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Diversion Targets

Diversion targets are defined as meeting the requirements of the Landfill Directive for the
diversion of Biodegradable Municipal Waste (BMW) from landfill. The Landfill Allowance
Trading Scheme Allowances (of total BMW allowed to be landfilled in any one scheme year)
are based on those distributed by DEFRA in their letter of 11 August 2004. " [The model is
configured so that any amendments in allocations (following the deadline for comments of 8
October 2004) from DEFRA can be incorporated and figures updated)].

Assumed Waste Composition

Baseline data used in the Front-end model is taken from the two waste composition analyses,
“Waste and Recycling In Buckinghamshire: A compositional Study” and “Household Waste
Composition Study April and November 2000 For Milton Keynes Council”. This analysed
mixed household waste and waste at Household Waste Recycling Centres (HWRCs in BCC),
Community Recycling Centres (CRCs in MKC), fly-tippings, litter, and bulky household waste.
It is assumed that the waste composition remains stable throughout the contract period.

For calculating compliance with the Landfill Directive, the biodegradable content of mixed
MSW is assumed to be 68%, as per the 68% applied by DEFRA in devising the LATS.

The following BMW assumptions have been made for diverted waste according to the study
by Parfitt (2002) for the Strategy Unit Report;2 Organics (i.e. 100% biodegradable) includes
paper, newspaper, cardboard, timber, books and 50% of textiles; Inorganics (i.e. non
biodegradable) includes glass, cans, metal, plastic, fridges, batteries, oil, white goods,
electrical goods, non-electrical households items, non-ferrous metals and 50% of textiles. See
the tables below for full details of % BMW.

! 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

2 Parfitt, J. (2002) Analysis of Household Waste Composition and Factors Driving Waste Increases. Prepared for and
reported in Strategy Unit (2002) Waste Not, Want Not; A Strategy for Tackling the Waste Problem in England.

Cabinet Office, London
KE
N C

MILTON YNES

A4




Sv

"OMIN Pue DO Joj 9A0qe paje|ndled Siy} PUNOIE SUOHELEA By} @ousy ‘pue|bul ssoloe suolisodwod Ajoyine Jo jasejep abie| e wolj (200Z) HiHed Aq paulwslop sem ainbly %89 ay] “AJeA [iim weasis sjsem sy} jo AJjigepesbapolq

BI9A0 U} A|

1eds se ||om se Ajjeijodwa} saleA uonisodwod 8)sem Se Jey) ajou 0} Juepoduwi i} "Weal)S 9)SEM ||BJBAO0 8y} Jo A)ljigepelbapolq ay) sjuasaidal pawwns usym pue ,0iq %, pue dwod %, jo uonedidiinw ay}

MINE %,

"(2002) NiHed WOl PaUILLIBIEP SE ‘WESlIS S)Sem Loea Jo ANiiqepeBapold su) si *,01q %,

"uonIsodwod a)seMm ||eJSA0 8U} Ul sjussaidal wealis sysem ayj jeyy abejusoisad ay) st ‘. dwod %, :SejoN

%L'89 %0°004

%0°C %09 %0’y saulg

%0 %0 %60 |e}2IN SNOLIa4 UON

%0 %0 %8'C |e39N snottag

%8°0€ %001 %8°0€

%0 %0 %lL

%0 %0 %6'C a|qIsnquio) UoN “IsIy

%C6 %08 %581 3|qusnqwio) “IsIN

%L %08 %EC sa|xa)

%0 %0 %L€ onse|d asuaQg

%0 %0 %lT

%1°GC %001 %l'SC pled/iaded

MWNE% 0% | dwoos soduwiog sjsem
saukay| uoI
ejeq uonisodwo) aisep\ OMIN 2V dl9el
%S 0L %0001 %V LL %0001 %S°S9 %0001 %S°L9 %0001
%V'€ %09 %L'S %SC %09 %C' v %SC %09 %l'¥ %v'C %09 %0 saulg
%0°0 %0 %S %0°0 %0 %L %0°0 %0 %60 %0°0 %0 %99 Ie}9|\ Sno.id4 uoN
%00 %0 %C€ %00 %0 %E€ %00 %0 %l'V %00 %0 %ECT |e}J3N ShoLia4
%L'2E %004 %L2E %SCr %001 %SCr %SCe %001 %S°CE %8°CE %001 %8°CE (uapseBjuayoyny) a1uebio
%0°0 %0 %YL %0°0 %0 %V'8 %0°0 %0 %G1 %0°0 %0 %Ly sse|9
%00 %0 %0C %00 %0 %80 %00 %0 %S} %00 %0 %EC 1snquiod UoN “IsIN
%L'€ %08 %EL %81 %085 %9'€ %TC %085 %¥'v %E€ %08 %99 s|qisnquwo "SIy
%10 %08 %¥' L %2 L %0S %SC %¥'L %0S %8¢ %80 %08 %9°L s9nxaL
%00 %0 %0°G %00 %0 %L'S %00 %0 %S'S %00 %0 %v'9 onse|d asuaq
%00 %0 %8¢ %00 %0 %T¥ %00 %0 %l'S %00 %0 %S ¥ wii4 onseld
%0°0€ %001 %0°0€ %€ €T %001 %E€€C %892 %001 %8°9¢ %282 %001 %2C'8C ple9/iaded
MNE % olq % dwod % MNE % o1q % dwod % MNE % olq % dwod % MINE % o1q % dwod % uonisodwod ajsem
aquioaip s)yang ynos wiayo ajeA AingsojAy

