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EXECUTIVE SUMMARY

The GLA has undertaken work that has resulted in a life cycle greenhouse gas emissions
performance standard (EPS) being developed for the management of London’s municipal
waste. London’s waste authorities in undertaking their waste management functions will
need to ensure the collection, treatment, energy generation and final disposal of municipal
waste collectively meets the EPS, or demonstrate steps and in place to meet it in the near
future.

Energy generation, as a way of treating municipal waste, needs to work with other elements
of municipal waste management to help meet the whole waste system’s EPS. In meeting
the EPS it is proposed that a carbon intensity floor be set, whereby any energy generated
from London’s municipal waste should be no more polluting in carbon terms than the source
of energy generation it displaces. This approach aligns the Mayor's waste management
goals with is goals for low carbon decentralised energy as set out in his draft Climate
Change Mitigation and Energy Strategy (CCMES)'.

In order to establish the financial and technical implications associated with this new
approach the GLA has commissioned research work (this project) to examine the waste
management activities that would enable waste authorities to best meet the EPS and meet
the carbon intensity floor and to financially and technically appraise these options.

To inform the analysis contact was made with pre-treatment and energy generation waste
facility operators to seek data on the proportion of materials produced for energy, recycling,
rejects, water loss and other processes and to obtain information on the biomass CV content
from waste treated at these facilities where available. As well as existing operators,
emphasis was placed on contacting new market entrants and demonstrator facility operators
to explore potential opportunities for producing high biomass fuel from waste.

In order to satisfy the requirements of the Brief SLR has set up a Microsoft Excel based
options assessment model to generate and analyse a number of potential scenarios. In total
the model has the potential to analyse over 2,000 waste management scenarios which cover
both existing technical practices and future scenarios based on a range of collection, pre-
treatment and energy recovery solutions for recyclates, food and residual waste. The current
model includes a number of spare slots for additional technologies and waste composition
scenarios (for future use by the GLA).

The scenarios are based on waste management technologies that are either commercially
available at present or near to proving commercial viability and that are capable of offering
affordable solutions in today’s market. Technical and economic data used to define the
technologies are based on a combination of information submitted by technology companies
and 2information from SLR databases. The list of technologies modelled is shown in Table
ES1<

The current model, and the results presented in this report, includes 200 base waste
management scenarios and assesses 5 waste composition scenarios; in total 1,000
scenarios are assessed when food waste management sub scenarios are included.

1 The Mayor’s draft climate change mitigation and energy strategy, October 2010 www.london.gov.uk
2 The technology providers are not identified by name in the results due to confidentiality restrictions.
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The modelling assesses the whole municipal waste system from waste collection through to
final reprocessing/treatment/disposal, and includes recycling, composting, pre-treatment and
energy generation options.

Table ES1: Technology Scenarios Available within the Model
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Note: * These technologies are capable of producing a high biomass SRF.

Given the considerable number of scenarios, the results are presented in graphical form as a
scatter plot. The following sub sections present the scatter plots for the carbon intensity floor
and EPS respectively.

Performance against the Carbon Intensity Floor
The carbon intensity floor is a measure of the carbon impact of generating energy from
waste and is measured as grams of carbon dioxide equivalent per unit of electricity

generation (gCO2e/kWh). The ability to meet the carbon intensity floor is affected by three
key variables:
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e the efficiency of technology employed, for example, the efficiency of incineration or
gasification;

e the amount of biomass (e.g. food, green garden and paper/card materials) in the
waste that is supplied to the facility, as higher levels of biomass make it easier to
meet the carbon intensity floor;

e the carbon intensity of the energy sources being displaced.

Of the 1,000 scenarios modelled, 990 scenarios result in electricity and heat generation from
residual and food waste management and thus feature on the scatter plots below. The ten
other scenarios do not result in a carbon intensity performance figure, and these are
scenarios where food waste is treated by aerobic digestion and the residual waste treatment
process does not involve any thermal processing (MBT aerobic biostabilisation and MBT
with SRF to landfill).

The costs of individual scenarios and corresponding carbon intensity performance are
depicted in Figure ES1 with the carbon floor level, and grid mix emissions in 2011 and
predicted for 2025 overlain as red lines. Scenarios that fall below the red lines exceed the
carbon intensity floor; conversely scenarios above the red line fail to achieve the carbon
intensity floor.

Figure ES1: Carbon Intensity Floor versus Total Cost (Net)
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A table summarising the numbers of scenarios achieving the Carbon Intensity Floor is
presented below.
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Table ES2: Recycling Options and Performance against the Carbon Intensity Floor

Number of
Scenarios Total % achieving
gggxglr'gg Scenario definition g(;?fgr']ng ggg:gfi:g |C:)Iarbon Intensity
Intensity modelled oor
Floor
Do Nothing New (based on London’s
2008/09 waste management
performance including 25 per cent 157 200 79%
recycling and composting
NC performance
25 per cent recycling and composting
rate, concentrating on dry recyclables 162 200 81%
lo only
Focus on dry recycling without food
waste collections achieving 45 per 139 200 70%
mid -d cent recycling rate
Focus on food collection achieving 45
per cent recycling and compo_stm.g 133 200 67%
performance through a combination of
mid -f mixed dry and food collections
Max GHG abatement achieving 60 per
cent recycllng and composting rate 136 200 68%
with particular emphasis on food
hi waste collection

Table ES2 illustrates that all recycling scenarios exhibit a high proportion of scenarios that
are capable of achieving the Carbon Intensity Floor. As such it can be concluded that the
carbon intensity floor is achievable across a range of recycling and composting scenarios
(and thus residual waste compositions).

The ten scenarios performing closest to the carbon intensity floor level of 400gCO.e/kWh
are presented in Table ES3.
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Table ES3: Ten Scenarios Closest to the 400gCO.e/kWh Level (all scenarios meet the EPS in 2031)
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A number of key conclusions relating to the Carbon Intensity performance of scenarios are
summarised below:

e The carbon intensity floor for electricity generation can be achieved via the full range
of recycling options. Recycling options that concentrate on high embedded carbon
materials such as metals, plastics and textiles can be beneficial due to the higher
organic component left in the residual waste stream and thus higher calorific value
from biomass;

e The efficiency of energy recovery is a key factor with respect to whether the carbon
intensity floor level of 400 gCO.,e/kWh can be achieved. In general scenarios
generating electricity from residual waste can achieve the carbon intensity floor if the
waste exhibits high biomass content and/or a high energy efficiency facility is utilised;

e The treatment of food waste through Anaerobic Digestion (with energy recovery,
biogas injection to grid, or biogas converted to a transport fuel) results in a low
carbon intensity performance due to the 100 per cent biogenic nature of the
feedstock. Thus, the treatment of food waste via AD as opposed to IVC can assist in
reducing the overall carbon intensity performance of the waste management solution;

e As a zero carbon impact technology AD offers the opportunity to compensate for high
carbon intensity residual treatment options such that the aggregated carbon intensity
performance of a scenario is able to achieve the Carbon Intensity Floor.

In summary, based on the modelling undertaken and the scenarios assessed, the Carbon
Intensity Floor level set as 400 gCO,e/kWh results in a position where a significant number
of recycling and residual waste management scenarios are capable of achieving the level or
exceeding the requirement.

Performance against the EPS

The EPS is a measure of the carbon footprint of waste management measured as tonnes
carbon dioxide equivalent per tonne of MSW managed (tCO.e/ tMSW). Meeting the carbon
intensity floor for energy generated from waste forms and important part in meeting the EPS.

Performance of the modelled scenarios compared to the EPS (for different years) is depicted
in Figure ES2; each scenario is shown as a single point characterised by carbon emissions
and cost. Scenarios that fall below the red line meet the EPS; conversely those above the
red line fail to meet the EPS.

In total, 883 of the 1,000 scenarios modelled meet the EPS in the year 2031 (currently set at
-0.24 tCO,e/tMSW).The majority of scenarios which do not achieve the EPS in 2031 are
based on No Change recycling, with a small number of scenarios based on Mid-F recycling.
Incineration high CHP and the higher performing MBT technologies (with higher diversion of
recyclable materials) are the only technology scenarios to achieve the EPS in the No
Change recycling scenarios.
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Figure ES2: EPS versus Total Waste Management Cost (Net Costs)
0 200 400 600 800 1,000

020 1 1 1 |
2 0.00 -
?N; [ ¢ L

[ ]
S 020 Cra— £p5 2020
= " = ‘.‘ 5 EPS, 2031
] . = &
& Fi “,;m.:
2 -040 - ] ‘,‘??
J2 $RAE
S
© -0.60 -
@
[$]
C
w
£
S -0.80
[1}]
o
Total MSW Cost (based on annualised CAPEX+OPEX approach) (EM)
-1.00 -

The numbers of scenarios achieving the EPS in each target year is presented in Table ES4;
demonstrating that the reduction in EPS level between target years results in a reduction of
scenarios able to meet the EPS level.

Table ES4: Scenarios Achieving EPS in Key Target Years

2015 | 2020 2031
Scenarios achieving EPS 965 | 916 | 883
% of scenarios achieving EPS | 97% | 92% | 88%

A number of key conclusions relating to the EPS are summarised below:

The modelling undertaken indicates that the EPS can be achieved by a range of
recycling options and technical scenarios. In total, 88% of the scenarios assessed
are shown to meet the EPS in 2031;

The majority of scenarios which do not meet the EPS in 2031 are based on No
Change recycling performance;

The scenarios with higher recycling performance (in particular recyclables with high
embodied carbon content) perform well against the EPS;

The lowest collection cost per tonne scenarios are those No Change scenarios, as
the cost of collecting dry recyclables and organics is greater than for residual
materials. With respect to disposal costs, the scenarios offering the lowest cost per
tonne (and achieving the carbon intensity floor and EPS) are gasification and
Incineration technologies without pretreatment;

Technology scenarios with high electrical energy efficiency or operating in CHP
mode also perform well against the EPS;

Scenarios that include SRF to cement kilns perform well because 100% of the SRF
energy is displacing the conventional fuel (primarily coal);

The EPS is flexible, in that it can be achieved through a combination of recycling,
food waste, pre-treatment and residual waste management approaches; achieving
high performance is dependent on achieving an optimum balance of all of these
elements;
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e The current predicted spend on municipal waste management in London is circa
£580m per annum®. Assessing the NC (no change/do nothing new) scenario using
London s 2009/10 municipal waste management methods, the model generates a
gross annual Capex and Opex cost estimate of £639m in 2031. The gross figures are
presented, as authorities may not see the full benefit of all revenue streams
(recyclate sales and energy generation). The model generates a net annual Capex
and Opex cost estimate of £614m.

In summary, the modelling undertaken indicates that the EPS target in 2031 of -0.24 tCO.e/t
waste can be met or exceeded through a range of waste management scenarios providing
Authorities with the flexibility to adopt waste management approaches that suit their own
particular circumstances.

Performance against the Carbon Intensity Floor and EPS

In total, 658 of the 1,000 scenarios assessed in the model achieve the EPS in 2031 (-0.24
tCO.e/t or below) and perform at or below the Carbon intensity Floor Level (400
gCO.e/kWh). The highest performing treatment technologies by recycling options and
technology type are displayed in Table ES5.

In terms of whole system municipal costs (net annualised Capex and Opex basis), the
majority of scenarios meeting the carbon intensity floor and EPS sit between £405m and
£645m, with the largest proportion of the scenarios between £550m to £625m.

3 Mayor’s Draft Municipal Waste Management Strategy, January 2010.
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Table ES5: Numbers of Scenarios Achieving the Carbon Intensity Floor and EPS
(2031) Requirements*

Recycling scenario — NC Lo mid -d | mid —f Hi Total | % of total
25% 25% 45% 45% 60% scenarios

Technology scenarios | modelled
Direct to Incineration 4

(high CHP) 5 5 5 5 5 25 100%
MBT aerobic 4* 20 19 18 18 17 92 92%
MHT 2* 16 25 25 24 23 113 90%
MBT AD 2 10 20 20 19 18 87 87%
MHT 1 10 19 20 18 17 84 84%
Dirty MRF 1 10 9 6 6 5 36 72%
Direct to Incineration 3

(medium CHP) 0 5 5 4 3 17 68%
MBT aerobic 1 0 4 4 4 4 16 64%
MBT aerobic 2 (Landfill) 0 4 4 4 4 16 64%
MBT AD 1 (Landfill) 0 4 4 2 4 14 56%
MBT aerobic 3 10 13 7 10 13 53 53%
Direct to Gasification Gas

Engine 2 0 4 4 2 2 12 48%
Direct to True Pyrolysis 1 0 4 2 12 48%
MBT aerobic 1 7 13 7 9 11 47 47%
Direct to Gasification 1 0 2 2 2 10 40%
Direct to Gasification Gas

Engine 1 0 4 2 2 2 10 40%
Direct to Incineration 2

(low CHP) 0 2 2 2 2 8 32%
Direct Incineration 1

(electricity only) 16%
Direct Gasification 2 8%
Direct to Incineration 5

(medium efficiency
electricity) 0 0 0 0 0 0 0%

Notes: * These technologies are capable of producing a high biomass SRF.
SRF generated from Pretreatment technologies (MHT, MBT and Dirty MRF) is treated via a
number of options - incineration (electricity only), cement kiln, gasification (electricity only) or

power station. MHT 1 also includes SRF to gasification (CHP).

Gasification and pyrolysis technologies where MSW is treated directly are assumed to include
a degree of on-site pretreatment

4 Technology scenarios are defined in Appendix A.
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Performance of Energy from Waste Options

The model includes a number of different options for energy generation including
incineration with and without CHP, cement kilns, co-firing in coal fired power stations and
advanced thermal treatment plants with and without CHP.

Consideration has been given to how these technologies perform as illustrated in Table ES6.
The figures presented are for a scenario where food waste is treated through Aerobic
Digestion, and thus the carbon intensity floor performance is associated with the residual
treatment only; the mid-f recycling scenario is used as an example.
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Table ES6: Performance Comparison of different Energy from Waste Options
(untreated waste to Energy from Waste, or pretreatment technologies with High
Biomass SRF to Energy from Waste)

AD option

Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion

Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion

Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion
Aerobic
Digestion

Recycling
option

3
o

3
o

3
(=N

3
(=N

3
(=1

-f

Primary Technology

MHT 1

MHT 1

MHT 1

MHT 1

MBT aerobic1
MBT aerobic1
MBT aerobicl
MBT aerobicl
MBT aerobic2
(landfill)

MBT biostab 1

MBT AD 1 (landfill)
MBT AD 2 (SRF)
MBT AD 2 (SRF)
MBT AD 2 (SRF)
MBT AD 2 (SRF)
Incineration 1
(electricity
only)_total
Incineration 2 {low
CHP)_total
Incineration 3
(medium CHP)_total
Incineration 4 (high
CHP)_total
Incineration 5
(medium efficiency
electricity)_total
Gasification 1_total
Gasification 2_total
Gasification Gas
Engine 1_total
Gasification Gas
Engine 2_total
True Pyrolysis 1_total
Dirty MRF 1

Dirty MRF 1

MHT 2

Secondary (Thermal)
Treatment

incineration_generic
cement_kiln
ATT_generic
power_station_generic
incineration_generic
cement_kiln
ATT_generic
power_station_generic

#N/A

HN/A
incineration_generic
incineration_generic
cement_kiln
ATT_generic

power_station_generic

HN/A
#N/A
HN/A

#N/A

HN/A
H#N/A
HN/A
HN/A
#N/A
#N/A
incineration_generic

ATT_generic

Gasification_CHP_generic

Assumed gross

generation
efficiency (%)
Electricity — Heat
30% 0%
0% 100%
30% 0%
36% 0%
30% 0%
0% 100%
30% 0%
36% 0%
0% 0%
0% 0%
30% 0%
30% 0%
0% 100%
30% 0%
36% 0%
30% 0%
22% 10%
20% 20%
16% 40%
24% 0%
30% 0%
21% 0%
30% 0%
32% 0%
32% 0%
30% 0%
30% 0%
32% 26%

Calorific Value [CV)
from biomass (%)

Untreated
waste

52%

52%

52%

52%

52%

52%

52%

52%

52%

52%

Carbon
Intensity
Floor
Treated Performance
waste (energy)
(SRF)  (gCO2e/kwh)
61% 471.66
61% 126.95
61% 428.83
61% 351.04
38% 714.82
38% 192.23
38% 645.37
38% 531.55
0% 0.00
0% 0.00
51% 480.19
58% 415.95
58% 123.01
58% 377.32
58% 316.21
555.21
523.96
418.53
298.42
700.42
504.17
718.60
485.49
461.54
465.12
58% 492.11
58% 446.99
61% 186.04

EPS Costs
EPS £PS lavel Total
(mass) . CAPEX+OP
achieved )
(tCOo2e/t i EX (inc
onnel collection
-0.31 2031 595.5
-0.42 2031 593.5
-0.32 2031 595.5
-0.41 2031 595.5
-0.26 2031 566.2
-0.36 2031 566.2
-0.27 2031 566.2
-0.37 2031 566.2
-0.28 2031 596.8
-0.28 2031 594.2
r
-0.30 2031 562.8
r
-0.30 2031 3710
r
-0.46 2031 571.0
r
-0.32 2031 571.0
r
-0.45 2031 571.0
r
-0.25 2031 506.4
r
-0.26 2031 568.1
r
-0.29 2031 565.4
r
-0.35 2031 557.9
r
-0.23 2020 337.2
r
-0.27 2031 447.8
r
-0.24 2020 544.6
r
-0.27 2031 525.7
r
-0.28 2031 511.5
r
-0.27 2031 539.2
r
-0.33 2031 347.7
r
-0.34 2031 547.7
r
-0.40 2031 595.5

Although Table ES6 is not a comprehensive list of energy generation options it does
illustrate the benefit of cement kilns against the carbon floor and the EPS; it also shows the
benefit of CHP enabled gasification as compared to electricity only incineration and
electricity only gasification (ATT_generic).
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Performance of Pre-treatment Technologies

Pre-treatment technologies offer the opportunity to recover additional recyclables and to
condition the residual waste prior to energy generation. The choice of pre-treatment
technology, therefore, has a direct impact on performance against the carbon intensity floor
and EPS. The model includes a number of pre-treatment technologies as follows®:

MHT — Mechanical Heat Treatment / Autoclaving;

MBT aerobic — Mechanical Biological Treatment with biodrying;

MBT AD - Mechanical Biological Treatment utilising anaerobic digestion;
Dirty MRF — Material Recycling Facility.

Performance of the pre-treatment technologies is illustrated in Table ES7.

Table ES7: Number of Pre-treatment Technologies Meeting the Carbon Intensity Floor
and EPS (2031)

Secondary Treatment

Gasification Incineration

(electricity Cement Gasification (electricity Power % of total
Primary Technology only) Kiln CHP only) Station Landfill Total scenarios
MHT 1 18 25 0 17 24 0 84 84%
MHT 2 20 25 25 18 25 0 113 90%
MBT aerobic 1 6 25 0 4 12 0 47 47%
MBT aerobic 2
(Landfill) 0 0 0 0 0 16 16 64%
MBT aerobic 3 6 25 0 4 18 0 53 53%
MBT aerobic 4 22 25 0 21 24 0 92 92%
MBT biostab 1 0 0 0 0 0 16 16 64%
MBT AD 1 (Landfill) 0 0 0 14 0 0 14 56%
MBT AD 2 (SRF) 19 25 ) 18 25 ) 87 87%
Dirty MRF 1 21 0 0 15 0 0 38 72%
Total 112 150 25 111 128 32 558 74%

The majority of pre-treatment technologies are shown to deliver a high level of compliance
against the carbon intensity floor and EPS; however certain technologies, for example forms
of mechanical heat treatment or MBT with high levels of recovery, perform well against the
carbon intensity floor and EPS with over 90% of scenarios meeting or exceeding the
minimum targets.

Technical Feasibility Assessment

The analysis undertaken by SLR and others indicates that CHP operation represents an
important factor in determining performance against the carbon intensity floor and EPS.
Whilst the analysis indicates a benefit attributable to CHP it is important to understand the
various factors that can affect whether CHP systems are commercially viable.

Equally, it is important to understand the commercial and technical implications that may
affect production and subsequent utilisation of high biomass fuels derived from municipal
waste. The report seeks to identify issues and opportunities with respect to CHP systems
and high biomass fuels.

5 The list of primary technologies includes MBT biostabilisation — Mechanical Biological Treatment with full
biostabilisation which is not a pre-treatment technology as the outputs are consigned to landfill
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1 INTRODUCTION

1.1 Project Background

The Mayor of London is preparing a new Municipal Waste Management Strategy (MWMS)
which focuses on carbon and the need to include policies to contribute to the reduction of
greenhouse gas emissions. Policies will also seek to exceed landfill directive and recycling
targets set out in the UK Waste Strategy 2007. Intrinsically linked to this commitment is a
requirement to maximise the carbon benefit of using waste in order to displace conventional
and non-renewable material and fuel sources.

The GLA has undertaken work that has resulted in a life cycle greenhouse gas emissions
performance standard (EPS) being developed. In meeting the EPS it is proposed that a
carbon intensity floor be set, whereby any energy generated from London’s municipal waste
should be no more polluting in carbon terms than the source of energy generation it
displaces. Based on the latest Defra guidance® for studies of this nature, the marginal
source of generation which is considered to be displaced is the combined cycle gas turbine
(CCGT) plant.

In order to establish the financial and technical implications associated with this new
approach the GLA has commissioned research work (this project) to examine the waste
management activities that would enable waste authorities to best meet the carbon intensity
floor and to financially and technically appraise these options.

The project scope requires that a range of waste collection and treatment scenarios are
technically and financially appraised and that the choice of scenarios will need to include a
range of high and low biomass waste compositions going for energy generation. Relevant
activities will cover the full scope of an integrated waste management service including
options to modify waste collection activities to capture additional materials with high
embodied carbon content (namely metals and plastics) through to pre-treatment
technologies to produce a solid recovered fuel (SRF) that could subsequently be used for
energy generation and recovery.

Finally, it is a requirement that the results of the option analysis should be compared
alongside 1) how London performs against the carbon floor today and 2) how the waste
scenarios modelled would perform against DECC-approved grid emission factor projections.

1.2 The Emerging Carbon Agenda

The Mayor has set out his aspiration that management of all London’s municipal waste
achieves a positive carbon outcome, particularly for waste that currently goes to landfill or
mass-burn incineration.

The draft MWMS includes a Policy for setting a greenhouse gas (GHG) emissions standard
for municipal waste management activities to reduce their impact on climate change (Policy
2).

To deliver these policy objectives the Mayor will set a minimum lifecycle CO, equivalent
emissions performance standard (EPS) for the management of London’s municipal waste.

6 DECC (2010) Valuation of Energy Use and Greenhouse Gas Emissions for Appraisal and Evaluation [online]
available at http://www.decc.gov.uk/en/content/cms/statistics/analysts group/analysts group.aspx
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All waste authorities will be expected to ensure waste management activities associated with
the collection, transport, treatment, energy recovery, and final disposal of waste collectively
meet this standard, or demonstrate that they have steps in place to meet it in the near future.

This approach is intended to support waste activities and services that reduce the amount of
municipal waste produced, and capture the greatest number and highest quality of materials
for reuse, recycling or composting.

Furthermore, the approach is intended to incentivise a move towards cleaner, efficient
energy recovery techniques for treating London’s municipal waste, particularly where both
heat and power generated are used.

This latter approach is supported by research undertaken by the GLA” which demonstrates
that energy generation using mixed waste operating in combined heat and power mode can
be carbon neutral, by avoiding CO, that would otherwise have been produced from
generating the same amount of heat and electricity using fossil fuels, such as coal and gas.

1.3 Introduction to the EPS

The Mayor of London’s draft MWMS was published for public consultation in October 2010.
A core objective of the MWMS is to develop a greenhouse gas (GHG) emissions
performance standard (EPS) for the management of London’s municipal solid waste (MSW).
The GHGs falling within the scope of the EPS include carbon dioxide (CO,), methane (CH,)
and nitrous oxide (N.O) emitted during waste management activities including recycling,
treatment and landfill. For simplicity, and in line global GHG accounting protocols, all non-
CO, emissions are converted to CO, equivalents (CO.e) for measurement against the EPS.

The EPS concept is an increasingly popular way of regional and national authorities
managing carbon emissions in the industrial, manufacturing and power generation sectors.
Following an announcement by the new coalition Government in May, the Department of
Energy and Climate Change (DECC) is currently developing an EPS for all new thermal
power stations, which might be achieved by either coal-fired or combined cycle gas turbine
(CCGT) power stations through fitting of carbon capture and storage (CCS) infrastructure.
The development of an EPS for London is therefore consistent with such approaches being
undertaken at a national level.

Work carried out by Eunomia ® proposed an EPS target (level) for London’s municipal waste
activities based on the modelling of six key scenarios which meet the recycling and
composting targets set within the draft MWMS. This work was revised in spring 2011 and
resulted in an EPS of -0.13 kg of CO.e per tonne of waste managed(kg CO.e/t) in 2015
further reducing to -0.24kgCO.e/t in 2031.

1.4 Carbon Intensity Floor for Energy Generation

The carbon intensity floor (CIF) measures the carbon dioxide emissions for each unit of
energy generated. In developing the draft MWMS the Mayor proposes that all London’s
MSW used for energy generation should exhibit a carbon intensity (kgCO,e/kWh) less than,
or equal to, the source of energy generation it displaces (otherwise known as the ‘marginal
source’ of generation), regardless of the location of the facility. In setting this goal the Mayor

7 Greenhouse gas balances of waste management scenarios, GLA January 2008.
8 http://www.london.gov.uk/sites/default/files/GLA001 MW S%20APPENDIX%204b.pdf
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is aligning the MWMS with his Climate Change Mitigation and Energy Strategy (CCMES) for
delivering low carbon energy in London.

Based on the latest Defra guidance for studies of this nature® , the ‘marginal’ source of
energy generation is combined cycle gas turbine (CCGT) plant. Such facilities are assumed
to generate electricity at a carbon intensity of 393g of CO, emissions per kilowatt hour of
electricity produced (CO.e/kWh). This marginal electricity emissions factor is projected to
remain constant at 393gCO,e/kWh until at least 2025.

Taking into account Defra’s latest guidance document, recommendations from a Peer
Review of the original Eunomia study'® and draft results from this study, the GLA has
decided to set the Carbon Intensity Floor at 400 gCO.e/kWh. It is currently intended that the
Carbon Intensity Floor will remain at the level 400 gCO.e/kWh until 2031, although this will
reviewed on a periodic basis by the GLA in line with Defra guidance.

To achieve alignment with the Mayor’s wider approach in the CCMES for appraising all types
of energy generation plant in London, performance against the carbon intensity ‘floor’ should
focus on modelling of emissions from the facility alone. As such the scope of the ‘life-cycle’
boundaries should:

e Exclude any CO, benefits of materials capture and subsequent reprocessing;

e Exclude the emissions from any reject streams sent to landfill;
Exclude the parasitic load of fuel preparation facilities, but include the ‘parasitic load’
of facilities generating energy;

e Exclude direct emissions (including N,O) from fuel preparation facilities; and

¢ Include the benefits of heat production and subsequent use when operating in CHP
mode.

As an alternative to Incineration some waste authorities are developing plans based on
production of SRF for use in cement kilns or power stations. Furthermore, certain
technologies concentrate on producing liquid or gaseous fuels rather than on the generation
of electricity. As a consequence, the following exceptions to the EPS have been adopted:

e Where the generation of biofuels from waste is used to displace very carbon
intensive fossil fuels such as petrol and diesel, waste authorities following this
approach will be assumed to have met the EPS if there is a minimum of 50%
biomass in the feedstock sent for processing.

e Where solid recovered fuel (SRF) is employed for energy recovery at a cement kiln it
will be assumed, as for biofuels that waste authorities following this approach will
meet the EPS if there is a minimum of 50% biomass in the feedstock sent for
processing.

1.5 Purpose of this Research

The previous work by Eunomia identified a range of ways of meeting the EPS and carbon
intensity floor through a combination of enhanced recycling, treatment of separately

9 DECC (2010) Valuation of Energy Use and Greenhouse Gas Emissions for Appraisal and Evaluation [online]
available at http://www.decc.gov.uk/en/content/cms/statistics/analysts group/analysts group.aspx

10 Development of a Greenhouse Gas Emissions Performance Standard for London’s Municipal Waste, August
2010 http://www.london.gov.uk/sites/default/files/GLA001 MW S%20APPENDIX%204b.pdf
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collected food wastes, pre-treatment of residual waste to recover further recyclables and
condition the waste, and high efficiency energy recovery.

During public consultation on the draft MWMS, stakeholders (particularly waste authorities)
requested that a more robust financial evaluation be undertaken to support the EPS as part
of the overall approach taken by the GLA in the development of the MWMS

The purpose of this piece of research is to rectify this situation by providing an extensive
analysis of the financial and technical implications of meeting the EPS and the carbon
intensity floor.

In carrying out this research it will be possible to determine whether those waste
management scenarios capable of achieving the carbon intensity floor and the EPS are
affordable.

1.6 Research Approach

Waste Authorities in London have to date, and continue to, implement a variety of
approaches for managing municipal waste dictated by specific local considerations and
socioeconomic factors. This multitude of options, together with the considerable number of
new and emerging waste technologies entering the market creates a large number of
potential scenarios for managing municipal waste.

In order that as wide a range of scenarios as possible can be assessed SLR’s approach to
the project has been to develop a fully auditable excel workbook that allows an extensive
range of viable waste management scenarios to be modelled and compared against each
other and against the carbon intensity floor and EPS.

Each technology option is assessed using the five recycling and composting scenarios used
by Eunomia to develop the EPS with differing residual waste compositions. Each of the
above options is further assessed through five sub options investigating the impact of
alternative methods of food waste management''. Scenario development and descriptions
are provided in Section 2.5.1 of this report. The output results focus on providing a scenario
cost, the EPS figure and if appropriate a carbon intensity floor value.

The excel workbook will become the property of the GLA on project completion and allow the
GLA to update figures with new costs or technology parameters as and when they become
available.

Input parameters, for example unit costs, can also be modified to allow Authority specific
waste management scenarios to be modelled.

The project links closely with a secondary piece of work designed to create a “GHG
Calculator tool” which will allow Authorities to model, on an ongoing basis, the performance
of their waste management services against the EPS and the carbon intensity floor.

11 Wet AD with electricity generation; Dry AD with electricity generation; Wet AD with biogas to transport fuel;
Wet AD with biogas injection to grid; and Aerobic Digestion.
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1.7 Links with the GHG Calculator Tool

The Greenhouse Gas Calculator has been commissioned by the GLA to assist Local
Authorities in assessing the greenhouse gas emissions associated with the procurement of
new waste services.

The GHG Calculator has been designed to be a flexible tool which can be used in a number
of situations, and assess a number of different elements of the waste stream. Users enter
waste data and select options which best represent their current or proposed waste
management service; the GHG Calculator processes this information and provides an
estimate of the carbon dioxide equivalent emissions associated with the scenario, and
determines whether the EPS and Carbon Intensity Floor are achieved. The model can be
utilised to test a number of scenarios and determine the comparative performance against
the EPS and Carbon Intensity Floor.

Greenhouse gas emission data utilised in the GHG Calculator has largely been obtained
from the Environment Agency WRATE software, with other sources of information and
calculations supplementing the WRATE data to enable an accurate GHG Calculator. The
background greenhouse gas data and the approach to assessing the GHG impacts from the
GHG Calculator have been utilised within this research project to determine the financial and
technical implications of meeting the carbon intensity floor and EPS. It is intended that the
GLA will make the greenhouse gas calculator publicly available with the release of the final
MWMS for adoption in Summer 2011.
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2 SCENARIO MODELLING

2.1 Methodology for Scenario Assessment

In order to satisfy the requirements of the Brief SLR has set up a Microsoft Excel based
options assessment model to generate and analyse a number of potential scenarios. In total
the model has the potential to analyse over 2,000 waste management scenarios which cover
both existing technical practices and future scenarios based on a range of collection, pre-
treatment and energy recovery solutions for recyclates, food and residual waste. The current
model includes a number of spare slots for additional technologies and waste composition
scenarios (for future use by the GLA).

The current model, and the results presented in this report, includes 200 base waste
management scenarios and assesses 5 waste composition scenarios; in total 1,000
scenarios are assessed when food waste management sub scenarios are included.

Essentially the model builds up scenarios as follows:

Step 1 — Mass Balance & Waste Flow;
Step 2 — Financial Model;

Step 3 — Carbon Model; and

Step 4 — Scenario Comparison.

The structure of the model is shown below with further details provided in Appendix A.

Figure 1: Model Structure

Technology
parameters
Current
arisings
Compaosition Carban

after recycling Intensity Floar
. Requirements
Residual

composition

Costs
(Treatment) Scenario Performance |

. . Scatterplots
calculations comparison

Material info |
(WRATE) Energy Data

Carbon

Data Carbon
Calculations

The model is developed as a set of interactive worksheets. A brief description of the
worksheets together with screenshots is provided in Appendix A.

2.2 Technology Information

To inform the analysis contact was made with pre-treatment and energy generation waste
facility operators to seek data on the proportion of materials produced for energy, recycling,
rejects, water loss and other processes and to obtain information on the biomass CV content
from waste treated at these facilities where available. As well as existing operators,
emphasis was placed on contacting new market entrants and demonstrator facility operators
to explore potential opportunities for producing high biomass fuel from waste.
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To minimise the impact on recipients and thus hopefully maximise participation, data was
requested in the form of existing mass and energy balances, information that should be
readily available.

A list of technology providers contacted and details of the responses received is set out
below:

Table 1: Results of Questionnaires

Information
provided

Quality of cost
data

Quality of

Technology Provider technical data

PRE-TREATMENT TECHNOLOGIES

MHT

Orchid

Aerothermal
Graphite

MBT
Shanks_Ecodeco

New Earth Solutions

Biffa/Greenstar
Bywaters
Alternatives

ART

Vertal

Technical and
economic data
provided

Process description

| No data provided

| No data provided
| No data provided
Clean MRF Technology

| No data provided
| No data provided

Technical and
economic data
provided

Data includes
CAPEX, OPEX and
lifecycle estimates

CAPEX but no
OPEX costs

Typical gate fees
provided
Typical gate fees
provided

Technology
description, mass
and energy
balances

No mass or energy
balance

Mass and Energy
balance provided

Dirty MRF Technology

OKLM

| No data provided

THERMAL TECHNOLOGIES

Incineration

Belvedere

SELCHP
True Pyrolysis

Pyromex
Rentech-Silvagas

First London Power
KTI/EPI (Crest
Nicholson)

Some technical data
provided

Some technical data
provided

Technical and
economic data
provided

No data provided

No data provided

Outline CAPEX and
OPEX costs

Typical gate fees
provided

CAPEX and typical
gate fees
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Technology Provider

Plasma Gasification

Advanced Plasma
Power

Gasification

Energos

Ethos

Novera- Enerkem
technology
Cyclamax — Waste 2
Energy

Gasification with gas e

ITI Energy

Information
provided

Technical and
economic data
provided

Technical and
economic data
provided

No data provided
No data provided

No data provided
ngines

Technical and
economic data

provided

Quality of cost
data

Data includes
CAPEX, OPEX and
lifecycle estimates

Data includes
CAPEX, OPEX and
lifecycle estimates

Data includes
CAPEX, OPEX and
lifecycle estimates

Quality of
technical data

Technology
description, mass
and energy
balances

Technology
description, mass
and energy
balances

Technology
description, mass
and energy
balances

Brief descriptions of some of the technologies are set out in sections 2.3 and 2.4.

2.3 Pre-treatment Technology Details

2.3.1 Orchid Environmental

The Orchid process is defined as Mechanical Heat Treatment (MHT) where the waste
materials undergo various mechanical processes and a heating element which separates,
dries and sanitises the waste to produce a range of outputs, mainly recyclables and Solid

Recovered Fuel (SRF).

The technology is a fuel preparation plant, and therefore an integrated part of a waste
management strategy rather than an end solution. The benefit of the technology is the ability
to produce a range of fuel specifications that can service different markets and be used in a
variety of thermal applications.
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Figure 2: Schematic of Orchid Heat Treatment Process

A byproduct to this process is the recovery of recyclable material. Previously contaminated
material not recovered as part of separate material collection systems is recycled into
established markets as the drying process in the rotating drums facilitates the recovery
process.

The technology’s recycling and landfill diversion performance is dependent on the input
composition, principally if it is processing Municipal Solid Waste (MSW) or Commercial &
Industrial waste (non-hazardous) (C&l waste).

2.3.2 Advanced Recycling Technologies (ART) Environmental

The ART technology is an advanced process for the conversion of mixed municipal and C&l
wastes into high grade fuel pellets that can be used as a substitute for conventional fuels in
coal fired power stations.

A combination of conventional separation equipment, thermal drying and aerobic digestion
are utilised to convert incoming waste into desired fuel products and high quality recyclates.

The ART process is capable of generating a high biomass fuel with gross CV in the range
13-17 MJ/kg and biomass content in excess of 90% by GCV, subject to final OFGEM
approval. A further issue being considered by ART is whether the generated fuels can be
potentially removed from waste regulation control.

2.3.3 Mechanical Biological Treatment

A number of technology providers were invited to submit information on their MBT processes
although no invitee responded. MBT is a well understood process and therefore data has
been extracted from SLR'’s databases.

MBT technologies operate in two potential configurations:

¢ Biostabilisation mode, in which the entire waste stream is biologically treated over
extended time periods to achieve maximum reduction in the biodegradability of the
waste, with the resulting organic product sent direct to landfill;
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e Biodrying mode, in which a combination of biological drying and mechanical
separation techniques are used to recover recyclables and a high calorific value fuel.

Both forms of technology are included in the model in order to assess the benefit of fuel
production and combustion against landfill.

2.4 Thermal Technologies

Thermal technologies for the conversion of waste to energy can be categorised under the
three generic headings of incineration, gasification and pyrolysis covering the full range of
combustion processes. Incineration or ‘mass burn’ technologies have been utilised in
Europe and the UK for many years, and are considered to be fully bankable technologies
with a number of commercial facilities operating in and around London.

Non-combustion technologies, referred to as Advanced Thermal Treatment (ATT) or
Advanced Thermal Conversion (ACT), can broken down into the following generic types:

i. Gasification (Two stage combustion; waste heat recovery only, generating
steam for energy production from steam turbines);

ii. Gasification (syngas generating technologies; with energy production from
direct gas engines);

ii. Pyrolysis; and

iv. Plasma Arc Technology.

Recent development in each of these areas has been rapid over the past few years with a
number of companies now offering commercially viable facilities. Others are still in
developmental stages and are less well documented or yet to be proven in commercial
operations.

These thermal processes involve the breakdown of combustible materials using a
combination of heat, time and an environment with low or complete absence of oxygen.

Gasification and pyrolysis processes are intermediary stages in the thermal degradation
process, characterised by the production of high calorific value fuels which are subsequently
processed to recover energy through a range of possible energy conversion technologies,
for example steam turbines or gas engines.

2.4.1 Incineration

There are a number of incinerators, designed to take untreated residual MSW operating in or
close to London. All of these facilities utilise moving grate combustion and generate
electricity via steam turbines.

The newest of London’s incineration facilities is the Riverside Resource Recovery Facility, a
Energy from Waste facility at Belvedere with an average annual capacity of 585,000 tonnes
and a net energy efficiency of 27%.

2.4.2 GQGasification

Gasification can be defined as the partial thermal degradation of a substance in the
presence of insufficient oxygen to oxidise the fuel completely. The resultant synthetic gases
(syngas) produced through such a process are typified by a combination of oxides of carbon
(both carbon monoxide and carbon dioxide), methane, water and hydrogen, with trace
amounts of higher hydrocarbons.
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A typical gasification process will largely avoid the formation of higher hydrocarbons through
control of temperature and extent of oxygen addition to the process. The avoidance of these
hydrocarbons reduces the issues associated with tars and oils formation and detrimental
impacts on downstream processes.

The quality of gas anticipated and the fine controls required to manage gas quality has led to
the emergence of two further classifications for gasification processes as staged combustion
or gas generating technologies.

Staged Combustion Technologies

In this type of process the feedstock is gasified in a primary chamber and the generated gas
is immediately subjected to additional air on passing into a secondary combustion zone.

In such processes the heat energy created through the gasification and final oxidation
phases is captured through a waste heat recovery unit to create steam.

The steam can subsequently be utilised for a combination of steam turbine generated
electrical energy and/or community heating projects. Such processes are typically closely
aligned with mass burn incineration technologies utilising moving grate technologies within
primary chambers.

Gas Generating Technologies

In this type of process the feedstock is gasified to generate a consistent and comparatively
high quality syngas. The syngas is typically cooled and ‘cleaned’ through a range of gas
scrubbing techniques to remove excess water, oils/tars, particulates and other contaminants.
The cooled and cleaned syngas is then capable of being piped as a fuel to electrical
generating plant, such as gas engines, or possibly gas turbines, depending on the quality
control and calorific value of the syngas.

Typically, gas generating technologies require a highly processed consistent fuel such as
SRF to maintain the generation of a reasonable calorific value syngas. These processes
may typically demand a feedstock of a lower moisture content, higher calorific value and
smaller particle size than is necessary for the staged combustion type processes. Typical
moisture levels in the SRF for syngas production can be as low as 3%, rising to typically 8-
10% as a maximum.

2.4.3 Pyrolysis

Pyrolysis is defined as the partial thermal degradation of a substance in the absence of
oxygen and produces a combination of synthetic fuels comprising of gas, oils and/or tars,
and a solid char.

Commercial pyrolysis processes are emerging, although such facilities typically require
feedstock quality similar to the gas generating gasification technologies. Additionally, in
order to achieve true pyrolysis conditions in the absence of air or other oxidising agents
there is a need for strict and careful control of feeding mechanisms and often, a finely sized
feedstock.

Further difficulties can arise due to the generation of a wide range of sticky tars/oils that can
create significant problems, in particular due to feedstock variability.

It is more typical to find pyrolysis employed in combination with other thermal technologies
into an integrated process. Such pyrolysis-gasification processes include applications where
an initial high temperature phase is used to initiate degradation of the feedstock with little or
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no air/oxidising agent and the resulting products pass immediately through to a more
conventional gasification phase. Secondary processes may be conventional combustion
schemes with indirect heating in a pyrolysis phase or plasma technology applications.

2.4.4 Plasma Arc Gasification

Plasma arc technology has been in use in commercial applications for a number of years
and is currently being introduced as an application relating to waste disposal and/or
treatment. Plasma arc technology is not generally used as the sole means for processing
waste materials, as this would require very high levels of energy without comparable
benefits. However, plasma arc technology can be utilised in combination with other waste
gasification/combustion technologies to provide an alternative solution for the thermal
treatment of waste.

A plasma arc utilises high voltage, high current electrical energy passing through two
electrodes to generate extremely high temperatures within the arc column created. At the
high temperatures hydrocarbon materials are decomposed to an elemental level in the
presence of oxygen and in some instances, steam. Inert materials become molten and on
cooling form an inert slag-type material, sometimes known as vitrified slag when in the
presence of silica or sand. This glassy product tends to be inert and non-leaching and can
be re-used in road construction and/or as a building material.

The hydrocarbon elements, including hydrogen, carbon and oxygen, re-combine
downstream of the extreme temperatures and form typical combustion products depending
on the ultimate process conditions.

Details of technologies classified as advanced thermal treatment are given below:

2.4.5 ITI Energy

ITI Energy Limited has developed a patented advanced gasifier that combines the benefits
of both down-draught, side-draught and up-draught gasification to produce a syngas. A
major advantage of the ITI Energy gasifier is the very low level of tar and oil in the syngas,
which combined with a highly effective gas clean-up system, means that it can be fed
directly into internal combustion gas engines, dual-fuel diesel engines and/or existing boilers
using appropriately designed burners.

The facility is designed to take Briquetted Fibre Fuel (BFF); information from ITI does not
cover the briquetting process although a specification for the BFF is provided.

2.4.6 Advanced Plasma Power (APP)

The technology offered by Advanced Plasma Power Ltd (APP) utilises a combination of
conventional fluid bed gasification with a well established plasma arc treatment technology.
This combination solves the technical problems of conventional gasification by producing a
clean, hydrogen-rich syngas capable of being used by standard gas engines to generate a
higher power output compared with that derived from conventional steam turbine systems.
The process simultaneously vitrifies all the chars and ash into a recyclable product and
radically reduces the processing costs that can be associated with direct plasma gasification.

The APP proposed Gasplasma plant can potentially operate at a local scale processing
around 100,000-150,000 tonnes of waste per annum through an integrated facility of SRF
preparation and gasification.
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Figure 3: APP Flow Diagram
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2.4.7 Pyromex

The Pyromex technology utilises a high temperature pyrolysis process operating at
temperatures up to 1700°C. At this high temperature the problems that beset standard
pyrolysis technologies, such as tar creation, are avoided. The technology therefore
produces a higher CV and higher quality syngas than competing technologies. Once
generated the syngas is cleaned before use in a gas engine generator.

2.4.8 Energos

The technology offered by Energos is a staged combustion technology, with steam heat
recovery and power generation using a steam turbine.

The staged combustion process involves an initial or primary combustion chamber into
which the feedstock is introduced and through which air is passed to partially combust the
materials, similar to a conventional grate combustion process but with restricted air flow. In
parallel, the gases generated by combustion of the solids have insufficient air to enable
complete combustion and hence a relatively ‘weak’ synthetic gas is generated. The syngas
generated is then immediately passed to a secondary combustion chamber, in which surplus
air is introduced to allow complete combustion of the syngas.

The process generates a residual bottom ash as a consequence of the solids combustion
and the flue gases subjected to conventional scrubbing techniques downstream of the waste
heat recovery boiler, similar to mass burn technologies.

The process technology is almost identical to a mass burn process, with the exception of the
staged introduction of air, to enable classification of the process as gasification and allow the
syngas generated to potentially qualify for ROCs. The process is suitable for a broad range
of relatively low quality SRF-type feedstocks and requires a slow burning material to
maintain adequate control through the primary chamber and across the moving grate.

Figure 4 shows an outline block flow diagram for the Energos process.
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Figure 4: Outline Flow Diagram for an Energos Gasification facility
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2.4.9 General Technology Details

In addition to the above technologies, SLR has incorporated details of other specific
pyrolysis and gasification technologies into the model, although the names of technology
suppliers have not been included to avoid confidentiality issues.

2.5 Mass Balance and Waste Flows

2.5.1 Waste Arisings and Waste Composition

Mass balances and waste flows have been developed which trace the movement of all
waste components from point of generation to point of final recovery or disposal. These
mass balances are based on total waste flows for London, although there is no reason why
authority specific scenarios could not be developed in future iterations of the model.

The basis of the model is the current waste management performance across London as

reported in Table 2.
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Table 2: London Waste Arisings (2009/10)"2

Method London

2007/08 2008/09 2009/10
Landfill 1,946 1,523
(percentage) 49% 40%
Incineration with EfW 912 629
(percentage) 23% 16%
Incineration without EfW 0 0
(percentage) 0% 0%
Recycled/composted 994 1,061
(percentage) 25% 28%
Other 123 613
(percentage) 3% 16%
Total 3,975 3,826

The technology options modelled are summarised in Table 3, each technology option was
modelled with 5 recycling and composting scenarios (described below). In addition each
technology was assessed with 5 sub scenarios investigating differing methods of food waste
management. The technologies producing an SRF had a further range of fuel use sub
scenarios modelled (Incineration, ATT, Cement Kiln, Power Station). The combination of the
technology scenarios and sub scenarios results in a considerable number of technical
scenarios being assessed against the current EPS and Carbon Intensity Floor level. The
study thus represents a robust and comprehensive assessment of the technical and financial
implications of achieving the EPS and carbon intensity floor.

12 Defra UK waste statistics 2009/10 www.defra.gov.uk
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Table 3: Technology Scenarios Available within the Model
Technology Type
5 o
(&) - [
5 8 S s 8 S W
= = [a) ® © ® 0 = o
8 g8 < 5 g |&gsg| = =
e m m 8 & 5 2 SED S £
= = =9 = = (4} O o0 = a
Incinerati Gasifica
MBT MBT MBTAD | 501 Gasifica | tion Gas | \"Y¢ | Dirty
MHT 1 . . 1 - . . Pyrolysis
aerobic 1 | biostab 1 . electricity | tion 1 Engine MRF 1
(Landfill) 1
only) 1
MBT MBT VBT AD | INcinerati | o oasied e Dirty
MHT 2* | aerobic 2 | biostab 2 2 (SRF) on 2 (low tion 2 Enaine Pyrolysis | MRF 2
(Landfill) | (Spare) CHP) 5 9 2 (Spare) | (Spare)
VBT AD | IMCnerali | oo | s | True
MHT 3 | MBT on3 . . .
. 3 . tion 3 Engine Pyrolysis
(Spare) | aerobic 3 (medium
(Spare) CHP) (Spare) | 3 3 (Spare)
(Spare)
MBT Incinerati | Gasifica
aerobic on 4 (high | tion 4
4* CHP) (Spare)
Incinerati
MBT ond
aerobic 5 (medium
(Spare) efficiency
electricity)

Note:* These technologies are capable of producing a high biomass SRF.

The project builds on the work previously undertaken by Eunomia and considers five

possible levels of recycling and composting options as follows:

NC i.e. “No change”: Do Nothing New (based on London’s 2008/09 waste
management performance including 25 per cent recycling and composting
performance)'®;

Lo:
only;

25 per cent recycling and composting rate, concentrating on dry recyclables

Mid-d: Focus on dry recycling without food waste collections achieving 45 per cent
recycling rate;
Mid-f: Focus on food collection achieving 45 per cent recycling and composting
performance through a combination of mixed dry and food collections;

13 Waste tonnages have been updated to 2009/10 tonnages
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e Hi: Max GHG abatement achieving 60 per cent recycling and composting rate
with particular emphasis on food waste collection.

The corresponding compositions of residual waste assumed from the five recycling and
composting options are summarised in Table 4.

Table 4: Residual Waste Compositions following different Recycling Efforts

Primary Category NC lo mid-d  mid -f hi

Paper 16% 12% 6% 9% 6%
Card 8% 8% 6% 7% 6%
Plastic Film 4% 5% 7% 7% 10%
Dense Plastic 6% 7% 4% 8% 8%
Textiles 3% 4% 4% 4% 5%
Misc. Combustible 9% 11% 13% 13% 18%
Misc. Non-combustible 6% 5% 6% 6% 8%
Glass 5% 4% 4% 5% 5%
Ferrous 5% 6% 4% 5% 5%
Non-ferrous 1% 1% 1% 1% 1%
Garden waste 11% 7% 2% 3% 2%
Kitchen waste 24% 29% 43% 32% 26%
fines 2% 1% 2% 2% 2%

2.6 Financial Modelling

2.6.1 Technology and Cost Data

In assimilating technology data, cost information was also requested from facility operators
and technology providers, however there was a general reticence to provide accurate
information.

Where technology data or cost information was not provided relevant data was extracted
from SLR technical databases.

2.6.2 Inclusion of Cost Data

The cost model has been designed to be fully inclusive and seeks to include all forms of
waste management activities from waste collection to transfer stations for the receipt and
bulking of wastes to mechanical biological treatment for preparation of waste derived fuels
through to final energy conversion.

With respect to the treatment facility costs, the assessment and results are presented using
three approaches:
e (Gate fee basis:
e Gross annualised Capex and Opex facility data (excludes incomes from electricity
and ROCs), or
e Net annualised Capex and Opex facility data (includes incomes from electricity and
ROCs).
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Table 5 sets out the cost data that has been included in the model. In some circumstances
only gate fee data is available whilst for others both gate fee and facility data are included in
the model.

Table 5: Cost modelling — Source of Cost Data

‘ Gate fees ‘Technology Unit Costs
Waste collection |
Kerbside sort ‘ Mayor’s Draft MWMS ‘
Commingled Recyclate ‘ Mayor’s Draft MWMS ‘
Food waste collections ‘ Steering Group ‘
} SLR

Mayor’s Draft MWMS

Green waste collections
Residual collections
Recycling and Transfer Stations

CA sites ‘ SLR |

Bring banks ‘ SLR ‘

MRFs | WRAP |

Transfer stations ‘ WRAP ‘

Organic wastes :

Green waste composting ‘ WRAP

Anaerobic digestion ‘ WRAP SLR database

Biogas upgrade & injection to gas
grid

|
|
SLR database
‘ SLR database
|

Biogas upgrade & vehicle fuel ‘
Aerobic digestion ‘
Waste treatment
Dirty MRFs ‘ ‘ SLR database
MBT (aerobic) ‘ WRAP ‘ SLR database
MBT (anaerobic) ‘ ‘ SLR database
Mechanical heat treatment ‘ ‘ Tech provider
Energy recovery

SLR database
Published Report

Incineration ‘
‘ Tech provider

District Heating
Gasification
Gasification with gas engines Tech provider

True pyrolysis Tech provider

Plasma gasification Tech provider

The approach for calculating annualised Capex and Opex unit costs is described in Section
2.6.3.

Waste collection costs and facilities managing recyclables are not subject to the Capex and
Opex approach. In these cases a unit fee (£/t collected or managed) is utilised. The
treatment of residual waste and food waste is assessed by the Capex and Opex approach in
addition to use of standard gate fee data.

SLR



Greenhouse Gas Modelling for Municipal Waste 20 402-01183-00003
Greater London Authority June 2011

Appendix C, D, and E include scenario summaries which contain total cost data and a
breakdown (£/t) for waste collection and waste disposal.

2.6.3 Methodology for Determining Unit Technology Costs

Where unit residual treatment technology costs (gross and net) have been supplied by
technology providers in the form of CAPEX and OPEX costs it has been necessary to
develop a per tonne cost metric that reflects the cost of receiving and processing municipal
waste. Table 6 indicates the methodology that has been used to convert input data from
technology providers into a per tonne cost estimate. A similar philosophy has been used for
information derived from SLR databases. Certain cost elements, for example management
of waste outputs are excluded from the cost metric as these are derived within the mass
balance model.

Table 6: Methodology for Deriving Unit Technology Costs

Cost Element Method

Capex costs

M&E Capex cost Supplied by tech provider

Civil Capex Cost Supplied by tech provider

Cost of capital Calculated by SLR (7% over 15 years)
Site purchase Nominal fee between £2 million and £5 million added
EPC costs Added at 7% of M&E and Civil costs
Peripherals Added at 10% of M&E and Civil costs
Opex cost

Manning Included in OPEX

Consumables Included in OPEX

Lifecycle replacement cost 5% of M&E

Insurances 1% of M&E and Civil Costs

Waste management fees
Average figure for fly ash and bottom ash disposal

Ash disposal applied

Determined from mass balance with average
Recyclables incomes/costs applied

Determined from mass balance with average costs
Landfill outputs applied

M&E: Mechanical and Electrical including installation
EPC: Engineering Prime Contractor costs associated with management of the facility
construction and project delivery

2.6.4 Gate Fee Information

Gate fee information has been drawn from three different data sources:

e WRAP Gate Fees Report;
e SLR Internal Databases;
e Pay as You Throw rates submitted by Western Riverside Waste Authority.
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The model includes data extracted from the most recent WRAP report on waste treatment
gate fees, an extract of which is given in Table 7'*. The data in the report is derived from a
survey of facilities in England, Wales, Scotland and Northern Ireland conducted during
February/March 2010. The survey covered both those procuring waste treatment, disposal
and recovery services (primarily local authorities) and service providers, including interviews
with senior managers in waste management companies (WMCs). In addition, Defra
information on facilities in PFI/PPP planning and other market intelligence is incorporated
into the report.

Table 7: Summary Information on Gate Fees (WRAP Data)

Treatment Grade/material/type of facility Median Range
MRF Paper/card/plastic bottles/cans £33 -£5to £42
Composting Open-air windrow (OAW) £24 £11 to £51
In vessel (IV)' £45 £26 to £104
AD Anaerobic digestion (AD) £57 £50 to £90
Landfill Gate fee only? £22 £11 to £44
Gate fee plus Landfill tax® £70* £59 to £92
Incineration Existing facilities* £49 £32t0 £79
Planned facilities® £92 £78 10 £109
Current market estimate® - £85t0 £120
MBT’ £75 -

" Mixed food and green/garden waste. ° This is a UK wide figure; Regional estimates appear elsewhere in the
report. ® The standard rate of landfill tax increased to £56 per tonne on 1 April 2011. * Facilities used by local
authorities surveyed. Feedback from WMCs indicates that these may not be a reliable estimate of gate fees in
the current market. 5 Based on a capacity of between 200kt and 300kt from Defra information on facilities
currently in procurement via PPP/PFI. Refer to the text in the report for information on other capacity ranges and
gate fees. ° Industry estimate through feedback from WMCs surveyed who provided an indicative range.
Insufficient data points for a range.# The landfill gate fee has been increased in the modelling to take account of
landfill tax rate in 2014 and beyond (£80 per tonne).

SLR maintains a database of gate fees drawn from a number of sources. In the majority of
cases the data represents spot prices for acceptance of commercial waste. As a
consequence the gate fees quoted are likely to be lower than those quoted for municipal
waste. Where possible the model seeks to use London specific data.

Table 8: Summary Information on Gate Fees (SLR Data)

Treatment Low High Median
AD £31 £42 £37
IVC £47 £56 £52
MHT £57 £83 £70
Incineration £73 £83 £78
MBT £62 £67 £65

14 Gate Fees Report 2010. Comparing the cost of alternative waste treatment options, WRAP
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In developing the project, members of the Steering Group were asked to submit relevant
cost data for incorporation into the study and/or for comparison against assumptions and
costs from other sources.

Due mainly to confidentiality issues many of the Steering Group members were unable to
submit data. Information was however received from West London Waste Authority and this
is replicated below.

The information in Table 9 represents the Authority’s Pay as You Throw (PAYT) rates for
2011/12. These are the rates that the Authority charges the boroughs for the disposal
service that they require. They are not gate fees, as they represent averaged costs where
more than one provider is used. They include for some transport costs, (which are
dependent upon the location of the plant), but do not include any Transfer Station operating
costs or Authority overheads.

Table 9: Summary Information on PAYT Rates

PAYT Rate
Waste Treatment Method 2011-12
(£ per tonne)
Waste to Landfill 85
Incineration 97
Dirty MRF (including transport) 86
Windrow Composting 36
In-Vessel Composting 36
Anaerobic Digestion 60

Gate fee and PAYT data is compiled for comparison purposes in Table 10.

Table 10: Comparison of Gate Fee and PAYT Rates (Median Estimates)

Waste Treatment Method PAYT Rate SLR Data WRAP Data Chosen Data

Waste to Landfill 85 70 WRAP
. . 49 (existing)

Incineration 97 78 92 (planned) WRAP
Dirty MRF (including 86 PAYT
transport)

Windrow Composting 36 24 WRAP
In-Vessel Composting 36 52 45 WRAP
Anaerobic Digestion 60 37 57 WRAP
MBT 65 75 WRAP
MHT 70 WRAP

In all cases the WRAP data has been used as it represents the most comprehensive data
set available for municipal waste contracts whereas the SLR dataset is based on spot
market prices. It is recognised that the chosen dataset may not be fully representative of all
Authorities in London.

SLR



Greenhouse Gas Modelling for Municipal Waste 23 402-01183-00003
Greater London Authority June 2011

Cost figures for source separated materials and commingled materials are included for the
recyclables stream (Table 11). These figures are in line with earlier costs published in
Mayor’s Draft MWMS.

Table 11: Gate Fees for Recyclable Materials

Waste Treatment Method Gate Fee (£/t)

Source segregated
recyclables (incl kerbside, -54
HWRC and Bring)

Commingled recyclables (to

MRF) 32

Source: Mayor’s Draft MWMS

A breakdown of how the source separated gate fee price has been derived is presented in
Table 12.

Table 12: Calculation for Source Seperated Recyclable Gate Fee

Material Type Typical tonnage split (%) Chosen cost (£/t)
Paper 42% -85
Card 9% -105
Plastic Film 3% -85
Dense Plastic 4% -215
Textiles 3% -240
Misc. Combustible 7% 20
Misc. Non-combustible 7% 20
Glass 12% -17
Ferrous 9% -137
Non-ferrous 1% -920
Kitchen waste 0% 50
Garden waste 0% 0
Fines 1% 20
blank 0% 0
blank 0% 0
Average costs for segregated recycling - -84
Handling Fee (per 1) 30.0
Net Gate Fee (per t) -54

2.6.5 Methodology for Determining Collection Costs

Cost figures associated with kerbside waste collection have been derived from the Mayor’s
Draft MWMS, other collection costs (for example bring sites and Household Waste Recycling
Centres) have been included based on judgement with respect to relative costs against the
quoted kerbside collection costs. Assumed waste collection costs are presented in Table 13.
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Table 13: Collection Cost Assumptions (£/t)

Waste Food Green Residual
Collection Recycling Waste waste Waste
Method

. 122* - SS # * *
Kerbside 77* - Commingled 324 90 64
HWRC 40 - 40 40
Bring Site 50 - - -
Other 40 - 15 64

*: Mayor’s Draft MWMS
#: Steering Group data
SS: Source segregated

2.7 Carbon Modelling

2.7.1 Carbon Intensity Floor

In order to calculate performance against the carbon intensity floor it has been necessary to
adopt a methodology to determine the carbon impacts of any waste destined for energy
generation within the waste management scenarios modelled. The purpose of the carbon
analysis is to compare the performance of the modelled scenarios against:

a. how London performs against the carbon intensity floor (using Defra guidance on the
marginal source of electricity (CCGT); and

b. how the waste scenarios modelled would perform against DECC-approved grid mix
carbon intensity projected to 2025 (as a sensitivity).

In calculating the Carbon Intensity performance for each scenario the following equation has
been utilised:

Carbon Intensity Direct emissions associated with energy generating treatment
(gCO2e/kWh) = technologies (gCOy)

Gross electricity and heat generated by the technologies (kWh
The following approach has been used to derive the carbon intensity calculation:
Numerator

The direct emissions associated with generation of electricity and heat from waste
management activities has been calculated as follows:

sum of the fossil carbon contents of each component of
the waste stream multiplied by a factor to convert to

Residual technologies carbon dioxide emissions and multiplied by a GHG factor
derived from WRATE to account for non CO, greenhouse
gas components;

Organic energy based on the direct burden emissions (per tonne input)
generating technologies determined from WRATE modelling
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Denominator
The electricity and heat generated from the facilities is calculated as follows:

Residual technologies Calorific value of the waste/SRF multiplied by a
technology specific energy efficiency factor;

Organic energy generating Input tonnage multiplied by a Biogas generation factor
technologies and energy content factor multiplied by a technology
specific energy efficiency factor

2.7.2 Environmental Performance Standard

Consideration was given to using WRATE to conduct the carbon analysis to determine
performance against the EPS. However given the number of scenarios that are being
considered this approach has not been progressed. Instead a simplified methodology has
been adopted based on key carbon metrics derived in WRATE for key processes and
material outputs. As such it is possible to determine the carbon performance of all modelled
scenarios.

The methodology, which mirrors the approach being adopted in the GHG Calculator tool for
the EPS calculations, is described below (Figure 5):

Figure 5: Elements Incorporated into a Facility Carbon Footprint for EPS

Direct
Burdens
ATMOSPHERIC
EMISSIONS

InDirect ]
Burdens Avoided

ENERGY USE Burdens
RECYCLABLES

Overall Facility
Carbon Footprint
Indirect
Burdens Avoided
RAW MATERIALS Burdens
ENERGY /HEAT

Capital
Burdens
CONSTRUCTION

Note: the capital burdens of all facilities (existing and new) are divided by the capacity and
operational lifetime of the facility to generate a per tonne impact which is attributed to each
tonne of waste managed through the facility. This is comparable to the methodology used in
WRATE to derive capital burdens.
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Methodology for calculating Carbon Footprints for EPS

Atmospheric
Emissions

Indirect Burdens
(Raw Materials)
Capital Burdens
(Construction)
Indirect Burdens
(Energy Use)
Avoided Burdens
(Recyclables)

Avoided Burdens

Direct CO2 emissions computed from the carbon content of the waste.
Emissions of other GHGs (CH4, N20) will be determined from
WRATE by calculating a total GHG:CO2 factor.

The GHG:CO2 factor is applied to calculated CO2 emissions to
determine total GHGs (CO2e)

Derived from WRATE and assigned on a per tonne basis.

Derived from WRATE and assigned on a per tonne basis.

An energy use value per tonne is derived from WRATE.
Grid relevant factors applied to derive carbon benefits.

Benefit is assigned on a per tonne basis for individual materials.
Choice of datasets e.g. WRATE or DEFRA/DECC.

Waste calorific value will be derived from waste composition.

Energy efficiency factors applied to derive energy outputs.

(Energy/Heat) Grid relevant factors applied to derive carbon benefits.

The model includes the cost of waste transport activities but does not calculate the carbon
impact associated with transport of waste in line with the EPS methodology as proposed in
the Mayor’s draft MWMS, although the ability to do so at a later date is included. In SLR’s
previous experience, the impacts of transportation (when assessing a full MSW solution) are
relatively minor in comparison to the impacts associated with the recycling and residual
treatment processes. The latest EPS report by Eunomia concludes that the total emissions
associated with meeting the EPS for London in 2031 is -1,029.8 ktCO.e, transportation
contributes 43.9 ktCO.e to the total figure, thus demonstrating a small overall impact relative
to the emissions associated with reprocessing and treatment of materials.
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3 MODELLING RESULTS

3.1 Comparative Costs of Energy Generation Technologies

Using technical data from technology providers it is possible to compare the Capex and unit
costs of different forms of energy generation as indicated in Table 14. The net annual cost
per tonne represents the annualised Capex and Opex costs and includes income from
energy generation, including ROCS income, as well as the cost of pre-treatment in the case
of gasification with gas engines.

Table 14: Comparative Costs of Energy Generating Technologies

Capex per Net annual
tonne cost per tonne

Incineration (200ktpa) £ 830 £ 82
Incineration (300ktpa) £ 670 £ 58
Incineration (670ktpa) £ 520 £ 37
Staged combustion (96 ktpa) £ 540 £ 64
Gasification with engines (45

ktpa) £ 560 £ 51
True pyrolysis (75 ktpa) £ 450 £ 61
Plasma gasification (150 ktpa) £ 520 £ M

Table 14 indicates that there is no clear winner with respect to costs for energy generation
technologies. The 200 ktpa Incineration is relatively expensive on all three cost metrics
however the two larger scale Incineration plant deliver comparable cost performance to the
advanced conversion technologies. It is important to note that the capital costs are based on
different scale of facilities and therefore direct comparison of capital costs on a per tonne
basis will not be truly accurate.

3.2 Comparative Technical Factors for Thermal Treatment technologies

There are a range of factors that impact on the commercial viability of energy generating
technologies; two important factors are net energy efficiency and unit capacity. The former
factor identifies the quantity of input calorific value that is ultimately converted into grid
exportable electricity and usable heat whilst the latter defines the plant throughput and the
number of units required to satisfy a given treatment capacity.

Table 15 indicates marginal differences between the net electrical energy efficiencies of the

different technologies with the large scale Incinerator delivering the highest electrical energy
efficiency.
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Table 15: Net Energy Efficiency of Example Energy Generating Technologies

Net energy

efficiency
Incineration (200ktpa) 23%
Incineration (300ktpa) 23%
Incineration (670ktpa) 27%
Staged combustion 17%
Gasification with engines 27%
True pyrolysis 23%
Plasma gasification 23%

As one would expect for modular type technologies Table 16 indicates that the ACT
technologies would require a significant number of units to match the combined processing
capacity of a large scale incineration facility.

Table 16: Module Capacities for Energy Generating Technologies

Typical Capacity Number of
per module (ktpa)  equivalent units
Incineration (200ktpa) 200 3.25
Incineration (300ktpa) 150 4.5
Incineration (670ktpa) 225 3
Staged combustion 48 14
Gasification with engines 10 68
True pyrolysis 25 27
Plasma gasification 50 14

1. Technology for comparison taken to be the Riverside Resource Recovery Facility
Modularity infers a greater number of lower capacity plants made up of singular or multiple

units. Whilst this increases the overall numbers of facilities required this situation can yield
benefits for integration into district heating networks.

3.3 Combined Heat and Power

3.3.1 ACT technologies

A number of the ACT technologies indicated the ability to generate useable heat for export
(Figure 6).

For example, the Sankey diagram submitted by ITT indicates heat availability for CHP of
2MWh, based on a fuel input of 7 MWh.
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Figure 6: Energy Flow Diagram for an ACT Technology

Engines and their lubricating oil must be cooled to prevent overheating. This cooling system
provides heat in the form of hot water, which is produced whenever the engine is running,
irrespective of whether or not it can be used. In a packaged CHP unit, the engine/lubricating
oil cooling system is usually connected to a heat exchanger that can also recover heat from
the engine exhaust, which helps to maximise the efficiency of energy recovery from the
engine. Cooling system heat and exhaust heat are recovered in roughly equal proportions
from a gas engine CHP package. The heat from the engine is typically at around 80°C, but
some engines can operate using pressurised hot water, which delivers heat at up to 120°C.

3.3.2 District Heating Networks

Due to the range of factors that must be taken into consideration when planning District
Heating Networks it is not easy to determine a so-called average cost for development of a
District heating Network (DHN). However, data is available from a recent DECC report'
which provides average DHN connection costs for different types of dwelling. These costs
are replicated in Table 17:

Table 17: Indicative Costs for DHN Networks

DHN HIU and
Network Costs per dwelling: infrastructure DHN branch heat
by house type cost cost meter Total
Small terrace £2,135 £1,912 £2,300 £6,347
Medium/large terrace £2,135 £2,255 £2,300 £6,690
Semi-detached: dense £2,719 £2,598 £2,300 £7,617
Semi-detached: less dense £2,719 £3,198 £2,300 £8,217
Converted flat £712 £752 £2,300 £3,764
Low rise flat £1,500 £1,500 £2,300 £5,300
High rise flat £1,000 £1,500 £2,300 £4,800
Average £1,846 £1,959 £2,300 £6,105

HIU — Heat Interface Unit (heat exchanger)

15 The Potential and Costs of District Heating Networks. A report to the Department of Energy and Climate
Change. Poyry April 2009

SLR



Greenhouse Gas Modelling for Municipal Waste 30 402-01183-00003
Greater London Authority June 2011

In order to establish a unit cost for a CHP network it is also important to account for
operating costs and incomes. The unit costs and assumptions presented in Table 18 are
used to derive a cost profile for a DHN system for a residential led development.

Table 18: DHN Network Cost Assumptions

Assumptions Value Reference
Opex Costs 5% of Capex SLR Assumption
Price of heat (£/MWh) £35 DECC
Average domestic heat 13.3 MWh OFGEM (Cert 2008-2011)
consumption per annum

Peak winter thermal load per 5.5 KW SLR Assumption
property

Renewaple Heat Incentive £26/MWh RHI Scheme
(Large Biomass)

Target IRR 6-10% Poyry
I,’;\(/aerage take-up over scheme 80% SLR
Lost Energy Income (£/MWh) £35

An example costs assessment for a 25MWe system is set out in Table 19.

Table 19: DHN Network Cost Assessment

Heat Efficiency 10% 20% 40%
Gross Electrical Efficiency 22% 20% 16%
Average number of properties 2169 4777 11980
Capital Cost - DHN £13,242,101 £29,165,490 £73,140,652
Net Income -£9,904,517 -£21,814,522 -£54,706,038
Net Cost £3,337,583 £7,350,967 £18,434,614
IRR (%) -1.88% -1.88% -1.88%

Modelling of the DHN network costs indicates that a residential DHN network is unlikely to
provide a positive payback over a 20 year period. If heat is costed at £60 per MWh,
consistent with expectations of domestic gas price rises the IRR improves to 4.13%. Whilst
these costs are only indicative they do show that the economic benefits of CHP and district
heating are very fragile. This is not to say that a DHN would not be commercially viable but it
is unlikely that the network would be delivered under the same finance arrangements as the
thermal plant. Since the payback period is somewhat longer than would be expected for the
thermal plant the DHN would need to be delivered as a long-term infrastructure investment
similar to the approach adopted in Nottingham and Sheffield.

Domestic heating is not the only opportunity for heat utilisation from energy plant. Industrial
and commercial users may offer a more significant and achievable heat resource than
domestic heat networks. Costs of CHP connection for industrial heat users are very site
specific but maybe as simple as a flow and return connection into an existing heat
distribution. As such, the capital costs for an industrial linked system are likely to be lower
than for those presented above.

A further consideration for DHNs connected to steam generating plant is the relationship
between electrical generating efficiency and heat output. For CHP Schemes that include

SLR



Greenhouse Gas Modelling for Municipal Waste 31 402-01183-00003
Greater London Authority June 2011

fully or partially condensing (pass-out) steam turbines, power efficiency will decline as steam
extraction increases for a given fuel consumption, so there is a balance between increasing
heat recovery and reducing power output. The trade between heat to site and power for such
Schemes is known as the Z ratio.

The Z ratio depends on a variety of factors, including the pressure and temperature of the
steam supplied to site, steam turbine generating set’s thermodynamic (isentropic) and
mechanical efficiencies and vacuum (or pressure) maintained in the condenser.

Z ratios can be calculated based on the above data inputs or determined by plant
measurements. For the purposes of this project a Z ratio of 5 has been chosen as
representative of the range exhibited across different CHP schemes. Theoretical efficiencies
for different size generating sets are presented in Table 20.

Table 20: Theoretical Efficiencies for CHP Operations

Heat Efficiency Turbine Size (MW)

(MW) 2 5 10 25 50
0% 19.6% 21.1% 22.3% 23.8% 24.9%

10.0% 17.6% 19.1% 20.3% 21.8% 22.9%

20.0% 15.6% 17.1% 18.3% 19.8% 20.9%

30.0% 13.6% 15.1% 16.3% 17.8% 18.9%

40.0% 11.6% 13.1% 14.3% 15.8% 16.9%

50.0% 9.6% 11.1% 12.3% 13.8% 14.9%

3.4 Renewable Energy Fiscal Incentives for CHP

Developers and operators of CHP system will most likely wish to attract additional fiscal
benefits that recognise the renewable energy status of the CHP system. Potential fiscal
benefits for CHP come in two forms:

¢ Renewable Obligation Certificates for exported electricity available to plants that
achieve Good Quality CHP (CHPQA) status;
¢ Renewable Heat Incentives (RHIs) for eligible heat exported from the site.

Details of the two schemes are presented below;

3.4.1 Good Quality CHP

The CHPQA Good Quality standard is only relevant to facilities wishing to claim ROCs on
exported electricity rather than on exported heat.

To be defined as Good Quality, new CHP schemes must achieve a Quality Index (Ql) of
105, where Ql is derived from a factored power and heat efficiency formulae. The CHPQA
standard also requires a minimum 20% electricity efficiency.

There is some indication that this approach will be discontinued in the future'®.

16 RO-RHI interaction Policy options — Combined Heat and Power Association
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3.4.2 Renewable Heat Incentive

A recent development that alters the fiscal benefits of CHP is the Renewable Heat Incentive
(RHI) scheme. The RHI, recently launched by DECC does not require CHP schemes
wishing to claim under the RHI to meet the Good Quality standard. This is because the
Government believes the RHI will be a sufficient incentive to optimise generation of heat
from CHP.

It is too early to tell whether the RHI will provide sufficient fiscal stimulus for widespread
adoption of CHP enabled energy from waste schemes however given the low take-up so far
of the ROCS approach it is considered likely that Energy from waste CHP operators will
seek fiscal support through the RHIs.

3.5 Comparison of Solutions

As detailed in section 1.5, the purpose of this research is to provide an analysis of the
financial and technical implications of meeting the EPS and the carbon intensity floor.

The modelling assesses the whole municipal waste system from waste collection through to
final reprocessing/treatment/disposal, and includes recycling, composting and residual
treatment materials.

In order that as wider range of scenarios as possible can be assessed SLR’s approach to
the project has been to develop a fully auditable excel workbook that allows an extensive
range of viable waste management scenarios to be modelled and compared against each
other and against the carbon intensity floor and EPS. This workbook is the property of the
GLA, but due to commercially sensitive waste technology provider data and costs is not
available for wider interrogation. The model is however fully auditable and modifications to
assumptions, technology parameters and compositions can be investigated by the GLA.

In total the model has the potential to analyse over 2000 waste management scenarios
which cover both existing technical practices and future scenarios based on a range of
collection, pre-treatment and energy recovery solutions for recyclates, food and residual
waste. The current model includes a number of spare slots for additional technologies and
waste composition scenarios (for future use by the GLA).

Given the considerable number of scenarios, the results are presented in graphical form as a
scatter plot. The following sub sections present the scatter plots for the carbon intensity floor
and EPS respectively.

Full details of scenarios assessed are contained in Appendix C. The scenarios ranked by
Carbon Intensity Floor figure are included in Appendix D, whilst Appendix E presents those
scenarios that achieve the EPS in 2031.

3.5.1 Performance against the Carbon Intensity Floor

The ability to meet the carbon intensity floor is affected by three key variables:

e the energy efficiency of technology employed, for example, the efficiency of
incineration or gasification and whether the technology generates electricity only
or electricity and heat;

e the amount of biomass (e.g. food, green garden and paper/card materials) in the
waste that is supplied to the facility, as higher levels of biomass make it easier to
meet the carbon intensity floor; and,
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e The carbon intensity of the energy sources being displaced.

Of the 1,000 scenarios modelled, 990 scenarios result in electricity and heat generation from
residual and food waste management and thus feature on the scatter plots below. Ten
scenarios do not result in a carbon intensity performance figure, and these are scenarios
where food waste is treated by aerobic digestion and the residual waste treatment process
does not involve any thermal processing (MBT aerobic biostabilisation and MBT with SRF to
landfill.

The costs of individual scenarios and corresponding carbon intensity performance are
depicted in Figure 7 to Figure 9 with the carbon floor level, and grid mix emissions in 2011
and predicted to 2025 overlain as red lines. The scatter charts show the carbon intensity on
the Y-axis and the whole system cost (collection and disposal) on the X-axis for each
scenario modelled. The chart presents the performance of each scenario against the current
carbon intensity floor level (400gCO.e/kWh) and also the carbon intensity of the UK
electricity grid mix for 2011 (469 gCO.e/kWh) and 2025 (362 gCO,e/kWh) to provide further
context. The grid mix figures have been obtained from the DECC Low Carbon Transition
Plan'’. Scenarios that fall below the red lines exceed the carbon intensity floor; conversely
scenarios above the red line fail to achieve the carbon intensity floor.

17
http://www.decc.gov.uk/assets/decc/White%20Papers/UK%20Low%20Carbon%20Transition%20Plan%20W P09/
1 20090724153238 e @@ lowcarbontransitionplan.pdf
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Figure 7: Carbon Intensity Floor versus Gross Capex/Opex Costs
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Figure 8: Carbon Intensity Floor versus Net Capex/Opex Costs
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Figure 9 which plots the carbon intensity floor against the gate fee prices shows a more
linear distribution; this is due to less differentiation in gate fees within each technology type
as opposed to the Capex/Opex costs calculated for individual technology providers. The
different cost ranges are presented to allow the user to see the variation in cost of achieving
the carbon intensity floor using the different financial approaches.
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Figure 9: Carbon Intensity Floor versus Gate Fee Costs
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Of the 990 energy generating scenarios, 727 scenarios (73%) result in emissions of 400g
CO.e/kWh or less, and thus meet the current level set for the carbon intensity floor. If the
carbon intensity floor level was set at the DECC grid mix in 2011 (469 gCO2e/kWh) then the
numbers of scenarios that achieve the target increases to 856, or 86% of the energy
generating residual waste scenarios. Correspondingly, if the carbon intensity floor is set at
the lower emission level of DECC grid mix in the year 2025 (362gCO.e/kWh) then the
number of technical scenarios achieving the target reduces to 631 (64%).

In terms of whole system municipal costs (net annualised Capex and Opex basis), the
majority of scenarios which meet the carbon intensity floor sit between £500m and £650m,
with the largest proportion of the scenarios between £550m to £650m. This compares to the
current predicted spend of circa £580m per annum on municipal waste management in
London'®. Assessing the NC (no change/do nothing new) scenario using London s 2009/10
municipal waste management methods, the model generates a gross annual Capex and
Opex cost estimate of £639m in 2031. The gross figures are presented, as authorities may
not see the full benefit of all revenue streams (recyclate sales and energy generation). The
model generates a net annual Capex and Opex cost estimate of £614m.

A table summarising the numbers of scenarios achieving the Carbon Intensity Floor is
presented below (Table 21).

18 Mayor’s Draft Municipal Waste Management Strategy, January 2010.
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Table 21: Recycling Options and Performance against the Carbon Intensity Floor

Number of % achieving
. . Scenarios Total number | Carbon
Recycling S CETen achieving Carbon | of scenarios Intensity
Scenario Intensity Floor modelled Floor

Do Nothing New (based on
London’s 2008/09 waste
management performance
including 25 per cent recycling and
NC composting performance 157 200 79%

25 per cent recycling and
composting rate, concentrating on
lo dry recyclables only 162 200 81%

Focus on dry recycling without food
waste collections achieving 45 per
mid -d cent recycling rate 139 200 70%

Focus on food collection achieving
45 per cent recycling and
composting performance through a
combination of mixed dry and food
mid -f collections 133 200 67%

Max GHG abatement achieving 60
per cent recycling and composting
rate with particular emphasis on
hi food waste collection 136 200 68%

The “lo” recycling option demonstrates a marginally higher proportion of scenarios achieving
the Carbon Intensity Floor, this is associated with the higher CV value from biomass (range
of 43-73% for treated (SRF) waste, which compares to 40-70% for treated (SRF) CV from
biomass for the “mid-d” recycling option). However, the results do not indicate a significant
variation, and as such it can be concluded that the carbon intensity floor is achievable across
a range of recycling and composting scenarios (and thus residual waste compositions).

Recycling collection schemes that focus on materials with a high fossil carbon content (e.g.
plastics) will result in a waste with a higher CV content from biomass waste which will
improve the ability to meet the carbon intensity floor. The focus on materials with a high
embodied carbon content (e.g. non ferrous metals) will not necessarily impact on the carbon
intensity floor, however it will significantly contribute towards meeting the EPS.

Table 22 details the numbers of scenarios achieving the Carbon Intensity Floor of 400
gCO.e/kWh or less for each residual treatment technology type.
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The proportion of scenarios achieving the Carbon Intensity Floor across different technology
types ranges from 0-100%, the energy efficiency of each residual technology type is the key
factor determining factor relating to whether an emission level of 400 gCO.e/kWh is
achieved, As an example Incineration with a high performing CHP scheme is the technical
option with 100% of scenarios achieving the Carbon intensity Floor. Furthermore, it is
apparent that scenarios based on electricity only are more likely to find achieving the carbon
intensity floor a challenge. The exception to this statement is where a facility is operating at
high energy efficiencies in the order of 30% gross, or where the untreated feedstock is high
in biomass (circa 69% CV from biomass)'®. This means that the RRRF Incinerator could
achieve the Carbon Intensity Floor with the correct balance of biomass in the untreated
waste due to high energy generating efficiency whereas less efficient facilities are unlikely to
do so.

The level and type of pre-treatment is also a factor that impacts on overall carbon intensity.

19 Sensitivity testing of the model was undertaken utilising one of the spare composition slots. The ‘No Change’
scenario and composition were duplicated, and the residual waste composition was altered (by increasing paper
and card, reducing plastics and miscellaneous combustibles) to obtain a CV from biomass of circa 69%. On this
basis a scenario with food wastes to aerobic digestion (i.e. no impact on the carbon intensity performance) and
untreated waste to Incineration with electricity generation (circa 30% gross) results in a carbon intensity floor
performance of 366 gCO»e/kWh.
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Table 22: Residual Treatment Technology Options and Performance against the
Carbon Intensity Floor

Number of scenarios

Total number of

% achieving

achieving the Carbon | scenarios Carbon
Technology scenario Intensity Floor assessed Intensity Floor
MHT 1 94 100 94%
MHT 2* 122 125 98%
MBT aerobic 1 47 100 47%
MBT aerobic 2 (Landfill) 20 25 80%
MBT aerobic 3 53 100 53%
MBT aerobic 4* 92 100 92%
MBT biostab 1 20 25 80%
MBT AD 1 (Landfill) 19 25 76%
MBT AD 2 (SRF) 97 100 97%
Direct to Incineration 1
(electricity only) 4 25 16%
Direct to Incineration 2 (low
CHP) 10 25 40%
Direct to Incineration 3
(medium CHP) 22 25 88%
Direct to Incineration 4 (high
CHP) 25 25 100%
Direct to Incineration 5
(medium efficiency electricity) 0 25 0%
Direct to Gasification 1 15 25 60%
Direct to Gasification 2 2 25 8%
Direct to Gasification Gas
Engine 1 15 25 60%
Direct to Gasification Gas
Engine 2 17 25 68%
Direct to True Pyrolysis 1 17 25 68%
Dirty MRF 1 36 50 72%
Total 727 1000 73%

Notes: * These technologies are capable of producing a high biomass SRF.
SRF generated from Pretreatment technologies (MHT, MBT and Dirty MRF) is treated via a
number of options - incineration (electricity only), cement kiln, gasification (electricity only) or
power station. MHT 1 also includes SRF to gasification (CHP).
Gasification and pyrolysis technologies where MSW is treated directly are assumed to include
a degree of on-site pretreatment.

It is not the GLA’s intention to seek the lowest carbon intensity performance for energy from
waste technologies but to ensure that where energy is generated from waste that the
technology achieves as a minimum a carbon intensity performance of 400 g CO.e/kWh and
the waste management scenario, as a whole meets the EPS.

Table 23 details the ten scenarios that achieve 400 gCO.e/kWh (CIF) or just below and meet

the EPS in 2031.
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Table 23: Ten Scenarios Closest to the 400gC0O2e/kWh Level (all scenarios meet the EPS in 2031)
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The scenarios with the lowest carbon intensity performance levels (i.e. closest to
0gCO.e/kWh) are those scenarios which do not generate electricity or heat from residual
waste (e.g. MBT aerobic with SRF to landfill, MBT biostabilisation) with food waste treated
via anaerobic digestion. In these scenarios the direct emissions from AD are relatively small
in comparisons to the energy output figures and thus a low carbon intensity performance
figure (circa 20 - 50 gCO.e/kWh) is achieved. However, the scenarios can be comparatively
more costly, as a significant quantity of SRF or biostabilised material is disposed in landfill
with increasing landfill tax rates applied.

A number of key conclusions relating to the Carbon Intensity performance of scenarios are
summarised below:

e The carbon intensity floor for electricity generation can be achieved via the full range
of recycling options. Recycling options that concentrate on high embedded carbon
materials such as metals, plastics and textiles can be beneficial due to the higher
organic component left in the residual waste stream and thus higher calorific value
from biomass;

e The efficiency of energy recovery is a key factor with respect to whether the carbon
intensity floor level of 400 gCO.e/kWh will be achieved. In general scenarios
generating electricity from residual waste will achieve the carbon intensity floor if the
waste exhibits high biomass content and/or a high energy efficiency facility is utilised;

e The treatment of food waste through Anaerobic Digestion (with energy recovery,
biogas injection to grid, or biogas converted to a transport fuel) results in a low
carbon intensity performance due to the 100 per cent biogenic nature of the
feedstock. Thus, the treatment of food waste via AD as opposed to IVC can assist in
reducing the overall carbon intensity performance of the waste management solution;

e As a zero carbon impact technology AD offers the opportunity to compensate for high
carbon intensity residual treatment options such that the aggregated carbon intensity
performance of a scenario is able to achieve the Carbon Intensity Floor.

