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GLOSSARY

AC Autoclaving

AD Anaerobic Digestion

APC Air Pollution Control residues

ATT Advanced Thermal Treatment

BMT Biological Mechanical Treatment

BMW Biodegradable Municipal Waste

BVPI Best Value Performance Indicator

CHP Combined Heat and Power

CLO Compost Like Output

EfW Energy from Waste

EfW-CHP Energy from Waste with Combined Heat and Power utilisation
IBA Incinerator Bottom Ash

IvC In-Vessel Composting

LATS Landfill Allowances and Trading Scheme

HWRC Household Waste Recycling Centre

MBT-AD Mechanical Biological Treatment with Anaerobic Digestion
MBT-IVC Mechanical Biological Treatment with In-Vessel Composting

MBT-SRF Mechanical Biological Treatment producing an SRF

MRF Materials Recycling Facility

MSW Municipal Solid Waste

NPV Net Present Value

RDF Refuse Derived Fuel

ROCs Renewables Obligation Certificates

RPS RPS Planning & Development

SRF Solid Recovered Fuel (an RDF produced to a technical specification)
tpa Tonnes per annum
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STRUCTURE OF THE MUNICIPAL WASTE MANAGEMENT STRATEGY

The Municipal Waste Management Strategy identifies how Torbay should manage its waste and has
been produced in line with the guidance provided by Defra'. The Strategy comprises of a number of
documents which are summarised below in Figure 1.

Baseline
Report .
Strategic
- Environmental
Technology Headline Strategy ¢ Assessment
Report Key Objectives, Environmental
Targets and Policies Report
Legislation l,
Reoort Action Plan ;
c - Strategic
onsultation Environmental
—»
Report Assessment
Statement
Appraisal of
Municipal Solid
Waste Options
Report

Figure 1: The Structure of the Municipal Waste Management Strategy
The Municipal Waste Management Strategy consists of the following documents:

The Headline Strategy
0 What's the problem, what are we going to do?
The Baseline Report
0 Where are we now?
The Technology Report
0 Explanation of possible technologies
The Legislation Report
0 Legislation for change
The Consultation Report
0 How have stakeholders and the community been involved?
The Appraisal of Municipal Solid Waste Options for Torbay
0 Detailed analysis of options
The Strategic Environmental Assessment (SEA) Environmental Report
o Likely environmental effects of the Strategy
The Strategic Environmental Assessment (SEA) Statement
o How the findings of the SEA have been taken into account in the final Strategy

This document contains the reports highlighted in bold above.

! A practice guide for the development of Municipal Waste Management Strategies, Defra 2005
www.defra.gov.uk

Produced for Torbay Council by RPS August 2007

Page 5



Municipal Waste Management Strategy for Torbay 2008 — 2025
Appraisal of Municipal Solid Waste Options for Torbay

1 INTRODUCTION
Background
1.1 Torbay Council appointed RPS to develop specific options for the future management of

Torbay’s Municipal Solid Waste (MSW) and to appraise the preferred options on the basis of
their environmental, social and economic sustainability. This options appraisal report forms
part of the second consultation draft of Torbay’s Waste Strategy.

Scope and Approach

1.2 The following phased approach was used to assess the options available to Torbay in the

management of its MSW:

1) Review of Landfill Allowances Trading Scheme (LATS) liabilities within the context of

Torbay Council’s targets and recycling performance;

2) Review of residual waste treatment options which have the potential to meet Torbay’s

LATS targets and the development of a short-list of options for appraisal;

3) Development of options appraisal criteria and associated weightings through an

internal stakeholder workshop;

4) Detailed options appraisal to identify, if appropriate, a preferred option or options for

waste management in Torbay.

1.3 This technical report discusses the options appraisal and its outcome. Section 2 discusses
Torbay’s estimated waste growth, recycling performance and its estimated LATS liabilities.
Section 3 discusses the residual waste management options which were reviewed as part of
this study and presents the options short-listed for detailed appraisal. Section 4 summarises
the options appraisal criteria and associated weightings which were developed at a
workshop in June 2007, and presents the options appraisal results. Overall conclusions are

presented in Section 5.
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WASTE GROWTH, RECYCLING PERFORMANCE AND LATS
LIABILITIES

Waste Growth Scenarios

21

2.2

2.3

To assess Torbay's likely requirements in terms of waste management infrastructure, it is
necessary to consider in detail a range of factors. These include the estimated change in
quantity of waste generated by Torbay up to 2020, and other associated factors such as the
quantity of material that will be diverted from landfill by activities such as recycling and

composting.