odwo) aysep Joulsiq 004 LV dlqel



i oV
Szl 6C'1 6z1 1€ €c’l 9T'L L€} o€’} 1€ seuuo]) pjoyssnoy sod MSIN
085702 0497212 GLE7202 166°161 €€8°261 0€T28L 612706} GE8'102 v1920C (seuuo1) MSW
09512 zesee 8Lyl € JOUJO PUE SpeiL
GEZ'ShT 12e715C €81°6¥C 691252 L217€5e ve8'LeT zeTSYT €v.2Se 26L°€5C (seuuo]) ajsem pjoyssnoH [ejoL
6.1°961 L1161 ¥5Z°€6L 1207261 195706} 190°681 619781 €.£°981 056781 SPIoYasNoY JO JaquINN
0008 0008 00461 00}°LLY 006°GLY 00L2LY 00212 008'89% 006°29% uopejndod
12303 908
v€0 8€°0 GE0 9€°0 8€°0 Ge0 L¥'0 870 S0
$99°L 1L €00'CL 268, SBuu0| ) sbuislie Jayjo pue spel]
S0L°29 G80EL 9%2°89 96069 116711 192°99 616°9L 20768 6828 (s8UUO|) PIOYSSNOH - OUMH |
611961 L1161 ¥5Z°€6L 1207261 £95°061 190°681 6.9°/81 €2€°981 056781 SpIoyasnoy JO JaquinN
000'8.Y 000°8.Y 0016 00L°2LY 006°G.¥ 0012y 00Z'LLY 008°89% 006°29% . uopendod |
O¥MH 208
86°0 660 86°0 10} 20} 160 €60 860 oLk
10LT vseT 61071 SauUO0]) SBuISLIe 18I0 pue spelL
00t'79 ¥6L79 ¥05°€9 12559 16+°G9 G129 €165 €L0719 €€0'69 - (seuuoy) |
OYMH Buipnjoxa sbuisue ajsem pjoyasnoH
918°G9 91169 91069 92LY9 €€EY9 926'€9 G69°€9 9G€€9 19629 sployasnoy o JequinN
005°091 00Z°191 001291 007191 005191 0027091 002191 0027191 001291 uonejndod
oam
060 060 zLL 00'} S6'0 060 16'0 ¥8°0 180 (seuuo]) ployesnoy Jad MSIN
1G1°E 0r0'S Sh0°L (seuuo]) sBuisiie Jauyjo pue spes|
115°€C €82°€C 96682 ¥08°Ge 95t ve 6€0°€C 622°€C 65€°1C 11612 (seuuoy)
O¥MH Buipnjoxs sbuisue ajsem pjoyasnoH
660°9C 666'GC 668°GC ¥08°GC 059°GC S6V°SC 8Th'Se [ G91'Ge SP|oyasnoy 4o JequinN
00029 00619 00619 00619 00519 00519 001719 00€19 00€°19 uonejndod
oass
98°0 88°0 180 180 98°0 ¥80 680 280 18°0 (sauuo]) ployesnoy Jod MSIN
9SG (7% 682 Ammcco._.v sbuisue Jayjo pue apel]
0zrle 12871 Gerle ¥95°1€ 676°0€ 6v2°0€ 855°0€ 10£'6C 0,782 O¥MH Buipnjoxa sbuisue s)sem pjoyasnoy
9€5°9¢ v2r'oe 11€°9¢ 961°9¢ 850°9¢ 1€6°GE 761G 659°GE 657°GE Sployesnoy Jo JequinN
00688 00888 00268 00568 002706 00+°06 00116 00006 uonejndod
2as
18°0 180 98'0 260 v6°0 180 880 280 €80 (sauuo]) ployesnoy Jod MSIN
GlY'E ¥88°C v10Y (seuuo]) sBuisiie Jayio pue spes|
0v.'85 ¥62°85 110728 82109 8€€°09 ¥65°55 €10°55 80605 8/1°1G (ssuuoy)
82L°L9 818°09 820'99 10€°G9 92579 60.°€9 ¥9.29 6£029 65€°19 SPIoYasNoY O JaquINN
009°991 004991 006°G9} 00079} 0029} 005651 008°2G1 008G 001 ¥S1 uopejndod
0aAv
¥002/€002 £002/2002 2002/1002 10/000Z 00/6661 7 6/8661 8/L661 119661 9/5661 Jeap