In summary, based on the modelling undertaken and the scenarios assessed, the Carbon
Intensity Floor level set as 400 gCO.e/kWh results in a position where a significant number
of recycling and residual waste management scenarios are capable of achieving the level or
exceeding the requirement.

3.5.2 Performance against the EPS

The EPS is a measure of the carbon footprint of waste management measured as tonnes
carbon dioxide equivalent per tonne MSW managed (tCO.e/ tMSW). Meeting the carbon
intensity floor for energy generated from waste forms an important part in meeting the EPS.

Performance of the modelled scenarios compared to the EPS (for different years) is depicted
in Figure 10, 11 and 12; each scenario is shown as a single point characterised by carbon
emissions and cost. Scenarios that fall below the red line meet the EPS; conversely those
above the red line fail to meet the EPS.

A total of 1,000 scenarios are presented on the scatter charts in Figure 10, 11, 12 which

present whole system municipal costs (using differing methodologies) and CO.e
performance against the Emissions Performance Standard.
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Figure 10: EPS versus Gross Capex/Opex Costs
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Figure 12: EPS versus Gate Fee Costs
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In terms of whole system municipal costs (net annualised Capex and Opex basis), the
majority of scenarios meeting the EPS sit between £500m and £650m, with the largest
proportion of the scenarios between £550m to £650m.

The modelling demonstrates that the more expensive scenarios incorporate pre-treatment
technologies; primarily MBT aerobic with SRF to landfill, MBT aerobic producing a high
biomass SRF, and MHT processes. The primary reasons for higher cost are multiple gates
fees associated with double handling of the waste and higher proportions of waste
consigned to landfill.

In total, 883 of the 1,000 scenarios modelled meet the EPS levels set up until the year 2031
(currently set at -0.24 tCO,e/tMSW). The numbers of scenarios achieving the EPS in each
target year is presented in Table 24; demonstrating that the reduction in EPS level between
target years results in a reduction of scenarios able to meet the EPS level.

Table 24: Scenarios Achieving EPS in Key Target Years

2015 | 2020 2031
Scenarios achieving EPS 965 | 916 | 883
% of scenarios achieving EPS | 97% | 92% | 88%

A breakdown of performance by recycling option is presented in Table 25. The scenarios
modelled indicate that a no change position will result in a decreasing number of scenarios
capable of meeting the EPS as the targets become more stringent. In comparison, the
scenarios with increasing recycling performance are resulting in high proportions of
scenarios meeting the EPS in 2031. Therefore as long as the recycling rate improves from
the No Change position the type of recycling scenario appears to have little influence on
meeting the EPS in 2031.
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Table 25: Scenarios and EPS Performance by Recycling Option

Scenarios achieving EPS in:

2015 2020 2031

Total number of
scenarios modelled

% of scenarios achieving
the 2031 EPS

NC 165 116 91 200 46%
lo 200 200 200 200 100%
mid-d | 200 200 200 200 100%
mid -f | 200 200 192 200 96%
hi 200 200 200 200 100%
Total | 9p5 916 883 1,000 88%

The number of scenarios achieving the EPS in 2031 by each technology type is presented in

Table 26.
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Table 26: Scenarios by Technology Type Achieving the EPS in 2031

Number of scenarios Total number of % achieving
Technology type achieving the EPS scenarios assessed EPS
MHT 1 90 100 90%
MHT 2* 116 125 93%
MBT aerobic 1 90 100 90%
MBT aerobic 2 (Landfill) 20 25 80%
MBT aerobic 3 90 100 90%
MBT aerobic 4* 100 100 100%
MBT biostab 1 20 25 80%
MBT AD 1 (Landfill) 20 25 80%
MBT AD 2 (SRF) 90 100 90%
Direct to Incineration 1
(electricity only) 20 25 80%
Direct to Incineration 2 (low
CHP) 20 25 80%
Direct to Incineration 3
(medium CHP) 20 25 80%
Direct to Incineration 4 (high
CHP) 25 25 100%
Direct to Incineration 5
(medium efficiency electricity) 16 25 64%
Direct to Gasification 1 20 25 80%
Direct to Gasification 2 16 25 64%
Direct to Gasification Gas
Engine 1 20 25 80%
Direct to Gasification Gas
Engine 2 20 25 80%
Direct to True Pyrolysis 1 20 25 80%
Dirty MRF 1 50 50 100%
Total 883 1,000 88%

Notes: * These technologies are capable of producing a high biomass SRF.
SRF generated from Pretreatment technologies (MHT, MBT and Dirty MRF) is treated via a
number of options - incineration (electricity only), cement kiln, gasification (electricity only) or
power station. MHT 1 also includes SRF to gasification (CHP).
Gasification and pyrolysis technologies where MSW is treated directly are assumed to include
a degree of on-site pretreatment.

Table 27 presents the ten lowest performing scenarios that meet the EPS, whilst Table 28
the ten scenarios closest to the EPS target in 2031 (-0.24 tCO.e/t); All scenarios presented
in Table 27 and Table 28 perform below the carbon intensity floor in addition to meeting the
EPS.
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Table 27: Scenarios demonstrating the Lowest EPS performance (scenarios below meet the carbon intensity floor)

Option name

mid -d recycling, MBT AD (SRF), SRF to
cement_kiln

NC recycling, MBT AD (SRF), SRF to
cement_kiln

lo recyeling, MBT AD (SRF), SRF to
cement_kiln

mid -d recycling, MBT AD (SRF), SRF to
cement_kiln

mid -d recycling, MBT AD (SRF), SRF to
cement_kiln

mid -d recycling, MBT AD (SRF), SRF to
cement_kiln

mid -d recycling, MBT AD (SRF), SRF to
cement_kiln

NC recycling, MBT AD (SRF), SRF to
cement_kiln

NC recycling, MBT AD (SRF), SRF to
cement_kiln

NC recycling, MBT AD (SRF), SRF to
cement_kiln

Food
treatment

technology
Wet AD with electricity
generation

Wet AD with electricity
generation

Wet AD with electricity
generation

Wet AD with biogas to
transport fuel

Wet AD with biogas to
grid injection

Dry AD with electricity
generation

Aerobic Digestion

Wet AD with biogas to
transport fuel

Wet AD with biogas to
grid injection

Dry AD with electricity
generation

Fractlon of municlpal waste
recycled (Including resldual

treatment outputs)

@
]
ES

2%

68%

67%

67%

67%

67%

32%

2%

32%

Fraction of municlpal waste

diverted

o
o
E

87%

95%

95%

95%

95%

95%

87%

87%

87%

Total collectlon cost (EM)

368

368

368

368

7

a7

317

Total gate fee cost (Inc
¥ collectlon costs) (EM)

o
=1

tn

41

563

505

505

505

505

541

541

541

Total CAPEX+OPEX (Inc
= collectlon costs) (EM)

w

2

m
©
@

579
527
521
526
526
597
h97

596
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Net electrical power output

5 (GWh)

g

]
5
o

323

323

193

105

339

339

270

Net heat output (GWh)

]
W
=

2,634

2,317

2,317

2,37

2,317

5,254

5,264

5,254

Net comblned energy
recovery (GWh)

]
n
=1
@
=
=)

5,524.28

2,934 82

2,640.20

2,640.20

2.509.46

242231

5,592.77

6.69277

552428

Carbon Intenslity Floor
Performance (energy)

(gCO2e/KWh)

100.44

94.15

106.84

95.46

95.46

102.52

103.44

93.00

93.00

94 65

Achlevement of Carbon

Floor (Y/N)

Y

¥

EPS (mass) (tCO2e/tonne)

I
=
&

048

-0.48

-0.48

048

-0.48

-0.48

048

Achlevement of the EPS

(Y/N)

Total collectlon cost (£/t)

-]
&
]
I

@
]
1=
@

109.48

96.27

96.27

96.27

96.27

83.05

83.09

83.06
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£ Disposal Cost (E£/t)

H
N
P}

41.93

41.71

41.62

41.49
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7312
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Option name
NC recycling, Dirty MRF 1, SRF to
incineration_generic

mid -f recycling, Incineration 2 (low CHP)
mid -f recycling, Incineration 2 (low CHF)
lo recycling, Gasification 2

lo recyeling, Gasification 2

NC recycling, MHT 2, SRF to ATT_generic
MNC recycling, MHT 2, SRF to ATT_generic
NC recycling, MHT 2, SRF to ATT_generic

NC recycling, MHT 2, SRF to ATT_generic
MNC recycling, MHT 2, SRF to ATT_generic

Food
treatment
technology
Aerobic Digestion

Wet AD with biogas to
transport fuel

Wet AD with biogas to
grid injection

Wet AD with biogas to
transport fuel

Wet AD with biogas to
grid injection

Wet AD with electricity
generation

Wet AD with biogas to
transport fuel

Wet AD with biogas to
grid injection

Dry AD with electricity
generation

Aerobic Digestion

Fraction of municlpal waste
recycled {Including residual

treatment outputs)

80%

73%

3%

4%

T4%

52%

52%

£2%

52%
52%

Table 28: Scenarios closest to the EPS target in 2031
(scenarios below meet the carbon intensity floor)

Fraction of municlpal waste

diverted

97%

99%

99%

99%

99%

91%

91%

91%

91%
91%

Total collectlon cost (ENM)

w
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=
=]
r

418

418

7

37

37

7
7

Total gate fee cost (Inc
™~ collectlon costs) (EM)

=
=i

n
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573
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541

541

541
541

Total CAPEX+OPEX (Inc
S collectlon costs) (EM)

o

4
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=]

560
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642

642
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It should be noted that the calculations used for determining performance against the EPS
within the current model include waste transport costs but do not account for emissions
associated with the transportation of waste. In SLR’s previous experience, the CO.e impacts
of transportation (when assessing a full MSW solution) are relatively minor in comparison to
the impacts associated with the recycling and residual treatment processes. It is important to
note however that the financial estimates do account for transport costs. The latest EPS
report by Eunomia concludes that the total emissions associated with meeting the EPS for
London in 2031 is -1,029.8 ktCO.e, transportation contributes 43.9 ktCO.e to the total figure,
thus demonstrating a small overall impact relative to the emissions associated with
reprocessing and treatment of materials.

A number of key conclusions relating to the EPS are summarised below:

e The modelling undertaken indicates that the EPS can be achieved by a range of
recycling options and technical scenarios. In total, 88% of the scenarios assessed
are shown to meet the EPS in 2031;

e The majority of scenarios which do not meet the EPS in 2031 are based on No
Change recycling performance;

e The scenarios with higher recycling performance (in particular recyclables with high
embodied carbon content) perform well against the EPS;

e The lowest collection cost per tonne scenarios are those No Change scenarios, as
the cost of collecting dry recyclables and organics is greater than for residual
materials. With respect to disposal costs, the scenarios offering the lowest cost per
tonne (and achieving the carbon intensity floor and EPS) are gasification and
Incineration technologies without pretreatment;

e Technology scenarios with high electrical energy efficiency or operating in CHP
mode also perform well against the EPS.

e Scenarios that include SRF to cement kilns perform well because 100% of the SRF
energy is displacing the conventional fuel (primarily coal);

e The EPS is flexible, in that it can be achieved through a combination of recycling,
food waste, pre-treatment and residual waste management approaches; achieving
high performance is dependent on achieving an optimum balance of all of these
elements;

e The current predicted spend on municipal waste management in London is circa
£580m per annum?®. Assessing the NC (no change/do nothing new) scenario using
London s 2009/10 municipal waste management methods, the model generates a
gross annual Capex and Opex cost estimate of £639m in 2031. The gross figures are
presented, as authorities may not see the full benefit of all revenue streams
(recyclate sales and energy generation). The model generates a net annual Capex
and Opex cost estimate of £614m.

In summary, the modelling undertaken indicates that the EPS target in 2031 of -0.24 tCO.e/t
waste can be met or exceeded through a range of waste management scenarios providing
Authorities with the flexibility to adopt waste management approaches that suit their own
particular circumstances.

3.5.3 Further details of Scenarios assessed and performance against the Carbon
Intensity Floor and EPS levels

In total, 600 of the 975 scenarios assessed in the model achieve the EPS in 2031 (-0.24
tCO.e/t or below) and perform at or below the Carbon intensity Floor Level (400

20 Mayor’s Draft Municipal Waste Management Strategy, January 2010.
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gCO.e/kWh). The highest performing treatment technologies by recycling options and
technology type are displayed in Table 29.

In terms of whole system municipal costs (net annualised Capex and Opex basis), the
majority of scenarios meeting the carbon intensity floor and EPS sit between £405m and
£645m, with the largest proportion of the scenarios between £550m to £625m. This
compares to the current predicted spend of circa £580m per annum on municipal waste
management in London?".

21 Mayor’s Draft Municipal Waste Management Strategy, January 2010.
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Table 29: Numbers of Scenarios Achieving the Carbon Intensity Floor and EPS (2031) Requirements

Recycling scenarios > NC Lo mid -d | mid —f Hi | Total % of total Collection cost Disposal cost

25% 25% 45% 45% 60% scenarios per tonne per tonne
Technology scenarios modelled range (£/t) range (netg£/t)
Direct to Incineration 4 (high CHP) 5 5 5 5 5 25 100% 83-120 33-65
MBT aerobic 4* 20 19 18 18 17 92 92% 83-120 42-86
MHT 2* 16 25 25 24 23 113 90% 83-120 40-85
MBT AD 2 (SRF) 10 20 20 19 18 87 87% 83-120 36-73
MHT 1 10 19 20 18 17 84 84% 83-120 40-85
Dirty MRF 1 10 9 6 6 5 36 72% 83-120 32-60
Direct to Incineration 3 (medium CHP) 0 5 5 4 3 17 68% 83-120 35-43
MBT biostab 1 0 4 4 4 4 16 64% 83-120 42-51
MBT aerobic 2 (Landfill) 0 4 4 4 4 16 64% 83-120 42-51
MBT AD 1 (Landfill) 0 4 4 2 4 14 56% 83-120 35-43
MBT aerobic 3 10 13 7 10 13 53 53% 83-120 36-71
Direct to Gasification Gas Engine 2 0 4 4 2 2 12 48% 83-120 26-29
Direct to True Pyrolysis 1 0 4 4 2 2 12 48% 83-120 32-36
MBT aerobic 1 7 13 7 9 11 47 47% 83-120 36-71
Direct to Gasification 1 0 4 2 2 2 10 40% 83-120 11-15
Direct to Gasification Gas Engine 1 0 4 2 2 2 10 40% 83-120 30-33
Direct to Incineration 2 (low CHP) 0 2 2 2 2 8 32% 83-120 38-44
Direct to Incineration 1 (electricity 0 2 0 0 2 4 16% 83-120 26-28
grilrlgc):t to Gasification 2 0 2 0 0 0 2 8% 83-120 37
Direct to Incineration 5 (medium 0 0 0 0 0 0 0% 83-120 -
efficiency electricity)

Notes: * These technologies are capable of producing a high biomass SRF.
SRF generated from Pretreatment technologies (MHT, MBT and Dirty MRF) is treated via a number of options - incineration (electricity only), cement
kiln, gasification (electricity only) or power station. MHT 1 also includes SRF to gasification (CHP).
Gasification and pyrolysis technologies where MSW is treated directly are assumed to include a degree of on-site pretreatment.
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Output tables presenting the scenarios assessed, the generation efficiencies and calorific
value derived from biomass are presented in Appendices C, D and E. Appendix C presents
all the scenarios sorted by scenario name. Appendix D ranks the scenarios on their
performance against the carbon intensity floor; the scenario with the lowest gCO2e/kWh is
presented first. Appendix E presents the scenarios that achieve the EPS in 2031 and carbon
intensity floor, again ranked on their performance against the carbon intensity floor.

The tables in Appendices C-E include the EPS value, the best EPS year achieved by the
scenario and cost data for each scenario (total £m, £/t collection and £/t disposal based on
the net annualised Capex and Opex approach).

3.5.4 Performance of Energy from Waste Options

The model includes a number of different options for energy generation including
incineration with and without CHP, cement kilns, co-firing in coal fired power stations and
advanced thermal treatment plants with and without CHP.

Consideration has been given to how these technologies perform as illustrated in Table 30.
The figures presented are for a scenario where food waste is treated through Aerobic
Digestion, and thus the carbon intensity floor performance is associated with the residual
treatment only; the mid-f recycling scenario is used as an example.
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Table 30: Performance Comparison of different Energy from Waste Options (untreated
waste to Energy from Waste, or pre-treatment technologies with High Biomass SRF to

Energy from Waste)
Assumed gross 1 ficvalue (V) Carbon
gt?n_eration from biomass (%) Intensity EPS Costs
AD option Recycling ey Tesimetlmy Secondary (Thermal) efficiency (%) Floor = T
option Treatment M Treated Performance (mass) EPS level D
Electricity — Heat S waste (energy) e achieved =
(SRF)  (gCO2e/kwh) upto
onnel collection
Aerobic
Digestion mid -f MHT 1 incineration_generic 30% 0% - 61% 471.66 -0.31 2031 595.5
Aerobic
Digestion mid -f MHT 1 cement_kiln 0% 100% - 61% 126.95 -0.42 2031 595.5
Aerobic
Digestion mid -f MHT 1 ATT_generic 30% 0% - 61% 428.83 -0.32 2031 595.5
Aerobic
Digestion mid -f MHT 1 power_station_generic 36% 0% - 61% 351.04 -0.41 2031 595.5
Aerobic
Digestion mid -f MBT aerobicl incineration_generic 30% 0% - 38% 714.82 -0.26 2031 566.2
Aerobic
Digestion mid -f MBT aerobic1 cement_kiln 0% 100% - 38% 192.23 -0.36 2031 566.2
Aerobic
Digestion mid -f MBT aerobicl ATT_generic 30% 0% - 38% 649.37 -0.27 2031 566.2
Aerobic
Digestion mid -f MBT aerobicl power_station_generic 36% 0% - 38% 531.55 -0.37 2031 566.2
Aerobic MBT aerobic2
Digestion mid-f  (landfill) #N/A 0% 0% - 0% 0.00 -0.28 2031 596.8
Aerobic
Digestion mid -f MBT biostab 1 #N/A 0% 0% - 0% 0.00 -0.28 2031 594.2
Aerobic r
Digestion mid -f MBT AD 1 (landfill)  incineration_generic 30% 0% - 51% 480.19 -0.30 2031 562.8
Aerobic "
Digestion mid -f MBT AD 2 (SRF) incineration_generic 30% 0% - 58% 415.95 -0.30 2031 571.0
Aerobic M
Digestion mid -f MBT AD 2 (SRF) cement_kiln 0% 100% - 58% 123.01 -0.46 2031 571.0
Aerobic M
Digestion mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 377.32 -0.32 2031 571.0
Aerobic M
Digestion mid -f MBT AD 2 (SRF) power_station_generic 36% 0% - 58% 316.21 -0.45 2031 571.0
Incineration 1 "
Aerobic (electricity
Digestion mid-f  only)_total #N/A 30% 0% 52% 555.21 -0.25 2031 506.4
Aerobic Incineration 2 {low M
Digestion mid -f CHP)_total HN/A 22% 10% 52% 523.96 -0.26 2031 568.1
Aerobic Incineration 3 "
Digestion mid -f (medium CHP)_total HN/A 20% 20% 52% 418.53 -0.29 2031 565.4
Aerobic Incineration 4 (high i
Digestion mid -f CHP)_total #N/A 16% 40% 52% 298.42 -0.35 2031 557.9
Incineration 5 M
Aerobic (medium efficiency
Digestion mid -f electricity)_total HN/A 24% 0% 52% 700.42 -0.23 2020 537.2
Aerobic i
Digestion mid -f Gasification 1_total HN/A 30% 0% 52% 504.17 -0.27 2031 447.8
Aerobic M
Digestion mid -f Gasification 2_total HN/A 21% 0% 52% 718.60 -0.24 2020 544.6
Aerobic Gasification Gas M
Digestion mid -f Engine 1_total #N/A 30% 0% 52% 489.49 -0.27 2031 525.7
Aerobic Gasification Gas r
Digestion mid -f Engine 2_total HN/A 32% 0% 52% 461.54 -0.28 2031 511.5
Aerobic "
Digestion mid -f True Pyrolysis 1_total #N/A 32% 0% 52% 465.12 -0.27 2031 539.2
Aerobic i
Digestion mid -f Dirty MRF 1 incineration_generic 30% 0% - 58% 492.11 -0.33 2031 547.7
Aerobic M
Digestion mid -f Dirty MRF 1 ATT_generic 30% 0% - 58% 446.99 -0.34 2031 547.7
Aerobic M
Digestion mid -f MHT 2 Gasification_CHP_generic 32% 26% - 61% 186.04 -0.40 2031 595.5

Although Table 30 is not a comprehensive list of energy generation options it does illustrate
the benefit of cement kilns against the carbon floor and the EPS; it also shows the benefit of
CHP enabled gasification as compared to electricity only incineration and electricity only
gasification (ATT_generic).
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Performance of Pre-treatment Technologies

Pre-treatment technologies offer the opportunity to recover additional recyclables and to
condition the residual waste prior to energy generation. The choice of pre-treatment
technology, therefore, has a direct impact on performance against the carbon intensity floor
and EPS. The model includes a number of pre-treatment technologies as follows®:

MHT — Mechanical Heat Treatment / Autoclaving

MBT aerobic — Mechanical Biological Treatment with biodrying

MBT AD - Mechanical Biological Treatment utilising anaerobic digestion
Dirty MRF — Material Recycling Facility

Performance of the pre-treatment technologies is illustrated in Table 31.

Table 31: Number of Pre-treatment Technologies Meeting the Carbon Intensity Floor
and EPS (2031)

Secondary Treatment

Gasification Incineration

(electricity Cement Gasification (electricity Power % of total
Primary Technology only) Kiln CHP only) Station Landfill Total scenarios
MHT 1 18 25 0 17 24 0 84 84%
MHT 2 20 25 25 18 25 0 113 90%
MBT aerobic 1 6 25 0 4 12 0 47 47%
MBT aerobic 2
(Landfill) 0 0 0 0 0 16 16 64%
MBT aerobic 3 6 25 0 4 18 0 53 53%
MBT aerobic 4 22 25 0 21 24 0 92 92%
MBT biostab 1 0 0 0 0 0 16 16 64%
MBT AD 1 (Landfill) 0 0 0 14 0 0 14 56%
MBT AD 2 (SRF) 19 25 0 18 25 0 87 87%
Dirty MRF 1 21 0 0 15 0 0 38 72%
Total 112 150 25 111 128 32 558 74%

The majority of pre-treatment technologies are shown to deliver a high level of compliance
against the carbon intensity floor and EPS; however certain technologies, for example forms
of mechanical heat treatment or MBT with high levels of recovery, deliver very high
compliance against the carbon intensity floor and EPS with over 90% of scenarios meeting
or exceeding the minimum targets.

22 The list of primary technologies includes MBT biostabilisation — Mechanical Biological Treatment with full
biostabilisation which is not a pre-treatment technology as the outputs are consigned to landfill
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4 TECHNICAL FEASIBILITY

The analysis undertaken by SLR and others indicates that CHP operation represents an
important factor in determining performance against the carbon intensity floor and EPS.
Whilst the analysis indicates a benefit attributable to CHP it is important to understand the
various factors that can affect whether CHP systems are commercially viable.

Equally, it is important to understand the commercial and technical implications that may
affect production and subsequent utilisation of high biomass fuels derived from municipal
waste.

This section seeks to identify and subsequently analyse the commercial and logistical
implications associated with generation and utilisation of high biomass fuels and the
commercial realisation of CHP enabled schemes. In particular this section considers the
following issues:

e The operational implications for pre-treatment technologies producing high-biomass
waste fuels;

Operational implications of facilities accepting high biomass fuels;

The market appetite for energy generation using high-biomass waste feedstocks;
Commercial opportunities for thermal facilities operating in CHP mode; and,
Opportunities for retrofitting existing facilities

In each case the analysis identifies the key determining factors that influence performance
and probability of success.

The overall conclusion is one of optimism; there are no aspects that prove insurmountable in
developing future CHP infrastructure and creation of high biomass fuels, rather there are
technical issues that need to be taken into consideration to facilitate success.

4.1 Operational implications for pre-treatment technologies producing high-biomass
waste fuel for energy generation from municipal waste

4.1.1 Process Conditions to achieve high biomass fuels

A wet separation stage is usually considered essential, if fuel with a very low inert material
content is required. Wet processing also helps to reduce concentrations of other potential
fuel contaminants such as heavy metals etc.

Maintaining a consistent quality output, in spite of feedstock variability, is a major
consideration. The quantity of high biomass SRF able to be produced is determined by the
properties of the input feed / waste. The consistency (or lack of) of a feedstock will impact on
the consistency of both the fuel quality and quantity produced.

Front-end mixing processes can aid feedstock consistency but only in the very short term i.e.
on an hourly/daily basis. However, longer term consistency on a weekly/monthly/seasonal
basis is unlikely to be achieved. Consistency on a weekly basis may be feasible by
providing a feed bunker with five days storage capacity, as would normally be the case for a
conventional Incineration facility. Variation in quality/quantity of the final process output(s)
will therefore need to be accepted as being the likely norm.
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In almost all cases where a high biomass fuel is created the non-recyclable fossil carbon
components are discarded as a process reject or converted into a low biomass SRF. Waste
stream components that are likely to be dealt with in this manner include plastic films, man-
made textiles and various types of rubber.

In summary the production of high biomass fuels is entirely possible providing that suitable
processing equipment is included within the separation train.
4.1.2 Performance of Pre-treatment Technologies

A number of pre-treatment technologies are capable of producing high fibre biomass fuels as
indicated below. Providing that the right technology is chosen there is no reason to assume
that these fuels cannot be produced commercially although the biomass content will vary
considerably between different technologies.

4.1.3 Performance of Pre-treatment Technologies
Autoclaving

Autoclaves can produce fibre with a high biomass content (80 — 90%) although the
technologies are unlikely to achieve true ‘biomass’ status as defined in the Renewable
Obligation Order®.

Orchid

The Orchid process is capable of producing a high biomass fuel with the following
characteristics.

Table 32: Characteristics of High Biomass Fuel from the Orchid process

Trend Values

Typical Lower Upper

Fuel characteristic Unit Value Quartile  Quartile
Ash Content % 14.5 10.5 17
Moisture Content * % 19 17 22
Gross Calorific Value MJ/kg ar 14 13 16
Net Calorific Value MJ/kg ar 12.5 11 13.5
Biomass Content by CV Y% 80 75 85

Production of the high biomass system is achieved by use of Orchid’s patented biomass
separator, an air-based separation system. Where the biomass content of the input fuel is
low the high biomass fuel characteristics are achieved by blending with biomass fuels such
as waste wood.

23 “biomass” means fuel used in a generating station where at least 90 per cent of its energy content is derived
from relevant material (that is to say,material which is, or is derived directly or indirectly from, plant matter, animal
matter, fungi or algae
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ART

The ART process is capable of generating a high biomass fuel with net CV in the range 11-
14MJ/kg and biomass content in excess of 90% by calorific value.

MBT Solutions

MBT technologies based on bio-drying or bio-stabilisation technologies are not generally
capable of achieving biomass contents above 50-60% without substantial implications on the
reject rates of the plant.

Most MBT solutions seek to remove a significant proportion of the dense plastic fraction
(where suitable markets are available); however film plastics are more difficult to remove and
these tend to remain in the SRF contributing to the non-biogenic energy content.

Effectively, it is possible to achieve a high biomass fuel by additional processing; however
this generally occurs at the expense of higher reject rates to landfill or creation of a
secondary SRF stream with low biomass content. Additional processing attracts higher
operating costs which, typically, are not reflected in greater financial value for the fuel.

Other Plants

The revised front-end stage for the DiCom process technology developed by AnaeCo in
Australia, is reported to be able to produce a +85-90% biomass SRF and in combination with
a washing stage, to remove inert materials followed by bio-drying/composting to dry the
product, a RDF/SRF biomass content of +95%.

The Donarbon MBT/IVC plant in Cambridgeshire is understood to produce a +90% bio-fuel
utilising densimetric tables to separate out organic and inert materials. If the biomass content
or CV needs adjustment, waste wood is added.

4.2 Operational implications for energy generation technologies accepting high-
biomass feedstocks

The operational implications of combusting high biomass feedstocks are very much
dependent on the form of energy generation technology. The implications for individual
technologies are considered in turn below.

Incineration

For existing incineration technologies the main issue is likely to be the higher calorific value
compared to raw MSW and the implications that this will have on waste throughput and
hence gate fee. These issues are discussed in more detail in section 4.3. In new plant the
acceptance of high biomass feedstocks can be compensated for at design stage and
therefore there are no significant operation implications of accepting high biomass
feedstocks.

Gasification and Pyrolysis

Treatment of biomass feedstocks through gasification and pyrolysis is more technically
proven than for MSW. . For these technologies the biomass content of the input fuel has
minimal operational implications; it is the form of the fuel and the degree of homogeneity that
affects the performance of the plant. Feedstock composition directly affects the quality,
composition and variability of syn-gas quality as well as the level of contaminants, which in
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turn dictates gas cleanup requirements. Consequently, the homogeneous nature of high
biomass feedstocks results in significantly less operational implications than for mixed MSW.

Power Stations

Large coal fired power stations, for example DRAX and Tilbury, are progressing with plans to
introduce co firing of virgin biomass with coal. For power stations the implications of
accepting high biomass feedstocks derived from MSW are twofold; the waste status of the
feedstock and the levels of chemical comtaminants.

In theory co-firing of high biomass SRF in coal fired boilers may be practical across a wide
range of input quantities. Most co-firing systems will look to achieve no greater than 40% of
input calorific value from SRF, due to limitations in the flue gas handling system.

However, co-firing of high biomass SRF would require plant exhaust gas treatment to be
compliant with WID emissions and this may be a barrier to utilisation in certain cases for
existing facilities.

A key issue with any SRF material which may limit its use in coal fired power stations is the
potential contaminant and ash levels.. Typically, concerns relate to the potential for high
concentrations of contamination from chlorine (present both from foodstuffs as salt [NaCIJ**
or from PVC film materials), high ash content, and the presence of heavy metals. These
contamination issues, or potential for contamination, are often cited as reasons for utilising
SRF only in plant specifically designed and built to accommodate such contamination
through the use of higher grade materials in construction of key elements of the plant i.e.
possibly corrosion issues etc..

Table 33 indicates typical chemical compositions for a high biomass SRF (fibre fuel),
combusted at the Slough Heat and Power Plant and SRF which was used in testing in 2007.
Details of the testing and the outcomes are given in Figure 13.

Table 33: Typical Chemical Compositions of Fibre Fuel and SRF

Average Values Fibre Fuel Test SRF

GCV (MJ/kg) 15.2 18.9
Total Moisture AR (%) 11.8 13

Ash Content AR (%) 15.8 13

Total Sulphur AR (%) 0.14 0.17
Total Chlorine AR (%) 0.11 0.35
Total Nitrogen AR (%) 0.33 1.84
Sulphur to Chlorine ratio 1.3 0.49

25

For co-firing SRF in coal fired power plants, critical parameters requiring control for high
quality SRF are particle size, halogen concentration, and concentration of abrasive inert
materials.

24 Chlorine content is also a major consideration for other SRF consumers. For example cement kilns, the main
consumer of SRF in Europe, accept (baled) SRF with a maximum chlorine content <1%.
25 www.resourcesnotwaste.org/upload/.../3.2.John%20Watson.pdf
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Figure 13: Slough Heat and Power SRF Testing
July — August 2007 — Test Burn

A test burn of SRF was completed at the Slough Heat and Power Energy station
using SRF from an MBT plant. In total 3,500 tonnes of SRF were processed during
the trial. On this basis the trial and outcomes can be considered to be
representative of a fully operating commercial plant.

Issues identified during the trials include:

e Fuel proved not to flow readily through the screw feeders to the bunker
causing cohesive arching and erratic boiler operation. This issue was
resolved through modifications to the feeder screws.

e The lower bulk density of the SRF caused high volumes of fuel to be drawn
up into the air stream to the superheaters. As a result higher fuel volumes
than desired were burned in suspension, resulting in a low level fuel bed on
the boiler grate.

e Boiler performance was often erratic with both CO2 & HCI spiking.

e Increased fly ash production and lime consumption.

e Gaseous chlorine attack on tubing leading to cracking, flaking and eventual
failure.

Following the trials the superheaters were deemed beyond normal cleaning and
economical repair, requiring replacement. A third party review of the trials by
Fichtner came up with the following conclusions:

Increased corrosion rates.
SRF blending should be kept to a maximum of 10% if used at all.

e Flue gas entry temperatures to the superheaters should be lowered and
maintained at 650C.

e Increased cleaning, both on and off line will be required, impacting on boiler
availability.

e Increased fly ash production and lime consumption will lead to increased
operating, transport and disposal costs.

As a result of the trials the following plans were adopted:

e “Ready to Use” (RTU) fuels would be targeted and sourced from sectors
that are able to source segregate and produce fuels with lower chlorine
levels.

e Fibre Fuel production will continue in the short term, but will be phased out
as RTU fuels become more readily available.

e Further investment in the Fibre Fuel front end process will be made to
improve segregation and reduce contamination levels.

e SSE is proposing a further 25MWe extension to the Slough site, which is
anticipated to be on line by 2012. The new plant will be more tolerant of
chlorine rich fuels and far more “fuel flexible” than Boiler 17. The plant will
have a requirement for approximately 120k tonnes per annum of waste
derived fuels, with SRF featuring strongly in the mix. Once on line the
combined annual requirement for waste derived fuels for these two boilers
will be approximately 250k tonnes.
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4.3 Market Appetite for Energy Generation using High-Biomass Waste Feedstock

The market appetite for high biomass feedstocks is presently far from clear. Individual waste
to biomass producers claim to have a good customer base and there is certainly interest
from the cement industry in SRF, although not specifically for high biomass feedstocks.
Furthermore, the market for SRF in the cement industry is subject to high levels of
uncertainty due to a decline in the construction industry and subject to other higher CV fuels
such as tires and liquid fuels.

The market for waste derived biomass such as wood in the UK is very buoyant, with much of
the waste wood from the construction industry thought to be being exported to mainland
Europe for combustion in EfW facilities.

Interest in high biomass waste feedstocks for energy generation is driven by the renewable
energy status of biomass and the enhanced revenue streams available through the
Renewable Obligation Certificates (ROCs) scheme. As reported previously, there is
considerable interest in converting large scale coal fired power stations to enable cofiring of
biomass and coal.

The ROCs scheme also provides significant benefit to gasification and pyrolysis
technologies which receive 2 ROCs for each unit of electricity derived from biomass. For
these technologies high biomass feedstocks offer operational and fiscal benefits and thus
market appetite for high biomass waste feedstocks is likely to be considerable amongst
operators of these forms of energy technology. High biomass waste feedstocks, such as
SRF, are unlikely to be of significant interest to existing incinerator operators unless sources
of untreated waste are not available. Even in these cases the acceptance of biomass and
indeed SRF is likely to be limited to a relative low percentage of overall throughput. The
main reason for this reticence relates to the higher CV and the impact that this will have on
waste throughput and hence gate fee revenue. The situation is shown in the example firing
diagram below for a biomass SRF but the implications also hold true for other SRFs (Figure
14).

Figure 14 indicates that an Incineration plant designed to combust raw MSW and accepting
a higher CV fuel such as SRF could need to reduce throughput by the order of 25% in order
to not exceed the design rating of the boiler. Since the majority of revenue for an
incineration is derived from gate fee a 25% reduction in throughput, with no additional
revenue from energy sales, is likely to have a significant impact on project economics. In
particular, incineration plant, unless defined as Good Quality CHP, will not derive ROCS
income for generated electricity and therefore there is no benefit to be derived from higher
biomass feedstocks.
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Figure 14: Example Firing Diagram for Incineration showing implication of accepting
high CV waste
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e Green line represents untreated MSW at CV 9.5MJ/kg
¢ Operational envelope shows that the boiler is capable of operating in the range 7.5 — 12.5 MJ/kg

The example shows the extreme case of the impact from converting 100% untreated MSW
to 100% high biomass SRF. In reality there will be an acceptable position to an existing
plant operator which may be in the order of 10% SRF which would result in a very marginal
increase in CV and in a minor but measurable reduction in throughput and hence gate fee.
At 10% SRF (90% MSW) the combined CV would increase from 9.5 to 9.55 MJ/kg; however
increasing the SRF to 20% of plant throughput would yield a CV of 10.1 MJ/kg which would
have to be compensated for by a commensurate reduction in throughput. Operation under
these circumstances would be technically viable but less commercially attractive.

The scenario analysis indicates that a high recycling scenario with MHT could produce in the
order of 270 ktpa of SRF; applying the suggested 10% factor would require Incineration
capacity in the order of 2.7 million tpa.

On this basis existing incineration plant are not expected to offer a viable long-term solution
for treating high biomass waste feedstocks unless untreated residual waste feedstocks
become unavailable.

In summary, there will be a continued and growing market appetite for high biomass waste
feedstocks which will improve over time as a consequence of market impacts such as
availability of biomass feedstocks and market price for solid fuels.
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4.4 Commercial Opportunities for Thermal Facilities operating in CHP mode

To understand the potential commercial opportunities to deliver CHP enabled thermal
facilities it is worth considering the situation in other geographical locations. A brief review of
CHP systems has been undertaken in which waste CHP schemes in the UK and Europe
have been considered. A brief synopsis is set out below with further details given in
Appendix F.

4.4.1 Current Situation

There are at present only a handful of Incineration schemes currently operating in CHP
mode® as illustrated in Table 34.

Table 34: Details of UK Thermal Facilities operating in CHP Mode

Power Heat Net Energy Scheme
Rating Rating Efficiency (%) introduced
Scheme (MWe) (MWth)
46.6% (max) 1960’s
Nottingham 10 MWe 50 MW+th 34.7% (2007)
Sheffield 20MWe 32 MWth 35% 1980s
Grimsby (industrial) 3 MWe 3 MWith 31% Circa 2000
15 MWth -- 1998
Shetland heat only (incl. oil)
Slough Heat and Power 50MWe 20MwWth  40% estimated 1920's

Although the llex report was compiled in 2005, the number of CHP enabled energy from
waste schemes has not dramatically changed since then.

Although examples of CHP schemes can be found in the UK there are, at present, no
examples of operating schemes within London. Furthermore, the three largest schemes
Nottingham, Sheffield and Slough Heat & Power have been in operation for at least 30
years; no new large scale schemes have been introduced, despite the construction of a
significant number of Incineration facilities, in the period to date. Actual energy efficiencies of
the existing CHP plants are in the region of 30% - 40%.

The situation in Europe is quite different to the UK; in countries such as Germany, France
and Switzerland heat commands a higher value than electricity and hence most
Incineration’s are operated in CHP mode and some are operated in heat mode only.
However, even in Switzerland where CHP is well established newer plants only deliver heat
to industry and other large consumers due to economic constraints for establishing new CHP
networks.

Despite a lack of Waste CHP facilities in London there is not a total absence of district
heating networks. Two operating examples include the Whitehall and Pimlico district heating
schemes.

The Pimlico scheme has an installed CHP capacity of 3.4MWth and 3.1MWe, supplying over
3,000 residential and 50 commercial customers.

26 Extending ROC Eligibility to Energy from Waste. llex Energy Consulting. 2005
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The Whitehall District Heating System provides heat to 23 Government office buildings in
Whitehall, amounting to 270,000m? of floor space via an underground network of pipes,
totalling 24km in length.

In both cases the input fuel is natural gas with fuel oil backup. A project is in place at
present to interconnect the two schemes to improve the operational efficiency of the existing
CHP plants.

4.4.2 Future Schemes

Opportunities for new CHP schemes are likely to be based around the provision of heat to
industry and other large consumers rather than retrofitting DHN network into existing
conurbations. An example of large scale industrial use is the CHP plant being constructed at
the Ineos Chlor site, Runcorn which will be fuelled by SRF supplied via the Greater
Manchester Waste disposal contract. The capacity of the Energy from Waste CHP plant
upon full completion is expected to be 750,000 tonnes of SRF, which will generate around
100MW of electricity and heat - equivalent to around 20% of Runcorn Site's total energy
demand. Although no efficiency figures are available this would suggest an overall energy
efficiency of between 30 and 40%.

One potential opportunity is to develop a heat network from the SELCHP plant®’. As part of
the planning approval for the new waste facility at Old Kent Road in Southwark, Veolia
agreed under a S106 agreement to supply low carbon heat from SELCHP to neighbouring
estates (approximately 2,700 homes) in Southwark. The first phase of work could involve
providing heat to five estates in Southwark. A second phase has the potential to extend the
heat network to Canada Water with further possibilities to expand to the Deptford/New Cross
area in Lewisham.

The identified opportunities in Southwark (phases one and two) have a combined peak
demand which is equivalent to a peak winter heat load of 40 MW. SELCHP is potentially
capable of supplying a continuous heat load up to around 40 MW at the expense of some
loss of electricity generation and inclusion of additional boiler plant to meet the total heat
load peak heat demand.

A further example of community based CHP or District Heating is the planned
redevelopment of the Brent Cross / Cricklewood area in North London. The form of heating
currently proposed for this Development is biomass or SRF based CHP.

The London Heat Map®®

The London Heat Map is an online interactive tool that provides spatial intelligence on
decentralised energy, allowing users to identify opportunities for decentralised energy
projects in London. Data on a range of factors is available, including major energy
consumers, fuel consumption, CO, emissions, energy supply plant, community heating
networks and energy demand density. It is publicly accessible at
www.londonheatmap.org.uk.

The map allows users to upload and share energy data. It can be used and updated to assist
in building detailed energy masterplans and developing decentralised energy policies.

27 Mayor’s draft waste strategy (p37). http://www.london.gov.uk/sites/default/files/GLA001MW Sv2.pdf
28 http://www.london.gov.uk/sites/default/files/CCMES_public_consultation_draft_Oct%202010.pdf
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The map will evolve over the next three years alongside the Decentralised Energy
Masterplanning Programme (DEMaP), becoming more sophisticated and more accurate at
higher resolutions and providing a hub for information of use to the decentralised energy
market.

Ten borough heat maps produced under the first phase of DEMaP have already been
incorporated into the London Heat Map and have identified 30 new priority locations for
decentralised energy projects in London.

4.4.3 Analysis

Based on the above analysis it is possible to draw the following conclusions with respect to
commercial opportunities for thermal plants to operate in CHP mode:

e Opportunities to develop CHP have to be justified on economic as well as
environmental benefit;

e Opportunities will be greatest where the price of or need for heat are greatest or
where income can be enhanced by green tariffs;

e Retrofitting of DH networks into existing towns or cities are unlikely to be viable;

e Most significant opportunities are likely to come from industrial or large scale
commercial heat users;

e Opportunities do exist within London to develop waste fuelled CHP schemes; such
developments should be encouraged and supported by the GLA.

Providing that heat use opportunities can be secured, and the evidence above suggests that
this can be the case, there are probable opportunities for CHP schemes to be developed in
the future.

4.5 Opportunities to retrofit existing facilities

Theoretically there is no issue in retrofitting Incineration plants to be CHP enabled providing
that space has been allocated for the CHP equipment and that the steam turbines have
been specified so that they can be converted to CHP operation.

There are five Incineration facilities operating in or adjacent to London, as illustrated in Table
35 below and several of these plants could be retrofitted to operate in CHP mode. These
facilities have been designed with turbines capable of operating in CHP mode and sufficient
space has been allocated to accommodate the necessary heat transfer equipment to allow
heat to be exported to a District Heating network although the equipment is not currently
installed.

The cost of installing heat transfer equipment into an existing incineration plant is relatively

minor (less than 2%) in comparison to the capital cost of the DHN network or the energy
from waste facility.
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Table 35: Existing London Thermal Facilities and CHP Potential

Scheme

Edmonton

SELCHP

Riverside Resource
Recovery Facility

Lakeside

Slough Heat and Power

Situation
Due to

decommissioned as part
waste

of NLWA’s
procurement contract

20MWe

Currently electricity only

Electricity only

CHP enabled with heat
distributed to the adjacent

industrial facility

CHP potential

Not Applicable

CHP enabled but
never connected.
Subject of a S106
agreement

CHP potential should
a suitable heat user
be found

Possibility of future
integration

Already CHP
integrated

The main challenge for any CHP scheme will be identifying a suitable heat user to justify

investment in the CHP retrofit.

As Table 35 indicates a number of the Incineration plants are CHP enabled and in theory
retrofit to CHP operation should not be a practical issue but may present financial issues if
the income received for heat does not match that lost from reduced electrical power output.
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APPENDIX A - SCENARIO MODELLING

Glossary of Terms

Term Definition

Generic Non specific technology defined by average performance
figures

MHT1 Mechanical Heat Treatment based on batch steam autoclaving

MHT 2 Mechanical Heat Treatment based on continuous heat
treatment processing

MBT aerobic Mechanical Biological Treatment with aerobic processing of the

organic material. Number identification 1, 2 etc represent
different technology providers or assumed technology
parameters.

MBT aerobic 2 (Landfill)

Mechanical Biological Treatment with aerobic processing, SRF
disposed to landfill.

MBT biostab 1

Mechanical Biological Treatment biostabilisation - A form of
MBT where waste is subjected to enhanced degradation over
extended time periods to produce a biologically stabilised
output. Output is disposed to landfill.

MBT AD 1 (Landfill)

Mechanical Biological Treatment with anaerobic digestion of the
organic material. SRF disposed to landfill.

MBT AD 2 (SRF)

Mechanical Biological Treatment with anaerobic digestion of the
organic material. SRF to energy from waste.

Incineration 1 (electricity | Incineration producing electricity, based on high efficiency

only) modern large Incinerator operating at circa 30% gross electricity
efficiency.

CHP Combined Heat and Power

Incineration 2 (low CHP)

Incineration Combined Heat and Power with 10% heat

utilisation

Incineration 3 (medium | Incineration Combined Heat and Power with 20% heat
CHP) utilisation
Incineration (high CHP) Incineration Combined Heat and Power with 40% heat

utilisation

Incineration 5 (medium
efficiency electricity)

Medium efficiency Incinerator (existing plants) operating at circa
24% gross electricity efficiency)

EfW

Energy from Waste

Gasification

Representing staged combustion gasification technologies.
Number identification 1, 2 etc represent different technology
providers or assumed technology parameters.

Gasification Gas Engine

Representing a gasification process generating a syngas, with
subsequent combustion in a gas engine. Number identification
1, 2 etc represent different technology providers or assumed
technology parameters.

True Pyrolysis

Representing partial thermal degradation of waste materials to
produce a syngas. Number identification 1, 2 etc represent

different technology providers or assumed technology
parameters.

Dirty MRF 1 Simple pretreatment of residual waste (often recovering
metals/plastics only) prior to energy from waste.

AD Anaerobic Digestion
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SRF Secondary Recovered Fuel

Fibre High biomass SRF

CLO/digestate Organic output from composting or anaerobic digestion
technologies

Active landfill Landfill for residual waste and rejects from pre-treatment
technologies

Inert recycling Recycling of bottom ash from thermal treatment plants

Hazardous landfill Landfill for air pollution control residues from thermal treatment
plants

Primary technology Either waste direct to Energy from Waste treatment or

processing via a Pre-treatment technology.

Where waste is pretreated, the SRF outputs from pretreatment
technologies (MHT, MBT, Dirty MRF) are modelled to a number
of energy from waste options — incineration (electricity only),
gasification (electricity only), cement kiln, power station. SRF
from MHT 1 is also modelled via Gasification (CHP).

Incineration_generic Treatment of SRF from pretreatment technologies via
incineration (electricity generation) based on high efficiency
modern large Incinerator operating at circa 30% gross electricity

efficiency.
cement_kiln Treatment of SRF from pretreatment technologies via a cement
kiln whereby SRF utilised for heat generation will offset coal.
ATT_generic Advanced Thermal Treatment of SRF from pretreatment
technologies via gasification (electricity generation).
Power_station_generic Treatment of SRF from pretreatment technologies via a power

station generating electricity.

Gasification_CHP_generic | Treatment of SRF from pretreatment technologies via
gasification with CHP, circa 26% heat recovery.

Methodology

In order to satisfy the requirements of the Brief SLR has set up a Microsoft Excel based
options assessment model to generate and analyse a number of potential scenarios. In
total, over 400 waste management scenarios have been analysed and these cover both
existing practices and future scenarios based on a range of collection, pre-treatment and
energy recovery solutions

Essentially the model builds up scenarios as follows
Step 1 — Mass Balance & Waste Flow

Step 2 — Financial Model

Step 3 — Carbon Model

Step 4 — Scenario Comparison

The structure of the model is shown below.
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Model Structure

Current
arisings

Model Description

Residual
composition

Technology
parameters

Carbon
Intensity Floor
Requirements

Composition
after recycling

Costs
(Treatment) Performance

comparison

Scenario

calculations Scatterplots

Material info |
(WRATE) Energy Data

Carbon

Data Carbon
Calculations

A brief overview of each worksheet is presented in the table below

Sheet 1 — Current

Sets out details of current waste tonnages.

Arisings

Sheet 2 — Residual Data provided to SLR on assumed recycling performance and residual

composition composition.
Output in Tabular format in accordance with GLA specification (Tables 1
and 2). Output will include tonnage and CV of materials removed in
recycling and in residual waste.

Sheet 3 — Copy of data in Sheet 2 to drive the remainder of the model

Composition after

Recycling

Sheet 4 — Data tables will be prepared for all of the main technology types in Sheets

Technology 3a, 3b, 4 and 5 to describe at individual material level the performance of

Parameters the technology.

Sheet 5 — Material
info

Provides details of carbon content and CV of waste components

Sheet 6 — Energy &
Carbon

Provides details to enable carbon calculations to be undertaken. The
methodology to be used for calculating carbon is discussed in more detail in
Section 4.

Sheet 7 — Scenario

Characterises all of the options in terms of significant parameters, in this

Calculations case cost and input fuel characteristics including biomass content and CV.
Sheet 8 — Scenarios will be ranked in terms of biomass CV content and cost (other
Performance parameters can be chosen).

Comparison

Sheet 9 — Scatter
plots

Graph of the key output performance against the carbon intensity floor and
EPS.

Screen shots and further explanations of each of the sheets are provided in the sections
below. It should be noted that the values presented in the tables below are not final figures,
in some instances where information is outstanding the values included are dummy figures
to ensure the model is working correctly.
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Sheet 1 - Current Waste Arisings

Headline data on waste quantities are included in this sheet. The calculations work from
2009/10 data although this will be capable of being updated with waste arisings in future
years.

Method London

2007/08 2008/09 2009/10
Landfill 2,209 1,946 1,523
(percentage) 53% 49% 40%
Incineration with EfW 919 912 629
(percentage) 22% 23% 16%
Incineration without EfW 0 0 0
(percentage) 0% 0% 0%
Recycled/composted 925 994 1,061
(percentage) 22% 25% 28%
Other 101 123 613
(percentage) 2% 3% 16%
Total 4,154 3,975 3,826

London

Household waste from: 2007/08 2008/09 2009/10
Regular household collection 2,013 1,784 1,678
Other household sources 247 236 252
Civic amenity sites 230 190 140
Household recycling 851 911 965
Total household 3,342 3,122 3,035
Non household sources (excl. re 734 750 692
Non household recycling 74 83 95
Total municipal waste 4,149 3,955 3,822
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Sheet 2 - Residual Composition

This sheet includes detailed waste compositions for the 5 scenarios developed in the
previous carbon floor work. Detailed waste compositions have been aggregated to primary
category level as illustrated below. The model includes the capability to include two
additional user-defined compositions.

Key for compositional headings in Appendix A table excerpts:

e 0% i.e. “No change”: Do Nothing New (based on 2008/09 recycling/compositing
compositions and recycling performance of 25%)%;

e Lo 25% recycling rate, concentrating on dry recyclables only;

e Mid-d: Focus on dry recycling without food waste collections achieving 45%
recycling rate;

e Mid-f: Focus on food collection achieving 45% recycling through a combination of
mixed dry and food collections;

e Hi: Max GHG abatement achieving 60% recycling rate with particular emphasis
on food waste collection.

S
Category 0% lo mid -d mid -f hi a b
Paper/Card 24% 20% 1% 16% 12% 0% 0%
Non-recyclable paper 0% 0% 0% 0% 0% 0% 0%
Dense plastic 6% 7% 4% 8% 8% 0% 0%
Plastic film 4% 5% 7% 7% 10% 0% 0%
Textiles 3% 4% 4% 4% 5% 0% 0%
Misc. Combustible 9% 11% 13% 13% 18% 0% 0%
Misc. Non Combustible 6% 5% 6% 6% 8% 0% 0%
Glass 5% 4% 4% 5% 5% 0% 0%
Ferrous Metal 5% 6% 4% 5% 5% 0% 0%
Non-ferrous metal 1% 1% 1% 1% 1% 0% 0%
Kitchen Organics 22% 27% 40% 29% 21% 0% 0%
Garden Organics 13% 9% 5% 6% 6% 0% 0%
Electrical / electronic equipr 0% 0% 0% 0% 0% 0% 0%
Potentially Hazardous 0% 0% 0% 0% 0% 0% 0%
Fines 2% 1% 2% 2% 2% 0% 0%
Total 100% 100.00% 100.00% 100.00% 100% 0% 0%

This data is combined with the waste arisings data from sheet 1 to give a tonnage
breakdown of residual waste, additional recyclate removed compared to baseline and total
recyclate removed.

29 Waste tonnages have been updated to 2009/10 tonnages
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Residual Tonnages

0% lo mid -d mid -f hi
Paper/Card 662,561.0 267,549.5 149,352.3 225,168.6 115,431.9
Non-recyclable paper 0.0 0.0 0.0 0.0 0.0
Dense plastic 162,879.6 96,688.7 57,340.6 107,749.4 81,598.4
Plastic film 107,666.2 64,900.6 92,011.7 95,316.8 96,524.9
Textiles 91,102.1 51,655.6 52,006.6 55,256.1 46,769.8
Misc. Combustible 259,503.1 140,397.3 173,355.3 179,582.3 179,118.5
Misc. Non Combustible 154,597.6 60,927.1 76,009.6 77,358.5 76,622.9
Glass 149,076.2 58,278.1 46,672.6 62,163.1 45,774.7
Ferrous Metal 149,076.2 83,443.7 50,673.1 62,163.1 51,745.3
Non-ferrous metal 22,085.4 11,920.5 8,001.0 9,669.8 7,960.8
Kitchen Organics 607,347.6 352,317.7 530,734.0 395,081.1 210,961.7
Garden Organics 353,365.9 117,880.7 66,675.1 85,647.0 62,691.5
Electrical / electronic equipr 0.0 0.0 0.0 0.0 0.0
Potentially Hazardous 0.0 0.0 0.0 0.0 0.0
Fines 41,4101 18,543.0 30,670.6 26,246.6 19,902.1
Total 2,760,670.9 1,324,502.5/ 1,333,502.5 1,381,402.5 995,102.5
Recyclate removed compared to baseline

0% lo mid -d mid -f hi
Paper/Card 0.0 395,011.5 513,208.7 437,392.4 547,129.1
Non-recyclable paper 0.0 0.0 0.0 0.0 0.0
Dense plastic 0.0 66,190.9 105,539.0 55,130.2 81,281.2
Plastic film 0.0 42,765.5 15,654.5 12,349.4 11,141.2
Textiles 0.0 39,446.5 39,095.5 35,846.0 44,332.3
Misc. Combustible 0.0 119,105.8 86,147.7 79,920.7 80,384.6
Misc. Non Combustible 0.0 93,670.5 78,587.9 77,239.0 77,974.7
Glass 0.0 90,798.1 102,403.6 86,913.1 103,301.5
Ferrous Metal 0.0 65,632.6 98,403.1 86,913.1 97,330.9
Non-ferrous metal 0.0 10,164.8 14,084.4 12,415.5 14,124.5
Kitchen Organics 0.0 255,029.9 76,613.6 212,266.5 396,385.9
Garden Organics 0.0 235,485.1 286,690.7 267,718.9 290,674.4
Electrical / electronic equipr 0.0 0.0 0.0 0.0 0.0
Potentially Hazardous 0.0 0.0 0.0 0.0 0.0
Fines 0.0 22,867.0 10,739.5 15,163.4 21,508.0
Total 0.0/ 1,436,168.4| 1,427,168.4 1,379,268.4 1,765,568.4
Total Recyclate removed

0% lo mid -d mid -f hi
Paper/Card 391,000.0 786,011.5 904,208.7 828,392.4 938,129.1
Non-recyclable paper 0.0 0.0 0.0 0.0 0.0
Dense plastic 35,095.4 101,286.3 140,634.4 90,225.6 116,376.6
Plastic film 0.0 42,765.5 15,654.5 12,349.4 11,141.2
Textiles 12,000.0 51,446.5 51,095.5 47,846.0 56,332.3
Misc. Combustible 73,806.8 192,912.6 159,954.6 153,727.6 154,191.5
Misc. Non Combustible 73,806.8 167,477.3 152,394.8 151,045.9 151,781.5
Glass 125,000.0 215,798.1 227,403.6 211,913.1 228,301.5
Ferrous Metal 62,190.8 127,823.3 160,593.9 149,103.9 159,521.7
Non-ferrous metal 15,031.8 25,196.6 29,116.1 27,447.3 29,156.3
Kitchen Organics 75,000.0 330,029.9 151,613.6 287,266.5 471,385.9
Garden Organics 198,000.0 433,485.1 484,690.7 465,718.9 488,674.4
Electrical / electronic equipr 0.0 0.0 0.0 0.0 0.0
Potentially Hazardous 0.0 0.0 0.0 0.0 0.0
Fines 0.0 22,867.0 10,739.5 15,163.4 21,508.0
Total 1,060,931.6) 2,497,100.0 2,488,100.0 2,440,200.0 2,826,500.0
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Sheet 4 — Technology parameters

This sets out details of the residual treatment technologies that can be modelled including
variants for management of outputs (e.g. for AD it will be possible to model biogas to
electricity, vehicle fuel and grid injection). Similarly for MHT options for managing the fibre
output include Incineration, cement kiln and advanced thermal treatment.

Secondary Outputs

CLO/ Cement . . Transport Grid
dig EfwW Kiln ATT | Landfill| Biogas fuel Injection

0

Subtotal

MHT

MBT aerobic

MBT aerobic landfill
MBT biostab landfill
MBT anaerobic digestate
to land

MBT anaerobic digestate
to SRF

Incineration

Incineration with CHP
Gasification

Gasification with gas
engines

True Pyrolysis

Dirty MRF

Clean MRF (assumed not
to be needed at present)
Organics - AD

Organics - Aerobic

-
o

- |Oo|o|o|o
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It is important to offer different options for output management as such choices could have a
significant impact on the overall carbon footprint of a scenario. For example, where biogas
is used to generate electricity the offset will be the marginal electricity mix, whereas for
vehicle fuel the offset would be diesel or petrol. The implications in terms of carbon
emissions are set out below.

Use of Biogas and Offsets Utilised for EPS

Fuel kg CO2 per kWh
useable energy kg CO2 per KWh biogas
Diesel 0.32 0.32
Natural gas |0.23 0.23
Electricity 0.4 0.14

The emission factor for biogas to electricity takes into account the conversion efficiency of
the gas engine from biogas to useable energy (nominally 35%). In the case of displacement
of diesel or natural gas there is no significant conversion efficiency as the biogas is used
directly (consequently emission factors are the same in both columns). Based on the biogas
fuel CV input, offset of diesel is approximately twice as effective as offsetting marginal grid
mix electricity.

For each technology type there may also be more than one supplier. Included within this

sheet is an inclusive list of all residual treatment technologies that can be modelled (as
detailed in Section 2.1).
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MHT

MBT aerobic

MBT biostabilisation

MBT AD

MHT_generic_para
meters

MBT_aerobic_generic_par
ameters

MBT_aerobic_biostabilis
ation_generic_parameter
s

MBT_anaerobic_digestate_t
o_land_generic_parameters

Orchid_SRF_param

MBT_aerobic_generic_land

MBT_anaerobic_digestate_t

2 oters fill_parameters Generic ... (S)_SRF_generlc_parameter
3 Aerothermal_SRF_ | Shanks_Ecodeco_paramet Generic
parameters ers
4 Graphite_SRF_par | NewEarthSolutions_param
ameters eters
5 Orchid_AD_parame ART_parameters
ters
6 Aerothermal _AD_p
arameters

The mass balance for each treatment technology is characterised at an individual waste
component level indicating how each component of the waste is partitioned across the

outputs as shown below.

Shanks Ecodeco - Based on (MBT-AEROBIC)

Composition Recycling

Paper/Card

Non-recyclable paper

Dense plastic

Plastic film

Textiles

Misc. Combustible

Misc. Non Combustible

Glass

Ferrous Metal

Non-ferrous metal

Kitchen Organics

Garden Organics

Electrical / electronic equipment
Potentially Hazardous

Fines

Carbon flows (based on baseline cc

19%

89%
86%

3%

Named range Shanks Ecodeco_parameters

Outputs
. CLO/ Active Inert
Fi RF
ibre s digestate landfill  recycling

63%
63%
69%
73%
79%
58%
22%
12%
10%
10%
1%
13%
23%

0% 50%

25%
25%
8%
8%
12%
33%
67%
87%

40%
47%
70%
100%
72%
27%

0% 0%

Hazardous

landfill Losses

Biogas

12%
12%
4%
19%
9%
9%
10%
1%
1%
5%
49%
39%
6%

28%
20%

0% 0%

By adopting this compositional approach it is possible to accurately model the impact of
changes in residual waste composition on the performance of the individual technologies.

For thermal technologies the characterisation tables are relatively simple as virtually all
waste and carbon is converted to emissions/losses or ash.

Ethos - based on (ATT)

Outputs
Composition

Paper/Card
Non-recyclable paper
Dense plastic

Plastic film

Textiles

Misc. Combustible
Misc. Non Combustible
Glass

Ferrous Metal
Non-ferrous metal
Kitchen Organics
Garden Organics
Electrical / electronic equipment
Potentially Hazardous
Fines

Total

2%

Recycling

Named range Ethos_total_parameters

Fibre SRF

digestate

CLO/ Inert

recycling

Active
landfill

23%

Hazardous

landfill Losses

Biogas

4% 1%

Characterisation tables are

available for all residual treatment technologies.

The

assumptions will be based on mass balance data provided through the data collection stage.
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Sheet 5 — Material Info

This sheet contains specific carbon and calorific value data for individual waste components.

o . o Wet Basis Net CV

Carbon (%) Moisture (%) Carbon (%) (MJkg)
Paper/Card 41.53 18.20 33.97 10.75
Non-recyclable paper 41.53 18.20 " 3397 " 10.75
Dense plastic f 71.38 7.73 65.87 24.68
Plastic film 77.40 19.10 62.62 21.28
Textiles 50.30 12.40 44.06 14.33
Misc. Combustible f 45.52 32.50 30.72 14.61
Misc. Non Combustible - - - 2.57
Glass - - - 1.41

Ferrous Metal - - - -

Non-ferrous metal - - - -
Kitchen Organics 45.40 65.40 15.71 3.46
Garden Organics 48.60 32.50 32.81 4.21
Electrical / electronic equipme - - - 7.06
Potentially Hazardous - - - 7.46
Fines 37.30 41.10 21.97 3.48

Data is sourced from the WRATE tool and the Engineers Handbook.

Sheet 6 — Energy & Carbon

Details of the methodology for determining carbon impacts are described in Appendix

Sheet 7 — Scenario Calculations

The scenario calculations are performed in an excel spreadsheet with almost 200 columns of
information. The scenarios are set out in @ number of steps.

Step 1: Scenario Names are defined

Primary technology provider
parameter set

Primary treatment parameter set
applied to input composition (C)
or input total (T)

Fibre destination type

SRF destination type

Fibre parameter set

SRF parameter set

Option name

incineration_ | incineration_ 0 recycling, MHT_generic, SRF
generic generic to incineration_generic

Technology type Recycling option

MHT 0% MHT_generic

o
m
=
m
=

incineration_ ' incineration_ lo recycling, MHT_generic, SRF

MHT lo MHT_generic ) ) L ’ .
generic generic  toincineration_generic

o
m
=
m
=
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Step 2: Headline waste arisings are defined

Headline arisings (kt)

(]
‘Q —
2 S
= ® )
3 2 3
5 e o 2 =
E 3 g g 2
=] o i
£ ) S 2 £
— [ < ©
- k] o
3 > S ¢ 5
Option name [ a e [C] o
0 rlecyllclmg,l MHngenlenc, SRF 3,822 788 75 198 2,761
to incineration_generic
lorecycling, MAT_generic, SRE. 5 g5 1,734 330 433 1,325
to incineration_generic
Outputs from primary residual treatment (kt)
© 5
Q T ° ']
2 2 5 ) 3
= i - [ o %) 0
[3] ~ (3 - = © [
= [ > ] <) a
[ 5 w o £ 5 N g 73
. ] =2 o o 3] (] © = <]
Option name 4 ic n o < £ I [ a
0 recyeling, MHT_generic, SRF 423 1,527 368 0 442 0 0 0 0
to incineration_generic
lorecycling, MHT_generic, SRF. 5,9 699 205 0 201 0 0 0 0
to incineration_generic

Step 3: Utilising technology parameters from Sheet 4 outputs from thermal treatment
of fibre and SRF are recorded

Outputs from secondary thermal treatment (kt)

@ 5
] T ° ']
2 o 8 ) 3
= i - [ o %) 7]
[ -~ @ = = ® Q
> o w fe) 2 T © =) @
°© H = © N ° 1]
. 7} = [ ) Q ] - o
Option name 4 ic n (@) < £ I [ a
0 recycling, MHT_generic, SRF 38 0 0 0 0 440 68 0 1,349
to incineration_generic
lo recycling, MHT_generic, SRF 18 0 0 0 0 210 33 0 644

to incineration_generic
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Step 4: Costs are calculated

Collection costs are calculated

Collection costs

Unit rates for collection (£/t) Resultant overall collection costs (EM)

Dry recyclables
Food waste

Green waste
Remaining residual
Dry recyclables
Food waste

Green waste
Remaining residual
Total collection cost

Option name

NC recycling, MHT_generic,
SRF to incineration_generic

©
g
w
5
©
o
o
~
iy
~
N
w
=
-
[}
—
[{e}
©
w
=
J

lo recycling, MHT_generic, SRF
to incineration_generic

w
by
©
[}

94 349 85 4l 162 127 418

Treatment costs are calculated either on a gate fee basis

Gate fees (£/1) Overall gate fee costs (EM/y)

t
£ =
g &
£ E =
3 3 Z
] 2
8 3 g 2 @
o [ B o Q = ]
= 2 1] ) = 2 B o -
S @ ] = S ] ] £ 2
3 g = >0 8 S 2 E )
[ - [ c o [ ° c © —
3 £ 9 2 £ <
Option name a w 5} a o a [ [} [ [
NG recycling, MHT_generic, 4 57 38 75 3 5 7 209 224
SRF to incineration_generic
lo recycling, MHT_generic, SRF 4 57 38 75 8 21 15 101 144

to incineration_generic

or as unit Capex/Opex costs (with the option for gross costs or net costs which include
electricity sales and ROCs revenue)

Unit capex+opex (£/t) Combined annual capex+opex (£M)
Treatment of segregated Secondary Treatment of Secondary
material thermal segregated material thermal
T o : T — :
[ [
£ £
g - - g - - %
= T o © = T o ©
" § Es5 EE T Es5 Ex B
o 3 ] R ) 3 ] R T
- 3 £ « £« = 3 £« £ - x
2 o 2 ] ) =0 Q2 o 2 ] ) =0 n]
s B ] ] o ZTs B % ] ¢ 2. P o
oy g s e 36 T8 0y g s > 386 B g
o c < c g c g ] c < € E c g =
= B @ £ Q = Q = = g @ £ Q = Q =
> 8§ £ £ 8% 8% z § £ = 8% 3% =3
Option name a [ (&) o n = n = [=] [ (&) % n s n = [
0 recycling, MHT_generic, SRF 56 2 6 75 75 33 4 4 169 114 27 352
to incineration_generic
lorecycling, MHT_generic, SRF 56 2 e 75 75 72 18 9 8 52 15 249

to incineration_generic

Both the gate fee and Capex/Opex approaches account for the sales of recyclate.
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Step 5: Carbon Impacts are calculated

Carbon emissions (ktCO,e)
5
7 ]

? ER EEp

2 B o 283 c

g @ 2 = 65 o

o ® a [ 2 - O K]

9 ® g c G T =

o 2 20 T o g 3

9] c c £ SEo

- k-] 7] = O = 0 ©

> 8 $ £  g8¢ 3
Option name a frd G a = wEa [
0 rlecy./clmg,l MHT_gen.erlc, SRF 4177 31 2 74 26 1106
to incineration_generic
lo recycling, MHT_generic, SRF 744 47 3 35 12 1763
to incineration_generic

Step 6: Key Performance Factors are compiled and assessed against the carbon floor
and EPS

Standard key perfromance indicators
Energy outputs (GWh) Carbon Floor & EPS
v =
= : 5 — 7]
)
< - 5 8323 8 g 2 v
w [ ‘Q-J c < J (] [= S (]
a % e §3% O g 2 £
Q 3 5 2 Eon G £ 5
x ] g @ L Q w € s et
w ) 5 £ ] 3 = 59 c
o = ) 3 - €< gD )
< 5 = £ > =2 g = = £
(&) O = ] ¢ £ 20wW S [ S
st < 3 2 85 o9Paowm D = ow o
s = & = 58 82w =3 28 £Z
Option name P 23 2 22 Sscxa c S E <=
0 recyeling, MHT_generic, SR 55, 4 339 1330  349.54 Y 0.29 N
to incineration_generic
lorecycling, MHT_generic, SRF g 535 535  367.03 Y 0.46 Y
to incineration_generic
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Sheet 8 — Performance Comparison

Sheet 8 records headline performance for all the scenarios against key performance
indicators.

=
—_ c —_
S w 5] ° 14
— = - > 8 2 o
g & [ . % g e 822 5 g< w
.| 2 ° ] S H 5 s&s g ss £
5 ° 5 K =
28 23 ¢ 2 - 2 03 §83 2 £Eg %
-2 =% ° 2 n} 3 5 £ T 2w S —~ =0 t
S} ° 3 2 2 a ] ° o 3=k EZ 32 2
c® c35 3 ® < ] ] E S =563 S = E
sfsz 3 = 0§ fs 0§ §F 538F it 55 5.
2 2o S S o 2 2 82 SsPom 3% Sa 8L
sg =8 3 3 3 52 5 50 =e3k 58 £Es 52
Option name - @3- w3 k- - [= - Z 0o I~ Z - Z22 - 08%xa- <L SE <z
0 recycling, MHT_generic, 51%  87% 282 444 352 1,330 0 1,329.92  349.54 Y 0.29 N
SRF to incineration_generic
lo recycling, MHT_generic, 77%  94% = 349 221 249 535 0 534.78 367.03 Y 0.46 Y
SRF to incineration_generic
mid -d recycling, o o
MHT generio, SRF to 76%  93% = 329 218 249 661 0 660.71 340.65 Y -0.45 Y
mid f recycling, MHT_generic, 70 o34, 342 230 251 668 0 668.38  401.42 N -0.45 Y
SRF to incineration_generic
hirecycling, MHT_generic, g0, 950, 373 176 223 444 0 44365  493.61 N -0.50 Y
SRF to incineration_generic

Sheet 9 — Scatter plots

Scatter plots are created to show the performance of all scenarios against the carbon floor
and the EPS. An example plot is given below which shows the cost and performance of
each scenario relative to the carbon floor.
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APPENDIX B - CARBON ASSESSMENT

Calculating performance against the Carbon Intensity Floor

The table below provides an example of how performance against the carbon intensity floor

will be determined.

Residual Wet Basis Net CV Biomas
Category Comp Carbon (%) (MJ/kg) Factors
Paper/Card 24% 34.0% 10.75 1
Non-recyclable paper 0% 34.0% 10.75 1
Dense plastic 6% 65.9% 24.68 0
Plastic film 4% 62.6% 21.28 0
Textiles 3% 44.1% 14.33 0.5
Misc. Combustible 9% 30.7% 14.61 0.5
Misc. Non Combustible 6% 0.0% 2.57 0
Glass 5% 0.0% 1.41 0
Ferrous Metal 5% 0.0% - 0
Non-ferrous metal 1% 0.0% - 0
Kitchen Organics 22% 15.7% 3.46 1
Garden Organics 13% 32.8% 4.21 1
Electrical / electronic equir 0% 0.0% 7.06 0
Potentially Hazardous 0% 0.0% 7.46 0
Fines 2% 22.0% 3.48 0.5
Totals 26.8% 8.28
Biogenic C 4.83
Non-Biogenic C 3.46
Electricity
Only CHP
Energy Generation Efficiency 26% 20%
CHP Efficiency 0% 26%
Total Efficiency (%) 26% 46%
Conversion MJ to kWh 0.2778 0.2778
Conversion factor (C to CO2) 3.67
Non biogenic| Energy [Energy
Outputs CO2 (kg) (kWh) (kWh)
Totals 0.410 0.598 0.460
Carbon intensity (kg CO2/kWh) 0.685 0.300
Carbon floor achieved No Yes

CO2 content determined by CV

Data Inputs to the EPS Calculation

Data for the carbon impacts of recycling is drawn from WRATE.
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Material list Reprocessing option list tCO.e /1t
Non-ferrous Non-ferrous scrap recycling -10.72
Ferrous Ferrous metal recycling -1.62
Paper Paper recycling mixed European Avg  -0.30
Card Corrugated cardboard recycling (Eur| -0.06
Wood Wood chipping recycling 0.00
Textile Textiles Recycling -4.37
Glass - Clear Shot blast -0.04
Glass - Clear Construction aggregate -0.03
Glass - Clear Colour seperated -0.16
Glass - Green Shot blast -0.04
Glass - Green Construction aggregate -0.03
Glass - Green Colour seperated -0.16
Glass - Brown Shot blast -0.04
Glass - Brown Construction aggregate -0.03
Glass - Brown Colour seperated -0.16
Glass - Mixed Shot blast -0.04
Glass - Mixed Construction aggregate -0.03
Glass - Mixed Colour seperated -0.16
Dense Plastic Mixed dense plastics recycling -0.68
Dense Plastic LDPE PVC recycling -0.70
Dense Plastic PET recycling -1.23
Dense Plastic PP, PS recycling -1.07
Film Plastic LLDPE, plastic film recycling -0.64
C+D Construction + Demolition (Building | -0.01
Re-use Furniture re-use T 0:00
The carbon impacts / burdens for treatment processes will be derived in the manner
described in 4.1. Example data is set out below.
Capital Indirect Indirect Indirect Direct
burdens burdens o
burdens . L burdens (heat) emissions
(material) (electricity)
Construction Opergthn al Electricity inputs Heat inputs to the Direct release
materials ma.tenal nputs, to facility facility from process
maintenance etc waste
Technology Type |, Carbon factor type > tCO2e pert tCO2e pert MJ per t MJ per t te?:eiegjgsgm
MHT 0.001 0.001 1,560.00 0.00 0.044
MBT aerobic 0.004 0.010 216.00 0.00 0.447
MBT biostabilised 0.007 0.011 264.00 0.00 0.421
MBT anaerobic 0.003 0.047 180.00 0.00 0.359
Incineration 0.003 0.024 45.00 0.00 0.000
Gasification 0.003 0.007 14.50 0.00 0.000
Gasification (Gas Engines) 0.003 0.007 14.50 0.00 0.000
True Pyrolysis 0.004 0.032 0.31 0.00 0.000
Dirty MRF 0.001 0.001 75.00 0.00 0.044
Landfill 0.001 0.001 0.00 0.00 0.289

For those impacts not identified above the following approaches will be used:

Avoided burdens (recyclables)

Calculated using carbon factors per tonne of
recyclate from the Recycling Module.

Avoided burdens (Electricity)

Calculated using energy content of waste/SRF, the
assumed electrical efficiency factor and the carbon
conversion factor from the Energy Module.

