not; A Strategy for Tackling the Waste Problem in England. Cabinet Office, London. Available at:
http://www.number-10.gov.uk/su/waste/report/downloads/wastenot.pdf

The 68% figure was subsequently applied in the development of the LATS by DEFRA and disseminated in a letter to all
English WDAs on 11 August 2004 from Lindsay Cornish, Head of Waste Strategy Division, on Landfill Allowance Trading
Scheme: Provisional Allocation of Landfill Allowances. Available at:
http://www.defra.gov.uk/environment/waste/localauth/lats/pdf/allocation-let.pdf
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% of Technology
Source Supplier/ i Bio % ref.
Source

Re-Sale Soil | 59 394 100.0%
Improver
Mulch 15.0% 100.0%
ﬁor_npw 39.0% 100.0%

oisture

Table 0.3: Autoclave technical assumptions

Technology
Supplier/
Bio % Bio % ref

Fibrecycle product 69.6% | Estech Europe 89.0% | Jacobs

Ltd Babtie
Glass - assumed 5 4% 0.0%
landfilled
Ferrous Metals 2.8% 0.0%
Non-Ferrous Metals 0.9% 0.0%
Mixed plastics 8.4% 0.0%
Sanlt_lsed residue to 12.9% 21.0%
landfill

Table 0.4: Advanced Thermal Treatment technical assumptions

Technology Bio

Source Supplier/ Bio % ref

%

Source
Residues to landfill 20.0% | Compact Power | 0.0% | Jacobs Babtie

Table 0.5: Energy from Waste technical assumptions

Technology
Supplier/

Source i Source BMW % source

Pre-screening o, | Onyx/ East o, | DEFRA baseline
residues for landfill 1.0% Sussex CC 68.0%
Metals 2.0% | Jacobs Babtie 100.0% | Jacobs Babtie
Bottom Ash - CIWM
Recovered as 22.0% 0.0%
aggregate
APC Residues - Ash 6.0% 0.0%
Water vapour from o o
MSW 4.2% 100.0%
Water from process 3.9% 100.0%
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*CIWM EfW Good practice Guide (2003)

Table 0.6: Mechanical Biological Treatment technical assumptions

Technology
Source Supplier/ Bio % | Bio % ref.
Source
SRF Shanks Waste High CV RDF value - Fichtner
Services (2004) RDF Opportunities: Coal
0, 0,
49.6% (Confidential) 52.0% and Cement Industries, Resource
Recovery Forum, Skipton.
Moisture loss 25.0% 100.0% | Jacobs Babtie
Biodegradable Jacobs Babtie - derived from
landfill 9.8% 38.8% | mass balance calculations based
on data received from Shanks
Composting (MSW) 7.2% 100.0%
Glass/Grit - o o
assumed landfilled 5.0% 0.0% Jacobs Babtie
Ferrous metal 3.0% 0.0%
Mixed metal 0.4% 0.0%

Note: The organic fraction produced by the MBT process is subsequently processed
through modules in an ABPR compliant IVC facility. This waste derived compost can only
count towards BVPI recycling targets i.e. 82a. Only source separated organics that are
processed and produce compost can count towards BVPI 82b.

The calorific value of RDF derived through the MBT process is 15 to 18 MJ/kg.

Glass/ grit is assumed to be landfilled as bidders have not provided sufficient evidence to
suggest that the quality of the material is suitable for use as an aggregate, furthermore,
there has been insufficient evidence that market outlets have been agreed.

Table 0.7: Mechanical Treatment (Ball Mill) (prior to Anaerobic Digestion) technical
assumptions

Technology
Source Supplier/ Bio % Bio % ref.
Water loss 1.0% | Biffa Waste 100.0% | Jacobs Babtie
: Services
Organics .29 ) . .09
9 33.2% (confidential) 100.0%

Ferrous 4.6% 0.0%

Non-ferrous 1.5% 0.0%

RDF High CV RDF value - Fichtner
(2004) RDF Opportunities: Coal

27.3% 52.0% | and Cement Industries,

Resource Recovery Forum,
Skipton.