SYDM 8U} Ul sjelajew Jo sajes ainydeo Jualind woly dn }ing osje

sonshelS alsep suljeseg 004 €V Slqel

|opow sjsem

8y 19enuod ay) Inoybnouy) ymoib sysem Bunosfoid ul pesn aie sainbiy suljeseq asay | “00Z O} G661 40} SaUASY UOHIN PUe aliysweyBuiyong Joj SONse]s 91SEm aUIjaseq ay) Saljuap! Mojaq a]qe) 8y :SO13S1je)S 3)SeAA auljaseq



sauuo] ) uosiad Jad MSIN

(sauuol) MSIN

(seuuo] ) sbuisue Jayjo pue apel]

(sauuo]) p|oyasnoH - DD

(sauuo]) O¥D Buipnjoxa sbuisue sysem pjoyasnoH

JA Y
950 150 960 890 Ggg'0 S50 150 S50 €50
826°LL1L 209'8L1L ¥96'GL1 ovL'eLL 28S'LLL €61'80L 908'LLL 95¥'901L oLL'L0L
v.€'6 18€'6 607'8
1€0'92 Lge'8z 0€6'9C 00022 L¥9'02 SL5'6L €65'0C 8618l L€€'G1
€25'28 0.8'08 929'08 ovL'L6 L¥6'06 8/9'88 €1z'16 852'e8 €11'G8
086°0LZ 090'602 090°202 00¥'502 006202 000°002 006961 00€'¥61 00%'061

002/€002

€002/200C

2002/1L00C

10/0002

00/6661 6/8661 8/L661

1/9661

9/5661

E}S SISeM sullesed DMIN ¥V S1qeL



Waste generation is projected on a per dwelling basis (Milton Keynes is generated on a per person
basis as housing data was unavailable at the outset). Thus, future waste arisings were predicted,
based on projections of planned dwelling increases (from planned number of new homes as
detailed in the County Structure Plan) by the Buckinghamshire County Council. The

dwelling/population increases determined are provided in the table below:

Table A5: BCC Projected growth in dwellings to 2030

2001 2001-2006 2006-2011 2011-2016 2016-2021 2021-2026 2026-2031
AVDC 69428 4250 4250 5400 4867 4867 4867
CcDC 36761 600 600 600 600 600 600
SBDC 26299 500 500 500 500 500 500
wDC 66616 2000 1700 1500 1750 1750 1700
BCC 199104 7350 7050 8000 7717 7717 7667

Table A6: MKC Projected population of MKC to 2030

Year

Population

219,240 250,060 272,050 293,630 317,820 340,430

BCC Waste growth projections

In order to calculate the future growth of the waste in BCC it is essential to look at past waste
arisings. To calculate MSW growth MSW has been broken down into three waste streams:

e Collected household waste (includes all household waste except HWRC/ CRC waste)
HWRC/CRC waste
e Trade and other waste

Collected Household Waste
Collected Household Waste growth rate can be broken down into two factors:

¢ Housing/population growth
e Social Growth

The predicted growth of houses for BCC has been given by each of the Districts and are stated
above (in Table A5). To predict the future social growth we have looked at past arisings per
household per year and future legislation (for example, Producer Responsibility (Packaging Waste)
Obligations) and strategies (WRAP funds, National and EU strategies).