In order to undertake this analysis, three different waste growth scenarios have been defined
for Torbay. These were agreed in discussion with Torbay Council:

Waste Growth Scenario 1 - 2.5% waste growth up 2019/20. This has been derived
by taking Torbay's forecast population growth rate of 1% and combining it with a waste
growth rate per head of 1.5% resulting in an overall waste growth of 2.5% per year.
This is considered to represent a reasonable worst case.

Waste Growth Scenario 2: waste growth of 1.5% up to 2009/10 declining to 1%
between 2009/10 and 2019/20. This scenario is considered to reflect a moderate
waste growth scenario where waste growth is reduced in the medium term by waste
minimisation initiatives.

Waste Growth Scenario 3: 1% growth up to 2019/20. This assumes that waste
growth per head will not increase and that MSW as a whole will only increase in line
with population growth. This could be considered to represent a ‘best case’ scenario.

Figure 2 illustrates each of these different waste growth scenarios and also shows the
proportion of BMW generated. The figure illustrates the long term variation in estimates of
waste arisings. For instance, Scenario 1 is estimated to generate approximately 20,000
tonnes more MSW than Scenario 3 by 2020.

Produced for Torbay Council by RPS August 2007
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Figure 2: Summary of MSW and BMW arisings for Waste Growth Scenarios
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Recycling Options
2.4 Torbay Council has identified three different recycling options. These are described in detail

in the Waste Strategy document. In summary:

Recycling Option 1 (RO1) — Continue with current system: Basic improvements to
Torbay’s existing recycling provision. Based on existing trends, it is assumed that
recycling performance will increase by 0.5% per year under this option.

Recycling Option 2 (RO2) — Build on current system: Improvement of the
infrastructure at civic amenity site and waste transfer station facilities to allow greater
levels of recovery, and extension of existing kerbside recycling provision. It is
assumed that recycling performance under this option will match Torbay’s current
household waste recycling target of 30% (note, however, this will not achieve the
targets set in the recent Waste Strategy for England 20072).

Recycling Option 3 (RO3) — Build on current system plus kerbside collection of
kitchen and garden waste: Improvements under Recycling Option 2 (as above) plus
the provision of a kerbside kitchen and garden waste collection for householders. This
option also assumes that an in-vessel composting (IVC) facility will be developed for
the treatment of these source-separated biodegradable wastes. Recycling
performance under this option is assumed to be the same as for RO2 plus the
additional level of performance achieved by a kitchen and garden waste collection.

Produced for Torbay Council by RPS August 2007
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25 The recycling performance for each option in the years up to 2020 are summarised in Figure
3.

Figure 3: Summary of Recycling and Composting Performance

Year Recycling and Composting Performance
(% of Household Waste)

RO1 RO2 RO3® ©ORO3 revised

estimate 2008"
2006/07 26.1 26.1 26.1 26
2007/08 26.1 26.1 26.1 27
2008/09 26.1 26.1 26.1 29
2009/10 26.6 30.0 38.5 37
2010/11 27.1 33.0 41.3 41
2011/12 27.6 33.0 41.1 44
2012/13 28.1 33.0 40.9 46
2013/14 28.6 33.0 40.7 47
2014/15 29.1 33.0 40.5 48
2015/16 29.6 40.0 47.3 48
2016/17 30.1 40.0 47.2 50
2017/18 30.6 40.0 47.0 50
2018/19 31.1 40.0 46.8 50
2019/20 31.6 40.0 46.7 50

& Revised RO3 is derived from further analysis during 2008. It is included here for information only

and is not used in the modelling within this report.

2.6 The figures illustrated in the table above relate to the recycling and composting of household
waste. The Best Value Performance Indicator (BVPI) targets set for Torbay Council are for
household waste. As discussed in the main strategy document, recycling and composting of
household waste is achieved by three key activities: 1) kerbside collection of recyclable
materials direct from households; 2) the collection and recycling of household waste via
Torbay’s civic amenity/recycling centre; and 3) material collected via recycling banks (e.g.
‘bottle banks’).