Residues 32 3% 30.0% | Jacobs Babtie, in order to match
68% input
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Note: The organic fraction produced by the MT process is processed through the AD
facility, as outlined below. In summary the MT and AD process are fully integrated, and
thus not mutually exclusive in terms of the output specifications used in the modelling and
specified above and below.

The calorific value of RDF derived through the MT process is between 13 and 18 MJ/Kkg.
The lower end range accounts for the fact that the RDF material is significantly wetter than
that derived through the bio-drying process used in the MBT facility above.

Table 0.8: Anaerobic Digestion technical assumptions

Source

Source Technology Supplier/  Bio % @ Bio % Ref

Compost for maturation | 52.3% | Biffa Waste Services/ 100.0% | Jacobs Babtie
Gas-electricity 11.1% Hese_ Umv_velt GmbH 100.0%

(confidential)
Sand grit-landfill 7.3% 50.0% | Jacobs Babtie *
Water Output to water 28 506 100.0% Jacobs Babtie
treatment
Water in exhaust gas 0.8% 100.0%

* Hese Umwelt [Testing August 2004] suggested 25%

Note: RDF is not treated through this process. Whilst the paper content of the RDF could
be digested through the AD process, the presence of plastics, and other miscellaneous
materials, would contaminate the digestate produced and render it inappropriate to be
used though the AD process.

Jacobs Babtie March 2006 75



Technical Waste Management Options Appraisal Appendices Final

Appendix 11: Technology Mass Balances

The figures below provide an illustration of the flows of waste through the main treatment
technologies, for a given 100 tonne input of MSW. It identifies what output products are
and how they are managed, for example, whether they are recycled, landfilled etc,.
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Option 1:

Autoclave + Advanced Thermal Treatment

Fibre
69.6
tonnes

Glass
5.4 tonnes

AC
100 tonnes of
residual
waste

Ferrous
Metals
2.8 tonnes

Non
Ferrous
0.9 tonnes

Plastics
8.4 tonnes

Remaining
material for
disposal
12.9

A\ 4

ATT
69.6
tonnes

Residues
to landfill
13.9
tonnes

A 4

Landfill
12.9
tonnes
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Final
Option 2: Autoclave + Landfill
Residues to
. landfill
Fibre 82.4 tonnes
69.6
tonnes
Glass
5.4 tonnes
AC
100 tonnes of
residual
waste Ferrous
Metals
2.8 tonnes
Non
Ferrous
0.9 tonnes
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Option 3: Screening + Energy from Waste recovery
Water
Vapour
4 tonnes
Bottom Ash
Recycled
Residue 22 tonnes
to Landfill
1 tonne
Screening
TG0NonNe=Iot Feedstock EfW
residual > 99tonnes ———»| 99 tonnes Fly Ash
waste Residues
Haz Landfill

6 tonnes

Water from
process
4 tonnes
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Option 4: Mechanical Biological Treatment + Advanced Thermal Treatment of RDF + In-Vessel Composting of waste derived Compost
Residual
BMW
9.8 tonnes
Landfill
14.8
Glass/ tonnes
Grit —
5 tonnes Landfi
ATT 9.92 tonnes
49.6
RDF / tonnes
49.6
tonnes
MBT :
100 tonnes of Moisture
residual Loss .
waste 25 tonnes Rejected
0.72 tonnes
Compostin Landfilled
g IvVC
7.2 tonnes \-> 7.2 tonnes

Ferrous
Metals
2 tnnnes
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Option 5: Mechanical Biological Treatment + In-Vessel Composting of waste derived compost + Landfill
Residual
BMW
0.8 Landfill
64.4
Glass/ tonnes
Grit

5 tonnes

SRF

49.6
tonnes
MBT :
100 tonnes of Moisture
residual Loss .
waste 25 tonnes Rejected
0.72
Compostin tonnes

IvC

g
7.2 tonnes \* 7.2 tonnes

Ferrous
Metals
3 tonnes
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Option 6:

MT

100 tonnes of
residual waste

Residual
35 tonnes

SRF
38 tonnes

Moisture
Loss
2 tonnes

Organics

Ferrous
Metals
2 tonnes

Landfill
73 tonnes

Mechanical Treatment + Anaerobic Digestion of waste derived compost and kerbside organics + Landfill

22 tonnes | ——— 7

AD
22 tonnes

Sand Grit
4.4 tonnes

Water
Vapour
4 tonnes

Water
Vapour in
exhaust gas
4 tonnes

Jacobs Babtie

March 2006
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Appendix 12: Glossary of Acronyms and Terms

4Ps — Public Private Partnership Program

4ps is the local government procurement expert, providing advice, guidance and skills
development to local authorities undertaking projects, procurement and partnerships. This
includes private finance initiative (PFI) schemes, strategic service partnerships and all
other forms of partnership working.