A8
)

MILTON KEYNES




AVDC

Graph A1: Collected Household waste per household in AVDC
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1995/1996 1996/1997 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 2002/2003 2003/2004
Year

Average waste growth per household per year over last 7 yrs 0.8 %
Average waste growth per household per year over last 6 yrs -0.2%
Average waste growth per household per year over last 5 yrs -0.1%
Average waste growth per household per year over last 4 yrs -1.9%
Average waste growth per household per year over last 3 yrs -2%

The above graph shows a long term (6 year) average of the waste being reduced by 0.2% per
household per year.
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SBDC

Graph A2: Collected Household waste per household in SBDC
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1995/1996 1996/1997 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 2002/2003 2003/2004
Year

Average waste growth per household per year over last 7 yrs 1.0%
Average waste growth per household per year over last 6 yrs -0.2%
Average waste growth per household per year over last 5 yrs -0.1%
Average waste growth per household per year over last 4 yrs -0.3%
Average waste growth per household per year over last 3 yrs -3.3%

The above graph shows a long term (6 year) average of the waste being reduced by 0.2% per
household per year has been used.
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CcDC

Graph A3: Collected Household waste per household in CDC
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1995/1996 1996/1997 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 2002/2003 2003/2004
Year

Average waste growth per household per year over last 7 yrs 0.7%
Average waste growth per household per year over last 6 yrs 0.1%
Average waste growth per household per year over last 5 yrs 0.4%
Average waste growth per household per year over last 4 yrs 0.0%
Average waste growth per household per year over last 3 yrs -0.5%

The above graph shows a long term increase in waste per household per year but the short term
(3/4 years) average shows a decrease. We believe that this is the start of decrease and
stabilisation of waste growth per household per year in BCC in line with what has been seen in
other districts.
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WDC

Graph A4: Collected Household waste per household in WDC
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1995/1996 1996/1997 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 2002/2003 2003/2004
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Average waste growth per household per year over last 7 yrs 0.1%
Average waste growth per household per year over last 6 yrs 0.8%
Average waste growth per household per year over last 5 yrs 0.1%
Average waste growth per household per year over last 4 yrs -1.0%
Average waste growth per household per year over last 3 yrs -1.1%

The above graph shows a long term increase in waste per household per year but the short term
(3/4 years) average shows a decrease. We believe that this is the start of a decrease and
stabilisation of waste growth per household per year in BCC in line with what has been seen in
other districts.
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Overall

The assumption that the collected household waste per household per year is decreasing in all four
districts can be seen currently in two out of the four districts in BCC.

This minimisation will be due to a number of effects:

e Reduction in packaging
o the introduction of packaging regulations and enforcement of eco-design
o WRAP innovation fund (to encourage supermarkets to reduce packaging)
e Producer responsibility — widening of new consumer goals
e Government strategies — National Strategy for resource productivity — “Changing
Patterns — UK Government Framework for Sustainable
Consumption Production”
e Possible introduction of public charging in the long term

We have modelled the minimisation of 0.2% per annum up until 2020; after 2020 the waste arisings
per household per year are assumed to remain constant.
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HWRC waste

HWRC waste growth rate can also be broken down into two factors:

e Housing/population growth; and,
e Social Growth.

The predicted growth of houses/ population for BCC has been provided by each of the Districts and
is stated above (Table A5). To predict the future social growth we have looked at past arisings per
household and future legislation (packaging regulation) and strategies (WRAP funds, National and

EU strategies).

BCC HWRC

Graph A5: Collected HWRC waste per household in BCC
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-0.64%
-3.0%
-5%

The above graph shows a decreasing long term average of much greater than 0.2% per household
per year. However in the model we have used a minimisation of 0.2%, the same as the household
waste, as we believe that arisings per household are stabilising, and continuing these trends could

under estimate future waste arisings.
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Trade and other Waste

Trade and other waste is assumed to be mainly produced by local shops etc. This waste stream is
has been modelled in a manor that accounts for the same fluctuations as experienced by
household waste. The two factors that effect total arisings are:

e Anincrease in population will increase the waste produced by traders
e A decrease future legislation and strategies.

Therefore the future growth in trade waste was calculated by multiplying last years tonnage by the
growth used to increase collected household waste.
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Capture Rate

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:

. % Targeted: Physical property of waste stream (% of material that the council
can recycle)

. % Roll Out: % of households that the Council provide a service to

. % Participation: % of households offered a service who choose to use it
(average over year)

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

Percentage of participating householders who know what
materials can be set out for recycling/ composting?

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. For any given waste stream, a maximum capture rate of about 70% can
be achieved by the very best schemes.

Example Capture rate calculation

The Paper and Card fraction of bin waste includes dirty food packaging, tissues and coated
materials, which are not suited to recycling —about 80% is Targeted. A new kerbside recycling
service is introduced by a Council, but because of difficult access areas and flats etc, only 95% of
households are included in the Roll Out of the service. Among these households there are those
who flatly refuse to participate, 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 can be bothered) to separate a recyclable waste from their mixed refuse; in
this example say an ambitious 90% recogpnition rate is reached.