2.7 Household waste comprises the largest component of MSW. However, other components of

MSW include street sweepings, park waste and waste collected from businesses. Some of

2 The Waste Strategy for England 2007 (May 2007) sets out new household waste recycling targets for local authorities: 40% in
2010; 45% in 2015; and 50% in 2020.

® For Recycling Option 3, the proportion of waste collected for recycling and composting declines slightly between 2010/11 and
2015/16 before increasing sharply in 2015/16. There is a similar trend between 2015/16 and 2019/20. This is because the
quantity of waste collected via the kitchen and garden waste is assumed to stay constant whilst the total amount of waste is
expected to grow. The values for Recycling Option 3 in Figure 3 are based on Waste Growth Scenario 1.

* Revised February 2008 for Outline business Case modelling, joint sub-regional EfW (Entec UK®©).
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these non-household MSW materials are also recycled and composted. In assessing the
options available to Torbay for managing waste materials it is necessary to consider the
quantity of MSW as a whole and the level of recycling and composting of MSW which Torbay

currently achieves and may achieve in the future.

2.8 The figures below illustrate the estimated recycling performance for total MSW. The figures
present performance for each of the options and for each waste growth scenario, and also

illustrate the level of residual waste generated (i.e. waste not recycled or composted).

Figure 4: Recycling Performance - Waste Growth Scenario 1 (2.5% Growth)
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Figure 5: Recycling Performance - Waste Growth Scenario 2 (1.5% growth declining to 1%)
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Figure 6: Recycling Performance - Waste Growth Scenario 3 (1% growth)
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LATS Liabilities

2.9 The Waste Emissions and Trading Act sets the framework for the LATS. For each Waste
Disposal Authority this regime sets annual targets for the quantity of biodegradable municipal
waste (BMW) which an authority can landfill. These targets for individual local authorities
reflect the national targets set in the Landfill Directive.

2.10 As the title of the regime implies, there is the potential to trade Landfill Allowances under the

LATS scheme and also to bank and borrow them between different years. In summary:

" Where a local authority has a surplus of LATS Allowances compared to the quantity of
biodegradable wastes landfilled, it can ‘bank’ an element of the allowances for use in
later years. However, it is not possible to bank an allowance for use in or after a target
year (i.e. 2009/10; 2012/13 and 2019/20)°.

" A local authority can also ‘borrow’ an element of allowances from future years. Thus
an Authority can defer the effect of a shortfall in LATS allowances by bringing forward
the LATS allowances it has been allocated. As with banking, it is not possible to
borrow into a target year or to borrow allowances from beyond a target year.

" LATS allowances can also be ‘traded’ on the LATS allowance market. This allows
local authorities to buy Allowances from other authorities that have a surplus.

" Where a local authority exceeds its landfill allowances and is unable to acquire
sufficient Landfill Allowances to account for the quantity of BMW landfilled, it must pay
a fine of £150 per tonne.

2.11  Torbay Council's LATS targets are presented in Figure 7. The years highlighted in red are the

target years.

® The target years under the LATS scheme correspond to the dates of targets set at a national level in the Landfill Directive.
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Figure 7: Summary of Torbay LATS Allowances
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The figures below illustrate the LATS deficit faced by Torbay Council for each combination of

waste growth scenario and recycling option. These projections are based upon detailed

modelling of waste growth and the predicted diversion of materials from landfill through

Torbay’s recycling and composting activities.

As can be seen in each figure, Torbay faces an increasing LATS shortfall from 2007/08

onwards. It is estimated that by 2019/20 Torbay will be generating between 16,000 and

37,000 tonnes more BMW than its LATS allowance for that year.
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Figure 8: LATS Deficit - Waste Growth Scenario 1 (2.5% Growth)
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Figure 9: LATS Deficit - Waste Growth Scenario 2 (1.5% Growth declining to 1%)
55,000
50,000 -
45,000 -
40,000—_\: m I
‘@’ 35,000 N
e N
c
S 30,000 - N
)
I~
2 25,000 -
0 N
] ||
Z 20,000 + - |
™ —
15,000 IRO1 - Residual BMW ¢
[CIRO2 - Residual BMW
10,000 H i
I RO3 - Residual BMW
5,000 H ==4==| ATS Allowances
0 T T
© QA ® ) S % v & © A % )
& &P WS
SIS S S S S SO S S ST S S SO S