AC - Autoclave

These are pressure vessels that are similar to those used in hospitals to sterilise surgical
instruments but are much larger and have unique patented characteristics. Unsorted
household bagged waste is introduced directly into the vessels and steam and pressure is
applied at over 140 degrees centigrade. A combination of the steam pressure, the rotation
of the vessels and the internal helices results in the organic fraction of the waste being
broken down into a fibrous lignocellulosic biomass; and the inorganics being sterilised and
steam cleaned.

ABPR - Animal By-Products Regulations

The objective of these regulations is to ensure that all meat and other products of animal

origin which are treated by composting or biogas digestion meet the treatment standards

required, to ensure sufficient pathogen removal so that the treated material may be safely
applied to land.

AD — Anaerobic Digestion

Residual waste is initially passed through an integrated Mechanical Treatment system as
described above. The waste derived compostable organics are treated in an Anaerobic
Digestion facility, which is part of the integrated system with the mechanical treatment.
Biodegradable material is encouraged to break down in the absence of oxygen. Material
is placed into an enclosed vessel and in controlled conditions the waste breaks down.
This produces a waste derived (digestate) compost suitable for land spreading, and a
methane rich biogas which is combusted for electricity production on site. The AD process
is ABPR compliant, and hence is suitable for processing non-source segregated organics.

ATT — Advanced Thermal Treatment (pyrolysis and gasification)
A generic term for a group of technologies that degrade waste by gasification, pyrolysis or
a combination of the two.

BMW - Biodegradable Municipal Waste

The EC Landfill Directive itself defines biodegradable waste as "any waste that is capable
of undergoing anaerobic or aerobic decomposition” [Article 2(1)]. The House of Lords in
its report Sustainable Landfill has noted that this definition is inadequate since it omits any
reference to time. It therefore recommended that biodegradable waste should be defined
in terms of its ability to degrade completely within the aftercare period set out in the
Directive "for leaving the site in an environmentally benign state". That period is how
given as 30 years (Common Position, European Environment Council, 23 March 1998).

BPEO — Best Practicable Environmental Option

The BPEO is the option that provides the most benefits or least damage to the
environment as a whole, at acceptable cost, over the longer term as well as the short
term. It is the outcome of a “systematic and consultative decision making procedure
which emphasises the protection of the environment across land, air and water” (12"
Report of the Royal Commission on Environmental Pollution, 1988).
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BVPI - Best Value Performance Indicator

Places a duty on local authorities to deliver services (including waste collection and waste
disposal management) to clear standards — covering both cost and quality — by the most
effective, economic and efficient means available.

CAPEX — Capital Costs
The capital expenditure costs needed to deliver a facility/ technology

CIWM - Chartered Institution of Waste Management
The independent professional body that represents waste management professionals.

DEFRA — Department of the Environment, Food and Rural Affairs

EfW — Energy from Waste

Energy from waste is the application of a sound proven combustion engineering principles
to a variety of technologies which reduce the volume and quantity, and sanitise the
municipal waste fraction, after recycling and composting has taken place, in order to
recover energy from the input material.

There are a variety of different technologies, for example, moving grate and mass burn,
which can produce energy from waste by burning mixed MSW material, after an initial
screening/ sorting process which remove large and oversize contraries. Metals are
extracted after combustion has taken place, and bottom ash produced can be used as an
aggregate. Fly ash produced is deemed hazardous, and whilst some markets exist for its
use, it is generally landfilled.

GWC - Green Waste Composting
An organic material produced through the decomposition of garden and kitchen waste.

HWSS — Household Waste Sorting Sites

Facilities provided by LCC for the disposal of waste that is usually excluded from the
regular household waste collection service (Otherwise known as Civic Amenity sites, or
household waste recycling centres).