The Overall Capture rate of paper and card is therefore 80% (Targeted) * 95% (Roll Out) * 70%
(Participation) * 90% (Recognition) = 48% [i.e. less than half of the paper and card fraction is
recycled]

These principals were applied to the capture rates based on the predicted tonnages given to
Buckinghamshire and Milton Keynes County Council. Where it appeared that the predictions were
capturing more than a reasonable amount of that stream the above methodology was used to
generate a stream close to 70% to represent a high performance service. These changes were
applied to the new waste arisings and composition tonnages as a basis for short and medium term
sensitivity models and also the two long-term scenarios.

The following pages show the graphs of Buckinghamshire’s Districts and Milton Keynes (splitting
Kerbside and Bring Bank data) of the above factors. These have taken into consideration the short
and long-term initiatives that BCC and MKC have highlighted. We have also predicted future
targeted streams, roll out, participation and recognition rates (i.e. the optimised solution). We have
ensured that the capture rates do not exceed standards given in the Strategy Unit Report (2002) —
Recycling Participation Report.
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Bring Bank Capture rates are calculated on the residual waste after the kerbside waste has been
taken away.
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Appendix lll: District Recycling Performance
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Graph A52: AVDC Recycling Performance
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Graph A53: CDC Recycling Performance
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Graph A54: SBDC Recycling Performance
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Appendix IV: District LATS Performance
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Graph A56: AVDC LATS Performance
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Graph A57: CDC LATS Performance
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Graph A59: WDC LATS Performance
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Appendix V: Summary of Technologies
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GWC - Windrow Composting

Windrow composting involves stacking raw organic materials, generally source separated green
wastes, into long piles that are turned regularly with a front end loader, bucket loader or special
compost turner. This type of compost usually only accommodates green waste and generally
produces a compost to PAS100 standards (Publicly Available Specification 100, developed with the
Waste and Resources Action Programme, a standard of compost quality) .

IVC - In-vessel Composting

In-vessel facilities 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. IVC systems
may be ABPR compliant.

MBT - Mechanical Biological Treatment

Residual waste is treated through a Mechanical Biological Treatment system, which dries the
waste, degrading some organics, and then extracts out some recyclables (metals and possibly
glass), compostable organics, and a refuse derived fuel (RDF) for energy recovery. The RDF is
combusted and energy potentially recovered in an Advanced Thermal Treatment process, such as
FBG (fluids bed gasification), gasification, pyrolysis either locally or in existing facilities, which
may or may not be local, for example, in cement kilns. The market for existing facilities is extremely
fragile and fragmented and chance of obtaining a long-term contract is minimal. The compostable
organics can be treated in an In-vessel composting facility, which also serves the kerbside
collected organics. Without IVC the MBT plant would not be ABPR compliant.

MT - Mechanical Treatment and Anaerobic Digestion (AD)
Treating residual waste through a Mechanical Treatment system can:
¢ Remove bulky objects;
e Reduce the particle sizes of the waste;
e Extract out some recyclables i.e. metals;
e 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,
e Produce waste derived compostable organics for treatment in the AD facility.

The waste derived compostable organics are treated in an Anaerobic Digestion facility, which is
part of the integrated system with the mechanical treatment. The AD process produces a waste
derived compostable digestate suitable for land spreading. It also produces a methane rich biogas,
which is combusted for electricity production on site. The AD process is compliant with the Animal
By-Products Regulations (ABPR), and hence is suitable for processing non-source segregated
organics.

ATT - Advanced Thermal Treatment

Residual waste is treated through an Advanced Thermal Treatment process, such as gasification
or pyrolysis. This usually benefits from a pre-sorting/ screening process to remove bulky objects or
shred the waste and to remove metals. These systems can be built on a modular scale, with a
number of modules at a single site, or single modules built at multiple sites.

An ATT facility can also be configured to treat RDF. These also include pyrolysis and gasification.
The output specification differs slightly from an ATT plant taking mixed MSW, as detailed in
Appendix V.

EfW - Energy from Waste

Energy from waste is the application of 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.
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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.

FBG - Fluidised Bed Gasifier

A variation on traditional mass burn type EfW technology, this is a method of incineration in which
combustion takes place on a fire bed composed of inert particles such as sand or ash. When air is
blown through the bed, the material behaves as a fluid. This form of gasification is particularly
suited to treating RDF input from MBT or MT processes, because it can cope with the higher
calorific value.

AC - Autoclave

Treat residual waste through a series of interconnected steam conditioning autoclaves, 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.
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