Produced for Torbay Council by RPS August 2007

Page 14




Figure 10: LATS Deficit - Waste Growth Scenario 3 (1% Growth)
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2.14  The figures above illustrate the uncertainty that is inherent in estimating levels of waste

2.15

2.16

growth over an extended time period. As discussed above, where the authority experiences a
deficit of LATS Allowances relative to the quantity of BMW it landfills, the authority must bank
or borrow where it can, or purchase LATS Allowances on the open market. If it fails to do this

then it will face fines of £150 per tonne of deficit.

As shown in Figure 8, the estimated LATS deficit for a combination of waste growth scenario
1 (2.5% growth) and recycling option 1 (continue with current system) is a cumulative total of
approximately 296,000 tonnes. It is possible to compensate for some of this deficit in 2007/08
and 2008/09 by banking up to 5% of the surplus Allowances from earlier years. This reduces
the estimated deficit to approximately 290,000 tonnes. Note that there is no scope for
banking or borrowing LATS Allowances after 2007/08. At a cost of £150 fine per tonne this

deficit could equate to a total cumulative cost to Torbay Council of up to £44M.

By contrast, a combination of Waste Growth Scenario 3 and Recycling Option 3 result in an
estimated cumulative LATS deficit of approximately 119,000 tonnes. Again, this deficit can be
reduced by banking of the LATS surplus in earlier years resulting in an estimated deficit of
114,000 tonnes. At a cost of £150 fine per tonne this could equate to a total cumulative cost
to Torbay Council of up to £17M.
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2.17 The above assumes that Torbay Council will need to pay the LATS fines for any deficit.
However, under the LATS scheme it is possible for the authority to buy LATS Allowances for
less than the level of fines. Since the inception of the scheme in 2005/06, LATS Allowances
have been traded on the market for between £20 and £30 per tonne. As LATS targets for
local authorities reduce over the coming years, the availability of LATS Allowances is likely to
decrease significantly and, as a result, the cost of an Allowance would be expected to
increase. However, predicting the cost of future LATS Allowances is fraught with uncertainty
and it is not possible to predict accurately the likely availability and future costs of LATS
Allowances. As such, the figures discussed above represent reasonable worst case
estimates of the potential cost to Torbay in the absence of any further landfill diversion for

residual waste.
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3 DEVELOPING A SHORT-LIST OF OPTIONS FOR APPRAISAL

Overall Approach

3.1 Whilst the shortfall in LATS and the resulting costs to Torbay Council could be significant, the
procurement of residual waste management technology to divert BMW from landfill might

enable the Council to meet its LATS targets in the medium to long term.

3.2 RPS worked closely with Torbay Council to review potential options for residual waste
management and to develop a short-list of options for appraisal. The review process began
with a long list of over sixty options capturing all potential combinations of recycling and
composting activities, medium and long-term residual treatment solutions, partnership options
and options with infrastructure both inside and outside Torbay. The long-list was based on the
generic treatment options summarised in Figure 11. A summary of the technologies
described in Figure 11 is provided in Annexe A.

Figure 11: Summary of Generic MSW Treatment Technology Options

Generic Technology Specific Technology
Incineration Energy from Waste (EfW) (Combustion)
Advanced Thermal Treatment (ATT) Gasification

Pyrolysis

Mechanical Biological Treatment (MBT) | MBT with In-Vessel Composing (MBT-IVC) producing a
compost-like output (CLO)

MBT with Anaerobic Digestion (MBT-AD)

Autoclaving with Anaerobic Digestion (AC-AD)

Pre-treatment to produce Refuse | Autoclaving

Derived Fuel (RDF) Biological Mechanical Treatment (BMT) or Biodrying
Source: RPS
3.3 In moving from the long-list to the short-list, each of the long-listed options was qualitatively

assessed in terms of its suitability for Torbay. A number of issues were considered including:

" Issues and preferences identified at a stakeholder consultation workshop6 held in
November 2006 and Torbay’s Waste Strategy development.