IVC — In-vessel Composting

The IVC systems are enclosed and so are able to compost a wider variety of waste due to
increased control over environmental conditions and pests. This approach allows some
kitchen waste and other putrescible materials to be composted into a good soil
conditioner.

LATS — Landfill Allowance Trading Scheme

Article 5(2) of the EC Landfill Directive requires the UK to reduce the amount of
biodegradable municipal waste it sends to landfill, in order to prevent or reduce as far as
possible the negative effects of landfilling waste on the environment and human health.

The Government has already consulted twice on how to meet this obligation and the
option preferred by respondents was a tradable landfill permit scheme (now known as
allowances). The resultant Landfill Allowance Trading Scheme (LATS) is a means to
achieve the Directive targets rather than the instrument that imposes those targets. The
Landfill (Scheme Year and Maximum Landfill Amount) Regulations 2004 are a daughter of
the Waste and Emissions Trading Act 2003, which ratifies the EC Landfill Directive.

Landfill
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The engineered deposit of waste into or onto land.

MBT — Mechanical Biological Treatment

A treatment process dealing with residual waste after most recyclable materials have
been removed (at an MRF or through kerbside collection). The residual waste is then
mechanically sorted to produce three main fractions of recyclable materials (mainly
metals), organic material suitable for composting and materials suitable for use as refuse-
derived fuel (RDF). The result is a major reduction in waste needing to be sent to landfill
and energy recovery via the incineration of RDF.

MRF — Materials Recycling Facility
A factory capable of processing co-mingled or source separated wastes in order to
recover recyclable materials.

MT — Mechanical Treatment
Treating residual waste through a Mechanical Treatment system can
- Remove bulky objects;
Reduce the patrticle sizes of the waste;
Extract out some recyclables i.e. metals;
Produce a refuse derived fuel for energy recovery in an ATT or FBG facility, or co-
fired in an existing facility, such as a cement kiln; and,
Produce waste derived compostable organics for treatment in the AD facility.

Residual waste is initially passed through an integrated mechanical treatment system as
described above. The waste derived compostable organics are treated in an Anaerobic
Digestion facility, which is part of the integrated system with the mechanical treatment.
This produces a waste derived compost suitable for land spreading for example, and a
methane rich biogas which is combusted for electricity production on site. The AD process
is ABPR compliant, and hence is suitable for processing non-source segregated organics.

MSW — Municipal Solid Waste

The definition of MSW included in the Landfill Directive and the Waste and Emissions
Trading Act (2003) is “waste from households, and other waste that, because of its nature
or composition, is similar to waste from households.”

ODPM - Office of the Deputy Prime Minister

OPEX — Operating Costs
The operating expenditure costs needed to operate a facility/ technology i.e. to process
material.

RDF - Refuse-Derived Fuel
A fuel product derived from the combustible fraction of household waste.

SRF — Solid Recovery Fuel

The current prevalent term used for a fuel produced from combustible waste is refuse
derived fuel (RDF). The types of technologies used to prepare/ segregate a fuel fraction
from MSW include many MBT and Mechanical Heat Treatment processes. A CEN
Technical Committee (TC 343) is currently progressing standardisation work on fuels
prepared from wastes, classifying a Solid Recovered Fuel (SRF). The Ecodeco MBT
process defines its product as an SRF. It is anticipated that once standards are developed
and become accepted by users, SRF will become the terminology used by the waste
management industry. Other terminology has also been introduced to the industry as
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various fuel compositions may be prepared from waste by different processes. Examples
include @iodegradable Fuel ProductgBFP) and ®efined Renewable Biomass Fuel©
(RRBF).

Source: DEFRA (2005) Advanced Thermal Treatment of Municipal Solid Waste. Available
at:
http://www.defra.gov.uk/environment/waste/wip/newtech/pdf/AdvancedThermalTreatment.

pdf

WTS — Waste Transfer Station
A site to which waste is delivered for sorting prior to transfer to another place for recycling,
treatment or disposal.
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Appendix 13: Waste Flows for all Options and Scenarios

The two tables below provide tonnages being handled and managed/ processed in each
technology arrangement option, including Do Nothing and Do Minimum scenarios for both
Meet Targets and Exceed Targets.
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