Avoided burdens (heat)

Calculated using energy content of waste/SRF, the
assumed heat efficiency factor and the carbon
conversion factor.
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal h
Total
Option AD option Recyclng | prmary Secondary (Thermal Performance CAPEXOP Option name waste recycled (including | 2102 O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) 5042 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2elcWh) | (ICO2eftonne) achieved up to " o)
collection
costs) (EM)
) ) NC recycling, MHT 1, SRF
NG racycling, MHT 1, SRF to Incineration 1 Wet AD with electricity NC MHT 1 incineration_generic 30% 0% - 70% 341.91 021 2020 641.10 83.05 84.71 to Incineration 1 (electricity 52% 70%
(electricity only) generation oy
) . Io recycling, MHT 1, SRF to
o racycling, MHT 1, SRF to Incineration 1 Wet AD with electricity lo MHT 1 incineration_generic 30% 0% - 64% 330.37 035 2031 602.59 109.48 4820 Incineration 1 (electricity 77% 64%
(electricity only) generation o)
) ) mid -d recycling, MHT 1,
mid d recycling, MHT 1, SRF to Wt AD with electricity mid d MHT 1 incineration_generic 30% 0% - 70% 322.82 036 2031 547.78 96.27 47.06 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) generation ety oy
) ) ) ) mid - recyoling, MHT 1,
mid 4 recycling, MHT 1, SRF to Wt AD with electricity mid -t MHT 1 incineration_generic 30% 0% - 61% 375.12 033 2031 591.76 105.12 4973 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) generation ety o)
A . ) ) hi recycling, MHT 1, SRF to
hi racycling, MHT 1, SRF to Incineration 1 Wet AD with electricity hi MHT 1 incineration_generic 30% 0% - 55% 343.48 037 2031 612.17 119.76 4043 Incineration 1 (electricity 84% 55%
(electricity only) generation o)
NG recyciing, MHT 1, SRF to cement kiln  "VSUAD with electricity NG MHT 1 cement_kiln 0% 100% - 70% 9437 043 2031 641.10 83.05 84.71 NG recycling, MHT 1, SRE 4% 70%
generation to cement_kiln
o recycling, MHT 1, SRF to cement_kiln  "VSUAD with electricity o MHT 1 cement_kiln 0% 100% - 64% 107.71 046 2031 602,59 109.48 48.20 lo recycling, MHT 1, SRF to 72% 64%
generation cement_kiln
mid d recycling, MHT 1, SRF to Wt AD with electricity mid d MHT 1 cement_kiln 0% 100% - 70% 97.77 045 2031 547.78 96.27 47.06 mid -d recycling, MHT 1, 71% 70%
cement_kiln generation SRF to cement_kiln
mid 4 recycling, MHT 1, SRF to Wt AD with electricity mid -t MHT 1 cement_kiln 0% 100% - 61% 11873 0.44 2031 591.76 105.12 4973 mid -f recycling, MHT 1, 71% 61%
cement_kiln generation SRF to cement_kiln
i recycling, MHT 1, SRF to cement_kiln  "VSUAD with electricity hi MHT 1 cement_kiln 0% 100% - 55% 126.76 044 2031 61217 119.76 40.43 hi recycling, MHT 1, SRF to 80% 55%
generation cement_kiln
NC recycling, MHT 1, SRF to Gasification . Wet AD with electricity NG MHT 1 ATT_generic 30% 0% - 70% 310.23 023 2020 641.10 83.05 84.71 NC recyling, MHT 1, SRF 52% 70%
1 generation to Gasification 1
lo recycling, MHT 1, SRF to Gasification 1 /&t AD with electricity o MHT 1 ATT_generic 30% 0% - 64% 300.11 -0.36 2031 60259 109.48 4820 o recycling, MHT 1, SRF to 7% 64%
generation Gasification 1
mid d recycling, MHT 1, SRF to Wt AD with electricity mid d MHT 1 ATT_generic 30% 0% - 70% 293.12 037 2031 547.78 96.27 47.06 mid d recycling, MHT 1, 76% 70%
Gasification 1 generation SRF to Gasification 1
mid 4 recycling, MHT 1, SRF to Weat AD with electricity mid -t MHT 1 ATT_generic 30% 0% - 61% 34053 034 2031 591.76 105.12 4973 mid -f recycling, MHT 1, 76% 61%
Gasification 1 generation SRF to Gasification 1
i recycling, MHT 1, SRF to Gasification 1 /&t AD with electricity hi MHT 1 ATT_generic 30% 0% - 55% 312.16 -0.38 2031 612.17 119.76 40.43 hi recycling, MHT 1, SRF to 84% 55%
generation Gasification 1
NG recycling, MHT 1, SRF to Wt AD with electricity NC MHT 1 power_station_generic 36% 0% - 70% 255.67 0.41 2031 641.10 83.05 84.71 NG recycling, MHT 1, SRE 51% 70%
power_station_generic generation to power_station_generic
lo recycling, MHT 1, SRF to Wt AD with electricity lo MHT 1 power_station_generic 36% 0% - 64% 257.06 045 2031 602.59 109.48 4820 lo recycling, MHT 1, SRF to 76% 64%
power_station_generic generation power_station_generic
) ) ) - mid -d recycling, MHT 1,
mid d recycling, MHT 1, SRF to Wt AD with electricity mid d MHT 1 power_station_generic 36% 0% - 70% 246.97 0.44 2031 547.78 96.27 47.06 SRF to 76% 70%
power_station_generic generation Sovwer,station generic
) ) ) - mid - recyoling, MHT 1,
mid 4 recycling, MHT 1, SRF to Wat AD with electricity mid -t MHT 1 power_station_generic 36% 0% - 61% 289.82 043 2031 591.76 105.12 4973 SRFto 75% 61%
power_station_generic generation sovwer,station generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " o)
collection
costs) (EM)
hi recycling, MHT 1, SRF to Wt AD with electricity hi MHT 1 power_station_generic 36% 0% - 55% 274.35 0.44 2031 612.17 119.76 4043 hi recycling, MHT 1, SRF to 83% 55%
power_station_generic generation power_station_generic
NG recycling, MHT 2, SRF
NG racycling, MHT 2, SRF to Incineration 1 Wet AD with electricity NC MHT 2 incineration_generic 30% 0% - 70% 296.61 023 2020 641.10 83.05 84.71 to Incineration 1 (electricity 52% 70%
(electricity only) generation oy
) . lo recycling, MHT 2, SRF to
o racycling, MHT 2, SRF to Incineration 1 Wet AD with electricity lo MHT 2 incineration_generic 30% 0% - 64% 294.49 036 2031 602.59 109.48 4820 1 (electicity 77% 64%
(electricity only) generation o)
) mid -d recycling, MHT 2,
mid d recycling, MHT 2, SRF to Wt AD with electricity mid d MHT 2 incineration_generic 30% 0% - 70% 276.88 037 2031 547.78 96.27 47.06 SRF to Incineration 1 76% 70%
1 (electicity only) generation ot
(electricity only)
) ) mid f recycling, MHT 2,
mid 4 recycling, MHT 2, SRF to Wt AD with electricity mid -t MHT 2 incineration_generic 30% 0% - 61% 332.15 034 2031 591.76 105.12 4973 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) generation ot
(electricity only)
) ) i recycling, MHT 2, SRF to
hi racycling, MHT 2, SRF to Incineration 1\ Wet AD with electricity hi MHT 2 incineration_generic 30% 0% - 55% 313.65 038 2031 612.17 119.76 4043 Incineration 1 (electricity 84% 55%
(electricity only) generation o)
NG recyciing, MHT 2, SRF to cement kiln  "/SUAD with electricity NG MHT 2 cement_kiln 0% 100% - 70% 8157 046 2031 641.10 83.05 84.71 NG recycling, MHT 2, SRF 4% 70%
generation to cement_kiln
o recycling, MHT 2, SRF to cement_kiln  "/SUAD with electricity lo MHT 2 cement_kiln 0% 100% - 64% 93.88 048 2031 602.59 109.48 48.20 lo recycling, MHT 2, SRF to 72% 64%
generation cement_kiln
mid d recycling, MHT 2, SRF to Wt AD with electricity mid d MHT 2 cement_kiln 0% 100% - 70% 82.40 047 2031 547.78 96.27 47.06 mid -d recycling, MHT 2, 71% 70%
cement_kiln generation SRF to cement_kiln
mid  recycling, MHT 2, SRF to Wet AD with electricity mid 4 MHT 2 cement_kiln 0% 100% - 61% 103.06 -0.46 2031 591.76 105.12 4973 mid -f recycling, MHT 2, 71% 61%
cement_kiln generation L SRF to cement_kiln
i recycling, MHT 2, SRF to cement_kiln  "VSUAD with electricity hi MHT 2 cement_kiln 0% 100% - 55% 11219 046 2031 612,17 11976 40.43 hi recycling, MHT 2, SRF to 80% 55%
generation cement_kiln
NG racycling, MHT 2, SRF to Gasification | Wet AD with electricity NC MHT 2 ATT_generic 30% 0% - 70% 260.14 024 2031 641.10 83.05 84.71 NG recycling, MHT 2, SRF 52% 70%
1 generation to Gasification 1
Io recycling, MHT 2, SRF to Gasification 1 /&t AD with electricity o MHT 2 ATT_generic 30% 0% - 64% 26759 -0.37 2031 60259 109.48 4820 o recycling, MHT 2, SRF to 7% 64%
generation Gasification 1
mid -d recycling, MHT 2, SRF to Wet AD with electricity mid -d MHT 2 ATT_generic 30% 0% - 70% 25148 038 2031 547.78 96.27 47.06 mid -d recycling, MHT 2, 76% 70%
Gasification 1 generation B SRF to Gasification 1
mid - recycling, MHT 2, SRF to Wet AD with electricity mid - MHT 2 ATT_generic 30% 0% - 61% 30161 035 2031 59176 105.12 4973 mid -f recyoling, MHT 2, 76% 61%
Gasification 1 generation B SRF to Gasification 1
i recycling, MHT 2, SRF to Gasification 1 /&t AD with electricity hi MHT 2 ATT_generic 30% 0% - 55% 285.16 -0.38 2031 612.17 119.76 40.43 hi recycling, MHT 2, SRF to 84% 55%
generation Gasification 1
NG recycling, MHT 2, SRF to Wt AD with electricity NC MHT 2 power_station_generic 36% 0% - 70% 22161 0.46 2031 641.10 83.05 84.71 NG recycling, MHT 2, SRE 51% 70%
power_station_generic generation to power_station_generic
lo recycling, MHT 2, SRF to Wt AD with electricity lo MHT 2 power_station_generic 36% 0% - 64% 228.07 047 2031 602.59 109.48 4820 lo recycling, MHT 2, SRF to 76% 64%
power_station_generic generation power_station_generic
) ) ) - mid -d recycling, MHT 2,
mid d recycling, MHT 2, SRF to Wt AD with electricity mid d MHT 2 power_station_generic 36% 0% - 70% 211.01 0.46 2031 547.78 96.27 47.06 SRFto 76% 70%
power_station_generic generation ) )
power_station_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen Electrici Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
lectricity Heat " e ORE Conon rovedun o EX(inc o Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)

) mid f recycling, MHT 2,
mid f recycling, MHT 2, SRF to Wt AD with electricity mid -t MHT 2 power_station_generic 36% 0% - 61% 25554 0.46 2031 591.76 105.12 4973 SRFto 75% 61%
power_station_generic generation povwer,station generic
hi recycling, MHT 2, SRF to Wt AD with electricity hi MHT 2 power_station_generic 36% 0% - 55% 249.04 0.46 2031 612.17 119.76 4043 hi recycling, MHT 2, SRF to 83% 55%
power_station_generic generation power_station_generic

) ’ NC recycling, MBT aerobic
NG recycling, MBT aerobic 1, SRF to Wt AD with electricity NC MBT aerobic 1 incineration_generic 30% 0% - 50% 546.55 012 - 587.44 83.05 70.67 1, SRF to Incineration 1 39% 50%
Incineration 1 (electricity only) generation (et oy
) : lo recycling, MBT aerobic 1,

lo recycling, MBT aerobic 1, SRF to Wt AD with electricity lo MBT aerobic 1 incineration_generic 30% 0% - 43% 494.54 031 2031 57364 109.48 4062 SRF to Incineration 1 1% 43%

1 (electicity only) generation

(electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 1, SRF to  Wet AD with electricity aerobic 1, SRF to

> T ] mid d MBT aerobic 1 incineration_generic 30% 0% - 40% 603.78 031 2031 51698 96.27 39.00 ! - 69% 40%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid - recyoling, MBT
mid 4 recycling, MBT aerabic 1, SRFta | Wet AD with electricity mid -t MBT aerobic 1 incineration_generic 30% 0% - 38% 573.79 028 2031 562.45 105.12 42.06 asrobic!,SRFta 69% 38%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
N : ) ) hi recycling, MBT aerobic 1,
hi recycling, MBT aerobic 1, SRF to Wt AD with electricity hi MBT aerobic 1 incineration_generic 30% 0% - 33% 526.04 032 2031 594.56 119.76 3582 SRF to Incineration 1 78% 33%
Incineration 1 (electricity only) generation ety o)
NG recycling, MBT aerobic 1, SRF to Wt AD with electricity NC MBT aerobic 1 cement_kiln 0% 100% - 50% 151.21 029 2031 587.44 83.05 70.67 NC recycling, MBT aerobic 33% 50%
cement_kiln generation 1, SRF to cement_kiln
lo recycling, MBT aerobic 1, SRF to Wt AD with electricity lo MBT aerobic 1 cement_kiln 0% 100% - 43% 161.96 039 2031 57364 109.48 4062 lo recycling, MBT aerobic 1, 68% 43%
cement_kiln generation SRF to cement_kiln
) ) : ) - mid -d recycling, MBT
mid d recycling, MBT asrobic 1, SRF 1o | Wet AD with electricity mid d MBT aerobic 1 cement_kiln 0% 100% - 40% 181.72 038 2031 516.98 96.27 39.00 aerobic 1, SRF to 66% 40%
cement_kiln generation e i
) ) : ) - mid - recycling, MBT
mid 4 recycling, MBT aerabic 1, SRFta | Wet AD with electricity mid -t MBT aerobic 1 cement_kiln 0% 100% - 38% 179.87 038 2031 562.45 105.12 42.06 aerobic 1, SRF to 66% 38%
cement_kiln generation e i
hi recycling, MBT aerobic 1, SRF to Wt AD with electricity hi MBT aerobic 1 cement_kiln 0% 100% - 33% 184.75 0.40 2031 594.56 119.76 3582 hi recycling, MBT aerobic 1, 75% 33%
cement_kiln generation SRF to cement_kiln
NG recycling, MBT aerobic 1, SRF to Wt AD with electricity NC MBT aerobic 1 ATT_generic 30% 0% - 50% 495.79 0.14 2015 587.44 83.05 70.67 NC recycling, MBT aerobic 39% 50%
Gasification 1 generation 1, SRF to Gasification 1
o recycling, MBT aerobic 1, SRF to Wt AD with electricity lo MBT aerobic 1 ATT_generic 30% 0% - 43% 448.58 032 2031 57364 109.48 4062 lo recycling, MBT aerobic 1, 1% 43%
Gasification 1 generation SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 1 ATT_generic 30% 0% - 40% 547.52 -0.32 2031 516.98 96.27 39.00 aerobic 1, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerobic 1, SRF to  Wet AD with electricity
Gasification 1 generation

mid - recycling, MBT

mid 4 recycling, MBT aerabic 1, SRFta | Wet AD with electricity mid -t MBT aerobic 1 ATT_generic 30% 0% - 38% 520.31 029 2031 562.45 105.12 42.06 aerobic 1, SRF to 69% 38%

Gasification 1 generation o
hi recycling, MBT aerobic 1, SRF to Wt AD with electricity hi MBT aerobic 1 ATT_generic 30% 0% - 33% 477.02 033 2031 594.56 119.76 3582 hi recycling, MBT aerobic 1, 78% 33%
Gasification 1 generation SRF to Gasification 1
) : ) - NC recycling, MBT aerobic

NG recycling, MBT aerobic 1, SRF to Wt AD with electricity NC MBTaerobic 1 power_station_generic 36% 0% - 50% 408.85 031 2031 587.44 83.05 70.67 1, SRF to 38% 50%
power_station_generic generation power, staion generic

) : ) - lo recycling, MBT aerobic 1,
lo recycling, MBT aerobic 1, SRF to Wt AD with electricity lo MBTaerobic 1 | power_station_generic 36% 0% - 43% 384.71 0.41 2031 57364 109.48 4062 SRF to 70% 43%
power_station_generic generation

power_station_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from EpS Costs
(%) biomass (%) Carbon Intensity oV trom
I ) Floor Fraction of municipal h
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat - EX (inc Disposal (£1) %)
waste | waste (SRF) (gCO2ekWh) | (CO2eftonne) achievedupto o )
costs) (EM)

mid -d recycling, MBT
mid -d MBT aerobic 1 power_station_generic 36% 0% - 40% 460.75 -0.39 2031 516.98 96.27 39.00 aerobic 1, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 1, SRF to  Wet AD with electricity
power_station_generic generation

mid - recycling, MBT

mid 4 recycling, MBT aerabic 1, SRFta | Wet AD with electricity mid -t MBTaerobic 1 power_station_generic 36% 0% - 38% 441.95 039 2031 562.45 105.12 42.06 aerobic 1, SRF to 68% 38%

power_station_generic generation o staton ganeric

) : hi recycling, MBT aerobic 1,
hi recycling, MBT aerobic 1, SRF to Wt AD with electricity hi MBTaerobic 1 power_station_generic 36% 0% - 33% 41522 0.42 2031 594.56 119.76 3582 SRFto 78% 33%
power_station_generic generation povwer.staion generic

) : ) ) NC recycling, MBT aerobic

NG recycling, MBT aerobic 3, SRF to Wt AD with electricity NC MBT aerobic 3 incineration_generic 30% 0% - 50% 476.19 0.14 2015 587.44 83.05 70.67 3, SRF to Incineration 1 39% 50%
Incineration 1 (electricity only) generation eatciy oy

) : ) ) lo recycling, MBT aerobic 3,
lo recycling, MBT aerobic 3, SRF to Wt AD with electricity lo MBT aerobic 3 incineration_generic 30% 0% - 43% 44317 032 2031 57364 109.48 4062 SRF to Incineration 1 1% 43%
Incineration 1 (electricity only) generation

(electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 3, SRF to  Wet AD with electricity aerobic 3, SRF to

d-dre T / mid -d MBTaerobic3 | incineration_generic 30% 0% - 40% 539.45 031 2031 51698 96.27 39.00 robic 3 - 69% 40%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid - recycling, MBT
mid 4 recycling, MBT aerabic 3, SRFta | Wet AD with electricity mid -t MBT aerobic 3 incineration_generic 30% 0% - 38% 512.89 029 2031 562.45 105.12 42.06 asrobic3, SRFta 69% 38%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
A : ) - hi recycling, MBT aerobic 3,
hi recycling, MBT aerobic 3, SRF to Wt AD with electricity hi MBT aerobic 3 incineration_generic 30% 0% - 33% 48222 033 2031 594.56 119.76 3582 SRF to Incineration 1 78% 33%
Incineration 1 (electricity only) generation ety o
NG recycling, MBT aerobic 3, SRF to Wt AD with electricity NC MBT aerobic 3 cement_kiln 0% 100% - 50% 13124 033 2031 587.44 83.05 70.67 NC recycling, MBT aerobic 33% 50%
cement_kiln generation 3, SRF to cement_kiln
o recycling, MBT aerobic 3, SRF to Wt AD with electricity lo MBT aerobic 3 cement_kiln 0% 100% - 43% 14196 0.41 2031 57364 109.48 4062 lo recycling, MBT aerobic 3, 68% 43%
cement_kiln generation SRF to cement_kiln
) ) : ) - mid -d recycling, MBT
mid d recycling, MBT asrobic 3, SRF 1o | Wet AD with electricity mid d MBT aerobic 3 cement_kiln 0% 100% - 40% 160.33 0.40 2031 516.98 96.27 39.00 aerobic 3, SRF to 66% 40%
cement_kiln generation e
) ) : ) - mid - recycling, MBT
mid 4 recycling, MBT aerabic 3, SRFta | Wet AD with electricity mid -t MBT aerobic 3 cement_kiln 0% 100% - 38% 158.01 039 2031 562.45 105.12 42.06 aerobic 3, SRF to 66% 38%
cement_kiln generation e
hi recycling, MBT aerobic 3, SRF to Wat AD with electricity hi MBT aerobic 3 cement_kiln 0% 100% - 33% 165.19 0.42 2031 594.56 119.76 3582 hi recycling, MBT aerobic 3, 75% 33%
cement_kiln generation SRF to cement_kiln
NG recycling, MBT aerobic 3, SRF to Wt AD with electricity NC MBT aerobic 3 ATT_generic 30% 0% - 50% 431.99 0.16 2015 587.44 83.05 70.67 NC recycling, MBT aerobic 39% 50%
Gasification 1 generation 3, SRF to Gasification 1
o recycling, MBT aerobic 3, SRF to Wt AD with electricity lo MBT aerobic 3 ATT_generic 30% 0% - 43% 40211 033 2031 57364 109.48 4062 lo recycling, MBT aerobic 3, 71% 43%
Gasification 1 generation SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 3 ATT_generic 30% 0% - 40% 489.28 -0.32 2031 516.98 96.27 39.00 aerobic 3, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerobic 3, SRF to  Wet AD with electricity
Gasification 1 generation

mid - recycling, MBT

mid 4 recycling, MBT aerabic 3, SRFta | Wet AD with electricity mid -t MBT aerobic 3 ATT_generic 30% 0% - 38% 465.20 030 2031 562.45 105.12 42.06 aerobic 3, SRF to 69% 38%

Gasification 1 generation )
hi recycling, MBT aerobic 3, SRF to Wt AD with electricity hi MBT aerobic 3 ATT_generic 30% 0% - 33% 437.44 034 2031 594.56 119.76 3582 hi recycling, MBT aerobic 3, 78% 33%
Gasification 1 generation SRF to Gasification 1

) : ) - NC recycling, MBT aerobic
NG recycling, MBT aerobic 3, SRF to Wt AD with electricity NC MBTaerobic3 | power_station_generic 36% 0% - 50% 355.89 036 2031 587.44 83.05 70.67 3,SRF to 38% 50%
power_station_generic generation

power_station_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
) : lo recycling, MBT aerobic 3,

o recycling, MBT aerobic 3, SRF to Wt AD with electricity lo MBTaerobic3 | power_station_generic 36% 0% - 43% 343.17 043 2031 57364 109.48 4062 SRFto 70% 43%
power_station_generic generation

power_station_generic

mid d recycling, MBT
mid -d MBT aerobic 3 power_station_generic 36% 0% - 40% 410.52 -0.41 2031 516.98 96.27 39.00 aerobic 3, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 3, SRF to  Wet AD with electricity
power_station_generic generation

mid - recycling, MBT

mid 4 recycling, MBT aerabic 3, SRFta | Wet AD with electricity mid -t MBTaerobic3 | power_station_generic 36% 0% - 38% 393.58 0.42 2031 562.45 105.12 42.06 aerobic 3, SRF to 68% 38%

power_station_generic generation o stiton ganeric
A : ) - hi recycling, MBT aerobic 3,
hi recycling, MBT aerobic 3, SRF to Wt AD with electricity hi MBTaerobic3 | power_station_generic 36% 0% - 33% 378.77 0.44 2031 594.56 119.76 3582 SRFto 78% 33%
power_station_generic generation power. staion generic
) : ) - NC recycling, MBT aerobic
NG recycling, MBT aerobic 4, SRF to Wt AD with electricity NC MBT aerobic 4 incineration_generic 30% 0% - 79% 297.22 027 2031 644.33 83.05 85.55 4, SRF to Incineration 1 46% 79%
Incineration 1 (electricity only) generation ctrciy oy
) : ) - lo recycling, MBT aerobic 4,
lo recycling, MBT aerobic 4, SRF to Wt AD with electricity lo MBT aerobic 4 incineration_generic 30% 0% - 73% 261.19 039 2031 602.15 109.48 48.08 SRF to Incineration 1 74% 73%
Incineration 1 (electricity only) generation

(electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 4, SRF to  Wet AD with electricity aerobic 4, SRF to

d-dre Ak mid -d MBTaerobic4 | incineration_generic 30% 0% - 65% 37274 038 2031 551.30 96.27 4799 robic 4 - 72% 65%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid - recyoling, MBT
mid 4 recycling, MBT aerabic 4, SRFta | Wet AD with electricity mid -t MBT aerobic 4 incineration_generic 30% 0% - 68% 316.24 037 2031 594.06 105.12 5033 asrobicd, SRFta 73% 68%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
A : ) - hi recycling, MBT aerobic 4,
hi recycling, MBT aerobic 4, SRF to Wt AD with electricity hi MBT aerobic 4 incineration_generic 30% 0% - 60% 283.08 0.40 2031 619.41 119.76 4232 SRF to Incineration 1 82% 60%
Incineration 1 (electricity only) generation ety o)
NG recycling, MBT aerobic 4, SRF to Wt AD with electricity NC MBT aerobic 4 cement_kiln 0% 100% - 79% 83.65 038 2031 644.33 83.05 85.55 NC recycling, MBT aerobic 4% 79%
cement_kiln generation 4, SRF to cement_kiln
o recycling, MBT aerobic 4, SRF to Wt AD with electricity lo MBT aerobic 4 cement_kiln 0% 100% - 73% 95.67 0.44 2031 602.15 109.48 48.08 lo recycling, MBT aerobic 4, 72% 73%
cement_kiln generation SRF to cement_kiln
) ) : ) - mid -d recycling, MBT
mid d recycling, MBT asrobic 4, SRF 1o | Wet AD with electricity mid d MBT aerobic 4 cement_kiln 0% 100% - 65% 123.14 0.41 2031 551.30 96.27 47.99 aerobic 4, SRF to 71% 65%
cement_kiln generation e
) ) : ) - mid - recycling, MBT
mid 4 recycling, MBT aerabic 4, SRFta | Wet AD with electricity mid -t MBT aerobic 4 cement_kiln 0% 100% - 68% 11145 0.42 2031 594.06 105.12 50.33 aerobic 4, SRF to 71% 68%
cement_kiln generation e
hi recycling, MBT aerobic 4, SRF to Wt AD with electricity hi MBT aerobic 4 cement_kiln 0% 100% - 60% 121.76 043 2031 619.41 119.76 4232 hi recycling, MBT aerobic 4, 80% 60%
cement_kiln generation SRF to cement_kiln
NG recycling, MBT aerobic 4, SRF to Wt AD with electricity NC MBT aerobic 4 ATT_generic 30% 0% - 79% 269.76 028 2031 644.33 83.05 85.55 NC recycling, MBT aerobic 46% 79%
Gasification 1 generation 4, SRF to Gasification 1
o recycling, MBT aerobic 4, SRF to Wt AD with electricity lo MBT aerobic 4 ATT_generic 30% 0% - 73% 237.83 039 2031 602.15 109.48 48.08 lo recycling, MBT aerobic 4, 74% 73%
Gasification 1 generation SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 338.44 -0.38 2031 551.30 96.27 47.99 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerobic 4, SRF to  Wet AD with electricity
Gasification 1 generation

mid - recycling, MBT

mid 4 recycling, MBT aerabic 4, SRFta | Wet AD with electricity mid -t MBT aerobic 4 ATT_generic 30% 0% - 68% 287.47 038 2031 594.06 105.12 50.33 aerobic 4, SRF to 73% 68%

Gasification 1 generation i)
hi recycling, MBT aerobic 4, SRF to Wt AD with electricity hi MBT aerobic 4 ATT_generic 30% 0% - 60% 257.92 0.40 2031 619.41 119.76 4232 hi recycling, MBT aerobic 4, 82% 60%
Gasification 1 generation SRF to Gasification 1
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat woots | waste (SRE) Conon rovedun o EX(inc o Disposal (£1) %)
(gCO2e/kWh) | (tCO2eftonne) achievedupto . (&)
costs) (EM)
) : NC recycling, MBT aerobic
NG recycling, MBT aerobic 4, SRF to Wt AD with electricity NC MBTaerobic4 | power_station_generic 36% 0% - 79% 223.37 039 2031 644.33 83.05 85.55 4, SRF to 45% 79%
power_station_generic generation sower staion generic
) : lo recycling, MBT aerobic 4,
lo recycling, MBT aerobic 4, SRF to Wt AD with electricity lo MBTaerobic4 | power_station_generic 36% 0% - 73% 208.65 0.44 2031 602.15 109.48 48.08 SRFto 74% 73%
power_station_generic generation

power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 290.75 -0.42 2031 551.30 96.27 47.99 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to  Wet AD with electricity
power_station_generic generation

mid - recycling, MBT

mid 4 recycling, MBT aerabic 4, SRFta | Wet AD with electricity mid -t MBTaerobic4 | power_station_generic 36% 0% - 68% 250.30 043 2031 594.06 105.12 50.33 aerobic 4, SRF to 73% 68%

power_station_generic generation power stafon generic
- ’ , . i recycling, MBT aerobic 4,
hi recycling, MBT aerobic 4, SRF to Wt AD with electricity hi MBTaerobic4 | power_station_generic 36% 0% - 60% 233.17 0.44 2031 619.41 119.76 4232 SRFto 81% 60%
power_station_generic generation N .
power_station_generic
, ' , Wet AD with electricity MBT aerobic 2 " " . " . . NG recycling, MBT aerobic . "
NC recycling, MBT aerobic 2 (landfill) generation NC (landfill #N/A 0% 0% 0% 50.50 0.10 644.86 83.05 85.69 2 (landiill 33% 0%
Io recycling, MBT aerobic 2 (landiil) Wet AD with electricity o MBT aerobic 2 #NA 0% 0% - 0% 50.50 031 2031 601.99 109.48 48.04 lo recycling, MBT aerobic 2 68% 0%
generation (landil) (landiil)
mid -d recycling, MBT aerobic 2 (landi)  "VSUAD with electricity mid d MBT aerobic 2 #NA 0% 0% - 0% 50.50 032 2031 541.67 96.27 45.47 mid d recycling, MBT 66% 0%
generation (landil) aerobic 2 (landiil)

- ' [ WetAD with electricity " MBT aerobic 2 " " . " . mid - recycling, MBT ) .
mid -f recycling, MBT aerobic 2 (landfill) generation mid -f (landfill #N/A 0% 0% 0% 50.50 0.30 2031 592.98 105.12 50.05 aerobic 2 (landill 66% 0%
hi recycling, MBT aerobic 2 (landiil) Wet AD with electricity hi MBT aerobic 2 #NA 0% 0% - 0% 50.50 035 2031 618.64 119.76 4212 hi recycling, MBT aerobic 2 75% 0%

generation (landil) (landiil)
NG recycling, MBT biostab 1 \gN:n';:gi:’r:'" electricity NG MBT biostab 1 #NA 0% 0% - 0% 5050 0.1 - 638.82 83.05 8411 "“C recycling, MBT biostab 32% 0%
lo recycling, MBT biostab 1 \gN:n'e’:gi:’r:'" electricity o MBT biostab 1 #NA 0% 0% - 0% 5050 031 2031 598.98 109.48 4725 lo recycling, MBT biostab 1 67% 0%
mid -d recycling, MBT biostab 1 Wet AD with electricity mid d MBT biostab 1 #NA 0% 0% - 0% 5050 -0.32 2031 538.79 96.27 4471 mid -d recycling, MBT 66% 0%
generation biostab 1
mid f recycling, MBT biostab 1 Wet AD with electricity mid 4 MBT biostab 1 #NA 0% 0% - 0% 5050 -0.30 2031 590.46 105.12 4939 mid - recyoling, MBT 65% 0%
generation biostab 1
hi recycling, MBT biostab 1 \g"’:n'e’:gi:r:'" electricity hi MBT biostab 1 #NA 0% 0% - 0% 5050 035 2031 617.16 119.76 4173 hi recycling, MBT biostab 1 75% 0%

NC recycling, MBT AD 1
NC MBT AD 1 (landfill) incineration_generic 30% 0% - 61% 364.98 -0.18 2015 579.37 83.05 68.56 (landfill), SRF to Incineration 1% 61%
1 (electricity only)

NC recycling, MBT AD 1 (landfill, SRF to  Wet AD with electricity
Incineration 1 (electricity only) generation

lo recycling, MBT AD 1
lo MBT AD 1 (landfill) incineration_generic 30% 0% - 55% 361.72 -0.33 2031 570.68 109.48 39.85 (landfill), SRF to Incineration 72% 55%
1 (electricity only)

lo recycling, MBT AD 1 (landfil), SRF o Wet AD with electricity
Incineration 1 (electricity only) generation

mid -d recycling, MBT AD 1
mid -d MBT AD 1 (landfill) incineration_generic 30% 0% - 56% 385.84 -0.35 2031 514.12 96.27 38.26 (landfill), SRF to Incineration % 56%
1 (electricity only)

mid -d recycling, MBT AD 1 (landfil), SRF  Wet AD with electricity
to Incineration 1 (electricity only) generation

mid 4 recycling, MBT AD 1
mid -f MBT AD 1 (landfill) incineration_generic 30% 0% - 51% 406.11 -0.32 2031 559.00 106.12 41.16 (landfill), SRF to Incineration % 51%
1 (electricity only)

mid - recycling, MBT AD 1 (landfill, SRF  Wet AD with electricity
to Incineration 1 (electricity only) generation
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from EpS Costs
(%) biomass (%) Carbon Intensity oV trom
I ) Floor Fraction of municipal h
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat - EX (inc Disposal (£1) %)
waste | waste (SRF) (gCO2ekWh) | (CO2eftonne) achievedupto o )
costs) (EM)

hi recycling, MBT AD 1
hi MBT AD 1 (landfill) incineration_generic 30% 0% - 47% 380.12 -0.36 2031 590.64 119.76 34.79 (landfill), SRF to Incineration 79% 47%
1 (electricity only)

hi recycling, MBT AD 1 (landfil), SRF to  Wet AD with electricity
Incineration 1 (electricity only) generation

NC recycling, MBT AD 2
NC MBT AD 2 (SRF) incineration_generic 30% 0% - 68% 31451 -0.19 2020 595.27 83.05 72.72 (SRF), SRF to Incineration 46% 68%
1 (electricity only)

NC recycling, MBT AD 2 (SRF), SRFto  Wet AD with electricity
Incineration 1 (electricity only) generation

lo recycling, MBT AD 2
lo MBT AD 2 (SRF) incineration_generic 30% 0% - 62% 320.03 -0.34 2031 578.64 109.48 41.93 (SRF), SRF to Incineration 74% 62%
1 (electricity only)

lo recycling, MBT AD 2 (SRF), SRFto  Wet AD with electricity
Incineration 1 (electricity only) generation

mid -d recycling, MBT AD 2
mid -d MBT AD 2 (SRF) incineration_generic 30% 0% - 66% 316.54 -0.35 2031 524.39 96.27 40.94 (SRF), SRF to Incineration 74% 66%
1 (electricity only)

mid -d recycling, MBT AD 2 (SRF), SRF to Wet AD with electricity
1 (electricity only) generation

mid f recycling, MBT AD 2
mid -f MBT AD 2 (SRF) incineration_generic 30% 0% - 58% 359.47 -0.32 2031 567.22 106.12 43.31 (SRF), SRF to Incineration 73% 58%
1 (electricity only)

mid -f recycling, MBT AD 2 (SRF), SRF to | Wet AD with electricity
Incineration 1 (electricity only) generation

hi recycling, MBT AD 2
hi MBT AD 2 (SRF) incineration_generic 30% 0% - 54% 351.45 -0.36 2031 595.36 119.76 36.03 (SRF), SRF to Incineration 81% 54%
1 (electricity only)

hi recycling, MBT AD 2 (SRF), SRFto  Wet AD with electricity
Incineration 1 (electricity only) generation

NC recycling, MBT AD 2 (SRF), SRF to Wet AD with electricity NC recycling, MBT AD 2

Il Soneraton NG MBT AD 2 (SRF) cement kiln 0% 100% E 68% 94.15 048 2031 595.27 83.05 7272 (SHy S oo i 32% 68%
lo recycling, MBT AD 2 (SRF), SRF to Wt AD with electricity lo MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 106.84 0.48 2031 578.64 109.48 4193 lo recycling, MBTAD 2. 68% 62%
cement ki generation (SRF), SRF to cement kiln
mid d recycling, MBT AD 2 (SRF), SRF to | Wet AD with electricity mid d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 100.44 0.49 2031 524.39 96.27 4094 mid -d recycling, MBT AD 2 67% 66%
cement kiln generation (SRF), SRF to cement kiln
mid frecycling, MBT AD 2 (SRF), SRF to | Wet AD with electricity mid -t MBT AD 2 (SRF) cement_kiln 0% 100% - 58% 117.54 047 2031 567.22 105.12 4331 mid  recycling, MBT AD 2 66% 58%
cement kiln generation (SRF), SRF to cement kiln
hi recycling, MBT AD 2 (SRF), SRF to Wt AD with electricity hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 127.09 047 2031 595.36 119.76 36.03 hi recycling, MBTAD 2. 76% 54%
cement ki generation (SRF), SRF to cement kiln
. . - NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity NC MBT AD 2 (SRF) ATT_generic 30% 0% . 68% 284.93 021 2020 595.27 83.05 7272 (SRF), SAF to Gasification 46% 68%
Gasification 1 generation )
. . - Io recycling, MBT AD 2

lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity o MBT AD 2 (SRF) ATT._generic 30% 0% . 62% 290.25 035 2031 578.64 109.48 41.93 (SRF), SAF to Gasification 74% 62%
Gasification 1 generation )

) . . - mid -d recycling, MBT AD 2
mid -d recycling, MBT AD 2 (SRF), SRF to | Wet AD with electricity mid d MBT AD 2 (SRF) ATT_generic 30% 0% . 66% 286.92 036 2031 524.39 96.27 40.94 (SRF), SAF to Gasification 74% 66%
Gasification 1 generation )

) . . - mid - recycling, MBT AD 2
mid 4 recycling, MBT AD 2 (SRF), SRF to | Wet AD with electricity mid MBT AD 2 (SRF) ATT_generic 30% 0% . 58% 32584 033 2031 567.22 105.12 4331 (SRF), SRF to Gasification 73% 58%
Gasification 1 generation )

- . - hi recycling, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity hi MBT AD 2 (SRF) ATT_generic 30% 0% . 54% 318.79 037 2031 595.36 119.76 36.03 (SRF), SAF to Gasification 81% 54%
Gasification 1 generation )

NC recycling, MBT AD 2
NC MBT AD 2 (SRF) power_station_generic 36% 0% - 68% 239.52 -0.46 2031 595.27 83.05 72.72 (SRF), SRF to 45% 68%
power_station_generic

NC recycling, MBT AD 2 (SRF), SRFto  Wet AD with electricity
power_station_generic generation

lo recycling, MBT AD 2
lo MBT AD 2 (SRF) power_station_generic 36% 0% - 62% 249.97 -0.47 2031 578.64 109.48 41.93 (SRF), SRF to 74% 62%
power_station_generic

lo recycling, MBT AD 2 (SRF), SRFto  Wet AD with electricity
power_station_generic generation

mid -d recycling, MBT AD 2
mid -d MBT AD 2 (SRF) power_station_generic 36% 0% - 66% 24439 -0.47 2031 524.39 96.27 40.94 (SRF), SRF to 74% 66%
power_station_generic

mid -d recycling, MBT AD 2 (SRF), SRF to Wet AD with electricity
power_station_generic generation
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity oV trom
I A Floor Fraction of municipal h
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen Electrici Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "C> 012 Waste
lectricity Heat 9y) " EX (inc Disposal (£/t) P! (%)
waste  waste (SRF)  (gCOzekWh)  (tCO2eftonne) achieved up to " ) g
collection
costs) (EM)
) mid - recycling, MBT AD 2
mid 4 recycling, MBT AD 2 (SRF), SRF to | Wet AD with electricity mid -t MBTAD 2 (SRF) | power_station_generic 36% 0% - 58% 279.38 0.46 2031 567.22 105.12 4331 (SRF), SRF to 73% 58%
power_station_generic generation povwer staion generic
hi recycling, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRF to Wt AD with electricity hi MBTAD 2 (SRF) | power_station_generic 36% 0% - 54% 279.12 047 2031 595.36 119.76 36.03 (SRF), SRF to 81% 54%
power_station_generic generation pover staion generic
NC recycling, Incineration 1 (electricity  Wet AD with electricity NG Incineration 1 INA 0% % 2% 42658 o2 . 16263 8305 801 NC recycling, Incineration 1 6% 2%
only)_total generation (electricity only)_total ° o ° - g . . . (electricity only)_total ° °
lo recycling, Incineration 1 (electricity Wet AD with electricity o Incineration 1 INA 0% % 7% 49756 029 2031 51733 10948 2589 lo recycling, Incineration 1 a5, 7%
only)_total generation (electricity only)_total ° ° ° b . h g : (electricity only)_total ° °
mid -d recycling, Incineration 1 (electricity  Wet AD with electricity Incineration 1 mid -d recycling,
: mid -d #NA 30% 0% 57% 467.15 -0.31 2031 462.76 96.27 2482 Incineration 1 (electricity 74% 57%
only)_total generation (electricity only)_total orb). otz
mid f recycling, Incineration 1 (electricity  Wet AD with electricity mig 4 Incineration 1 INA 0% 0% 29 18888 027 2031 50260 105,12 2640 mid - recycling, Incineration 3% 29
only)_total generation (electricity only)_total ° ° ° 8 . . g g 1 (electricity only)_total ° °
hi recycling, Incineration 1 (electricity Wet AD with electricity . Incineration 1 NA 0% % - 49049 030 2031 4875 11976 2383 hi recycling, Incineration 1 0% -
only)_total generation (electricity only)_total ° " " g : - g . (electricity only)_total ° °
NC recycling, Incineration 2 (low Wet AD with electricity Incineration 2 (low . N . . . NC recycling, Incineration 2 N .
v gonoration NC oHp) ool #NA 22% 10% 62% 403.07 0.13 585.07 83.05 7005 {low onip). ot 46% 62%
Wet AD with electricity Incineration 2 (low . N N y lo recycling, Incineration 2 N N
o recycling, Incineration 2 low CHP) total ¢ = L lo oHp) ool #NA 22% 10% 57% 407.08 029 2031 57654 109.48 4138 low artP. ot 74% 57%
mid -d recycling, Incineration 2 (lo Wet AD with electrici Incineration 2 (lo mid d recyoling,
! yoling, Incineration 2 (low w icity mid -d ineration 2 (low #NA 22% 10% 57% 44294 032 2031 522.36 96.27 4041 Incineration 2 (low 74% 57%
CHP)_total generation CHP)_total Pt
mid 1 recycling, Incineration 2 (low Wet AD with electricity . Incineration 2 (low . N . y mid - recycling, Incineration N N
) o genoration mid 4 oHp) ool #NA 22% 10% 52% 464.59 028 2031 564.32 105.12 4255 2 fow Gr ). otal 73% 52%
Wet AD with electricity Incineration 2 (low . N N . hi recycling, Incineration 2 N N
i recycling, Inineration 2 low CHP) total ¢ = © 0 hi oHp) otal #NA 22% 10% 47% 468.45 0.31 2031 593.46 119.76 3553 low o ot 80% 47%
NC recycling, Incineration 3 (medium Wet AD with electricity Incineration 3 N N N . NC recycling, Incineration 3 N .
vt gonoration NC (metium GHP) toal #NA 20% 20% 62% 323.31 0.19 2015 579.71 83.05 68.64 {meciom GHP) tota 46% 62%
lo recycling, Incineration 3 (medium Wet AD with electricity Incineration 3 N N N y lo recycling, Incineration 3 . N
oy ot genoration lo (metium GHP) toal #NA 20% 20% 57% 335.20 0.32 2031 573.94 109.48 40.70 (mecim GHPY tota 74% 57%
mid -d recycling, Incineration 3 (medium  Wet AD with electic Incineration 3 mid d recycling,
! yoling, Incineration 3 (mediu w icity mid -d inera #NA 20% 20% 57% 35053 034 2031 519.75 96.27 3973 Incineration 3 (medium 74% 57%
CHP)_total generation (medium CHP)_total Pyt
mid - recycling, Incineration 3 (medium  Wet AD with electricity p Incineration 3 N N . . mid -f recycling, Incineration N .
) o genoration A GHP) toal #NA 20% 20% 52% 380.06 0.31 2031 561.61 105.12 4184 3 (oo O 1ot 73% 52%
hi recycling, Incineration 3 (medium Wet AD with electricity Incineration 3 N N N . hi recycling, Incineration 3 . N
b, ot gonoration hi (metiom GHP) toal #NA 20% 20% 47% 390.85 0.34 2031 59150 119.76 35.02 (mecim GHP) tota 80% 47%
NC recycling, Incineration 4 (high Wet AD with electricity Incineration 4 (high N N . . NC recycling, Incineration 4 N .
vt gonoration NC HP) otal #NA 16% 40% 62% 231.63 0.30 2031 564.91 83.05 64.77 (high GLP) tota 46% 62%
Wet AD with electricity Incineration 4 (high N N N . lo recycling, Incineration 4 N N
o recycling, Inineration 4 (high CHP)_total ¢ = © 0 lo HP) total #NA 16% 40% 57% 247.72 0.38 2031 566.79 109.48 38.83 (high CHPY, 10t 74% 57%

SLR



Greenhouse Gas Modeling for Municipal Waste AppendixC 402-01183-00003
Greater London Authority 9 June 2011

APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from ] s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)
mid -d recycling, Incineration 4 (high Wet AD with electricity Incineration 4 (high mid -d recycling,
- ] mid d #NA 16% 40% 57% 26117 040 2031 51255 96.27 37.85 Incineration 4 (high 74% 57%
CHP)_total generation CHP)_total Ch) ot
mid - recycling, Incineration 4 (high Wet AD with electricity p Incineration 4 (high N N N p mid f recycling, Incineration N N
iy o gonoration mid £ ) ot #NA 16% 40% 52% 27865 0.37 2031 554.16 105.12 39.89 ' tigh L) ot 73% 52%
Wet AD with electricity Incineration 4 (high N N N p hi recycling, Incineration 4 N N
hirecycling, Incieration 4 (ngh GHP) total (=00 hi ) ot #NA 16% 40% 47% 20358 0.39 2031 586.10 119.76 33.60 (righ OHPY toat 80% 47%
Incineration 5 NC recycling, Incineration &
NG recycling, Incineration 5 (medium Wat AD with electricity NC (medium efficiency #N/A 24% 0% 62% 535.09 0.07 - 523.68 83.05 53.98 (medium efficiency 6% 62%
efficiency electricity)_total generation Sty o Sty total
Incineration 5 lo recycling, Incineration &
o recycling, Incineration 5 (medium Wat AD with electricity lo (medium efficiency #N/A 24% 0% 57% 518.20 027 2031 546.85 109.48 33.61 (medium efficiency 74% 57%
efficiency electricity)_total generation ety o Sty total
Incineration 5 mid -d recycling,
g""“i“e’n':cé‘ce";’;“cl‘"c)‘ "f;a'l‘“ 5 (medium v":n'::h :’r“m slectricity mid d (medium efficiency #N/A 24% 0% 57% 576.74 029 2031 49248 96.27 3259 Incineration 5 (medium 74% 57%
2 ty) ! 9 electricity)_total efficiency electricity)_total
Incineration 5 mid f recycling, Incineration
mid 4 recycling, Incineration 5 (medium | Wet AD with electricity mid -t (medium efficiency #N/A 24% 0% 52% 597.49 024 2031 533.37 105.12 34.45 5 (medium efficiency 73% 52%
efficiency electricity)_total generation ety o Sty ota
i recycling, Incineration 5 (medium Wet AD with electrici Incineration 5 hi recycling, Incineration 5
yeling, y hi (medium efficiency #NA 24% 0% 47% 584.50 029 2031 571.04 119.76 2966 (medium efficiency 80% 47%
efficiency electricity)_total generation ety o Seationy tota
NC recycling, Gasification 1_total ;":n'e/;\:h:’r“m electicity NC Gasification 1_total #N/A 30% 0% 62% 387.00 2015 2015 346.30 83.05 757 Ncm';c“’c“"g' Gasification 6% 62%
o recycling, Gasification 1_total Wet AD with electricity lo Gasification 1_total #N/A 30% 0% 57% 387.95 030 2031 461.08 109.48 1117 o racycling, Gasificaion 74% 57%
generation 1_total
mid -d recycling, Gasification 1_total Wet AD with electricity mid d Gasification 1_total #N/A 30% 0% 57% 423.79 033 2031 406.13 96.27 10.00 mid d recycling, 74% 57%
generation Gasification 1_total
mid -f recycling, Gasification 1_total Wet AD with electricity mid -t Gasification 1_total #N/A 30% 0% 52% 44348 029 2031 44397 105.12 11.06 mid f recycling, 73% 52%
generation Gasification 1_total
hi recycling, Gasification 1_total Wet AD with electricity hi Gasification 1_total #NIA 30% 0% 47% 444,65 032 2031 506.28 119.76 1272 hi recycling, Gasification 80% 47%
generation 1_total
NC recycling, Gasification 2_total Wet AD with electricity NC Gasification 2_total #N/A 21% 0% 62% 546.44 -0.08 - 538.39 83.05 57.83 NC racycling, Gasification 6% 62%
generation 2 total
o recycling, Gasification 2_total Wet AD with electricity lo Gasification 2_total #NIA 21% 0% 57% 518.15 027 2031 553.96 109.48 35.47 o racycling, Gasification 74% 57%
generation 2 total
mid -d recycling, Gasification 2_total Wet AD with electricity mid d Gasification 2_total #NIA 21% 0% 57% 583.11 030 2031 499.64 96.27 3447 mid d recycling, 74% 57%
generation Gasification 2_total
mid -f recycling, Gasification 2_total Wet AD with electricity mid -t Gasification 2_total #NIA 21% 0% 52% 600.30 -0.25391 2031 540.79 105.12 36.39 mid - recycling, 73% 52%
generation Gasification 2_total
hi recycling, Gasification 2_total Wet AD with electricity hi Gasification 2_total #NIA 21% 0% 47% 578.67 029 2031 576.41 119.76 31.07 hi racycling, Gasification 80% 47%
generation 2 total
NC recycling, Gasification Gas Engine  Wet AD with electricity G Gasification Gas A 0% 0% 2% 7597 o5 2015 0087 8305 1802 NC recycling, Gasification . 2%
1_total generation Engine 1_total - - - - - Gas Engine 1_total
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Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from ] s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste (SRF)  (gCOzekWh)  (tCO2eftonne) achieved up to " )
collection
costs) (EM)
lo recycling, Gasification Gas Engine Wet AD with electricity o Gasification Gas A 0% o — 7840 . 2031 sa5.82 10948 2073 lo recycling, Gasification 4% —
1_total generation Engine 1_total - - - - - Gas Engine 1_total
mid -d recycling, Gasification Gas Engine  Wet AD with electrici Gasification Gas mid d recyoling,
yoling. gl y mid -d #NA 30% 0% 57% 41247 033 2031 48138 96.27 29,69 Gasification Gas Engine 74% 57%
1_total generation Engine 1_total P
mid - recyoling,
mid - recycling, Gasification Gas Engine  Wet AD with electricity mid - Gasification Gas #NA 30% 0% 50% 432.13 029 2031 52188 105.12 31.44 Gas Engine 73% 50%
1_total generation Engine 1_total P
hi recycling, Gasification Gas Engine Wet AD with electricity i Gasification Gas A 0% o . 3058 02 2031 6271 11976 2749 hi recycling, Gasification 0% .
1_total generation Engine 1_total - - - - - Gas Engine 1_total
NC recycling, Gasification Gas Engine  Wet AD with electricity . Gasification Gas A 2% o o 5006 o1 2015 w277 8305 1065 NC recycling, Gasification 6% o
2 total generation Engine 2_total - - - - - Gas Engine 2_total
lo recycling, Gasification Gas Engine  Wet AD with electricity o Gasification Gas A 2% o i 35096 . 2031 2023 10948 o717 lo recycling, Gasification 4% —
2_total generation Engine 2_total - - - - - Gas Engine 2_total
mid d recycling,
mid -d recycling, Gasification Gas Engine . Wet AD with electricity mid -d Gasification Gas #NA 32% 0% 57% 39075 034 2031 467.70 96.27 26.11 Gasification Gas Engine 74% 57%
2_total generation Engine 2_total I
mid - recyoling,
mid - recycling, Gasification Gas Engine  Wet AD with electricity mid - Gasification Gas #NA 32% 0% 50% 41031 030 2031 507.72 105.12 27.74 Gasification Gas Engine 73% 50%
2_total generation Engine 2_total I
hi recycling, Gasification Gas Engine  Wet AD with electricity u Gasification Gas A 2% o . a1 0s3 2081 ss0.46 11976 2480 hi recycling, Gasification 0% .
2 total generation Engine 2_total - - - - - Gas Engine 2_total
NC recycling, True Pyrolysis 1_total Wet AD with electricity NC True Pyrolysis #NA 32% 0% 62% 357.60 014 2015 507.76 83.05 55.05 NC recycling, True Pyrolysis 6% 62%
generation 1_total 1_total
lo recycling, True Pyrolysis 1_total Wet AD with electricity lo True Pyrolysis #NA 32% 0% 57% 362.13 -0.30 2031 54883 109.48 3413 lo recycling, True Pyrolysis 74% 57%
generation 1_total 1_total
mid -d recycling, True Pyrolysis 1_total /St AD with electricity mid -d True Pyrolysis #NA 32% 0% 57% 393.41 033 2031 494.47 96.27 33.11 mid -d recycling, True 74% 57%
generation 1_total Pyrolysis 1_total
mid - recycling, True Pyrolysis 1_total /St AD with electricity mid - True Pyrolysis #NA 32% 0% 52% 412.92 029 2031 53543 105.12 3499 mid -f recyoling, True 73% 50%
generation 1_total Pyrolysis 1_total
hi recycling, True Pyrolysis 1_total Wet AD with electricity hi True Pyrolysis #NA 32% 0% 47% 417.10 032 2031 57253 11976 3005 hi recycling, True Pyrolysis 80% 47%
generation 1_total 1_total
NG recycling, Dirty MRF 1,
NC recycling, Dirty MRF 1, SRF to Wet AD with electricity NG Dirty MRF 1 incineration_generic 30% 0% - 69% 363.91 027 2031 54489 83.05 5953 SRF to Incineration 1 50% 69%
Incineration 1 (electricity only) generation oty o)
lo recycling, Dirty MRF 1,
lo recycling, Dirty MRF 1, SRF to Wet AD with electricity o Dirty MRF 1 incineration_generic 30% 0% - 63% 362.17 037 2031 555.70 109.48 3593 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) generation oty o)
mid -d recycling, Dirty MRF
mid -d recycling, Dirty MAF 1, SRF to Wet AD with electricity mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 426.49 036 2031 504.93 96.27 3585 1, SRF to Incineration 1 75% 61%
Incineration 1 (electricity only) generation ety ony
p mid - recycling, Dirty MRF
mid - recycling, Dirty MRF 1, SRF to Wet AD with electricity mid - Dirty MRF 1 incineration_generic 30% 0% - 58% 42671 035 2031 54392 105.12 37.21 1, SRF to Incineration 1 75% 58%
Incineration 1 (electricity only) generation ety ony
hi recycling, Dirty MRF 1,
hi recycling, Dirty MRF 1, SRF to Wet AD with electricity hi Dirty MRF 1 incineration_generic 30% 0% - 50% 43773 037 2031 578.08 11976 3151 SRF to Incineration 1 82% 50%
Incineration 1 (electricity only) generation oty o)
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Table 1: Carbon Intensity ‘Floor’ Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat " e ORE Conon rovedun o EX(inc o Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
NC recycling, Dirty MRF 1, SRF to Wet AD with electricity NG Dirty MRF 1 ATT_generic 30% 0% - 69% 330.16 028 2031 54489 83.05 59.53 NC recycling. Dirty MRF 1, 50% 69%
Gasification 1 generation SRF to Gasification 1
lo recycling, Dirty MRF 1, SRF to Wet AD with electricity Io Dirty MRF 1 ATT_generic 30% 0% - 63% 32877 038 2031 555.70 109.48 35.93 1o recycling, Dirty MRF 1, 76% 63%
Gasification 1 generation SRF to Gasification 1
mid -d recycling, Dirty MRF 1, SRF to Wet AD with electricity mid -d Dirty MRF 1 ATT_generic 30% 0% - 61% 386.95 037 2031 50493 96.27 35.85 mid d recycling, Dirty MRF 75% 61%
Gasification 1 generation 1, SRF to Gasification 1
mid - recycling, Dirty MRF 1, SRF to Wet AD with electricity mid - Dirty MRF 1 ATT_generic 30% 0% - 58% 387.18 036 2031 54392 105.12 3721 mid - recyoling, Dirty MRF 75% 58%
1 generation 1, SRF to Gasification 1
hi recycling, Dirty MRF 1, SRF to Wet AD with electricity hi Dirty MRF 1 ATT_generic 30% 0% - 50% 397.20 038 2031 578.08 119.76 3151 hi recycling, Dirty MRF 1, 82% 50%
Gasification 1 generation SRF to Gasification 1
NC recycling, MHT 2, SRF to Wet AD with electricity NG MHT 2 Gasification_CHP_generi 2% 6% . 0% 13820 038 2031 4110 8305 a7t mc recycling, MHT 2, SRF
Gasification_GHP_generic generation 3 - - : - -
Gasification_CHP_generic
lo recycling, MHT 2, SRF to Wet AD with electricity o T2 Gasification_CHP_generi - o6 . 4 15183 s 2031 60259 10948 1820 lo recycling, MHT 2, SRF to
Gasification_GHP_generic generation 3 Gasification_CHP_generic
) mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with electricity midd T2 Gasification_CHP_generi - o6 . 0% 13626 043 2031 5778 9627 4708 i
Gasification_GHP_generic generation 3
Gasification_CHP_generic
) mid f recycling, MHT 2,
mid - recycling, MHT 2, SRF to Wet AD with electricity mig 4 T2 Gasification_CHP_generi - 6% . 1% 16814 ouz 2031 9176 10542 1973 R
Gasification_CHP_generic generation <
Gasification_CHP_generic
hi recycling, MHT 2, SRF to Wet AD with electricity . T2 Gasification_CHP_generi - 6% . — 17438 043 2031 1217 11976 1043 i recycling, MHT 2, SRF to
Gasification_CHP_generic generation 3 Gasification_CHP_generic
NG recycling, MHT 1, SRF
NG recycling, MHT 1, SRF to Incineration 1| Dry AD with electricity NC MHT 1 incineration_generic 30% 0% - 70% 344.17 021 2020 642.20 83.05 85.00 to Incineration 1 (electricity 52% 70%
(electricity only) generation oy
lo recycling, MHT 1, SRF to
lo recycling, MHT 1, SRF to Incineration 1| Dry AD with electricity lo MHT 1 incineration_generic 30% 0% - 64% 345.16 033 2031 607.14 109.48 4939 Incineration 1 (electricity 77% 64%
(electricity only) generation o)
) mid -d recycling, MHT 1,
mid d recycling, MHT 1, SRF to Dry AD with electricity mid d MHT 1 incineration_generic 30% 0% - 70% 33231 035 2031 549.88 96.27 4762 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) generation ety oy
) mid f recycling, MHT 1,
mid 4 recycling, MHT 1, SRF to Dry AD with electricity mid -t MHT 1 incineration_generic 30% 0% - 61% 387.85 031 2031 595.57 105.12 50.73 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) generation ety oy
i recycling, MHT 1, SRF to
hi recycling, MHT 1, SRF to Incineration 1| Dry AD with electricity hi MHT 1 incineration_generic 30% 0% - 55% 366.40 034 2031 618.31 119.76 42.03 Incineration 1 (electricity 84% 55%
(electricity only) generation o)
NG recyciing, MHT 1, SRF to cement kiln DY AD with electricity NC MHT 1 cement_kiln 0% 100% - 70% 95.06 042 2031 642.20 83.05 85.00 NG recycling, MHT 1, SRF 4% 70%
generation to cement_kiln
o recycling, MHT 1, SRF to cement_kiln D1 AD with electricity lo MHT 1 cement_kiln 0% 100% - 64% 113.06 0.44 2031 607.14 109.48 4939 lo recycling, MHT 1, SRF to 72% 64%
generation cement_kiln
mid d recycling, MHT 1, SRF to Dry AD with electricity mid d MHT 1 cement_kiln 0% 100% - 70% 10097 0.44 2031 549.88 96.27 4762 mid d recycling, MHT 1, 1% 70%
cement_kiln generation SRF to cement_kiln
mid frecycling, MHT 1, SRF to Dry AD with electricity mid -t MHT 1 cement_kiln 0% 100% - 61% 123.21 0.42 2031 595.57 105.12 50.73 mid f recycling, MHT 1, 1% 61%
cement_kiln generation SRF to cement_kiln
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Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycling Primary Secondary (Thermal) Performance CAPEXOP Option name waste recycled (including 21omass of
option Technology Treatment Untreated  Treated energy) EPS(mass)  EPS level » Collection residual treatment outputs) "51du2! Waste
Electricity Heat 9y) " EX (inc Disposal (£/t) P! (%)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " o)
collection
costs) (EM)
i recycling, MHT 1, SRF to cement_kiln D1 AD with electricity hi MHT 1 cement_kiln 0% 100% - 55% 136.14 0.41 2031 618.31 119.76 42.03 hi recycling, MHT 1, SRF to 80% 55%
generation cement_kiln
NG racycling, MHT 1, SRF to Gasification | Dry AD with electricity NC MHT 1 ATT_generic 30% 0% - 70% 31251 022 2020 642.20 83.05 85.00 NC recycling, MHT 1, SRE 52% 70%
1 generation to Gasification 1
lo recycling, MHT 1, SRF to Gasification 1 DY AD with electricity o MHT 1 ATT_generic 30% 0% - 64% 315.08 -0.34 2031 607.14 109.48 4939 lo recycling, MHT 1, SRF to 7% 64%
generation Gasification 1
mid -d recycling, MHT 1, SRF to Dry AD with electricity mid d MHT 1 ATT_generic 30% 0% - 70% 302.71 036 2031 549.88 96.27 4762 mid d recycling, MHT 1, 76% 70%
1 generation SRF to Gasification 1
mid 4 recycling, MHT 1, SRF to Dry AD with electricity mid -t MHT 1 ATT_generic 30% 0% - 61% 353.39 032 2031 595.57 105.12 50.73 mid 4 recycling, MHT 1, 76% 61%
Gasification 1 generation SRF to Gasification 1
i recycling, MHT 1, SRF to Gasification 1 DY AD with electricity hi MHT 1 ATT generic 30% 0% - 55% 335.24 035 2031 61831 119.76 4203 hi recycling, MHT 1, SRF to 84% 55%
generation Gasification 1
NG recycling, MHT 1, SRF to Dry AD with electricity NC MHT 1 power_station_generic 36% 0% - 70% 257.56 0.40 2031 642.20 83.05 85.00 NG recycling, MHT 1, SRE 51% 70%
power_station_generic generation to power_station_generic
lo recycling, MHT 1, SRF to Dry AD with electricity lo MHT 1 power_station_generic 36% 0% - 64% 269.90 043 2031 607.14 109.48 4939 lo recycling, MHT 1, SRF to 76% 64%
power_station_generic generation power_station_generic
) ) ) - mid -d recycling, MHT 1,
mid d recycling, MHT 1, SRF to Dry AD with electricity mid d MHT 1 power_station_generic 36% 0% - 70% 255.09 043 2031 549.88 96.27 4762 SRF to 76% 70%
power_station_generic generation povwer,staion generic
) ) ) - mid f recycling, MHT 1,
mid 4 recycling, MHT 1, SRF to Dry AD with electricity mid -t MHT 1 power_station_generic 36% 0% - 61% 300.81 0.41 2031 595.57 105.12 50.73 SRFto 75% 61%
power_station_generic generation povwer,staion generic
hi recycling, MHT 1, SRF to Dry AD with electricity hi MHT 1 power_station_generic 36% 0% - 55% 294.73 0.41 2031 618.31 119.76 42.03 hi recycling, MHT 1, SRF to 83% 55%
power_station_generic generation power_station_generic
) . ) - NC recycling, MHT 2, SRF
NG recycling, MHT 2, SRF to Incineration 1 |Dry AD with electricity NC MHT 2 incineration_generic 30% 0% - 70% 29857 023 2020 642.20 83.05 85.00 to Incineration 1 (electricity 52% 70%
(electricity only) generation oy
) . ) - lo recycling, MHT 2, SRF to
lo recycling, MHT 2, SRF to Incineration 1| Dry AD with electricity lo MHT 2 incineration_generic 30% 0% - 64% 307.67 034 2031 607.14 109.48 4939 Incineration 1 (electricity 77% 64%
(electricity only) generation o)
) ) ) - mid -d recycling, MHT 2,
mid d recycling, MHT 2, SRF to Dry AD with electricity mid d MHT 2 incineration_generic 30% 0% - 70% 285.01 036 2031 549.88 96.27 4762 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) generation ety oy
- ) - mid f recycling, MHT 2,
mid recycling, MHT 2, SRF to Dry AD with electricity mid -t MHT 2 incineration_generic 30% 0% - 61% 343.42 032 2031 595.57 105.12 50.73 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) generation ety o)
R . ) - i recycling, MHT 2, SRF to
hi recycling, MHT 2, SRF to Incineration 1 | Dry AD with electricity hi MHT 2 incineration_generic 30% 0% - 55% 33457 035 2031 618.31 119.76 42.03 Incineration 1 (electricity 84% 55%
(electricity only) generation o)
NG recyciing, MHT 2, SRF to cement_kiln DY AD with electricity NG MHT 2 cement_kiln 0% 100% - 70% 8217 046 2031 642.20 83.05 85.00 NG recycling, MHT 2, SRF 4% 70%
generation to cement_kiln
o recycling, MHT 2, SRF to cement_kiln D1 AD with electricity o MHT 2 cement_kiln 0% 100% - 64% 9855 045 2031 607.14 109.48 49.39 lo recycling, MHT 2, SRF to 72% 64%
generation cement_kiln
mid d recycling, MHT 2, SRF to Dry AD with electricity mid d MHT 2 cement_kiln 0% 100% - 70% 85.09 0.46 2031 549.88 96.27 4762 mid -d recycling, MHT 2, 71% 70%
cement_kiln generation SRF to cement_kiln
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS
Table 1: Carbon Intensity ‘Floor’ Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)
mid recycling, MHT 2, SRF to Dry AD with electricity mid -t MHT 2 cement_kiln 0% 100% - 61% 106.95 0.44 2031 595.57 105.12 50.73 mid f recycling, MHT 2, 1% 61%
cement_kin generation SRF to cement_kiln
i recycling, MHT 2, SRF to cement_kiln D1 AD with electricity hi MHT 2 cement_kiln 0% 100% - 55% 12049 043 2031 618.31 119.76 42.03 hi recycling, MHT 2, SRF to 80% 55%
generation cement_kiln
NC recycling, MHT 2, SRF to Gasification - Dry AD with electricity NG MHT 2 ATT_generic 30% 0% - 70% 27112 024 2020 64220 83.05 85.00 NC recycling, MHT 2, SRF 50% 70%
1 generation to Gasification 1
lo recycling, MHT 2, SRF to Gasification 1 ng':rE“‘g’:" electricity o MHT 2 ATT_generic 30% 0% - 64% 280.90 -0.35 2031 607.14 109.48 4939 1o recycling, “‘AHT 2,SRFto 7% 64%
mid -d recycling, MHT 2, SRF to Dry AD with electricity mid d MHT 2 ATT_generic 30% 0% - 70% 259.70 037 2031 549.88 96.27 4762 mid d recycling, MHT 2, 76% 70%
Gasification 1 generation SRF to Gasification 1
mid 4 recycling, MHT 2, SRF to Dry AD with electricity mid -t MHT 2 ATT_generic 30% 0% - 61% 313.00 033 2031 595.57 105.12 50.73 mid 4 recycling, MHT 2, 76% 61%
Gasification 1 generation SRF to Gasification 1
i recycling, MHT 2, SRF to Gasification 1 DY AD with electricity hi MHT 2 ATT generic 30% 0% - 55% 306.25 035 2031 61831 119.76 4203 hi recycling, MHT 2, SRF to 84% 55%
generation Gasification 1
NG recycling, MHT 2, SRF to Dry AD with electricity NC MHT 2 power_station_generic 36% 0% - 70% 22324 045 2031 642.20 83.05 85.00 NG recycling, MHT 2, SRE 51% 70%
power_station_generic generation to power_station_generic
lo recycling, MHT 2, SRF to Dry AD with electricity lo MHT 2 power_station_generic 36% 0% - 64% 239.46 045 2031 607.14 109.48 4939 lo recycling, MHT 2, SRF to 76% 64%
power_station_generic generation power_station_generic
) ) ) - mid -d recycling, MHT 2,
mid d recycling, MHT 2, SRF to Dry AD with electricity mid d MHT 2 power_station_generic 36% 0% - 70% 217.94 045 2031 549.88 96.27 4762 SRFto 76% 70%
power_station_generic generation ) )
power_station_generic
) ) ) - mid f recycling, MHT 2,
mid f recycling, MHT 2, SRF to Dry AD with electricity mid -t MHT 2 power_station_generic 36% 0% - 61% 265.23 0.44 2031 595.57 105.12 50.73 SRFto 75% 61%
power_station_generic generation ) )
power_station_generic
hi recycling, MHT 2, SRF to Dry AD with electricity hi MHT 2 power_station_generic 36% 0% - 55% 267.54 043 2031 618.31 119.76 42.03 hi recycling, MHT 2, SRF to 83% 55%
power_station_generic generation power_station_generic
) : ) - NC recycling, MBT aerobic
NG recycling, MBT aerobic 1, SRF to Dry AD with electricity NC MBT aerobic 1 incineration_generic 30% 0% - 50% 549.03 0.12 - 588.54 83.05 70.96 1, SRF to Incineration 1 39% 50%
Incineration 1 (electricity only) generation -
(electricity only)
) : ) - lo recycling, MBT aerobic 1,
lo recycling, MBT aerobic 1, SRF to Dry AD with electricity lo MBT aerobic 1 incineration_generic 30% 0% - 43% 500.74 028 2031 578.19 109.48 4181 SRF to Incineration 1 1% 43%
Incineration 1 (electricity only) generation ot
(electricity only)
mid -d recycling, MBT
mid d recycling, MBT asrobic 1, SRF 1o | Dry AD with electricity mid d MBT aerobic 1 incineration_generic 30% 0% - 40% 612.89 030 2031 519.08 96.27 39.55 asrobic !, SRFta 69% 40%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid - recyoling, MBT
mid 4 recycling, MBT aerobic 1, SRF to | Dry AD with electricity mid -t MBT aerobic 1 incineration_generic 30% 0% - 38% 585.91 026 2031 566.26 105.12 43.06 asrobic !, SRFta 69% 38%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
R : ) - hi recycling, MBT aerobic 1,
hi recycling, MBT aerobic 1, SRF to Dry AD with electricity hi MBT aerobic 1 incineration_generic 30% 0% - 33% 545.95 029 2031 600.70 119.76 37.43 SRF to Incineration 1 78% 33%
Incineration 1 (electricity only) generation ot
(electricity only)
NG recycling, MBT aerobic 1, SRF to Dry AD with electricity NC MBT aerobic 1 cement_kiln 0% 100% - 50% 15197 029 2031 588.54 83.05 70.96 NC recycling, MBT aerobic 33% 50%
cement_kiln generation 1, SRF to cement_kiln
o recycling, MBT aerobic 1, SRF to Dry AD with electricity lo MBT aerobic 1 cement_kiln 0% 100% - 43% 167.50 037 2031 578.19 109.48 4181 lo recycling, MBT aerobic 1, 68% 43%
cement_kiln generation SRF to cement_kiln
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Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)

) : mid -d recycling, MBT
mid d recycling, MBT aerobic 1, SRF 1o | Dry AD with electricity mid d MBT aerobic 1 cement_kiln 0% 100% - 40% 184.78 037 2031 519.08 96.27 39.55 aerobic 1, SRF to 66% 40%
cement_kiln generation e e

) : mid 1 recycling, MBT
mid 4 recycling, MBT aerobic 1, SRF to | Dry AD with electricity mid -t MBT aerobic 1 cement_kiln 0% 100% - 38% 184.10 036 2031 566.26 105.12 43.06 aerobic 1, SRF to 66% 38%
cement_kiln generation e e
hi recycling, MBT aerobic 1, SRF to Dry AD with electricity hi MBT aerobic 1 cement_kiln 0% 100% - 33% 19252 037 2031 600.70 119.76 37.43 hi recycling, MBT aerobic 1, 75% 33%
cement_kiln generation SRF to cement_kiln
NC recycling, MBT aerobic 1, SRF to Dry AD with electricity NC MBT aerobic 1 ATT_generic 30% 0% - 50% 498.29 0.14 2015 588.54 83.05 70.96 NC recycling, MBT aerobic 39% 50%

1 generation 1, SRF to Gasification 1
lo recycling, MBT aerobic 1, SRF to Dry AD with electricity Io MBT aerobic 1 ATT_generic 30% 0% - 43% 463.92 029 2031 578.19 109.48 4181 1o recycling, MBT aerobic 1, 71% 43%
Gasification 1 generation SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 1 ATT_generic 30% 0% - 40% 556.72 -0.31 2031 519.08 96.27 39.55 aerobic 1, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerobic 1, SRF to  Dry AD with electricity
Gasification 1 generation

mid - recycling, MBT

mid 4 recycling, MBT aerobic 1, SRF to | Dry AD with electricity mid -t MBT aerobic 1 ATT_generic 30% 0% - 38% 532.54 027 2031 566.26 105.12 43.06 aerobic 1, SRF to 69% 38%

Gasification 1 generation o
hi recycling, MBT aerobic 1, SRF to Dry AD with electricity hi MBT aerobic 1 ATT_generic 30% 0% - 33% 497.10 030 2031 600.70 119.76 37.43 hi recycling, MBT aerobic 1, 78% 33%
Gasification 1 generation SRF to Gasification 1
) ’ NC recycling, MBT aerobic

NG recycling, MBT aerobic 1, SRF to Dry AD with electricity NC MBTaerobic 1 power_station_generic 36% 0% - 50% 41092 031 2031 588.54 83.05 70.96 1, SRF to 38% 50%
power_station_generic generation power, staion generic

) : lo recycling, MBT aerobic 1,
lo recycling, MBT aerobic 1, SRF to Dry AD with electricity lo MBTaerobic 1 | power_station_generic 36% 0% - 43% 397.93 038 2031 578.19 109.48 4181 SRF to 70% 43%
power_station_generic generation

power_station_generic

mid d recycling, MBT
mid -d MBT aerobic 1 power_station_generic 36% 0% - 40% 468.54 -0.38 2031 519.08 96.27 39.55 aerobic 1, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 1, SRF to  Dry AD with electricity
power_station_generic generation

mid - recycling, MBT

mid frecycling, MBT aerobic 1, SRF to | Dry AD with electricity mid -t MBTaerobic 1 power_station_generic 36% 0% - 38% 45239 037 2031 566.26 105.12 43.06 aerobic 1, SRF to 68% 38%

power_station_generic generation o staton ganeric
A : ) - hi recycling, MBT aerobic 1,
hi recycling, MBT aerobic 1, SRF to Dry AD with electricity hi MBTaerobic 1 | power_station_generic 36% 0% - 33% 43277 039 2031 600.70 119.76 37.43 SRFto 78% 33%
power_station_generic generation power. staion generic
) : ) - NC recycling, MBT aerobic
NG recycling, MBT aerobic 3, SRF to Dry AD with electricity NC MBT aerobic 3 incineration_generic 30% 0% - 50% 47834 0.14 2015 588.54 83.05 70.96 3, SRF to Incineration 1 39% 50%
Incineration 1 (electricity only) generation ety oy
) : ) - lo recycling, MBT aerobic 3,
lo recycling, MBT aerobic 3, SRF to Dry AD with electricity lo MBT aerobic 3 incineration_generic 30% 0% - 43% 456.79 029 2031 578.19 109.48 4181 SRF to Incineration 1 1% 43%
Incineration 1 (electricity only) generation

(electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 3, SRF to  Dry AD with electricity aerobic 3, SRF to

d-dre T mid -d MBTaerobic3 | incineration_generic 30% 0% - 40% 547.59 030 2031 519.08 96.27 39.55 robic 3 - 69% 40%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid - recyoling, MBT
mid 4 recycling, MBT aerabic 3, SRFto | Dry AD with electricity mid -t MBT aerobic 3 incineration_generic 30% 0% - 38% 523.72 027 2031 566.26 105.12 43.06 asrobic3, SRFta 69% 38%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
R : ) - hi recycling, MBT aerobic 3,
hi recycling, MBT aerobic 3, SRF to Dry AD with electricity hi MBT aerobic 3 incineration_generic 30% 0% - 33% 500.48 030 2031 600.70 119.76 37.43 SRF to Incineration 1 78% 33%
Incineration 1 (electricity only) generation ot
(electricity only)
NG recyoling, MBT aerobie 3, SRF to Dry AD with electricity NC MBT aerobic 3 cement_kiln 0% 100% - 50% 131.90 -0.32 2031 588.54 83.05 7096 NG recyoling, MBT aerobic 33% 50%
cement_kiln generation L : - - - - 3, SRF to cement_kiln
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)

lo recycling, MBT aerobic 3, SRF to Dry AD with electricity lo MBT aerobic 3 cement_kiln 0% 100% - 43% 146.81 039 2031 578.19 109.48 4181 lo recycling, MBT aerobic 3, 68% 43%
cement_kiln generation SRF to cement_kiln

) ) : mid -d recycling, MBT
mid d recycling, MBT aerobic 3, SRF 1o | Dry AD with electricity mid d MBT aerobic 3 cement_kiln 0% 100% - 40% 163.02 039 2031 519.08 96.27 39.55 aerobic 3, SRF to 66% 40%
cement_kiln generation e

) . : ) mid f recycling, MBT
mid 4 recycling, MBT aerabic 3, SRFto | Dry AD with electricity mid -t MBT aerobic 3 cement_kiln 0% 100% - 38% 161.73 038 2031 566.26 105.12 43.06 aerobic 3, SRF to 66% 38%
cement_kin generation e
hi recycling, MBT aerobic 3, SRF to Dry AD with electricity hi MBT aerobic 3 cement_kiln 0% 100% - 33% 17214 039 2031 600.70 119.76 37.43 hi recycling, MBT aerobic 3, 75% 33%
cement_kiln generation SRF to cement_kiln
NG recycling, MBT aerobic 3, SRF to Dry AD with electricity NC MBT aerobic 3 ATT_generic 30% 0% - 50% 434.16 015 2015 588.54 83.05 70.96 NC recycling, MBT aerobic 39% 50%
Gasification 1 generation 3, SRF to Gasification 1
o recycling, MBT aerobic 3, SRF to Dry AD with electricity lo MBT aerobic 3 ATT_generic 30% 0% - 43% 415.86 030 2031 578.19 109.48 4181 lo recycling, MBT aerobic 3, 1% 43%
Gasification 1 generation SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 3 ATT_generic 30% 0% - 40% 497.51 -0.31 2031 519.08 96.27 39.55 aerobic 3, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerobic 3, SRF to  Dry AD with electricity
Gasification 1 generation

mid - recycling, MBT

mid 4 recycling, MBT aerabic 3, SRFto | Dry AD with electricity mid -t MBT aerobic 3 ATT_generic 30% 0% - 38% 47614 028 2031 566.26 105.12 43.06 aerobic 3, SRF to 69% 38%

Gasification 1 generation )
hi recycling, MBT aerobic 3, SRF to Dry AD with electricity hi MBT aerobic 3 ATT_generic 30% 0% - 33% 45584 031 2031 600.70 119.76 37.43 hi recycling, MBT aerobic 3, 78% 33%
Gasification 1 generation SRF to Gasification 1
) : ) NC recycling, MBT aerobic

NG recycling, MBT aerobic 3, SRF to Dry AD with electricity NC MBTaerobic3 | power_station_generic 36% 0% - 50% 357.70 035 2031 588.54 83.05 70.96 3,SRF to 38% 50%
power_station_generic generation aower station generic

) : ) lo recycling, MBT aerobic 3,
lo recycling, MBT aerobic 3, SRF to Dry AD with electricity lo MBTaerobic3 | power_station_generic 36% 0% - 43% 354.96 0.41 2031 578.19 109.48 4181 SRFto 70% 43%
power_station_generic generation

power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 3 power_station_generic 36% 0% - 40% 417.46 -0.40 2031 519.08 96.27 39.55 aerobic 3, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 3, SRF to  Dry AD with electricity
power_station_generic generation

mid - recycling, MBT

mid 4 recycling, MBT aerabic 3, SRFto | Dry AD with electricity mid -t MBTaerobic3 | power_station_generic 36% 0% - 38% 40287 0.40 2031 566.26 105.12 43.06 aerobic 3, SRF to 68% 38%

power_station_generic generation o stiton ganeric
A : ) - hi recycling, MBT aerobic 3,
hi recycling, MBT aerobic 3, SRF to Dry AD with electricity hi MBTaerobic3 | power_station_generic 36% 0% - 33% 394.78 0.41 2031 600.70 119.76 37.43 SRFto 78% 33%
power_station_generic generation povwer, staion generic
) : ) - NC recycling, MBT aerobic
NG recycling, MBT aerobic 4, SRF to Dry AD with electricity NC MBT aerobic 4 incineration_generic 30% 0% - 79% 301.04 027 2031 645.43 83.05 85.84 4, SRF to Incineration 1 46% 79%
Incineration 1 (electricity only) generation Sctrciy oy
. : ) - lo recycling, MBT aerobic 4,
lo recycling, MBT aerobic 4, SRF to Dry AD with electricity lo MBT aerobic 4 incineration_generic 30% 0% - 73% 28352 037 2031 606.69 109.48 4927 SRF to Incineration 1 74% 73%
Incineration 1 (electricity only) generation

(electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 4, SRF to  Dry AD with electricity aerobic 4, SRF to

d-dre T ) mid -d MBTaerobic4 | incineration_generic 30% 0% - 65% 38848 037 2031 553.40 96.27 4854 robic 4 - 72% 65%
Incineration 1 (electricity only) generation Incineration 1 (electricity

only)

mid - recyoling, MBT
mid 4 recycling, MBT aerobic 4, SRF to | Dry AD with electricity mid -t MBT aerobic 4 incineration_generic 30% 0% - 68% 336.21 035 2031 597.87 105.12 51.33 asrobicd, SRFta 73% 68%
Incineration 1 (electricity only) generation Incineration 1 (electricity

only)

N : ) - hi recycling, MBT aerobic 4,

hi recycling, MBT aerobic 4, SRF to Dry AD with electricity hi MBT aerobic 4 incineration_generic 30% 0% - 60% 314.66 037 2031 625.55 119.76 4393 SRF to Incineration 1 82% 60%
Incineration 1 (electricity only) generation

(electricity only)
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)
NG recycling, MBT aerobic 4, SRF to Dry AD with electricity NC MBT aerobic 4 cement_kiln 0% 100% - 79% 84.84 038 2031 645.43 83.05 8584 NC recycling, MBT aerobic 4% 79%
cement_kiln generation 4, SRF to cement_kiln
o recycling, MBT aerobic 4, SRF to Dry AD with electricity lo MBT aerobic 4 cement_kiln 0% 100% - 73% 104.72 0.42 2031 606.69 109.48 4927 lo recycling, MBT aerobic 4, 72% 73%
cement_kiln generation SRF to cement_kiln
) ) : mid -d recycling, MBT
mid d recycling, MBT asrobic 4, SRF 1o | Dry AD with electricity mid d MBT aerobic 4 cement_kiln 0% 100% - 65% 128.91 0.40 2031 553.40 96.27 4854 aerobic 4, SRF to 71% 65%
cement_kiln generation e
) . : ) mid f recycling, MBT

mid 4 recycling, MBT aerobic 4, SRF to | Dry AD with electricity mid -t MBT aerobic 4 cement_kiln 0% 100% - 68% 119.26 0.40 2031 597.87 105.12 51.33 aerobic 4, SRF to 71% 68%
cement_kiln generation e
hi recycling, MBT aerobic 4, SRF to Dry AD with electricity hi MBT aerobic 4 cement_kiln 0% 100% - 60% 136.76 0.40 2031 625.55 119.76 4393 hi recycling, MBT aerobic 4, 80% 60%
cement_kiln generation SRF to cement_kiln
NG recycling, MBT aerobic 4, SRF to Dry AD with electricity NC MBT aerobic 4 ATT_generic 30% 0% - 79% 27362 027 2031 645.43 83.05 85.84 NC recycling, MBT aerobic 6% 79%
Gasification 1 generation 4, SRF to Gasification 1
o recycling, MBT aerobic 4, SRF to Dry AD with electricity lo MBT aerobic 4 ATT_generic 30% 0% - 73% 260.33 037 2031 606.69 109.48 4927 lo recycling, MBT aerobic 4, 74% 73%
Gasification 1 generation SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 354.32 -0.37 2031 553.40 96.27 48.54 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerobic 4, SRF to  Dry AD with electricity
Gasification 1 generation

mid - recycling, MBT

mid 4 recycling, MBT aerobic 4, SRF to | Dry AD with electricity mid -t MBT aerobic 4 ATT_generic 30% 0% - 68% 307.61 036 2031 597.87 105.12 51.33 aerobic 4, SRF to 73% 68%

Gasification 1 generation )
hi recycling, MBT aerobic 4, SRF to Dry AD with electricity hi MBT aerobic 4 ATT_generic 30% 0% - 60% 289.69 037 2031 625.55 119.76 4393 hi recycling, MBT aerobic 4, 82% 60%
Gasification 1 generation SRF to Gasification 1
) : ) NC recycling, MBT aerobic

NG recycling, MBT aerobic 4, SRF to Dry AD with electricity NC MBTaerobic4 | power_station_generic 36% 0% - 79% 226.58 038 2031 645.43 83.05 85.84 4, SRF to 45% 79%
power_station_generic generation oo staion generic

) : ) lo recycling, MBT aerobic 4,
lo recycling, MBT aerobic 4, SRF to Dry AD with electricity lo MBTaerobic4 | power_station_generic 36% 0% - 73% 228.47 0.42 2031 606.69 109.48 4927 SRFto 74% 73%
power_station_generic generation

power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 304.45 -0.41 2031 553.40 96.27 48.54 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to  Dry AD with electricity
power_station_generic generation

mid - recycling, MBT

mid 4 recycling, MBT aerabic 4, SRFto | Dry AD with electricity mid -t MBTaerobic4 | power_station_generic 36% 0% - 68% 267.92 0.41 2031 597.87 105.12 51.33 aerobic 4, SRF to 73% 68%

power_station_generic generation o staton ganeric
A : ) - hi recycling, MBT aerobic 4,
hi recycling, MBT aerobic 4, SRF to Dry AD with electricity hi MBTaerobic4 | power_station_generic 36% 0% - 60% 262.01 0.41 2031 625.55 119.76 4393 SRFto 81% 60%
power_station_generic generation ) )
power_station_generic
) : ) Dry AD with electricity MBT aerobic 2 N N . N p . NC recycling, MBT aerobic N N
NG recyeing, MBT aerobio 2 (andil) | /20 NC v 0% 0% 0% 11046 0.09 645.97 83.05 85.98 2 (ancity 33% 0%
) : ) Dry AD with electricity MBT aerobic 2 N N . N p lo recycling, MBT aerobic 2 N N
lo recycling, MBT aerobic 2 (landfil) goperation lo i 0% 0% 0% 11046 0.29 2031 606.53 109.48 4923 v 68% 0%
) :  Dry AD with electricity MBT aerobic 2 N N . N p mid -d recycling, MBT N N
id  ecycing, MBT aerobic 2 (andfi) | 7 mid -d v 0% 0% 0% 11046 0.31 2031 543.77 96.27 46.02 aorobics tantl 66% 0%
- : . Dry AD with electicity p MBT aerobic 2 N N . N p mid 1 recycling, MBT N N
id frecycling, MBT aerobic 2 (andl) | 70 mid 4 i 0% 0% 0% 11046 028 2031 596.79 105.12 51.05 aorobies tangil) 66% 0%
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from ] s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Option AD option Recycing | amary Secondary (Therma) Performance e Option name waste recycled (incllfding Dlomass of
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " o)
collection
costs) (EM)
’ ) Dry AD with electricity MBT aerobic 2 N N . N p hi recycling, MBT aerobic 2 N N
hi recycling, MBT aerobic 2 (landfill) generation hi (landfil) 0% 0% 0% 110.46 0.32 2031 624.78 119.76 43.73 (landiil) 75% 0%
NG recycling, MBT biostab 1 ng':rE“‘g’:" electricity NG MBT biostab 1 0% 0% - 0% 11046 -0.10 - 639.92 83.05 84.40 "“C recycling, MBT biostab 32% 0%
lo recycling, MBT biostab 1 ng':rE“‘g’:" electricity Io MBT biostab 1 0% 0% - 0% 110.46 029 2031 60352 109.48 4844 lo recycling, MBT biostab 1 67% 0%
mid -d recycling, MBT biostab 1 Dry AD with electricity mid -d MBT biostab 1 0% 0% - 0% 110.46 031 2031 54089 96.27 4526 mid -d recycling, MBT 66% 0%
generation biostab 1
mid -f recycling, MBT biostab 1 Dry AD with electricity mid - MBT biostab 1 0% 0% - 0% 110.46 028 2031 59427 105.12 50.39 mid - recycling, MBT 65% 0%
generation biostab 1
hi recycling, MBT biostab 1 ng':rE“‘g’:" electricity hi MBT biostab 1 0% 0% - 0% 110.46 032 2031 62330 119.76 4334 hi recycling, MBT biostab 1 75% 0%

NC recycling, MBT AD 1
NC MBT AD 1 (landfill) incineration_generic 30% 0% - 61% 366.70 -0.18 2015 580.47 83.05 68.84 (landfill), SRF to Incineration 1% 61%
1 (electricity only)

NC recycling, MBT AD 1 (andfill, SRF to  Dry AD with electricity
Incineration 1 (electricity only) generation

lo recycling, MBT AD 1
lo MBT AD 1 (landfill) incineration_generic 30% 0% - 55% 373.44 -0.31 2031 575.22 109.48 41.04 (landfill), SRF to Incineration 72% 55%
1 (electricity only)

lo recycling, MBT AD 1 (landfil), SRF o Dry AD with electricity
Incineration 1 (electricity only) generation

mid -d recycling, MBT AD 1
mid -d MBT AD 1 (landfill) incineration_generic 30% 0% - 56% 393.02 -0.34 2031 516.22 96.27 38.81 (landfill), SRF to Incineration % 56%
1 (electricity only)

mid -d recycling, MBT AD 1 (landfil), SRF | Dry AD with electricity
to Incineration 1 (electricity only) generation

mid - recycling, MBT AD 1
mid -f MBT AD 1 (landfill) incineration_generic 30% 0% - 51% 415.70 -0.30 2031 562.81 106.12 4215 (landfill), SRF to Incineration % 51%
1 (electricity only)

mid - recycling, MBT AD 1 (landiill, SRF | Dry AD with electricity
to Incineration 1 (electricity only) generation

hi recycling, MBT AD 1
hi MBTAD 1 (landfil) | incineration_generic 30% 0% - 47% 397.09 -0.33 2031 596.78 119.76 36.40 (Iandiill, SRF to Incineration 79% 47%
1 (electricity only)

hi recycling, MBT AD 1 (landfil), SRF to  Dry AD with electricity
Incineration 1 (electricity only) generation

NC recycling, MBT AD 2
NC MBT AD 2 (SRF) incineration_generic 30% 0% - 68% 315.99 -0.19 2015 596.37 83.05 73.00 (SRF), SRF to Incineration 46% 68%
1 (electricity only)

NC recycling, MBT AD 2 (SRF), SRF to  Dry AD with electricity
Incineration 1 (electricity only) generation

lo recycling, MBT AD 2
lo MBT AD 2 (SRF) incineration_generic 30% 0% - 62% 330.39 -0.32 2031 583.18 109.48 43.12 (SRF), SRF to Incineration 74% 62%
1 (electricity only)

lo recycling, MBT AD 2 (SRF), SRFto Dry AD with electricity
Incineration 1 (electricity only) generation

mid -d recycling, MBT AD 2
mid -d MBT AD 2 (SRF) incineration_generic 30% 0% - 66% 322.44 -0.34 2031 526.49 96.27 41.49 (SRF), SRF to Incineration 74% 66%
1 (electricity only)

mid -d recycling, MBT AD 2 (SRF), SRF to  Dry AD with electricity
Incineration 1 (electricity only) generation

mid f recycling, MBT AD 2
mid -f MBT AD 2 (SRF) incineration_generic 30% 0% - 58% 367.96 -0.30 2031 571.03 105.12 44.30 (SRF), SRF to Incineration 73% 58%
1 (electricity only)

mid -f recycling, MBT AD 2 (SRF), SRF to | Dry AD with electricity
Incineration 1 (electricity only) generation

hi recycling, MBT AD 2
hi MBT AD 2 (SRF) incineration_generic 30% 0% - 54% 367.14 -0.33 2031 601.50 119.76 37.63 (SRF), SRF to Incineration 81% 54%
1 (electricity only)

hi recycling, MBT AD 2 (SRF), SRFto Dry AD with electricity
Incineration 1 (electricity only) generation

NC recycling, MBT AD 2 (SRF), SRFto  Dry AD with electricity NC recycling, MBT AD 2

omant Kin comeration NC MBT AD 2 (SRF) cement_kiln 0% 100% - 68% 94.65 048 2031 596.37 83.05 73.00 (SAE), SR o somont i 32% 68%
lo recycling, MBT AD 2 (SRF), SRF to Dry AD with electricity lo MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 11069 0.46 2031 583.18 109.48 4312 lo recycling, MBT AD 2 68% 62%
cement_kiln generation (SRF), SRF to cement_kiln

mid d recycling, MBT AD 2 (SRF), SRF to. Dry AD with electricity mid d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 10252 0.48 2031 526.49 96.27 4149 mid -d recycling, MBT AD 2 67% 66%

cement_kiln generation (SRF), SRF to cement_kiln
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity 'Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Caloriic Value (CV) from ] s Costs
%) biomass (%) Carbon Intensity oV from
) ) Floor Fraction of municipal (
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatment Electrici H Untreated  Treated (energy) EPS (mass) = EPS level " Collection | . residual treatment outputs) "¢>942 Waste
ity eat ! EX (inc Disposal (£1) %)
waste | waste (SRF) (gCO2e/kWh)  (ICO2eftonne) achieved up to " &
collection
costs) (EM)
mid recycling, MBT AD 2 (SRF), SRF to | Dry AD with electricity mid -t MBT AD 2 (SRF) cement_kiln 0% 100% - 58% 12063 0.46 2031 571.03 105.12 4430 mid  recycling, MBT AD 2 66% 58%
cement kiln generation (SRF), SRF to cement kiln
hi recycling, MBT AD 2 (SRF), SRF to Dry AD with electricity hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 133.39 0.44 2031 601.50 119.76 37.63 hi recycling, MBT AD 2 76% 54%
cement ki generation (SRF), SRF to cement kiln
, NG recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRFto | Dry AD with electricity NC MBT AD 2 (SRF) ATT_generic 30% 0% . 68% 286.43 021 2020 596.37 83.05 73.00 (SRF), SAF to Gasification 46% 68%
Gasification 1 generation 1
, Io recycling, MBT AD 2
lo recycling, “‘ABT AD 2 (SRF), SRF to ng':rE“‘g’:" slectricity o MBT AD 2 (SRF) ATT_generic 30% 0% . 62% 300.71 033 2031 583.18 109.48 4312 (SRF), SAF to Gasification 74% 62%
1
, mid -d recycling, MBT AD 2
mid -d recycling, MBT AD 2 (SRF), SRF to. Dry AD with electricity mid d MBT AD 2 (SRF) ATT_generic 30% 0% . 66% 292,86 035 2031 526.49 96.27 41.49 (SRF), SAF to Gasification 74% 66%
Gasification 1 generation 1
, mid - recycling, MBT AD 2
mid 4 recycling, MBT AD 2 (SRF), SRF to | Dry AD with electricity mid MBT AD 2 (SRF) ATT_generic 30% 0% . 58% 334.41 032 2031 571.03 105.12 44.30 (SRF), SAF to Gasification 73% 58%
Gasification 1 generation 1
hi recycling, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRFto | Dry AD with electricity hi MBT AD 2 (SRF) ATT_generic 30% 0% . 54% 334.60 034 2031 601.50 119.76 3763 (SRF), SAF to Gasification 81% 54%
Gasification 1 generation 1

NC recycling, MBT AD 2
NC MBT AD 2 (SRF) power_station_generic 36% 0% - 68% 240.79 -0.45 2031 596.37 83.05 73.00 (SRF), SRF to 45% 68%
power_station_generic