" Torbay'’s existing and proposed recycling and composting activities.

® Stakeholder workshop undertaken by Torbay Council and Entec UK.
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" The potential for Torbay to work in partnership with neighbouring local authorities,
including possible opportunities for Torbay to transport MSW or treated waste
materials (e.g. RDF) to existing or planned waste treatment facilities outside the Bay.

Each of these issues is discussed further below.

Recycling and Composting Activities

3.5

3.6

An outcome from the 2006 stakeholder consultation workshop was that the first priority is to
improve existing recycling infrastructure and public education. All preferred options identified

in the workshop involved building on the current recycling and composting collection system.

All options on the short-list reviewed assumed that front-end recovery would be maximised,
i.e. all options are consistent with either Recycling Option 2’ or Recycling Option 3° as
described in the Torbay Waste Strategy, with the exception of the ‘business as usual’ option

which will be assessed as recycling option 1.

Residual Waste Treatment Technologies

3.7

3.8

3.9

The November 2006 stakeholder consultation workshop identified the potential technology
options as MBT, IVC, AC, EfW and ATT. The workshop report also identified some concern
over the risk of using “new technology” whereas conversely some comments identified a wish
for Torbay to be “at the forefront”, i.e. adopting ‘advanced’ treatment technology. Due to this
spectrum of comments the review of options for the appraisal short-list assumed that no

technology options are ruled out and that Torbay is therefore currently ‘technology neutral’.

ATT technologies under consideration are gasification and pyrolysis. Note that Figure 11
refers simply to ATT options for simplicity and because proprietary technology options may

be configured to operate as either pyrolysis or gasification, or both in series.

A further key expectation from the stakeholder consultation workshop was that all preferred
technology options should meet Torbay’s specific characteristics, including MSW composition
and the seasonality of MSW caused by tourism. As such, all options considered were
reviewed on the basis of their ability to provide this flexibility. Note that the option to secure
contracts for commercial or industrial waste provides this flexibility for all residual treatment

technology options.

! Recycling Option 2: Build on the current system. This involves a step change in Torbay’s recycling practices to
increase recycling and could involve, for example, additional civic amenity site and waste transfer facilities,
improved Materials Recovery Facility (MRF) efficiency and kerbside collection of recyclables including garden

waste.

8 Recycling Option 3: As recycling option 2 plus kerbside collection of kitchen waste and garden waste.
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3.10 For the purposes of the options appraisal, the generic treatment options selected for the
short-list were EfW, ATT and MBT. For the purposes of this report we have modelled a
generic MBT process which could produce either a biologically stabilised material which could
be landfilled or a RDF. Whilst AC was not specifically ruled out, it was not considered as a
separate option because it is considered to be a form of waste treatment and, as such, could
potential comprise a part of an MBT process. See Annex A for more information.

Availability of Sites for Treatment Infrastructure

3.11 It was assumed for the purposes of this report that at least one site would be available for
developing new waste treatment infrastructure in Torbay. In identifying options for the
appraisal, it was assumed that, due to Torbay’s relatively small residual waste arisings, more

than one site would not be required for residual waste treatment infrastructure.

Partnership Options

3.12 The stakeholder consultation identified that both partnership and self-sufficiency options
should be evaluated. Additionally, a key expectation of stakeholders was to look beyond
Torbay’s boundaries in considering partnership options. Both partnership and self-sufficiency
options were considered in the review of options. Note however that following consultation
with Torbay, options were restricted to local authority partnerships. Furthermore, in
undertaking the review of options it was assumed that any local authority partnership
agreement would result in the export of residual MSW only and that Torbay would not enter a
partnership resulting in net import of MSW.

3.13 In order to define the local authority partnership options available to Torbay and select options
for the short-list, assumptions were made regarding existing or planned sites and technologies
in the adjoining authorities that may offer treatment capacity for Torbay. These assumptions

are summarised in Figure 12.
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Figure 12: Availability of Waste Management Infrastructure Near Torbay

Technology | Existing Facilities* New Facilities Planned*
Landfill Heathfield (predicted to reached permitted | None
capacity in 2016)
Efw None = Plymouth  (predicted from 2012/13):
assumed capacity available.
= Exeter (from 2010): assumed no capacity
available due to planning constraints and
low capacity (approximately 60Ktpa).
ATT None None
Note: use of Compact Power plant at
Avonmouth, Bristol ruled out due to limited
capacity and distance from Torbay
IVC Heathfield IVC. Although there is not currently | None
capacity at Heathfield, there may be potential
to extend the facility at Heathfield to accept
source-separated waste from Torbay.
AD AnDigestion, Holsworthy (capacity | None
available)&
MBT None None
Note: use of nearest existing MBT facility
(New Earth Solutions at Canford, Poole) ruled
out due to distance from Torbay.
Note:

This list was compiled in discussion with Torbay Council. A comprehensive review of facilities planned in the
region was not undertaken and, as such, this list should not be seen as exhaustive.
&Information included in February 2008.
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Short-list of Options for Appraisal

3.14

The short-list derived from the process describe above is summarised in Figure 13. This short-

list and the assumptions used in its development were reviewed and confirmed at a waste

analysis workshop held on 4 June 2007. Further details of this workshop can be found in

Annexe B.

Figure 13: Summary of Short-List

No. Option Description
1 Landfill Landfill of all residual waste (business as usual) at Heathfield.
2 Regional EfW Send residual waste to an EfW facility outside Torbay.
3 ATT Develop an ATT facility in Torbay.
4 EfW Develop an EfW facility in Torbay.

Develop an MBT-IVC facility in Torbay and send residues to an EfW
5 MBT-IVC-EfW )

outside Torbay.

Develop an MBT-AD facility in Torbay and send residues to an EfW
6 MBT-AD-EfW .

outside Torbay.

Develop an MBT-IVC facility in Torbay and send residues to landfill
7 MBT-IVC-LF .

outside Torbay.

Develop an MBT-AD facility in Torbay and send residues to landfill
8 MBT-AD-LF .

outside Torbay.
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DETAILED OPTIONS APPRAISAL

Overall Approach

4.1

4.2

4.3

4.4

4.5

This section of the report outlines the approach taken by Torbay Council and RPS to assess
and compare the costs, benefits and inherent risks of each option (see Section 3 for further
details of the short-list of options). The methodology developed for this assessment is based
upon the guidance published by the Office of Deputy Prime Minister (now Department for
Communities and Local Government) in October 2002: “Strategic Planning for Sustainable
Waste Management: Guidance on Option Development and Appraisal’. The methodology

comprises several stages.

Firstly, a set of assessment criteria was developed. Each of these assessment criteria was
assigned a weighting to reflect its relative importance in the decision-making process. This
criteria development and weighting process was undertaken at a workshop held on 4 June
2007. The workshop was attended by key internal stakeholders and decision-makers from
Torbay Council and was facilitated by RPS. A summary of the resulting criteria, their
definitions and associated weightings are presented in Figure 14. Further information on the

waste analysis workshop can be found in Annexe B.

Secondly, each option was assessed against each criterion to derive a score. Where
possible, a guantitative approach was used to score a criterion (e.g. an assessment of the
number of jobs created by each option). Where it was not possible or appropriate to apply a
quantitative approach for a specific criterion a qualitative approach was used. This involved
assigning a score of between 1 and 5 for the criterion based upon a careful consideration of
the associated issues (e.g. a qualitative assessment of the bankability of a particular waste
treatment option). Figure 14 below summarises the scoring mechanism used for each
criterion.

Thirdly, each score was then “normalised” to a scale of O to 1 to reflect its relative magnitude.
This process allows scores of different criterion to be compared by converting them to a
common scale. The lowest score for a particular criterion is normalised to O whilst the highest
score is normalised to 1. All other scores are given a value between 0 and 1 in accordance

with their relative values.

For example, the option generating the greatest number of jobs, say 10, would be given a
score of 1. The option generating the least, say 2, would be given a score of 0. All other
options are scored relatively between 0 and 1. So, for instance, an option generating 6 jobs
would be given a score of 0.5.
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4.6 Next, each score is assigned the weighting for that criterion. For example, the score of Jobs
Created would be given a weighting of 1%. So, the option which generated 6 jobs (see
above) would be assigned a normalised and weighted score for this criterion of 0.005 (i.e. 0.5
X 19%).

4.7 Finally, once all scores have been normalised