NC recycling, MBT AD 2 (SRF), SRF to Dry AD with electricity
power_station_generic generation

lo recycling, MBT AD 2
lo MBT AD 2 (SRF) power_station_generic 36% 0% - 62% 259.02 -0.45 2031 583.18 109.48 43.12 (SRF), SRF to 74% 62%
power_station_generic

lo recycling, MBT AD 2 (SRF), SRFto Dry AD with electricity
power_station_generic generation

mid -d recycling, MBT AD 2
mid -d MBT AD 2 (SRF) power_station_generic 36% 0% - 66% 249.48 -0.46 2031 526.49 96.27 41.49 (SRF), SRF to 74% 66%
power_station_generic

mid -d recycling, MBT AD 2 (SRF), SRF to Dry AD with electricity
power_station_generic generation

mid f recycling, MBT AD 2
mid -f MBT AD 2 (SRF) power_station_generic 36% 0% - 58% 286.76 -0.45 2031 571.03 106.12 44.30 (SRF), SRF to 73% 58%
power_station_generic

mid -f recycling, MBT AD 2 (SRF), SRF to | Dry AD with electricity
power_station_generic generation

hi recycling, MBT AD 2

hi recycling, MBT AD 2 (SRF), SRF to Dry AD with electricity hi MBTAD 2 (SRF) | power_station_generic 36% 0% - 54% 293.03 0.44 2031 601.50 119.76 37.63 (SRF), SRF to 81% 54%

power_station_generic generation pover staion generic
NC recycling, Incineration 1 (electricity  Dry AD with electricity NG Incineration 1 0% % 2% 42790 ot . 16373 8305 3830 NC recycling, Incineration 1 6% 2%
only)_total generation (electricity only)_total ° ° ° h g g . : (electricity only)_total ° °
lo recycling, Incineration 1 (electricity Dry AD with electricity o Incineration 1 0% 0% - 43693 027 2031 2188 10948 2708 lo recycling, Incineration 1 4% —
only)_total generation (electricity only)_total - - : - h (electricity only)_total
mid -d recycling, Incineration 1 (electricity  Dry AD with electricity Incineration 1 mid -d recycling,
: ) mid -d e 30% 0% 57% 472.15 -0.30 2031 464.86 96.27 2537 Incineration 1 (electricity 74% 57%

only)_total generation (electricity only)_total onb). otz
mid f recycling, Incineration 1 (electicity  Dry AD with electricity mig 4 Incineration 1 0% 0% % 19627 025 2031 50642 105,12 2740 mid - recycling, Incineration 7% 2%
only)_total generation (electricity only)_total - - - - - 1 (electricity only)_total
hi recycling, Incineration 1 (electricity Dry AD with electricity . Incineration 1 0% 0% p— 50348 028 2031 s5089 11976 2544 hi recycling, Incineration 1 0% -
only)_total generation (electricity only)_total - - - - - (electricity only)_total
NC recycling, Incineration 2 (low Dry AD with electricity Incineration 2 (low . N . . . NC recycling, Incineration 2 N .
v goperation NC Hp) otal 22% 10% 62% 404.32 0.12 586.17 83.05 7033 {low o1, ot 46% 62%

L Dry AD with electricity Incineration 2 (low . N N . lo recycling, Incineration 2 o N
o recycling, Incineration 2 low CHP) total | 70 lo Hp) otal 22% 10% 57% 416.01 027 2031 581.08 109.48 4257 low oriP). ot 74% 57%
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)
mid -d recycling, Incineration 2 (low Dry AD with electricity Incineration 2 (low mid -d recycling,
- ) mid d 22% 10% 57% 44768 031 2031 524.46 96.27 4096 Incineration 2 (low 74% 57%
CHP)_total generation CHP)_total
CHP)_total
mid 1 recycling, Incineration 2 (low Dry AD with electricity p Incineration 2 (low N N N p mid f recycling, Incineration N N
) o omeration mid £ ) 1ol 22% 10% 52% 47161 0.26 2031 568.13 105.12 4355 2 o Oy ot 73% 52%
) Dry AD with electricity Incineration 2 (low N N N p hi recycling, Incineration 2 N N
i recycling, Incineration 2 low CHP) total | 70 hi ) 1ol 22% 10% 47% 48116 0.28 2031 599.60 119.76 37.14 o b Lol 80% 47%
NC recycling, Incineration 3 (medium Dry AD with electricity Incineration 3 N N N p NC recycling, Incineration 3 N N
Chi) ot comeration NG ot OH) total 20% 20% 62% 32431 0.18 2015 580.81 83.05 68.93 (oo O o0 46% 62%
lo recycling, Incineration 3 (medium Dry AD with electricity Incineration 3 N N N p lo recycling, Incineration 3 N N
Sy o someration o (modiam GHP) total 20% 20% 57% 342.55 0.30 2031 578.49 109.48 4189 et GH) o 74% 57%
mid -d recycling, Incineration 3 (medium  Dry AD with electrici Incineration 3 mid d recycling,
yoling, "YADS y mid d ‘ 20% 20% 57% 363.38 033 2031 521.86 96.27 4028 Incineration 3 (medium 74% 57%
CHP)_total generation (medium CHP)_total
CHP)_total
mid - recycling, Incineration 3 (medium  Dry AD with electricity p Incineration 3 N N N p mid f recycling, Incineration N N
) o someration A GhP) otal 20% 20% 52% 385.80 0.29 2031 565.43 105.12 4284 3 (ot P ol 73% 52%
hi recycling, Incineration 3 (medium Dry AD with electricity Incineration 3 N N N p hi recycling, Incineration 3 N N
ey o someraton hi (modiam GHP) total 20% 20% 47% 40145 0.31 2031 597.64 119.76 36.62 (et GH) o 80% 47%
NC recycling, Incineration 4 (high Dry AD with electricity Incineration 4 (high N N N p NC recycling, Incineration 4 N N
Chi) ot someraton NC ) ot 16% 40% 62% 232.35 0.29 2031 566.01 83.05 65.06 {righ P oal 46% 62%
o Dry AD with electricity Incineration 4 (high N N N p lo recycling, Incineration 4 N N
o recycling, Inineration 4 (high CHP)_total 00 o ) ot 16% 40% 57% 253.15 0.36 2031 571.33 109.48 4002 (high OHPY et 74% 57%
mid -d recycling, Incineration 4 (high Dry AD with electrici Incineration 4 (high mid d recycling,
yoing, 9 "YAD y mid -d 9 16% 40% 57% 263.96 -0.39 2031 514.65 96.27 3840 Incineration 4 (high 74% 57%
CHP)_total generation CHP)_total
CHP)_total
mid - recycling, Incineration 4 (high Dry AD with electricity p Incineration 4 (high N N N p mid f recycling, Incineration N N
) o comeration mid £ ) ot 16% 40% 52% 282.86 0.35 2031 557.97 105.12 4089 ' tigh L) ot 73% 52%
) Dry AD with electricity Incineration 4 (high N N N p hi recycling, Incineration 4 N N
i recycling, Incineration 4 (high CHP)_total 0 hi ) ot 16% 40% 47% 301.55 0.36 2031 592.24 119.76 35.21 (righ OHPY et 80% 47%
) ) ) Incineration 5 NC recycling, Incineration &
NC recycling, Incineration 5 (medium Dry AD with electricity NC (medium efficiency 24% 0% 62% 536.74 0.07 - 524.78 83.05 54.27 (medium efficiency 6% 62%
efficiency electricity)_total generation m lun
electricity)_total electricity)_total
N ) Incineration 5 lo recycling, Incineration &
o recycling, Incineration 5 (medium Dry AD with electricity lo (medium efficiency 24% 0% 57% 520.56 024 2031 551.40 109.48 34.80 (medium efficiency 74% 57%
efficiency electricity)_total generation m lun
electricity)_total electricity)_total
C ) Incineration 5 mid -d recycling,
mid d recycling, Incineration 5 (medium | Dry AD with electricity mid d (medium efficiency 24% 0% 57% 582.92 028 2031 494.58 96.27 3314 Incineration 5 (medium 74% 57%
efficiency electricity)_total generation m
electricity)_total efficiency electricity)_total
N ) Incineration 5 mid f recycling, Incineration
mid 4 recycling, Incineration 5 (medium | Dry AD with electricity mid -t (medium efficiency 24% 0% 52% 606.52 023 2020 537.18 105.12 3545 5 (medium efficiency 73% 52%
efficiency electricity)_total generation m i
electricity)_total elecricity)_total
) ) Incineration 5 hi recycling, Incineration &
hi recycling, Incineration 5 (medium Dry AD with electricity hi (medium efficiency 24% 0% 47% 600.35 026 2031 577.18 119.76 31.27 (medium efficiency 80% 47%
efficiency electricity)_total generation m un
electricity)_total electricity)_total
NC recycling, Gasification 1_total ng,:,E“‘::h electricity NC Gasification 1_total 30% 0% 62% 388.33 0.14 2015 347.40 83.05 7.86 "“ﬁo';’c""g‘ Gasification 6% 62%
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity oV trom
I A Floor Fraction of municipal h
. . Recycling Primary Secondary (Thermal) Total . niclpal biomass of
Option AD option pton Technology Trearment Performance CAPEX+OP _ Option name waste recycled (including  JATESSS.
- Untreated | Treated energy) EPS (mass)  EPS level A Collection residual treatment outputs)
Electricity Heat ; EX (inc Disposal (£1) (%)
waste  waste (SRF)  (gCOzekWh)  (tCO2eftonne) achieved up to " )
collection
costs) (EM)
Io recycling, Gasification 1_total Dry AD with electricity lo Gasification 1_total 30% 0% 57% 397.43 028 2031 465.62 109.48 12.36 o racyoling, Gasification 74% 57%
generation 1_total
mid -d recycling, Gasification 1_total Dry AD with electricity mid d Gasification 1_total 30% 0% 57% 428.85 032 2031 408.23 96.27 1055 mid -d recycling, 74% 57%
generation Gasification 1_total
mid -f recycling, Gasification 1_total Dry AD with electricity mid -t Gasification 1_total 30% 0% 52% 450.95 027 2031 447.78 105.12 12.05 mid 4 recycling, 73% 52%
generation Gasification 1_total
hi recycling, Gasification 1_total Dry AD with electricity hi Gasification 1_total 30% 0% 47% 458.07 029 2031 512.42 119.76 1432 hi recycling, Gasification 80% 47%
generation 1_total
NC recycling, Gasification 2_total Dry AD with electricity NC Gasification 2_total 21% 0% 62% 548.32 008 - 539.49 83.05 58.12 NG recycling, Gasification 6% 62%
generation 2_total
Io recycling, Gasification 2_total Dry AD with electricity lo Gasification 2_total 21% 0% 57% 530.80 025 2031 558.51 109.48 36.66 o racyoling, Gasification 74% 57%
generation 2_total
mid -d recycling, Gasification 2_total Dry AD with electricity mid d Gasification 2_total 21% 0% 57% 590.08 029 2031 501.74 96.27 35.02 mid d recycling, 74% 57%
generation Gasification 2_total
mid -f recycling, Gasification 2_total Dry AD with electricity mid -t Gasification 2_total 21% 0% 52% 610.41 -0.23567 2020 544.60 105.12 37.39 mid 4 recycling, 73% 52%
generation Gasification 2_total
hi recycling, Gasification 2_total Dry AD with electricity hi Gasification 2_total 21% 0% 47% 596.14 026 2031 582.55 119.76 3268 hi recycling, Gasification 80% 47%
generation 2_total
NC recycling, Gasification Gas Engine  Dry AD with electricity NG Gasification Gas 0% o 2% 47726 015 2015 so1.97 8305 1830 NC recycling, Gasification o o9
1_total generation Engine 1_total ° ° ° b g - . : Gas Engine 1_total ° °
lo recycling, Gasification Gas Engine Dry AD with electricity o Gasification Gas 0% 0% 79 [ 029 2031 4097 10948 3192 lo recycling, Gasification 45, 790
1_total generation Engine 1_total ° ° ° h . : g - Gas Engine 1_total ° °
mid -d recycling, Gasification Gas Engine  Dry AD with electrici Gasification Gas mid d recyoling,
yeing, "9 "YAD y mid -d 30% 0% 57% 417.39 -0.32 2031 483.48 96.27 3024 Gasification Gas Engine 74% 57%
1_total generation Engine 1_total i
) mid f recycling,
mid f recycling, Gasification Gas Engine  Dry AD with electricity mid - Gasification Gas 30% 0% 50% 439.41 027 2031 52569 105.12 3244 Gasification Gas Engine 73% 50%
1_total generation Engine 1_total i
hi recycling, Gasification Gas Engine Dry AD with electricity . Gasification Gas 0% 0% - 14765 029 2031 6885 11976 2000 hi recycling, Gasification a0% P,
1_total generation Engine 1_total ° ° ° h . . g . Gas Engine 1_total ° °
NC recycling, Gasification Gas Engine  Dry AD with electricity NG Gasification Gas 2% o 2% 35646 o6 2015 4738 8305 1095 NC recycling, Gasification o o9
2_total generation Engine 2_total ° ° ° g g . . - Gas Engine 2_total ° °
lo recycling, Gasification Gas Engine Dry AD with electricity o Gasification Gas 2% o 79 36875 029 2031 2678 10948 2836 lo recycling, Gasification 45, 790
2_total generation Engine 2_total ° ° ° - . - g : Gas Engine 2_total ° °
mid -d recycling, Gasification Gas Engine ~ Dry AD with electrici Gasification Gas mid d recyoling,
yeing, "9 "YAD y mid -d 32% 0% 57% 395.41 -0.33 2031 469.80 96.27 26.66 Gasification Gas Engine 74% 57%
2_total generation Engine 2_total Py
) mid -f recycling,
mid -f recycling, Gasification Gas Engine - Dry AD with electricity mid -t Gasification Gas 32% 0% 50% 417.22 028 2031 51153 105.12 28.73 Gasification Gas Engine 73% 50%
2_total generation Engine 2_total o
hi recycling, Gasification Gas Engine Dry AD with electricity . Gasification Gas 2% 0% - 42743 030 2031 s58.59 11976 2641 hi recycling, Gasification a0% P,
2_total generation Engine 2_total ° ° ° - : - g g Gas Engine 2_total ° °

SLR



Greenhouse Gas Modeling for Municipal Waste AppendixC 402-01183-00003
Greater London Authority 21 June 2011

APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)
NC recycling, True Pyrolysis 1_total Dry AD with electricity NC True Pyrolysis 32% 0% 62% 35883 014 2015 528.86 83.05 55.34 NC recycling, True Pyrolysis 6% 62%
generation 1_total 1_total
lo recycling, True Pyrolysis 1_total Dry AD with electricity lo True Pyrolysis 32% 0% 57% 371.01 028 2031 55337 109.48 35.32 lo recycling, True Pyrolysis 74% 57%
generation 1_total 1_total
mid d recycling, True Pyrolysis 1_total DY AD with electricity mid -d True Pyrolysis 32% 0% 57% 398.13 032 2031 49657 96.27 33.66 mid -d recycling, True 74% 57%
generation 1_total Pyrolysis 1_total
mid - recycling, True Pyrolysis 1_total DY AD with electricity mid - True Pyrolysis 32% 0% 529 419.91 027 2031 539.24 105.12 35.99 mid -frecyoling, True 73% 50%
generation 1_total Pyrolysis 1_total
hi recycling, True Pyrolysis 1_total Dry AD with electricity hi True Pyrolysis 32% 0% 47% 429.75 029 2031 57867 119.76 31.66 hi recycling, True Pyrolysis 80% 47%
generation 1_total 1_total
) NC recycling, Dirty MRF 1,
NC recycling, Dirty MRF 1, SRF to Dry AD with electricity NG Dirty MRF 1 incineration_generic 30% 0% - 69% 365.36 026 2031 54599 83.05 59.82 SRF to Incineration 1 50% 69%
Incineration 1 (electricity only) generation ety o)
o lo recycling, Dirty MRF 1,
lo recycling, Dirty MRF 1, SRF to Dry AD with electricity Io Dirty MRF 1 incineration_generic 30% 0% - 63% 37259 035 2031 56024 109.48 ar.12 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) generation

(electricity only)

mid -d recycling, Dirty MRF

mid -d recycling, Dirty MAF 1, SRF to Dry AD with electricity mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 431.88 035 2031 507.03 96.27 36.40 1, SRF to Incineration 1 75% 61%

Incineration 1 (electricity only) generation ety oy
e ) ) mid -f recycling, Dirty MRF
mid - recycling, Dirty MRF 1, SRF to Dry AD with electricity mid - Dirty MRF 1 incineration_generic 30% 0% - 58% 434.97 033 2031 547.73 105.12 38.21 1, SRF to Incineration 1 75% 58%
Incineration 1 (electricity only) generation ety oy
A ) ) hi recycling, Dirty MRF 1,
hi recycling, Dirty MRF 1, SRF to Dry AD with electricity hi Dirty MRF 1 incineration_generic 30% 0% - 50% 45233 034 2031 58422 119.76 33.11 SRF to Incineration 1 82% 50%
Incineration 1 (electricity only) generation ot
(electricity only)
NC recycling, Dirty MRF 1, SRF to Dry AD with electricity NG Dirty MRF 1 ATT_generic 30% 0% - 69% 33163 028 2031 54599 83.05 59.82 NC recycling. Dirty MRF 1, 50% 69%
Gasification 1 generation SRF to Gasification 1
lo recycling, Dirty MRF 1, SRF to Dry AD with electricity Io Dirty MRF 1 ATT_generic 30% 0% - 63% 339.29 036 2031 56024 109.48 ar.12 1o recycling, Dirty MRF 1, 76% 63%
Gasification 1 generation SRF to Gasification 1
mid -d recycling, Dirty MRF 1, SRF to Dry AD with electricity mid -d Dirty MRF 1 ATT_generic 30% 0% - 61% 392.40 036 2031 507.03 96.27 36.40 mid -d recyoling, Dirty MRF 75% 61%
Gasification 1 generation 1, SRF to Gasification 1
mid - recycling, Dirty MRF 1, SRF to Dry AD with electricity mid - Dirty MRF 1 ATT_generic 30% 0% - 58% 39552 034 2031 547.73 105.12 38.21 mid - recyoling, Dirty MRF 75% 58%
Gasification 1 generation 1, SRF to Gasification 1
hi recycling, Dirty MRF 1, SRF to Dry AD with electricity hi Dirty MRF 1 ATT_generic 30% 0% - 50% 41194 035 2031 58422 119.76 33.11 hi recycling, Dirty MRF 1, 82% 50%
Gasification 1 generation SRF to Gasification 1
) ) - ) ) NC recycling, MHT 2, SRF
NG reoycling, MHT2, SRF to Dry AD with eleciricity NC MHT2 Gasification_CHP_generi 32% 26% - 70% 139.21 -0.38 2031 642.20 83.05 85.00 to 52% 70%
Gasification_GHP_generic generation < ) )
Gasification_CHP_generic
Io recycling, MHT 2, SRF to Dry AD with electricity o T2 Gasification_CHP_generi - 5% . 4 15038 0at 2031 o714 10948 4939 Io recycling, MHT 2, SRF to - 4
Gasification_CHP_generic generation < Gasification_GHP_generic
) ) ) - . ) mid -d recycling, MHT 2,
mid -d recyoling, MHT 2, SRF to Dry AD with electricity mid -d MHT2 Gasification_CHP_genert 32% 26% - 70% 140.72 -0.42 2031 549.88 96.27 4762 SRF 1o 76% 70%
Gasification_GHP_generic generation < o )
Gasification_CHP_generic
) ) ) - . ) mid f recycling, MHT 2,
mid frecycling, MHT 2, SRF o Dry AD with electricity mid 4 MHT 2 Gasification_CHP_generi 32% 26% - 61% 174.49 -0.40 2031 595.57 105.12 50.73 SRF 1o 76% 61%
Gasification_CHP_generic generation <

Gasification_CHP_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
hi recycling, MHT 2, SRF to Dry AD with electricity . T2 Gasification_CHP_generi - 6% . — 18728 040 2031 o181 11976 4203 i recycling, MHT 2, SRF to s 5%
Gasification_CHP_generic generation < Gasification_CHP_generic
) NC recycling, MHT 1, SRF
NG racycling, MHT 1, SRF to Incineration 1 Wet AD with biogas to NC MHT 1 incineration_generic 30% 0% - 70% 32364 021 2020 642.63 83.05 85.11 to Incineration 1 (electricity 52% 70%
(electricity only) transport fuel oy
) . lo recycling, MHT 1, SRF to
o racycling, MHT 1, SRF to Incineration 1 Wet AD with biogas to lo MHT 1 incineration_generic 30% 0% - 64% 241.17 033 2031 608.92 109.48 4985 1 (electicity 77% 64%
(electricity only) transport fuel o)
) ) mid -d recycling, MHT 1,
mid d recycling, MHT 1, SRF to Wt AD with biagas to mid d MHT 1 incineration_generic 30% 0% - 70% 260.91 035 2031 550.71 96.27 4783 SRF to Incineration 1 76% 70%
1 (electicity only) transport fuel ot
(electricity only)
) ) mid f recycling, MHT 1,
mid 4 recycling, MHT 1, SRF to Wt AD with biagas to mid -t MHT 1 incineration_generic 30% 0% - 61% 284.50 031 2031 597.07 105.12 51.12 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) transport fuel

(electricity only)

hi recycling, MHT 1, SRF to
hi MHT 1 incineration_generic 30% 0% - 55% 218.34 -0.34 2031 620.72 119.76 4266 Incineration 1 (electricity 84% 55%
only)

hi recycling, MHT 1, SRF to Incineration 1 | Wet AD with biogas to
(electricity only) transport fuel

NC recycling, MHT 1, SRF

NG recyciing, MHT 1, SRF to cement kiln /6! AD withbiogas to NC MHT 1 cement_kiln 0% 100% - 70% 92.76 042 2031 642.63 83.05 85.11 ) 4% 70%
transport fuel to cement_kiln

o recycling, MHT 1, SRF to cement kil '/SLAD with biogas to o MHT 1 cement_kiln 0% 100% - 64% 94.98 044 2031 608.92 109.48 49.85 lo recycling, MHT 1, SRF to 72% 64%
transport fuel cement_kiln

mid d recycling, MHT 1, SRF to Wt AD with biagas to mid d MHT 1 cement_kiln 0% 100% - 70% 90.53 0.44 2031 550.71 96.27 4783 mid -d recycling, MHT 1, 71% 70%

cement_kiln transport fuel SRF to cement_kiln

mid frecycling, MHT 1, SRF to Wt AD with biagas to mid -t MHT 1 cement_kiln 0% 100% - 61% 106.76 0.42 2031 597.07 105.12 51.12 mid -f recycling, MHT 1, 71% 61%

cement_kiln transport fuel SRF to cement_kiln

i recycling, MHT 1, SRF to cement kil '/SLAD with biogas to hi MHT 1 cement_kiln 0% 100% - 55% 10268 041 2031 620.72 119.76 42,66 hi recycling, MHT 1, SRF to 80% 55%
transport fuel cement_kiln

NG racycling, MHT 1, SRF to Gasification | Wet AD with biogas to NC MHT 1 ATT_generic 30% 0% - 70% 293.47 022 2020 642.63 83.05 85.11 NG recycling, MHT 1, SRE 52% 70%

1 transport fuel to Gasification 1

o recycling, MHT 1, SRF to Gasification 1 !/t AD with biogas to o MHT 1 ATT_generic 30% 0% - 64% 21853 -0.34 2031 608.92 109.48 4985 lo recycling, MHT 1, SRF to 7% 64%
transport fuel Gasification 1

mid -d recycling, MHT 1, SRF to Wt AD with biagas to mid d MHT 1 ATT_generic 30% 0% - 70% 236.44 036 2031 550.71 96.27 4783 mid d recycling, MHT 1, 76% 70%

Gasification 1 transport fuel SRF to Gasification 1

mid 4 recycling, MHT 1, SRF to Wt AD with biagas to mid -t MHT 1 ATT_generic 30% 0% - 61% 257.67 032 2031 597.07 105.12 51.12 mid -f recycling, MHT 1, 76% 61%

Gasification 1 transport fuel SRF to Gasification 1

i recycling, MHT 1, SRF to Gasification 1 /6t AD with biogas to hi MHT 1 ATT_generic 30% 0% - 55% 197.88 -0.35 2031 620.72 119.76 42566 hi recycling, MHT 1, SRF to 84% 55%
transport fuel Gasification 1

NG recycling, MHT 1, SRF to Wt AD with biagas to NC MHT 1 power_station_generic 36% 0% - 70% 244.12 0.40 2031 642.63 83.05 85.11 NG recycling, MHT 1, SRE 51% 70%

power_station_generic transport fuel to power_station_generic

lo recycling, MHT 1, SRF to Wt AD with biagas to lo MHT 1 power_station_generic 36% 0% - 64% 19457 043 2031 608.92 109.48 4985 lo recycling, MHT 1, SRF to 76% 64%

power_station_generic transport fuel power_station_generic

) ) . mid -d recycling, MHT 1,
mid d recycling, MHT 1, SRF to Wt AD with biagas to mid d MHT 1 power_station_generic 36% 0% - 70% 205.31 043 2031 550.71 96.27 4783 SRF to 76% 70%
power_station_generic transport fuel

power_station_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycling Primary Secondary (Thermal) Performance Option name waste recycled (including __21°™mass ©f
P P option Technolol Treatment CAPEX+OP P 4 9 residual waste
P! 9y Electrici Heat Untreated Treated (energy) EPS (mass)  EPS level EX (inc Collection a1 @ residual treatment outputs)
ity waste  waste (SRF) (gCOekwWh)  (COZeftonne) achievedupto = 10 (1) P (%)
costs) (EM)
) mid - recyoling, MHT 1,
mid frecycling, MHT 1, SRF to Wt AD with biagas to mid -t MHT 1 power_station_generic 36% 0% - 61% 227.32 0.41 2031 597.07 105.12 51.12 SRFto 75% 61%
power_station_generic transport fuel povwer,station generic
hi recycling, MHT 1, SRF to Wt AD with biagas to hi MHT 1 power_station_generic 36% 0% - 55% 181.72 0.41 2031 620.72 119.76 4266 hi recycling, MHT 1, SRF to 83% 55%
power_station_generic transport fuel power_station_generic
) NC recycling, MHT 2, SRF
NG racycling, MHT 2, SRF to Incineration 1 Wet AD with biogas to NC MHT 2 incineration_generic 30% 0% - 70% 282.76 023 2020 642.63 83.05 85.11 to Incineration 1 (electricity 52% 70%
(electricity only) transport fuel oy
) . Io recycling, MHT 2, SRF to
o racycling, MHT 2, SRF to Incineration 1 Wet AD with biogas to lo MHT 2 incineration_generic 30% 0% - 64% 221.47 034 2031 608.92 109.48 4985 Incineration 1 (electricity 77% 64%
(electricity only) transport fuel o)
) ) mid -d recycling, MHT 2,
mid d recycling, MHT 2, SRF to Wt AD with biagas to mid d MHT 2 incineration_generic 30% 0% - 70% 230.06 036 2031 550.71 96.27 4783 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) transport fuel ety o
) . mid - recyoling, MHT 2,
mid 4 recycling, MHT 2, SRF to Wt AD with biagas to mid -t MHT 2 incineration_generic 30% 0% - 61% 259.08 032 2031 597.07 105.12 51.12 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) transport fuel ety o
) . hi recycling, MHT 2, SRF to
hi racycling, MHT 2, SRF to Incineration 1 Wet AD with biogas to hi MHT 2 incineration_generic 30% 0% - 55% 205.89 035 2031 620.72 119.76 4266 Incineration 1 (electricity 84% 55%
(electricity only) transport fuel o)
NG recyciing, MHT 2, SRF to cement kiln  '/S{AD withbiogas to NG MHT 2 cement_kiln 0% 100% - 70% 80.36 046 2031 642,63 83.05 85.11 NG recycling, MHT 2, SRF 4% 70%
transport fuel to cement_kiln
o recycling, MHT 2, SRF to cement kil '/SLAD with biogas to o MHT 2 cement_kiln 0% 100% - 64% 84.06 045 2031 608.92 109.48 49.85 lo recycling, MHT 2, SRF to 72% 64%
transport fuel cement_kiln
mid d recycling, MHT 2, SRF to Wt AD with biagas to mid d MHT 2 cement_kiln 0% 100% - 70% 77.20 0.46 2031 550.71 96.27 4783 mid -d recycling, MHT 2, 71% 70%
cement_kiln transport fuel SRF to cement_kiln
mid recycling, MHT 2, SRF to Wt AD with biagas to mid -t MHT 2 cement_kiln 0% 100% - 61% 93.92 0.44 2031 597.07 105.12 51.12 mid -f recycling, MHT 2, 71% 61%
cement_kiln transport fuel SRF to cement_kiln
i recycling, MHT 2, SRF to cement kil '/SLAD with biogas to hi MHT 2 cement_kiln 0% 100% - 55% 9291 043 2031 620.72 119.76 4266 hi recycling, MHT 2, SRF to 80% 55%
transport fuel cement_kiln
NG racycling, MHT 2, SRF to Gasification | Wet AD with biogas to NC MHT 2 ATT_generic 30% 0% - 70% 256.43 024 2020 642.63 83.05 85.11 NG recycling, MHT 2, SRF 52% 70%
1 transport fuel to Gasification 1
o recycling, MHT 2, SRF to Gasification 1 /6t AD With biogas to o MHT 2 ATT_generic 30% 0% - 64% 20077 -0.35 2031 608.92 109.48 4985 lo recycling, MHT 2, SRF to 7% 64%
transport fuel Gasification 1
mid -d recycling, MHT 2, SRF to Wt AD with biagas to mid d MHT 2 ATT_generic 30% 0% - 70% 208.58 037 2031 550.71 96.27 4783 mid d recycling, MHT 2, 76% 70%
Gasification 1 transport fuel SRF to Gasification 1
mid 4 recycling, MHT 2, SRF to Wt AD with biagas to mid -t MHT 2 ATT_generic 30% 0% - 61% 234.75 033 2031 597.07 105.12 51.12 mid -f recycling, MHT 2, 76% 61%
Gasification 1 transport fuel SRF to Gasification 1
i recycling, MHT 2, SRF to Gasification 1 !/ 6tAD with biogas to hi MHT 2 ATT_generic 30% 0% - 55% 186.68 -0.35 2031 620.72 119.76 42566 hi recycling, MHT 2, SRF to 84% 55%
transport fuel Gasification 1
NG recycling, MHT 2, SRF to Wt AD with biagas to NC MHT 2 power_station_generic 36% 0% - 70% 212.88 045 2031 642.63 83.05 85.11 NG recycling, MHT 2, SRE 51% 70%
power_station_generic transport fuel to power_station_generic
lo recycling, MHT 2, SRF to Wt AD with biagas to lo MHT 2 power_station_generic 36% 0% - 64% 177.49 045 2031 608.92 109.48 4985 lo recycling, MHT 2, SRF to 76% 64%
power_station_generic transport fuel power_station_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
) mid -d recycling, MHT 2,
mid d recycling, MHT 2, SRF to Wt AD with biagas to mid d MHT 2 power_station_generic 36% 0% - 70% 179.83 045 2031 550.71 96.27 4783 SRFto 76% 70%
power_station_generic transport fuel ) )
power_station_generic
) . mid f recycling, MHT 2,
mid frecycling, MHT 2, SRF to Wt AD with biagas to mid -t MHT 2 power_station_generic 36% 0% - 61% 205.68 0.44 2031 597.07 105.12 51.12 SRFto 75% 61%
power_station_generic transport fuel ) )
power_station_generic
hi recycling, MHT 2, SRF to Wt AD with biagas to hi MHT 2 power_station_generic 36% 0% - 55% 17026 043 2031 620.72 119.76 4266 hi recycling, MHT 2, SRF to 83% 55%
power_station_generic transport fuel power_station_generic
) : NC recycling, MBT aerobic
NG recycling, MBT aerobic 1, SRF to Wt AD with biagas to NC MBT aerobic 1 incineration_generic 30% 0% - 50% 514.74 012 - 588.97 83.05 71.07 1, SRF to Incineration 1 39% 50%
Incineration 1 (electricity only) transport fuel -
(electricity only)
) : ) lo recycling, MBT aerobic 1,
lo recycling, MBT aerobic 1, SRF to Wt AD with biagas to lo MBT aerobic 1 incineration_generic 30% 0% - 43% 358.28 028 2031 579.97 109.48 4228 SRF to Incineration 1 1% 43%
Incineration 1 (electricity only) transport fuel

(electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 1, SRFto  Wet AD with biogas to aerobic 1, SRF to

poireraton 1 Giaciichy oy vansport ol mid -d MBT aerobic 1 incineration_generic 30% 0% - 40% 49170 030 2031 51991 96.27 39.77 peineraton 1 (docticly 69% 40%
only)
mid - recycling, MBT
mid A recycling, MBT aerobic 1, SRF to - Wet AD with biogas to mid MBT aerobic 1 incineration_generic 30% 0% - 38% 44031 -0.26 2031 567.76 105.12 43.45 aerobic 1,8RFto 69% 38%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
A : _— hi recycling, MBT aerobic 1,
":C'if‘:{:"'i';gr; :"z}re:;i':ib'cm"i )SRF to "W:H'SAOD “"mglmgas to hi MBT aerobic 1 incineration_generic 30% 0% - 33% 351.16 029 2031 603.11 119.76 38.06 SRF to Incineration 1 78% 33%
ty only P (electricity only)
NG recycling, MBT aerobic 1, SRF to Wt AD with biagas to NC MBT aerobic 1 cement_kiln 0% 100% - 50% 148.38 029 2031 588.97 83.05 71.07 NC recycling, MBT aerobic 33% 50%
cement_kiln transport fuel 1, SRF to cement_kiln
o recycling, MBT aerobic 1, SRF to Wt AD with biagas to lo MBT aerobic 1 cement_kiln 0% 100% - 43% 14225 037 2031 579.97 109.48 4228 lo recycling, MBT aerobic 1, 68% 43%
cement_kiln transport fuel SRF to cement_kiln
) ) : .- mid -d recycling, MBT
g‘e'g‘:m'e;{:""g‘ MBT aerobic 1, SRF to hvvaen'sAoD“"mglb'°gas to mid d MBT aerobic 1 cement_kiln 0% 100% - 40% 168.82 037 2031 519.91 96.27 39.77 aerobic 1, SRF to 66% 40%
H P cement_kiln
) ) : . mid f recycling, MBT
g‘e'?n'e'r:‘ei’iﬁ:'"g‘ MBT aerobic 1, SRF to "VV;'SAQD“"::';IMQBS to mid -t MBT aerobic 1 cement_kiln 0% 100% - 38% 16265 036 2031 567.76 105.12 4345 aerobic 1, SRF to 66% 38%
H P cement_kiln
hi recycling, MBT aerobic 1, SRF to Wt AD with biagas to hi MBT aerobic 1 cement_kiln 0% 100% - 33% 154.67 037 2031 603.11 119.76 38.06 hi recycling, MBT aerobic 1, 75% 33%
cement_kiln transport fuel SRF to cement_kiln
NG recycling, MBT aerobic 1, SRF to Wt AD with biagas to NC MBT aerobic 1 ATT_generic 30% 0% - 50% 466.61 0.14 2015 588.97 83.05 71.07 NC recycling, MBT aerobic 39% 50%
Gasification 1 transport fuel 1, SRF to Gasification 1
o recycling, MBT aerobic 1, SRF to Wt AD with biagas to lo MBT aerobic 1 ATT_generic 30% 0% - 43% 324.16 029 2031 579.97 109.48 4228 lo recycling, MBT aerobic 1, 1% 43%
Gasification 1 transport fuel SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 1 ATT_generic 30% 0% - 40% 445.02 -0.31 2031 519.91 96.27 39.77 aerobic 1, SRF to 69% 40%

mid -d recycling, MBT aerobic 1, SRFto  Wet AD with biogas to
! Gasification 1

Gasification 1 transport fuel

mid - recycling, MBT

mid 4 recycling, MBT aerabic 1, SRFta | Wet AD with biogas to mid -t MBT aerobic 1 ATT_generic 30% 0% - 38% 398.36 027 2031 567.76 105.12 4345 aerobic 1, SRF to 69% 38%

Gasification 1 transport fuel o
hi recycling, MBT aerobic 1, SRF to Wt AD with biagas to hi MBT aerobic 1 ATT_generic 30% 0% - 33% 31757 030 2031 603.11 119.76 38.06 hi recycling, MBT aerobic 1, 78% 33%
Gasification 1 transport fuel SRF to Gasification 1

) : . NC recycling, MBT aerobic
NG recycling, MBT aerobic 1, SRF to Wt AD with biagas to NC MBTaerobic 1 | power_station_generic 36% 0% - 50% 388.71 031 2031 588.97 83.05 71.07 1, SRF to 38% 50%
power_station_generic transport fuel

power_station_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
) : lo recycling, MBT aerobic 1,

lo recycling, MBT aerobic 1, SRF to Wt AD with biagas to lo MBTaerobic 1 | power_station_generic 36% 0% - 43% 289.12 038 2031 579.97 109.48 4228 SRFto 70% 43%
power_station_generic transport fuel

power_station_generic

mid d recycling, MBT
mid -d MBT aerobic 1 power_station_generic 36% 0% - 40% 385.67 -0.38 2031 519.91 96.27 39.77 aerobic 1, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 1, SRF to | Wet AD with biogas to
power_station_generic transport fuel

mid - recycling, MBT

mid 4 recycling, MBT aerabic 1, SRFto | Wet AD with biogas to mid -t MBTaerobic 1 | power_station_generic 36% 0% - 38% 350.42 037 2031 567.76 105.12 4345 aerobic 1, SRF to 68% 38%

power_station_generic transport fuel o staton ganeric
A : ) hi recycling, MBT aerobic 1,
hi recycling, MBT aerobic 1, SRF to Wt AD with biagas to hi MBTaerobic 1 | power_station_generic 36% 0% - 33% 288.55 039 2031 603.11 119.76 38.06 SRFto 78% 33%
power_station_generic transport fuel ) )
power_station_generic
) : .- NC recycling, MBT aerobic
NG recycling, MBT aerobic 3, SRF to Wt AD with biagas to NC MBT aerobic 3 incineration_generic 30% 0% - 50% 451.85 0.14 2015 588.97 83.05 71.07 3, SRF to Incineration 1 39% 50%
Incineration 1 (electricity only) transport fuel -
(electricity only)
) : .- lo recycling, MBT aerobic 3,
lo recycling, MBT aerobic 3, SRF to Wt AD with biagas to lo MBT aerobic 3 incineration_generic 30% 0% - 43% 33052 029 2031 579.97 109.48 4228 SRF to Incineration 1 1% 43%
Incineration 1 (electricity only) transport fuel

(electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 3, SRFto  Wet AD with biogas to aerobic 3, SRF to
|

d-dre Ak mid -d MBTaerobic3 | incineration_generic 30% 0% - 40% 44818 030 2031 51991 96.27 39.77 robic 3 - 69% 40%
Incineration 1 (electricity only) transport fue Incineration 1 (electricity
only)
mid - recyoling, MBT
mid A recycling, MBT aerobic 3, SRF to - Wet AD with biogas to mid MBT aerobic 3 incineration_generic 30% 0% - 38% 40354 027 2031 567.76 105.12 43.45 aerobic3, SRFto 69% 38%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
A : .- hi recycling, MBT aerobic 3,
":c'if‘:{:"'i';gr; :ﬂzre:;i':i:"coil‘ )SRF to "W:r:sAoD “"mglmgas to hi MBT aerobic 3 incineration_generic 30% 0% - 33% 331.08 030 2031 603.11 119.76 38.06 SRF to Incineration 1 78% 33%
y ony) P (electricity only)
NC recycling, MBT aerobic 3, SRF to Wet AD with biogas to NG MBT aerobic 3 cement_kiln 0% 100% - 50% 129.10 -0.32 2031 588.97 83.05 71.07 N recyling, MBT acrobic 33% 50%
cement_kiln transport fuel 3, SRF to cement_kiln
o recycling, MBT aerobic 3, SRF to Wt AD with biagas to lo MBT aerobic 3 cement_kiln 0% 100% - 43% 12658 039 2031 579.97 109.48 4228 lo recycling, MBT aerobic 3, 68% 43%
cement_kiln transport fuel SRF to cement_kiln
) ) : _— mid -d recycling, MBT
g‘e'g‘:m'e;{:""g‘ MBT aerobic 3, SRF to "V‘;enlsAoD“vmglbmgas to mid d MBT aerobic 3 cement_kiln 0% 100% - 40% 150.20 039 2031 519.91 96.27 39.77 aerobic 3, SRF to 66% 40%
t P cement_kiln
) ) : - mid - recycling, MBT
g‘e'g"e'r:‘eiyi;:'"g‘ MBT aerobic 3, SRF to "V\;?:SAQD“V:::QINOQBS to mid -t MBT aerobic 3 cement_kiln 0% 100% - 38% 14457 038 2031 567.76 105.12 4345 aerobic 3, SRF to 66% 38%
H P cement_kiln
hirecycling, MBT aerobic 3, SRF to Wet AD with biogas to hi MBT aerobic 3 cement_kiln 0% 100% - 33% 140.72 -0.39 2031 603.11 119.76 38.06 hi recyoling, MBT aerobic 3, 75% 33%
cement_kiln transport fuel SRF to cement_kiln
NG recycling, MBT aerobic 3, SRF to Wt AD with biagas to NC MBT aerobic 3 ATT_generic 30% 0% - 50% 409.66 015 2015 588.97 83.05 71.07 NC recycling, MBT aerobic 39% 50%
Gasification 1 transport fuel 3, SRF to Gasification 1
o recycling, MBT aerobic 3, SRF to Wt AD with biagas to lo MBT aerobic 3 ATT_generic 30% 0% - 43% 299.18 030 2031 579.97 109.48 4228 lo recycling, MBT aerobic 3, 1% 43%
Gasification 1 transport fuel SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 3 ATT_generic 30% 0% - 40% 405.77 -0.31 2031 519.91 96.27 39.77 aerobic 3, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerobic 3, SRFto  Wet AD with biogas to
Gasification 1 transport fuel

mid - recycling, MBT

mid 4 recycling, MBT aerabic 3, SRFta | Wet AD with biogas to mid -t MBT aerobic 3 ATT_generic 30% 0% - 38% 365.24 028 2031 567.76 105.12 4345 aerobic 3, SRF to 69% 38%

Gasification 1 transport fuel i)
hi recycling, MBT aerobic 3, SRF to Wt AD with biagas to hi MBT aerobic 3 ATT_generic 30% 0% - 33% 299.52 031 2031 603.11 119.76 38.06 hi recycling, MBT aerobic 3, 78% 33%
Gasification 1 transport fuel SRF to Gasification 1
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
NG recycling, MBT aerobic
NG recycling, MBT aerobic 3, SRF to Wt AD with biagas to NC MBTaerobic3 | power_station_generic 36% 0% - 50% 34054 035 2031 588.97 83.05 71.07 3,SRF to 38% 50%
power_station_generic transport fuel ) )
power_station_generic
) : lo recycling, MBT aerobic 3,
o recycling, MBT aerobic 3, SRF to Wt AD with biagas to lo MBTaerobic3 | power_station_generic 36% 0% - 43% 265.01 0.41 2031 579.97 109.48 4228 SRFto 70% 43%
power_station_generic transport fuel

power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 3 power_station_generic 36% 0% - 40% 349.84 -0.40 2031 519.91 96.27 39.77 aerobic 3, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 3, SRF to  Wet AD with biogas to
power_station_generic transport fuel

mid - recycling, MBT

mid 4 recycling, MBT aerabic 3, SRFta | Wet AD with biogas to mid -t MBTaerobic3 | power_station_generic 36% 0% - 38% 319.30 0.40 2031 567.76 105.12 4345 aerobic 3, SRF to 68% 38%

power_station_generic transport fuel o stiton ganeric
A : ) hi recycling, MBT aerobic 3,
hi recycling, MBT aerobic 3, SRF to Wt AD with biagas to hi MBTaerobic3 | power_station_generic 36% 0% - 33% 270.46 0.41 2031 603.11 119.76 38.06 SRFto 78% 33%
power_station_generic transport fuel ) )
power_station_generic
) : .- NC recycling, MBT aerobic
NG recycling, MBT aerobic 4, SRF to Wt AD with biagas to NC MBT aerobic 4 incineration_generic 30% 0% - 79% 271.32 027 2031 645.86 83.05 85.96 4, SRF to Incineration 1 46% 79%
Incineration 1 (electricity only) transport fuel -
(electricity only)
) : lo recycling, MBT aerobic 4,
lo recycling, MBT aerobic 4, SRF to Wt AD with biagas to lo MBT aerobic 4 incineration_generic 30% 0% - 73% 167.59 037 2031 608.48 109.48 4974 SRF to Incineration 1 74% 73%
Incineration 1 (electricity only) transport fuel

(electricity only)

mid -d recycling, MBT

mid d MBT aerobic 4 incineration_generic 30% 0% - 65% 267.48 037 2031 554.23 96.27 4875 asrobicd, SRFta 72% 65%
Incineration 1 (electricity

only)

mid -d recycling, MBT aerobic 4, SRF to | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

mid - recycling, MBT

mid -f recycling, MBT aerobic 4, SRF to Wet AD with biogas to aerobic 4, SRF to

d frec T mid £ MBTaerobic4 | incineration_generic 30% 0% - 68% 21087 035 2031 599.37 105.12 51.72 robic 4 - 73% 68%

Incineration 1 (electricity only) transport fuel Incineration 1 (electricity

only)

A : hi recycling, MBT aerobic 4,

hi recycling, MBT aerobic 4, SRF to Wt AD with biagas to hi MBT aerobic 4 incineration_generic 30% 0% - 60% 158.14 037 2031 627.96 119.76 4456 SRF to Incineration 1 82% 60%
Incineration 1 (electricity only) transport fuel ot

(electricity only)
NG recycling, MBT aerobic 4, SRF to Wt AD with biagas to NC MBT aerobic 4 cement_kiln 0% 100% - 79% 81.22 038 2031 645.86 83.05 85.96 NC recycling, MBT aerobic 4% 79%
cement_kiln transport fuel 4, SRF to cement_kiln
o recycling, MBT aerobic 4, SRF to Wt AD with biagas to lo MBT aerobic 4 cement_kiln 0% 100% - 73% 78.01 0.42 2031 608.48 109.48 4974 lo recycling, MBT aerobic 4, 72% 73%
cement_kiln transport fuel SRF to cement_kiln

mid -d recycling, MBT
mid d 'ecyd'"g‘ MBT aerobic 4, SRFto | Wat AD with biagas to mid d MBT aerobic 4 cement_kiln 0% 100% - 65% 107.59 0.40 2031 554.23 96.27 4875 aerobic 4, SRF to 71% 65%
cement ki transport fuel :

cement_kiln

) ) : _— mid - recycling, MBT

mid 4 recycling, MBT aerabic 4, SRFta | Wet AD with biogas to mid -t MBT aerobic 4 cement_kiln 0% 100% - 68% 93.24 0.40 2031 599.37 105.12 51.72 aerobic 4, SRF to 71% 68%
cement_kiln transport fuel .

cement_kiln
hi recycling, MBT aerobic 4, SRF to Wt AD with biagas to hi MBT aerobic 4 cement_kiln 0% 100% - 60% 88.55 0.40 2031 627.96 119.76 4456 hi recycling, MBT aerobic 4, 80% 60%
cement_kiln transport fuel SRF to cement_kiln
NG recycling, MBT aerobic 4, SRF to Wt AD with biagas to NC MBT aerobic 4 ATT_generic 30% 0% - 79% 246.01 027 2031 645.86 83.05 85.96 NC recycling, MBT aerobic 6% 79%
Gasification 1 transport fuel 4, SRF to Gasification 1
o recycling, MBT aerobic 4, SRF to Wt AD with biagas to lo MBT aerobic 4 ATT_generic 30% 0% - 73% 152.19 037 2031 608.48 109.48 4974 lo recycling, MBT aerobic 4, 74% 73%
Gasification 1 transport fuel SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 24224 -0.37 2031 554.23 96.27 48.75 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerobic 4, SRFto  Wet AD with biogas to
Gasification 1 transport fuel

mid - recycling, MBT
mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 191.17 -0.36 2031 599.37 1056.12 51.72 aerobic 4, SRF to 73% 68%
Gasification 1

mid - recycling, MBT aerobic 4, SRF o Wet AD with biogas to
Gasification 1 transport fuel
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
hi recycling, MBT aerobic 4, SRF to Wt AD with biagas to hi MBT aerobic 4 ATT_generic 30% 0% - 60% 14372 037 2031 627.96 119.76 4456 hi recycling, MBT aerobic 4, 82% 60%
Gasification 1 transport fuel SRF to Gasification 1
) : NC recycling, MBT aerobic
NG recycling, MBT aerobic 4, SRF to Wt AD with biagas to NC MBTaerobic4 | power_station_generic 36% 0% - 79% 206.76 038 2031 645.86 83.05 85.96 4, SRF to 45% 79%
power_station_generic transport fuel ) )
power_station_generic
) : lo recycling, MBT aerobic 4,
o recycling, MBT aerobic 4, SRF to Wt AD with biagas to lo MBTaerobic4 | power_station_generic 36% 0% - 73% 139.49 0.42 2031 608.48 109.48 4974 SRFto 74% 73%
power_station_generic transport fuel

power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 216.55 -0.41 2031 554.23 96.27 48.75 aerobic 4, SRF to 72% 65%

mid -d recycling, MBT aerobic 4, SRF to  Wet AD with biogas to
! power_station_generic

power_station_generic transport fuel

mid - recycling, MBT

mid 4 recycling, MBT aerabic 4, SRFto | Wet AD with biogas to mid -t MBTaerobic4 | power_station_generic 36% 0% - 68% 173.76 0.41 2031 599.37 105.12 51.72 aerobic 4, SRF to 73% 68%

power_station_generic transport fuel power station.generic
A : ) hi recycling, MBT aerobic 4,
hi recycling, MBT aerobic 4, SRF to Wt AD with biagas to hi MBTaerobic4 | power_station_generic 36% 0% - 60% 135.46 0.41 2031 627.96 119.76 4456 SRFto 81% 60%
power_station_generic transport fuel N .
power_station_generic
) : ) Wet AD with biogas to MBT aerobic 2 N N . N p . NC recycling, MBT aerobic N N
NC recycling, MBT aerobic 2 (landfill) transport fuel NC (landfill 0% 0% 0% 20.20 0.09 646.40 83.05 86.10 2 (landiil) 33% 0%
) : ) Wet AD with biogas to MBT aerobic 2 N N . N p lo recycling, MBT aerobic 2 N N
lo recycling, MBT aerobic 2 (landfill) transport fuel lo (landfill 0% 0% 0% 20.20 0.29 2031 608.32 109.48 49.70 (landfill 68% 0%
) : ' WetAD with biogas to MBT aerobic 2 N N . N p mid -d recycling, MBT N N
mid -d recycling, MBT aerobic 2 (landfill) transport fuel mid -d (landfill 0% 0% 0% 20.20 0.31 2031 544.60 96.27 46.23 aerobic 2 (landiil) 66% 0%
- :  Wet AD withbiogas to p MBT aerobic 2 N N . N p mid f recycling, MBT N N
mid -f recycling, MBT aerobic 2 (landfill) transport fuel mid -f (landfill 0% 0% 0% 20.20 0.28 2031 598.29 106.12 51.44 aerobic 2 (landill 66% 0%
’ ) Wet AD with biogas to MBT aerobic 2 N N . N p hi recycling, MBT aerobic 2 N N
hi recycling, MBT aerobic 2 (landfill) transport fuel hi (landfil) 0% 0% 0% 20.20 0.32 2031 627.19 119.76 44.36 (landiil) 75% 0%
NG recycling, MBT biostab 1 Wet AD with biogas to NG MBT biostab 1 0% 0% - 0% 2020 -0.10 - 64035 83.05 8451 NC recycling, MBT biostab 32% 0%
transport fuel 1
lo recycling, MBT biostab 1 "W:H'SAPQD “vmlmogas to Io MBT biostab 1 0% 0% - 0% 20.20 029 2031 605.31 109.48 48.91 lo recycling, MBT biostab 1 67% 0%
mid -d recycling, MBT biostab 1 Wet AD with biogas to mid -d MBT biostab 1 0% 0% - 0% 20.20 031 2031 54172 96.27 4548 mid -d recycling, MBT 66% 0%
transport fuel biostab 1
mid -f recycling, MBT biostab 1 Wet AD with biogas to mid - MBT biostab 1 0% 0% - 0% 20.20 028 2031 595.76 105.12 50.78 mid - recycling, MBT 65% 0%
transport fuel biostab 1
hi recycling, MBT biostab 1 Wet AD ‘”""Imgas to hi MBT biostab 1 0% 0% - 0% 20.20 032 2031 625.71 119.76 4397 hi recycling, MBT biostab 1 75% 0%

transport fuel

NC recycling, MBT AD 1
NC MBT AD 1 (landfill) incineration_generic 30% 0% - 61% 349.91 -0.18 2015 580.90 83.05 68.96 (landfill), SRF to Incineration 1% 61%
1 (electricity only)

NC recycling, MBT AD 1 (landfill, SRF to | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

lo recycling, MBT AD 1
lo MBT AD 1 (landfill) incineration_generic 30% 0% - 55% 279.71 -0.31 2031 577.01 109.48 41.50 (landfill), SRF to Incineration 72% 55%
1 (electricity only)

lo recycling, MBT AD 1 (landfil), SRF o Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

mid -d recycling, MBT AD 1
mid -d MBT AD 1 (landfill) incineration_generic 30% 0% - 56% 327.08 -0.34 2031 517.04 96.27 39.02 (landfill), SRF to Incineration % 56%

mid -d recycling, MBT AD 1 (landfil), SRF | Wet AD with biogas to
! 1 (electricity only)

to Incineration 1 (electricity only) transport fuel

SLR
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Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from EpS Costs
(%) biomass (%) Carbon Intensity oV trom
I ) Floor Fraction of municipal h
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat " o (SRF) 1cOzert miovedupto EX (inc on Disposal (£1) %)
waste | waste (SRF) (gCO2ekWh) | (CO2eftonne) achievedupto o )
costs) (EM)

mid 4 recycling, MBT AD 1
mid -f MBT AD 1 (landfill) incineration_generic 30% 0% - 51% 327.53 -0.30 2031 564.30 106.12 42.54 (landfill), SRF to Incineration % 51%

mid - recycling, MBT AD 1 (landfil), SRF | Wet AD with biogas to
! 1 (electricity only)

to Incineration 1 (electricity only) transport fuel

hi recycling, MBT AD 1
hi MBT AD 1 (landfill) incineration_generic 30% 0% - 47% 266.83 -0.33 2031 599.19 119.76 37.03 (landfill), SRF to Incineration 79% 47%
1 (electricity only)

hi recycling, MBT AD 1 (landfil), SRF o Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

NC recycling, MBT AD 2
NC MBT AD 2 (SRF) incineration_generic 30% 0% - 68% 303.25 -0.19 2015 596.80 83.05 73.12 (SRF), SRF to Incineration 46% 68%
1 (electricity only)

NC recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
Incineration 1 (electricity only) transport fuel

lo recycling, MBT AD 2
lo MBT AD 2 (SRF) incineration_generic 30% 0% - 62% 254.11 -0.32 2031 584.97 109.48 43.59 (SRF), SRF to Incineration 74% 62%

lo recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
! 1 (electricity only)

1 (electricity only) transport fuel

mid -d recycling, MBT AD 2
mid -d MBT AD 2 (SRF) incineration_generic 30% 0% - 66% 275.88 -0.34 2031 527.31 96.27 Eaal (SRF), SRF to Incineration 74% 66%
1 (electricity only)

mid -d recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

mid  recycling, MBT AD 2
mid -f MBT AD 2 (SRF) incineration_generic 30% 0% - 58% 296.50 -0.30 2031 572.52 106.12 44.70 (SRF), SRF to Incineration 73% 58%
1 (electricity only)

mid -f recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

hi recycling, MBT AD 2
hi MBT AD 2 (SRF) incineration_generic 30% 0% - 54% 252.38 -0.33 2031 603.91 119.76 38.26 (SRF), SRF to Incineration 81% 54%

hi recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
! 1 (electricity only)

Incineration 1 (electricity only) transport fuel

NC recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to NC recycling, MBT AD 2

omant Kin vansport ol NC MBT AD 2 (SRF) cement_kiln 0% 100% - 68% 93.00 048 2031 596.80 83.05 73.12 (SHE), SR o soment i 32% 68%
fe'mezyrﬂ:ﬁr*‘MBT AD 2 (SRF), SRF to "W:H'SAPQD “":‘u'glmgas fo lo MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 97.46 -0.46 2031 584.97 109.48 4359 :%ﬁ:{cg;gg ml-’;:zik"n 68% 62%
g‘ei‘:n: rBfi{:“"g‘ MBT AD 2 (SRF), SRF to "W:H'SAPOD “":‘:glmgas to mid d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 95.46 0.48 2031 527.31 96.27 ann ‘T;ig;; ':;y:"i:’;‘e'fnzjnfglf 67% 66%
g‘ei?r"e'r:‘e;’iﬁ:i"g‘ MBT AD 2 (SRF), SRF to "W:H'SAPQD“":EQIMQBS to mid -t MBT AD 2 (SRF) cement_kiln 0% 100% - 58% 109.11 0.46 2031 57252 105.12 4470 gg:{?ﬁ“&igﬁ;ﬁeiﬁ 66% 58%
:ie'me:yrﬂ:ﬁr“MBT AD 2 (SRF), SRF to "W:H'SAPOD “"mglmgas to hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 109.77 0.44 2031 603.91 119.76 38.26 :1!‘;;?:)’“1';';9': mil:gik"n 76% 54%
gg;?ﬁiii"f} MBT AD 2 (SRF), SRF to "W:H'SAPQD “":iu'glmgas o NC MBT AD 2 (SRF) ATT_generic 30% 0% - 68% 27463 021 2020 596.80 83.05 7312 :‘\ls%;‘cg;gfoMgaTs;\cDaion 46% 68%
Igar:c"yccali:og;‘l‘wBT AD 2 (SRF), SRF to "W:H'SAPQD“":EQIMQBS to lo MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 230.05 033 2031 584.97 109.48 4359 :‘?;séictg;gﬁ mgaﬁﬁfam 74% 62%
gifc:‘co’:“‘"g‘ MBT AD 2 (SRF), SRF to "W:H'SAPOD “"mglmgas to mid d MBT AD 2 (SRF) ATT_generic 30% 0% - 66% 249.75 035 2031 527.31 96.27 ann :‘gg;; rsegrflli:g é:‘sﬁlgwoonz 74% 66%
gi;é:yocr:i:‘g‘ MBT AD 2 (SRF). SRF to "W:n'sApoD“"mglmgas to mid -t MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 268.33 032 2031 572.52 105.12 4470 :‘rf‘;ig:)‘r?;cﬁﬁggéggmﬁoi 73% 58%
gar:c"yccali&g;‘l‘wBT AD 2 (SRF), SRF to "W:H'SAPOD “"mglmgas to hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 228.42 034 2031 603.91 119.76 38.26 ::1‘;;?:)% ng‘igﬁ mg‘;ﬁm 81% 54%

NC recycling, MBT AD 2
NC MBT AD 2 (SRF) power_station_generic 36% 0% - 68% 23217 -0.45 2031 596.80 83.05 73.12 (SRF), SRF to 45% 68%
power_station_generic

NC recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
power_station_generic transport fuel

lo recycling, MBT AD 2
lo MBT AD 2 (SRF) power_station_generic 36% 0% - 62% 203.82 -0.45 2031 584.97 109.48 43.59 (SRF), SRF to 74% 62%

lo recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
! power_station_generic

power_station_generic transport fuel
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Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option ‘echnology reatment Electrici Heat Untreated Treated (energy) EPS (mass)  EPS level EX (inc Collection |\ al @ residual treatment outputs) "¢>942 Waste
ity waste  waste (SRF) (gCOekwWh)  (COZeftonne) achievedupto = 10 (1) P (%)
costs) (EM)
mid d recycling, MBT AD 2
mid d recycling, MBT AD 2 (SRF), SRF to Wet AD with biogas to mid MBTAD 2 (SRF) | power_station generic 36% 0% . 66% 216.78 0.46 2031 527.31 96.27 4“7 (SRF), SAF to 74% 66%
power_station_generic transport fuel Soerstaton. generic
) mid - recycling, MBT AD 2
mid frecycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to mid -t MBTAD 2 (SRF) | power_station_generic 36% 0% - 58% 235.85 045 2031 57252 105.12 4470 (SRF), SRF to 73% 58%
power_station_generic transport fuel Soerstaton. generic
hi recycling, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRF to Wt AD with biagas to hi MBTAD 2 (SRF) | power_station_generic 36% 0% - 54% 207.08 0.44 2031 603.91 119.76 38.26 (SRF), SRF to 81% 54%
power_station_generic transport fuel Soerstaton. generic
NC recycling, Incineration 1 (electricity  Wet AD with biogas to . Incineration 1 0% o o 41301 ot . 5016 0305 a8t NC recycling, incineration 1 6% o
only)_total transport fuel (electricity only)_total (electricity only)_total
Io recycling, Incineration 1 (electricity Wet AD with biogas to o Incineration 1 0% o — 4604 027 2031 2366 10948 756 Io recyciing, Incineration 1 4% —
only)_total transport fuel (electricity only)_total (electricity only)_total
mid -d recycling, Incineration 1 (electricity  Wet AD with biogas to Incineration 1 mid d recycling,
yoling. y 9 mid d in 30% 0% 57% 41519 030 2031 46569 96.27 25.58 Incineration 1 (electricity 74% 57%
only)_total transport fuel (electricity only)_total ont. ot
mid - recycling, Incineration 1 (electricity  Wet AD with biogas to i Incineration 1 0% o _— 1261 . 2031 o791 10542 0779 mid - recycling, incineration % -
only)_total transport fuel (electricity only)_total 1 (electricity only)_total
i recycling, Incineration 1 (electricity Wet AD with biogas to . Incineration 1 0% o . 6784 028 2031 s57.90 11976 2607 i recyciing, Incineration 1 0% .
only)_total transport fuel (electricity only)_total (electricity only)_total
NC recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low N N N p . NC recyciing, Incineration 2 N N
Chi) ot vansport ol NC ) 1ol 22% 10% 62% 390.93 0.12 586.60 83.05 7045 lonorp) ol 46% 62%
N Wet AD with biogas to Incineration 2 (low N N N p Io recycling, Incineration 2 N N
o recycling, Incinration 2 (ow GHP) total | %0 KT o ) 1ol 22% 10% 57% 332.78 0.27 2031 582.87 109.48 43.04 o b ol 74% 57%
mid -d recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low mid -d recycling,
- mid d 22% 10% 57% 395.96 031 2031 525.29 96.27 4118 Incineration 2 (low 74% 57%
CHP)_total transport fuel CHP)_total Ch) ot
mid -t recycling, Incineration 2 (low Wet AD with biogas to p Incineration 2 (low N N N p mid - recyoling, Inineration N N
) o vansport ol mid £ ) 1ol 22% 10% 52% 395.17 0.26 2031 569.62 105.12 4394 2 o O ot 73% 52%
) Wet AD with biogas to Incineration 2 (low N N N p hi recycling, Incineration 2 N N
hirecycling, Incinration 2 (ow GHP) total | %0 KT hi ) 1ol 22% 10% 47% 35546 0.28 2031 602.00 119.76 37.77 om ab Lol 80% 47%
NC recycling, Incineration 3 (medium Wet AD with biogas to Incineration 3 N N N p NC recycling, Incineration 3 N N
Chi) ot vansport ol NG odumGH) tota 20% 20% 62% 31545 0.18 2015 581.24 83.05 69.05 (oo O o 46% 62%
Io recycling, Incineration 3 (medium Wet AD with biogas to Incineration 3 N N N p Io recycling, Incineration 3 . N
Sy o vansport ol o (modiam GHP) total 20% 20% 57% 28315 0.30 2031 580.27 109.48 4236 et GH) o 74% 57%
mid -d recycling, Incineration 3 (medium  Wet AD with biogas to Incineration 3 mid -d recycling,
- mid d ‘ 20% 20% 57% 327.94 033 2031 522.68 96.27 4050 Incineration 3 (medium 74% 57%
CHP)_total transport fuel (medium CHP)_total Ch) ot
mid - recycling, Incineration 3 (medium  Wet AD with biogas to p Incineration 3 N N N p mid - recyoling, Incineration N N
) o vansport ol A GhP) otal 20% 20% 52% 332.30 0.29 2031 566.92 105.12 4323 3 (ot P ol 73% 52%
i recycling, Incineration 3 (medium Wet AD with biogas to Incineration 3 N N N p hi recycling, Incineration 3 N N
ey o vansport ol hi (modiam GHP) total 20% 20% 47% 308.92 0.31 2031 600.05 119.76 37.25 (et GH) o 80% 47%
NC recycling, Incineration 4 (high Wet AD with biogas to . Incineration 4 (high 16 0% o o 029 2031 o644 0305 o547 NC recyciing, Incineration 4 6% o

CHP)_total transport fuel

CHP)_total

SLR
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Table 1: Carbon Intensity ‘Floor’ Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from ] s Costs
(%) biomass (%) Carbon Intensity oVirom
Recyclin prima Floor Total Fraction of municipal o1 PO
Option AD option Tond | rechmany Performance CAPEXOP Option name waste recycled (including | _2M#% 9
option echnology . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)
o Wet AD with biogas to Incineration 4 (high N N N p lo recycling, Incineration 4 . N
o recycling, Incinration  (ngh GHP) total %0 KT o ) ot 16% 40% 57% 218.09 0.36 2031 57312 109.48 4049 high OHPY toat 74% 57%
o ) mid -d recycling,
mid -d recycling, Incineration 4 (high Wet AD with biogas to mid-g | Ineineraion4 (high 16% 40% 57% 244.09 -0.39 2031 515.48 96.27 3861 Incineration 4 (high 74% 57%
CHP)_total transport fuel CHP)_total
CHP)_total
mid - recycling, Incineration 4 (high Wet AD with biogas to p Incineration 4 (high N N N p mid f recycling, Incineration N N
) o vansport ol mid £ ) ot 16% 40% 52% 252,09 0.35 2031 559.46 105.12 4128 ' tigh L) ot 73% 52%
) Wet AD with biogas to Incineration 4 (high N N N p hi recycling, Incineration 4 N N
hirecycling, Incinration 4 (ngh GHP)_total %0 KT hi ) ot 16% 40% 47% 24481 0.36 2031 594.64 119.76 35.84 {righ OHPY toat 80% 47%
) ) ) Incineration 5 NC recycling, Incineration &
:':‘:c"zzc"e"i‘c'ric“"e;a:::f (medium "W:H'SAOD “":‘u'glmgas to NC (medium efficiency 24% 0% 62% 513.90 0.07 - 52521 83.05 54.38 (medium efficiency 6% 62%
Y ty) ! P electricity)_total electricity)_total
o ) Incineration 5 lo recycling, Incineration &
:“T:;’:c""gi;:f:;?'a)"f;; (medium "W:H'SAOD “":‘u'glmgas to Io jum efficiency 24% 0% 57% 40352 024 2031 553.18 109.48 35.27 (medium efficiency 74% 57%
Y ty) ! P electricity)_total electricity)_total
N ) Incineration 5 mid -d recycling,
:&isﬂfcﬁe'g?i‘c“"c;"zz;“ 5 (medium "W:H'SAOD “":‘u'glmgas to mid d (medium efficiency 24% 0% 57% 499.56 028 2031 495.40 96.27 33.36 Incineration 5 (medium 74% 57%
Y ty) ! P electricity)_total efficiency electricity)_total
N ) Incineration 5 mid f recycling, Incineration
g""‘dc;:z”:l'gr‘i‘c"'c';'e‘::f" 5 (medium "W:H'SAOD “":‘u'glmgas to mid -t (medium efficiency 24% 0% 52% 487.38 023 2020 538.68 105.12 3584 5 (medium efficiency 73% 52%
Y ty) ! P electricity)_total electricity)_total
) ) Incineration 5 hi recycling, Incineration &
':“":g:c""g‘le':fr‘;?'a)" 70':55' (medium "W:H'SAOD “":‘u'glmgas to hi (medium efficiency 24% 0% 47% 418,51 026 2031 579.59 119.76 31.90 (medium efficiency 80% 47%
Y ty) ! P electricity)_total electricity)_total
NC recycling, Gasification 1_total Wet AD with biogas to NC Gasification 1_total 30% 0% 62% 37454 0.14 2015 347.84 83.05 797 NC recycling, Gasification 46% 62%
transport fuel 1_total
Io recycling, Gasification 1_total Wet AD with biogas to lo Gasification 1_total 30% 0% 57% 313.64 028 2031 467.41 109.48 12.82 o racycling, Gasification 74% 57%
transport fuel 1_total
mid -d recycling, Gasification 1_total Wet AD with biogas to mid d Gasification 1_total 30% 0% 57% 376.18 032 2031 409.06 96.27 10.76 mid -d recycling, 74% 57%
transport fuel Gasification 1_total
mid -f recycling, Gasification 1_total Wet AD with biogas to mid -t Gasification 1_total 30% 0% 52% 373.66 027 2031 449.28 105.12 12.45 mid 4 recycling, 73% 52%
transport fuel Gasification 1_total
hi recycling, Gasification 1_total Wet AD with biogas to hi Gasification 1_total 30% 0% 47% 332.87 029 2031 514.83 119.76 14.95 hi recycling, Gasification 80% 47%
transport fuel 1_total
NC recycling, Gasification 2_total Wet AD with biogas to NC Gasification 2_total 21% 0% 62% 521.93 0.08 - 539.92 83.05 58.23 NG recycling, Gasification 6% 62%
transport fuel 2_total
Io recycling, Gasification 2_total Wet AD with biogas to lo Gasification 2_total 21% 0% 57% 393.60 025 2031 560.20 109.48 37.13 o racycling, Gasification 74% 57%
transport fuel 2_total
mid -d recycling, Gasification 2_total Wet AD with biogas to mid d Gasification 2_total 21% 0% 57% 496.63 029 2031 502.57 96.27 3523 mid d recycling, 74% 57%
transport fuel Gasification 2_total
mid -f recycling, Gasification 2_total Wet AD with biogas to mid -t Gasification 2_total 21% 0% 52% 479.12 -0.23569 2020 546.10 105.12 37.78 mid 4 recycling, 73% 52%
transport fuel Gasification 2_total
hi recycling, Gasification 2_total Wet AD ‘”"hlmgas to hi Gasification 2_total 21% 0% 47% 402.69 026 2031 584.96 119.76 33.31 hi recycling, Gasification 80% 47%

transport fuel

SLR

2_total
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Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
NC recycling, Gasification Gas Engine  Wet AD with biogas to . Gasification Gas 0% o 2% 6420 o5 2015 o241 8305 1842 NC recycling, Gasification 6% o
1_total transport fuel Engine 1_total Gas Engine 1_total
lo recycling, Gasification Gas Engine Wet AD with biogas to o Gasification Gas 0% o — 0737 029 2031 si215 10948 3238 lo recycling, Gasification 4% -
1_total transport fuel Engine 1_total Gas Engine 1_total
mid -d recycling, Gasification Gas Engine  Wet AD with biogas to Gasification Gas mid d recyoling,
yeing, "9 9 mid -d 30% 0% 57% 367.28 -0.32 2031 484.30 96.27 3045 Gas Engine 74% 57%
1_total transport fuel Engine 1_total P
) mid f recycling,
mid - recycling, Gasification Gas Engine  Wet AD with biogas to mid - Gasification Gas 30% 0% 50% 36558 027 2031 527.19 105.12 32.83 Gasification Gas Engine 73% 50%
1_total transport fuel Engine 1_total P
hi recycling, Gasification Gas Engine Wet AD with biogas to . Gasification Gas 0% o . . 029 2031 57106 11976 2072 hi recycling, Gasification 0% .
1_total transport fuel Engine 1_total Gas Engine 1_total
NC recycling, Gasification Gas Engine  Wet AD with biogas to . Gasification Gas — o o 4443 o6 2015 et 8305 4108 NC recycling, Gasification 6% o
2_total transport fuel Engine 2_total Gas Engine 2_total
lo recycling, Gasification Gas Engine Wet AD with biogas to o Gasification Gas — o — 205,09 029 2031 2856 10948 2883 lo recycling, Gasification 4% —
2_total transport fuel Engine 2_total Gas Engine 2_total
mid -d recycling, Gasification Gas Engine  Wet AD with biogas to Gasification Gas mid d recyoling,
yeing, "9 9 mid -d 32% 0% 57% 349.92 -0.33 2031 47062 96.27 26.88 Gasification Gas Engine 74% 57%
2_total transport fuel Engine 2_total P
) mid -f recycling,
mid - recycling, Gasification Gas Engine  Wet AD with biogas to mid - Gasification Gas 32% 0% 50% 34983 028 2031 513.02 105.12 29.13 Gasification Gas Engine 73% 50%
2_total transport fuel Engine 2_total P
hi recycling, Gasification Gas Engine Wet AD with biogas to . Gasification Gas - o . 1592 030 2031 561,00 11976 2708 hi recycling, Gasification 0% .
2_total transport fuel Engine 2_total Gas Engine 2_total
NC recycling, True Pyrolysis 1_total Wet AD with biogas to NC True Pyrolysis 32% 0% 62% 346.89 014 2015 529.30 83.05 55.45 NC recycling, True Pyrolysis 6% 62%
transport fuel 1_total 1_total
lo recycling, True Pyrolysis 1_total Wet AD with biogas to lo True Pyrolysis 32% 0% 57% 29632 028 2031 555.16 109.48 3579 lo recycling, True Pyrolysis 74% 57%
transport fuel 1_total 1_total
mid -d recycling, True Pyrolysis 1_total /St AD with biogas to mid -d True Pyrolysis 32% 0% 57% 35189 032 2031 497.39 96.27 33.88 mid -d recycling, True 74% 57%
transport fuel 1_total Pyrolysis 1_total
mid - recycling, True Pyrolysis 1_total /St AD with biogas to mid - True Pyrolysis 32% 0% 52% 35151 027 2031 540.74 105.12 36.38 mid -f recyoling, True 73% 50%
transport fuel 1_total Pyrolysis 1_total
hi recycling, True Pyrolysis 1_total Wet AD with biogas to hi True Pyrolysis 32% 0% 47% 31687 029 2031 581.08 119.76 32.29 hi recycling, True Pyrolysis 80% 47%
transport fuel 1_total 1_total
) NC recycling, Dirty MRF 1,
NC recycling, Dirty MRF 1, SRF to Wet AD with biogas to NG Dirty MRF 1 incineration_generic 30% 0% - 69% 351.11 026 2031 546.42 83.05 59.93 SRF to Incineration 1 50% 69%
Incineration 1 (electricity only) transport fuel ety oy
- lo recycling, Dirty MRF 1,
lo recycling, Dirty MRF 1, SRF to Wet AD with biogas to Io Dirty MRF 1 incineration_generic 30% 0% - 63% 287.31 035 2031 56203 109.48 3758 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) transport fuel ety oy
) - ) mid -d recycling, Dirty MRF
mid -d recycling, Dirty MAF 1, SRF to Wet AD with biogas to mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 37582 035 2031 507.85 96.27 36.62 1, SRF to Incineration 1 75% 61%
Incineration 1 (electricity only) transport fuel ety oy
e ) mid -f recycling, Dirty MRF
mid - recycling, Dirty MRF 1, SRF to Wet AD with biogas to mid - Dirty MRF 1 incineration_generic 30% 0% - 58% 353.69 033 2031 54922 105.12 38.60 1, SRF to Incineration 1 75% 58%
Incineration 1 (electricity only) transport fuel (ctciy oy
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " o)
collection
costs) (EM)
i recycling, Dirty MRF 1,
::“c"i:{;:";gr; ?“:Iyegf::i ";IR)F to "W:H'SAOD “":‘u'glmgas to hi Dirty MRF 1 incineration_generic 30% 0% - 50% 32062 034 2031 586.63 119.76 33.74 SRF to Incineration 1 82% 50%
ty only P (electricity only)
NC recyaling, Dirty MRF 1, SRF to Wet AD with biogas to NG Dirty MRF 1 ATT_generic 30% 0% - 69% 31841 028 2031 546.42 83.05 59.93 NC recycling. Dirty MRF 1, 50% 69%
Gasification 1 transport fuel SRF to Gasification 1
1o recycling, Dirty MRF 1, SRF to Wet AD with biogas to Io Dirty MRF 1 ATT_generic 30% 0% - 63% 26027 036 2031 562.03 109.48 37.58 1o recycling, Dirty MRF 1, 76% 63%
Gasification 1 transport fuel SRF to Gasification 1
mid -d recycling, Dirty MRF 1, SRF to Wet AD with biogas to mid -d Dirty MRF 1 ATT_generic 30% 0% - 61% 34052 036 2031 507.85 96.27 36.62 mid d recycling, Dirty MRF 75% 61%
1 transport fuel 1, SRF to Gasification 1
mid - recycling, Dirty MRF 1, SRF to Wet AD with biogas to mid - Dirty MRF 1 ATT_generic 30% 0% - 58% 32034 034 2031 54922 105.12 38.60 mid - recyoling, Dirty MRF 75% 58%
Gasification 1 transport fuel 1, SRF to Gasification 1
hi recycling, Dirty MRF 1, SRF to Wet AD with biogas to hi Dirty MRF 1 ATT_generic 30% 0% - 50% 290.21 035 2031 586.63 119.76 33.74 hi recycling, Dirty MRF 1, 82% 50%
Gasification 1 transport fuel SRF to Gasification 1
) NC recycling, MHT 2, SRF
NC recyaling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 Gasification_CHP_generi 32% 26% - 70% 13477 -0.38 2031 642,63 83.05 85.11 to 52% 70%
Gasification_GHP_generic transport fuel 3
Gasification_CHP_generic
lo recycling, MHT 2, SRF to Wet AD with biogas to o T2 Gasification_CHP_generi — . . 4 o771 0at 2031 608.92 10948 1985 Io recycling, MHT 2, SRF to — 4
Gasification_CHP_generic transport fuel < Gasification_GHP_generic
) ) ) mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid d MHT 2 Gasification_CHP_generi 32% 26% - 70% 122.60 -0.42 2031 550.71 96.27 47.83 SRFto 76% 70%
Gasification_GHP_generic transport fuel < )
Gasification_CHP_generic
) ) ) ) mid f recycling, MHT 2,
mid - recycling, MHT 2, SRF to Wet AD with biogas to mid MHT 2 Gasification_CHP_generi 32% 26% - 61% 145.10 -0.40 2031 597.07 105.12 51.12 SRFto 76% 61%
Gasification_CHP_generic transport fuel < )
Gasification_CHP_generic
hi recycling, MHT 2, SRF to Wet AD with biogas to . T2 Gasification_CHP_generi - 6% . — 13185 040 2031 2072 11976 1266 hi recycling, MHT 2, SRF to s i
Gasification_CHP_generic transport fuel < Gasification_GHP_generic
) . ) NC recycling, MHT 1, SRF
:‘iﬁﬁgﬁ:mxw 1,5RF to Incineration 1 gied' ﬁgc";::mgas to NC MHT 1 incineration_generic 30% 0% - 70% 32364 021 2020 642.46 83.05 85.07 to Incineration 1 (electricity 52% 70%
only)
) . ) lo recycling, MHT 1, SRF to
:ZI':;?;';:;Q&X;;T 1,5RF to Incineration 1 gied' ﬁgc";::mgas to lo MHT 1 incineration_generic 30% 0% - 64% 241.17 033 2031 608.23 109.48 4967 Incineration 1 (electricity 77% 64%
only)
) ) ) mid -d recycling, MHT 1,
E?n:;:f;f:":g‘lx:ili" f:i to v:ie; ﬁzc";::mgas to mid d MHT 1 incineration_generic 30% 0% - 70% 260.91 035 2031 550.39 96.27 4775 SRF to Incineration 1 76% 70%
ty only grid inj (electricity only)
- .- mid f recycling, MHT 1,
E?ne'r:icgﬁh‘"‘gé::;;irc:‘ SOF:IF )'° v:ie; ﬁzc";::mgas to mid -t MHT 1 incineration_generic 30% 0% - 61% 284.50 031 2031 596.48 105.12 5097 SRF to Incineration 1 76% 61%
ty only grid inj (electricity only)
A . .- i recycling, MHT 1, SRF to
r;::;ﬁ;:ﬁm;‘r 1,5RF to Incineration 1 gied' ﬁgc‘z::mgas to hi MHT 1 incineration_generic 30% 0% - 55% 218.34 034 2031 619.78 119.76 4242 Incineration 1 (electricity 84% 55%
only)
NG recycling, MHT 1, SRF to cement kiln '/t AD withbiogas to NC MHT 1 cement_kiln 0% 100% - 70% 92.76 042 2031 64246 83.05 85.07 NC recyling, MHT 1, SRF 1% 70%
grid injection to cement_kiln
o recycling, MHT 1, SRF to cement kil "VelAD withbiogas to o MHT 1 cement_kiln 0% 100% - 64% 94.98 044 2031 608.23 109.48 49.67 lo recycling, MHT 1, SRF to 72% 64%
grid injection cement_kiln
mid d recycling, MHT 1, SRF to Wt AD with biagas to mid d MHT 1 cement_kiln 0% 100% - 70% 90.53 0.44 2031 550.39 96.27 4775 mid -d recycling, MHT 1, 71% 70%
cement_kiln grid injection SRF to cement_kiln
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
mid recycling, MHT 1, SRF to Wat AD with biagas to mid -t MHT 1 cement_kiln 0% 100% - 61% 106.76 0.42 2031 596.48 105.12 50,97 mid f recycling, MHT 1, 1% 61%
cement_kin grid injection SRF to cement_kiln
i recycling, MHT 1, SRF to cement kil "VS!AD withbiogas to hi MHT 1 cement_kiln 0% 100% - 55% 10268 0.41 2031 619.78 119.76 4242 hi recycling, MHT 1, SRF to 80% 55%
grid injection cement_kiln
NG racycling, MHT 1, SRF to Gasification | Wet AD with biogas to NC MHT 1 ATT_generic 30% 0% - 70% 293.47 022 2020 642.46 83.05 85.07 NC recycling, MHT 1, SRE 52% 70%
1 grid injection to Gasification 1
lo recycling, MHT 1, SRF to Gasification 1 de' i;:';zc\ml:‘mgas fo o MHT 1 ATT_generic 30% 0% - 64% 21853 -0.34 2031 608.23 109.48 49567 1o recycling, “‘AHT 1.8RF 10 7% 64%
mid d recycling, MHT 1, SRF to Wat AD with biagas to mid d MHT 1 ATT_generic 30% 0% - 70% 236.44 036 2031 550.39 96.27 4775 mid d recycling, MHT 1, 76% 70%
Gasification 1 grid injection SRF to Gasification 1
mid 4 recycling, MHT 1, SRF to Wat AD with blagas to mid -t MHT 1 ATT_generic 30% 0% - 61% 257.67 032 2031 596.48 105.12 50,97 mid 4 recycling, MHT 1, 76% 61%
Gasification 1 grid injection SRF to Gasification 1
i recycling, MHT 1, SRF to Gasification 1 '/t AD with biogas to hi MHT 1 ATT generic 30% 0% - 55% 197.88 035 2031 61978 119.76 1242 hi recycling, MHT 1, SRF to 84% 55%
grid injection Gasification 1
NG recycling, MHT 1, SRF to Wat AD with biagas to NC MHT 1 power_station_generic 36% 0% - 70% 244.12 0.40 2031 642.46 83.05 85.07 NG recycling, MHT 1, SRE 51% 70%
power_station_generic grid injection to power_station_generic
lo recycling, MHT 1, SRF to Wat AD with biagas to lo MHT 1 power_station_generic 36% 0% - 64% 19457 043 2031 608.23 109.48 4967 lo recycling, MHT 1, SRF to 76% 64%
power_station_generic grid injection power_station_generic
) ) ) mid -d recycling, MHT 1,
mid d recycling, MHT 1, SRF to Wat AD with biagas to mid d MHT 1 power_station_generic 36% 0% - 70% 205.31 043 2031 550.39 96.27 4775 SRFto 76% 70%
power_station_generic grid injection povwer.staion generic
) ) _— mid f recycling, MHT 1,
mid 4 recycling, MHT 1, SRF to Wat AD with biagas to mid -t MHT 1 power_station_generic 36% 0% - 61% 227.32 0.41 2031 596.48 105.12 50,97 SRFto 75% 61%
power_station_generic grid injection Sower, staion generic
hi recycling, MHT 1, SRF to Wat AD with biagas to hi MHT 1 power_station_generic 36% 0% - 55% 181.72 0.41 2031 619.78 119.76 4242 hi recycling, MHT 1, SRF to 83% 55%
power_station_generic grid injection power_station_generic
) . .- NC recycling, MHT 2, SRF
NG racycling, MHT 2, SRF to Incineration 1 Wet AD with biogas to NC MHT 2 incineration_generic 30% 0% - 70% 282.76 023 2020 642.46 83.05 85.07 to Incineration 1 (electricity 52% 70%
(electricity only) grid injection oy
) . _— lo recycling, MHT 2, SRF to
o racycling, MHT 2, SRF to Incineration 1 Wet AD with biogas to lo MHT 2 incineration_generic 30% 0% - 64% 221.47 034 2031 608.23 109.48 4967 Incineration 1 (electricity 77% 64%
(electricity only) grid injection o)
) ) . mid -d recycling, MHT 2,
mid d recycling, MHT 2, SRF to Wt AD with biagas to mid d MHT 2 incineration_generic 30% 0% - 70% 230.06 036 2031 550.39 96.27 4775 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) grid injection ety o)
) ) . mid f recycling, MHT 2,
mid recycling, MHT 2, SRF to Wat AD with biagas to mid -t MHT 2 incineration_generic 30% 0% - 61% 259.08 032 2031 596.48 105.12 50.97 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) grid injection ety oy
A . . i recycling, MHT 2, SRF to
hi racycling, MHT 2, SRF to Incineration 1 Wet AD with biogas to hi MHT 2 incineration_generic 30% 0% - 55% 205.89 035 2031 619.78 119.76 4242 Incineration 1 (electricity 84% 55%
(electricity only) grid injection o)
NG recyciing, MHT 2, SRF to cement kiln  "VS!AD withbiogas to NG MHT 2 cement_kiln 0% 100% - 70% 80.36 046 2031 642.46 83.05 85.07 NG recycling, MHT 2, SRF 4% 70%
grid injection to cement_kiln
o recycling, MHT 2, SRF to cement_kiln  "VelAD withbiogas to o MHT 2 cement_kiln 0% 100% - 64% 84.06 045 2031 608.23 109.48 49.67 lo recycling, MHT 2, SRF to 72% 64%
grid injection cement_kiln

SLR



Greenhouse Gas Modeling for Municipal Waste AppendixC 402-01183-00003
Greater London Authority 34 June 2011

APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
mid d recycling, MHT 2, SRF to Wat AD with biagas to mid d MHT 2 cement_kiln 0% 100% - 70% 77.20 0.46 2031 550.39 96.27 4775 mid d recycling, MHT 2, 1% 70%
cement_kiln grid injection SRF to cement_kiln
mid frecycling, MHT 2, SRF to Wat AD with biagas to mid -t MHT 2 cement_kiln 0% 100% - 61% 93.92 0.44 2031 596.48 105.12 5097 mid f recycling, MHT 2, 1% 61%
cement_kiln grid injection SRF to cement_kiln
i recycling, MHT 2, SRF to cement kil "VStAD withbiogas to hi MHT 2 cement_kiln 0% 100% - 55% 92.91 043 2031 619.78 119.76 4242 hi recycling, MHT 2, SRF to 80% 55%
grid injection cement_kiln
NC recyoling, MHT 2, SRF to Gasification - Wet AD with biogas to NG MHT 2 ATT_generic 30% 0% - 70% 256.43 024 2020 642.46 83.05 85.07 NC recycling, MHT 2, SRF 52% 70%
1 grid injection to Gasification 1
Io recycling, MHT 2, SRF to Gasification 1 '/t AD with biogas to o MHT 2 ATT_generic 30% 0% - 64% 20077 -0.35 2031 608.23 109.48 49567 lo recycling, MHT 2, SRF to 7% 64%
grid injection Gasification 1
mid d recycling, MHT 2, SRF to Wat AD with biagas to mid d MHT 2 ATT_generic 30% 0% - 70% 208.58 037 2031 550.39 96.27 4775 mid d recycling, MHT 2, 76% 70%
Gasification 1 grid injection SRF to Gasification 1
mid 4 recycling, MHT 2, SRF to Wt AD with biagas to mid -t MHT 2 ATT_generic 30% 0% - 61% 234.75 033 2031 596.48 105.12 5097 mid 4 recycling, MHT 2, 76% 61%
Gasification 1 grid injection SRF to Gasification 1
i recycling, MHT 2, SRF to Gasification 1 '/t AD with biogas to hi MHT 2 ATT_generic 30% 0% - 55% 186.68 -0.35 2031 619.78 119.76 4242 hi recycling, MHT 2, SRF to 84% 55%
grid injection Gasification 1
NG recycling, MHT 2, SRF to Wt AD with biagas to NC MHT 2 power_station_generic 36% 0% - 70% 212.88 045 2031 642.46 83.05 85.07 NG recycling, MHT 2, SRE 51% 70%
power_station_generic grid injection to power_station_generic
lo recycling, MHT 2, SRF to Wat AD with biagas to lo MHT 2 power_station_generic 36% 0% - 64% 177.49 045 2031 608.23 109.48 4967 lo recycling, MHT 2, SRF to 76% 64%
power_station_generic grid injection power_station_generic
) ) .- mid -d recycling, MHT 2,
mid d recycling, MHT 2, SRF to Wat AD with biagas to mid d MHT 2 power_station_generic 36% 0% - 70% 179.83 045 2031 550.39 96.27 4775 SRFto 76% 70%
power_station_generic grid injection Sovwer.staion generic
) ) . mid f recycling, MHT 2,
mid 4 recycling, MHT 2, SRF to Wat AD with biagas to mid -t MHT 2 power_station_generic 36% 0% - 61% 205.68 0.44 2031 596.48 105.12 5097 SRFto 75% 61%
power_station_generic grid injection Sower,staion generic
hi recycling, MHT 2, SRF to Wat AD with biagas to hi MHT 2 power_station_generic 36% 0% - 55% 17026 043 2031 619.78 119.76 4242 hi recycling, MHT 2, SRF to 83% 55%
power_station_generic grid injection power_station_generic
) : .- NC recycling, MBT aerobic
NG recycling, MBT aerobic 1, SRF to Wat AD with biagas to NC MBT aerobic 1 incineration_generic 30% 0% - 50% 514.74 012 - 588.80 83.05 71.02 1, SRF to Incineration 1 39% 50%
Incineration 1 (electricity only) grid injection ety oy
) : . lo recycling, MBT aerobic 1,
o recycling, MBT aerobic 1, SRF to Wt AD with biagas to lo MBT aerobic 1 incineration_generic 30% 0% - 43% 358.28 028 2031 579.28 109.48 4210 SRF to Incineration 1 1% 43%
Incineration 1 (electricity only) grid injection ety o)
mid -d recycling, MBT
mid d recycling, MBT asrobic 1, SRF 1o | Wet AD with biogas to mid d MBT aerobic 1 incineration_generic 30% 0% - 40% 491.70 030 2031 519.59 96.27 39.69 asrobic !, SRFta 69% 40%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
mid - recyoling, MBT
mid 4 recycling, MBT aerabic 1, SRFta | Wet AD with biogas to mid -t MBT aerobic 1 incineration_generic 30% 0% - 38% 440.31 026 2031 567.18 105.12 4330 asrobic !, SRFta 69% 38%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
N : . hi recycling, MBT aerobic 1,
hi recycling, MBT aerobic 1, SRF to Wat AD with biagas to hi MBT aerobic 1 incineration_generic 30% 0% - 33% 351.16 029 2031 602.17 119.76 37.81 SRF to Incineration 1 78% 33%
Incineration 1 (electricity only) grid injection ety oy
NG recycling, MBT aerobic 1, SRF to Wat AD with biagas to NC MBT aerobic 1 cement_kiln 0% 100% - 50% 148.38 029 2031 588.80 83.05 71.02 NC recycling, MBT aerobic 33% 50%
cement_kiln grid injection 1, SRF to cement_kiln
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
lo recycling, MBT aerobic 1, SRF to Wet AD with biogas to lo MBT aerobic 1 cement_kiln 0% 100% - 43% 14225 -0.37 2031 579.28 109.48 42.10 1o recyoling, MBT aerobic 1, 68% 43%
cement_kiln grid injection SRF to cement_kiln
) ) : mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to - Wet AD with biogas to mid d MBT aerobic 1 cement_kiln 0% 100% - 40% 168.82 0.37 2031 519.59 96.27 39.69 aerobic 1, SRF to 66% 40%
cement_kiln grid injection e e
) . : mid f recycling, MBT
mid - recycling, MBT aerobic 1, SRF to - Wet AD with biogas to mid MBT aerobic 1 cement_kiln 0% 100% - 38% 16265 -0.36 2031 567.18 105.12 43.30 aerobic 1, SRF to 66% 38%
cement_kin grid injection [
hi recycling, MBT aerobic 1, SRF to Wet AD with biogas to hi MBT aerobic 1 cement_kiln 0% 100% - 33% 154.67 0.37 2031 602.17 119.76 37.81 hi recyoling, MBT aerobic 1, 75% 33%
cement_kiln grid injection SRF to cement_kiln
NC recyling, MBT aerobic 1, SRF to Wet AD with biogas to NG MBT aerobic 1 ATT_generic 30% 0% - 50% 466,61 0.14 2015 588.80 83.05 71.02 NC recyling, MBT acrobic 39% 50%
Gasification 1 grid injection 1, SRF to Gasification 1
1o recycling, MBT aerobic 1, SRF to Wet AD with biogas to lo MBT aerobic 1 ATT_generic 30% 0% - 43% 324.16 -0.29 2031 579.28 109.48 42.10 lo recyoling, MBT aerobic 1, 71% 43%
Gasification 1 grid injection SRF to Gasification 1
) ) : ) mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to - Wet AD with biogas to mid d MBT aerobic 1 ATT_generic 30% 0% - 40% 445.02 031 2031 519.59 96.27 39.69 aerobic 1, SRF to 69% 40%
Gasification 1 grid injection )
) . : mid f recycling, MBT
mid + reycling, MBT aerobic 1, SRF o Wet AD with biogas to mid MBT aerobic 1 ATT_generic 30% 0% - 38% 398.36 027 2031 567.18 105.12 43.30 aerobic 1, SRF to 69% 38%
Gasification 1 grid injection o
hi recycling, MBT aerobic 1, SRF to Wet AD with biogas to hi MBT aerobic 1 ATT_generic 30% 0% - 33% 317.57 -0.30 2031 602.17 119.76 37.81 hi recyoling, MBT aerobic 1, 78% 33%
Gasification 1 grid injection SRF to Gasification 1
) : NC recycling, MBT aerobic
NC recycling, MBT aerobic 1, SRF to Wet AD with biogas to NG MBTaerobic1  power_station_generic 36% 0% - 50% 388.71 031 2031 588.80 83.05 71.02 1,SRF to 38% 50%
power_station_generic grid injection power, staion generic
) : lo recycling, MBT aerobic 1,
lo recyeling, MBT aerobic 1, SRF to Wet AD with biogas to lo MBTaerobic1  power_station_generic 36% 0% - 43% 289.12 -0.38 2031 579.28 109.48 42.10 SRFto 70% 43%
power_station_generic grid injection pover. staion generic
) ) : ) mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to - Wet AD with biogas to mid d MBTaerobic1  power_station_generic 36% 0% - 40% 385.67 -0.38 2031 519.59 96.27 39.69 aerobic 1, SRF to 69% 40%
power_station_generic grid injection o staton ganeric
) ) : - mid - recycling, MBT
mid - recycling, MBT aerobic 1, SRF to Wt AD with biogas to mid MBTaerobic1  power_station_generic 36% 0% - 38% 350.42 -0.37 2031 567.18 105.12 43.30 aerobic 1, SRF to 68% 38%
power_station_generic grid injection o staton generic
A : . hi recycling, MBT aerobic 1,
hi recyeling, MBT aerobic 1, SRF to Wet AD with biogas to hi MBTaerobic1  power_station_generic 36% 0% - 33% 288.55 -0.39 2031 602.17 119.76 37.81 SRFto 78% 33%
power_station_generic grid injection povwer, staion generic
) : _— NC recycling, MBT aerobic
NC recycling, MBT aerobic 3, SRF to Wet AD with biogas to NG MBT aerobic 3 incineration_generic 30% 0% - 50% 45185 0.14 2015 588.80 83.05 71.02 3, SRF to Incineration 1 39% 50%
Incineration 1 (electricity only) grid injection ctciy oy
. : _— lo recycling, MBT aerobic 3,
lo recycling, MBT aerobic 3, SRF to Wat AD with biagas to lo MBT aerobic 3 incineration_generic 30% 0% - 43% 33052 029 2031 579.28 109.48 4210 SRF to Incineration 1 1% 43%
Incineration 1 (electricity only) grid injection ety o)
mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to - Wet AD with biogas to mid d MBT aerobic 3 incineration_generic 30% 0% - 40% 448.18 -0.30 2031 519.59 96.27 39.69 aerobic 3, SRFto 69% 40%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
mid - recyoling, MBT
mid A recycling, MBT aerobic 3, SRF to Wt AD with biogas to mid MBT aerobic 3 incineration_generic 30% 0% - 38% 40354 027 2031 567.18 105.12 43.30 aerobic3, SRFto 69% 38%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
N : _— hi recycling, MBT aerobic 3,
hi recycling, MBT aerobic 3, SRF to Wat AD with biagas to hi MBT aerobic 3 incineration_generic 30% 0% - 33% 331.08 030 2031 602.17 119.76 37.81 SRF to Incineration 1 78% 33%
Incineration 1 (electricity only) grid injection ety o)
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycling Primary Secondary (Thermal) Performance CAPEXOP Option name waste recycled (including 21omass of
option Technology Treatment . Untreated | Treated energy) EPS (mass) = EPS level > Collection | residual treatment outputs) "51du2! Waste
Electricity Heat 9y) " EX (inc Disposal (£/t) P! (%)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)
NG recycling, MBT aerobic 3, SRF to Wat AD with biagas to NC MBT aerobic 3 cement_kiln 0% 100% - 50% 129.10 032 2031 588.80 83.05 71.02 NC recycling, MBT aerobic 33% 50%
cement_kiln grid injection 3, SRF to cement_kiln
o recycling, MBT aerobic 3, SRF to Wt AD with blagas to lo MBT aerobic 3 cement_kiln 0% 100% - 43% 12658 039 2031 579.28 109.48 4210 lo recycling, MBT aerobic 3, 68% 43%
cement_kiln grid injection SRF to cement_kiln
) ) : mid -d recycling, MBT
g‘e'?r‘:r“'eﬁ:""g‘ MBT aerobic 3, SRF to v:ie; ﬁzc";::mgas to mid d MBT aerobic 3 cement_kiln 0% 100% - 40% 150.20 039 2031 519.59 96.27 39.69 aerobic 3, SRF to 66% 40%
L grid inj cement_kiln
) . : mid f recycling, MBT
g‘e'?n'e'r:‘ei’i;:'"g‘ MBT aerobic 3, SRF to v:ie; ﬁzc";::mgas to mid -t MBT aerobic 3 cement_kiln 0% 100% - 38% 14457 038 2031 567.18 105.12 4330 aerobic 3, SRF to 66% 38%
L grid inj cement_kin

hi recycling, MBT aerobic 3, SRF to Wat AD with biagas to hi MBT aerobic 3 cement_kiln 0% 100% - 33% 14072 039 2031 602.17 119.76 37.81 hi recycling, MBT aerobic 3, 75% 33%
cement_kiln grid injection SRF to cement_kiln
NG recycling, MBT aerobic 3, SRF to Wat AD with biagas to NC MBT aerobic 3 ATT_generic 30% 0% - 50% 409.66 015 2015 588.80 83.05 71.02 NC recycling, MBT aerobic 39% 50%
Gasification 1 grid injection 3, SRF to Gasification 1
o recycling, MBT aerobic 3, SRF to Wat AD with biagas to lo MBT aerobic 3 ATT_generic 30% 0% - 43% 299.18 030 2031 579.28 109.48 4210 lo recycling, MBT aerobic 3, 1% 43%
Gasification 1 grid injection SRF to Gasification 1

mid -d recycling, MBT
mid -d MBT aerobic 3 ATT_generic 30% 0% - 40% 405.77 -0.31 2031 519.59 96.27 39.69 aerobic 3, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerobic 3, SRF to | Wet AD with biogas to
Gasification 1 grid injection

mid - recycling, MBT

mid 4 recycling, MBT aerabic 3, SRFto | Wet AD with biogas to mid -t MBT aerobic 3 ATT_generic 30% 0% - 38% 365.24 028 2031 567.18 105.12 4330 aerobic 3, SRF to 69% 38%

Gasification 1 grid injection )
hi recycling, MBT aerobic 3, SRF to Wat AD with biagas to hi MBT aerobic 3 ATT_generic 30% 0% - 33% 299.52 031 2031 602.17 119.76 37.81 hi recycling, MBT aerobic 3, 78% 33%
Gasification 1 grid injection SRF to Gasification 1
) : NC recycling, MBT aerobic
NG recycling, MBT aerobic 3, SRF to Wat AD with biagas to NC MBTaerobic3 | power_station_generic 36% 0% - 50% 34054 035 2031 588.80 83.05 71.02 3,SRF to 38% 50%
power_station_generic grid injection ) )
power_station_generic

) : lo recycling, MBT aerobic 3,
o recycling, MBT aerobic 3, SRF to Wat AD with blagas to lo MBTaerobic3 | power_station_generic 36% 0% - 43% 265.01 0.41 2031 579.28 109.48 4210 SRFto 70% 43%
power_station_generic grid injection

power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 3 power_station_generic 36% 0% - 40% 349.84 -0.40 2031 519.59 96.27 39.69 aerobic 3, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 3, SRF to | Wet AD with biogas to
power_station_generic grid injection

mid - recycling, MBT

mid 4 recycling, MBT aerabic 3, SRFta | Wet AD with biogas to mid -t MBTaerobic3 | power_station_generic 36% 0% - 38% 319.30 0.40 2031 567.18 105.12 4330 aerobic 3, SRF to 68% 38%

power_station_generic grid injection o stiton ganeric
A : . hi recycling, MBT aerobic 3,
hi recycling, MBT aerobic 3, SRF to Wt AD with biagas to hi MBTaerobic3 | power_station_generic 36% 0% - 33% 270.46 0.41 2031 602.17 119.76 37.81 SRFto 78% 33%
power_station_generic grid injection ) )
power_station_generic
) : _— NC recycling, MBT aerobic
NG recycling, MBT aerobic 4, SRF to Wat AD with biagas to NC MBT aerobic 4 incineration_generic 30% 0% - 79% 271.32 027 2031 645.69 83.05 85.91 4, SRF to Incineration 1 46% 79%
Incineration 1 (electricity only) grid injection -
(electricity only)
. : _— lo recycling, MBT aerobic 4,
lo recycling, MBT aerobic 4, SRF to Wat AD with biagas to lo MBT aerobic 4 incineration_generic 30% 0% - 73% 167.59 037 2031 607.78 109.48 4956 SRF to Incineration 1 74% 73%
Incineration 1 (electricity only) grid injection

(electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 4, SRFto  Wet AD with biogas to aerobic 4, SRF to

d-dre T CLAD wi mid -d MBTaerobic4 | incineration_generic 30% 0% - 65% 267.48 037 2031 553.91 96.27 4867 robic 4 - 72% 65%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)

mid - recycling, MBT
mid 4 recycling, MBT aerabic 4, SRFta | Wet AD with biogas to mid -t MBT aerobic 4 incineration_generic 30% 0% - 68% 210.87 035 2031 598.79 105.12 51.57 asrobic4, SRF ta 73% 68%

Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)
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Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
’ hi recycling, MBT aerobic 4,
hi recycling, MBT aerobic 4, SRF to Wat AD with biagas to hi MBT aerobic 4 incineration_generic 30% 0% - 60% 158.14 037 2031 627.02 119.76 4431 SRF to Incineration 1 82% 60%
Incineration 1 (electricity only) grid injection ety o
NG recycling, MBT aerobic 4, SRF to Wat AD with blagas to NC MBT aerobic 4 cement_kiln 0% 100% - 79% 81.22 038 2031 645.69 83.05 85.91 NC recycling, MBT aerobic 4% 79%
cement_kiln grid injection 4, SRF to cement_kiln
o recycling, MBT aerobic 4, SRF to Wt AD with biagas to lo MBT aerobic 4 cement_kiln 0% 100% - 73% 78.01 0.42 2031 607.78 109.48 4956 lo recycling, MBT aerobic 4, 72% 73%
cement_kiln grid injection SRF to cement_kiln
) : mid -d recycling, MBT
mid d recycling, MBT asrobic 4, SRF 1o | Wet AD with biogas to mid d MBT aerobic 4 cement_kiln 0% 100% - 65% 107.59 0.40 2031 553.91 96.27 4867 aerobic 4, SRF to 71% 65%
cement_kiln grid injection e
) . : mid f recycling, MBT
mid 4 recycling, MBT aerabic 4, SRFta | Wet AD with biogas to mid -t MBT aerobic 4 cement_kiln 0% 100% - 68% 93.24 0.40 2031 598.79 105.12 5157 aerobic 4, SRF to 71% 68%
cement_kiln grid injection e
hi recycling, MBT aerobic 4, SRF to Wat AD with biagas to hi MBT aerobic 4 cement_kiln 0% 100% - 60% 88.55 0.40 2031 627.02 119.76 4431 hi recycling, MBT aerobic 4, 80% 60%
cement_kiln grid injection SRF to cement_kiln
NG recycling, MBT aerobic 4, SRF to Wat AD with biagas to NC MBT aerobic 4 ATT_generic 30% 0% - 79% 246.01 027 2031 645.69 83.05 85.91 NC recycling, MBT aerobic 6% 79%
Gasification 1 grid injection 4, SRF to Gasification 1
o recycling, MBT aerobic 4, SRF to Wat AD with biagas to lo MBT aerobic 4 ATT_generic 30% 0% - 73% 152.19 037 2031 607.78 109.48 4956 lo recycling, MBT aerobic 4, 74% 73%
Gasification 1 grid injection SRF to Gasification 1
) ) : ) mid -d recycling, MBT
mid -d recycling, MBT asrobic 4, SRF 1o | Wet AD with biogas to mid d MBT aerobic 4 ATT_generic 30% 0% - 65% 242.24 037 2031 553.91 96.27 4867 aerobic 4, SRF to 72% 65%
Gasification 1 grid injection )
) . : mid 1 recycling, MBT
mid 4 recycling, MBT aerabic 4, SRFta | Wet AD with biogas to mid -t MBT aerobic 4 ATT_generic 30% 0% - 68% 19117 036 2031 598.79 105.12 5157 aerobic 4, SRF to 73% 68%
Gasification 1 grid injection )
hi recycling, MBT aerobic 4, SRF to Wat AD with biagas to hi MBT aerobic 4 ATT_generic 30% 0% - 60% 14372 037 2031 627.02 119.76 4431 hi recycling, MBT aerobic 4, 82% 60%
Gasification 1 grid injection SRF to Gasification 1
) : NC recycling, MBT aerobic
NG recycling, MBT aerobic 4, SRF to Wat AD with blagas to NC MBTaerobic4 | power_station_generic 36% 0% - 79% 206.76 038 2031 645.69 83.05 85.91 4, SRF to 45% 79%
power_station_generic grid injection sower staion generic
) : lo recycling, MBT aerobic 4,
lo recycling, MBT aerobic 4, SRF to Wat AD with biagas to lo MBTaerobic4 | power_station_generic 36% 0% - 73% 139.49 0.42 2031 607.78 109.48 4956 SRF to 74% 73%
power_station_generic grid injection pover.station generic
) ) : ) mid -d recycling, MBT
mid -d recycling, MBT asrobic 4, SRF 1o | Wet AD with biogas to mid d MBTaerobic4 | power_station_generic 36% 0% - 65% 21655 0.41 2031 553.91 96.27 4867 aerobic 4, SRF to 72% 65%
power_station_generic grid injection o staton ganeric
) ) : _— mid - recycling, MBT
mid 4 recycling, MBT aerabic 4, SRFta | Wet AD with biogas to mid -t MBTaerobic4 | power_station_generic 36% 0% - 68% 173.76 0.41 2031 598.79 105.12 51.57 aerobic 4, SRF to 73% 68%
power_station_generic grid injection o staton ganeric
A : .- hi recycling, MBT aerobic 4,
hi recycling, MBT aerobic 4, SRF to Wt AD with biagas to hi MBTaerobic4 | power_station_generic 36% 0% - 60% 135.46 0.41 2031 627.02 119.76 4431 SRFto 81% 60%
power_station_generic grid injection pover. station generic
) : ) Wet AD with biogas to MBT aerobic 2 N N . N p . NC recycling, MBT aerobic N N
NG recyeing, MBT aerobio2 (andfl) o1 0 00 NC v 0% 0% 0% 2020 0.09 646.23 83.05 86.05 2 (ancity 33% 0%
) : ) Wet AD with biogas to MBT aerobic 2 N N . N p lo recycling, MBT aerobic 2 N N
lo recycling, MBT aerobic 2 (landfil) arid infocton lo v 0% 0% 0% 2020 0.29 2031 607.62 109.48 4951 v 68% 0%
) : ' WetAD with biogas to MBT aerobic 2 N N . N p mid -d recycling, MBT N N
i  ecycing, MBT aerobic 2 (andfi) | o1 0 00 mid -d fiws 0% 0% 0% 2020 0.31 2031 544.28 96.27 4615 aorobies tant 66% 0%
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Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat woots | waste (SRE) Conon rovedun o EX(inc o Disposal (£1) %)
(gCO2e/kWh) | (tCO2eftonne) achievedupto . (&)
costs) (EM)
- :  Wet AD withbiogas to p MBT aerobic 2 N N . N p mid - recycling, MBT N N
mid -f recycling, MBT aerobic 2 (landfill) grid injection mid -f (landfil) 0% 0% 0% 20.20 0.28 2031 597.71 105.12 51.29 aerobic 2 (landill 66% 0%
’ ) Wet AD with biogas to MBT aerobic 2 N N . N p hi recycling, MBT aerobic 2 N N

hi recycling, MBT aerobic 2 (landfill) grid injection hi (landfill 0% 0% 0% 20.20 0.32 2031 626.25 119.76 44.11 (landiil) 75% 0%
NG recycling, MBT biostab 1 Wet AD with biogas to NG MBT biostab 1 0% 0% - 0% 2020 -0.10 - 640.18 83.05 84.47 NC recycling, MBT biostab 32% 0%

grid injection 1
lo recycling, MBT biostab 1 gied' i;:';zc\:;::mgas to Io MBT biostab 1 0% 0% - 0% 20.20 029 2031 604.61 109.48 4873 lo recycling, MBT biostab 1 67% 0%
mid -d recycling, MBT biostab 1 Wet AD with biogas to mid -d MBT biostab 1 0% 0% - 0% 20.20 031 2031 541.40 96.27 4539 mid -d recycling, MBT 66% 0%

grid injection biostab 1
mid -f recycling, MBT biostab 1 Wet AD with biogas to mid - MBT biostab 1 0% 0% - 0% 20.20 028 2031 595.18 105.12 50.62 mid - recycling, MBT 65% 0%

grid injection biostab 1
hi recycling, MBT biostab 1 WetAD with biogas to hi MBT biostab 1 0% 0% - 0% 20.20 032 2031 624.77 119.76 4372 hi recycling, MBT biostab 1 75% 0%

grid injection

NC recycling, MBT AD 1
NC MBT AD 1 (landfill) incineration_generic 30% 0% - 61% 349.91 -0.18 2015 580.73 83.05 68.91 (landfill), SRF to Incineration 1% 61%
1 (electricity only)

NC recycling, MBT AD 1 (landfill, SRF to | Wet AD with biogas to
Incineration 1 (electricity only) grid injection

lo recycling, MBT AD 1
lo MBT AD 1 (landfill) incineration_generic 30% 0% - 55% 279.71 -0.31 2031 576.31 109.48 41.32 (landfill), SRF to Incineration 72% 55%
1 (electricity only)

lo recycling, MBT AD 1 (landfil), SRF o Wet AD with biogas to
Incineration 1 (electricity only) grid injection

mid -d recycling, MBT AD 1
mid -d MBT AD 1 (landfill) incineration_generic 30% 0% - 56% 327.08 -0.34 2031 516.72 96.27 38.94 (landfill), SRF to Incineration % 56%
1 (electricity only)

mid -d recycling, MBT AD 1 (landfil), SRF | Wet AD with biogas to
to Incineration 1 (electricity only) grid injection

mid -f recycling, MBT AD 1
mid -f MBT AD 1 (landfill) incineration_generic 30% 0% - 51% 327.53 -0.30 2031 563.72 106.12 4239 (landfill), SRF to Incineration % 51%
1 (electricity only)

mid - recycling, MBT AD 1 (landfil), SRF | Wet AD with biogas to
to Incineration 1 (electricity only) grid injection

hi recycling, MBT AD 1
hi MBTAD 1 (landfil) | incineration_generic 30% 0% - 47% 266.83 -0.33 2031 598.25 119.76 36.78 (Iandiill, SRF to Incineration 79% 47%
1 (electricity only)

hi recycling, MBT AD 1 (landfil), SRF o Wet AD with biogas to
Incineration 1 (electricity only) grid injection

NC recycling, MBT AD 2
NC MBT AD 2 (SRF) incineration_generic 30% 0% - 68% 303.25 -0.19 2015 596.63 83.05 73.07 (SRF), SRF to Incineration 46% 68%
1 (electricity only)

NC recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
Incineration 1 (electricity only) grid injection

lo recycling, MBT AD 2
lo MBTAD 2 (SRF) incineration_generic 30% 0% - 62% 25411 -0.32 2031 584.27 109.48 43.40 (SRF), SRF to Incineration 74% 62%
1 (electricity only)

lo recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
Incineration 1 (electricity only) grid injection

mid -d recycling, MBT AD 2
mid -d MBT AD 2 (SRF) incineration_generic 30% 0% - 66% 275.88 -0.34 2031 526.99 96.27 41.62 (SRF), SRF to Incineration 74% 66%
1 (electricity only)

mid -d recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to
Incineration 1 (electricity only) grid injection

mid f recycling, MBT AD 2
mid -f MBT AD 2 (SRF) incineration_generic 30% 0% - 58% 296.50 -0.30 2031 571.94 105.12 4454 (SRF), SRF to Incineration 73% 58%
1 (electricity only)

mid -f recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to
Incineration 1 (electricity only) grid injection

hi recycling, MBT AD 2
hi MBT AD 2 (SRF) incineration_generic 30% 0% - 54% 252.38 -0.33 2031 602.97 119.76 38.02 (SRF), SRF to Incineration 81% 54%
1 (electricity only)

hi recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
Incineration 1 (electricity only) grid injection

NC recycling, MBT AD 2 (SRF), SRF to Wt AD with biogas to
cement_kiln grid injection

NC recycling, MBT AD 2

NC MBT AD 2 (SRF) cement_kiln 0% 100% - 68% 93.00 048 2031 596.63 83.05 73.07 (SRF), SRF to cement_ ki

32% 68%

lo recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
cement_kiln grid injection

lo recycling, MBT AD 2

lo MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 97.46 0.46 2031 584.27 109.48 4340 (SRF), SRF to cement_kin

68% 62%
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Table 1: Carbon Intensity 'Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Caloriic Value (CV) from ] s Costs
%) biomass (%) Carbon Intensity oV from
) ) Floor Fraction of municipal (
Total
Option AD option Recycling Primary Secondary (Thermal) Performance CAPEXOP Option name waste recycled (including 21omass of
option Technology Treatment . Untreated | Treated energy) EPS (mass) = EPS level > Collection | residual treatment outputs) "51du2! Waste
Electricity Heat 9y) " EX (inc Disposal (£/t) P! (%)
waste | waste (SRF) (gCO2e/kWh)  (ICO2eftonne) achieved up to " &
collection
costs) (EM)
mid -d recycling, MBT AD 2 (SRF), SRF to. Wet AD with biogas to mid d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 95.46 -0.48 2031 526.99 96.27 4162 mid -d recyoling, MBT AD 2 67% 66%
cement kiln grid injection (SRF), SRF to cement kiln
mid  recycling, MBT AD 2 (SRF), SRFto Wet AD with biogas to mid MBT AD 2 (SRF) cement_kiln 0% 100% - 58% 109.11 -0.46 2031 571.94 105.12 4454 mid - recyoling, MBT AD 2 66% 58%
cement kiln grid injection (SRF), SRF to cement kiln
i recycling, MBT AD 2 (SRF), SRFto  Wet AD with biogas to " " . . . i recycling, MBT AD 2 ) .
cement_kiln grid injection hi MBT AD 2 (SRF) cement_kiln 0% 100% 54% 109.77 0.44 2031 602.97 119.76 38.02 (SRF), SAF to cement_kiln 76% 54%
, NG recycling, MBT AD 2
NG ’“’C"“g“MBT AD 2 (SRF), SRF to gied' i;:';zc\:;::mgas to NC MBT AD 2 (SRF) ATT_generic 30% 0% . 68% 274,63 021 2020 596.63 83.05 73.07 (SRF), SAF to Gasification 46% 68%
1
, Io recycling, MBT AD 2
g;:;’:::&'fm AD 2 (SRF), SRF to gied' i;:';zc\:;::mgas to o MBT AD 2 (SRF) ATT_generic 30% 0% . 62% 230.05 033 2031 584.27 109.48 43.40 (SRF), SAF to Gasification 74% 62%
1
) , mid -d recycling, MBT AD 2
g"a‘lfc’:‘fg:"‘"g‘ MBT AD 2 (SRF), SRF to gied' i;:';zc\:;::mgas to mid d MBT AD 2 (SRF) ATT_generic 30% 0% . 66% 249.75 035 2031 526.99 96.27 4162 (SRF), SAF to Gasification 74% 66%
1
) , mid - recycling, MBT AD 2
g‘;‘;'"é::’:r:"“g MBTAD 2 (SRF), SRF to gied' i;:';zc\:;::mgas to mid + MBT AD 2 (SRF) ATT_generic 30% 0% . 58% 268.33 032 2031 571.94 105.12 44554 (SRF), SAF to Gasification 73% 58%
1
, i recycling, MBT AD 2
ga':cﬁ’cca":ogr"“fm AD 2 (SRF), SRF to gied' i;:';zc\:;::mgas to hi MBT AD 2 (SRF) ATT_generic 30% 0% . 54% 228.42 034 2031 602,97 11976 38.02 (SRF), SAF to Gasification 81% 54%
1

NC recycling, MBT AD 2
NC MBT AD 2 (SRF) power_station_generic 36% 0% - 68% 23217 -0.45 2031 596.63 83.05 73.07 (SRF), SRF to 45% 68%
power_station_generic

NC recycling, MBT AD 2 (SRF), SRF to Wt AD with biogas to
power_station_generic grid injection

lo recycling, MBT AD 2
lo MBT AD 2 (SRF) power_station_generic 36% 0% - 62% 203.82 -0.45 2031 584.27 109.48 43.40 (SRF), SRF to 74% 62%
power_station_generic

lo recycling, MBT AD 2 (SRF), SRFto Wt AD with biogas to
power_station_generic grid injection

mid -d recycling, MBT AD 2
mid -d MBT AD 2 (SRF) power_station_generic 36% 0% - 66% 216.78 -0.46 2031 526.99 96.27 41.62 (SRF), SRF to 74% 66%
power_station_generic

mid -d recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to
power_station_generic grid injection

mid f recycling, MBT AD 2
mid -f MBT AD 2 (SRF) power_station_generic 36% 0% - 58% 235.85 -0.45 2031 571.94 105.12 4454 (SRF), SRF to 73% 58%
power_station_generic

mid -f recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to
power_station_generic grid injection

hi recycling, MBT AD 2

hi recycling, MBT AD 2 (SRF), SRF to Wat AD with biagas to hi MBTAD 2 (SRF) | power_station_generic 36% 0% - 54% 207.08 0.44 2031 602.97 119.76 38.02 (SRF), SRF to 81% 54%

power_station_generic grid injection power.station.generic
NC recycling, Incineration 1 (electricity  Wet AD with biogas to o Incineration 1 0% o 2% 41301 ot . 46400 8305 3837 NC recycling, Incineration 1 6% 2%
only)_total grid injection (electricity only)_total (electricity only)_total
lo recycling, Incineration 1 (electricity Wet AD with biogas to o Incineration 1 0% o — 4604 027 2031 2097 10948 2736 Io recycling, ncineration 1 4 —
only)_total grid injection (electricity only)_total (electricity only)_total
mid -d recycling, Incineration 1 (electricity  Wet AD with biogas to Incineration 1 mid d recycling,

yeling, ty A 9 mid -d o 30% 0% 57% 41519 -0.30 2031 465.37 96.27 25.50 Incineration 1 (electricity 74% 57%
only)_total grid injection (electricity only)_total

only)_total

mid - recycling, Incineration 1 (electricity  Wet AD with biogas to i Incineration 1 0% o _— 1261 . 2031 073 10542 o764 mid - recycling, ncineration . _—
only)_total grid injection (electricity only)_total 1 (electricity only)_total
hi recycling, Incineration 1 (electricity Wet AD with biogas to . Incineration 1 0% o . 6784 028 2031 s56.36 11976 2582 hi recycling, ncineration 1 0% .
only)_total grid injection (electricity only)_total (electricity only)_total
NC recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low N N N p . NC recycling, Incineration 2 N N
CHP)_total grid injection NC CHP)_total 22% 10% 62% 390.93 0.12 586.43 83.05 70.40 (low CHP)_total 46% 62%
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Table 1: Carbon Intensity ‘Floor’ Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
N Wet AD with biogas to Incineration 2 (low N N N p lo recycling, Incineration 2 . N
o recycling, Incineration 2 (ow GHP) total | (i&1 0 00 o ) 1ol 22% 10% 57% 332.78 0.27 2031 58217 109.48 4285 o by ol 74% 57%
o mid -d recycling,
mid d recycling, Incineration 2 (low Wat AD with biagas to mid d Incineration 2 (low 22% 10% 57% 395.96 031 2031 524.97 96.27 4110 Incineration 2 (low 74% 57%
CHP)_total grid injection CHP)_total Ch) ot
mid 1 recycling, Incineration 2 (low Wet AD with biogas to p Incineration 2 (low N N N p mid f recycling, Incineration N N
) o ard iacton mid £ ) ol 22% 10% 52% 395.17 0.26 2031 569.04 105.12 4378 2 fow Oy ot 73% 52%
) Wet AD with biogas to Incineration 2 (low N N N p hi recycling, Incineration 2 N N
hirecycling, Incineration 2 (ow GHP) total | (1&/ 0 00 hi ) 1ol 22% 10% 47% 35546 0.28 2031 601.07 119.76 37.52 om ab Lol 80% 47%
NC recycling, Incineration 3 (medium Wet AD with biogas to Incineration 3 N N N p NC recycling, Incineration 3 N N
Chi) ot ard iacton NG ot OH) tota 20% 20% 62% 31545 0.18 2015 581.07 83.05 69.00 (oo O o 46% 62%
lo recycling, Incineration 3 (medium Wet AD with biogas to Incineration 3 N N N p lo recycling, Incineration 3 N N
Sy o ard iacton o (modiam GHP) total 20% 20% 57% 28315 0.30 2031 579.58 109.48 4218 et GH) o 74% 57%
N ) mid -d recycling,
mid -d recycling, Incineration 3 (medium | Wet AD with biogas to mid d Icineration 3 20% 20% 57% 327.94 033 2031 522.36 96.27 40.41 Incineration 3 (medium 74% 57%
CHP)_total grid injection (medium CHP)_total Ch) ot
mid - recycling, Incineration 3 (medium  Wet AD with biogas to p Incineration 3 N N N p mid f recycling, Incineration N N
) o ard iacton A GhP) otal 20% 20% 52% 332.30 0.29 2031 566.34 105.12 4308 3 (ot P ol 73% 52%
hi recycling, Incineration 3 (medium Wet AD with biogas to Incineration 3 N N N p hi recycling, Incineration 3 N N
oy o ard iacton hi (modiam GHP) total 20% 20% 47% 308.92 0.31 2031 599.11 119.76 37.01 (et GH) o 80% 47%
NC recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high N N N p NC recycling, Incineration 4 N N
Chi) ot ard iacton NC ) ot 16% 40% 62% 227.57 0.29 2031 566.27 83.05 65.13 {righ P ofal 46% 62%
o Wet AD with biogas to Incineration 4 (high N N N p lo recycling, Incineration 4 . N
o recycling, Incineration 4 (gh GHP)_total (1&l [0 00 o ) ot 16% 40% 57% 218.09 0.36 2031 57242 109.48 4030 (high OHPY et 74% 57%
o ) mid -d recycling,
mid -d recycling, Incineration 4 (high Wat AD with biagas to mid d Incineration 4 (high 16% 40% 57% 244.09 039 2031 515.16 96.27 38.53 Incineration 4 (high 74% 57%
CHP)_total grid injection CHP)_total Ch) ot
mid - recycling, Incineration 4 (high Wet AD with biogas to p Incineration 4 (high N N N p mid f recycling, Incineration N N
) o ard iacton mid £ ) ot 16% 40% 52% 252,09 0.35 2031 558.88 105.12 4113 ' tigh L) ot 73% 52%
) Wet AD with biogas to Incineration 4 (high N N N p hi recycling, Incineration 4 N N
hirecycling, Incieration 4 (nigh GHP)_total (1&1 2 00 hi ) ot 16% 40% 47% 24481 0.36 2031 593.71 119.76 35.60 (righ OHPY et 80% 47%
) ) ) Incineration 5 NC recycling, Incineration &
NC recycling, Incineration 5 (medium Wat AD with biagas to NC (medium efficiency 24% 0% 62% 513.90 0.07 - 525.04 83.05 5434 (medium efficiency 6% 62%
efficiency electricity)_total grid injection m lun
electricity)_total electricity)_total
N ) Incineration 5 lo recycling, Incineration &
o recycling, Incineration 5 (medium Wat AD with biagas to lo (medium efficiency 24% 0% 57% 40352 024 2031 552.49 109.48 35.09 (medium efficiency 74% 57%
efficiency electricity)_total grid injection m un
electricity)_total electricity)_total
C ) Incineration 5 mid -d recycling,
mid d recycling, Incineration 5 (medium | Wet AD with biogas to mid d (medium efficiency 24% 0% 57% 499.56 028 2031 495.08 96.27 33.28 Incineration 5 (medium 74% 57%
efficiency electricity)_total grid injection m
electricity)_total efficiency electricity)_total
N ) Incineration 5 mid f recycling, Incineration
mid 4 recycling, Incineration 5 (medium | Wet AD with biogas to mid -t (medium efficiency 24% 0% 52% 487.38 023 2020 538.10 105.12 35.69 5 (medium efficiency 73% 52%
efficiency electricity)_total grid injection m i
electricity)_total electricity)_total
i recycling, Incineration 5 (medium Wet AD with biogas to Incineration 5 hi recycling, Incineration 5
yoling, 9 hi (medium efficiency 24% 0% 47% 41851 026 2031 578.65 119.76 31.66 (medium efficiency 80% 47%

efficiency electricity)_total

grid injection

electricity)_total
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option ‘echnology reatment Electrici Heat Untreated Treated (energy) EPS (mass)  EPS level EX (inc Collection |\ al @ residual treatment outputs) "¢>942 Waste
ity waste  waste (SRF) (gCOekwWh)  (COZeftonne) achievedupto = 10 (1) P (%)
costs) (EM)
NC recycling, Gasification 1_total WetAD with biogas to NC Gasification 1_total 30% 0% 62% 37454 0.14 2015 347.67 83.05 7.93 NG recycling, Gasification 6% 62%
grid injection 1_total
Io recycling, Gasification 1_total WetAD with biogas to lo Gasification 1_total 30% 0% 57% 313.64 028 2031 466.71 109.48 12,64 o racyoling, Gasification 74% 57%
grid injection 1_total
mid -d recycling, Gasification 1_total WetAD with biogas to mid d Gasification 1_total 30% 0% 57% 376.18 032 2031 408.74 96.27 10.68 mid d recycling, 74% 57%
grid injection Gasification 1_total
mid -f recycling, Gasification 1_total WetAD with biogas to mid -t Gasification 1_total 30% 0% 52% 373.66 027 2031 448.70 105.12 12.20 mid 4 recycling, 73% 52%
grid injection 1_total
hi recycling, Gasification 1_total WetAD with biogas to hi Gasification 1_total 30% 0% 47% 332.87 029 2031 513.89 119.76 14.71 hi recycling, Gasification 80% 47%
grid injection 1_total
NC recycling, Gasification 2_total WetAD with biogas to NC Gasification 2_total 21% 0% 62% 521.93 008 - 539.75 83.05 58.19 NG recycling, Gasification 6% 62%
grid injection 2_total
Io recycling, Gasification 2_total WetAD with biogas to lo Gasification 2_total 21% 0% 57% 393.60 025 2031 559.60 109.48 36.95 o racycling, Gasification 74% 57%
grid injection 2_total
mid -d recycling, Gasification 2_total WetAD with biogas to mid d Gasification 2_total 21% 0% 57% 496.63 029 2031 502.25 96.27 3515 mid d recycling, 74% 57%
grid injection Gasification 2_total
mid -f recycling, Gasification 2_total WetAD with biogas to mid -t Gasification 2_total 21% 0% 52% 479.12 -0.23568 2020 54551 105.12 37.63 mid 4 recycling, 73% 52%
grid injection Gasification 2_total
hi recycling, Gasification 2_total WetAD with biogas to hi Gasification 2_total 21% 0% 47% 402.69 026 2031 584.02 119.76 33.06 hi recycling, Gasification 80% 47%
grid injection 2_total
NC recycling, Gasification Gas Engine et AD with biogas to . Gasification Gas 0% o o 26420 o5 2015 0204 8305 1837 NC recycling, Gasification 6% 2%
1_total grid injection Engine 1_total Gas Engine 1_total
lo recycling, Gasification Gas Engine Wet AD with biogas to o Gasification Gas 0% o — 0737 029 2031 sa146 10948 3220 lo recycling, Gasification 4% —
1_total grid injection Engine 1_total Gas Engine 1_total
mid -d recycling, Gasification Gas Engine  Wet AD with biogas to Gasification Gas mid -d recycling,
- et AL mid -d 30% 0% 57% 367.23 032 2031 48398 96.27 3037 Gasification Gas Engine 74% 57%
1_total grid injection Engine 1_total P
) mid f recycling,
mid - recycling, Gasification Gas Engine  Wet AD with biogas to mid - Gasification Gas 30% 0% 50% 36558 027 2031 526,60 105.12 32,68 Gasification Gas Engine 73% 50%
1_total grid injection Engine 1_total P
hi recycling, Gasification Gas Engine Wet AD with biogas to . Gasification Gas 0% o . w717 029 2031 57033 11976 2048 hi recycling, Gasification 0% .
1_total grid injection Engine 1_total Gas Engine 1_total
NC recycling, Gasification Gas Engine  Wet AD with biogas to . Gasification Gas - o o 4443 o6 2015 e 8305 4102 NC recycling, Gasification 6% o
2_total grid injection Engine 2_total Gas Engine 2_total
lo recycling, Gasification Gas Engine Wet AD with biogas to o Gasification Gas - o — 205,09 029 2031 o787 10948 2865 lo recycling, Gasification 4 —
2_total grid injection Engine 2_total Gas Engine 2_total
mid -d recycling, Gasification Gas Engine  Wet AD with biogas to Gasification Gas mid -d recycling,
- oAl mid d 32% 0% 57% 349.92 033 2031 47030 96.27 26.79 Gasification Gas Engine 74% 57%
2_total grid injection Engine 2_total Pl
) mid f recycling,
mid - recycling, Gasification Gas Engine  Wet AD with biogas to mid - Gasification Gas 32% 0% 50% 34983 028 2031 51244 105.12 28.97 Gasification Gas Engine 73% 50%
2_total grid injection Engine 2_total Pl
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Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from
c ’ EPS Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF)  (gCO2efcWh) | (ICO2eftonne) achieved up to " )
collection
costs) (EM)
hi recycling, Gasification Gas Engine Wet AD with biogas to . Gasification Gas - o . 1592 030 2031 56007 11976 2679 hi recycling, Gasification 0% .
2_total grid injection Engine 2_total Gas Engine 2_total
NC recycling, True Pyrolysis 1_total Wet AD with biogas to NC True Pyrolysis 32% 0% 62% 346.89 014 2015 52013 83.05 55.41 NC recycling, True Pyrolysis 6% 62%
grid injection 1_total 1_total
lo recycling, True Pyrolysis 1_total Wet AD with biogas to lo True Pyrolysis 32% 0% 57% 29632 028 2031 554.46 109.48 35.60 lo recycling, True Pyrolysis 74% 57%
grid injection 1_total 1_total
mid - recycling, True Pyrolysis 1 total /1 AD withbiogas to mid d True Pyrolysis 32% 0% 57% 351.89 -0.32 2031 497.07 96.27 33.80 mid -d recyoling, True 74% 57%
grid injection 1_total Pyrolysis 1_total
mid -t recycling, True Pyrolysis 1 total Vet AD withbiogas to mid True Pyrolysis 32% 0% 52% 351.51 027 2031 540.16 105.12 36.23 mid + recycling, True 73% 52%
grid injection 1_total Pyrolysis 1_total
hi recycling, True Pyrolysis 1_total Wet AD with biogas to hi True Pyrolysis 32% 0% 47% 31687 029 2031 580.14 119.76 32.05 hi recycling, True Pyrolysis 80% 47%
grid injection 1_total 1_total
) NC recycling, Dirty MRF 1,
I':gr::rca’;:rﬁ‘ :De‘lgar’i‘?: ;‘HIS)RF to v:ie; ﬁzc";::mgas to NG Dirty MRF 1 incineration_generic 30% 0% - 69% 351.11 026 2031 54625 83.05 59.89 SRF to Incineration 1 50% 69%
ty only grid inj (electricity only)
o lo recycling, Dirty MRF 1,
:ic"f‘:{;"'i';gr; ?;:{eg;‘; ";IR)F to v:ie; ﬁzc";::mgas to Io Dirty MRF 1 incineration_generic 30% 0% - 63% 287.31 035 2031 56133 109.48 37.40 SRF to Incineration 1 76% 63%
ty only grid inj (electricity only)
) - ) mid -d recycling, Dirty MRF
m?n;;:f;f:""g‘lg‘:ii’miil')‘ SRFto v:ie; ﬁzc";::mgas to mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 37582 035 2031 507.53 96.27 36.53 1, SRF to Incineration 1 75% 61%
ty only grid inj (electricity only)
e ) mid -f recycling, Dirty MRF
m?ne'r:icgﬁl""‘gél':é?zyﬁ:m' ‘)SRF to v:ie; ﬁzc";::mgas to mid - Dirty MRF 1 incineration_generic 30% 0% - 58% 353.69 033 2031 54864 105.12 38.45 1, SRF to Incineration 1 75% 58%
ty only grid inj (electricity only)
A ) i recycling, Dirty MRF 1,
":c'if‘:{;"'i';gr; ?“:Iye?‘?; ";IR)F to v:ie; ﬁzc";::mgas to hi Dirty MRF 1 incineration_generic 30% 0% - 50% 32062 034 2031 585.69 119.76 33.50 SRF to Incineration 1 82% 50%
ty only grid inj (electricity only)
NC recyaling, Dirty MRF 1, SRF to WetAD with biogas to NG Dirty MRF 1 ATT_generic 30% 0% - 69% 31841 028 2031 54625 83.05 59.89 NC recycling. Dirty MRF 1, 50% 69%
Gasification 1 grid injection SRF to Gasification 1
lo recycling, Dirty MRF 1, SRF to WetAD with biogas to Io Dirty MRF 1 ATT_generic 30% 0% - 63% 26027 036 2031 56133 109.48 37.40 1o recycling, Dirty MRF 1, 76% 63%
Gasification 1 grid injection SRF to Gasification 1
mid -d recycling, Dirty MRF 1, SRF to WetAD with biogas to mid -d Dirty MRF 1 ATT_generic 30% 0% - 61% 34052 036 2031 507.53 96.27 36.53 mid -d recyoling, Dirty MRF 75% 61%
Gasification 1 grid injection 1, SRF to Gasification 1
mid - recycling, Dirty MRF 1, SRF to WetAD with biogas to mid - Dirty MRF 1 ATT_generic 30% 0% - 58% 32034 034 2031 548.64 105.12 38.45 mid - recyoling, Dirty MRF 75% 58%
Gasification 1 grid injection 1, SRF to Gasification 1
hi recycling, Dirty MRF 1, SRF to WetAD with biogas to hi Dirty MRF 1 ATT_generic 30% 0% - 50% 290.21 035 2031 585.69 119.76 33.50 hi recycling, Dirty MRF 1, 82% 50%
Gasification 1 grid injection SRF to Gasification 1
) .- ) ) NC recycling, MHT 2, SRF
NG reoyoling, MHT2, SRF to Wet AD with biogas to NC MHT2 Gasification_CHP_generi 32% 26% - 70% 134.77 -0.38 2031 642.46 83.05 85.07 to 52% 70%
Gasification_GHP_generic grid injection < ) )
Gasification_CHP_generic
1o recyeling, MHT 2, SRF o Wet AD with biogas to lo MHT 2 Gasification_CHP_generi 32% 26% - 64% 127.71 041 2031 608.23 109.48 49.67 1o recyeling, MHT 2, SRF to 77% 64%
Gasification_GHP_generic grid injection < Gasification_CHP_generic
) ) .- . ) mid -d recycling, MHT 2,
mid d recyoling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 Gasification_CHP_generi 32% 26% - 70% 122.60 -0.42 2031 560.39 96.27 4775 SRF 1o 76% 70%
Gasification_GHP_generic grid injection <
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Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from EpS Costs
(%) biomass (%) Carbon Intensity oV trom
I ) Floor Fraction of municipal h
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat " o (SRF) 1cOzert miovedupto EX (inc on Disposal (£1) %)
waste | waste (SRF) (gCO2ekWh) | (CO2eftonne) achievedupto o )
costs) (EM)

mid - recycling, MHT 2,

mid frecycling, MHT 2, SRF to Wet AD with biogas to mid 4 MHT2 Gasification_CHP_generi 32% 26% - 61% 145.10 -0.40 2031 596.48 105.12 5097 SRF 1o 76% 61%
Gasification_CHP_generic grid injection <
Gasification_CHP_generic
hi recycling, MHT 2, SRF to Wet AD with biogas to . T2 Gasification_CHP_generi — . . 5% 13185 040 2031 61978 11976 1242 hi recycling, MHT 2, SRF to s —
Gasification_GHP_generic grid injection < Gasification_GHP_generic
NG recycling, MHT 1, SRF
:‘iﬁﬁgﬁsmxw 1, 8RF o Incineration 1 » o1 Digestion NG MHT 1 incineration_generic 30% 0% - 70% 354.62 021 2020 64219 83.05 85.00 to Incineration 1 (electricity 50% 70%
only)
) . lo recycling, MHT 1, SRF to
lo recycling, MHT 1, SRF to Incineration 1\ ic pigestion Io MHT 1 incineration_generic 30% 0% - 64% 432.94 033 2031 607.11 109.48 4938 Incineration 1 (electricity 77% 64%

(electricity only) only)

mid -d recycling, MHT 1,
Aerobic Digestion mid -d MHT 1 incineration_generic 30% 0% - 70% 380.30 -0.35 2031 549.87 96.27 4761 SRF to Incineration 1 76% 70%
(electricity only)

mid -d recycling, MHT 1, SRF to
Incineration 1 (electricity only)

mid - recycling, MHT 1,
Aerobic Digestion mid -f MHT 1 incineration_generic 30% 0% - 61% 471.66 -0.31 2031 595.55 1056.12 50.72 SRF to Incineration 1 76% 61%
(electricity only)

mid -f recycling, MHT 1, SRF to
Incineration 1 (electricity only)

hi recycling, MHT 1, SRF to
Aerobic Digestion hi MHT 1 incineration_generic 30% 0% - 55% 545.38 -0.34 2031 618.27 119.76 42.02 Incineration 1 (electricity 84% 55%
only)

hi recycling, MHT 1, SRF to Incineration 1
(electricity only)

NC recycling, MHT 1, SRF

NC recycling, MHT 1, SRF to cement_kiln | Aerobic Digestion NC MHT 1 cement_kiln 0% 100% - 70% 95.27 -0.42 2031 64219 83.05 85.00 o pocyelng. 41% 70%
lo recycling, MHT 1, SRF to cement_kiln  Aerobic Digestion lo MHT 1 cement_kiln 0% 100% - 64% 116,61 044 2031 607.11 109.48 4938 fe’me:’r:":ﬁﬁMHT 1.8RFto 72% 64%
mid d recycling, MHT 1, SRF to Aerobic Digestion mid d MHT 1 cement_kiln 0% 100% - 70% 10232 0.44 2031 549.87 96.27 4761 mid -d recycling, MHT 1, 71% 70%
cement_kiln SRF to cement_kiln

mid frecycling, MHT 1, SRF to Aerobic Digestion mid -t MHT 1 cement_kiln 0% 100% - 61% 12695 0.42 2031 595.55 105.12 50.72 mid -f recycling, MHT 1, 71% 61%
cement_kiln SRF to cement_kiln

hi recycling, MHT 1, SRF to cement_kiln  Aerobic Digestion hi MHT 1 cement_kiln 0% 100% - 55% 147.11 041 2031 61827 119.76 4202 'g'e’me:’r:":ﬁﬁMHT 1.8RF o 80% 55%
NC recycling, MHT 1, SRF to Gasification | ic pigestion NG MHT 1 ATT_generic 30% 0% - 70% 32184 022 2020 64219 83.05 85.00 NC recycling, MHT 1, SRF 50% 70%
1 to Gasification 1

lo recycling, MHT 1, SRF to Gasification 1 Aerobic Digestion lo MHT 1 ATT_generic 30% 0% - 64% 393.91 0.34 2031 607.11 109.48 49.38 g;:;?:::&'f” 1. SRF 1o 7% 64%
mid -d recycling, MHT 1, SRF to Aerobic Digestion mid -d MHT 1 ATT_generic 30% 0% - 70% 34566 036 2031 54087 96.27 47.61 mid d recycling, MHT 1, 76% 70%
Gasification 1 SRF to Gasification 1

mid - recycling, MHT 1, SRF to Aerobic Digestion mid - MHT 1 ATT_generic 30% 0% - 61% 428.83 032 2031 59555 105.12 50.72 mid -f recyoling, MHT 1, 76% 61%
Gasification 1 SRF to Gasification 1

hi recycling, MHT 1, SRF to Gasification 1 Aerobic Digestion hi MHT 1 ATT_generic 30% 0% - 55% 496.94 -0.35 2031 61827 119.76 42.02 ga':;i’cca":i‘gr""mm 1, SRF o 84% 55%
NC recycling, MHT 1, SRF to Aerobic Digestion NG MHT 1 power_station_generic 36% 0% - 70% 263.44 040 2031 642.19 83.05 85.00 NC recycling, MHT 1, SRF 51% 70%
power_station_generic to power_station_generic

lo recycling, MHT 1, SRF to Aerobic Digestion Io MHT 1 power_station_generic 36% 0% - 64% 32246 043 2031 607.11 109.48 4938 lo recycling, MHT 1, SRF to 76% 64%

power_station_generic power_station_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from EpS Costs
(%) biomass (%) Carbon Intensity oV trom
I ) Floor Fraction of municipal h
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat " o (SRF) 1cOzert miovedupto EX (inc on Disposal (£1) %)
waste | waste (SRF) (gCO2ekWh) | (CO2eftonne) achievedupto o )
costs) (EM)

mid -d recycling, MHT 1,
Aerobic Digestion mid -d MHT 1 power_station_generic 36% 0% - 70% 282.95 -0.43 2031 549.87 96.27 4761 SRF to 76% 70%
power_station_generic

mid -d recycling, MHT 1, SRF to
power_station_generic

) mid - recycling, MHT 1,
mid -f recycling, MHT 1, SRF to SRt

! ) Aerobic Digestion mid £ MHT 1 power_station_generic 36% 0% - 61% 351.04 041 2031 595.55 105.12 50.72 75% 61%
power_station_generic ) )
power_station_generic
hi recycling, MHT 1, SRF to Aerobic Digestion hi MHT 1 power_station_generic 36% 0% - 55% 406.84 041 2031 61827 119.76 4202 hi recycling, MHT 1, SRF to 83% 55%
power_station_generic power_station_generic
) NC recycling, MHT 2, SRF
:‘iﬁﬁgﬁ:mxw 2, SRF to lncineration 1|\ ic Digestion NG MHT 2 incineration_generic 30% 0% - 70% 306.05 023 2020 64219 83.05 85.00 to Incineration 1 (electricity 50% 70%
only)
) . lo recycling, MHT 2, SRF to
lo recycling, MHT 2, SRF to Incineration 1\ ic pigestion Io MHT 2 incineration_generic 30% 0% - 64% 37266 034 2031 607.11 109.48 4938 Incineration 1 (electricity 77% 64%

(electricity only) only)

mid -d recycling, MHT 2,
Aerobic Digestion mid -d MHT 2 incineration_generic 30% 0% - 70% 317.68 -0.36 2031 549.87 96.27 4761 SRF to Incineration 1 76% 70%
(electricity only)

mid -d recycling, MHT 2, SRF to
Incineration 1 (electricity only)

mid - recycling, MHT 2,
Aerobic Digestion mid -f MHT 2 incineration_generic 30% 0% - 61% 405.12 -0.32 2031 595.55 105.12 50.72 SRF to Incineration 1 76% 61%
(electricity only)

mid -f recycling, MHT 2, SRF to
Incineration 1 (electricity only)

hi recycling, MHT 2, SRF to
Aerobic Digestion hi MHT 2 incineration_generic 30% 0% - 55% 472.63 -0.35 2031 618.27 119.76 42.02 Incineration 1 (electricity 84% 55%
only)

hi recycling, MHT 2, SRF to Incineration 1
(electricity only)

NC recycling, MHT 2, SRF

NC recycling, MHT 2, SRF to cement_kiln  Aerobic Digestion NC MHT 2 cement_kiln 0% 100% - 70% 82.22 -0.46 2031 642.19 83.05 85.00 o cement kiln 1% 70%
lo recycling, MHT 2, SRF to cement_kiln  Aerobic Digestion lo MHT 2 cement_kiln 0% 100% - 64% 100.37 045 2031 607.11 109.48 4938 fe’me:’r:":ﬁﬁMHT 2,SRFto 72% 64%
mid d recycling, MHT 2, SRF to Aerobic Digestion mid d MHT 2 cement_kiln 0% 100% - 70% 8548 0.46 2031 549.87 96.27 4761 mid -d recycling, MHT 2, 71% 70%
cement_kiln SRF to cement_kiln

mid frecycling, MHT 2, SRF to Aerobic Digestion mid -t MHT 2 cement_kiln 0% 100% - 61% 109.04 0.44 2031 595.55 105.12 50.72 mid -f recycling, MHT 2, 71% 61%
cement_kiln SRF to cement_kiln

hi recycling, MHT 2, SRF to cement_kiln  Aerobic Digestion hi MHT 2 cement_kiln 0% 100% - 55% 127.48 043 2031 61827 119.76 42.02 'g'e’me:’r:":ﬁﬁMHT 2.8RFto 80% 55%
NC recycling, MHT 2, SRF to Gasification | 5 ic pigestion NG MHT 2 ATT_generic 30% 0% - 70% 277.76 024 2020 642.19 83.05 85.00 NC recycling, MHT 2, SRF 50% 70%
1 to Gasification 1

lo recycling, MHT 2, SRF to Gasification 1 Aerobic Digestion lo MHT 2 ATT_generic 30% 0% - 64% 339.07 -0.35 2031 607.11 109.48 49.38 ga':;iyc“a":i‘ogr""mm 2.8RFto 7% 64%
mid -d recycling, MHT 2, SRF to Aerobic Digestion mid -d MHT 2 ATT_generic 30% 0% - 70% 288.74 037 2031 54087 96.27 47.61 mid d recycling, MHT 2, 76% 70%
Gasification 1 SRF to Gasification 1

mid - recycling, MHT 2, SRF to Aerobic Digestion mid -t MHT 2 ATT_generic 30% 0% - 61% 368.33 033 2031 59555 105.12 50.72 mid f recycling, MHT 2, 76% 61%
Gasification 1 SRF to Gasification 1

hi recycling, MHT 2, SRF to Gasification 1 Aerobic Digestion hi MHT 2 ATT_generic 30% 0% - 55% 43065 -0.35 2031 61827 119.76 42.02 ga':;i’c“a":i‘gr""mm 2.8RFo 84% 55%
NC recycling, MHT 2, SRF to Aerobic Digestion NG MHT 2 power_station_generic 36% 0% - 70% 20735 045 2031 642.19 83.05 85.00 N recycling, MHT 2, SRF 51% 70%

power_station_generic o power_station_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat " e ORE Conon rovedun o EX(inc o Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
lo recycling, MHT 2, SRF to Aerobic Digestion Io MHT 2 power_station_generic 36% 0% - 64% 27757 045 2031 607.11 109.48 4938 lo recycling, MHT 2, SRF to 76% 64%
power_station_generic power_station_generic
) mid -d recycling, MHT 2,

mid d recycling, MHT 2, SRF to Aerobic Digestion mid -d MHT 2 power_station_generic 36% 0% - 70% 236.36 045 2031 54087 96.27 47.61 SRFto 76% 70%

power_station_generic ) )
power_station_generic

mid - recycling, MHT 2,
Aerobic Digestion mid -f MHT 2 power_station_generic 36% 0% - 61% 301.52 -0.44 2031 595.55 106.12 50.72 SRF to 75% 61%
power_station_generic

mid -f recycling, MHT 2, SRF to
power_station_generic

hi recycling, MHT 2, SRF to
power_station_generic

hi recycling, MHT 2, SRF to

Aerobic Digestion hi MHT 2 power_station_generic 36% 0% - 55% 35257 043 2031 61827 119.76 4202 : "
power_station_generic

83% 55%

NC recycling, MBT aerobic
Aerobic Digestion NC MBT aerobic 1 incineration_generic 30% 0% - 50% 569.31 -0.12 - 588.53 83.05 70.95 1, SRF to Incineration 1 39% 50%
(electricity only)

NC recycling, MBT aerobic 1, SRF to
Incineration 1 (electricity only)

lo recycling, MBT aerobic 1,
Aerobic Digestion lo MBT aerobic 1 incineration_generic 30% 0% - 43% 656.74 -0.28 2031 578.16 109.48 41.80 SRF to Incineration 1 % 43%
(electricity only)

lo recycling, MBT aerobic 1, SRF to
Incineration 1 (electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 1, SRF to aerobic 1, SRF to

T Aerobic Digestion mid -d MBT aerobic 1 incineration_generic 30% 0% - 40% 708.92 030 2031 519.07 96.27 39.55 - 69% 40%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid - recyoling, MBT
mid { recyoling, MBT aerobic 1, SRF 1o i pigestion mid - MBT aerobic 1 incineration_generic 30% 0% - 38% 71482 026 2031 566.24 105.12 4305 aerobic 1, SRF to 69% 38%

Incineration 1 (electricity only) Incineration 1 (electricity

only)

hi recycling, MBT aerobic 1,
Aerobic Digestion hi MBT aerobic 1 incineration_generic 30% 0% - 33% 779.07 -0.29 2031 600.66 119.76 37.42 SRF to Incineration 1 78% 33%
(electricity only)

hi recycling, MBT aerobic 1, SRF to
Incineration 1 (electricity only)

NC recycling, MBT aerobic 1, SRF to NC recycling, MBT aerobic

Somant Kin Aerobic Digestion NC MBT aerobic 1 cement_kiln 0% 100% - 50% 152,93 029 2031 588.53 83.05 70.95 oo comant i 33% 50%
o recycling, MBT aerobic 1, SRF to Aerobic Digestion lo MBT aerobic 1 cement_kiln 0% 100% - 43% 17672 037 2031 578.16 109.48 4180 lo recycling, MBT aerobic 1, 68% 43%
cement_kiln SRF to cement_kiln
) : mid -d recycling, MBT
g?ﬂ:f;{:"” MBT aerobic 1, SRF10 | » o\ opic Digestion mid d MBT aerobic 1 cement_kiln 0% 100% - 40% 190.57 037 2031 519.07 96.27 39.55 aerobic 1, SRF to 66% 40%
L cement_kin
) : mid f recycling, MBT
g‘e‘?n'e'r:‘ei";:'"g‘ MBT aerobic 1, 8RF10 |\ ihic Digestion mid -t MBT aerobic 1 cement_kiln 0% 100% - 38% 19223 036 2031 566.24 105.12 43.05 aerobic 1, SRF to 66% 38%
L cement_kin
hi recycling, MBT aerobic 1, SRF to Aerobic Digestion hi MBT aerobic 1 cement_kiln 0% 100% - 33% 200.74 037 2031 600.66 119.76 37.42 hi recycling, MBT aerobic 1, 75% 33%
cement_kiln SRF to cement_kiln
NC recycling, MBT aerobic 1, SRF to Aerobic Digestion NG MBT aerobic 1 ATT_generic 30% 0% - 50% 516.62 014 2015 58853 83.05 70.95 NC recycling, MBT aerobic 39% 50%
Gasification 1 1, SRF to Gasification 1
lo recycling, MBT aerobic 1, SRF to Aerobic Digestion Io MBT aerobic 1 ATT_generic 30% 0% - 43% 596.98 029 2031 578.16 109.48 4180 1o recycling, MBT aerobic 1, 71% 43%

Gasification 1 SRF to Gasification 1

mid -d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 1 ATT_generic 30% 0% - 40% 643.75 -0.31 2031 519.07 96.27 39.55 aerobic 1, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerobic 1, SRF to
Gasification 1

mid - recycling, MBT
Aerobic Digestion mid -f MBT aerobic 1 ATT_generic 30% 0% - 38% 649.37 -0.27 2031 566.24 106.12 43.05 aerobic 1, SRF to 69% 38%
Gasification 1

mid -f recycling, MBT aerobic 1, SRF to
Gasification 1

hi recycling, MBT aerobic 1, SRF to
Gasification 1

hi recycling, MBT aerobic 1,

Aerobic Digestion hi MBT aerobic 1 ATT_generic 30% 0% - 33% 70851 0.30 2031 600.66 119.76 37.42 SRF to Gasification 1

78% 33%
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from EpS Costs
(%) biomass (%) Carbon Intensity oV trom
I ) Floor Fraction of municipal h
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat - EX (inc Disposal (£1) %)
waste | waste (SRF) (gCO2ekWh) | (CO2eftonne) achievedupto o )
costs) (EM)

NC recycling, MBT aerobic
Aerobic Digestion NC MBT aerobic 1 power_station_generic 36% 0% - 50% 422.87 -0.31 2031 588.53 83.05 70.95 1,SRF to 38% 50%
power_station_generic

NC recycling, MBT aerobic 1, SRF to
power_station_generic

) ) lo recycling, MBT aerobic 1,
lo recycling, MBT aerobic 1, SRF to SR

: ° 70% 43%
power_station_generic

Aerobic Digestion lo MBT aerobic 1 power_station_generic 36% 0% - 43% 488.69 -0.38 2031 578.16 109.48 41.80
power_station_generic

mid -d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 1 power_station_generic 36% 0% - 40% 526.95 -0.38 2031 519.07 96.27 39.55 aerobic 1, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 1, SRF to
power_station_generic

mid - recycling, MBT
Aerobic Digestion mid -f MBT aerobic 1 power_station_generic 36% 0% - 38% 531.556 -0.37 2031 566.24 106.12 43.05 aerobic 1, SRF to 68% 38%
power_station_generic

mid - recycling, MBT aerobic 1, SRF to
power_station_generic

) hi recycling, MBT aerobic 1,
hi recycling, MBT aerobic 1, SRF to SR

: ° 78% 33%
power_station_generic

Aerobic Digestion hi MBT aerobic 1 power_station_generic 36% 0% - 33% 579.99 -0.39 2031 600.66 119.76 37.42
power_station_generic

NC recycling, MBT aerobic
Aerobic Digestion NC MBT aerobic 3 incineration_generic 30% 0% - 50% 493.29 -0.14 2015 588.53 83.05 70.95 3, SRF to Incineration 1 39% 50%
(electricity only)

NC recycling, MBT aerobic 3, SRF to
Incineration 1 (electricity only)

lo recycling, MBT aerobic 3,
Aerobic Digestion lo MBT aerobic 3 incineration_generic 30% 0% - 43% 568.47 -0.29 2031 578.16 109.48 41.80 SRF to Incineration 1 % 43%
(electricity only)

lo recycling, MBT aerobic 3, SRF to
Incineration 1 (electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 3, SRF to aerobic 3, SRF to

T Aerobic Digestion mid d MBTaerobic3 | incineration_generic 30% 0% - 40% 62153 030 2031 519.07 96.27 39.55 - 69% 40%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid - recyoling, MBT
mid { recycling, MBT aerobic 3, SRFto 5 i Digestion mid -t MBT aerobic 3 incineration_generic 30% 0% - 38% 62222 027 2031 566.24 105.12 4305 aerobic 3, SRF to 69% 38%

Incineration 1 (electricity
only)

Incineration 1 (electricity only)

hi recycling, MBT aerobic 3,
Aerobic Digestion hi MBT aerobic 3 incineration_generic 30% 0% - 33% 685.78 -0.30 2031 600.66 119.76 37.42 SRF to Incineration 1 78% 33%
(electricity only)

hi recycling, MBT aerobic 3, SRF to
Incineration 1 (electricity only)

NC recycling, MBT aerobic 3, SRF to NC recycling, MBT aerobic

Somont Kin Aerobic Digestion NC MBT aerobic 3 cement_kiln 0% 100% - 50% 132,51 032 2031 588.53 83.05 70.95 BORE o comant ki 33% 50%
lo recycling, MBT aerobic 3, SRF to Aerobic Digestion lo MBT aerobic 3 cement_kiln 0% 100% - 43% 15297 039 2031 578.16 109.48 4180 lo recycling, MBT aerobic 3, 68% 43%
cement_kiln SRF to cement_kiln
) : mid -d recycling, MBT
g?ﬂ:f;{:"” MBT aerobic 3, SRF10 | »o\opic Digestion mid d MBT aerobic 3 cement_kiln 0% 100% - 40% 167.08 039 2031 519.07 96.27 39.55 aerobic 3, SRF to 66% 40%
L cement_kiln
) : mid f recycling, MBT
g‘e‘?n'e'r:‘ei";:'"g‘ MBT aerobic3, SRF10 | o ihic Digestion mid -t MBT aerobic 3 cement_kiln 0% 100% - 38% 167.33 038 2031 566.24 105.12 43.05 aerobic 3, SRF to 66% 38%
L cement_kin
hi recycling, MBT aerobic 3, SRF to Aerobic Digestion hi MBT aerobic 3 cement_kiln 0% 100% - 33% 184.62 039 2031 600.66 119.76 37.42 hi recycling, MBT aerobic 3, 75% 33%
cement_kiln SRF to cement_kiln
NC recycling, MBT aerobic 3, SRF to Aerobic Digestion NG MBT aerobic 3 ATT_generic 30% 0% - 50% 44763 015 2015 58853 83.05 70.95 NC recycling, MBT aerobic 39% 50%
Gasification 1 3, SRF to Gasification 1
lo recycling, MBT aerobic 3, SRF to Aerobic Digestion Io MBT aerobic 3 ATT_generic 30% 0% - 43% 51674 030 2031 578.16 109.48 4180 1o recycling, MBT aerobic 3, 71% 43%
Gasification 1 SRF to Gasification 1

mid d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 3 ATT_generic 30% 0% - 40% 564.39 -0.31 2031 519.07 96.27 39.55 aerobic 3, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerobic 3, SRF to
Gasification 1

mid - recycling, MBT
Aerobic Digestion mid -f MBT aerobic 3 ATT_generic 30% 0% - 38% 565.24 -0.28 2031 566.24 106.12 43.05 aerobic 3, SRF to 69% 38%
Gasification 1

mid -f recycling, MBT aerobic 3, SRF to
Gasification 1
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat " e ORE Conon rovedun o EX(inc o Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)

hi recycling, MBT aerobic 3, SRF to Aerobic Digestion hi MBT aerobic 3 ATT_generic 30% 0% - 33% 62367 031 2031 600.66 119.76 37.42 hi recycling, MBT aerobic 3, 78% 33%

Gasification 1 SRF to Gasification 1

NC recycling, MBT aerobic
Aerobic Digestion NC MBT aerobic 3 power_station_generic 36% 0% - 50% 366.40 -0.35 2031 588.53 83.05 70.95 3, SRF to 38% 50%
power_station_generic

NC recycling, MBT aerobic 3, SRF to
power_station_generic

lo recycling, MBT aerobic 3,
Aerobic Digestion lo MBT aerobic 3 power_station_generic 36% 0% - 43% 423.00 -0.41 2031 578.16 109.48 41.80 SRF to 70% 43%
power_station_generic

lo recycling, MBT aerobic 3, SRF to
power_station_generic

mid d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 3 power_station_generic 36% 0% - 40% 461.99 -0.40 2031 519.07 96.27 39.55 aerobic 3, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 3, SRF to
power_station_generic

mid - recycling, MBT
Aerobic Digestion mid -f MBT aerobic 3 power_station_generic 36% 0% - 38% 462.69 -0.40 2031 566.24 106.12 43.05 aerobic 3, SRF to 68% 38%
power_station_generic

mid - recycling, MBT aerobic 3, SRF to
power_station_generic

hi recycling, MBT aerobic 3,
Aerobic Digestion hi MBT aerobic 3 power_station_generic 36% 0% - 33% 510.54 -0.41 2031 600.66 119.76 37.42 SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 3, SRF to
power_station_generic

NC recycling, MBT aerobic
Aerobic Digestion NC MBT aerobic 4 incineration_generic 30% 0% - 79% 316.27 -0.27 2031 645.42 83.05 85.84 4, SRF to Incineration 1 46% 79%
(electricity only)

NC recycling, MBT aerobic 4, SRF to
Incineration 1 (electricity only)

lo recycling, MBT aerobic 4,
Aerobic Digestion lo MBT aerobic 4 incineration_generic 30% 0% - 73% 406.05 -0.37 2031 606.67 109.48 49.26 SRF to Incineration 1 74% 73%
(electricity only)

lo recycling, MBT aerobic 4, SRF to
Incineration 1 (electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 4, SRF to aerobic 4, SRF to

T Aerobic Digestion mid d MBTaerobic4 | incineration_generic 30% 0% - 65% 49929 037 2031 553.39 96.27 4853 - 72% 65%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid - recyoling, MBT
mid { recycling, MBT aerobic 4, SRF 1o 5 ic pigestion mid -t MBT aerobic 4 incineration_generic 30% 0% - 68% 465.72 035 2031 597.85 105.12 51.32 aerobic 4, SRF to 73% 68%

Incineration 1 (electricity only) Incineration 1 (electricity

only)

hi recycling, MBT aerobic 4,
Aerobic Digestion hi MBT aerobic 4 incineration_generic 30% 0% - 60% 579.23 -0.37 2031 625.51 119.76 43.92 SRF to Incineration 1 82% 60%
(electricity only)

hi recycling, MBT aerobic 4, SRF to
Incineration 1 (electricity only)

NC recycling, MBT aerobic 4, SRF to NC recycling, MBT aerobic

Somont Kin Aerobic Digestion NC MBT aerobic 4 cement_kiln 0% 100% - 79% 85.01 038 2031 645.42 83.05 85.84 o SRE 1o coment ki 41% 79%
lo recycling, MBT aerobic 4, SRF to Aerobic Digestion lo MBT aerobic 4 cement_kiln 0% 100% - 73% 109.66 0.42 2031 606.67 109.48 4926 lo recycling, MBT aerobic 4, 72% 73%
cement_kiln SRF to cement_kiln
) : mid -d recycling, MBT
g?ﬂ:f;{:"” MBT aerobic 4, SRF10 | »o\opic Digestion mid d MBT aerobic 4 cement_kiln 0% 100% - 65% 134.46 0.40 2031 553.39 96.27 4853 aerobic 4, SRF to 71% 65%
L cement_kin
) . : mid f recycling, MBT
g‘e'fne'r:‘ei"fr:'"g‘ MBT aerobic 4, SRF10 | o ihic Digestion mid -t MBT aerobic 4 cement_kiln 0% 100% - 68% 12559 0.40 2031 597.85 105.12 51.32 aerobic 4, SRF to 71% 68%
L cement_kin
hi recycling, MBT aerobic 4, SRF to Aerobic Digestion hi MBT aerobic 4 cement_kiln 0% 100% - 60% 156.71 0.40 2031 625,51 119.76 4392 hi recycling, MBT aerobic 4, 80% 60%
cement_kiln SRF to cement_kiln
NC recycling, MBT aerobic 4, SRF to Aerobic Digestion NG MBT aerobic 4 ATT_generic 30% 0% - 79% 287.15 027 2031 645.42 83.05 85.84 NC recycling, MBT aerobic 26% 79%
Gasification 1 4, SRF to Gasification 1
lo recycling, MBT aerobic 4, SRF to Aerobic Digestion Io MBT aerobic 4 ATT_generic 30% 0% - 73% 37045 037 2031 606.67 109.48 4926 1o recycling, MBT aerobic 4, 74% 73%

Gasification 1 SRF to Gasification 1

mid -d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 454.20 -0.37 2031 553.39 96.27 48.53 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerobic 4, SRF to
Gasification 1
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from EpS Costs
(%) biomass (%) Carbon Intensity oV trom
I ) Floor Fraction of municipal h
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat " o (SRF) 1cOzert miovedupto EX (inc on Disposal (£1) %)
waste | waste (SRF) (gCO2ekWh) | (CO2eftonne) achievedupto o )
costs) (EM)

mid - recycling, MBT
Aerobic Digestion mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 424.25 -0.36 2031 597.85 106.12 51.32 aerobic 4, SRF to 73% 68%
Gasification 1

mid -f recycling, MBT aerobic 4, SRF to
Gasification 1

hi recycling, MBT aerobic 4, SRF to
Gasification 1

hi recycling, MBT aerobic 4,

SRF to Gasification 1 2% 60%

Aerobic Digestion hi MBT aerobic 4 ATT_generic 30% 0% - 60% 529.39 0.37 2031 62551 119.76 4392

NC recycling, MBT aerobic
Aerobic Digestion NC MBT aerobic 4 power_station_generic 36% 0% - 79% 235.05 -0.38 2031 645.42 83.05 85.84 4, SRF to 45% 79%
power_station_generic

NC recycling, MBT aerobic 4, SRF to
power_station_generic

lo recycling, MBT aerobic 4,
Aerobic Digestion lo MBT aerobic 4 power_station_generic 36% 0% - 73% 303.30 -0.42 2031 606.67 109.48 49.26 SRF to 74% 73%
power_station_generic

lo recycling, MBT aerobic 4, SRF to
power_station_generic

mid -d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 371.82 -0.41 2031 553.39 96.27 48.53 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to
power_station_generic

mid - recycling, MBT
Aerobic Digestion mid -f MBT aerobic 4 power_station_generic 36% 0% - 68% 347.32 -0.41 2031 597.85 105.12 51.32 aerobic 4, SRF to 73% 68%
power_station_generic

mid - recycling, MBT aerobic 4, SRF to
power_station_generic

hi recycling, MBT aerobic 4,
Aerobic Digestion hi MBT aerobic 4 power_station_generic 36% 0% - 60% 433.46 -0.41 2031 625.51 119.76 43.92 SRF to 81% 60%
power_station_generic

hi recycling, MBT aerobic 4, SRF to
power_station_generic

NG recycling, MBT aerobic 2 (landiill Aerobic Digestion NG MBL:;"?IEE 2 0% 0% - 0% 0.00 009 - 64596 83.05 85.98 gﬁ;s;{ﬁ)""g‘ MBT aerobic 33% 0%
Io recycling, MBT aerobic 2 (fandfil) Aerobic Digestion Io MBL:;"?IEE 2 0% 0% - 0% 0.00 029 2031 606.51 109.48 4922 :Ta’;c'ﬁ;“"g‘ MBT aerobic 2 68% 0%
mid -d recycling, MBT aerobic 2 (landfil)  Aerobic Digestion mid -d MBL:;"?IEE 2 0% 0% - 0% 0.00 031 2031 54376 96.27 46.01 :‘e“:ofic’e;"fa':";gﬁ‘";mr 66% 0%
mid -f recycling, MBT aerobic 2 (landfil)  Aerobic Digestion mid - MBL:;"?IEE 2 0% 0% - 0% 0.00 028 2031 596.77 105.12 51.04 ::ogircequclmiimm 66% 0%
hi recycling, MBT aerobic 2 (fandfil) Aerobic Digestion hi MBL:;"?IEE 2 0% 0% - 0% 0.00 032 2031 62474 119.76 372 :]‘a’;c'ﬁ;""g‘ MBT aerobic 2 75% 0%
NG recycling, MBT biostab 1 Aerobic Digestion NG MBT biostab 1 0% 0% - 0% 0.00 010 - 639.91 83.05 84.40 "“C recycling, MBT biostab 32% 0%
lo recycling, MBT biostab 1 Aerobic Digestion lo MBT biostab 1 0% 0% - 0% 0.00 -0.29 2031 603.49 109.48 48.43 lo recycling, MBT biostab 1 67% 0%
mid -d recycling, MBT biostab 1 Aerobic Digestion mid -d MBT biostab 1 0% 0% - 0% 0.00 031 2031 54088 96.27 4526 gfsgge‘cyc'i"g‘ MBT 66% 0%
mid -f recycling, MBT biostab 1 Aerobic Digestion mid - MBT biostab 1 0% 0% - 0% 0.00 028 2031 59424 105.12 50.38 g‘fs;'aff’c“"g‘ MBT 65% 0%
hi recycling, MBT biostab 1 Aerobic Digestion hi MBT biostab 1 0% 0% - 0% 0.00 -0.32 2031 623.26 119.76 43.33 hi recycling, MBT biostab 1 75% 0%

NC recycling, MBT AD 1
Aerobic Digestion NC MBT AD 1 (landfill) incineration_generic 30% 0% - 61% 375.27 -0.18 2015 580.46 83.05 68.84 (landfill), SRF to Incineration 1% 61%
1 (electricity only)

NC recycling, MBT AD 1 (landfil), SRF to
Incineration 1 (electricity only)

lo recycling, MBT AD 1
Aerobic Digestion lo MBT AD 1 (landfill) incineration_generic 30% 0% - 55% 44547 -0.31 2031 575.20 109.48 41.03 (landfill), SRF to Incineration 72% 55%
1 (electricity only)

lo recycling, MBT AD 1 (landfil), SRF to
Incineration 1 (electricity only)
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from EpS Costs
(%) biomass (%) Carbon Intensity oV trom
I ) Floor Fraction of municipal h
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat - EX (inc Disposal (£1) %)
waste | waste (SRF) (gCO2ekWh) | (CO2eftonne) achievedupto o )
costs) (EM)

mid -d recycling, MBT AD 1
Aerobic Digestion mid -d MBT AD 1 (landfill) incineration_generic 30% 0% - 56% 436.04 -0.34 2031 516.20 96.27 38.80 (landfill), SRF to Incineration % 56%
1 (electricity only)

mid -d recycling, MBT AD 1 (landfil), SRF
to Incineration 1 (electricity only)

mid 4 recycling, MBT AD 1
Aerobic Digestion mid -f MBT AD 1 (landfill) incineration_generic 30% 0% - 51% 480.19 -0.30 2031 562.78 106.12 4215 (landfill), SRF to Incineration % 51%
1 (electricity only)

mid - recycling, MBT AD 1 (landiil), SRF
to Incineration 1 (electricity only)

hi recycling, MBT AD 1
Aerobic Digestion hi MBT AD 1 (landfill) incineration_generic 30% 0% - 47% 523.49 -0.33 2031 596.74 119.76 36.39 (landfill), SRF to Incineration 79% 47%
1 (electricity only)

hi recycling, MBT AD 1 (landiil), SRF to
Incineration 1 (electricity only)

NC recycling, MBT AD 2
Aerobic Digestion NC MBT AD 2 (SRF) incineration_generic 30% 0% - 68% 322.06 -0.19 2015 596.36 83.05 73.00 (SRF), SRF to Incineration 46% 68%
1 (electricity only)

NC recycling, MBT AD 2 (SRF), SRF to
1 (electricity only)

lo recycling, MBT AD 2
Aerobic Digestion lo MBT AD 2 (SRF) incineration_generic 30% 0% - 62% 383.39 -0.32 2031 583.15 109.48 4311 (SRF), SRF to Incineration 74% 62%
1 (electricity only)

lo recycling, MBT AD 2 (SRF), SRF to
Incineration 1 (electricity only)

mid -d recycling, MBT AD 2
Aerobic Digestion mid -d MBT AD 2 (SRF) incineration_generic 30% 0% - 66% 349.19 -0.34 2031 526.48 96.27 41.49 (SRF), SRF to Incineration 74% 66%
1 (electricity only)

mid -d recycling, MBT AD 2 (SRF), SRF to
Incineration 1 (electricity only)

mid f recycling, MBT AD 2
Aerobic Digestion mid -f MBT AD 2 (SRF) incineration_generic 30% 0% - 58% 415.95 -0.30 2031 571.00 106.12 44.30 (SRF), SRF to Incineration 73% 58%
1 (electricity only)

mid - recycling, MBT AD 2 (SRF), SRF to
Incineration 1 (electricity only)

hi recycling, MBT AD 2
Aerobic Digestion hi MBT AD 2 (SRF) incineration_generic 30% 0% - 54% 470.01 -0.33 2031 601.46 119.76 37.62 (SRF), SRF to Incineration 81% 54%
1 (electricity only)

hi recycling, MBT AD 2 (SRF), SRF to
Incineration 1 (electricity only)

NC recycling, MBT AD 2 (SRF), SRF to NC recycling, MBT AD 2

Somant Kin Aerobic Digestion NC MBT AD 2 (SRF) cement_kiln 0% 100% - 68% 94.80 048 2031 596.36 83.05 73.00 (SHE), SAE o soment i 32% 68%
':e'me:yrﬂ:ﬁr“MBT AD2(SRF),SRF10 | o ohic Digestion lo MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 113.01 0.46 2031 583.15 109.48 4311 :%ﬁ:{cg;gg mil:gimn 68% 62%
g‘e‘?n:m'j{:“"g‘ MBTAD 2 (SRF). SRF10 | 5o\ opic Digestion mid d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 103.44 048 2031 526.48 96.27 4149 gg;; ':;y:"i:’;‘e'fnzjnfglf 67% 66%
g‘e‘?r"e'r:‘ej;:i"g‘ MBTAD 2 (SRF), SRF10 | » . 5bic Digestion mid -t MBT AD 2 (SRF) cement_kiln 0% 100% - 58% 123.01 0.46 2031 571.00 105.12 4430 gg:{?ﬁ“&g‘cyj:nﬁﬁ 66% 58%
:‘e'me:yrﬂ:ﬁr“MBT AD2(SRF),SRF10 o ohic Digestion hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 140.02 0.44 2031 601.46 119.76 37.62 rgﬁ:{céggg mil:g:ﬁmn 76% 54%
ggs":g;:"o"ng“ MBTAD 2 (SRF). SRF10 |5 obic Digestion NC MBT AD 2 (SRF) ATT_generic 30% 0% - 68% 291.80 021 2020 596.36 83.05 73.00 :}%:fggyg;ﬁgaion 46% 68%
Iéar:c"yccali:cg;‘l‘wBT AD2(SRF),SRFt0 | o ihic Digestion lo MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 348.01 033 2031 583.15 109.48 4311 :?;s:ﬂ;% x‘gaﬁ;m 74% 62%
g;;?c:fc’;':"g‘ MBTAD 2 (SRF). SRF10 | 5o opic Digestion mid d MBT AD 2 (SRF) ATT_generic 30% 0% - 66% 316.65 035 2031 526.48 96.27 4149 :‘gg;; rseg::i:gégsﬁlng 74% 66%
g;:;é:ﬁi?g‘ MBTAD 2 (SRF), SRF10 | » 5pic Digestion mid -t MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 377.32 032 2031 571.00 105.12 4430 ?gt;')r?;cﬁlngéggmﬁoi 73% 58%
ga':cﬁ’:::g“vm AD2(SRF),SRF10 o ohic Digestion hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 426,91 034 2031 601.46 119.76 37.62 ::és:;{ctls‘;gﬁ xgﬁcﬁm 81% 54%

NC recycling, MBT AD 2
Aerobic Digestion NC MBT AD 2 (SRF) power_station_generic 36% 0% - 68% 244.32 -0.45 2031 596.36 83.05 73.00 (SRF), SRF to 45% 68%
power_station_generic

NC recycling, MBT AD 2 (SRF), SRF to
power_station_generic
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
% jomass (% arbon Intenst
b Carbon Intensi CVfrom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option ‘echnology reatment Electrici Heat Untreated Treated (energy) EPS (mass)  EPS level EX (inc Collection |\ al @ residual treatment outputs) "¢>942 Waste
ity waste  waste (SRF) (gCOekwWh)  (COZeftonne) achievedupto = 10 (1) P (%)
costs) (EM)
) lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF). SRFto | 5 ic Digestion lo MBTAD 2 (SRF) | power_station_generic 36% 0% - 62% 291.38 045 2031 583.15 109.48 4311 (SRF), SRF to 74% 62%
power_station_generic power station_generic
) ) mid -d recycling, MBT AD 2
mid d recycling, MBT AD 2 (SRF), SRF 10 | 5\ ic pigestion mid d MBTAD 2 (SRF) | power_station_generic 36% 0% - 66% 265.48 0.46 2031 526.48 96.27 4149 (SRF), SRF to 74% 66%
power_station_generic power station_generic
) . mid f recycling, MBT AD 2
mid  recyoling, MBT AD 2 (SRF), SRF 10| 5 ic Digestion mid -t MBTAD 2 (SRF) | power_station_generic 36% 0% - 58% 316.21 045 2031 571.00 105.12 4430 (SRF), SRF to 73% 58%
power_station_generic power station_generic
) hi recycling, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRFto 5 ic Digestion hi MBTAD 2 (SRF) | power_station_generic 36% 0% - 54% 358.20 0.44 2031 601.46 119.76 37.62 (SRF), SRF to 81% 54%
power_station_generic power_station_generic
NC recycling, Incineration 1 (electricity 5 o\54; pigestion NG Incineration 1 30% 0% 62% 435.76 0.1 - 463.72 83.05 38.30 NC recycling, Inineration 1 46% 62%
only)_total (electricity only)_total (electricity only)_total
lo recycling, Incineration 1 (electricity Aerobic Digestion Io Incineration 1 30% 0% 57% 503.64 027 2031 52185 109.48 27.07 lo recycling, Incineration 1 74% 57%
only)_total (electricity only)_total (electricity only)_total
N - mid -d recycling,
mid -d recycling, Incineration 1 (electricity | 5 ic pigestion mid -d Incineration 1 30% 0% 57% 508.12 030 2031 464.85 96.27 25.36 Incineration 1 (electricity 74% 57%
only)_total (electricity only)_total ont. ot
mid - recyoling, Incineration 1 (electicity | e pigestion mid - Incineration 1 30% 0% 50% 55521 025 2031 506.39 105.12 27.39 mid -frecycling, Incineration 73% 50%
only)_total (electricity only)_total 1 (electricty only)_total
hi recycling, Incineration 1 (electricity Aerobic Digestion hi Incineration 1 30% 0% 47% 625.02 028 2031 55485 119.76 25.43 hi recycling, Incineration 1 80% 47%
only)_total (electricity only)_total (electricity only)_total
NC recycling, Incineration 2 (low . Incineration 2 (low N N N p . NC recycling, Incineration 2 N N
Chi) ot Aerobic Digestion NC ) 1ol 22% 10% 62% 41124 0.12 586.16 83.05 70.33 lonorp) ol 46% 62%
N S Incineration 2 (low N N N p Io recycling, Incineration 2 . N
Io recycling, Incineration 2 (low CHP)_total | Aerobic Digestion o ) 1ol 22% 10% 57% 47530 0.27 2031 581.05 109.48 4256 o by ol 74% 57%
N mid -d recycling,
mid d recycling, Incineration 2 (low Aerobic Digestion mid d Incineration 2 (low 22% 10% 57% 479.53 031 2031 524.45 96.27 4096 Incineration 2 (low 74% 57%
CHP)_total CHP)_total Ch) ot
mid f recycling, Incineration 2 (low . p Incineration 2 (low N N N p mid f recycling, Incineration N N
) o Aerobic Digestion mid £ ) 1ol 22% 10% 52% 523.96 0.26 2031 568.10 105.12 4354 2 o O ot 73% 52%
) N Incineration 2 (low N N N p hi recycling, Incineration 2 N N
hi recycling, Incineration 2 (low CHP)_total | Aerobic Digestion hi ) 1ol 22% 10% 47% 589.85 0.28 2031 599.56 119.76 37.13 on ab Lol 80% 47%
NC recycling, Incineration 3 (medium . Incineration 3 N N N p NC recycling, Incineration 3 N N
Chi) ot Aerobic Digestion NG odum GH) total 20% 20% 62% 32848 0.18 2015 580.80 83.05 68.93 (oo O o 46% 62%
lo recycling, Incineration 3 (medium o Incineration 3 N N N p lo recycling, Incineration 3 . N
Sy o Aerobic Digestion o (modiam GHP) total 20% 20% 57% 379.65 0.30 2031 578.46 109.48 4188 et GH) o 74% 57%
C ) mid -d recycling,
mid d recycling, Incineration 3 (medium | 5 ic Digestion mid d Icineration 3 20% 20% 57% 383.03 033 2031 521.84 96.27 4028 Incineration 3 (medium 74% 57%
CHP)_total (medium CHP)_total Ch) ot
mid - recycling, Incineration 3 (medium . p Incineration 3 N N N p mid f recycling, Incineration N N
iy o Aerobic Digestion A ohP) otal 20% 20% 52% 41853 0.29 2031 565.40 105.12 4283 3 (ot P ol 73% 52%
hi recycling, Incineration 3 (medium o Incineration 3 N N N p hi recycling, Incineration 3 N N
ey o Aerobic Digestion hi (modiam GHP) total 20% 20% 47% 47115 0.31 2031 597.60 119.76 36.61 (et GH) o 80% 47%
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
NC recycling, Incineration 4 (high : Incineration 4 (high N N N p NC recycling, Incineration 4 N N
Chi) ot Aerobic Digestion NC ) ot 16% 40% 62% 23422 0.29 2031 566.00 83.05 65.06 {righ P oal 46% 62%
o P Incineration 4 (igh N N N p Io recycling, Incineration 4 . N
lo recycling, Incineration 4 (high CHP)_total Aerobic Digestion o ) ot 16% 40% 57% 270.70 0.36 2031 57131 109.48 4001 (high OHPY toat 74% 57%
mid -d recycling, Incineration 4 (high Incineration 4 (high mid -d recycling,
- Aerobic Digestion mid d 16% 40% 57% 27311 039 2031 51464 96.27 38.39 Incineration 4 (igh 74% 57%
CHP)_total CHP)_total Ch) ot
mid - recycling, Incineration 4 (high : p Incineration 4 (high N N N p mid f recycling, Incineration N N
) o Aerobic Digestion mid £ ) ot 16% 40% 52% 208.42 0.35 2031 557.94 105.12 4088 ' tigh L) ot 73% 52%
hi recycling, Incineration 4 (high CHP)_total Aerobic Digestion hi cineration 4 (high 16% 40% 47% 335.95 036 2031 592.20 119.76 35.20 hi recycling, Incineration 4 80% 47%
yeling, 9 = 9 CHP)_total o o o - - - g - (high CHP)_total o o
) ) Incineration 5 NC recycling, Incineration &
NC recycling, Incineration 5 (medium Aerobic Digestion NG (medium efficiency 24% 0% 62% 54973 007 - 52477 83.05 5427 (medium efficiency 26% 62%
efficiency electricity)_total A !
electricity)_total electricity)_total
Jo recycling, ncinoration 5 (medium Incineration 5 lo recycling, Incineration 5
yoling, Aerobic Digestion o (medium efficiency 24% 0% 57% 635.37 024 2031 55137 109.48 3479 (medium efficiency 74% 57%
efficiency electricity)_total A !
electricity)_total electricity)_total
N ) Incineration 5 mid -d recycling,
mid d recycling, Incineration § (medium | 5 ic pigestion mid d (medium efficiency 24% 0% 57% 641.02 028 2031 494,57 96.27 3314 Incineration 5 (medium 74% 57%
efficiency electricity)_total A
electricity)_total efficiency electricity)_total
mid frocyoling, bcineration's (modium Incineration 5 mid - recycling, Incineration
yoling, Aerobic Digestion mid4  (medium eficiency 24% 0% 52% 70042 023 2020 537.16 105.12 35.44 5 (medium efficiency 73% 52%
efficiency electricity)_total A ;
electricity)_total electricity)_total
4 recycling, ncinoration 5 (medium Incineration 5 hi recycling, Incineration &
yoling, Aerobic Digestion hi (medium efficiency 24% 0% 47% 788.49 026 2031 577.14 119.76 31.26 (medium efficiency 80% 47%
efficiency electricity)_total A !
electricity)_total electricity)_total
NC recycling, Gasification 1_total Aerobic Digestion NC Gasification 1_total 30% 0% 62% 39539 014 2015 347.40 83.05 786 "“ﬁo';’c""g‘ Gasification 6% 62%
lo recycling, Gasification 1_total Aerobic Digestion lo Gasification 1_total 30% 0% 57% 45754 028 2031 46559 109.48 1235 "° ';fa’f""g‘ Gasification 74% 57%
mid -d recycling, Gasification 1_total Aerobic Digestion mid-d  Gasification 1_total 30% 0% 57% 461.28 032 2031 408.22 96.27 1055 mid -d recycling, 74% 57%
Gasification 1_total
) : mid f recycling,
mid f recycling, Gasification 1_total Aerobic Digestion mid4  Gasification 1_total 30% 0% 52% 50417 027 2031 44776 105.12 12.05 ool el 73% 52%
hi recycling, Gasification 1_total Aerobic Digestion hi Gasification 1_total 30% 0% 47% 568.01 029 2031 51238 119.76 1431 "1‘ :zfa’f""g‘ Gasification 80% 47%
NC recycling, Gasification 2_total Aerobic Digestion NC Gasification 2_total 21% 0% 62% 563.56 -0.08 - 53048 83.05 58.12 gﬁ;;cl’c""g‘ Gasification 26% 62%
lo recycling, Gasification 2_total Aerobic Digestion lo Gasification 2_total 21% 0% 57% 652.15 025 2031 558.48 109.48 36.66 '2° ';fa’f""g‘ Gasification 74% 57%
) ) P mid -d recycling,
mid -d recycling, Gasification 2_total Aerobic Digestion midd  Gasification2_total 21% 0% 57% 657.47 029 2031 501.73 96.27 35.01 74% 57%
Gasification 2_total
) : mid -f recycling,
mid f recycling, Gasification 2_total Aerobic Digestion mid4  Gasification2_total 21% 0% 52% 718.60 -0.23566 2020 544.58 105.12 37.38 e el 73% 52%
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APPENDIX C - SCENARIO OUTPUTS - ALL SCENARIOS

Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
hi recycling, Gasification 2_total Aerobic Digestion hi Gasification 2_total 21% 0% 47% 809.59 026 2031 58251 119.76 32,67 2‘ :zfa’c""g‘ Gasification 80% 47%
NC recycling, Gasification Gas Engine | 5 ic pigestion NG Gasification Gas 30% 0% 62% 38388 015 2015 50197 83.05 4830 NC recycling, Gasification 6% 62%
1_total Engine 1_total Gas Engine 1_total
1o recycling, Gasification Gas Engine Aerobic Digestion lo Gasification Gas 30% 0% 57% 44422 -0.29 2031 540.34 109.48 3191 1o recyeling, Gasification 74% 57%
1_total Engine 1_total Gas Engine 1_total
mid -d recycling, Gasification Gas Engine Gasification Gas mid d recyoling,
yoling. "GN Aerobic Digestion mid d 30% 0% 57% 44785 032 2031 48346 96.27 3024 Gasification Gas Engine 74% 57%
1_total Engine 1_total P
) mid f recycling,
mid - recyoling, Gasification Gas Engine 5 ic pigestion mid - Gasification Gas 30% 0% 50% 489.49 027 2031 50567 105.12 32.43 Gasification Gas Engine 73% 50%
1_total Engine 1_total P
hi recycling, Gasification Gas Engine Aerobic Digestion hi Gasification Gas 30% 0% 47% 55147 029 2031 568.81 119.76 29.08 hi recycling, Gasification 80% 47%
1_total Engine 1_total Gas Engine 1_total
NC recycling, Gasification Gas Engine 5 ic pigestion NG Gasification Gas 32% 0% 62% 36196 016 2015 47387 83.05 4095 NC recycling, Gasification 26% 62%
2_total Engine 2_total Gas Engine 2_total
1o recycling, Gasification Gas Engine Aerobic Digestion lo Gasification Gas 32% 0% 57% 41886 -0.29 2031 526.75 109.48 2835 1o recyeling, Gasification 74% 57%
2_total Engine 2_total Gas Engine 2_total
mid -d recycling, Gasification Gas Engine Gasification Gas mid d recyoling,
yoling. "GN Aerobic Digestion mid d 32% 0% 57% 42228 033 2031 469.79 96.27 26.66 Gasification Gas Engine 74% 57%
2_total Engine 2_total P
) mid f recycling,
mid - recyoling, Gasification Gas Engine | 5 ic pigestion mid - Gasification Gas 32% 0% 50% 46154 028 2031 51150 105.12 28.73 Gasification Gas Engine 73% 50%
2_total Engine 2_total P
hi recycling, Gasification Gas Engine Aerobic Digestion hi Gasification Gas 32% 0% 47% 519.98 -0.30 2031 558.55 119.76 26.40 hi recyeling, Gasification 80% 47%
2_total Engine 2_total Gas Engine 2_total
NC recycling, True Pyrolysis 1_total Aerobic Digestion NC T'“e‘ "‘yoﬁ'lys's 32% 0% 62% 364.76 014 2015 528.86 83.05 55.34 "“ﬁo';’c""g‘ True Pyrolysis 6% 62%
lo recycling, True Pyrolysis 1_total Aerobic Digestion lo T'“e‘ "‘yoﬁ'lys's 32% 0% 57% 422.12 028 2031 55334 109.48 3531 "° ';fa’f""g‘ True Pyrolysis 74% 57%
mid -d recycling, True Pyrolysis 1_total  Aerobic Digestion mid -d True Pyrolysis 32% 0% 57% 42555 032 2031 49656 96.27 33.66 mid -d recycling, True 74% 57%
1_total Pyrolysis 1_total
mid -f recycling, True Pyrolysis 1_total  Aerobic Digestion mid - True Pyrolysis 32% 0% 529 465.12 027 2031 53022 105.12 35.98 mid -frecyoling, True 73% 50%
1_total Pyrolysis 1_total
hi recycling, True Pyrolysis 1_total Aerobic Digestion hi T'“e‘ "‘yoﬁ'lys's 32% 0% 47% 524.04 029 2031 57863 119.76 3165 "1‘ :zfa’f""g‘ True Pyrolysis 80% 47%
) NC recycling, Dirty MRF 1,
NC recyciing, Dirty MRF 1, SRF to Aerobic Digestion NG Dirty MRF 1 incineration_generic 30% 0% - 69% 37255 026 2031 54598 83.05 59.82 SRF to Incineration 1 50% 69%
Incineration 1 (electricity only) ety o)
. lo recycling, Dirty MRF 1,
lo recycling, Dirty MRF 1, SRF to Aerobic Digestion Io Dirty MRF 1 incineration_generic 30% 0% - 63% 43474 035 2031 560.21 109.48 3711 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) ety oy
- mid -d recycling, Dirty MRF
mid -d recycling, Dirty MAF 1, SRF to Aerobic Digestion mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 466.94 035 2031 507.02 96.27 36.40 1, SRF to Incineration 1 75% 61%
Incineration 1 (electricity only) ety oy
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Table 1: Carbon Intensity ‘Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency | Calorific Value (CV) from s Costs
(%) biomass (%) Carbon Intensity oVirom
i A Floor Fraction of municipal )
Total
Option AD option Recycing | amary Secondary (Therma) Performance CAPEXOP Option name waste recycled (including 10T O
option echnology reatmen . Untreated Treated (energy) EPS (mass)  EPS level " Collection | _. residual treatment outputs) "¢>942 Waste
Electricity Heat ; EX (inc Disposal (£1) %)
waste  waste(SRF) (gCOzelkwh)  (tCOZeftonne) achievedupto = (n¢ o)
costs) (EM)
- mid -f recycling, Dirty MRF
mid - recycling, Dirty MRF 1, SRF to Aerobic Digestion mid - Dirty MRF 1 incineration_generic 30% 0% - 58% 492.11 033 2031 547.70 105.12 38.20 1, SRF to Incineration 1 75% 58%
Incineration 1 (electricity only) ety oy
hi recycling, Dirty MRF 1,
hi recycling, Dirty MRF 1, SRF to Aerobic Digestion hi Dirty MRF 1 incineration_generic 30% 0% - 50% 57317 034 2031 584.18 119.76 33.10 SRF to Incineration 1 82% 50%
Incineration 1 (electricity only) ety o)
NC recyaling, Dirty MRF 1, SRF to Aerobic Digestion NG Dirty MRF 1 ATT_generic 30% 0% - 69% 338.05 028 2031 54598 83.05 59.82 NC recycling. Dirty MRF 1, 50% 69%
Gasification 1 SRF to Gasification 1
lo recycling, Dirty MRF 1, SRF to Aerobic Digestion Io Dirty MRF 1 ATT_generic 30% 0% - 63% 395.13 036 2031 560.21 109.48 3711 1o recycling, Dirty MRF 1, 76% 63%
1 SRF to Gasification 1
mid -d recycling, Dirty MRF 1, SRF to Aerobic Digestion mid -d Dirty MRF 1 ATT_generic 30% 0% - 61% 42394 036 2031 507.02 96.27 36.40 mid d recycling, Dirty MRF 75% 61%
Gasification 1 1, SRF to Gasification 1
mid -f recycling, Dirty MRF 1, SRF to P ) N N . N p mid -f recycling, Dirty MRF N N
ooy Aerobic Digestion mid £ Dirty MRF 1 ATT_generic 30% 0% 58% 446.99 0.34 2031 547.70 105.12 38.20 T eRF o Cactioatom 75% 58%
hi recycling, Dirty MRF 1, SRF to ) N N . N p i recycling, Dirty MRF 1, . .
o, D Aerobic Digestion hi Dirty MRF 1 ATT_generic 30% 0% 52% 521.11 0.35 2031 584.18 119.76 33.10 e 82% 52%
NG recycling, MHT 2, SRF
NC recyaling, MHT 2, SRF to Aerobic Digestion NG MHT 2 Gasification_CHP_generi 32% 26% - 70% 140.20 038 2031 64219 83.05 85.00 to 50% 70%
Gasification_GHP_generic 3 Gasifcation GHP_generic
1o recycling, MHT 2, SRF to Aerobic Digestion Io MHT 2 Gasification CHP_generi 32% 26% - 64% 171.25 041 2031 607.11 109.48 4938 1o recycling, MHT 2, SRF to 77% 64%
Gasification_GHP_generic < Gasification_GHP_generic
) mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Aerobic Digestion mid -d MHT 2 Gasification GHP_generi 32% 26% - 70% 145.84 042 2031 54087 96.27 47.61 SRFto 76% 70%
Gasification_GHP_generic < Gasiteation GHP_generic
) mid 1 recycling, MHT 2,
mid - recycling, MHT 2, SAF to Aerobic Digestion mid - MHT 2 Gasification CHP_generi 32% 26% - 61% 186.04 040 2031 59555 105.12 50.72 SRFto 76% 61%
Gasification_CHP_generic < Gasiieation GHP_generic
hi recycling, MHT 2, SRF to Aerobic Digestion hi MHT 2 Gasification GHP_generi 32% 26% - 55% 21751 040 2031 61827 119.76 4202 hi recycling, MHT 2, SRF to 84% 55%
Gasification_CHP_generic < Gasification_GHP_generic
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recy Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Untreated | Treated (energy) EPS (mass) 8 N Collection .
Electricity Heat achievedup  EX (inc Disposal (£t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1)
costs) (EM)
NC recycling, MBT aerobic 2 (landfil)  Aerobic Digestion NC MBT aerobic 2 #NA 0% 0% - 0% 0.00 -0.09 - 645.96 83.05 85.98 NC recycling, MBT 33% 0%
(landfil) aerobic 2 (landil)
o recycling, MBT aerobic 2 (landfil)  Aerobic Digestion lo MBL;E(;'OI:I’)'C 2 #NA 0% 0% - 0% 0.00 -0.29 2031 606.51 109.48 49.22 '2“‘ (1:%:::)"9‘ MBT aerobic 68% 0%
mid -d recycling, MBT aerobic 2 (landfil) Aerobic Digestion mid -d MBT aerobic 2 #NA 0% 0% - 0% 0.00 -0.31 2031 543.76 96.27 46.01 mid -d recycling, MBT 66% 0%
(landfil) aerobic 2 (landill
mid -f recycling, MBT aerobic 2 (landfill) Aerobic Digestion mid -f MBT aerobic 2 #NA 0% 0% - 0% 0.00 -0.28 2031 596.77 105.12 51.04 mid - recycling, MBT 66% 0%
(landfil) aerobic 2 (landill
hi recycling, MBT aerobic 2 (landfil) ~ Aerobic Digestion hi MBL::(;,?;’)'C 2 #NA 0% 0% - 0% 0.00 -0.32 2031 624.74 119.76 372 '2“ J:rféf“'l')"g MBT aerobic 75% 0%
NC recycling, MBT biostab 1 Aerobic Digestion NC MBT biostab 1 #NA 0% 0% - 0% 0.00 -0.10 - 639.91 83.05 84.40 :Igszzzyf""g‘ MBT 32% 0%
o recycling, MBT biostab 1 Aerobic Digestion lo MBT biostab 1 #NA 0% 0% - 0% 0.00 -0.29 2031 603.49 109.48 48.43 '1" recycling, MBT biostab 67% 0%
mid -d recycling, MBT biostab 1 Aerobic Digestion mid -d MBT biostab 1 #NA 0% 0% - 0% 0.00 -0.31 2031 540.88 96.27 4526 Eg’s":brfcy“""g‘ MBT 66% 0%
mid -f recycling, MBT biostab 1 Aerobic Digestion mid -f MBT biostab 1 #NA 0% 0% - 0% 0.00 -0.28 2031 594.24 105.12 50.38 gg’s";ﬁ“y“""g‘ MBT 65% 0%
hi recycling, MBT biostab 1 Aerobic Digestion hi MBT biostab 1 #NA 0% 0% - 0% 0.00 -0.32 2031 623.26 119.76 43.33 '1“ recycling, MBT biostab 75% 0%
NG recycling, MBT aerobic 2 (landil) | \V6tAD with biogas to NC MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.09 - 646.40 83.05 86.10 NC recycling, MBT 33% 0%
transport fuel (landfil) aerobic 2 (landil)
lo recycling, MBT aerobic 2 (landfily | V6L AD with biogas to lo MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.29 2031 608.32 109.48 49.70 lo recycling, MBT aerobic 68% 0%
transport fuel (landfil) 2 (landfil)
mid -f recycling, MBT aerobic 2 (landfil) V6t AD with biogas to mid -f MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.28 2031 598.29 105.12 51.44 mid -f recycling, MBT 66% 0%
transport fuel (landfil) aerobic 2 (landill
hi recycling, MBT aerobic 2 (landfil) | V6L AD with biogas to hi MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.32 2031 627.19 119.76 4436 hi recycling, MBT aerobic 75% 0%
transport fuel (landfil) 2 (landfil)
NC recycling, MBT biostab 1 Wet AD with biogas to NC MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.10 - 640.35 83.05 84.51 NG recycling, MBT 32% 0%
transport fuel biostab 1
o recycling, MBT biostab 1 Wet AD with biogas to lo MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.29 2031 605.31 109.48 48.91 lo recycling, MBT biostab 67% 0%
transport fuel 1
mid -f recycling, MBT biostab 1 Wet AD with biogas to mid - MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.28 2031 595.76 105.12 50.78 mid -f recycling, MBT 65% 0%
transport fuel biostab 1
hi recycling, MBT biostab 1 Wet AD with biogas to hi MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.32 2031 625.71 119.76 43.97 hi recycling, MBT biostab 75% 0%
transport fuel 1
NG recycling, MBT aerobic 2 (landil) |V AD with biogas to NC MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.09 - 646.23 83.05 86.05 NC recycling, MBT 33% 0%
grid injection (landfil) aerobic 2 (landill
lo recycling, MBT aerobic 2 (landfily | \VS{AD with biogas to lo MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.29 2031 607.62 109.48 49.51 lo recycling, MBT aerobic 68% 0%
grid injection (landfil) 2 (landfil)
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity .
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EVSlevel CAPEX:OP o . .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)

mid -f recycling, MBT aerobic 2 (landfil) V&t A with biogas to mid -f MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.28 2031 597.71 105.12 51.29 mid f recycling, MBT 66% 0%
grid injection (lanfil) aerobic 2 (landil)

hi recycling, MBT aerobic 2 (landfily |Vt AD with biogas to hi MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.32 2031 626.25 119.76 4411 hi recycling, MBT aerobic 75% 0%
grid injection (lanil) 2 (landil)

NC recycling, MBT biostab 1 Wet AD with biogas to NC MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.10 - 640.18 83.05 84.47 NG recycling, MBT 32% 0%
grid injection biostab 1

o recycling, MBT biostab 1 g"‘:lz‘ :lgc‘:f;: biogas to lo MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.29 2031 604.61 109.48 4873 '1° recycling, MBT biostab 67% 0%

mid -f recycling, MBT biostab 1 Wet AD with biogas to mid -f MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.28 2031 595.18 105.12 50.62 mid -f recycling, MBT 65% 0%
grid injection biostab 1

hi recycling, MBT biostab 1 g"‘:lz‘ :lgc‘:f;: biogas to hi MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.32 2031 624.77 119.76 372 '1“ recycling, MBT biostab 75% 0%

mid -d recycling, MBT arobic 2 (landil) V6t AD with biogas to mid -d MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.31 2031 544.60 96.27 46.23 mid -d recycling, MBT 66% 0%
transport fuel (lanil) aerobic 2 (landil)

mid -d recycling, MBT biostab 1 Wet AD with biogas to mid -d MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.31 2031 541.72 96.27 45.48 mid -d recycling, MBT 66% 0%
transport fuel biostab 1

mid -d recycling, MBT aerobic 2 (landil) V6t AD with biogas to mid -d MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.31 2031 544.28 96.27 46.15 mid -d recycling, MBT 66% 0%
grid injection (lanfil) aerobic 2 (landil)

mid -d recycling, MBT biostab 1 Wet AD with biogas to mid -d MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.31 2031 541.40 96.27 4539 mid -d recycling, MBT 66% 0%
grid injection biostab 1

hi recycling, MBT aerobic 2 (landfily V6L AD with electricity hi MBT aerobic 2 #NA 0% 0% - 0% 50.50 -0.35 2031 618.64 119.76 212 hi recycling, MBT aerobic 75% 0%
generation (landfil) 2 (landil)

hi recycling, MBT biostab 1 ;‘;ﬁ‘e’r‘;::‘" electricity hi MBT biostab 1 #NA 0% 0% - 0% 50.50 035 2031 617.16 119.76 173 '1“ recycling, MBT biostab 75% 0%

NG recycling, MBT aerobic 2 (landfil) V6L AD wilh electricity NG MBT aerobic 2 #NA 0% 0% - 0% 50.50 -0.10 - 644.86 83.05 85.69 NC recycling, MBT 33% 0%
generation (landil) aerobic 2 (landil)

lo recycling, MBT aerobic 2 (landfily V6L AD with electricity lo MBT aerobic 2 #NA 0% 0% - 0% 50.50 -0.31 2031 601.99 109.48 48.04 lo recycling, MBT aerobic 68% 0%
generation (landill 2 (landil)

mid -f recycling, MBT aerobic 2 (landfil) V6L AD with electricity mid -f MBT aerobic 2 #NA 0% 0% - 0% 50.50 -0.30 2031 592.98 105.12 50.05 mid -f recycling, MBT 66% 0%
generation (landill aerobic 2 (landill)

NC recycling, MBT biostab 1 Wet AD with electricity NC MBT biostab 1 #NA 0% 0% - 0% 50.50 011 - 638.82 83.05 84.11 NG recycling, MBT 32% 0%
generation biostab 1

o recycling, MBT biostab 1 ;‘;ﬁ‘e’r‘;::‘" electricity o MBT biostab 1 #NA 0% 0% - 0% 50.50 -0.31 2031 598.98 109.48 47.25 '1" recycling, MBT biostab 67% 0%

mid -f recycling, MBT biostab 1 Wet AD with electricity mid -f MBT biostab 1 #NA 0% 0% - 0% 50.50 -0.30 2031 590.46 105.12 49.39 mid -f recycling, MBT 65% 0%
generation biostab 1

mid -d recycling, MBT aerobic 2 (landil) V6L AD with electricity mid -d MBT aerobic 2 #NA 0% 0% - 0% 50.50 -0.32 2031 541.67 96.27 45.47 mid -d recycling, MBT 66% 0%
generation (landill aerobic 2 (landill)

mid -d recycling, MBT biostab 1 Wet AD with electricity mid -d MBT biostab 1 #NA 0% 0% - 0% 50.50 -0.32 2031 538.79 96.27 44.71 mid -d recycling, MBT 66% 0%
generation biostab 1
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APPENDIX D - SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity i
o Fraction of municipal CV from
Ontion 2D option Recy Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EVSlevel CAPEX:OP o . .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 cement_kin 0% 100% . 70% 77.20 -0.46 2031 550.71 96.27 47.83 mid -d recycling, MHT 2, 71% 70%
cement kiln transport fuel SRF to cement_kiln
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 cement_kin 0% 100% . 70% 77.20 -0.46 2031 550.39 96.27 47.75 mid -d recycling, MHT 2, 71% 70%
cement kiln grid injection SRF to cement_kiln
lo recycling, MBT aerobic 4, SRFto | Wet AD with biogas to o MBT aerobic 4 cement_kiln 0% 100% - 73% 78.01 042 2031 608.48 109.48 49.74 lo recycling, MBT aerobic 72% 73%
cement kiln transport fuel 4, SRF to cement_kiln
lo recycling, MBT aerobic 4, SRFto |\ Wet AD with biogas to o MBT aerobic 4 cement_kiln 0% 100% - 73% 78.01 042 2031 607.78 109.48 49.56 lo recycling, MBT aerobic 72% 73%
cement kil grid injection 4, SRF to cement_kiln
NG recycling, MHT 2, SRF to Wet AD with biogas to NC MHT 2 cement_kin 0% 100% . 70% 80.36 -0.46 2031 642.63 83.05 85.11 NC recycling, MHT 2, SRF 4% 70%
cement kil transport fuel to cement kil
NG recycling, MHT 2, SRF to Wet AD with biogas to NC MHT 2 cement_kiln 0% 100% - 70% 80.36 -0.46 2031 642.46 83.05 85.07 NC recycling, MHT 2, SRF 4% 70%
cement_ kil grid injection to cement kil
NC recycling, MBT
NG recyciing, MBT aerobic 4, SRF to | Wet AD with biogas to NC MBT aerobic 4 cement_kiln 0% 100% - 79% 81.22 0.38 2031 645.86 83.05 85.96 aerobic 4, SRF to 41% 79%
cement_ kil transport fuel
cement ki
NC recycling, MBT
NG recyciing, MBT aerobic 4, SRF to |\ Wet AD with biogas to NC MBT aerobic 4 cement_kiln 0% 100% - 79% 81.22 0.38 2031 645.69 83.05 85.91 aerobic 4, SRF to 41% 79%
cement_ kil grid injection
cement kil
NG recycling, MHT 2, SRF to Wet AD with eleciricity NC MHT 2 cement_kiln 0% 100% - 70% 81.57 -0.46 2031 641.10 83.05 84.71 NC recycling, MHT 2, SRF 4% 70%
cement_ kil generation to cement kil
NG recycling, MHT 2, SRF to Dry AD vith electricity NC MHT 2 cement_kiln 0% 100% - 70% 82.17 -0.46 2031 642.20 83.05 85.00 NC recycling, MHT 2, SRF 4% 70%
cement_ kil generation to cement kiln
NG recycling, MHT 2, SRF to Aerobic Digestion NC MHT 2 cement_kiln 0% 100% - 70% 82.22 0.46 2031 642.19 83.05 85.00 NC recycling, MHT 2, SRF 1% 70%
cement_kiln to cement kiln
mid -d recycling, MHT 2, SRF to Wet AD with eleciricity mid -d MHT 2 cement_kiln 0% 100% . 70% 82.40 0.47 2031 547.78 96.27 47.06 mid -d recycling, MHT 2, 71% 70%
cement kiln generation SRF to cement kiln
NC recycling, MBT
NG recyciing, MBT aerobic 4, SRF to | Wet AD with electricity NC MBT aerobic 4 cement_kiln 0% 100% . 79% 83.65 0.38 2031 644.33 83.05 85.55 aerobic 4, SRF to 4% 79%
cement_kiln generation
cement ki
o recycling, MHT 2, SRF to cement_kiln |16t AD with biogas to lo MHT 2 cement_kiln 0% 100% - 64% 84.06 -0.45 2031 608.92 109.48 49.85 lo recycling, MHT 2, SRF 72% 64%
transport fuel to cement kiln
o recycling, MHT 2, SRF to cement_kiln VSt AD with biogas to lo MHT 2 cement_kiln 0% 100% - 64% 84.06 -0.45 2031 608.23 109.48 49.67 lo recycling, MHT 2, SRF 72% 64%
grid injection to cement kiln
NC recycling, MBT
NG recyciing, MBT aerobic 4, SRF to | Dry AD with electricity NC MBT aerobic 4 cement_kiln 0% 100% . 79% 84.84 0.38 2031 645.43 83.05 85.84 aerobic 4, SRF to 4% 79%
cement_kiln generation
cement kil
NC recycling, MBT
Ne ’ec‘yi"lng' MBT aerobic 4, SRF 0| 5oy i Digestion NC MBT aerobic 4 cement_kiln 0% 100% - 79% 85.01 0.38 2031 645.42 83.05 85.84 aerobic 4, SRF to 41% 79%
cement kin cement kil
mid -d recycling, MHT 2, SRF to Dry AD vith electricity mid -d MHT 2 cement_kiln 0% 100% . 70% 85.00 -0.46 2031 549.88 96.27 47.62 mid -d recycling, MHT 2, 71% 70%
cement kiln generation SRF to cement kiln
mid -d recycling, MHT 2, SRF to Aerobic Digestion mid -d MHT 2 cement_kiln 0% 100% - 70% 85.48 046 2031 549.87 96.27 4761 mid -d recycling, MHT 2, 1% 70%
cement kiln SRF to cement kiln
hi recycling, MBT aerobic 4, SRFto | Wet AD with biogas to hi MBT aerobic 4 cement_kiln 0% 100% . 60% 88.55 -0.40 2031 627.96 119.76 44.56 hi recycling, MBT aerobic 80% 60%

cement_kiln

transport fuel
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recy Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EVSlevel CAPEX:OP o . .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
hi recycling, MBT aerobic 4, SRFto | Wet AD with biogas to hi MBT aerobic 4 cement_kin 0% 100% . 60% 88.55 -0.40 2031 627.02 119.76 44.31 hi recycling, MBT aerobic 80% 60%
cement_kiin grid injection 4, SRF to cement_kiln
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 cement_kin 0% 100% . 70% 90.53 0.44 2031 550.71 96.27 47.83 mid -d recycling, MHT 1, 71% 70%
cement_kiin transport fuel SRF to cement_kiln
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 cement_kin 0% 100% . 70% 90.53 0.44 2031 550.39 96.27 47.75 mid -d recycling, MHT 1, 71% 70%
cement_kiin grid injection SRF to cement_kiln
NG recycling, MHT 1, SRF to Wet AD with biogas to NC MHT 1 cement_kin 0% 100% . 70% 92.76 -0.42 2031 642.63 83.05 85.11 NC recycling, MHT 1, SRF 4% 70%
cement_kiin transport fuel to cement_kiln
NG recycling, MHT 1, SRF to Wet AD with biogas to NC MHT 1 cement_kiln 0% 100% - 70% 92.76 -0.42 2031 642.46 83.05 85.07 NC recycling, MHT 1, SRF 4% 70%
cement_kiin grid injection to cement_kiln
hi recycling, MHT 2, SRF to cement kiln |16t AD with biogas to hi MHT 2 cement_kiln 0% 100% - 55% 92.91 -0.43 2031 620.72 119.76 42,66 hi recycling, MHT 2, SRF 80% 55%
transport fuel to cement kiln
hi recycling, MHT 2, SRF to cement kiln | \VSUAD with biogas to hi MHT 2 cement_kiln 0% 100% - 55% 92.91 -0.43 2031 619.78 119.76 4242 hi recycling, MHT 2, SRF 80% 55%
grid injection to cement kiln
NC recyciing, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to NC MBT AD 2 (SRF) cement_kiln 0% 100% - 68% 93.00 -0.48 2031 596.80 83.05 73.12 (SRF), SRF to 32% 68%
cement_kiin transport fuel
cement_kiin
NC recyciing, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to NC MBT AD 2 (SRF) cement_kiln 0% 100% - 68% 93.00 -0.48 2031 596.63 83.05 73.07 (SRF), SRF to 32% 68%
cement_kiin grid injection
cement_kiin
mid -f recycling, MBT
mid - recycling, MBT aerobic 4, SRF to. Wet AD with biogas to mid -f MBT aerobic 4 cement_kiln 0% 100% - 68% 93.24 -0.40 2031 599.37 105.12 51.72 aerobic 4, SRF to 71% 68%
cement_kiln transport fuel
cement_kiin
mid -f recycling, MBT
mid - recycling, MBT aerobic 4, SRF to. Wet AD with biogas to mid -f MBT aerobic 4 cement_kiln 0% 100% - 68% 93.24 -0.40 2031 598.79 105.12 51.57 aerobic 4, SRF to 71% 68%
cement_kiin grid injection
cement_kiin
o recycling, MHT 2, SRF to cement_kiln 'V SUAD with electricity lo MHT 2 cement_kiln 0% 100% - 64% 93.88 -0.48 2031 602.59 109.48 48.20 lo recycling, MHT 2, SRF 72% 64%
generation to cement_kiln
mid - recycling, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 cement_kiln 0% 100% - 61% 93.92 044 2031 597.07 105.12 51.12 mid -f recycling, MHT 2, 1% 61%
cement_kiin transport fuel SRF to cement_kiln
mid - recycling, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 cement_kiln 0% 100% - 61% 93.92 0.4 2031 596.48 105.12 50.97 mid -f recycling, MHT 2, 1% 61%
cement_kiin grid injection SRF to cement_kiln
NC recyciing, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to. Wet AD with electricity NG MBT AD 2 (SRF) cement kiln 0% 100% - 68% 94.15 -0.48 2031 595.27 83.05 7272 (SRF), SRF to 32% 68%
cement_kiin generation
cement_kiin
NG recycling, MHT 1, SRF to Wet AD with eleciricity NC MHT 1 cement_kiln 0% 100% . 70% 94.37 0.43 2031 641.10 83.05 84.71 NC recycling, MHT 1, SRF 4% 70%
cement kiin generation to cement_kiln
NC recyciing, MBT AD 2
cement_kiln A A - A X -0. . . . 3 to A A
NC recyoling, MBT AD 2 (SRF), SRFto Dry AD with electricity NC MBT AD 2 (SRF) Kl 0% 100% 68% 94.65 0.48 2031 596.37 83.05 73.00 SRF), SRF 32% 68%
cement_kiin generation
cement_kiin
NC recyciing, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF 10| 5 chic Digestion NC MBT AD 2 (SRF) cement_kiln 0% 100% - 68% 94.80 048 2031 596.36 83.05 73.00 SRF), SRF to 32% 68%
9
cement_kiin omont Kin
o recycling, MHT 1, SRF to cement_kiln |16t AD with biogas to lo MHT 1 cement_kiln 0% 100% - 64% 94.98 0.4 2031 608.92 109.48 49.85 lo recycling, MHT 1, SRF 72% 64%
transport fuel to cement_kiln
o recycling, MHT 1, SRF to cement_kiln | V6t AD with biogas to lo MHT 1 cement_kiln 0% 100% - 64% 94.98 0.4 2031 608.23 109.48 49.67 lo recycling, MHT 1, SRF 72% 64%
grid injection to cement_kiln
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity "
oo Fraction of municipal CcV from
Ontion AD option Recycling Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Untreated | Treated (energy) EPS (mass) 8 N Collection .
Electricity Heat achievedup  EX (inc Disposal (£t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
NG recycling, MHT 1, SRF to Dry AD vith electricity NC MHT 1 cement_kin 0% 100% . 70% 95.06 -0.42 2031 642.20 83.05 85.00 NC recycling, MHT 1, SRF 4% 70%
cement_kiin generation to cement_kiln
NG recycling, MHT 1, SRF to Aerobic Digestion NC MHT 1 cement_kiln 0% 100% - 70% 95.27 042 2031 642.19 83.05 85.00 NC recycling, MHT 1, SRF 41% 70%
cement_kiin to cement_kiln
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to mid -d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 95.46 -0.48 2031 527.31 96.27 “a.7 2 (SRF), SRF to 67% 66%
to cement_kiln transport fuel ot i
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF Wet AD with biogas to mid -d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 95.46 -0.48 2031 526.99 96.27 41.62 2 (SRF), SRF to 67% 66%
to cement_kiln grid injection e mont K
lo recycling, MBT aerobic 4, SRFto | Wet AD with electricity o MBT aerobic 4 cement_kiln 0% 100% - 73% 95.67 0.44 2031 602.15 109.48 48.08 lo recycling, MBT aerobic 72% 73%
cement_kiin generation 4, SRF to cement_kiln
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to lo MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 97.46 -0.46 2031 584.97 109.48 4359 (SRF), SRF to 68% 62%
cement_kiin transport fuel omont Kin
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to lo MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 97.46 -0.46 2031 584.27 109.48 43.40 (SRF), SRF to 68% 62%
cement_kiin grid injection omont Kin
mid -d recycling, MHT 1, SRF to Wet AD with eleciricity mid -d MHT 1 cement_kiln 0% 100% . 70% 97.77 -0.45 2031 547.78 96.27 47.06 mid -d recycling, MHT 1, 71% 70%
cement_kiin generation SRF to cement_kiln
o recycling, MHT 2, SRF to cement_kiln DY AD with electricity lo MHT 2 cement_kiln 0% 100% - 64% 98.55 -0.45 2031 607.14 109.48 49.39 lo recycling, MHT 2, SRF 72% 64%
generation to cement_kiln
o recycling, MHT 2, SRF to cement_kiln Aerobic Digestion lo MHT 2 cement_kiln 0% 100% - 64% 100.37 -0.45 2031 607.11 109.48 49.38 :2 ’C?:rx:'n""g};“':'m 2, SAF 72% 64%
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with electricity mid -d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 100.44 -0.49 2031 524.39 96.27 40.94 2 (SRF), SRF to 67% 66%
to cement_kiln generation cemont Kin
mid -d recycling, MHT 1, SRF to Dry AD vith electricity mid -d MHT 1 cement_kiln 0% 100% . 70% 100.97 0.44 2031 549.88 96.27 47.62 mid -d recycling, MHT 1, 71% 70%
cement kiin generation SRF to cement_kiln
mid -d recycling, MHT 1, SRF to Aerobic Digestion mid -d MHT 1 cement_kiln 0% 100% - 70% 102.32 0.4 2031 549.87 96.27 47561 mid -d recycling, MHT 1, 1% 70%
cement kiin SRF to cement_kiln
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF |Dry AD with electricity mid -d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 102.52 -0.48 2031 526.49 96.27 41.49 2 (SRF), SRF to 67% 66%
to cement_kiln generation cemont Kin
hi recycling, MHT 1, SRF to cement kiln |16t AD with biogas to hi MHT 1 cement_kiln 0% 100% - 55% 102.68 -0.41 2031 620.72 119.76 42,66 hi recycling, MHT 1, SRF 80% 55%
transport fuel to cement_kiln
hi recycling, MHT 1, SRF to cement kiln VU AD with biogas to hi MHT 1 cement_kiln 0% 100% - 55% 102.68 -0.41 2031 619.78 119.76 4242 hi recycling, MHT 1, SRF 80% 55%
grid injection to cement_kiln
mid - recycling, MHT 2, SRF to Wet AD with eleciricity mid -f MHT 2 cement_kiln 0% 100% . 61% 103.06 -0.46 2031 591.76 105.12 49.73 mid -f recycling, MHT 2, 71% 61%
cement_kiin generation SRF to cement_kiln
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF | o/ i pigestion mid -d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 103.44 -0.48 2031 526.48 96.27 41.49 2 (SRF), SRF to 67% 66%
to cement_kiln e ont K
lo recycling, MBT aerobic 4, SRFto | Dry AD with electricity o MBT aerobic 4 cement_kiln 0% 100% - 73% 104.72 042 2031 606.69 109.48 49.27 lo recycling, MBT aerobic 72% 73%
cement_kiin generation 4, SRF to cement_kiln
mid f recycling, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 cement_kiln 0% 100% - 61% 106.76 042 2031 597.07 105.12 51.12 mid -f recycling, MHT 1, 1% 61%
cement_kiin transport fuel SRF to cement_kiln
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
Ontion AD option Recycling Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EVSlevel CAPEX:OP o . .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid - recycling, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 cement_kiln 0% 100% - 61% 106.76 042 2031 596.48 105.12 50.97 mid -f recycling, MHT 1, 1% 61%
cement_kiin grid injection SRF to cement_kiln
o recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity o MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 106.84 -0.48 2031 578.64 109.48 41.93 (SRF), SRF to 68% 62%
cement_kiin generation
cement kiln
mid - recycling, MHT 2, SRF to Dry AD vith electricity mid -f MHT 2 cement_kiln 0% 100% - 61% 106.95 0.4 2031 595.57 105.12 50.73 mid -f recycling, MHT 2, 1% 61%
cement_kiin generation SRF to cement_kiln
mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to| Wet AD with biogas to mid -d MBT aerobic 4 cement_kiln 0% 100% - 65% 107.59 -0.40 2031 554.23 96.27 48.75 aerobic 4, SRF to 1% 65%
cement_kiin transport fuel
cement kiln
mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to| Wet AD with biogas to mid -d MBT aerobic 4 cement_kiln 0% 100% - 65% 107.59 -0.40 2031 553.91 96.27 48.67 aerobic 4, SRF to 71% 65%
cement_kiin grid injection
cement kiln
o recycling, MHT 1, SRF to cement_kiln | \VSUAD with electricity lo MHT 1 cement_kiln 0% 100% - 64% 107.71 -0.46 2031 602.59 109.48 48.20 o recycling, MHT 1, SRF 72% 64%
generation to cement_kiln
mid - recycling, MHT 2, SRF to Aerobic Digestion mid -f MHT 2 cement_kiln 0% 100% - 61% 109.04 0.4 2031 595.55 105.12 50.72 mid -f recycling, MHT 2, 1% 61%
cement_kiin SRF to cement_kiln
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | Wet AD with biogas to mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 109.11 -0.46 2031 57252 105.12 4470 2 (SRF), SRF to 66% 58%
to cement_kiln transport fuel
cement kiln
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | Wet AD with biogas to mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 109.11 -0.46 2031 571.94 105.12 4454 2 (SRF), SAF to 66% 58%
to cement_kiln grid injection
cement kiln
lo recycling, MBT aerobic 4, SRFto | i pigestion o MBT aerobic 4 cement_kiln 0% 100% - 73% 109.66 042 2031 606.67 109.48 49.26 lo recycling, MBT aerobic 72% 73%
cement_kiin 4, SRF to cement_kiln
hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF) cement kiln 0% 100% - 54% 109.77 -0.44 2031 603.91 119.76 38.26 (SRF), SRF to 76% 54%
cement_kiin transport fuel
cement kiln
hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF) cement kiln 0% 100% - 54% 109.77 -0.44 2031 602.97 119.76 38.02 (SRF), SRF to 76% 54%
cement_kiin grid injection
cement kiln
lo recycling, MBT aerobic 2 (landfily O AD with electricity lo MBT aerobic 2 #NA 0% 0% - 0% 110.46 -0.29 2031 606.53 109.48 49.23 lo recycling, MBT aerobic 68% 0%
generation (lanil) 2 (landil)
mid -f recycling, MBT aerobic 2 (landfil) DY AD with electricity mid -f MBT aerobic 2 #NA 0% 0% - 0% 110.46 -0.28 2031 596.79 105.12 51.05 mid f recycling, MBT 66% 0%
generation (lanfill aerobic 2 (landil)
o recycling, MBT biostab 1 gDe’x ;ED“Z’:" electricity lo MBT biostab 1 #NA 0% 0% - 0% 110.46 -0.29 2031 603.52 109.48 48.44 '1" recycling, MBT biostab 67% 0%
mid -f recycling, MBT biostab 1 Dry AD vith electricity mid -f MBT biostab 1 #NA 0% 0% - 0% 110.46 -0.28 2031 594.27 105.12 50.39 mid -f recycling, MBT 65% 0%
generation biostab 1
NG recycling, MBT aerobic 2 (landily O AD with electricity NC MBT aerobic 2 #NA 0% 0% - 0% 110.46 -0.09 - 645.97 83.05 85.98 NC recycling, MBT 33% 0%
generation (landfil) aerobic 2 (landil)
hi recycling, MBT aerobic 2 (landfily O AD with electricity hi MBT aerobic 2 #NA 0% 0% - 0% 110.46 -0.32 2031 624.78 119.76 4373 hi recycling, MBT aerobic 75% 0%
generation (landfil) 2 (landfil)
NC recycling, MBT biostab 1 Dry AD vith electricity NC MBT biostab 1 #NA 0% 0% - 0% 110.46 -0.10 - 639.92 83.05 84.40 NG recycling, MBT 32% 0%
generation biostab 1
hi recycling, MBT biostab 1 gDe’x S’:ED“:“" electricity hi MBT biostab 1 #NA 0% 0% - 0% 110.46 -0.32 2031 623.30 119.76 4334 '1“ recycling, MBT biostab 75% 0%
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EVSlevel CAPEX:OP o . .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid -d recycling, MBT aerobic 2 (landil) O AD with electricity mid -d MBT aerobic 2 #NA 0% 0% - 0% 110.46 031 2031 543.77 96.27 46.02 mid -d recycling, MBT 66% 0%
generation (lanfil) aerobic 2 (landil)
mid -d recycling, MBT biostab 1 Dry AD with electricity mid -d MBT biostab 1 #NA 0% 0% - 0% 110.46 031 2031 540.89 96.27 45.26 mid -d recycling, MBT 66% 0%
generation biostab 1
o recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Dry AD with electricity Io MBT AD 2 (SRF) cement kiln 0% 100% - 62% 110.69 -0.46 2031 583.18 109.48 43.12 (SRF), SRF to 68% 62%
cement_kiin generation Coment Kiin
mid - recyciing, MBT
mid - recycling, MBT aerobic 4, SRF to. Wet AD with electricity mid -f MBT aerobic 4 cement_kin 0% 100% . 68% 111.45 -0.42 2031 594.06 105.12 50.33 aerobic 4, SRF to 71% 68%
cement_kiin generation e Kin
hi recycling, MHT 2, SRF to cement_kiin V6t AD with electricity hi MHT 2 cement kiln 0% 100% - 55% 112,19 -0.46 2031 612.17 119.76 40.43 hi recyciing, MHT 2, SRF 80% 55%
generation to cement_kiln
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | o, i pigestion Io MBT AD 2 (SRF) cement kiln 0% 100% - 62% 113.01 -0.46 2031 583.15 109.48 4311 (SRF), SRF to 68% 62%
cement_kiin Coment Kiin
lo recycling, MHT 1, SRF to cement kiln DY AD with electricity lo MHT 1 cement kiln 0% 100% - 64% 113.06 -0.44 2031 607.14 109.48 49.39 lo recycling, MHT 1, SRF 72% 64%
generation to cement_kiln
o recycling, MHT 1, SRF to cement_kiln Aerobic Digestion lo MHT 1 cement kiln 0% 100% - 64% 116.61 -0.44 2031 607.11 109.48 49.38 :Z ’::rx:::‘i“:““m 1, SRF 72% 64%
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF |\ Wet AD with electricity mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 117.54 -0.47 2031 567.22 105.12 43.31 2 (SRF), SAF to 66% 58%
to cement_kiln generation cement kiln
mid -f recyciing, MHT 1, SRF to Wet AD with electricity mid -f MHT 1 cement_kiln 0% 100% - 61% 118.73 -0.44 2031 591.76 105.12 49.73 mid -f recycling, MHT 1, 71% 61%
cement_kiin generation SRF to cement_kiln
mid - recyciing, MBT
mid - recycling, MBT aerobic 4, SRF to | Dry AD with electricity mid -f MBT aerobic 4 cement_kiln 0% 100% - 68% 119.26 -0.40 2031 597.87 105.12 51.33 aerobic 4, SRF to 1% 68%
cement_kiin generation e Kin
hi recycling, MHT 2, SRF to cement_kiin DY AD wilh electricity hi MHT 2 cement kiln 0% 100% - 55% 120.49 -0.43 2031 618.31 119.76 42.03 hi recyciing, MHT 2, SRF 80% 55%
generation to cement_kiln
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF|Dry AD with electricity mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 120.63 -0.46 2031 571.03 105.12 4430 2 (SRF), SAF to 66% 58%
to cement_kiln generation cement kiln
hi recyciing, MBT aerobic 4, SRFto et AD with electricity hi MBT aerobic 4 cement_kiln 0% 100% - 60% 121.76 043 2031 619.41 119.76 12.32 hi recycling, MBT aerobic 80% 60%
cement kiln generation 4, SRF to cement_kiln
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas o mid -d MHT 2 Gasfication_CHP._gener 32% 26% E 70% 122,60 -0.42 2031 550.71 96.27 4783 SRF to 76% 70%
Gasification_CHP_generic transport fuel ic Gasifioation CHP generic
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas o mid -d MHT 2 Gasification_CHP._gener 32% 26% E 70% 122,60 -0.42 2031 550.39 96.27 47.75 SRF to 76% 70%
Gasification_CHP_generic grid injection ic Gasifioation CHP_generic
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | o\ i pigestion mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 123.01 -0.46 2031 571.00 105.12 4430 2 (SRF), SAF to 66% 58%
to cement_kiln e ki
mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to Wet AD with electricity mid -d MBT aerobic 4 cement_kiln 0% 100% . 65% 123.14 -0.41 2031 551.30 96.27 47.99 aerobic 4, SRF to 71% 65%
cement kiln generation e Kin
mid -f recyciing, MHT 1, SRF to Dry AD with electricity mid -f MHT 1 cement kiln 0% 100% - 61% 123.21 -0.42 2031 59557 105.12 50.73 mid -f recycling, MHT 1, 71% 61%
cement kiln generation SRF to cement_kiln
mid - recyciing, MBT
’C"e"r’n'e'n:ea’:""g‘ MBT aerobic 4, SRF 10 | po ohic Digestion mid -f MBT aerobic 4 cement_kiln 0% 100% - 68% 125.59 -0.40 2031 597.85 105.12 51.32 aerobic 4, SRF to 1% 68%
L cement kiln
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity i
n it Fraction of municipal CV from
oution I Recycling Primary Secondary (Thermal) parioor Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Electricit Heat Untrested | Treated (energy) EPS (Mass) | oniovedup  EX(inc | CONECtOM pigposal (o) tput %
Y waste  waste (SRF) (gCO2e/kWh)  (tCO2eftonne) P " (1) P outputs) (%)
t collection
costs) (EM)
lo recycling, MBT aerobic 3, SRFto | Wet AD with biogas to o MBT aerobic 3 cement kiln 0% 100% - 3% 126.58 039 2031 579.97 109.48 1228 o recycling, MBT aerobic 68% 3%
cement kiln transport fuel 3, SRF to cement kiln
o recycling, MBT asrobic 3, SRF to | Wet AD with biogas to o MBT aerobic 3 cement_kiin 0% 100% - 43% 126.58 -0.39 2031 579.28 109.48 4210 o recycling, MBT aerobic 68% 43%
cement kiln grid injection 3, SRF to cement kiin
hi recycling, MHT 1, SRF to cement kiln | \VSUAD with electricity hi MHT 1 cement_kiln 0% 100% - 55% 126.76 -0.44 2031 612.17 119.76 40.43 hi recycling, MHT 1, SRF 80% 55%
generation o cement_kiln

mid - recyciing, MHT 1, SRF to Aerabic Digestion mid -f MHT 1 cement_kiin 0% 100% - 61% 126.95 -0.42 2031 595.55 105.12 50.72 mid -f recycling, MHT 1, 71% 61%
cement kiln SRF to cement_kiln

hi recyciing, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 127.09 047 2031 595.36 119.76 36.03 (SRF), SRF to 76% 54%
cement kiln generation cement ki
hi recycling, MHT 2, SRF to cement kiln Aerobic Digestion hi MHT 2 cement_kiln 0% 100% - 55% 127.48 -0.43 2031 618.27 119.76 42.02 :‘O' Le:r:':r':‘"i“n”m 2 SRF 80% 55%

lo recycling, MHT 2, SRF
lo recycling, MHT 2, SRF to Wet AD with biogas to o MHT 2 Gasification_GHP_gener 32% 26% - 64% 127.71 -0.41 2031 608.92 109.48 49.85 to 77% 64%
Gasification_CHP_generic transport fuel ic Gasification_ CHP_generic

lo recycling, MHT 2, SRF
lo recycling, MHT 2, SRF to Wet AD with biogas to o MHT 2 Gasification_GHP_gener 32% 26% - 64% 127.71 -0.41 2031 608.23 109.48 19.67 to 77% 64%
Gasification_CHP_generic grid injection ic Gasification_ CHP_generic

mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to Dry AD with electricity mid -d MBT aerobic 4 cement kiln 0% 100% - 65% 128.91 -0.40 2031 553.40 96.27 48.54 aerobic 4, SRF to 71% 65%
cement kiln generation cement_Kin

NC recycling, MBT
NG recycling, MBT aerobic 3, SRF to | Wet AD with biogas to NG MBT aerobic 3 cement kiln 0% 100% - 50% 120.10 032 2031 588.97 83.05 71.07 aerobic 3, SRF to 33% 50%
cement kil transport fuel cement kiin

NC recycling, MBT
NG recycling, MBT aerobic 3, SRF to | Wet AD with biogas to NG MBT aerobic 3 cement kiln 0% 100% - 50% 120.10 032 2031 588.80 83.05 71.02 aerobic 3, SRF to 33% 50%
cement kiln grid injection cement kiin

NC recycling, MBT
NG recyciing, MBT aerobic 3, SRF to | Wet AD with electricity NG MBT aerobic 3 cement kiln 0% 100% - 50% 131.24 033 2031 587.44 83.05 7067 aerobic 3, SRF to 33% 50%
cement kiln generation cement Kin

i recyciing, MHT 2, SRF
hi recycling, MHT 2, SRF to Wet AD with biogas to hi MHT 2 Gasification_GHP_gener 32% 26% - 55% 131.85 -0.40 2031 620.72 119.76 1266 to 84% 55%
Gasification_CHP_generic transport fuel ic Gasification_ CHP_generic

hi recyciing, MHT 2, SRF
hi recycling, MHT 2, SRF to Wet AD with biogas to hi MHT 2 Gasification_GHP_gener 32% 26% - 55% 131.85 -0.40 2031 619.78 119.76 12.42 to 84% 55%
Gasification_CHP_generic grid injection ic Gasification_ CHP_generic

NC recycling, MBT
NG recycling, MBT aerobic 3, SRF to | Dry AD with electricity NG MBT aerobic 3 cement kiln 0% 100% - 50% 131.90 032 2031 588.54 83.05 70.96 aerobic 3, SRF to 33% 50%
cement kiln generation cement Kin

NC recycling, MBT
NC recycling, MBT aerobic 3, SRF10 | pqyopy; pigestion NC MBT aerobic 3 cement kin 0% 100% - 50% 13251 -0.32 2031 588.53 83.05 70.95 aerobic 3, SRF o 33% 50%
cement kil cement_kiin

hi recyciing, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRF to - Dry AD with electricity hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 133.39 -0.44 2031 601.50 119.76 3763 (SRF), SRF to 76% 54%
cement kiln generation cement ki

mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF 10| 5o\ i pigestion mid -d MBT aerobic 4 cement kiln 0% 100% - 65% 134.46 -0.40 2031 553.39 96.27 4853 aerobic 4, SRF to 71% 65%
cement kiln cement_kiin

NC recycling, MHT 2, SRF.
NC recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 Gasification_GHP_gener 32% 26% - 70% 13477 038 2031 642.63 83.05 85.11 to 52% 70%
Gasification_CHP_generic transport fuel ic CHP_generic

NC recycling, MHT 2, SRF.
NC recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 Gasification_GHP_gener 32% 26% - 70% 13477 038 2031 642.46 83.05 85.07 to 52% 70%
Gasification_CHP_generic grid injection ic Gasification_ CHP_generic
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity ‘Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

hi recycling, MBT aerobic
hi MBT aerobic 4 power_station_generic 36% 0% - 60% 135.46 -0.41 2031 627.96 119.76 44.56 4, SRF to 81% 60%
power_station_generic

hi recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic transport fuel

hi recycling, MBT aerobic
hi MBT aerobic 4 power_station_generic 36% 0% - 60% 135.46 -0.41 2031 627.02 119.76 44.31 4, SRF to 81% 60%
power_station_generic

hi recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic grid injection

Dry AD with electricity hi recycling, MHT 1, SRF

hi recycling, MHT 1, SRF to cement_kiin hi MHT 1 cement_kiin 0% 100% - 55% 136.14 -0.41 2031 61831 119.76 42.03 80% 55%
generation to cement_kiln
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with electricity mid T2 Gasification_CHP_gener 2% 6% . 0% 13626 043 201 54778 9627 4706 SRF 1o
Gasification_CHP_generic generation ic
Gasification_CHP_generic
hi recycling, MBT aerobic 4, SRFto | Dry AD with electricity hi MBT aerobic 4 cement_kiln 0% 100% - 60% 136.76 -0.40 2031 625.55 119.76 43.93 hi recycling, MBT aerobic 80% 60%
cement_kiin generation 4, SRF to cement_kiln
NC recycling, MHT 2, SRF.
NC recyciing, MHT 2, SRF to Wet AD with electricity NG T2 Gasification_CHP_gener 2% 6% . 0% 138.20 038 201 4110 8305 a7t s
Gasification_CHP_generic generation ic
Gasification_CHP_generic
NC recycling, MHT 2, SRF.
NG recyciing, MHT 2, SRF to Dry AD with electricity NC MHT 2 Gasification_CHP._gener 32% 26% E 70% 139.21 -0.38 2031 642.20 83.05 85.00 o 52% 70%
Gasification_CHP_generic generation ic
Gasification_CHP_generic

o recycling, MBT aerobic
lo MBT aerobic 4 power_station_generic 36% 0% - 73% 139.49 -0.42 2031 608.48 109.48 49.74 4, SRF to 74% 73%
power_station_generic

o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic transport fuel

o recycling, MBT aerobic
lo MBT aerobic 4 power_station_generic 36% 0% - 73% 139.49 -0.42 2031 607.78 109.48 49.56 4, SRF to 74% 73%
power_station_generic

o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic grid injection

hi recycling, MBT AD 2
Aerobic Digestion hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 140.02 -0.44 2031 601.46 119.76 37.62 (SRF), SRF to 76% 54%
cement_kiln

hi recycling, MBT AD 2 (SRF), SRF to
cement_kiln

NG recycling, MHT 2, SRF
to

NC recycling, MHT 2, SRF to Gasification_CHP_gener

Aerobic Digestion NG MHT 2 32% 26% E 70% 14029 -0.38 2031 642.19 83.05 85.00 52% 70%
Gasification GHP_generic ic
Gasification GHP_generic
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Dry AD with electricity mid -d MHT 2 Gasification_CHP._gener 32% 26% E 70% 140.72 -0.42 2031 549.88 96.27 47.62 SRF to 76% 70%
Gasification CHP_generic generation ic

Gasification_CHP_generic

hi recycling, MBT aerobic 3, SRFto | Wet AD with biogas to hi recycling, MBT aerobic

oo ki encport fucl hi MBT aerobic 3 cement_kiin 0% 100% - 3% 140.72 -0.39 2031 603.11 119.76 38.06 3 SHE 1o comont Kin 75% 3%
hi recycling, MBT aerobic 3, SRFto |\ Wet AD with biogas to hi MBT aerobic 3 cement_kiln 0% 100% - 33% 140.72 -0.39 2031 602.17 119.76 37.81 hi recycling, MBT aerobic 75% 33%
cement kiin grid injection 3, SRF to cement kiin
o recycling, MBT aerobic 3, SRFto |Wet AD with electricity o MBT aerobic 3 cement_kiln 0% 100% . 43% 141.96 -0.41 2031 573.64 109.48 40.62 lo recycling, MBT aerobic 68% 43%
cement_kiin generation 3, SRF to cement kiin
lo recycling, MBT aerobic 1, SRFto |Wet AD with biogas to o MBT aerobic 1 cement_kiln 0% 100% - 43% 142.25 0.37 2031 579.97 109.48 4228 lo recycling, MBT aerobic 68% 43%
cement_kiin transport fuel 1, SRF to cement kiln
lo recycling, MBT aerobic 1, SRFto |\Wet AD with biogas to o MBT aerobic 1 cement_kiln 0% 100% - 43% 142.25 0.37 2031 579.28 109.48 42.10 lo recycling, MBT aerobic 68% 43%
cement_kiin grid injection 1, SRF to cement_kiln
hi recyciing, MBT aerobic 4, SRFto | Wet AD with biogas to hi MBT aerobic 4 ATT._generic 30% 0% - 60% 14372 037 2031 627.96 119.76 4456 hi recycling, MBT aerobic 82% 60%
Gasification 1 transport fuel 4, SRF to Gasification 1
hi recyciing, MBT aerobic 4, SRFto | Wet AD with biogas to hi MBT aerobic 4 ATT._generic 30% 0% - 60% 14372 037 2031 627.02 119.76 4431 hi recycling, MBT aerobic 82% 60%
Gasification 1 grid injection 4, SRF to Gasification 1

mid -f recyciing, MBT
mid - recycling, MBT aerobic 3, SRF to. Wet AD with biogas to mid -f MBT aerobic 3 cement_kiln 0% 100% - 38% 144.57 0.38 2031 567.76 105.12 43.45 aerobic 3, SRF to 66% 38%

cement_kiln transport fuel cement_kiln
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
Ontion AD option Recycling Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)

mid -f recyciing, MBT
mid - recycling, MBT aerobic 3, SRF to. Wet AD with biogas to mid -f MBT aerobic 3 cement_kiln 0% 100% - 38% 144.57 0.38 2031 567.18 105.12 43.30 aerobic 3, SRF to 66% 38%
cement_kiin grid injection

cement kiln

mid -f recycling, MHT 2,
mid -f recycling, MHT 2, SRF to Wet AD with biogas o mid -f MHT 2 Gasfication_CHP._gener 32% 26% E 61% 145.10 -0.40 2031 597.07 105.12 51.12 SRF to 76% 61%
Gasification_CHP_generic transport fuel ic

Gasification_CHP_generic

mid -f recycling, MHT 2,
mid -f recycling, MHT 2, SRF to Wet AD with biogas o mid -f MHT 2 Gasfication_CHP._gener 32% 26% E 61% 145.10 -0.40 2031 596.48 105.12 50.97 SRF to 76% 61%
Gasification_CHP_generic grid injection ic

Gasification_CHP_generic

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Aerobic Digestion mid -d MHT 2 Gasification_GHP_gener 32% 26% - 70% 145.84 -0.42 2031 549.87 96.27 47.61 SRF to 76% 70%
Gasification_CHP_generic ic

Gasification_CHP_generic
o recycling, MBT aerobic 3, SRFto | Dry AD with electricity o MBT aerobic 3 cement_kiln 0% 100% - 43% 146.81 -0.39 2031 578.19 109.48 4181 lo recycling, MBT aerobic 68% 43%
cement_kiin generation 3, SRF to cement_kiin
hi recycling, MHT 1, SRF to cement kiln Aerobic Digestion hi MHT 1 cement_kiln 0% 100% - 55% 147.11 -0.41 2031 618.27 119.76 42.02 :‘O' Le:r:':r':‘"i“n”m 1, SRF 80% 55%

NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Wet AD with biogas to NC MBT aerobic 1 cement_kiln 0% 100% - 50% 148.38 -0.29 2031 588.97 83.05 71.07 aerobic 1, SRF to 33% 50%
cement_kiin transport fuel

cement kiln

NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Wet AD with biogas to NC MBT aerobic 1 cement_kiln 0% 100% - 50% 148.38 -0.29 2031 588.80 83.05 71.02 aerobic 1, SRF to 33% 50%
cement_kiin grid injection

cement kiln

mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to| Wet AD with biogas to mid -d MBT aerobic 3 cement_kiln 0% 100% - 40% 150.20 -0.39 2031 519.91 96.27 39.77 aerobic 3, SRF to 66% 40%
cement_kiin transport fuel

cement kiln

mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to| Wet AD with biogas to mid -d MBT aerobic 3 cement_kiln 0% 100% - 40% 150.20 -0.39 2031 519.59 96.27 39.69 aerobic 3, SRF to 66% 40%
cement_kiin grid injection

cement kiln

NC recycling, MBT
NC recyciing, MBT aerobic 1, SRF to |\Wet AD with electricity NC MBT aerobic 1 cement_kin 0% 100% . 50% 151.21 -0.29 2031 587.44 83.05 70.67 aerobic 1, SRF to 33% 50%
cement_kiin generation

cement kiln

o recycling, MHT 2, SRF
o recycling, MHT 2, SFF to Wet AD with electricity o T2 Gasification_CHP_gener 2% 6% . 4% 1518 044 201 602.59 109.48 1820 o
Gasification_CHP_generic generation ic

Gasification_CHP_generic

NC recycling, MBT
NC recycling, MBT aerobic 1, SRFto | Dry AD with electricity NC MBT aerobic 1 cement_kiln 0% 100% - 50% 151.97 -0.29 2031 588.54 83.05 70.96 aerobic 1, SRF to 33% 50%
cement_kiin generation

cement kiln
o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to o MBT aerobic 4 ATT._generic 30% 0% - 73% 152.19 037 2031 608.48 109.48 49.74 o recycling, MBT aerobic 74% 73%
Gasification 1 transport fuel 4, SRF to Gasification 1
o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to o MBT aerobic 4 ATT._generic 30% 0% - 73% 152.19 037 2031 607.78 109.48 4956 o reoycling, MBT aerobic 74% 73%
Gasification 1 grid injection 4, SRF to Gasification 1

NC recycling, MBT
Ne ’ec‘yi"l"g‘ MBT aerobic 1, SRFt0 | o/ i Digestion NC MBT aerobic 1 cement_kiln 0% 100% - 50% 152.93 -0.29 2031 588.53 83.05 70.95 aerobic 1, SRF to 33% 50%
cement kiin cement kiln
lo recycling, MBT aerobic 3, SRFto |\ i pigestion o MBT aerobic 3 cement_kiln 0% 100% - 43% 152.97 -0.39 2031 578.16 109.48 41.80 lo recycling, MBT aerobic 68% 43%
cement_kiin 3, SRF to cement_kiin
hi recycling, MBT aerobic 1, SRFto | Wet AD with biogas to hi MBT aerobic 1 cement_kiln 0% 100% - 33% 154.67 -0.37 2031 603.11 119.76 38.06 hi recycling, MBT aerobic 75% 33%
cement_kiin transport fuel 1, SRF to cement kiln
hi recycling, MBT aerobic 1, SRFto | Wet AD with biogas to hi MBT aerobic 1 cement_kiln 0% 100% - 33% 154.67 -0.37 2031 602.17 119.76 37.81 hi recycling, MBT aerobic 75% 33%
cement_kiin grid injection 1, SRF to cement kiln
hi recyciing, MBT aerobic 4, SRF10 | oy i pigestion hi MBT aerobic 4 cement_kiln 0% 100% - 60% 156.71 -0.40 2031 625.51 119.76 43.92 hi recycling, MBT aerobic 80% 60%
cement kiln 4, SRF to cement_kiln
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recy Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (€n) P!
costs) (EM)
mid -f recycling, MBT

mid - recycling, MBT aerobic 3, SRF to. Wet AD with electricity mid -f MBT aerobic 3 cement kiln 0% 100% - 38% 158.01 039 2031 562.45 105.12 42,06 aerobic 3, SRF to 66% 38%

cement_kiln generation
cement_kiln

hi recycling, MBT aerobic
hi MBT aerobic 4 incineration_generic 30% 0% - 60% 158.14 -0.37 2031 627.96 119.76 44.56 4, SRF to Incineration 1 82% 60%
(electricity only)

hi recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

hi recycling, MBT aerobic

hi recyciing, MBT aerobic 4, SRFto |Wet AD with biogas to hi MBT aerobic 4 | incineration_generic 30% 0% - 60% 158.14 -0.37 2031 627.02 119.76 44.31 4, SRF to Incineration 1 82% 60%

Incineration 1 (lectricity only) grid injection (electricity only)

lo recycling, MHT 2, SRF
lo recycling, MHT 2, SRF to Dry AD with electricity o MHT 2 Gasification_GHP_gener 32% 26% - 64% 159.38 -0.41 2031 607.14 109.48 49.39 to 77% 64%
Gasification CHP_generic generation ic Gasification_CHP_generic

mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to Wet AD with electricity mid -d MBT aerobic 3 cement kiln 0% 100% - 40% 160.33 -0.40 2031 516.98 96.27 39.00 aerobic 3, SRF to 66% 40%
.cement_kiln generation cement_kiln

mid -f recycling, MBT
mid - recycling, MBT aerobic 3, SRF to | Dry AD with electricity mid -f MBT aerobic 3 cement kiln 0% 100% - 38% 161.73 038 2031 566.26 105.12 43.06 aerobic 3, SRF to 66% 38%
.cement_kiln generation cement_kiln
o recycling, MBT aerobic 1, SRFto |Wet AD with electricity o MBT aerobic 1 cement kiln 0% 100% - 3% 161.96 039 2031 573.64 109.48 10.62 o recycling, MBT aerobic 68% 3%
cement kiln generation 1, SRF to cement_kiln

mid -f recycling, MBT
mid - recycling, MBT aerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 cement kiln 0% 100% - 38% 162.65 036 2031 567.76 105.12 43.45 aerobic 1, SRF to 66% 38%
cement kin ransport fuel cement_kiin

mid -f recycling, MBT
mid - recycling, MBT aerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 cement kiln 0% 100% - 38% 162.65 036 2031 567.18 105.12 43.30 aerobic 1, SRF to 66% 38%
cement kiln grid injection cement_kiin

mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to Dry AD with electricity mid -d MBT aerobic 3 cement kiln 0% 100% - 40% 163.02 039 2031 519.08 96.27 3955 aerobic 3, SRF to 66% 20%
.cement_kiln generation cement_kiln
hi recycling, MBT aerobic 3, SRFto | Wet AD with electricity hi MBT aerobic 3 cement kiln 0% 100% - 33% 165.19 042 2031 594.56 119.76 35.82 hi recycling, MBT aerobic 75% 33%
cement kiln generation 3, SRF to cement kiln

mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to | 5o, i pigestion mid -d MBT aerobic 3 cement kiln 0% 100% - 40% 167.08 039 2031 519.07 96.27 3955 aerobic 3, SRF to 66% 40%
cement kin cement ki

mid -f recycling, MBT
mid -f recycling, MBT aerobic 3, SRF10. g1y pigestion mid -f MBT aerobic 3 cement kiln 0% 100% E 38% 167.33 -0.38 2031 566.24 105.12 43.05 aerobic 3, SAF to 6% 38%
cement kin cement ki
o recycling, MBT aerobic 1, SRFto | Dry AD with electricity o MBT aerobic 1 cement kiln 0% 100% - 3% 167.50 037 2031 578.19 109.48 4181 lo reoycling, MBT aerobic 68% 43%
cement kiln generation 1, SRF to cement kin

o recycling, MBT aerobic
lo MBT aerobic 4 incineration_generic 30% 0% - 73% 167.59 -0.37 2031 608.48 109.48 49.74 4, SRF to Incineration 1 74% 73%
(electricity only)

o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

o recycling, MBT aerobic

lo recycling, MBT aerobic 4, SRFto | Wet AD with biogas to Io MBT aerobic 4 | incineration_generic 30% 0% - 73% 167.59 -0.37 2031 607.78 109.48 49,56 4, SAF to Incineration 1 74% 73%

Incineration 1 (electricity only) grid injection (electicity ony)

mid -f recycling, MHT 2,
mid -f recycling, MHT 2, SRF to Wet AD with electricity mid MHT 2 Gasification_CHP_gener 329 6% . 1% 16814 042 2031 59176 10512 4973 SRF 1o
Gasification_CHP_generic generation ic

Gasification_CHP_generic

mid -d recycling, MBT
mid -d MBT aerobic 1 cement_kiln 0% 100% - 40% 168.82 -0.37 2031 519.91 96.27 39.77 aerobic 1, SRF to 66% 40%
cement_kiln

mid -d recycling, MBT aerabic 1, SRF to| Wet AD with biogas to
cement_kin transport fuel

mid -d recycling, MBT aerobic 1, SRF to Wet AD with biogas to mid -d recycling, MBT

mid -d MBT aerobic 1 cement kiln 0% 100% E 0% 168.82 -0.37 2031 519.59 96.27 39.69 aerobic 1, SRF to 66% 0%
cement kiln grid injection
cement Kin
hi recyciing, MHT 2, SRF to Wet AD with biogas to hi MHT 2 power_station_generic 36% 0% - 55% 170.26 043 2031 620.72 119.76 1266 hi recyciing, MHT 2, SRF 83% 55%
power_station_generic transport fuel o power_station_generic
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recycling Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P! )
costs) (EM)
hi recyciing, MHT 2, SRF to Wet AD with biogas to hi MHT 2 power_station_generic 36% 0% - 55% 170.26 043 2031 619.78 119.76 12.42 hi recyciing, MHT 2, SRR 83% 55%
power_station_generic grid injection to power_station_generic
lo recycling, MHT 2, SRF
lo recycling, MHT 2, SAF to Aerobic Digestion Io MHT 2 Gasification_GHP_gener 32% 26% - 64% 171.25 -0.41 2031 607.11 109.48 49.38 to 7% 64%
Gasification_CHP_generic ic
Gasification_CHP_generic
hi recycling, MBT aerobic 3, SRFto | Dry AD with electricity hi MBT aerobic 3 cement_kiln 0% 100% - 33% 172.14 -0.39 2031 600.70 119.76 37.43 hi recycling, MBT aerobic 75% 33%
cement_kiin generation 3, SRF to cement kiin

mid -f recycling, MBT
mid -f MBT aerobic 4 power_station_generic 36% 0% - 68% 173.76 -0.41 2031 599.37 105.12 51.72 aerobic 4, SRF to 73% 68%
power_station_generic

mid -f recycling, MBT aerobic 4, SRF to | Wet AD with biogas to
power_station_generic transport fuel

mid -f recycling, MBT

mid -f recycling, MBT gerobic 4, SRF to Wet AD with biogas to mid -f MBT aerobic 4 | power_station_generic 36% 0% - 68% 173.76 -0.41 2031 598.79 105.12 51.57 aerobic 4, SRF to 73% 68%

power_station_generic grid injection power staion. generic

i recyciing, MHT 2, SRF
hi recycling, MHT 2, SRF to Wet AD with electricity i T2 Gasification_CHP_gener — - . — 17438 043 2031 12,47 1976 1043 i
Gasification_CHP_generic generation ic Gesiication GHP generic

mid -f recycling, MHT 2,
mid -f recycling, MHT 2, SRF to Dry AD with electricity mid -f MHT 2 Gasfication_CHP._gener 32% 26% E 61% 174.49 -0.40 2031 595.57 105.12 50.73 SRF to 76% 61%
Gasification_CHP_generic generation ic Gesiioaion GHP generic
lo recycling, MBT aerobic 1, SRFto |5y i pigestion o MBT aerobic 1 cement_kiln 0% 100% - 43% 176.72 -0.37 2031 578.16 109.48 41.80 lo recycling, MBT aerobic 68% 43%
cement kiln 1, SRF to cement_kiln
lo recycling, MHT 2, SRF to Wet AD with biogas to o MHT 2 power_station_generic 36% 0% - 64% 177.49 045 2031 608.92 109.48 49.85 lo recycling, MHT 2, SRF 76% 64%
power_station_generic transport fuel o power_station_generic
lo recycling, MHT 2, SRF to Wet AD with biogas to o MHT 2 power_station_generic 36% 0% - 64% 177.49 045 2031 608.23 109.48 19.67 lo recycling, MHT 2, SRF 76% 64%
power_station_generic grid injection o power_station_generic

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 power_station_generic 36% 0% - 70% 179.83 045 2031 550.71 96.27 47.83 SRFto 76% 70%
power_station_generic transport fuel power station._generic

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 power_station_generic 36% 0% - 70% 179.83 045 2031 550.39 96.27 47.75 SRFto 76% 70%
power_station_generic grid injection

power_station_generic

mid -f recycling, MBT aerobic 1, SRF to  Wet AD with electricity mid -f recycling, MBT

mid -f MBT aerobic 1 cement kiln 0% 100% E 38% 179.87 -0.38 2031 562.45 105.12 4206 aerobic 1, SRF to 66% 38%

cement kiln generation e i
hi recyciing, MHT 1, SRF to Wet AD with biogas to hi MHT 1 power_station_generic 36% 0% - 55% 181.72 -0.41 2031 620.72 119.76 1266 hi recyciing, MHT 1, SRF 83% 55%
power_station_generic transport fuel o power_station_generic
hi recyciing, MHT 1, SRF to Wet AD with biogas to hi MHT 1 power_station_generic 36% 0% - 55% 181.72 -0.41 2031 619.78 119.76 1242 hi recyciing, MHT 1, SRF 83% 55%
power_station_generic grid injection o power_station_generic

mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to Wet AD with electricity mid -d MBT aerobic 1 cement_kin 0% 100% . 40% 181.72 0.38 2031 516.98 96.27 39.00 aerobic 1, SRF to 66% 40%
cement kiln generation e i

mid -f recycling, MBT
mid - recycling, MBT aerobic 1, SRF to | Dry AD with electricity mid -f MBT aerobic 1 cement_kiln 0% 100% - 38% 184.10 -0.36 2031 566.26 105.12 43.06 aerobic 1, SRF to 66% 38%
cement kiln generation e i
hi recyciing, MBT aerobic 3, SRF10 | oy i pigestion hi MBT aerobic 3 cement_kiln 0% 100% - 33% 184.62 -0.39 2031 600.66 119.76 37.42 hi recycling, MBT aerobic 75% 33%
cement_kiin 3, SRF to cement kiln
hi recycling, MBT aerobic 1, SRFto | Wet AD with electricity hi MBT aerobic 1 cement_kin 0% 100% . 33% 184.75 -0.40 2031 594.56 119.76 35.82 hi recycling, MBT aerobic 75% 33%
cement_kiin generation 1, SRF to cement_kiln

mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to Dry AD with electricity mid -d MBT aerobic 1 cement_kiln 0% 100% - 40% 184.78 0.37 2031 519.08 96.27 39.55 aerobic 1, SRF to 66% 40%

cement_kiln generation
cement_kiln
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

mid -f recycling, MHT 2,

mid -f recycling, MHT 2, SRF to 32% 26% - 61% 186.04 -0.40 2031 595.55 105.12 50.72 SRF to 76% 61%

Aerobic Digestion mid -f MHT 2 Gasification_GHP_gener

Gasification_CHP_generic ic Gesiinaion GHP generic
hi recyciing, MHT 2, SFF to Gasification Wet AD with biogas to hi MHT 2 ATT._generic 30% 0% - 55% 186.68 035 2031 620.72 119.76 12.66 hi recyciing, MHT 2, SRF 84% 55%
1 transport fuel to Gasification 1
hi recyciing, MHT 2, SFF to Gasification Wet AD with biogas to hi MHT 2 ATT._generic 30% 0% - 55% 186.68 035 2031 619.78 119.76 1242 hi recyciing, MHT 2, SRF 84% 55%
1 grid injection to Gasification 1

i recyciing, MHT 2, SRF
hi reoycling, MHT 2, SRF to Dry AD with electricity hi MHT 2 Gasfication_CHP._gener 32% 26% E 55% 187.28 -0.40 2031 618.31 119.76 4203 o 84% 55%
Gasification_CHP_generic generation ic

Gasification_CHP_generic

mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to | 5o\ i pigestion mid -d MBT aerobic 1 cement_kiln 0% 100% - 40% 190.57 -0.37 2031 519.07 96.27 39.55 aerobic 1, SRF to 66% 40%

cement_kiln
cement_kiln

mid -f recycling, MBT
mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 191.17 -0.36 2031 599.37 105.12 51.72 aerobic 4, SRF to 73% 68%
Gasification 1

mid -f recycling, MBT aerobic 4, SRF to | Wet AD with biogas to
Gasification 1 transport fuel

mid -f recycling, MBT
mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 191.17 -0.36 2031 598.79 105.12 51.57 aerobic 4, SRF to 73% 68%
Gasification 1

mid -f recycling, MBT aerobic 4, SRF to | Wet AD with biogas to
Gasification 1 grid injection

mid -f recycling, MBT
Aerobic Digestion mid -f MBT aerobic 1 cement_kiln 0% 100% - 38% 192.23 -0.36 2031 566.24 105.12 43.05 aerobic 1, SRF to 66% 38%
cement_kiln

mid -f recycling, MBT aerobic 1, SRF to
cement_kiln

hi recycling, MBT aerobic 1, SRFto  Dry AD with electricity hi recycling, MBT aerobic

hi MBT aerobic 1 cement kin 0% 100% E 33% 192.52 -0.37 2031 600.70 119.76 37.43 75% 33%
cement kiln generation 1, SRF to cement_kiln
lo recycling, MHT 1, SRF to Wet AD with biogas to o MHT 1 power_station_generic 36% 0% - 64% 194.57 043 2031 608.92 109.48 49.85 lo recycling, MHT 1, SRF 76% 64%
power_station_generic transport fuel o power_station_generic
lo recycling, MHT 1, SRF to Wet AD with biogas to o MHT 1 power_station_generic 36% 0% - 64% 194.57 043 2031 608.23 109.48 19.67 lo recycling, MHT 1, SRF 76% 64%
power_station_generic grid injection o power_station_generic
hi recyciing, MHT 1, SRF to Gasification Wet AD with biogas to hi MHT 1 ATT._generic 30% 0% - 55% 197.88 035 2031 620.72 119.76 12.66 hi recyciing, MHT 1, SRF 84% 55%
1 transport fuel to Gasification 1
hi recyciing, MHT 1, SRF to Gasification Wet AD with biogas to hi MHT 1 ATT._generic 30% 0% - 55% 197.88 035 2031 619.78 119.76 12.42 hi recyciing, MHT 1, SRF 84% 55%
1 grid injection to Gasification 1
o recycling, MHT 2, SFF to Gasification Wet AD with biogas to o MHT 2 ATT._generic 30% 0% - 64% 200.77 035 2031 608.92 109.48 49.85 lo recycling, MHT 2, SRF 77% 64%
1 transport fuel to Gasification 1
o recycling, MHT 2, SFF to Gasification \Wet AD with biogas to o MHT 2 ATT._generic 30% 0% - 64% 200.77 035 2031 608.23 109.48 19.67 lo recycling, MHT 2, SRF 77% 64%
1 grid injection to Gasification 1

lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to Io MBT AD 2 (SRF) | power_station_generic 36% 0% - 62% 203.82 -0.45 2031 584.97 109.48 4359 (SRF), SRF to 74% 62%

power_station_generic transport fuel power_station_generic

lo recycling, MBT AD 2 (SRF), SRFto  Wet AD with biogas to lo recycling, MBT AD 2

oo MBT AD 2 (SRF)  power_station_generic 36% 0% E 62% 203.82 -0.45 2031 584.27 109.48 43.40 (SRF), SRF to 74% 62%

power_station_generic grid injection power_sttion, generic

mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 power_station_generic 36% 0% - 70% 205.31 043 2031 550.71 96.27 47.83 SRF 1o 76% 70%
power_station_generic transport fuel power station._generic

mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 power_station_generic 36% 0% - 70% 205.31 043 2031 550.39 96.27 47.75 SRF 1o 76% 70%
power_station_generic grid injection power station._generic

mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 power_station_generic 36% 0% - 61% 205.68 -0.44 2031 597.07 105.12 51.12 SRFto 75% 61%
power_station_generic transport fuel

power_station_generic
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P °
costs) (EM)
mid -f recycling, MHT 2,

mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 power_station_generic 36% 0% - 61% 205.68 -0.44 2031 596.48 105.12 5097 SRF to 75% 61%
power_station_generic grid injection

power_station_generic

hi recycling, MHT 2, SRF
hi MHT 2 incineration_generic 30% 0% - 55% 205.89 -0.35 2031 620.72 119.76 42.66 to Incineration 1 84% 55%
(electricity only)

hi recycling, MHT 2, SRF to Incineration | Wet AD with biogas to
1 (electricity only) transport fuel

hi recycling, MHT 2, SRF
hi MHT 2 incineration_generic 30% 0% - 55% 205.89 -0.35 2031 619.78 119.76 4242 to Incineration 1 84% 55%
(electricity only)

hi recycling, MHT 2, SRF to Incineration | Wet AD with biogas to
1 (electricity only) grid injection

NG recycling, MBT
NC MBT aerobic 4 power_station_generic 36% 0% - 79% 206.76 -0.38 2031 645.86 83.05 85.96 aerobic 4, SRF to 45% 79%
power_station_generic

NG recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic transport fuel

NC recycling, MBT
NC MBT aerobic 4 power_station_generic 36% 0% - 79% 206.76 -0.38 2031 645.69 83.05 85.91 aerobic 4, SRF to 45% 79%
power_station_generic

NG recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic grid injection

hi recycling, MBT AD 2
hi MBT AD 2 (SRF)  power_station_generic 36% 0% - 54% 207.08 -0.44 2031 603.91 119.76 38.26 (SRF), SRF to 81% 54%
power_station_generic

hi recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to
power_station_generic transport fuel

hi recycling, MBT AD 2

hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF) | power_station_generic 36% 0% - 54% 207.08 -0.44 2031 602.97 119.76 38.02 (SRF), SRF to 81% 54%

power_station_generic grid injection power_station, generic

mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 ATT._generic 30% 0% - 70% 208.58 037 2031 550.71 96.27 47.83 mid -d recycling, MHT 2, 76% 70%
Gasification 1 ransport fuel SRF to Gasification 1

mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 ATT._generic 30% 0% - 70% 208.58 037 2031 550.39 96.27 47.75 mid -d recycling, MHT 2, 76% 70%
Gasification 1 grid injection SRF to Gasification 1

o recycling, MBT aerobic
lo MBT aerobic 4 power_station_generic 36% 0% - 73% 208.65 -0.44 2031 602.15 109.48 48.08 4, SRF to 74% 73%
power_station_generic

o recycling, MBT aerobic 4, SRFto  Wet AD with electricity
power_station_generic generation

hi recycling, MBT aerobic 1, SRF to hi recycling, MBT aerobic

Aerobic Digestion hi MBT aerobic 1 cement kiln 0% 100% E 33% 209.74 -0.37 2031 600.66 11976 37.42 75% 33%
cement kiln 1, SRF to cement_kiln

mid -f recycling, MBT
mid -f recyciing, MBT aerobic 4, SRF to. Wet AD with biogas to mid -f MBT aerobic 4 | incineration_generic 30% 0% - 68% 210.87 035 2031 599.37 105.12 51.72 aerobic 4, SFF to 73% 68%
Incineration 1 (electricity only) ransport fuel Incineration 1 (electricity

only)

mid -f recycling, MBT
mid -f recyciing, MBT aerobic 4, SRF to. Wet AD with biogas to mid -f MBT aerobic 4 | incineration_generic 30% 0% - 68% 210.87 035 2031 598.79 105.12 5157 aerobic 4, SFF to 73% 68%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with electricity mid -d MHT 2 power_station_generic 36% 0% - 70% 211.01 046 2031 547.78 96.27 47.06 SRF 1o 76% 70%
power_station_generic generation

power_station_generic
NG recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 power_station_generic 36% 0% - 70% 212.88 045 2031 642.63 83.05 85.11 NG recycling, MHT 2, SRF 51% 70%
power_station_generic transport fuel o power_station_generic
NG recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 power_station_generic 36% 0% - 70% 212.88 045 2031 642.46 83.05 85.07 NG recycling, MHT 2, SRF 51% 70%
power_station_generic grid injection o power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 216.55 -0.41 2031 554.23 96.27 48.75 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to Wet AD with biogas to
power_station_generic transport fuel

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 216.55 -0.41 2031 553.91 96.27 48.67 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to| Wet AD with biogas to
power_station_generic grid injection

mid -d recycling, MBT AD
mid -d MBT AD 2 (SRF)  power_station_generic 36% 0% - 66% 216.78 -0.46 2031 527.31 96.27 41.71 2 (SRF), SRF to 74% 66%
power_station_generic

mid -d recycling, MBT AD 2 (SRF), SRF | Wet AD with biogas to
to power_station_generic transport fuel

mid -d recycling, MBT AD
mid -d MBT AD 2 (SRF)  power_station_generic 36% 0% - 66% 216.78 -0.46 2031 526.99 96.27 41.62 2 (SRF), SRF to 74% 66%
power_station_generic

mid -d recycling, MBT AD 2 (SRF), SRF | Wet AD with biogas to
to power_station_generic grid injection
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APPENDIX D - SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recy Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1)
costs) (EM)

i recyciing, MHT 2, SRF
hi recyciing, MHT 2, SRF to Aerobic Digestion hi MHT 2 Gasification_GHP_gener 32% 26% - 55% 21751 -0.40 2031 618.27 119.76 42,02 to 84% 55%
Gasification_CHP_generic ic

Gasification_CHP_generic

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Dry AD with electricity mid -d MHT 2 power_station_generic 36% 0% - 70% 217.94 045 2031 549.88 96.27 47,62 SRFto 76% 70%
power_station_generic generation

power_station_generic
Io recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high ., . i Io recycling, Incineration 4 . .
i raneport ol o g 16% 40% 57% 218.09 0.36 2031 573.12 109.48 4049 P 74% 57%
Io recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high ., . ! Io recycling, Incineration 4 . .
i arid mjpoton o g 16% 40% 57% 218.09 0.36 2031 572.42 109.48 4030 P 74% 57%

i recyciing, MHT 1, SRF
hi recyciing, MHT 1, SRF to Incineration Wet AD with biogas to hi MHT 1 incineration_generic 30% 0% - 55% 218.34 034 2031 620.72 119.76 42,66 to Incineration 1 84% 55%
1 (electricity only) transport fuel

(electricity only)

hi recyciing, MHT 1, SRF
hi recyciing, MHT 1, SRF to Incineration Wet AD with biogas to hi MHT 1 incineration_generic 30% 0% - 55% 218.34 034 2031 619.78 119.76 12.42 to Incineration 1 84% 55%
1 (electricity only) grid injection

(electricity only)
o recycling, MHT 1, SFF to Gasification Wet AD with biogas to o MHT 1 ATT._generic 30% 0% - 64% 21853 034 2031 608.92 109.48 49.85 lo recycling, MHT 1, SRF 77% 64%
1 transport fuel o Gasification 1
o recycling, MHT 1, SFF to Gasification \Wet AD with biogas to o MHT 1 ATT._generic 30% 0% - 64% 21853 034 2031 608.23 109.48 19.67 lo recycling, MHT 1, SRF 77% 64%
1 grid injection o Gasification 1

lo recycling, MHT 2, SRF
o recycling, MHT 2, SRF to Incineration Wet AD with biogas to o MHT 2 incineration_generic 30% 0% - 64% 221.47 034 2031 608.92 109.48 49.85 to Incineration 1 77% 64%
1 (electricity only) transport fuel

(electricity only)

lo recycling, MHT 2, SRF
o recycling, MHT 2, SRF to Incineration \Wet AD with biogas to o MHT 2 incineration_generic 30% 0% - 64% 221.47 034 2031 608.23 109.48 19.67 to Incineration 1 77% 64%
1 (electricity only) grid injection

(electricity only)
NG recycling, MHT 2, SRF to Wet AD with electricity NC MHT 2 power_station_generic 36% 0% - 70% 22161 046 2031 641.10 83.05 84.71 NG recycling, MHT 2, SRF 51% 70%
power_station_generic generation o power_station_generic
NG recycling, MHT 2, SRF to Dry AD with electricity NG MHT 2 power_station_generic 36% 0% - 70% 22324 045 2031 642.20 83.05 85.00 NG recycling, MHT 2, SRF 51% 70%
power_station_generic generation o power_station_generic

NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Wet AD with electricity NG MBT aerobic 4 | power_station_generic 36% 0% - 79% 223.37 039 2031 644.33 83.05 85.55 aerobic 4, SRF to 5% 79%
power_station_generic generation

power_station_generic

NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Dry AD with electricity NC MBT aerobic 4 | power_station_generic 36% 0% - 79% 22658 -0.38 2031 645.43 83.05 85.84 aerobic 4, SRF to 45% 79%
power_station_generic generation

power_station_generic

mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 power_station_generic 36% 0% - 61% 227.32 -0.41 2031 597.07 105.12 51.12 SRF to 75% 61%
power_station_generic transport fuel

power_station_generic

mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 power_station_generic 36% 0% - 61% 207.32 -0.41 2031 596.48 105.12 50.97 SRF to 75% 61%
power_station_generic grid injection

power_station_generic
NG recycling, MHT 2, SRF to Aerobic Digestion NC MHT 2 power_station_generic 36% 0% - 70% 227.35 -0.45 2031 642.19 83.05 85.00 NG recycling, MHT 2, SRF 51% 70%
power_station_generic o power_station_generic
NC recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high ., ! NC recycling, Incineration y .
Criy ol roneport ol NC g 16% 40% 62% 227.57 0.29 2031 566.44 83.05 65.17 o (i Gt 6% 62%
NC recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high ) ! NC recycling, Incineration y .
cry ol arid mjoton NC g 16% 40% 62% 227.57 0.29 2031 566.27 83.05 65.13 o (i Gt 6% 62%
lo recycling, MHT 2, SRF to Wet AD with electricity o MHT 2 power_station_generic 36% 0% - 64% 228,07 047 2031 602.59 109.48 48.20 lo recycling, MHT 2, SRF 76% 64%
power_station_generic generation o power_station_generic

SLR




Greenhouse Gas Modelling for Municipal Waste Appendix D 402-01183-00003
Greater London Authority 16 June 2011

APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

hi recycling, MBT AD 2
hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 228.42 -0.34 2031 603.91 119.76 38.26 (SRF), SRF to 81% 54%
Gasification 1

hi recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to
Gasification 1 transport fuel

hi recycling, MBT AD 2
hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 228.42 -0.34 2031 602.97 119.76 38.02 (SRF), SRF to 81% 54%
Gasification 1

hi recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to
Gasification 1 grid injection

o recycling, MBT aerobic
lo MBT aerobic 4 power_station_generic 36% 0% - 73% 228.47 -0.42 2031 606.69 109.48 49.27 4, SRF to 74% 73%
power_station_generic

o recycling, MBT aerobic 4, SRFto  Dry AD with electricity
power_station_generic generation

o recycling, MBT AD 2
lo MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 230.05 -0.33 2031 584.97 109.48 43.59 (SRF), SRF to 74% 62%
Gasification 1

o recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to
Gasification 1 transport fuel

o recycling, MBT AD 2
lo MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 230.05 -0.33 2031 584.27 109.48 43.40 (SRF), SRF to 74% 62%

o recyciing, MBT AD 2 (SRF), SRF o Wet AD with biogas to
! Gasification 1

grid injection

mid -d recycling, MHT 2,

mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 incineration_generic 30% 0% - 70% 230.06 036 2031 550.71 96.27 47.83 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) ransport fuel

(electricity only)

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 incineration_generic 30% 0% - 70% 230.06 036 2031 550.39 96.27 47.75 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) grid injection

(electricity only)
NC recycling, Incineration 4 (high Wet AD with electricity Incineration 4 (high ) . NC recycling, Incineration y .
Sy Soeraton NG Sy o 16% 0% 62% 231.63 0.30 2031 564.91 83.05 64.77 e o ol 6% 62%

NG recycling, MBT AD 2
NC MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 68% 23217 -0.45 2031 596.80 83.05 73.12 (SRF), SRF to 45% 68%
power_station_generic

NG recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to
power_station_generic transport fuel

NC recycling, MBT AD 2

NG recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to NC MBT AD 2 (SRF) | power_station_generic 36% 0% - 68% 232.17 -0.45 2031 596.63 83.05 73.07 (SRF), SRF to 45% 68%

power_station_generic grid injection povier_station_generic
NC recycling, Incineration 4 (high Dry AD with electricity Incineration 4 (high " } NC recycling, Incineration " .
CHP) otal generation NC P, total 16% 40% 62% 232.35 0.29 2031 566.01 83.05 65.06 4 (nigh GHP). 10t 46% 62%

hi recycling, MBT aerobic
hi MBT aerobic 4 power_station_generic 36% 0% - 60% 233.17 -0.44 2031 619.41 119.76 42.32 4, SRF to 81% 60%
power_station_generic

hi recycling, MBT aerobic 4, SRFto  Wet AD with electricity
power_station_generic generation

NC recycling, Incineration 4 (high Incineration 4 (high NC recycling, Incineration

Sy Aerobic Digestion NG Sy o 16% 0% 62% 234.22 -0.29 2031 566.00 83.05 65.06 e o ol 6% 62%
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 ATT._generic 30% 0% - 61% 23475 033 2031 597.07 105.12 51.12 mid -f recycling, MHT 2, 76% 61%
Gasification 1 ransport fuel SRF to Gasification 1
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 ATT._generic 30% 0% - 61% 23475 033 2031 596.48 105.12 50.97 mid -f recycling, MHT 2, 76% 61%
Gasification 1 grid injection SRF to Gasification 1

NG recycling, MBT
Aerobic Digestion NC MBT aerobic 4 power_station_generic 36% 0% - 79% 235.05 -0.38 2031 645.42 83.05 85.84 aerobic 4, SRF to 45% 79%
power_station_generic

NG recycling, MBT aerobic 4, SRF to
power_station_generic

mid -f recycling, MBT AD
mid -f MBT AD 2 (SRF)  power_station_generic 36% 0% - 58% 235.85 -0.45 2031 572.52 105.12 44.70 2 (SRF), SRF to 73% 58%
power_station_generic

mid -f recycling, MBT AD 2 (SRF), SRF | Wet AD with biogas to
to power_station_generic transport fuel

mid -f recycling, MBT AD
mid -f MBT AD 2 (SRF)  power_station_generic 36% 0% - 58% 235.85 -0.45 2031 571.94 105.12 44.54 2 (SRF), SRF to 73% 58%
power_station_generic

mid -f recycling, MBT AD 2 (SRF), SRF | Wet AD with biogas to
to power_station_generic grid injection

mid -d recycling, MHT 2,
Aerobic Digestion mid -d MHT 2 power_station_generic 36% 0% - 70% 236.36 -0.45 2031 549.87 96.27 47.61 SRF to 76% 70%
power_station_generic

mid -d recycling, MHT 2, SRF to
power_station_generic

mid -d recycling, MHT 1, SRF to Wet AD with biogas to
Gasification 1 transport fuel

mid -d recycling, MHT 1,

mid -d MHT 1 ATT_generic 30% 0% - 70% 236.44 -0.36 2031 550.71 96.27 47.83 SRF to Gasification 1

76% 70%
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity !
o Fraction of municipal CV from
Ontion 2D option Recycling Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 ATT._generic 30% 0% - 70% 236.44 036 2031 550.39 96.27 47.75 mid -d reoycling, MHT 1, 76% 70%
Gasification 1 grid injection SRF to Gasification 1
o recycling, MBT aerobic 4, SRFto | Wet AD with electricity o MBT aerobic 4 ATT._generic 30% 0% - 73% 237.83 039 2031 602.15 109.48 48.08 o recycling, MBT aerobic 74% 73%
Gasification 1 generation 4, SRF to Gasification 1
lo recycling, MHT 2, SRF to Dry AD with electricity oo MHT 2 power_station_generic 36% 0% - 64% 239.46 045 2031 607.14 109.48 49.39 lo recycling, MHT 2, SRF 76% 64%
power_station_generic generation o power_station_generic

NG recycling, MBT AD 2
NC MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 68% 239.52 -0.46 2031 595.27 83.05 72.72 (SRF), SRF to 45% 68%
power_station_generic

NG recycling, MBT AD 2 (SRF), SRF to Wet AD with electricity
power_station_generic generation

NG recycling, MBT AD 2
NC MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 68% 240.79 -0.45 2031 596.37 83.05 73.00 (SRF), SRF to 45% 68%
power_station_generic

NG recycling, MBT AD 2 (SRF), SRF to | Dry AD with electricity
power_station_generic generation

o recycling, MHT 1, SRF
lo MHT 1 incineration_generic 30% 0% - 64% 241.17 -0.33 2031 608.92 109.48 49.85 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 1, SRF to Incineration | Wet AD with biogas to
1 (electricity only) transport fuel

o recycling, MHT 1, SRF
lo MHT 1 incineration_generic 30% 0% - 64% 241.17 -0.33 2031 608.23 109.48 49.67 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 1, SRF to Incineration | Wet AD with biogas to
1 (electricity only) grid injection

mid -d recycling, MBT
mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 242.24 -0.37 2031 554.23 96.27 48.75 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerabic 4, SRF to| Wet AD with biogas to
Gasification 1 transport fuel

mid -d recycling, MBT
mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 242.24 -0.37 2031 553.91 96.27 48.67 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerabic 4, SRF to| Wet AD with biogas to
Gasification 1 grid injection

mid -d recycling,

mid -d recycling, Incineration 4 (high | Wet AD with biogas to Incineration 4 (high

A Fomepor o mid -d Sy o 16% 0% 57% 244.00 -0.39 2031 515.48 96.27 38.61 Incineration 4 (igh 74% 57%
CHP) total
mid -d recycling,
mid -d reoycling, Incineration 4 (high - Wet AD with biogas to mid-g | 'neineration 4 (high 16% 40% 57% 244.09 039 2031 515.16 96.27 3853 Incineration 4 (igh 74% 57%
CHP) total grid injection CHP) total
CHP) total
NG recycling, MHT 1, SRF to Wet AD with biogas to NG MHT 1 power_station_generic 36% 0% - 70% 244.12 -0.40 2031 642.63 83.05 85.11 NG recycling, MHT 1, SRF 51% 70%
power_station_generic transport fuel o power_station_generic
NG recycling, MHT 1, SRF to Wet AD with biogas to NG MHT 1 power_station_generic 36% 0% - 70% 244.12 -0.40 2031 642.46 83.05 85.07 NG recycling, MHT 1, SRF 51% 70%
power_station_generic grid injection o power_station_generic

NG recycling, MBT AD 2
Aerobic Digestion NC MBT AD 2 (SRF)  power_station_generic 36% 0% - 68% 244.32 -0.45 2031 596.36 83.05 73.00 (SRF), SRF to 45% 68%
power_station_generic

NG recycling, MBT AD 2 (SRF), SRF to
power_station_generic

mid -d recycling, MBT AD

mid -d recycling, MBT AD 2 (SRF), SRF Wet AD with electricity md-d  MBTAD2(SRF) power station_generic 36% 0% - 66% 244.39 047 2031 524.39 96.27 40.94 2 (SRF), SRF 1o 74% 66%

to power_station_generic generation power_station_generic
hi recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high " o } hi recycling, Incineration " N
CHP) total ransport fuel hi P total 16% 40% 47% 244.81 0.36 2031 594.64 119.76 35.84 4 (high CHP). 10t 80% 47%
hi recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high " o } hi recycling, Incineration " N
CHP) total grid injecton hi P, total 16% 40% 47% 244.81 0.36 2031 593.71 119.76 35.60 4 (high CHP). 1ot 80% 47%

NC recycling, MBT
NC MBT aerobic 4 ATT_generic 30% 0% - 79% 246.01 -0.27 2031 645.86 83.05 85.96 aerobic 4, SRF to 46% 79%
Gasification 1

NC recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
Gasification 1 transport fuel

NC recycling, MBT aerobic 4, SRF o Wet AD with biogas to NC recycling, MBT

NG MBT aerobic 4 ATT generic 30% 0% E 79% 246.01 -0.27 2031 645.69 83.05 85.91 aerobic 4, SRF to 46% 79%
Gasification 1 grid injection )
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with electricity mid -d MHT 1 power_station_generic 36% 0% - 70% 246.97 -0.44 2031 547.78 96.27 47.06 SRFto 76% 70%
power_station_generic generation

power_station_generic
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APPENDIX D - SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity !
o Fraction of municipal CV from
Ontion 2D option Recy Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
Io recycling, Incineration 4 (high Wet AD with electricity Incineration 4 (high ., . i Io recycling, Incineration 4 . .
i Soneraton o g 16% 40% 57% 247.72 0.38 2031 566.79 109.48 38.83 P 74% 57%
hi recyciing, MHT 2, SRF to Wet AD with electricity hi MHT 2 power_station_generic 36% 0% - 55% 249.04 046 2031 612.17 119.76 40.43 hi recyciing, MHT 2, SRR 83% 55%
power_station_generic generation o power_station_generic
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF | Dry AD with electricity mid -d MBT AD 2 (SRF) | power_station_generic 36% 0% - 66% 249.48 -0.46 2031 526.49 96.27 41.49 2 (SRF), SRF to 74% 66%
o power_station_generic generation power Station.generic
mid -d recycling, MBT AD
- g ’ mid - eneric /o /o - % . -0. g . B N to % %
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to id-d MBT AD 2 (SRF) ATT_g 30% 0% 66% 249.75 0.35 2031 527.31 96.27 a7 2 (SRF), SRF 74% 66%
to Gasification 1 transport fuel ot
mid -d recycling, MBT AD
- g ’ mid - eneric /o /o - % . -0. . . K N to % %
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to id-d MBT AD 2 (SRF) ATT_g 30% 0% 66% 249.75 0.35 2031 526.99 96.27 4162 2 (SRF), SRF 74% 66%
to Gasification 1 grid injection ot
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto |\ Wet AD with electricity oo MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 62% 249.97 047 2031 578.64 109.48 41.93 (SRF), SRF to 74% 62%
power_station_generic generation power_station, generic
mid -f recycling, MBT
mid -f recycling, MBT gerobic 4, SRF to. Wet AD with electricity mid -f MBT aerobic 4 | power_station_generic 36% 0% - 68% 250.30 043 2031 594.06 105.12 50.33 aerobic 4, SRF to 73% 68%
power_station_generic generation power staion. generic
mid -d recycling, MHT 2, SRF to Wet AD with electricity mid -d MHT 2 ATT._generic 30% 0% - 70% 251.48 038 2031 547.78 96.27 47.06 mid -d recycling, MHT 2, 76% 70%
Gasification 1 generation SRF to Gasification 1
mid -f recycling,
mid -f recycling, Incineration 4 (high  Wet AD with biogas to migf  Ineineration 4 (high 16% 20% 52% 252.09 035 2031 559.46 105.12 4128 Incineration 4 (high 73% 52%
CHP)_total transport fuel CHP)_total CHpy i
mid -f recycling,
mid -f recycling, Incineration 4 (high  Wet AD with biogas to migf  Incineration 4 (high 16% 40% 52% 252.09 035 2031 558.88 105.12 4113 Incineration 4 (high 73% 52%
CHP)_total grid injection CHP)_total CHPy i
hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF)  incineration_generic 30% 0% - 54% 252.38 033 2031 603.91 119.76 38.26 (SRF), SAFto 81% 54%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
hi recycing, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF)  incineration_generic 30% 0% - 54% 252.38 033 2031 602.97 119.76 38.02 (SRF), SRFto 81% 54%
Incineration 1 (lectricity only) grid injection Incineration 1 (electricity
only)
Io recycling, Incineration 4 (high Dry AD with elecricity Incineration 4 (high ., . ! Io recycling, Incineration 4 . .
i oraraion o g 16% 40% 57% 253.15 0.36 2031 571.33 109.48 4002 oo o 74% 57%
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SAF), SRFto | Wet AD with biogas to o MBTAD 2 (SRF)  incineration_generic 30% 0% - 62% 254.11 032 2031 584.97 109.48 4359 (SRF), SRFto 74% 62%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to o MBTAD 2 (SRF)  incineration_generic 30% 0% - 62% 254.11 032 2031 584.27 109.48 43.40 (SRF), SRFto 74% 62%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Dry AD vith electricity mid -d MHT 1 power_station_generic 36% 0% - 70% 255.09 043 2031 549.88 96.27 47,62 SRFto 76% 70%
power_station_generic generation power station._generic
mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with electricity mid -f MHT 2 power_station_generic 36% 0% - 61% 255.54 046 2031 591.76 105.12 49.73 SRFto 75% 61%
power_station_generic generation power station._generic
NG recycling, MHT 1, SRF to Wet AD with electricity NG MHT 1 power_station_generic 36% 0% - 70% 255.67 -0.41 2031 641.10 83.05 84.71 NG recycling, MHT 1, SRF 51% 70%
power_station_generic generation o power_station_generic
NG recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 ATT._generic 30% 0% - 70% 256.43 024 2020 642.63 83.05 85.11 NG recycling, MHT 2, SRF 52% 70%
Gasification 1 transport fuel to Gasification 1
NG recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 ATT._generic 30% 0% - 70% 256.43 024 2020 642.46 83.05 85.07 NC recycling, MHT 2, SRF 52% 70%

Gasification 1

grid injection

SLR
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity i
o Fraction of municipal CV from
Ontion 2D option Recycling Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
lo recycling, MHT 1, SRF to Wet AD with electricity o MHT 1 power_station_generic 36% 0% - 64% 257.06 045 2031 602.59 109.48 48.20 lo recycling, MHT 1, SRF 76% 64%
power_station_generic generation o power_station_generic
NG recycling, MHT 1, SRF to Dry AD with electricity NG MHT 1 power_station_generic 36% 0% - 70% 257.56 -0.40 2031 642.20 83.05 85.00 NG recycling, MHT 1, SRF 51% 70%
power_station_generic generation to power_station_generic
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 ATT_generic 30% 0% - 61% 257.67 -0.32 2031 597.07 105.12 51.12 mid -f recycling, MHT 1, 76% 61%
Gasification 1 transport fuel SRF to Gasification 1
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 ATT_generic 30% 0% - 61% 257.67 -0.32 2031 596.48 105.12 50.97 mid -f recycling, MHT 1, 76% 61%
Gasification 1 grid injection SRF to Gasification 1
hi recyciing, MBT aerobic 4, SRFto et AD with electricity hi MBT aerobic 4 ATT._generic 30% 0% - 60% 257.92 -0.40 2031 619.41 119.76 1232 hi recycling, MBT aerobic 82% 60%
1 generation 4, SRF to Gasification 1

o recycling, MBT AD 2

lo recycling, MBT AD 2 (SRF), SRFto | Dry AD with electricity lo MBT AD 2 (SRF) | power_station_generic 36% 0% - 62% 259,02 -0.45 2031 583.18 109.48 4312 (SRF), SRF to 74% 62%

power_station_generic generation powerstation, generic

mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 incineration_generic 30% 0% - 61% 259.08 -0.32 2031 597.07 105.12 51.12 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) transport fuel

(electricity only)

mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 incineration_generic 30% 0% - 61% 259.08 -0.32 2031 596.48 105.12 50.97 SRF to Incineration 1 76% 61%
Incineration 1 (lectricity only) grid injection

(electricity only)
mid -d recycling, MHT 2, SRF to Dry AD with electricity mid -d MHT 2 ATT._generic 30% 0% - 70% 259.70 037 2031 549.88 96.27 47,62 mid -d reoycling, MHT 2, 76% 70%
Gasification 1 generation SRF to Gasification 1
Io recycling, Dirty MRF 1, SRF to Wet AD with biogas to . . i} Io recycling, Dirty MRF 1, g .
ey | roneport ol o Dirty MRF 1 ATT generic 30% 0% 63% 260.27 0.36 2031 562.03 109.48 37.58 Srecyelng, oy M 76% 63%
lo recycling, Dirty MRF 1, SRF to Wet AD with biogas to oo Dirty MRF 1 ATT._generic 30% 0% - 63% 260.27 036 2031 561.33 109.48 37.40 o recycling, Dirty MRF 1, 76% 63%
Gasification 1 grid injection SRF to Gasification 1
o recycling, MBT aerobic 4, SRFto | Dry AD with electricity o MBT aerobic 4 ATT_generic 30% 0% - 73% 260.33 -0.37 2031 606.69 109.48 49.27 o recycling, MBT aerobic 74% 73%
Gasification 1 generation 4, SRF to Gasification 1

mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 incineration_generic 30% 0% - 70% 260.91 035 2031 550.71 96.27 47.83 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) transport fuel

(electricity only)

mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 incineration_generic 30% 0% - 70% 260.91 035 2031 550.39 96.27 47.75 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) grid injection

(electricity only)

mid -d recycling,
16% 40% 57% 261.17 -0.40 2031 512,55 96.27 37.85 Incineration 4 (high 74% 57%
CHP)_total

mid -d recycling, Incineration 4 (high ~ Wet AD with electricity mid-g  Incineration 4 (high
CHP)_total generation CHP)_total

o recycling, MBT aerobic
lo MBT aerobic 4 incineration_generic 30% 0% - 73% 261.19 -0.39 2031 602.15 109.48 48.08 4, SRF to Incineration 1 74% 73%
(electricity only)

o recycling, MBT aerobic 4, SRFto  Wet AD with electricity
Incineration 1 (electricity only) generation

hi recycling, MBT aerobic
hi MBT aerobic 4 power_station_generic 36% 0% - 60% 262.01 -0.41 2031 625.55 119.76 43.93 4, SRF to 81% 60%
power_station_generic

hi recycling, MBT aerobic 4, SRFto  Dry AD with electricity
power_station_generic generation

NG recycling, MHT 1, SRF to NG recycling, MHT 1, SRF

Aerobic Digestion NG MHT 1 power_station_generic 36% 0% - 70% 263.44 -0.40 2031 642.19 83.05 85.00 51% 70%
power_station_generic o power_station_generic
mid -d recycling,
mid -d recycling, Incineration 4 (high  Dry AD with electricity mid-g | 'neineration 4 (high 16% 40% 57% 263.96 039 2031 514.65 96.27 38.40 Incineration 4 (igh 74% 57%
CHP) total generation CHP) total

CHP)_total

o recycling, MBT aerobic
o MBT aerobic 3 power_station_generic 36% 0% - 43% 265.01 -0.41 2031 579.97 109.48 42.28 3, SRF to 70% 43%
power_station_generic

o recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
power_station_generic transport fuel

SLR
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

o recycling, MBT aerobic

o recycling, MBT asrobic 3, SRF to | Wet AD with biogas to Io MBT aerobic 3 | power_station_generic 36% 0% - 43% 265.01 -0.41 2031 579.28 109.48 4210 3, SRF to 70% 43%

power_station_generic grid injection power_station._generic
mid -f recycling, MHT 2,

mid -f recyciing, MHT 2, SRF to Dry AD with electricity mid -f MHT 2 power_station_generic 36% 0% - 61% 265.23 -0.44 2031 595.57 105.12 50.73 SRFto 75% 61%

power_station_generic generation

power_station_generic

mid -d recycling, MBT AD
Aerobic Digestion md-d  MBTAD2(SRF) power_station_generic 36% 0% - 66% 265.48 -0.46 2031 526.48 96.27 41.49 2 (SRF), SRF to 74% 66%
power_station_generic

mid -d recycling, MBT AD 2 (SRF), SRF
to power_station_generic

hi recycling, MBT AD 1

hi recyciing, MBT AD 1 (landfil), SRF to Wet AD with biogas to hi MBT AD 1 (landfil)  incineration_generic 30% 0% - 47% 266.83 033 2031 599.19 119.76 37.03 (landfil), SRF to 79% 47%
Incineration 1 (lectricity only) ransport fuel Incineration 1 (electricity

only)

hi recyciing, MBT AD 1
hi recyciing, MBT AD 1 (landil), SRF to. Wet AD with biogas to hi MBT AD 1 (landfil)  incineration_generic 30% 0% - 7% 266.83 033 2031 598.25 119.76 36.78 (landfil), SRF to 79% 47%
Incineration 1 (lectricity only) grid injection Incineration 1 (electricity

only)

mid -d recycling, MBT
mid -d recycling, MBT asrobic 4, SRF to Wet AD with biogas to mid -d MBT aerobic 4 | incineration_generic 30% 0% - 65% 267.48 037 2031 554.23 96.27 4875 asrobic 4, SFF to 72% 65%
Incineration 1 (electricity only) ransport fuel Incineration 1 (electricity

only)

mid -d recycling, MBT
mid -d recycling, MBT asrobic 4, SRF to Wet AD with biogas to mid -d MBT aerobic 4 | incineration_generic 30% 0% - 65% 267.48 037 2031 553.91 96.27 18,67 asrobic 4, SFF to 72% 65%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)
hi recyciing, MHT 2, SRF to Dry AD with electricity hi MHT 2 power_station_generic 36% 0% - 55% 267.54 043 2031 618.31 119.76 42,03 hi recyciing, MHT 2, SRF 83% 55%
power_station_generic generation o power_station_generic
Io recycling, MHT 2, SRF to Gasification Wet AD with electricity o T2 AT genoric a0 o . o 26750 087 2031 60250 10948 4820 Io recycling, MHT 2, SRF — o
1 generation to Gasification 1

mid -f recycling, MBT
mid -f MBT aerobic 4 power_station_generic 36% 0% - 68% 267.92 -0.41 2031 597.87 105.12 51.33 aerobic 4, SRF to 73% 68%
power_station_generic

mid -f recycling, MBT aerobic 4, SRF to Dry AD with electricity
power_station_generic generation

mid -f recycling, MBT AD
mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 268.33 -0.32 2031 572.52 105.12 44.70 2 (SRF), SRF to 73% 58%
Gasification 1

mid -f recycling, MBT AD 2 (SRF), SRF | Wet AD with biogas to
to Gasification 1 transport fuel

mid -f recycling, MBT AD

mid -f recyciing, MBT AD 2 (SRF), SRF | Wet AD with biogas to mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 268.33 -0.32 2031 571.94 105.12 4454 2 (SRF), SAF to 73% 58%

to Gasification 1 grid injection B o
NG recycling, MHT 2, SRF to Wet AD with electricity NG MHT 2 ATT._generic 30% 0% - 70% 269.14 024 2031 641.10 83.05 84.71 NG recycling, MHT 2, SRF 52% 70%
Gasification 1 generation to Gasification 1

NC recycling, MBT

NG recycling, MBT aerobic 4, SRFto | Wet AD with electricity NG MBT aerobic 4 ATT._generic 30% 0% - 79% 269.76 028 2031 644.33 83.05 85.55 aerobic 4, SRF to 6% 79%

Gasification 1 generation i)
lo recycling, MHT 1, SRF to Dry AD vith electricity o MHT 1 power_station_generic 36% 0% - 64% 269.90 043 2031 607.14 109.48 49.39 lo recycling, MHT 1, SRF 76% 64%
power_station_generic generation o power_station_generic

hi recycling, MBT aerobic
hi MBT aerobic 3 power_station_generic 36% 0% - 33% 270.46 -0.41 2031 603.11 119.76 38.06 3, SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
power_station_generic transport fuel

hi recycling, MBT aerobic
hi MBT aerobic 3 power_station_generic 36% 0% - 33% 270.46 -0.41 2031 602.17 119.76 37.81 3, SRFto 78% 33%
power_station_generic

hi recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
power_station_generic grid injection

o recycling, Incineration 4 (high Incineration 4 (high o recycling, Incineration 4

ot Aerobic Digestion oo Sy o 16% 0% 57% 270.70 -0.36 2031 571.31 109.48 40,01 piciiig 74% 57%
NG recycling, MHT 2, SRF to Dry AD vith electricity NG MHT 2 ATT._generic 30% 0% - 70% 271.12 024 2020 642.20 83.05 85.00 NG recycling, MHT 2, SRF 52% 70%
Gasification 1 generation to Gasification 1

NG recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Wet AD with biogas to NG MBT aerobic 4 | incineration_generic 30% 0% - 79% 271.32 027 2031 645.86 83.05 85.96 asrobic 4, SFF o 6% 79%

Incineration 1 (electricity only) transport fuel Incineration 1 (electricity

only)

SLR
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APPENDIX D - SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity i
o Fraction of municipal CV from
Ontion 2D option Recy Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Wet AD with biogas to NG MBT aerobic 4 | incineration_generic 30% 0% - 79% 271.32 027 2031 645.69 83.05 85.91 asrobic 4, SFF to 6% 79%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
mid -d recycling, Incineration 4 (high Incineration 4 (high mid -d recycling,
yeiing, (high Aerobic Digestion mid -d (hig 16% 40% 57% 273.11 -0.39 2031 514.64 96.27 38.39 Incineration 4 (high 74% 57%
CHP)_total CHP)_total CHpy i
NC recycling, MBT
NG recycling, MBT aerobic 4, SRF to | Dry AD with electricity NG MBT aerobic 4 ATT._generic 30% 0% - 79% 273.62 027 2031 645.43 83.05 85.84 aerobic 4, SRF to 6% 79%
Gasification 1 generation
Gasification 1
hi recyciing, MHT 1, SRF to Wet AD with electricity hi MHT 1 power_station_generic 36% 0% - 55% 274.35 -0.44 2031 612.17 119.76 40.43 hi recyciing, MHT 1, SRR 83% 55%
power_station_generic generation o power_station_generic
NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to NC MBT AD 2 (SRF) ATT_generic 30% 0% - 68% 274.63 -0.21 2020 596.80 83.05 73.12 (SRF), SRF to 46% 68%
1 transport fuel
Gasification 1
NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to. |\ Wet AD with biogas to NC MBT AD 2 (SRF) ATT_generic 30% 0% - 68% 274.63 -0.21 2020 596.63 83.05 73.07 (SRF), SRF to 46% 68%
Gasification 1 grid injection
Gasification 1
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to mid -d MBTAD 2 (SRF) | incineration_generic 30% 0% - 66% 275.88 -0.34 2031 527.31 96.27 nn 2 (SRF), SRF o 74% 66%
o Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF Wet AD with biogas to mid -d MBTAD 2 (SRF) | incineration_generic 30% 0% - 66% 275.88 -0.34 2031 526.99 96.27 4162 2 (SRF), SRFto 74% 66%
o Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with electricity mid -d MHT 2 incineration_generic 30% 0% - 70% 276.88 037 2031 547.78 96.27 47.06 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) generation
(electricity only)
lo recycling, MHT 2, SRF to Aerobic Digestion Io MHT 2 power_station_generic 36% 0% - 64% 27757 -0.45 2031 607.11 109.48 49.38 lo recycling, MHT 2, SRR 76% 64%
power_station_generic o power_station_generic
NG recycling, MHT 2, SRF to Aerobic Digestion NC MHT 2 ATT_generic 30% 0% - 70% 277.76 -0.24 2020 642.19 83.05 85.00 NG recycling, MHT 2, SRF 50% 70%
Gasification 1 to Gasification 1
mid -f recycling,
mid -f recycling, Incineration 4 (high  Wet AD with electricity migf  Ineineration 4 (high 16% 40% 52% 278.65 037 2031 554.16 105.12 39.89 Incineration 4 (high 73% 52%
CHP)_total generation CHP)_total
CHP)_total
hi recyciing, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with electricity hi MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 54% 279.12 047 2031 595.36 119.76 36.03 (SRF), SRF to 81% 54%
power_station_generic generation
power_station_generic
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF \Wet AD with electricity mid -f MBT AD 2 (SRF) | power_station_generic 36% 0% - 58% 279.38 -0.46 2031 567.22 105.12 43.31 2 (SRF), SRF to 73% 58%
o power_station_generic generation
power_station_generic
lo recycling, MBT AD 1
lo recycling, MBT AD 1 (tandfil), SRF to. Wet AD with biogas to o MBT AD 1 (landfil)  incineration_generic 30% 0% - 55% 279.71 031 2031 577.01 109.48 4150 (landfil), SRF to 72% 55%
Incineration 1 (lectricity only) transport fuel Incineration 1 (electricity
only)
lo recycling, MBT AD 1
lo recycling, MBT AD 1 (tandfil), SRF to. Wet AD with biogas to o MBT AD 1 (landfil)  incineration_generic 30% 0% - 55% 279.71 031 2031 576.31 109.48 1132 (landfil), SRF to 72% 55%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
lo recycling, MHT 2, SRF to Gasification | Dry AD with electricity o MHT 2 ATT._generic 30% 0% - 64% 280.90 035 2031 607.14 109.48 49.39 lo recycling, MHT 2, SRF 77% 64%
1 generation to Gasification 1
NC recycling, MHT 2, SRF.
NG recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 incineration_generic 30% 0% - 70% 282.76 023 2020 642.63 83.05 85.11 to Incineration 1 52% 70%
Incineration 1 (electricity only) transport fuel
(electricity only)
NC recycling, MHT 2, SRF,
NG recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 incineration_generic 30% 0% - 70% 282.76 023 2020 642.46 83.05 85.07 to Incineration 1 52% 70%
Incineration 1 (electricity only) grid injection o)
mid -f recycling,
mid f recycling, Incineration 4 (high  Dry AD with electricity migf  Ineineration 4 (high 16% 20% 52% 282.86 035 2031 557.97 105.12 40.89 Incineration 4 (igh 73% 52%

CHP)_total

generation

CHP)_total

SLR

CHP)_total
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

mid -d recycling, MHT 1,
Aerobic Digestion mid -d MHT 1 power_station_generic 36% 0% - 70% 282,95 -0.43 2031 549.87 96.27 47.61 SRF to 76% 70%
power_station_generic

mid -d recycling, MHT 1, SRF to
power_station_generic

hi recycling, MBT aerobic

hi recyciing, MBT aerobic 4, SRFto et AD with electricity hi MBT aerobic 4 | incineration_generic 30% 0% - 60% 283.08 -0.40 2031 619.41 119.76 1232 4, SRF to Incineration 1 82% 60%

Incineration 1 (electricity only) generation (electiity only)

Incineration 3
o recycling, Incineration 3 (medium | Wet AD with biogas to o (medium 0% 0% 579 8315 030 2031 580.27 10948 1236 o recycling, Incineration 3 4% 579
CHP)_total transport fuel (medium CHP)_total

CHP)_total

Incineration 3
o recycling, Incineration 3 (medium | Wet AD with biogas to o (medium 0% 0% 579 28315 030 2031 579.58 10948 1218 o recycling, Incineration 3 24 579
CHP)_total grid injection CHP) totl (medium CHP)_total

o recycling, MBT aerobic

lo recycling, MBT aerobic 4, SRFto | Dry AD with electricity Io MBT aerobic 4 | incineration_generic 30% 0% - 73% 283.52 -0.37 2031 606.69 109.48 49.27 4, SRF to Incineration 1 74% 73%

Incineration 1 (electricity only) generation (ectricity o)
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 incineration_generic 30% 0% - 61% 284.50 -0.31 2031 597.07 105.12 51.12 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) transport fuel
(electricity only)
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 incineration_generic 30% 0% - 61% 284.50 -0.31 2031 596.48 105.12 50.97 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) grid injection

(electricity only)

NC recycling, MBT AD 2

NG recycling, MBT AD 2 (SRF), SRF to. Wet AD with electricity NG MBT AD 2 (SRF) ATT._generic 30% 0% - 68% 284.93 021 2020 595.27 83.05 7272 (SRF), SRF to 6% 68%

Gasification 1 generation e, o

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Dry AD vith electricity mid -d MHT 2 incineration_generic 30% 0% - 70% 285.01 036 2031 549.88 96.27 47,62 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) generation

(electricity only)

hi recycling, MHT 2, SRF

hi MHT 2 ATT_generic 30% 0% - 55% 285.16 -0.38 2031 612.17 119.76 40.43
to Gasification 1

hi recycling, MHT 2, SRF to Gasification Wet AD with electricity 84% 559%
; 3 3

generation

NC recycling, MBT AD 2
NC MBT AD 2 (SRF) ATT_generic 30% 0% - 68% 286.43 -0.21 2020 596.37 83.05 73.00 (SRF), SRF to 46% 68%
Gasification 1

NC recycling, MBT AD 2 (SRF), SRF to | Dry AD with electricity
Gasification 1 generation

mid -f recycling, MBT AD
mid -f MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 58% 286.76 -0.45 2031 571.03 105.12 44.30 2 (SRF), SRF to 73% 58%
power_station_generic

mid -f recycling, MBT AD 2 (SRF), SRF | Dry AD with electricity
to power_station_generic generation

mid -d recycling, MBT AD
mid -d MBT AD 2 (SRF) ATT_generic 30% 0% - 66% 286.92 -0.36 2031 524.39 96.27 40.94 2 (SRF), SRF to 74% 66%
Gasification 1

mid -d recycling, MBT AD 2 (SRF), SRF Wet AD with electricity
to Gasification 1 generation

NC recycling, MBT
Aerobic Digestion NC MBT aerobic 4 ATT_generic 30% 0% - 79% 287.15 -0.27 2031 645.42 83.05 85.84 aerobic 4, SRF to 46% 79%
Gasification 1

NG recycling, MBT aerobic 4, SRF to
Gasification 1

o recycling, Dirty MRF 1,

lo recycling, Dirty MRF 1, SRF to Wet AD with biogas to oo Dirty MRF 1 incineration_generic 30% 0% - 63% 287.31 035 2031 562.03 109.48 3758 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) ransport fuel

(electricity only)

Io recycling, Dirty MRF 1,
lo recycling, Dirty MRF 1, SRF to Wet AD with biogas to o Dirty MRF 1 incineration_generic 30% 0% - 63% 287.31 035 2031 561.33 109.48 37.40 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) grid injection

(electricity only)

mid -f recycling, MBT
mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 287.47 -0.38 2031 594.06 105.12 50.33 aerobic 4, SRF to 73% 68%
Gasification 1

mid -f recycling, MBT aerobic 4, SRF to Wet AD with electricity
Gasification 1 generation

hi recycling, MBT aerobic
hi MBT aerobic 1 power_station_generic 36% 0% - 33% 288.55 -0.39 2031 603.11 119.76 38.06 1, SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
power_station_generic transport fuel

hi recycling, MBT aerobic
hi MBT aerobic 1 power_station_generic 36% 0% - 33% 288.55 -0.39 2031 602.17 119.76 37.81 1, SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
power_station_generic grid injection

mid -d recycling, MHT 2, SRF to
Gasification 1

mid -d recycling, MHT 2,

Aerobic Digestion mid -d MHT 2 ATT_generic 30% 0% - 70% 288.74 -0.37 2031 549.87 96.27 47.61 SRF to Gasification 1

76% 70%

SLR
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

o recycling, MBT aerobic
o MBT aerobic 1 power_station_generic 36% 0% - 43% 289.12 -0.38 2031 579.97 109.48 42.28 1, SRF to 70% 43%
power_station_generic

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
power_station_generic transport fuel

o recycling, MBT aerobic
lo MBT aerobic 1 power_station_generic 36% 0% - 43% 289.12 -0.38 2031 579.28 109.48 4210 1, SRF to 70% 43%
power_station_generic

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
power_station_generic grid injection

hi recyciing, MBT aerobic 4, SRFto | Dry AD with electricity hi MBT aerobic 4 ATT._generic 30% 0% - 60% 289.69 037 2031 625.55 119.76 43.93 hi recycling, MBT aerobic

Gasification 1 generation 4, SRF to Gasification 1 82% 60%

mid -f recycling, MHT 1,

mid -f recyciing, MHT 1, SRF to Wet AD with electricity mid -f MHT 1 power_station_generic 36% 0% - 61% 289.82 043 2031 591.76 105.12 49.73 SRFto 75% 61%

power_station_generic generation power station._generic

hi recyciing, Dirty MRF 1, SRF to Wet AD with biogas to hi Dirty MRF 1 ATT._generic 30% 0% - 52% 290.21 035 2031 586.63 119.76 3374 hi recycling, Dirty MRF 1, 82% 52%
1 ransport fuel SRF to Gasification 1

hi recyciing, Dirty MRF 1, SRF to Wet AD with biogas to hi Dirty MRF 1 ATT._generic 30% 0% - 52% 290.21 035 2031 585.69 119.76 3350 hi recycling, Dirty MRF 1, 82% 52%

Gasffication 1 grid injection SRF to Gasification 1

o recycling, MBT AD 2
lo MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 290.25 -0.35 2031 578.64 109.48 41.93 (SRF), SRF to 74% 62%
Gasification 1

o recycling, MBT AD 2 (SRF), SRF to  Wet AD with electricity
Gasification 1 generation

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 290.75 -0.42 2031 551.30 96.27 47.99 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to Wet AD with electricity
power_station_generic generation

o recycling, MBT AD 2
Aerobic Digestion lo MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 62% 291.38 -0.45 2031 583.15 109.48 43.11 (SRF), SRF to 74% 62%
power_station_generic

o recycling, MBT AD 2 (SRF), SRF to
power_station_generic

NC recycling, MBT AD 2
Aerobic Digestion NC MBT AD 2 (SRF) ATT_generic 30% 0% - 68% 291.80 -0.21 2020 596.36 83.05 73.00 (SRF), SRF to 46% 68%
Gasification 1

NC recycling, MBT AD 2 (SRF), SRF to
Gasification 1

mid -d recycling, MBT AD
md-d  MBTAD 2 (SRF) ATT_generic 30% 0% - 66% 292.86 -0.35 2031 526.49 96.27 41.49 2 (SRF), SRF to 74% 66%
Gasification 1

mid -d recycling, MBT AD 2 (SRF), SRF Dry AD with electricity
to Gasification 1 generation

hi recycling, MBT AD 2

hi recyciing, MBT AD 2 (SRF), SRF to | Dry AD with electricity hi MBT AD 2 (SRF) | power_station_generic 36% 0% - 54% 293.03 -0.44 2031 601.50 119.76 37.63 (SRF), SRF to 81% 54%

power_station_generic generation power_station, generic
mid -d recycling, MHT 1, SRF to Wet AD with electricity mid -d MHT 1 ATT._generic 30% 0% - 70% 203.12 037 2031 547.78 96.27 47.06 mid -d reoycling, MHT 1, 76% 70%
Gasification 1 generation SRF to Gasification 1

NG recycling, MHT 1, SRF to Wet AD with biogas to NG MHT 1 ATT._generic 30% 0% - 70% 203.47 022 2020 642.63 83.05 85.11 NG recycling, MHT 1, SRF 52% 70%
Gasification 1 ransport fuel to Gasification 1

NG recycling, MHT 1, SRF to Wet AD with biogas to NG MHT 1 ATT._generic 30% 0% - 70% 203.47 022 2020 642.46 83.05 85.07 NG recycling, MHT 1, SRF 52% 70%
Gasification 1 grid injection to Gasification 1

hi recycling, Incineration 4 (high Wet AD with eletricity Incineration 4 (high ) . . hi recycling, Incineration . ,
e Soeraton hi Sy o 16% 0% 7% 293.58 0.39 2031 586.10 11976 33.60 o o 80% 7%

o recycling, MHT 2, SRF

lo recycling, MHT 2, SRF to Incineration Wet AD with electricity oo MHT 2 incineration_generic 30% 0% - 64% 294.49 -0.36 2031 602.59 109.48 48.20 o Incineration 1 % 64%

1 (elecricity only) generation oty omy
hi recyciing, MHT 1, SRF to Dry AD vith electricity hi MHT 1 power_station_generic 36% 0% - 55% 204.73 -0.41 2031 618.31 119.76 42,03 hi recyciing, MHT 1, SRR 83% 55%
power_station_generic generation o power_station_generic

Io recycling, Gasification Gas Engine  Wet AD with biogas to o Gasification Gas - o i 295.00 029 2031 2856 100.48 28.68 Io recycling, Gasification Taon —
2 fotal ransport fuel Engine 2 total Gas Engine 2 fotal

Io recycling, Gasification Gas Engine  Wet AD with biogas to o Gasification Gas — o — 295.00 029 2031 o787 100.48 28,65 Io recycling, Gasification Taon —
2 fotal grid injection Engine 2 total Gas Engine 2 fotal

SLR



Greenhouse Gas Modelling for Municipal Waste

Appendix D
24

402-01183-00003

Greater London Authority
APPENDIX D — SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recy Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1)
costs) (EM)
o recycling, True Pyrolysis 1_total Wet AD with biogas to lo True Pyrolysis 32% 0% 57% 296.32 -0.28 2031 555.16 109.48 35.79 o recycling, True 74% 57%
transport fuel 1_total Pyrolysis 1_total
o recycling, True Pyrolysis 1_total Wet AD with biogas to lo True Pyrolysis 32% 0% 57% 296.32 -0.28 2031 554.46 109.48 35.60 o recycling, True 74% 57%
grid injection 1_total Pyrolysis 1_total
mid -f recycling, MBT AD
mid -f recycling, MBT AD 2 (SRF), SRR Wet AD with biogas to mid -f MBTAD 2 (SRF)  incineration_generic 30% 0% - 58% 296.50 -0.30 2031 572.52 105.12 44.70 2 (SRP), SAFto 73% 58%
9
o Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF |\ Wet AD with biogas to mid -f MBTAD 2 (SRF) | incineration_generic 30% 0% - 58% 296.50 -0.30 2031 571.94 105.12 4454 2 (SRF), SRF o 73% 58%
o Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
NC recycling, MHT 2, SRF.
NG recycling, MHT 2, SRF to Wet AD with electricity NG MHT 2 incineration_generic 30% 0% - 70% 296.61 023 2020 641.10 83.05 84.71 to Incineration 1 52% 70%
Incineration 1 (electricity only) generation
(electricity only)
NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Wet AD with electricity NG MBT aerobic 4 | incineration_generic 30% 0% - 79% 297.22 027 2031 644.33 83.05 85.55 asrobic 4, SFF to 6% 79%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -f recycling,
mid -f recycling, Incineration 4 (igh 4ty Digestion migf  Ineineration 4 (high 16% 40% 50% 298.42 -0.35 2031 557.94 105.12 40.88 Incineration 4 (high 73% 52%
CHP)_total CHP)_total CHP) toia
NC recycling, MHT 2, SRF.
NG recycling, MHT 2, SRF to Dry AD with electricity NG MHT 2 incineration_generic 30% 0% - 70% 208.57 023 2020 642.20 83.05 85.00 to Incineration 1 52% 70%
Incineration 1 (electricity only) generation
(electricity only)
o recycling, MBT aerobic 3, SRFto | Wet AD with biogas to Io MBT aerobic 3 ATT_generic 30% 0% - 3% 299.18 -0.30 2031 579.97 109.48 4228 o recycling, MBT aerobic 71% 43%
Gasification 1 transport fuel 3, SRF to Gasification 1
o recycling, MBT aerobic 3, SRFto | Wet AD with biogas to Io MBT aerobic 3 ATT_generic 30% 0% - 3% 299.18 -0.30 2031 579.28 109.48 4210 o recycling, MBT aerobic 71% 43%
Gasification 1 grid injection 3, SFF to Gasification 1
hi recyciing, MBT aerobic 3, SRFto | Wet AD with biogas to hi MBT aerobic 3 ATT_generic 30% 0% - 33% 299,52 -0.31 2031 603.11 119.76 38.06 hi recycling, MBT aerobic 78% 33%
Gasification 1 transport fuel 3, SRF to Gasification 1
hi recyciing, MBT aerobic 3, SRFto et AD with biogas to hi MBT aerobic 3 ATT_generic 30% 0% - 33% 299,52 -0.31 2031 602.17 119.76 37.81 hi recycling, MBT aerobic 78% 33%
Gasification 1 grid injection 3, SRF to Gasification 1
o recycling, MHT 1, SFF to Gasification Wet AD with electricity o MHT 1 ATT._generic 30% 0% - 64% 300.11 036 2031 602.59 109.48 48.20 lo recycling, MHT 1, SRF 77% 64%
1 generation o Gasification 1
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Dry AD with electricity lo MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 300.71 -0.33 2031 583.18 109.48 4312 (SRF), SRF to 74% 62%
Gasification 1 generation
Gasification 1
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Dry AD vith electricity mid -f MHT 1 power_station_generic 36% 0% - 61% 300.81 -0.41 2031 59557 105.12 50.73 SRF to 75% 61%
power_station_generic generation
power_station_generic
NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Dry AD with electricity NG MBT aerobic 4 | incineration_generic 30% 0% - 79% 301.04 027 2031 645.43 83.05 85.84 asrobic 4, SFF to 6% 79%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Aerobic Digestion mid -f MHT 2 power_station_generic 36% 0% - 61% 30152 -0.44 2031 595.55 105.12 50.72 SRF to 75% 61%
power_station_generic
power_station_generic
i recycling, Incineration 4 (high Dry AD with electricity Incineration 4 (high N o ; hi recycling, Incineration " .
CHPy i ovcration hi poogd 16% 40% 47% 301.55 0.36 2031 59224 119.76 35.21 2 i L) o 80% 47%
mid -f recyciing, MHT 2, SRF to Wet AD with electricity mid -f MHT 2 ATT._generic 30% 0% - 61% 301.61 035 2031 591.76 105.12 49.73 mid -f recycling, MHT 2, 76% 61%
Gasification 1 generation SRF to Gasification 1
mid -d recycling, MHT 1, SRF to Dry AD vith electricity mid -d MHT 1 ATT._generic 30% 0% - 70% 302.71 036 2031 549.88 96.27 47,62 mid -d recycling, MHT 1, 76% 70%

Gasification 1

generation

SLR

SRF to Gasification 1
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P °
costs) (EM)
NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to Wet AD with biogas to NG MBTAD 2 (SRF) incineration_generic 30% 0% - 68% 303.25 -0.19 2015 596.80 83.05 73.12 (SRF), SRF to 6% 68%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to Wet AD with biogas to NC MBTAD 2 (SRF) incineration_generic 30% 0% - 68% 303.25 -0.19 2015 596.63 83.05 73.07 (SRF), SAF to 46% 68%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)

o recycling, MBT aerobic
Aerobic Digestion lo MBT aerobic 4 power_station_generic 36% 0% - 73% 303.30 -0.42 2031 606.67 109.48 49.26 4, SRF to 74% 73%
power_station_generic

o recycling, MBT aerobic 4, SRF to
power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 304.45 -0.41 2031 553.40 96.27 48.54 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerabic 4, SRF to Dry AD with electricity
power_station_generic generation

NG recycling, MHT 2, SRF
Aerobic Digestion NC MHT 2 incineration_generic 30% 0% - 70% 306.05 -0.23 2020 642.19 83.05 85.00 to Incineration 1 52% 70%
(electricity only)

NC recycling, MHT 2, SRF to
Incineration 1 (electricity only)

hi recycling, MHT 2, SRF

hi recyciing, MHT 2, SRF to Gasification Dry AD with electricity hi MHT 2 ATT._generic 30% 0% - 55% 306.25 035 2031 618.31 119.76 42,03 84% 55%
1 generation to Gasification 1

Io recycling, Gasification Gas Engine  Wet AD with biogas to o Gasification Gas a0 o — w0737 029 2031 si215 100.48 .38 Io recycling, Gasification Taon —
1_total ransport fuel Engine 1_total Gas Engine 1_fotal

Io recycling, Gasification Gas Engine  Wet AD with biogas to o Gasification Gas a0 o — 0737 029 2031 su1.46 100.48 .20 Io recycling, Gasification aon —
1_total grid injection Engine 1_total Gas Engine 1_fotal

mid -f recycling, MBT
mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 307.61 -0.36 2031 597.87 105.12 51.33 aerobic 4, SRF to 73% 68%
Gasification 1

mid -f recycling, MBT aerobic 4, SRF to Dry AD with electricity
Gasification 1 generation

o recycling, MHT 2, SRF
o MHT 2 incineration_generic 30% 0% - 64% 307.67 -0.34 2031 607.14 109.48 49.39 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 2, SRF to Incineration | Dry AD with electricity
1 (electricity only) generation

Incineration 3

hi recycling, Incineration 3 (medium | Wet AD with biogas to hi recycling, Incineration

Sy ot raneport ol hi C(Lns)du:lor‘r; | 20% 20% 7% 308.92 -0.31 2031 600.05 119.76 37.25 3 et o 80% 47%
Incineration 3
hi recycling, Incineration 3 (medium  Wet AD with biogas to i imociumn - - % 208.92 081 2031 9911 1976 701 hi recycling, Incineration a0t -
CHP)_total grid injection ciiby ot 3 (medium CHP)_total
NG recycling, MHT 1, SRF to Wet AD with electricity NG MHT 1 ATT._generic 30% 0% - 70% 310.23 023 2020 641.10 83.05 84.71 NG recycling, MHT 1, SRF 52% 70%
Gasification 1 generation to Gasification 1
hi recyciing, MHT 1, SRF to Gasification Wet AD with electricity hi MHT 1 ATT._generic 30% 0% - 55% 312.16 038 2031 612.17 119.76 40.43 hi recyciing, MHT 1, SRF 84% 55%
1 generation to Gasification 1
NG recycling, MHT 1, SRF to Dry AD vith electricity NG MHT 1 ATT._generic 30% 0% - 70% 31251 022 2020 642.20 83.05 85.00 NG recycling, MHT 1, SRF 52% 70%
Gasification 1 generation to Gasification 1
mid -f recyciing, MHT 2, SRF to Dry AD vith electricity mid -f MHT 2 ATT_generic 30% 0% - 61% 313.00 -0.33 2031 59557 105.12 50.73 mid -f recycling, MHT 2, 76% 61%
Gasification 1 generation SRF to Gasification 1
o recycling, Gasification 1_total Wet AD with biogas to o Gasification 1_total 30% 0% 57% 313.64 0.28 2031 467.41 109.48 12.82 o recycling, Gasification 74% 57%
transport fuel 1_total
o recycling, Gasification 1_total Wet AD with biogas to o Gasification 1_total 30% 0% 57% 313.64 0.28 2031 466.71 109.48 12.64 o recycling, Gasification 74% 57%
grid injection 1_total

hi recycling, MHT 2, SRF
hi recyciing, MHT 2, SRF to Incineration Wet AD with electricity hi MHT 2 incineration_generic 30% 0% - 55% 313.65 038 2031 612.17 119.76 40.43 to Incineration 1 84% 55%
1 (electricity only) generation o)

NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to. Wet AD with electricity NG MBT AD 2 (SRF)  incineration_generic 30% 0% - 68% 31451 0.19 2020 595.27 83.05 7272 (SRF), SAFto 6% 68%
Incineration 1 (electricity only) generation Incineration 1 (electricity

only)
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
ont 2D oot Recy Primary Secondary (Thermal) N 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (€n) P! °

collection
costs) (EM)

hi recycling, MBT aerobic
hi MBT aerobic 4 incineration_generic 30% 0% - 60% 314.66 -0.37 2031 625.55 119.76 43.93 4, SRF to Incineration 1 82% 60%
(electricity only)

hi recycling, MBT aerobic 4, SRFto  Dry AD with electricity
Incineration 1 (electricity only) generation

Io recycling, MHT 1, SRF to Gasification | Dry AD with electricity o WHT 1 ATT generic - % . % 315,08 034 2031 o714 100.48 1939 Io recycling, MHT 1, SRF i o
1 generation to Gasification 1
Incineration 3
NC recycling, Incineration 3 (medium  Wet AD with biogas to NG imocaumn - - o 1545 o8 2015 8100 62,05 9.05 NC recycling, Incineration % -
CHP)_total transport fuel 3 (medium CHP)_total
CHP)_total
Incineration 3
NC recycling, Incineration 3 (medium  Wet AD with biogas to NG imocaumn - — o 1545 018 2015 81,07 62,05 9,00 NC recycling, Incineration % o
CHP)_total grid injection 3 (medium CHP)_total
CHP)_total
hi recycling, Gasification Gas Engine  Wet AD with biogas to i Gasification Gas — % % 15,92 030 2031 561,00 1976 27,08 hi recycling, Gasification — %
2 total transport fuel Engine 2._total Gas Engine 2 total
hi recycling, Gasification Gas Engine  Wet AD with biogas to i Gasification Gas — % % s15.92 030 2031 60,07 1976 2679 hi recycling, Gasification — %
2 total grid injection Engine 2._total Gas Engine 2 total
NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to. | Dry AD with electricity NG MBT AD 2 (SRF)  incineration_generic 30% 0% - 68% 315.99 0.19 2015 596.37 83.05 73.00 (SRF), SRFto 6% 68%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | o\ i pigestion mid -f MBT AD 2 (SRF) | power_station_generic 36% 0% - 58% 316.21 -0.45 2031 571.00 105.12 44.30 2 (SRF), SRF to 73% 58%
o power_station_generic
power_station_generic
mid -f recycling, MBT
mid - recycling, MBT aerobic 4, SRF to. Wet AD with electricity mid -f MBT aerobic 4 | incineration_generic 30% 0% - 68% 316.24 037 2031 594.06 105.12 50.33 asrobic 4, SFF to 73% 68%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | oy i pigestion NC MBT aerobic 4 | incineration_generic 30% 0% - 79% 316.27 -0.27 2031 645.42 83.05 85.84 asrobic 4, SFF to 6% 79%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF Wet AD with electricity md-d  MBTAD2(SRF) incineration_generic 30% 0% - 66% 316.54 035 2031 524.39 96.27 40.94 2 (SRF), SRF o 74% 66%

to Incineration 1 (electricity only) generation Incineration 1 (electricity

only)

mid -d recycling, MBT AD
Aerobic Digestion mid -d MBT AD 2 (SRF) ATT_generic 30% 0% - 66% 316.65 -0.35 2031 526.48 96.27 41.49 2 (SRF), SRF to 74% 66%
Gasification 1

mid -d recycling, MBT AD 2 (SRF), SRF
to Gasification 1

hi recycling, True Pyrolysis 1_total Wet AD with biogas to hi True Pyrolysis 32% 0% 47% 316.87 -0.29 2031 581.08 119.76 32.29 hi recycling, True 80% 47%
transport fuel 1_total Pyrolysis 1_total

hi recycling, True Pyrolysis 1_total Wet AD with biogas to hi True Pyrolysis 32% 0% 47% 316.87 -0.29 2031 580.14 119.76 32.05 hi recycling, True 80% 47%
grid injection 1_total Pyrolysis 1_total

hi recyciing, MBT aerobic 1, SRFto | Wet AD with biogas to hi MBT aerobic 1 ATT_generic 30% 0% - 33% 31757 -0.30 2031 603.11 119.76 38.06 hi recycling, MBT aerobic 78% 33%

Gasification 1 transport fuel 1, SRF to Gasification 1

hi recyciing, MBT aerobic 1, SRFto | Wet AD with biogas to hi MBT aerobic 1 ATT_generic 30% 0% - 33% 31757 -0.30 2031 602.17 119.76 37.81 hi recycling, MBT aerobic 78% 33%

Gasification 1 grid injection 1, SRF to Gasification 1

mid -d recycling, MHT 2,
Aerobic Digestion mid -d MHT 2 incineration_generic 30% 0% - 70% 317.68 -0.36 2031 549.87 96.27 47.61 SRF to Incineration 1 76% 70%
(electricity only)

mid -d recycling, MHT 2, SRF to
Incineration 1 (electricity only)

NG recycling, Dirty MRF 1, SRF 1o Wet AD with biogas to . i} NC recycling, Dirty MRF . ,
S recycing, Yomepor o NG Dirty MRF 1 ATT generic 30% 0% 69% 318.41 0.28 2031 546.42 83.05 59.93 AR 50% 69%
NG recycling, Dirty MRF 1, SRF to Wet AD with biogas to NG Dirty MRF 1 ATT._generic 30% 0% - 69% 318.41 028 2031 546.25 83.05 59.89 NC recycling, Dirty MRF 50% 69%
Gasification 1 grid injection 1, SRF to Gasification 1

hi recycling, MBT AD 2
hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 318.79 -0.37 2031 595.36 119.76 36.03 (SRF), SRF to 81% 54%
Gasification 1

hi recycling, MBT AD 2 (SRF), SRFto  Wet AD with electricity
Gasification 1 generation
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

mid -f recycling, MBT
mid -f MBT aerobic 3 power_station_generic 36% 0% - 38% 319.30 -0.40 2031 567.76 105.12 43.45 aerobic 3, SRF to 68% 38%
power_station_generic

mid -f recycling, MBT aerobic 3, SRF to | Wet AD with biogas to
power_station_generic transport fuel

mid -f recycling, MBT
mid -f MBT aerobic 3 power_station_generic 36% 0% - 38% 319.30 -0.40 2031 567.18 105.12 43.30 aerobic 3, SRF to 68% 38%
power_station_generic

mid -f recycling, MBT aerobic 3, SRF to | Wet AD with biogas to
power_station_generic grid injection

o recycling, MBT AD 2

lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity o MBT AD 2 (SRF)  incineration_generic 30% 0% - 62% 320.03 034 2031 578.64 109.48 41.93 (SRF), SAFto 74% 62%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)

mid -f recycling, Dirty
mid -f Dirty MRF 1 ATT_generic 30% 0% - 58% 320.34 -0.34 2031 549.22 105.12 38.60 MRF 1, SRF to 75% 58%
Gasification 1

mid -f recycling, Dirty MRF 1, SRFto | Wet AD with biogas to
Gasification 1 transport fuel

mid -f recycling, Dirty
mid -f Dirty MRF 1 ATT_generic 30% 0% - 58% 320.34 -0.34 2031 548.64 105.12 38.45 MRF 1, SRF to 75% 58%

mid -f recycling, Dirty MRF 1, SRF o Wet AD with biogas to
! Gasification 1

grid injection

hi recycling, Dirty MRF 1,

hi recyciing, Dirty MRF 1, SRF to Wet AD with biogas to hi Dirty MRF 1 incineration_generic 30% 0% - 52% 320.62 034 2031 586.63 119.76 3374 SRF to Incineration 1 82% 52%
Incineration 1 (lectricity only) ransport fuel

(electricity only)

hi recyciing, Dirty MRF 1,
hi recyciing, Dirty MRF 1, SRF to Wet AD with biogas to hi Dirty MRF 1 incineration_generic 30% 0% - 52% 320.62 034 2031 585.69 119.76 3350 SRF to Incineration 1 82% 52%
Incineration 1 (electricity only) grid injection

(electricity only)

NG recycling, MHT 1, SRF to NC recycling, MHT 1, SRF

Aerobic Digestion NC MHT 1 ATT_generic 30% 0% - 70% 321.84 -0.22 2020 642.19 83.05 85.00 52% 70%

Gasification 1 to Gasification 1

NC recyciing, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF t0- | 5oy i pigestion NC MBTAD 2 (SRF) | incineration_generic 30% 0% - 68% 322.06 -0.19 2015 596.36 83.05 73.00 (SRF), SRFto 6% 68%
Incineration 1 (electricity only) Incineration 1 (electricity

only)

mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SR Dry AD with electricity mid -d MBTAD 2 (SRF) | incineration_generic 30% 0% - 66% 322.44 -0.34 2031 526.49 96.27 41.49 2 (SRF), SRF o 74% 66%
o Incineration 1 (electricity only) generation Incineration 1 (electricity

only)
lo recycling, MHT 1, SRF to Aerobic Digestion lo MHT 1 power_station_generic 36% 0% - 64% 322.46 -0.43 2031 607.11 109.48 49.38 lo recycling, MHT 1, SRF 76% 64%

power_station_generic o power_station_generic

mid -d recycling, MHT 1,
mid -d MHT 1 incineration_generic 30% 0% - 70% 322,82 -0.36 2031 547.78 96.27 47.06 SRF to Incineration 1 76% 70%
(electricity only)

mid -d recycling, MHT 1, SRF to Wet AD with electricity
Incineration 1 (electricity only) generation

Incineration 3

NC recycling, Incineration 3 (medium  Wet AD with electricity NC recycling, Incineration

Sy Soeraton NG (medium 20% 20% 62% 323.31 -0.19 2015 579.71 83.05 68.64 S e 6% 62%
CHP) total

NC recycling, MHT 1, SRF.
NG recycling, MHT 1, SRF to Wet AD with biogas to NG MHT 1 incineration_generic 30% 0% - 70% 323.64 021 2020 642.63 83.05 85.11 to Incineration 1 52% 70%
Incineration 1 (lectricity only) ransport fuel

(electricity only)

NC recycling, MHT 1, SRF.
NG recycling, MHT 1, SRF to Wet AD with biogas to NG MHT 1 incineration_generic 30% 0% - 70% 323.64 021 2020 642.46 83.05 85.07 to Incineration 1 52% 70%
Incineration 1 (electricity only) grid injection

(electricity only)

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to o recycling, MBT aerobic

ko encport fucl lo MBT aerobic 1 ATT_generic 30% 0% - 43% 324.16 -0.29 2031 579.97 109.48 4228 SR o Casifoaton 71% 43%
o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to o MBT aerobic 1 ATT_generic 30% 0% - 3% 324.16 -0.29 2031 579.28 109.48 4210 o recycling, MBT aerobic 71% 43%
Gasification 1 grid injection 1, SRF to Gasification 1
Incineration 3

NC recycling, Incineration 3 (medium  Dry AD with electricity NG (modium 20% 20% % a3t 018 2015 s80.81 .05 68.93 NC recyciing, Incineration . 2%
CHP)_total generation CHP). totl 3 (medium CHP)_total

mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF \Wet AD with electricity mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 325.84 -0.33 2031 567.22 105.12 43.31 2 (SRF), SRF to 73% 58%
to Gasification 1 generation ;

mid -d recycling, MBT AD
mid -d recycling, MBT AD 1 (fandfil), - Wet AD with biogas to mid-d  MBTAD 1 (landfil) incineration_generic 30% 0% - 56% 327.08 -0.34 2031 517.04 96.27 39.02 1 (landfilh, SRF to 71% 56%

SRF to Incineration 1 (electricity only)  transport fuel Incineration 1 (electricity

only)
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
) Floor nicipal )
’ ! Recycling Primary Secondary (Thermal) Total _ waste recycled (including ~ biomass of
Option AD option option Technology Treatment Performance EPS level | CAPEX+OP . Option name residual treatment  residual waste
Blectricity Heat Untreated  Treated (energy)  EPS(mass) ot o SOSOP Collection o ey p o
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P!
costs) (EM)
mid -d recycling, MBT AD
mid -d recycling, MBT AD 1 (fandfil), - Wet AD with biogas to mid-d  MBTAD 1 (landfil)  incineration_generic 30% 0% - 56% 327.08 -0.34 2031 516.72 96.27 38.94 1 (landfilh, SRF to 71% 56%
SRF to Incineration 1 (elecricity only) ~grid injection Incineration 1 (electricity
only)
hi recycling, Gasification Gas Engine  Wet AD with biogas to i Gasification Gas - % . w2717 029 2031 7196 1976 2072 hi recycling, Gasification — %
1_total transport fuel Engine 1_total Gas Engine 1_total
hi recycling, Gasification Gas Engine  Wet AD with biogas to i Gasification Gas - % % w2717 029 2031 7038 1976 2048 hi recycling, Gasification — %
1_total grid injection Engine 1_total Gas Engine 1_total
mid -f recycling, MBT AD
mid -f recycling, MBT AD 1 (landfil),  Wet AD with biogas to . . . i 1 (landil), SRF to , ,
BhE to s (et o) | vancport fos mid-f  MBTAD 1 (landiil) incineration_generic 30% 0% 51% 327.53 0.30 2031 564.30 105.12 4254 Incimeration 1 (dlecticiy 71% 51%
only)
mid -f recycling, MBT AD
mid -f recycling, MBT AD 1 (landfil), — Wet AD with biogas to mid-f  MBTAD 1 (landfil)  incineration_generic 30% 0% - 51% 32753 -0.30 2031 563.72 105.12 4239 1 (landfilh, SRF to 71% 51%
SRF to Incineration 1 (electricity only) ~grid injection Incineration 1 (electricity
only)
Incineration 3 mid -d recycling,
mid -d reoycling, Incineration 3 (medium Wet AD with biogas to mid -d (medium 20% 20% 57% 327.94 033 2031 522,68 96.27 40.50 Incineration 3 (medium 74% 57%
CHP)_total transport fuel
CHP)_total CHP)_total
Incineration 3 mid -d recycling,
g':,;;d "e‘clyc""g' Incineration 3 (medium WZ‘ AD ‘:"‘" biogas to mid -d (medium 20% 20% 57% 327.94 033 2031 522.36 96.27 40.41 Incineration 3 (medium 74% 57%
) total gridinjection CHP)_total CHP)_total
Incineration 3
NG recycling, Incineration 3 (medium | o, i pigestion NC (medium 20% 20% 62% 328.48 -0.18 2015 580.80 83.05 68.93 NG recycling, Incineration 6% 62%
CHP)_total 3 (medium CHP)_total
CHP)_total
lo recycling, Dirty MRF 1, SRF to Wet AD with electricity o Dirty MRF 1 ATT._generic 30% 0% - 63% 328.77 038 2031 555.70 109.48 35.93 o recycling, Dirty MRF 1, 76% 63%
Gasification 1 generation SRF to Gasification 1
NG recycling, Dirty MRF 1, SRF to Wet AD with electricity NG Dirty MRF 1 ATT._generic 30% 0% - 69% 330.16 028 2031 544.89 83.05 50.53 NG recycling, Dirty MRF 50% 69%
Gasification 1 generation 1, SRF to Gasification 1

o recycling, MHT 1, SRF
o MHT 1 incineration_generic 30% 0% - 64% 330.37 -0.35 2031 602.59 109.48 48.20 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 1, SRF to Incineration Wet AD with electricity
1 (electricity only) generation

o recycling, MBT AD 2
(SRF), SRF to
Incineration 1 (electricity
only)

o recycling, MBT AD 2 (SRF), SRFto  Dry AD with electricity

lo MBTAD 2 (SRF)  incineration_generic 30% 0% - 62% 330.39 -0.32 2031 583.18 109.48 43.12
Incineration 1 (electricity only) generation

74% 62%

o recycling, MBT aerobic
lo MBT aerobic 3 incineration_generic 30% 0% - 43% 330.52 -0.29 2031 579.97 109.48 42.28 3, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

o recycling, MBT aerobic
lo MBT aerobic 3 incineration_generic 30% 0% - 43% 330.52 -0.29 2031 579.28 109.48 42,10 3, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) grid injection

hi recycling, MBT aerobic
hi MBT aerobic 3 incineration_generic 30% 0% - 33% 331.08 -0.30 2031 603.11 119.76 38.06 3, SRF to Incineration 1 78% 33%
(electricity only)

hi recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

hi recycling, MBT aerobic
hi MBT aerobic 3 incineration_generic 30% 0% - 33% 331.08 -0.30 2031 602.17 119.76 37.81 3, SRF to Incineration 1 78% 33%
(electricity only)

hi recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) grid injection

NG recycling, Dirty MRF 1, SRF to Dry AD with electricity NG recycling, Dirty MRF

S recycing, orension NG Dirty MRF 1 ATT generic 30% 0% E 69% 331.63 -0.28 2031 545.99 83.05 59.62 g s 50% 69%
mid -f recycling, MHT 2,

mid -f recyciing, MHT 2, SRF to Wet AD with electricity mid -f MHT 2 incineration_generic 30% 0% - 61% 33215 034 2031 591.76 105.12 49.73 SRF to Incineration 1 76% 61%

Incineration 1 (lectricity only) generation

(electricity only)

Incineration 3 mid -f recycling,
mid -f recycling, Incineration 3 (medium  Wet AD with biogas to mid -f (medium 20% 20% 52% 332.30 029 2031 566.92 105.12 1323 Incineration 3 (medium 73% 52%
CHP)_total transport fuel
CHP)_total CHP)_total
mid -f recycling, Incineration 3 (medium 'Wet AD with biogas to Incineration 3 mid -f recycling,
yeiing, ( og mid -f (medium 20% 20% 52% 332.30 -0.29 2031 566.34 105.12 43.08 Incineration 3 (medium 73% 52%
CHP)_total grid injection
CHP)_total CHP)_total
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Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recy Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1) P! )
t collection
costs) (EM)
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Dry AD with electricity mid -d MHT 1 incineration_generic 30% 0% - 70% 332.31 035 2031 549.88 96.27 47,62 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) generation (oocticity ony)
Io recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low , , : Io recycling, Incineration 2 . .
i raneport ol o by 22% 10% 57% 332.78 0.27 2031 582.87 109.48 43.04 o o 74% 57%
Io recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low . i} Io recycling, Incineration 2 . .
i arid mjpoton o by 22% 10% 57% 332.78 0.27 2031 582.17 109.48 4285 o o 74% 57%
hi recycling, Gasification 1_total Wet AD with biogas to hi Gasification 1_total 30% 0% 47% 332.87 -0.29 2031 514.83 119.76 14.95 hi recycling, Gasification 80% 47%
transport fuel 1_total
hi recycling, Gasification 1_total Wet AD with biogas to hi Gasification 1_total 30% 0% 47% 332.87 -0.29 2031 513.89 119.76 14.71 hi recycling, Gasification 80% 47%
grid injection 1_total
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF. |Dry AD with electricity mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 334.41 -0.32 2031 571.03 105.12 44.30 2 (SRF), SRF to 73% 58%
to Gasification 1 generation Gasitication 1
hi recyciing, MHT 2, SRF
hi recyciing, MHT 2, SRF to Incineration Dry AD with electricity hi MHT 2 incineration_generic 30% 0% - 55% 334.57 035 2031 618.31 119.76 42,03 to Incineration 1 84% 55%
1 (electricity only) generation (octioty o)
hi recyciing, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Dry AD with electricity hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 334.60 -0.34 2031 601.50 119.76 37.63 (SRF), SRF to 81% 54%
Gasification 1 generation i
Incineration 3
Io recycling, Incineration 3 (medium  Wet AD with electricity o imocaumn - - — 335.20 052 2031 73,94 100.48 1070 Io recycling, Incineration 3 . —
CHP)_total generation (medium CHP)_total
CHP)_total
hi recyciing, MHT 1, SRF to Gasification Dry AD with electricity hi MHT 1 ATT._generic 30% 0% - 55% 335.24 035 2031 618.31 119.76 42.03 hi recyciing, MHT 1, SRF 84% 55%
1 generation to Gasification 1
hi recycling, Incineration 4 (high Incineration 4 (high ) . ! hi recycling, Incineration , ,
iy ot Aerobic Digestion hi g 16% 40% 47% 335.95 0.36 2031 592.20 119.76 35.20 & (v or) Tt 80% 47%
mid -f recycling, MBT
mid -f recyciing, MBT aerobic 4, SRF to | Dry AD with electricity mid -f MBT aerobic 4 | incineration_generic 30% 0% - 68% 336.21 035 2031 597.87 105.12 51.33 asrobic 4, SFF to 73% 68%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
NG recycling, Dirty MRF 1, SRF to Aerobic Digestion NC Dirty MRF 1 ATT_generic 30% 0% - 69% 338.05 -0.28 2031 545.98 83.05 59.82 NG recycling, Dirty MRF 50% 69%
Gasification 1 1, SRF to Gasification 1
mid -d recycling, MBT
mid -d recycling, MBT asrobic 4, SRF to Wet AD with electricity mid -d MBT aerobic 4 ATT._generic 30% 0% - 65% 338.44 038 2031 551.30 96.27 47.99 aerobic 4, SRF to 72% 65%
Gasification 1 generation e ton 1
lo recycling, MHT 2, SRF to Gasification | o, i pigestion Io MHT 2 ATT_generic 30% 0% - 64% 339.07 -0.35 2031 607.11 109.48 49.38 lo recycling, MHT 2, SRF 7% 64%
1 to Gasification 1
lo recycling, Dirty MRF 1, SRF to Dry AD with electricity o Dirty MRF 1 ATT generic 30% 0% E 63% 339.29 -0.36 2031 560.24 109.48 a7.12 1o recyeling, Dirty MRF 1, 76% 63%
rty 9
Gasification 1 generation SRF to Gasification 1
mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to | Wet AD with biogas to mid -d Dirty MRF 1 ATT._generic 30% 0% - 61% 340.52 036 2031 507.85 96.27 36.62 MRF 1, SRF to 75% 61%
Gasification 1 transport fuel Cositioaton 1
mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to | Wet AD with biogas to mid -d Dirty MRF 1 ATT._generic 30% 0% - 61% 340.52 036 2031 507.53 96.27 3653 MRF 1, SRF to 75% 61%
Gasification 1 grid injection Cositioaton 1
mid -f recyciing, MHT 1, SRF to Wet AD with electricity mid -f MHT 1 ATT._generic 30% 0% - 61% 340.53 034 2031 591.76 105.12 49.73 mid -f recycling, MHT 1, 76% 61%
Gasification 1 generation SRF to Gasification 1
NC recycling, MBT
NG recycling, MBT aerobic 3, SRFto | Wet AD with biogas to NG MBT aerobic 3 | power_station_generic 36% 0% - 50% 340.54 035 2031 588.97 83.05 71.07 aerobic 3, SRF to 38% 50%

power_station_generic

transport fuel
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

NC recycling, MBT

NG recycling, MBT aerobic 3, SRFto | Wet AD with biogas to NG MBT aerobic 3 | power_station_generic 36% 0% - 50% 340.54 035 2031 588.80 83.05 71.02 aerobic 3, SRF to 38% 50%

power_station_generic grid injection power_station_generic

NG recycling, MHT 1, SRF
NG recycling, MHT 1, SR to Wet AD with electricity NC MHT 1 incineration_generic 30% 0% - 70% 341.91 -0.21 2020 641.10 83.05 84.71 o Incineration 1 52% 70%
Incineration 1 (electricity only) generation (electricity only)

Incineration 3
o (medium 20% 20% 57% 342,55 -0.30 2031 578.49 109.48 41.89
CHP)_total

o recycling, Incineration 3
(medium CHP)_total

o recycling, Incineration 3 (medium  Dry AD with electricity
CHP)_total generation

74% 57%

o recycling, MBT aerobic

lo recycling, MBT aerobic 3, SRFto |Wet AD with electricity o MBT aerobic 3 | power_station_generic 36% 0% - 3% 343.17 043 2031 573.64 109.48 40.62 3, SRF to 70% 3%

power_station_generic generation power_station_generic

mid f recycling, MHT 2,
mid f recycling, MHT 2, SRF to Dry AD with electricity mid -f MHT 2 incineration_generic 30% 0% - 61% 343.42 -0.32 2031 595.57 105.12 50.73 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) generation (electricity only)

hi recycling, MHT 1, SRF
hi recycling, MHT 1, SRF to Incineration Wet AD with electricity hi MHT 1 incineration_generic 30% 0% - 55% 343.48 037 2031 612.17 119.76 40.43 to Incineration 1 84% 55%
1 (elecricity only) generation (electricity only)

NC recycling, MHT 1, SRF

NG recycling, MHT 1, SR to Dry AD with electricity NC MHT 1 incineration_generic 30% 0% - 70% 344.17 -0.21 2020 642.20 83.05 85.00 o Incineration 1 52% 70%
Incineration 1 (electricity only) generation (electricity only)

NC recycling, Gasification Gas Engine | Wet AD with biogas to Gasification Gas NC recycling, Gasification

> o encport fucl NC Engine 3 ot 32% 0% 62% 344.43 -0.16 2015 474.31 83.05 41.06 Gon Eneine s ol 46% 62%
NC recycling, Gasification Gas Engine  Wet AD with biogas to NG Gasification Gas 2% % 2% 24443 016 2015 w714 305 o2 NC recyciing, Gasification 6% 2%
2_total grid injection Engine 2 total Gas Engine 2 total
lo recycling, MHT 1, SRF
lo recycling, MHT 1, SRF to Incineration | Dry AD with electricity o MHT 1 incineration_generic 30% 0% - 64% 345.16 033 2031 607.14 109.48 49.39 to Incineration 1 77% 64%
1 (electricity only) generation
(electricity only)
mid -d recycling, MHT 1, SRF to Aerobic Digestion mid -d MHT 1 ATT_generic 30% 0% - 70% 345.66 -0.36 2031 549.87 96.27 47.61 mid -d reoycling, MHT 1, 76% 70%
Gasification 1 SRF to Gasification 1
Incineration 1
lo recycling, Incineration 1 (electricity  Wet AD with biogas to o (eecticty 0% % 5% w634 027 201 52366 109.48 o758 o recycling, Incineration 1 4% 5%
only)_total transport fuel (electricity only)_total
only)_total
lo recycling, Incineration 1 (electricity  Wet AD with biogas to Incineration 1 lo recycling, Incineration 1
yoling, ( y o9 lo (electricity 30% 0% 57% 346.34 -0.27 2031 522.97 109.48 27.36 yoling, 74% 57%
ony)_total grid injection (electricity only)_total
only)_total
NG recycling, True Pyrolysis 1_total |Vt AD wih biogas to NC True Pyrolysis 32% 0% 62% 346.89 -0.14 2015 529.30 83.05 55.45 NG recycling, True 6% 62%
transport fuel 1_total Pyrolysis 1_total
NG recycling, True Pyrolysis 1_total |Vt AD with biogas to NC True Pyrolysis 32% 0% 62% 346.89 -0.14 2015 529.13 83.05 55.41 NG recycling, True 6% 62%
grid injection 1_total Pyrolysis 1_total

mid -f recycling, MBT
Aerobic Digestion mid -f MBT aerobic 4 power_station_generic 36% 0% - 68% 347.32 -0.41 2031 597.85 105.12 51.32 aerobic 4, SRF to 73% 68%
power_station_generic

mid -f recycling, MBT aerobic 4, SRF to
power_station_generic

o recycling, MBT AD 2
Aerobic Digestion lo MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 348.01 -0.33 2031 583.15 109.48 43.11 (SRF), SRF to 74% 62%
Gasification 1

o recycling, MBT AD 2 (SRF), SRF to
Gasification 1

mid -d recycling, MBT AD

mid -d recycling, MBT AD 2 (SRF), SRF 2 (SRF), SRF to

o raoon et o) Aerobic Digestion md-d  MBTAD2(SRF) incineration generic 30% 0% - 66% 349.19 -0.34 2031 526.48 96.27 41.49 e arnions ooty 74% 66%
only)
mid -f recyciing,
mid - recycling, Gasification Gas Wet AD with biogas to mid -f Gasification Gas 32% 0% 52% 349.83 028 2031 513.02 105.12 20.13 Gasification Gas Engine 73% 52%
Engine 2 total ransport fuel Engine 2 total 2 fotal
mid -f recyciing,
mid - recycling, Gasification Gas Wet AD with biogas to mid -f Gasification Gas 32% 0% 52% 349.83 028 2031 512.44 105.12 28.97 Gasification Gas Engine 73% 52%
Engine 2 total grid injection Engine 2 total 2 fotal
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

mid -d recycling, MBT
mid -d MBT aerobic 3 power_station_generic 36% 0% - 40% 349.84 -0.40 2031 519.91 96.27 39.77 aerobic 3, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerabic 3, SRF to| Wet AD with biogas to
power_station_generic transport fuel

mid -d recycling, MBT
mid -d MBT aerobic 3 power_station_generic 36% 0% - 40% 349.84 -0.40 2031 519.59 96.27 39.69 aerobic 3, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerabic 3, SRF to| Wet AD with biogas to
power_station_generic grid injection

NG recycling, MBT AD 1

NG recycling, MBT AD 1 (landfil), SRF |\ Wet AD with biogas to NC MBT AD 1 (landfill  incineration_generic 30% 0% - 61% 349.91 -0.18 2015 580.90 83.05 68.96 (landfil), SRF to 4% 61%
o Incineration 1 (electricity only) transport fuel Incineration 1 (electricity

only)

NC recycling, MBT AD 1
NG recycling, MBT AD 1 (iandfil), SRF -\ Wet AD with biogas to NC MBT AD 1 (landfill  incineration_generic 30% 0% - 61% 349.91 -0.18 2015 580.73 83.05 68.91 (landfil), SRF to 4% 61%
o Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)

mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with biogas to mig-g | Gasiicaton Gas 32% 0% 57% 349.92 033 2031 470,62 96.27 26.88 Gasification Gas Engine 74% 57%
Engine 2 {otal transport fuel Engine 2 total Py

mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with biogas to mid -d Gasification Gas 32% 0% 57% 349.92 033 2031 470.30 96.27 26.79 Gasification Gas Engine 74% 57%
Engine 2 {otal grid injection Engine 2 total

2_total

mid -f recycling, MBT
mid -f MBT aerobic 1 power_station_generic 36% 0% - 38% 350.42 -0.37 2031 567.76 105.12 43.45 aerobic 1, SRF to 68% 38%
power_station_generic

mid -f recycling, MBT aerobic 1, SRF to | Wet AD with biogas to
power_station_generic transport fuel

mid -f recycling, MBT
mid -f MBT aerobic 1 power_station_generic 36% 0% - 38% 350.42 -0.37 2031 567.18 105.12 43.30 aerobic 1, SRF to 68% 38%
power_station_generic

mid -f recycling, MBT aerobic 1, SRF to | Wet AD with biogas to
power_station_generic grid injection

mid -f recycling, MHT 1,
Aerobic Digestion mid -f MHT 1 power_station_generic 36% 0% - 61% 351.04 -0.41 2031 595.55 105.12 50.72 SRF to 75% 61%
power_station_generic

mid -f recycling, MHT 1, SRF to
power_station_generic

NC recycling, Dirty MRF

NG recycling, Dirty MRF 1, SRF to Wet AD with biogas to NG Dirty MRF 1 incineration_generic 30% 0% - 69% 351.11 026 2031 546.42 83.05 50.93 1, SRF to Incineration 1 50% 69%
Incineration 1 (lectricity only) ransport fuel

(electricity only)

NC recycling, Dirty MRF
NG recycling, Dirty MRF 1, SRF to Wet AD with biogas to NG Dirty MRF 1 incineration_generic 30% 0% - 69% 351.11 026 2031 546.25 83.05 59.89 1, SRF to Incineration 1 50% 69%
Incineration 1 (electricity only) grid injection

(electricity only)

hi recycling, MBT aerobic
hi MBT aerobic 1 incineration_generic 30% 0% - 33% 351.16 -0.29 2031 603.11 119.76 38.06 1, SRF to Incineration 1 78% 33%
(electricity only)

hi recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

hi recycling, MBT aerobic
hi MBT aerobic 1 incineration_generic 30% 0% - 33% 351.16 -0.29 2031 602.17 119.76 37.81 1, SRF to Incineration 1 78% 33%
(electricity only)

hi recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) grid injection

hi recycling, MBT AD 2

hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with electricity hi MBT AD 2 (SRF)  incineration_generic 30% 0% - 54% 351.45 036 2031 595.36 119.76 36.03 (SRF), SAFto 81% 54%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)

mid -f recycling, True Pyrolysis 1_total | \V6tAD with biogas to mid -f True Pyrolysis 32% 0% 52% 351.51 -0.27 2031 540.74 105.12 36.38 mid - recycling, True 73% 52%
transport fuel 1_total Pyrolysis 1_total

mid -f recycling, True Pyrolysis 1_total |Vt AD with biogas to mid -f True Pyrolysis 32% 0% 52% 351.51 -0.27 2031 540.16 105.12 36.23 mid -f recycling, True 73% 52%
grid injection 1_total Pyrolysis 1_total

mid -d recycling, True Pyrolysis 1_total |6t AD with biogas to mid -d True Pyrolysis 32% 0% 57% 351.89 -0.32 2031 497.39 96.27 33.88 mid -d reoycling, True 74% 57%
transport fuel 1_total Pyrolysis 1_total

mid -d recycling, True Pyrolysis 1_total |Vt AD with biogas to mid -d True Pyrolysis 32% 0% 57% 351.89 -0.32 2031 497.07 96.27 33.80 mid -d reoycling, True 74% 57%
grid injection 1_total Pyrolysis 1_total

hi recyciing, MHT 2, SRF to Aerobic Digestion hi MHT 2 power_station_generic 36% 0% - 55% 35257 -0.43 2031 618.27 119.76 42.02 hi recyciing, MHT 2, SRR 83% 55%

power_station_generic to power_station_generic

mid -f recyciing, MHT 1, SRF to Dry AD with electricity mid -f MHT 1 ATT_generic 30% 0% - 61% 353.39 -0.32 2031 59557 105.12 50.73 mid -f recycling, MHT 1, 76% 61%

Gasification 1 generation SRF to Gasification 1
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recycling Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Blectricity Heat Untreated  Treated (energy)  EPS(mass) ot o SOSOP Collection o ey p o
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P!
costs) (EM)
mid -f recycling, Dirty
mid -f recyciing, Dirty MRF 1, SRFto | Wet AD with biogas to mid -f Dirty MRF 1 incineration_generic 30% 0% - 58% 353.69 033 2031 549.22 105.12 38.60 MRF 1, SAF to 75% 58%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
mid -f recycling, Dirty
mid -f recyciing, Dirty MRF 1, SRFto | Wet AD with biogas to mid -f Dirty MRF 1 incineration_generic 30% 0% - 58% 353.69 033 2031 548.64 105.12 38.45 MRF 1, SAF to 75% 58%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)

mid -d recycling, MBT
mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 354.32 -0.37 2031 553.40 96.27 48.54 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerabic 4, SRF to Dry AD with electricity
Gasification 1 generation

NG recycling, MHT 1, SRF
Aerobic Digestion NC MHT 1 incineration_generic 30% 0% - 70% 354.62 -0.21 2020 642.19 83.05 85.00 to Incineration 1 52% 70%
(electricity only)

NC recycling, MHT 1, SRF to
Incineration 1 (electricity only)

NC recycling, Gasification Gas Engine  Wet AD with electricity NG Gasification Gas 329 0% 62% 35008 017 015 7277 83.05 1066 NC recycling, Gasification

2_total generation Engine 2_total Gas Engine 2_total 46% 62%

o recycling, MBT aerobic

lo recycling, MBT aerobic 3, SRF to | Dry AD with electricity Io MBT aerobic 3 | power_station_generic 36% 0% - 43% 354.96 -0.41 2031 578.19 109.48 41.81 3, SRF to 70% 43%

power_station_generic generation power_station_generic
hi recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low o } hi recycling, Incineration " .
CHP) total ransport fuel hi ) total 22% 10% 47% 355.46 0.28 2031 602.00 119.76 37.77 2 (low GHP)_total 80% 47%
hi recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low o } hi recycling, Incineration " .
CHP) otal grid injecton hi ) total 22% 10% 47% 355.46 0.28 2031 601.07 119.76 37.52 2 (low GHP)_total 80% 47%

NC recycling, MBT

NG recycling, MBT aerobic 3, SRFto | Wet AD with electricity NG MBT aerobic 3 | power_station_generic 36% 0% - 50% 355.89 036 2031 587.44 83.05 7067 aerobic 3, SRF to 38% 50%

power_station_generic generation power station. generic

NC recycling, Gasification Gas Engine | Dry AD with eletricity G Gasification Gas — o oo 616 o6 2015 47388 6305 1095 NC recycling, Gasification o oo

2 fotal generation Engine 2 total - - - - - Gas Engine 2 fotal

NG recycling, True Pyrolysis 1_total V.6t AD with electricity NC True Pyrolysis 32% 0% 62% 357.60 -0.14 2015 527.76 83.05 55.05 NG recycling, True 6% 62%
generation 1_total Pyrolysis 1_fotal

NG recycling, MBT
NC MBT aerobic 3 power_station_generic 36% 0% - 50% 357.70 -0.35 2031 588.54 83.05 70.96 aerobic 3, SRF to 38% 50%
power_station_generic

NG recycling, MBT aerobic 3, SRFto  Dry AD with electricity
power_station_generic generation

o recycling, MBT aerobic
lo MBT aerobic 1 incineration_generic 30% 0% - 43% 358.28 -0.28 2031 579.97 109.48 42.28 1, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

o recycling, MBT aerobic
lo MBT aerobic 1 incineration_generic 30% 0% - 43% 358.28 -0.28 2031 579.28 109.48 42,10 1, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) grid injection

hi recycling, MBT AD 2
Aerobic Digestion hi MBT AD 2 (SRF)  power_station_generic 36% 0% - 54% 358.29 -0.44 2031 601.46 119.76 37.62 (SRF), SRF to 81% 54%
power_station_generic

hi recycling, MBT AD 2 (SRF), SRF to
power_station_generic

NG recycling, True Pyrolysis 1_total 0¥ AD with electricity NC True Pyrolysis 32% 0% 62% 358.83 -0.14 2015 528.86 83.05 55.34 NG recycling, True 6% 62%
generation 1_fotal Pyrolysis 1_total
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF |\ Wet AD with electricity mid -f MBT AD 2 (SRF)  incineration_generic 30% 0% - 58% 359.47 032 2031 567.22 105.12 4331 2 (SRF), SRFto 73% 58%
o Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
Incineration 3 mid -d recycling,
mid -d reoycling, Incineration 3 (medium Wet AD with electricity mid -d (medium 20% 20% 57% 359.53 034 2031 519.75 96.27 3973 Incineration 3 (medium 74% 57%
CHP)_total generation ciiby ot CHpy i
Io recycling, Gasification Gas Engine  Wet AD with eletricity o Gasification Gas - % — 59,96 081 2031 2008 100.48 o717 Io recycling, Gasification . —
2 total generation Engine 2._total - - - - : Gas Engine 2 total
lo recycling, MBT AD 1
lo recycling, MBT AD 1 (tandifil), SRF to.\Wet AD with electricity o MBT AD 1 (landfil)  incineration_generic 30% 0% - 55% 361.72 033 2031 570.68 109.48 30.85 (landfil), SRF to 72% 55%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
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APPENDIX D - SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recy Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1) P! )
t collection
costs) (EM)
NG recycling, Gasification Gas Engine | o, i pigestion NC Gasification Gas 32% 0% 62% 361.96 -0.16 2015 473.87 83.05 40.95 NG recycling, Gasification 6% 62%
2 total Engine 2._total Gas Engine 2 total
lo recycling, True Pyrolysis 1_total Wet AD with electricity o True Pyrolysis 32% 0% 57% 362.13 -0.30 2031 548.83 109.48 34.13 o recycling, True 74% 57%
generation 1_total Pyrolysis 1_total
Io recycling, Dirty MRF 1,
lo recycling, Dirty MRF 1, SRF to Wet AD with electricity o Dirty MRF 1 incineration_generic 30% 0% - 63% 362.17 037 2031 555.70 109.48 35.93 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) generation (bocticity o)
Incineration 3 mid -d recycling,
mid -d reoycling, Incineration 3 (medium Dry AD with electricity mid -d (medium 20% 20% 57% 363.38 033 2031 521.86 96.27 40.28 Incineration 3 (medium 74% 57%
CHP)_total generation
CHP)_total CHP)_total
NC recycling, Dirty MRF
NG recycling, Dirty MRF 1, SRF to Wet AD with electricity NG Dirty MRF 1 incineration_generic 30% 0% - 69% 363.91 027 2031 544.89 83.05 5953 1, SRF to Incineration 1 50% 69%
Incineration 1 (electricity only) generation (et oy
NC recycling, Gasification Gas Engine  Wet AD with biogas to NG Gasification Gas - % - 6420 o5 2015 o241 62,05 1842 NC recycling, Gasification % o
1_total transport fuel Engine 1_total Gas Engine 1_total
NC recycling, Gasification Gas Engine  Wet AD with biogas to NG Gasification Gas - % o 36420 015 2015 —_— 62,05 1837 NC recycling, Gasification % -
1_total grid injection Engine 1_total Gas Engine 1_total
NC recycling, True Pyrolysis 1_total  Aerobic Digestion NC True Pyrolysis 32% 0% 62% 364.76 -0.14 2015 528.86 83.05 55.34 NG recycling, True 6% 62%
1_total Pyrolysis 1_total
NC recycling, MBT AD 1
NG recycling, MBT AD 1 (landfil), SRF | Wet AD with electricity NG MBT AD 1 (landfil)  incineration_generic 30% 0% - 61% 364.98 0.18 2015 579.37 83.05 68.56 (landfil), SRF to 1% 61%
o Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -f recycling, MBT
mid -f recycling, MBT aerobic 3, SRF to. Wet AD with biogas to mid -f MBT aerobic 3 ATT_generic 30% 0% - 38% 365.24 -0.28 2031 567.76 105.12 43.45 aerobic 3, SRF to 69% 38%
Gasification 1 transport fuel e 1
mid -f recycling, MBT
mid -f recycling, MBT aerobic 3, SRF to. Wet AD with biogas to mid -f MBT aerobic 3 ATT_generic 30% 0% - 38% 365.24 -0.28 2031 567.18 105.12 43.30 aerobic 3, SRF to 69% 38%
Gasification 1 grid injection ot
NC recycling, Dirty MRF
NG recycling, Dirty MRF 1, SRF to Dry AD with electricity NG Dirty MRF 1 incineration_generic 30% 0% - 69% 365.36 026 2031 545.99 83.05 59.82 1, SRF to Incineration 1 50% 69%
Incineration 1 (lectricity only) generation (et oy
mid -f recycling,
mid - recycling, Gasificaion Gas Wet AD with biogas to mid -f Gasification Gas 30% 0% 52% 365.58 027 2031 527.19 105.12 3283 Gasification Gas Engine 73% 52%
Engine 1_total transport fuel Engine 1_total b
mid -f recycling,
mid -f recycing, Gasificaion Gas Wet AD with biogas to mid -f Gasification Gas 30% 0% 52% 365.58 027 2031 526.60 105.12 3268 Gasification Gas Engine 73% 52%
Engine 1_total grid injection Engine 1_total b
i recyciing, MHT 1, SRF
hi recyciing, MHT 1, SRF to Incineration Dry AD with electricity hi MHT 1 incineration_generic 30% 0% - 55% 366.40 034 2031 618.31 119.76 42,03 to Incineration 1 84% 55%
1 (electricity only) generation (octioty ony)
NC recycling, MBT
NG recycling, MBT aerobic 3, SRFto | oy i pigestion NC MBT aerobic 3 | power_station_generic 36% 0% - 50% 366.40 -0.35 2031 588.53 83.05 70.95 aerobic 3, SRF to 38% 50%
power_station_generic power station. generic
NC recycling, MBT AD 1
NG recycling, MBT AD 1 (landil), SRF | Dry AD with electricity NC MBT AD 1 (landfill  incineration_generic 30% 0% - 61% 366.70 -0.18 2015 580.47 83.05 68.84 (landfil), SRF to 41% 61%
o Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
hi recycing, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Dry AD with electricity hi MBT AD 2 (SRF)  incineration_generic 30% 0% - 54% 367.14 033 2031 601.50 119.76 3763 (SRF), SRFto 81% 54%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with biogas to mid -d Gasification Gas 30% 0% 57% 367.23 032 2031 484.30 96.27 3045 Gasification Gas Engine 74% 57%
Engine 1_total transport fuel Engine 1_total b
mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with biogas to mid -d Gasification Gas 30% 0% 57% 367.23 032 2031 483.98 96.27 3037 Gasification Gas Engine 74% 57%
Engine 1_total grid injection Engine 1_total Sy
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity "
Foor Fraction of municipal vV from
ot AD opti Recycling Primary Secondary (Thermal) pert Total Ot waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) " (1) P °
t collection
costs) (EM)
Incineration 1
hi recycling, Incineration 1 (electricity ~ Wet AD with biogas to i (clecticiy 0% 0% - 36784 028 201 557,30 11976 26.07 hi recycling, Incineration 0% pu—
only)_total transport fuel only). 1ot 1 (electricity only)_total
Incineration 1
hi recycling, Incineration 1 (electricity ~ Wet AD with biogas to i (clecticiy 0% 0% - 36784 028 2081 556,36 11976 o582 hi recycling, Incineration 0% pu—
only)_total grid injection only). 1ot 1 (electricity only)_total
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF. |Dry AD with electricity mid -f MBTAD 2 (SRF) | incineration_generic 30% 0% - 58% 367.96 -0.30 2031 571.03 105.12 4430 2 (SRF), SRF 1o 73% 58%
to Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -f recyciing, MHT 2, SRF to Aerobic Digestion mid -f MHT 2 ATT_generic 30% 0% - 61% 368.33 -0.33 2031 595.55 105.12 50.72 mid -f recycling, MHT 2, 76% 61%
Gasification 1 SRF to Gasification 1
o recycling, Gasification Gas Engine  Dry AD with electricity o Gasification Gas 32 - 579 36875 029 2081 52678 109.48 2836 o recyciing, Gasification 45, 7%
2_total generation Engine 2_total ° ° ° g - g g - Gas Engine 2_total ° °
lo recycling, MBT aerobic 4, SRFto | 5oy i pigestion Io MBT aerobic 4 ATT_generic 30% 0% - 73% 370.45 -0.37 2031 606.67 109.48 49.26 o recycling, MBT aerobic 74% 73%
Gasification 1 4, SRF to Gasification 1
o recycling, True Pyrolysis 1_total Dry AD with electricity lo True Pyrolysis 32% 0% 57% 371.01 -0.28 2031 553.37 109.48 35.32 o reoycling, True 74% 57%
generation 1_total Pyrolysis 1_total

mid -d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 371.82 -0.41 2031 553.39 96.27 48.53 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to
power_station_generic

NG recycling, Dirty MRF
Aerobic Digestion NC Dirty MRF 1 incineration_generic 30% 0% - 69% 372.55 -0.26 2031 545.98 83.05 59.82 1, SRF to Incineration 1 50% 69%
(electricity only)

NG recycling, Dirty MRF 1, SRF to
Incineration 1 (electricity only)

o recycling, Dirty MRF 1,
lo Dirty MRF 1 incineration_generic 30% 0% - 63% 372.59 -0.35 2031 560.24 109.48 37.12 SRF to Incineration 1 76% 63%
(electricity only)

o recycling, Dirty MRF 1, SRF to Dry AD with electricity
Incineration 1 (electricity only) generation

o recycling, MHT 2, SRF
Aerobic Digestion lo MHT 2 incineration_generic 30% 0% - 64% 372.66 -0.34 2031 607.11 109.48 49.38 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 2, SRF to Incineration
1 (electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 4, SRF to Wet AD with electricity aerobic 4, SRF to

mid -d MBT aerobic 4 | incineration_generic 30% 0% . 65% 372.74 -0.38 2031 551.30 96.27 47.99 72% 65%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
lo recycling, MBT AD 1
lo recycling, MBT AD 1 (landill, SRF to | Dry AD with electricity o MBT AD 1 (landfil)  incineration_generic 30% 0% - 55% 373.44 031 2031 575.22 109.48 41.04 (landfil), SRF to 72% 55%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid - recycling, Gasification 1_total | \V6UAD with biogas to mid-f  Gasification 1_total 30% 0% 52% 373.66 -0.27 2031 449.28 105.12 12.45 mid -f recycling, 73% 52%
transport fuel Gasification 1_total
mid - recycling, Gasification 1_total | \VStAD with biogas to mid-f  Gasification 1_total 30% 0% 52% 373.66 -0.27 2031 44870 105.12 12.29 mid -f recycling, 73% 52%
grid injection Gasification 1_total
NG recycling, Gasification 1_total Wet AD with biogas to NG Gasification 1_total 30% 0% 62% 374.54 0.14 2015 347.84 83.05 7.97 NC recycling, Gasification 46% 62%
transport fuel 1_total
NG recycling, Gasification 1_total ‘glz‘ I’:IDEC‘:'(‘)'; biogas to NG Gasification 1_total 30% 0% 62% 374.54 0.14 2015 347.67 83.05 7.93 ?‘C‘O"nyc""g‘ Gasification 46% 62%

mid -f recycling, MHT 1,
mid -f MHT 1 incineration_generic 30% 0% - 61% 375.12 -0.33 2031 591.76 105.12 49.73 SRF to Incineration 1 76% 61%
(electricity only)

mid -f recycling, MHT 1, SRF to Wet AD with electricity
Incineration 1 (electricity only) generation

NG recycling, MBT AD 1

NG recycling, MBT AD 1 (landfil), SRF 5o\ i pigestion NC MBT AD 1 (landfill  incineration_generic 30% 0% - 61% 375.27 -0.18 2015 580.46 83.05 68.84 (landfil), SRF to 41% 61%
o Incineration 1 (electricity only) Incineration 1 (electricity

only)

mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to | Wet AD with biogas to mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 375.82 035 2031 507.85 96.27 36.62 MRF 1, SAF to 75% 61%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity

only)

SLR



Greenhouse Gas Modelling for Municipal Waste Appendix D 402-01183-00003
Greater London Authority 35 June 2011

APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
O D opti Recycling Primary Secondary (Thermal) pert Total Ot waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P! )
costs) (EM)
mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to | Wet AD with biogas to mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 375.82 035 2031 507.53 96.27 3653 MRF 1, SAF to 75% 61%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)

NC recyciing, Gasification Gas Engine  Wet AD with electricity NG Gasification Gas 0% % 2% a75.97 015 2015 50087 305 1802 NC recycling, Gasification 6% 2%
1_total generation Engine 1_total Gas Engine 1_total
mid -d recycling, Gasification 1_total | |6t AD with biogas to mid-d  Gasification 1_total 30% 0% 57% 376.18 -0.32 2031 409.06 96.27 10.76 mid -d recycling, 74% 57%

transport fuel Gasification 1_total
mid -d recycling, Gasification 1_total 'V StAD with biogas to mid-d  Gasification 1_total 30% 0% 57% 376.18 -0.32 2031 408.74 96.27 10.68 mid -d recycling, 74% 57%

grid injection Gasification 1_total
NC recyciing, Gasification Gas Engine | Dry AD with electricity NG Gasification Gas 0% % 2% 377,26 015 2015 so1.97 305 830 NC recyciing, Gasification 6% 2%
1_total generation Engine 1_total Gas Engine 1_total

mid -f recycling, MBT AD
Aerobic Digestion mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 377.32 -0.32 2031 571.00 105.12 44.30 2 (SRF), SRF to 73% 58%
Gasification 1

mid -f recycling, MBT AD 2 (SRF), SRF
to Gasification 1

o recycling, Gasification Gas Engine  Wet AD with electricity o Gasification Gas 30% 0% 7% 378.40 031 2031 53562 10948 2073 o recycling, Gasification

1_total generation Engine 1_total Gas Engine 1_total 74% 57%

hi recycling, MBT aerobic
hi MBT aerobic 3 power_station_generic 36% 0% - 33% 378.77 -0.44 2031 594.56 119.76 35.82 3, SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 3, SRFto  Wet AD with electricity
power_station_generic generation

Incineration 3

o recycling, Incineration 3 (medium o recycling, Incineration 3

g Aerobic Digestion lo c(;‘ns)du:lor‘r; | 20% 20% 57% 379.65 -0.30 2031 578.46 109.48 4188 (resbom OFP) ot 74% 57%
Incineration 3 mid -f recycling,

mid -f recycling, Incineration 3 (medium  Wet AD with electricity mid -f (medium 20% 20% 52% 380.06 031 2031 561.61 105.12 4184 Incineration 3 (medium 73% 52%
CHP)_total generation CHP). totl CHP) toial

hi recycling, MBT AD 1
hi recyciing, MBT AD 1 (landfil), SRF to. Wet AD with electricity hi MBT AD 1 (landfil)  incineration_generic 30% 0% - 7% 380.12 036 2031 590.64 119.76 3479 (landfil), SRF to 79% 47%
Incineration 1 (electricity only) generation Incineration 1 (electricity

only)

mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Aerobic Digestion mid -d MHT 1 incineration_generic 30% 0% - 70% 380.30 -0.35 2031 549.87 96.27 47.61 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) (lecticity o)
mid -d recycling, Incineration 3 (medium Incineration 3 mid -d recycling,
iy (ooyoing: ( Aerobic Digestion mid -d (medium 20% 20% 57% 383.03 -0.33 2031 521.84 96.27 40.28 Incineration 3 (medium 74% 57%

) CHP)_total CHP)_total

o recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFt0 | 5oy i pigestion Io MBTAD 2 (SRF) | incineration_generic 30% 0% - 62% 383.39 -0.32 2031 583.15 109.48 3.1 (SRF), SAFto 74% 62%
Incineration 1 (electricity only) Incineration 1 (electricity

only)
NG recycling, Gasification Gas Engine | 5o, i pigestion NC Gasification Gas 30% 0% 62% 383.88 -0.15 2015 501.97 83.05 48.30 NG recycling, Gasification 6% 62%
1_total Engine 1_total Gas Engine 1_total

o recycling, MBT aerobic
lo MBT aerobic 1 power_station_generic 36% 0% - 43% 384.71 -0.41 2031 573.64 109.48 40.62 1, SRF to 70% 43%
power_station_generic

o recycling, MBT aerobic 1, SRFto  Wet AD with electricity
power_station_generic generation

mid -d recycling, MBT
mid -d MBT aerobic 1 power_station_generic 36% 0% - 40% 385.67 -0.38 2031 519.91 96.27 39.77 aerobic 1, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerabic 1, SRF to| Wet AD with biogas to
power_station_generic transport fuel

mid -d recycling, MBT
mid -d MBT aerobic 1 power_station_generic 36% 0% - 40% 385.67 -0.38 2031 519.59 96.27 39.69 aerobic 1, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerabic 1, SRF to| Wet AD with biogas to
power_station_generic grid injection

Incineration 3 mid -f recycling,
mid -f recycling, Incineration 3 (medium Dry AD with electricity mid -f (medium 20% 20% 52% 385.80 029 2031 565.43 105.12 1284 Incineration 3 (medium 73% 52%
CHP) total generation oy e i
mid -d recycling, MBT AD
mid -d recycling, MBT AD 1 (landfil),  Wet AD with electricity 1 (landil), SRF to

mid -d MBT AD 1 (landfill)  incineration_generic 30% 0% - 56% 385.84 -0.35 2031 514.12 96.27 38.26 1% 56%

SRF to Incineration 1 (electricity only)  generation Incineration 1 (electricity

only)
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APPENDIX D - SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recy Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to |\ Wet AD with electricity mid -d Dirty MRF 1 ATT._generic 30% 0% - 61% 386.95 037 2031 504.93 96.27 35.85 MRF 1, SRF to 75% 61%
Gasification 1 generation
Gasification 1
NG recycling, Gasification 1_total Wet AD with electricity NG Gasification 1_total 30% 0% 62% 387.00 -0.15 2015 346.30 83.05 757 NC recycling, Gasification 46% 62%
generation 1_total
mid -f recycling, Dirty
mid -f recyciing, Dirty MRF 1, SRFto | Wet AD with electricity mid -f Dirty MRF 1 ATT._generic 30% 0% - 58% 387.18 036 2031 543.92 105.12 37.21 MRF 1, SRF to 75% 58%
Gasification 1 generation
Gasification 1
lo recycling, Gasification Gas Engine  Dry AD with electricity o Gasification Gas - % — 876 029 2031 4037 100.48 a0 Io recycling, Gasification . —
1_total generation Engine 1_total b - - - : Gas Engine 1_total
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Dry AD with electricity mid -f MHT 1 incineration_generic 30% 0% - 61% 387.85 -0.31 2031 59557 105.12 50.73 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) generation
(electricity only)
o recycling, Gasification 1_total Wet AD with electricity o Gasification 1_total 30% 0% 57% 387.95 -0.30 2031 461.08 109.48 1117 o recycling, Gasification 74% 57%
generation 1_total
NG recycling, Gasification 1_total Dry AD with electricity NG Gasification 1_total 30% 0% 62% 388.33 0.14 2015 347.40 83.05 7.86 NC recycling, Gasification 46% 62%
generation 1_total
mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to Dry AD with electricity mid -d MBT aerobic 4 | incineration_generic 30% 0% - 65% 388.48 037 2031 553.40 96.27 4854 asrobic 4, SFF to 72% 65%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Wet AD with biogas to NC MBT aerobic 1 | power_station_generic 36% 0% - 50% 388.71 -0.31 2031 588.97 83.05 71.07 aerobic 1, SRF to 38% 50%
power_station_generic transport fuel
power_station_generic
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Wet AD with biogas to NC MBT aerobic 1 | power_station_generic 36% 0% - 50% 388.71 -0.31 2031 588.80 83.05 71.02 aerobic 1, SRF to 38% 50%
power_station_generic grid injection
power_station_generic
mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with electricity mid -d Gasification Gas 32% 0% 57% 390.75 034 2031 467.70 96.27 26.11 Gasification Gas Engine 74% 57%
Engine 2 total generation Engine 2._total Pyl
Incineration 3
hi recycling, Incineration 3 (medium et AD with electricity i imociumn - - % 290,85 034 2031 o150 1976 .02 hi recycling, Incineration — %
CHP)_total generation ciiby ot 3 (medium CHP)_total
NC recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low i . NC recycling, Incineration y .
cry ol ranenort ol NC ity 22% 10% 62% 390.93 0.12 586.60 83.05 70.45 2l o 6% 62%
NC recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low i . NC recycling, Incineration y .
Criy ol arid mjpoton NC by 22% 10% 62% 390.93 0.12 586.43 83.05 70.40 2l o 6% 62%
mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to | Dry AD with electricity mid -d Dirty MRF 1 ATT._generic 30% 0% - 61% 392.40 036 2031 507.03 96.27 36.40 MRF 1, SRF to 75% 61%
Gasification 1 generation
Gasification 1
mid -d recycling, MBT AD
mid -d recycling, MBT AD 1 (fandfil), - Dry AD with electricity mid-d  MBTAD 1 (landfil)  incineration_generic 30% 0% - 56% 393.02 -0.34 2031 516.22 96.27 38.81 1 (landfilh, SRF to 71% 56%
SRF to Incineration 1 (elecricity only)  generation Incineration 1 (electricity
only)
mid -d recycling, True Pyrolysis 1_total V.6t AD wilh electricity mid -d True Pyrolysis 32% 0% 57% 393.41 033 2031 494.47 96.27 3311 mid -d reoycling, True 74% 57%
generation 1_fotal Pyrolysis 1_total
mid -f recycling, MBT
mid -f recycling, MBT gerobic 3, SRF to. Wet AD with electricity mid -f MBT aerobic 3 | power_station_generic 36% 0% - 38% 393.58 042 2031 562.45 105.12 42,06 aerobic 3, SRF to 68% 38%
power_station_generic generation
power_station_generic
o recycling, Gasification 2_total Wet AD with biogas to lo Gasification 2_total 21% 0% 57% 393.60 -0.25 2031 560.29 109.48 37.13 lo recycling, Gasification 74% 57%
transport fuel 2 total
o recycling, Gasification 2_total Wet AD with biogas to o Gasification 2_total 21% 0% 57% 393.60 -0.25 2031 559.60 109.48 36.95 o recycling, Gasification 74% 57%

grid injection

SLR
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (€n) P! °
costs) (EM)

';”ecyc""g' MHT 1, SRF to Gasification | » o\ opc pigestion o MHT 1 ATT._generic 30% 0% - 64% 393.91 034 2031 607.11 109.48 49.38 :2 ’g:;’lz'é":"m:““ﬁ" 1, SRF 77% 64%

hi recycling, MBT aerobic
hi MBT aerobic 3 power_station_generic 36% 0% - 33% 394.78 -0.41 2031 600.70 119.76 37.43 3, SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 3, SRFto  Dry AD with electricity
power_station_generic generation

o recycling, Dirty MRF 1, SRF to o recycling, Dirty MRF 1,

ey | Aerobic Digestion o Dirty MRF 1 ATT generic 30% 0% E 63% 395.13 -0.36 2031 560.21 109.48 37.11 Secyelng, oy M 76% 63%
mid -f recycling,
mid -f recycling, Incineration 2 (low  Wet AD with biogas to migf  Ineineration 2 low 20% 10% 52% 395.17 026 2031 569.62 105.12 43.94 Incineration 2 (low 73% 52%
CHP)_total transport fuel CHP)_total
CHP)_total
mid -f recycling,
mid - recycling, Incineration 2 (low  Wet AD with biogas to migf  Ineineration 2 low 20% 10% 52% 395.17 026 2031 569.04 105.12 1378 Incineration 2 (low 73% 52%
CHP)_total grid injection CHP)_total
CHP)_total
NC recycling, Gasification 1_total Aerobic Digestion NC Gasification 1_total 30% 0% 62% 395.39 -0.14 2015 347.40 83.05 7.86 ?‘C‘O"nyc""g‘ Gasfication 6% 62%
mid -d recycling,
mid -d recycling, Gasification Gas Dry AD with electricity mid -d Gasification Gas 32% 0% 57% 395.41 033 2031 469.80 96.27 26.66 Gasification Gas Engine 74% 57%
Engine 2 total generation Engine 2._total

2_total

mid -f recycling, Dirty
mid -f Dirty MRF 1 ATT_generic 30% 0% - 58% 395.52 -0.34 2031 547.73 105.12 38.21 MRF 1, SRF to 75% 58%
Gasification 1

mid -f recycling, Dirty MRF 1, SRFto  Dry AD with electricity
Gasification 1 generation

mid -d recycling,

mid -d recycling, Incineration 2 (low | Wet AD with biogas to Incineration 2 (low

iy ot roneport ol mid -d by 22% 10% 57% 395.96 -0.31 2031 525.29 96.27 4118 Incineration 2 (low 74% 57%
CHP)_total
mid -d recycling,
mid -d reoycling, Incineration 2 (low - Wet AD with biogas to mid-g | 'neineration 2 (low 20% 10% 57% 395.96 031 2031 524.97 96.27 41.10 Incineration 2 (low 74% 57%
CHP)_total grid injection CHP)_total
CHP)_total
hi recyciing, MBT AD 1
hi recyciing, MBT AD 1 (landfil), SRF to | Dry AD with electricity hi MBT AD 1 (landfil)  incineration_generic 30% 0% - 7% 397.09 033 2031 596.78 119.76 36.40 (landfil), SRF to 79% 47%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
hi recyciing, Dirty MRF 1, SRF to Wet AD with electricity hi Dirty MRF 1 ATT._generic 30% 0% - 52% 397.20 038 2031 578.08 119.76 3151 hi recycling, Dirty MRF 1, 82% 52%
Gasification 1 generation SRF to Gasification 1
lo recycling, Gasification 1_total Dry AD with electricity lo Gasification 1_total 30% 0% 57% 397.43 -0.28 2031 465.62 109.48 12.36 o recycling, Gasification 74% 57%

generation 1_total

o recycling, MBT aerobic
lo MBT aerobic 1 power_station_generic 36% 0% - 43% 397.93 -0.38 2031 578.19 109.48 41.81 1, SRF to 70% 43%
power_station_generic

o recycling, MBT aerobic 1, SRFto  Dry AD with electricity
power_station_generic generation

Dry AD with electricity mid -d True Pyrolysis 32% 0% 57% 398.13 -0.32 2031 49657 96.27 33.66 mid -d recycling, True

mid d recycling, True Pyrolysis 1_total | 8 1 total Pyrolysis 1_total

74% 57%

mid -f recycling, MBT
mid -f MBT aerobic 1 ATT_generic 30% 0% - 38% 398.36 -0.27 2031 567.76 105.12 43.45 aerobic 1, SRF to 69% 38%
Gasification 1

mid -f recycling, MBT aerobic 1, SRF to | Wet AD with biogas to
Gasification 1 transport fuel

mid -f recycling, MBT

mid -f recycling, MBT gerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 ATT_generic 30% 0% - 38% 398.36 -0.27 2031 567.18 105.12 4330 aerobic 1, SRF to 69% 38%

Gasification 1 grid injection afoation 1

Incineration 3
hi recycling, Incineration 3 (medium  Dry AD with electricity i (modium 20% 20% pu— 10145 03t 2081 so7.64 1976 62 i recycling, Incineration 0% pu—
CHP)_total generation CHP) totl 3 (medium CHP)_total
o recycling, MBT aerobic 3, SRFto | Wet AD with electricity o MBT aerobic 3 ATT._generic 30% 0% - 3% 402,11 033 2031 573.64 109.48 40.62 lo recycling, MBT aerobic 71% 3%
Gasification 1 generation 3, SRF to Gasification 1
hi recycling, Gasification 2_total Wet AD with biogas to hi Gasification 2_total 21% 0% 47% 402.69 -0.26 2031 584.96 119.76 33.31 hi recycling, Gasification 80% 47%

transport fuel 2_total

SLR
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P o
costs) (EM)

hi recycling, Gasification 2_total Wet AD with biogas to hi Gasification 2_total 21% 0% 47% 402.69 0.26 2031 584.02 119.76 33.06 hi recycling, Gasification 80% 47%

grid injection 2_total

mid -f recycling, MBT

mid -f recyciing, MBT aerobic 3, SRF to | Dry AD with electricity mid -f MBT aerobic 3 | power_station_generic 36% 0% - 38% 402.87 -0.40 2031 566.26 105.12 43.06 aerobic 3, SRF to 68% 38%

power_station_generic generation power station. generic
NC recycling, Incineration 2 (low Wet AD with electricity Incineration 2 (low ; . NC recycling, Incineration . .
vy emeration NC payting 22% 10% 62% 403.07 0.13 585.07 83.05 70.05 2 (kom Gt P ol 46% 62%
Incineration 5 lo recycling, Incineration 5
lo recycling, Incineration 5 (medium - Wet AD with biogas to Io (medium efficiency 24% 0% 57% 403.52 -0.24 2031 553.18 109.48 35.27 (medium efficiency 74% 57%
efficiency electricity)_total transport fuel ectrioly) ot coatrioly) totl
Incineration 5 lo recycling, Incineration 5
lo recycling, Incineration 5 (medium  Wet AD with biogas to Io (medium efficiency 24% 0% 57% 403.52 -0.24 2031 552.49 109.48 35.09 (medium efficiency 74% 57%
efficiency electricity)_total grid injection ectrioly) ot coatrioly) totl
mid -f recycling, MBT
mid f recycling, MBT aerobic 3, SRF to. Wet AD with biogas to mid -f MBT aerobic 3 | incineration_generic 30% 0% - 38% 403.54 027 2031 567.76 105.12 4345 asrobic 3, SFF to 69% 38%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
mid -f recycling, MBT
mid - recycling, MBT aerobic 3, SRF to. Wet AD with biogas to mid -f MBT aerobic 3 | incineration_generic 30% 0% - 38% 403.54 027 2031 567.18 105.12 4330 asrobic 3, SAF to 69% 38%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
NC recycling, Incineration 2 (low Dry AD with electricity Incineration 2 (low ; . NC recycling, Incineration . .
Crpy i overation NC payting 2% 10% 62% 404.32 0.12 586.17 83.05 7033 2 kom Gt P ol 46% 62%

mid -f recycling, MHT 2,
Aerobic Digestion mid -f MHT 2 incineration_generic 30% 0% - 61% 405.12 -0.32 2031 595.55 105.12 50.72 SRF to Incineration 1 76% 61%
(electricity only)

mid -f recycling, MHT 2, SRF to
Incineration 1 (electricity only)

mid -d recycling, MBT
mid -d MBT aerobic 3 ATT_generic 30% 0% - 40% 405.77 -0.31 2031 519.91 96.27 39.77 aerobic 3, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerabic 3, SRF to| Wet AD with biogas to
Gasification 1 transport fuel

mid -d recycling, MBT
mid -d MBT aerobic 3 ATT_generic 30% 0% - 40% 405.77 -0.31 2031 519.59 96.27 39.69 aerobic 3, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerabic 3, SRF to| Wet AD with biogas to
Gasification 1 grid injection

o recycling, MBT aerobic
Aerobic Digestion o MBT aerobic 4 incineration_generic 30% 0% - 73% 406.05 -0.37 2031 606.67 109.48 49.26 4, SRF to Incineration 1 74% 73%
(electricity only)

o recycling, MBT aerobic 4, SRF to
Incineration 1 (electricity only)

mid -f recycling, MBT AD

mid -f recycling, MBT AD 1 (landfil), ~ Wet AD with electricity 1 (landfill, SRF to

SFF o imeraion 1 (ekctriciy o) |eeneration mid-f  MBTAD 1 (landil) incineration_generic 30% 0% - 51% 406.11 -0.32 2031 559.00 105.12 4116 Incineration 1 (ekcticly 71% 51%
only)

hi recyciing, MHT 1, SRF to Aerobic Digestion hi MHT 1 power_station_generic 36% 0% - 55% 406.84 -0.41 2031 618.27 119.76 42,02 hi recyciing, MHT 1, SRR 83% 55%

power_station_generic to power_station_generic

lo recycling, Incineration 2 (low Wet AD with electricity Incineration 2 (low o ’ o recyciing, Incineration 2 o o

Pt emeration o pagting 22% 10% 57% 407.08 0.29 2031 57654 109.48 4138 (lom P il 74% 57%

NC recycling, MBT
NC MBT aerobic 1 power_station_generic 36% 0% - 50% 408.85 -0.31 2031 587.44 83.05 70.67 aerobic 1, SRF to 38% 50%
power_station_generic

NG recycling, MBT aerobic 1, SRFto  Wet AD with electricity
power_station_generic generation

NC recycling, MBT
NC MBT aerobic 3 ATT_generic 30% 0% - 50% 409.66 -0.15 2015 588.97 83.05 71.07 aerobic 3, SRF to 39% 50%
Gasification 1

NG recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
Gasification 1 transport fuel

NC recycling, MBT

NG recycling, MBT aerobic 3, SRFto | Wet AD with biogas to NC MBT aerobic 3 ATT_generic 30% 0% - 50% 409.66 -0.15 2015 588.80 83.05 71.02 aerobic 3, SRF to 39% 50%

Gasification 1 grid injection Gasification 1

mid -f recycling,
mid - recycling, Gasification Gas Wet AD with electricity mid -f Gasification Gas 32% 0% 52% 41031 030 2031 507.72 105.12 27.74 Gasification Gas Engine 73% 52%
Engine 2 total generation Engine 2._total 2 fotal

mid -d recycling, MBT
mid -d MBT aerobic 3 power_station_generic 36% 0% - 40% 41052 -0.41 2031 516.98 96.27 39.00 aerobic 3, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerabic 3, SRF to Wet AD with electricity
power_station_generic generation
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Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
ont 2D oot Recy Primary Secondary (Thermal) N 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (€n) P! °

collection
costs) (EM)

NC recycling, MBT
NC MBT aerobic 1 power_station_generic 36% 0% - 50% 410.92 -0.31 2031 588.54 83.05 70.96 aerobic 1, SRF to 38% 50%
power_station_generic

NG recycling, MBT aerobic 1, SRFto  Dry AD with electricity
power_station_generic generation

NC recycling, Incineration 2 (low Incineration 2 (low NC recycling, Incineration

cry ol Aerobic Digestion NC o) ol 22% 10% 62% 41124 -0.12 E 586.16 83.05 70.33 2l o 46% 62%
hi recyciing, Dirty MRF 1, SRF to Dry AD with electricity hi Dirty MRF 1 ATT._generic 30% 0% - 52% 411.94 035 2031 584.22 119.76 3311 hi recycling, Dirty MRF 1, 82% 52%
Gasification 1 generation SRF to Gasification 1
mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with electricity mid -d Gasification Gas 30% 0% 57% 11247 033 2031 481.38 96.27 29.69 Gasification Gas Engine 74% 57%
Engine 1_total generation Engine 1_total b
Incineration 1 mid -f recycling,
mid - recycling, Incineration 1 Wet AD with biogas to mid -f (electricity 30% 0% 52% 112,61 025 2031 507.91 105.12 27.79 Incineration 1 (electricity 73% 52%
(electricity only) total transport fuel puragie pyshon
Incineration 1 mid -f recycling,
mid - recycling, Incineration 1 Wet AD with biogas to mid -f (electricity 30% 0% 52% 112,61 025 2031 507.33 105.12 2764 Incineration 1 (electricity 73% 52%
(electricity only) total grid injection e pyshon
mid -f recycling, True Pyrolysis 1_total V.6t AD with electricity mid -f True Pyrolysis 32% 0% 52% 412.92 029 2031 535.43 105.12 34.99 mid - recycling, True 73% 52%
generation 1_total Pyrolysis 1_total
NC recycling, Incineration 1 (electricity | Wet AD with biogas to NG ‘"f;g:‘é?;‘ 0% % 2% 301 o1t . 16016 .05 3841 NC recycling, Incineration 6% 2%
only)_total transport fuel puragie - g g g - 1 (electricity only)_total
NC recycling, Incineration 1 (electricity Wet AD with biogas to NG ‘"f;g:‘é?;‘ 0% % 2% 301 o1t . 46400 3,05 837 NC recyciing, Incineration 6% 2%
only)_total grid injection purage g g - g - 1 (electricity only)_total
hi recycling, Gasification Gas Engine  Wet AD with electricity i Gasification Gas — % % s1a01 033 2031 5246 1976 2480 hi recycling, Gasification a0t -
2 total generation Engine 2._total - - - g - Gas Engine 2 total
Incineration 1 mid -d recycling,
mid -d recycling, Incineration 1 Wet AD with biogas to mid -d (electricity 30% 0% 57% 415.19 030 2031 465.69 96.27 2558 Incineration 1 (electricity 74% 57%
(electricity only) total transport fuel puragie pyshon
Incineration 1 mid -d recycling,
mid -d recycling, Incineration 1 Wet AD with biogas to mid -d (electricity 30% 0% 57% 415.19 030 2031 465.37 96.27 25.50 Incineration 1 (electricity 74% 57%
(electricity only) total grid injection purage pyshon

hi recycling, MBT aerobic

hi recyciing, MBT aerobic 1, SRFto | Wet AD with electricity hi MBT aerobic 1 | power_station_generic 36% 0% - 33% 41522 042 2031 594.56 119.76 35.82 1, SRF to 78% 33%

power_station_generic generation power.station_generic

mid -f recycling, MBT AD
mid -f recycling, MBT AD 1 (landfil),  Dry AD with electricity mid-f  MBTAD 1 (landfil) incineration_generic 30% 0% - 51% 415.70 -0.30 2031 562.81 105.12 4215 1 (landfilh, SRF to 71% 51%
SRF (o Incineration 1 (elecricity only)  generation Incineration 1 (electricity

only)
lo recycling, MBT aerobic 3, SRF to | Dry AD with electricity Io MBT aerobic 3 ATT_generic 30% 0% - 43% 415.86 -0.30 2031 578.19 109.48 41.81 lo recycling, MBT aerobic 71% 43%
Gasification 1 generation 3, SRF to Gasification 1

mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | o\ i pigestion mid -f MBTAD 2 (SRF) | incineration_generic 30% 0% - 58% 415.95 -0.30 2031 571.00 105.12 4430 2 (SRF), SRF o 73% 58%
o Incineration 1 (electricity only) Incineration 1 (electricity

only)
lo recycling, Incineration 2 (low Dry AD with electricity Incineration 2 (low o ’ o recycling, Incineration 2 o o
Pt ovcration o payting 22% 10% 57% 416.01 0.27 2031 581.08 109.48 4257 (tom P il 74% 57%
hi recycling, True Pyrolysis 1_total Wet AD with electricity hi True Pyrolysis 32% 0% 47% 417.10 032 2031 572.53 119.76 30.05 hi recycling, True 80% 47%

generation 1_total Pyrolysis 1_total

mid -f recycling,
mid -f recycling, Gasificaion Gas Dry AD with electricity mid -f Gasification Gas 32% 0% 52% 417.22 028 2031 511.53 105.12 2873 Gasification Gas Engine 73% 52%
Engine 2 total generation Engine 2 total Py

mid -d recycling,
mid -d recycling, Gasification Gas Dry AD with electricity mid -d Gasification Gas 30% 0% 57% 417.39 032 2031 483.48 96.27 3024 Gasification Gas Engine 74% 57%
Engine 1_total generation Engine 1_total

1_total
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Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity "
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N t) P! )
t collection
costs) (EM)
mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to Dry AD with electricity mid -d MBT aerobic 3 | power_station_generic 36% 0% - 40% 417.46 -0.40 2031 519.08 96.27 39.55 aerobic 3, SRF to 69% 40%
power_station_generic generation power. station_generic
Incineration 5 i recycling, Incineration
hi recycling, Incineration 5 (medium  Wet AD with biogas to hi (medium efficiency 24% 0% 47% 418.51 -0.26 2031 579.59 119.76 31.90 5 (medium efficiency 80% 47%
efficiency electricity)_total transport fuel
electricity)_total electricity)_total
Incineration 5 hi recycling, Incineration
hi recycling, Incineration 5 (medium  Wet AD with biogas to hi (medium efficiency 24% 0% 47% 418.51 -0.26 2031 578.65 119.76 31.66 5 (medium efficiency 80% 47%
efficiency electricity)_total grid injection
electricity)_total electricity)_total
mid -f recyciing, Incineration 3 (medium Incineration 3 mid -f recycling,
yoling. ( Aerobic Digestion mid -f (medium 20% 20% 52% 41853 -0.29 2031 565.40 105.12 42.83 Incineration 3 (medium 73% 52%
CHP)_total
CHP)_total CHP)_total
lo recycling, Gasification Gas Engine | o\ . pigestion Io Gasification Gas 32% 0% 57% 418.86 -0.29 2031 526.75 109.48 28.35 o recycling, Gasification 74% 57%
2_total Engine 2 total Gas Engine 2 total
mid -f recycling, True Pyrolysis 1_total O AD with electricity mid -f True Pyrolysis 32% 0% 52% 419.91 -0.27 2031 539.24 105.12 35.99 mid -f recycling, True 73% 52%
generation 1_total Pyrolysis 1_total
o recycling, True Pyrolysis 1_total Aerobic Digestion lo True Pyrolysis 32% 0% 57% 422,12 -0.28 2031 553.34 109.48 35.31 o reoycling, True 74% 57%
1_total Pyrolysis 1_total
mid -d recycling, Gasification Gas Gasification Gas mid -d recycling,
yeling, Aerobic Digestion mid -d 32% 0% 57% 422.28 -0.33 2031 469.79 96.27 26.66 Gasification Gas Engine 74% 57%
Engine 2 {otal Engine 2 total 2 ol
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | 5oy i pigestion NC MBT aerobic 1 | power_station_generic 36% 0% - 50% 42287 -0.31 2031 588.53 83.05 70.95 aerobic 1, SRF to 38% 50%
power_station_generic power. station_generic
o recycling, MBT aerobic
lo recycling, MBT aerobic 3, SRFto | oy i pigestion lo MBT aerobic 3 | power_station_generic 36% 0% - 43% 423.00 -0.41 2031 578.16 109.48 41.80 3, SRF to 70% 43%
power_station_generic power.station_generic
mid -d recycling, Gasification 1_total "6t AD with electricity mid-d  Gasification 1_total 30% 0% 57% 423.79 -0.33 2031 406.13 96.27 10.00 mid -d recycling, 74% 57%
generation Gasification 1_total
mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to | oy i pigestion mid -d Dirty MRF 1 ATT_generic 30% 0% - 61% 423.94 -0.36 2031 507.02 96.27 36.40 MRF 1, SRF to 75% 61%
Gasification 1 Gosificaton 1
mid -f recyciing, MBT
mid -f recyciing, MBT aerobic 4, SRF 10 | o, i pigestion mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 424.25 -0.36 2031 597.85 105.12 51.32 aerobic 4, SRF to 73% 68%
Gasification 1 afoaton 1
mid -d recycling, True Pyrolysis 1_total  Aerobic Digestion mid -d True Pyrolysis 32% 0% 57% 425.55 -0.32 2031 496.56 96.27 33.66 mid -d reoycling, True 74% 57%
1_total Pyrolysis 1_total
mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to |\ Wet AD with electricity mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 426.49 036 2031 504.93 96.27 35.85 MRF 1, SAF to 75% 61%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
NC recycling, Incineration 1 (electricity Wet AD with electricity NG ‘"f;::z::‘é?;‘ 0% o 2% 42658 012 . 16263 3,05 801 NC recycling, Incineration 6% 2%
only)_total generation ° ° ° § . - g - 1 (electricity only)_total ° °
only)_total
mid -f recyciing, Dirty
mid -f recyciing, Dirty MRF 1, SRFto | Wet AD with electricity mid -f Dirty MRF 1 incineration_generic 30% 0% - 58% 426.71 035 2031 543.92 105.12 37.21 MRF 1, SAF to 75% 58%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRFto | oy i pigestion hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 426.91 -0.34 2031 601.46 119.76 37.62 (SRF), SRF to 81% 54%
Gasification 1 Csifation 1
hi recycling, Gasification Gas Engine  Dry AD with electricity i Gasification Gas 2 o a7 42743 030 2081 s58.50 1976 2641 hi recycling, Gasification 0% .
2_total generation Engine 2_total ° ° ° N - - g g Gas Engine 2_total ° °
Io recycling, Incineration 1 (electricity ~ Wet AD with electricity o ‘"(CE'I":C":';’; ! 0% o 7% 42756 029 2081 517.33 100.48 2589 o recycling, Incineration 1 45, 7%
only)_total generation only).total ° ° ° ‘ g - g - (electricity only)_total ° °
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APPENDIX D — SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity .
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Untreated | Treated (energy) EPS (mass) 8 N Collection .
Electricity Heat achievedup | EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
NC recycling, Incineration 1 (electricity | Dry AD with electricity NG ‘"(Ce'lrfcr‘fl'é?; ! 0% % 2% 12790 ot . 46373 83,05 3830 NC recycling, Incineration 6% 2%
only)_total generation o). ol : - - - - 1 (electricity only)_total
mid -f recyciing, MHT 1, SRF to Aerobic Digestion mid -f MHT 1 ATT_generic 30% 0% - 61% 428.83 -0.32 2031 595.55 105.12 50.72 mid -f recycling, MHT 1, 76% 61%
Gasification 1 SRF to Gasification 1
mid -d recycling, Gasification 1_total O AD with electricity mid-d  Gasification 1_total 30% 0% 57% 428.85 -0.32 2031 408.23 96.27 10.55 mid -d recycling, 74% 57%
generation Gasification 1_total
hi recycling, True Pyrolysis 1_total Dry AD with electricity hi True Pyrolysis 32% 0% 47% 429.75 -0.29 2031 578.67 119.76 31.66 hi recycling, True 80% 47%
generation 1_total Pyrolysis 1_total
hi recyciing, MHT 2, SRF to Gasification | o, i pigestion hi MHT 2 ATT_generic 30% 0% - 55% 430.65 -0.35 2031 618.27 119.76 42.02 hi recyciing, MHT 2, SRF 84% 55%
1 o Gasification 1
mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to | Dry AD with electricity mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 431.88 035 2031 507.03 96.27 36.40 MRF 1, SAF to 75% 61%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
NC recycling, MBT
NG recycling, MBT aerobic 3, SRFto | Wet AD with electricity NG MBT aerobic 3 ATT._generic 30% 0% - 50% 431.99 0.16 2015 587.44 83.05 7067 aerobic 3, SRF to 39% 50%
Gasification 1 generation afoaton 1
mid -f recycling,
mid -f recycling, Gasificaion Gas Wet AD with electricity mid -f Gasification Gas 30% 0% 52% 43213 029 2031 521.88 105.12 31.44 Gasification Gas Engine 73% 52%
Engine 1_total generation Engine 1_total P
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 1, SRFto | Dry AD with electricity hi MBT aerobic 1 | power_station_generic 36% 0% - 33% 432.77 -0.39 2031 600.70 119.76 37.43 1, SRF to 78% 33%
power_station_generic generation power.station_generic
lo recycling, MHT 1, SRF
lo recycling, MHT 1, SRF to Incineration | o, . pigestion Io MHT 1 incineration_generic 30% 0% - 64% 432,94 -0.33 2031 607.11 109.48 49.38 to Incineration 1 7% 64%
1 (electricity only) (dectricity o)
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 4, SRF 10| oy i pigestion hi MBT aerobic 4 | power_station_generic 36% 0% - 60% 433.46 -0.41 2031 625.51 119.76 43.92 4, SRF 1o 81% 60%
power_station_generic power.station_generic
NC recycling, MBT
NG recycling, MBT aerobic 3, SRF to | Dry AD with electricity NG MBT aerobic 3 ATT._generic 30% 0% - 50% 134.16 015 2015 588.54 83.05 70.96 aerobic 3, SRF to 39% 50%
Gasification 1 generation afoation 1
hi recycling, Gasification Gas Engine  Wet AD with electricity i Gasification Gas 0% % pu— 43453 082 201 se2.71 1976 2749 hi recycling, Gasification 0% pu—
1_total generation Engine 1_total - - - - - Gas Engine 1_total
lo recycling, Dirty MRF 1,
lo recycling, Dirty MRF 1, SRF to Aerobic Digestion Io Dirty MRF 1 incineration_generic 30% 0% - 63% 434.74 -0.35 2031 560.21 109.48 37.11 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) (lecticity o)
mid -f recyciing, Dirty
mid -f recyciing, Dirty MRF 1, SRFto | Dry AD with electricity mid -f Dirty MRF 1 incineration_generic 30% 0% - 58% 434.97 033 2031 547.73 105.12 3821 MRF 1, SRF to 75% 58%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
Incineration 1
NG recycling, Incineration 1 (electriclty | 5o, i pigestion NG (electricity 30% 0% 62% 435.76 0.1 - 463.72 83.05 38.30 NG recycling, Incineration 6% 62%
only)_total 1 (electricity only)_total
only)_total
mid -d recycling, MBT AD
mid -d recycling, MBT AD 1 (landil), b . o ’ 1 (landfil), SRF to . .
SFF 10 Ineimeration 1 (decircity only)  AeTobic Digesion mid-d  MBTAD 1 (landfil) incineration_generic 30% 0% 56% 436.04 0.34 2031 516.20 96.27 38.80 Incineration 1 (ekctily 71% 56%
only)
Incineration 1
lo recycling, Incineration 1 (electricity  Dry AD with electricity o (eectichy 0% % 5% 43693 027 2081 s21.88 109.48 2708 lo recycling, Incineration 1 4% 5%
only)_total generation o). ol (electricity only)_total
hi recyciing, MBT aerobic 3, SRFto | Wet AD with electricity hi MBT aerobic 3 ATT._generic 30% 0% - 33% 437.44 034 2031 594.56 119.76 35.82 hi recycling, MBT aerobic 78% 33%
Gasification 1 generation 3, SRF to Gasification 1
hi recycling, Dirty MRF 1,
hi recyciing, Dirty MRF 1, SRF to Wet AD with electricity hi Dirty MRF 1 incineration_generic 30% 0% - 52% 437.73 037 2031 578.08 119.76 3151 SRF to Incineration 1 82% 52%
Incineration 1 (electricity only) generation (decticiy o)
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Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity !
o Fraction of municipal CV from
onti 2D opti Recycling Primary Secondary (Thermal) pert Total onti waste recycled (including ~ biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) " (1) P °
t collection
costs) (EM)

mid -f recycling,
mid -f recycling, Gasificaion Gas Dry AD with electricity mid -f Gasification Gas 30% 0% 52% 439.41 027 2031 525.69 105.12 3244 Gasification Gas Engine 73% 52%
Engine 1_total generation Engine 1_total b

mid -f recycling, MBT
mid - recycling, MBT gerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 | incineration_generic 30% 0% - 38% 440.31 026 2031 567.76 105.12 4345 asrobic 1, SFF to 69% 38%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity

only)

mid -f recycling, MBT
mid - recycling, MBT gerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 | incineration_generic 30% 0% - 38% 440.31 026 2031 567.18 105.12 43.30 asrobic 1, SFF to 69% 38%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)

mid -f recycling, MBT
mid -f recycling, MBT gerobic 1, SRF to. Wet AD with electricity mid -f MBT aerobic 1 | power_station_generic 36% 0% - 38% 441.95 039 2031 562.45 105.12 42,06 aerobic 1, SRF to 68% 38%
power_station_generic generation

power_station_generic

mid -d recycling,
mid -d recycling, Incineration 2 (low - Wet AD with electricity mid-g | 'neineration 2 (low 20% 10% 57% 142,94 032 2031 522.36 96.27 40.41 Incineration 2 (low 74% 57%
CHP)_total generation CHP)_total

CHP)_total

lo recycling, MBT aerobic
o recycling, MBT asrobic 3, SRFto | Wet AD with electricity o MBT aerobic 3 | incineration_generic 30% 0% - 3% 44317 032 2031 573.64 109.48 40.62 3, SRF to Incineration 1 71% 3%
Incineration 1 (lectricity only) generation

(electricity only)
mid - recycling, Gasification 1_total |\ SUAD with electricity mid-f  Gasification 1_total 30% 0% 52% 443.48 -0.29 2031 443.97 105.12 11.06 mid -f recycling, 73% 529

generation Gasification 1_total

lorecycling, Gasifcation Gas Engine a1 ic piccion o Gasification Gas - % — sa422 029 2031 4034 100.48 1ot Io recycling, Gasification aon —
1_total Engine 1_total Gas Engine 1_total
hi recycling, Gasification 1_total ‘é‘;:‘e’:;::‘" electricity hi Gasification 1_total 30% 0% 47% 44465 -0.32 2031 506.28 119.76 1272 '1“ ";Ca{c""g‘ Gasification 80% 47%

mid -d recycling, MBT
mid -d MBT aerobic 1 ATT_generic 30% 0% - 40% 445.02 -0.31 2031 519.91 96.27 39.77 aerobic 1, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerabic 1, SRF to| Wet AD with biogas to
Gasification 1 transport fuel

mid -d recycling, MBT
mid -d MBT aerobic 1 ATT_generic 30% 0% - 40% 445.02 -0.31 2031 519.59 96.27 39.69 aerobic 1, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerabic 1, SRF to| Wet AD with biogas to
Gasification 1 grid injection

o recycling, MBT AD 1

lo recycling, MBT AD 1 (landfill), SRF to | 5o, i pigestion Io MBT AD 1 (landfill  incineration_generic 30% 0% - 55% 445.47 -0.31 2031 575.20 109.48 41.03 (landfil), SRF to 72% 55%
Incineration 1 (electricity only) Incineration 1 (electricity
only)

mid -f recycling, Dirty
Aerobic Digestion mid -f Dirty MRF 1 ATT_generic 30% 0% - 58% 446.99 -0.34 2031 547.70 105.12 38.20 MRF 1, SRF to 75% 58%
Gasification 1

mid -f recycling, Dirty MRF 1, SRF to
Gasification 1

NG recycling, MBT
Aerobic Digestion NC MBT aerobic 3 ATT_generic 30% 0% - 50% 447.63 -0.15 2015 588.53 83.05 70.95 aerobic 3, SRF to 39% 50%
Gasification 1

NG recycling, MBT aerobic 3, SRF to
Gasification 1

hi recycling, Gasification Gas Engine | Dry AD with electricity i Gasification Gas - % % 14765 029 2031 6885 1976 20,09 hi recycling, Gasification — %
1_total generation Engine 1_total Gas Engine 1_total
id -d recycling, | tion 2 o\ Dry AD with elect I tion 2 (g mid -d recycling,
mid -d recycling, Incineration 2 (low ry AD with electricity mid -d ncineration 2 (low 2% 10% 57% 447.68 -0.31 2031 524.46 96.27 40.96 Incineration 2 (low 74% 57%
CHP)_total generation CHP)_total
CHP)_total
mid -d recycling, Gasification Gas Gasification Gas mid -d recycling,
yeiing, Aerobic Digestion mid -d 30% 0% 57% 447.85 -0.32 2031 483.46 96.27 30.24 Gasification Gas Engine 74% 57%
Engine 1_total Engine 1_total b
mid -d recycling, MBT
mid -d recycling, MBT asrobic 3, SRF to Wet AD with biogas to mid -d MBT aerobic 3 | incineration_generic 30% 0% - 40% 148.18 030 2031 519.91 96.27 3977 asrobic 3, SFF to 69% 40%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
mid -d recycling, MBT
mid -d recycling, MBT asrobic 3, SRF to Wet AD with biogas to mid -d MBT aerobic 3 | incineration_generic 30% 0% - 40% 148.18 030 2031 519.59 96.27 39.69 asrobic 3, SFF to 69% 40%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
o recycling, MBT aerobic 1, SRF 1o | Wet AD with electricity o MBT aerobic 1 ATT._generic 30% 0% - 3% 448.58 032 2031 573.64 109.48 40.62 o recycling, MBT aerobic 71% 3%

Gasification 1 generation 1, SRF to Gasification 1
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recycling Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technolog Treatment erformance EPSlevel CAPEX+OP " ption name residual treatment  residual waste
P! 9y Untreated Treated (energy) EPS (mass) Collection
Electricity Heat 9y, achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1)
costs) (EM)
mid - recycling, Gasification 1_total | DY AD with electricity mid-f  Gasification 1_total 30% 0% 52% 450.95 -0.27 2031 44778 105.12 12.05 mid -f recycling, 73% 52%
generation Gasification 1_total
NC recycling, MBT
NG recycling, MBT aerobic 3, SRFto | Wet AD with biogas to NG MBT aerobic 3 | incineration_generic 30% 0% - 50% 451.85 0.14 2015 588.97 83.05 71.07 asrobic 3, SFF to 39% 50%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
NC recycling, MBT
NG recycling, MBT aerobic 3, SRFto | Wet AD with biogas to NG MBT aerobic 3 | incineration_generic 30% 0% - 50% 451.85 014 2015 588.80 83.05 71.02 asrobic 3, SFF to 39% 50%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
hi recyciing, Dirty MRF 1,
hi recyciing, Dirty MRF 1, SRF to Dry AD with electricity hi Dirty MRF 1 incineration_generic 30% 0% - 52% 452.33 034 2031 584.22 119.76 3311 SRF to Incineration 1 82% 52%
Incineration 1 (electricity only) generation

(electricity only)

mid -f recycling, MBT
mid -f MBT aerobic 1 power_station_generic 36% 0% - 38% 452.39 -0.37 2031 566.26 105.12 43.06 aerobic 1, SRF to 68% 38%
power_station_generic

mid -f recycling, MBT aerobic 1, SRF to Dry AD with electricity
power_station_generic generation

mid -d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 454.20 -0.37 2031 553.39 96.27 48.53 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerobic 4, SRF to
Gasification 1

hi recycling, MBT aerobic 3, SRFto  Dry AD with electricity
Gasification 1 generation

hi recycling, MBT aerobic

3, SRF to Gasification 1 8% 33%

hi MBT aerobic 3 ATT_generic 30% 0% - 33% 455.84 -0.31 2031 600.70 119.76 37.43

o recycling, MBT aerobic

lo recycling, MBT aerobic 3, SRFto | Dry AD with electricity Io MBT aerobic 3 | incineration_generic 30% 0% - 43% 456.79 -0.29 2031 578.19 109.48 41.81 3, SRF to Incineration 1 71% 43%

Incineration 1 (electricity only) generation (ectricity o)
o recycling, Gasification 1_total Aerobic Digestion lo Gasification 1_total 30% 0% 57% 457.54 -0.28 2031 465.59 109.48 12.35 '1° :;?I'C""g‘ Gasication 74% 57%
hi recycling, Gasification 1_total ng ;:BD‘I;’:" electricity hi Gasification 1_total 30% 0% 47% 458.07 -0.29 2031 512.42 119.76 14.32 '1“ ";Ca{c""g‘ Gasification 80% 47%

mid -d recycling, MBT

mid -d recycling, MBT asrobic 1, SRF to Wet AD with electricity mid -d MBT aerobic 1 | power_station_generic 36% 0% - 40% 460.75 039 2031 516.98 96.27 39.00 aerobic 1, SRF to 69% 40%

power_station_generic generation power. station_generic
o mid -d recycling, " .
mid -d recycling, Gasification 1_total  Aerobic Digestion mid-d  Gasification 1_total 30% 0% 57% 461.28 032 2031 408.22 96.27 10.55 74% 57%
Gasification 1_total
mid -f recycling,
mid -f recycing, Gasificaion Gas Aerobic Digestion mid -f Gasification Gas 32% 0% 50% 461.54 -0.28 2031 51150 105.12 28.73 Gasification Gas Engine 73% 52%

Engine 2_total Engine 2_total

2_total

mid -d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 3 power_station_generic 36% 0% - 40% 461.99 -0.40 2031 519.07 96.27 39.55 aerobic 3, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerobic 3, SRF to
power_station_generic

mid -f recycling, MBT
Aerobic Digestion mid -f MBT aerobic 3 power_station_generic 36% 0% - 38% 462.69 -0.40 2031 566.24 105.12 43.05 aerobic 3, SRF to 68% 38%
power_station_generic

mid -f recycling, MBT aerobic 3, SRF to
power_station_generic

o recycling, MBT aerobic 1, SRFto  Dry AD with electricity o recycling, MBT aerobic

ko ovcration lo MBT aerobic 1 ATT_generic 30% 0% - 43% 463.92 -0.29 2031 578.19 109.48 41.81 SR o Casifoaton 71% 43%
mid -f recycling,
mid - recycling, Incineration 2 (low  Wet AD with electricity migf  Ineineration 2 low 20% 10% 52% 464.59 028 2031 564.32 105.12 4255 Incineration 2 (low 73% 52%
CHP)_total generation CHP)_total
CHP)_total
mid -f recycling, True Pyrolysis 1_total  Aerobic Digestion mid -f True Pyrolysis 32% 0% 52% 465.12 -0.27 2031 539.22 105.12 35.98 mid -f recycling, True 73% 52%
1_total Pyrolysis 1_total
mid - recyciing, MBT
mid -f recycling, MBT aerobic 3, SRF to. Wet AD with electricity mid -f MBT aerobic 3 ATT._generic 30% 0% - 38% 465.20 030 2031 562.45 105.12 42,06 aerobic 3, SRF to 69% 38%
Gasification 1 generation )
mid -f recyciing, MBT
mid -f recyciing, MBT aerobic 4, SRF 1o | o, i pigestion mid -f MBT aerobic 4 | incineration_generic 30% 0% - 68% 465.72 -0.35 2031 597.85 105.12 51.32 asrobic 4, SFF to 73% 68%

Incineration 1 (electricity only) Incineration 1 (electricity

only)
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Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity "
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) " (1) P °
t collection
costs) (EM)
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Wet AD with biogas to NC MBT aerobic 1 ATT_generic 30% 0% - 50% 466.61 -0.14 2015 588.97 83.05 71.07 aerobic 1, SRF to 39% 50%
Gasification 1 transport fuel
Gasification 1
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Wet AD with biogas to NC MBT aerobic 1 ATT_generic 30% 0% - 50% 466.61 -0.14 2015 588.80 83.05 71.02 aerobic 1, SRF to 39% 50%
Gasification 1 grid injection
Gasification 1
mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRFto | oy i pigestion mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 466.94 -0.35 2031 507.02 96.27 36.40 MRF 1, SAF to 75% 61%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
Incineration 1 mid -d recycling,
mid -d recycling, Incineration 1 Wet AD with electricity mid -d (electricity 30% 0% 57% 467.15 031 2031 162.76 96.27 24.82 Incineration 1 (electricity 74% 57%
(electricity only)_total generation
only)_total only)_total
i recycling, Incineration 2 (low Wet AD with electricity Incineration 2 (low o ; i recycling, Incineration ., .
CHPy i emeration hi payting 22% 10% 47% 468.45 0.31 2031 593.46 119.76 3553 2 (o GH). ol 80% 47%
mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to Dry AD with electricity mid -d MBT aerobic 1 | power_station_generic 36% 0% - 40% 468.54 -0.38 2031 519.08 96.27 39.55 aerobic 1, SRF to 69% 40%
power_station_generic generation
power_station_generic
hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRFto | oy i pigestion hi MBTAD 2 (SRF) | incineration_generic 30% 0% - 54% 470.01 -0.33 2031 601.46 119.76 37.62 (SRF), SAFto 81% 54%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
Incineration 3
hi recycling, Incineration 3 (medium o obie Digestion hi (medium 20% 20% 47% 471.15 -0.31 2031 597.60 119.76 36.61 hi recycling, Incineration 80% 47%
CHP)_total CHP) totl 3 (medium CHP)_total
mid -f recycling,
mid -f recycling, Incineration 2 (low  Dry AD with electricity migf  Ineineration 2 (low 20% 10% 52% 471.61 026 2031 568.13 105.12 4355 Incineration 2 (low 73% 52%
CHP)_total generation CHP)_total
CHP)_total
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Aerobic Digestion mid -f MHT 1 incineration_generic 30% 0% - 61% 471.66 -0.31 2031 595.55 105.12 50.72 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) (decticity o)
Incineration 1 mid -d recycling,
mid -d recycling, Incineration 1 Dry AD with electricity mid -d (electricity 30% 0% 57% 47215 030 2031 164.85 96.27 2537 Incineration 1 (electricity 74% 57%
(electricity only)_total generation
only)_total only)_total
hi recycling, MHT 2, SRF
hi recyciing, MHT 2, SRF to Incineration |, i pigestion hi MHT 2 incineration_generic 30% 0% - 55% 472,63 -0.35 2031 618.27 119.76 42.02 to Incineration 1 84% 55%
1 (electricity only) (dectricity o)
lo recycling, Incineration 2 (low Aerobic Digestion o Incineration 2 (low 29, 10% 7% 47530 027 201 81.05 109.48 4255 lo recycling, Incineration 2 45, 7%
CHP)_total o CHP)_total ° ° ° g g . g § (low CHP)_total ° °
mid -f recyciing, MBT
mid -f recyciing, MBT aerobic 3, SRF to | Dry AD with electricity mid -f MBT aerobic 3 ATT_generic 30% 0% - 38% 476.14 -0.28 2031 566.26 105.12 43.06 aerobic 3, SRF to 69% 38%
Gasification 1 generation
Gasification 1
NC recycling, MBT
NG recycling, MBT aerobic 3, SRFto | Wet AD with electricity NG MBT aerobic 3 | incineration_generic 30% 0% - 50% 476.19 014 2015 587.44 83.05 7067 asrobic 3, SAF to 39% 50%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
hi recyciing, MBT aerobic 1, SRFto | Wet AD with electricity hi MBT aerobic 1 ATT._generic 30% 0% - 33% 477.02 033 2031 594.56 119.76 35.82 hi recycling, MBT aerobic 78% 33%
Gasification 1 generation 1, SRF to Gasification 1
NC recycling, MBT
NG recycling, MBT aerobic 3, SRF to | Dry AD with electricity NG MBT aerobic 3 | incineration_generic 30% 0% - 50% 478.34 0.14 2015 588.54 83.05 70.96 asrobic 3, SFF to 39% 50%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid - recycling, Gasification 2_total | 6L AD with biogas to mid-f  Gasification 2_total 21% 0% 52% 479.12 -0.23569 2020 546.10 105.12 37.78 mid -f recycling, 73% 52%
transport fuel Gasification 2_total
mid - recycling, Gasification 2_total |V SUAD with biogas to mid-f  Gasification 2_total 21% 0% 52% 479.12 -0.23568 2020 545.51 105.12 37.63 mid -f recycling, 73% 52%
grid injection Gasification 2_total
mid -d recycling, Incineration 2 (low Incineration 2 (low mid -d recycling,
yoling. ( Aerobic Digestion mid -d ( 22% 10% 57% 47953 -0.31 2031 524.45 96.27 40.96 Incineration 2 (low 74% 57%

CHP)_total

CHP)_total

SLR
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
) Floor nicipal )
' . Recycling Primary Secondary (Thermal) Total . waste recycled (including ~ biomass of
Option AD option option Technology Treatment Performance EPS level | CAPEX+OP . Option name residual treatment  residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P
costs) (EM)
mid -f recycling, MBT AD
mid -f recycling, MBT AD 1 (landil), ! i . i 1 (landil), SRF to , ,
SHF (o mineraion 1 (sl o) Aerobic Digestion mid-f  MBTAD 1 (landiil) incineration_generic 30% 0% 51% 480.19 0.30 2031 562.78 105.12 4215 Incimeration 1 (dlecticiy 71% 51%
only)
i recycling, Incineration 2 (low Dry AD with electricity Incineration 2 (low . : i recycling, Incineration , ,
iy ot oraraton hi ity 22% 10% 47% 481.16 0.28 2031 599.60 119.76 37.14 2 (ot o 80% 47%

hi recycling, MBT aerobic
hi MBT aerobic 3 incineration_generic 30% 0% - 33% 482.22 -0.33 2031 594.56 119.76 35.82 3, SRF to Incineration 1 78% 33%
(electricity only)

hi recycling, MBT aerobic 3, SRFto  Wet AD with electricity
Incineration 1 (electricity only) generation

Incineration 5 mid -f recycling,
mid f recycling, Incineration 5 (medium  Wet AD with biogas to mid-f  (medium efficiency 24% 0% 50% 487.38 -0.23 2020 538.68 105.12 35.84 Incineration 5 (medium 73% 52%
efficiency electricity)_total transport fuel
electricity)_total efficiency electricity)_total
mid -f recycling, Incineration 5 (medium 'Wet AD with biogas to Incineration 5 mid -f recycling,
yeling, ( g mid-f  (medium efficiency 24% 0% 52% 487.38 -0.23 2020 538.10 105.12 35.69 Incineration 5 (medium 73% 52%
efficiency electricity)_total grid injection
electricity)_total efficiency electricity)_total

o recycling, MBT aerobic
Aerobic Digestion lo MBT aerobic 1 power_station_generic 36% 0% - 43% 488.69 -0.38 2031 578.16 109.48 41.80 1, SRF to 70% 43%
power_station_generic

o recycling, MBT aerobic 1, SRF to
power_station_generic

mid -f recycling, Incineration 1 Wet AD with electrici Incineration 1 mid -f recycling,
yeiing, y mid -f (electricity 30% 0% 52% 488.88 -0.27 2031 502.60 105.12 26.40 Incineration 1 (electricity 73% 52%
(electricity only) total generation e pyshon

mid -d recycling, MBT

mid -d recycling, MBT asrobic 3, SRF to Wet AD with electricity mid -d MBT aerobic 3 ATT._generic 30% 0% - 20% 489.28 032 2031 516.98 96.27 39.00 aerobic 3, SRF to 69% 40%

Gasification 1 generation Gasification 1
mid -f recycling,
mid -f recycling, Gasificaion Gas Aerobic Digestion mid -f Gasification Gas 30% 0% 52% 489.49 027 2031 525.67 105.12 3243 Gasification Gas Engine 73% 52%

Engine 1_total Engine 1_total

1_total

Incineration 1

hi recycling, Incineration 1 (electricity ~ Wet AD with electricity hi recycling, Incineration

orty emeration hi fn'ff)"lﬁlly. 30% 0% 47% 490.19 -0.30 2031 548.75 119.76 23.83 3 Erevicty only) fol 80% 47%
mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to Wet AD with biogas to mid -d MBT aerobic 1 | incineration_generic 30% 0% - 40% 491.70 030 2031 519.91 96.27 3977 asrobic 1, SFF to 69% 40%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to Wet AD with biogas to mid -d MBT aerobic 1 | incineration_generic 30% 0% - 20% 491.70 030 2031 519.59 96.27 39.69 asrobic 1, SFF to 69% 40%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
mid -f recyciing, Dirty
mid -f recyciing, Dirty MRF 1, SRFto | oy i pigestion mid -f Dirty MRF 1 incineration_generic 30% 0% - 58% 492.11 -0.33 2031 547.70 105.12 38.20 MRF 1, SAF to 75% 58%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
NC recycling, MBT
NG recycling, MBT aerobic 3, SRFto | oy i pigestion NC MBT aerobic 3 | incineration_generic 30% 0% - 50% 493.29 -0.14 2015 588.53 83.05 70.95 asrobic 3, SFF to 39% 50%

Incineration 1 (electricity only) Incineration 1 (electricity

only)

o recycling, MBT aerobic
lo MBT aerobic 1 incineration_generic 30% 0% - 43% 494.54 -0.31 2031 573.64 109.48 40.62 1, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 1, SRFto  Wet AD with electricity
Incineration 1 (electricity only) generation

NC recycling, MBT

NG recycling, MBT aerobic 1, SRFto | Wet AD with electricity NG MBT aerobic 1 ATT._generic 30% 0% - 50% 495.79 014 2015 587.44 83.05 7067 aerobic 1, SRF to 39% 50%

Gasification 1 generation Gasification 1

Incineration 1 mid -f recycling,
mid -f recycling, Incineration 1 Dry AD with electricity mid -f (electricity 30% 0% 52% 496.27 025 2031 506.42 105.12 27.40 Incineration 1 (electricity 73% 52%
(electricity only) total generation o). ol only)_total

Wet AD with biogas to mid -d recycling,

mid -d recycling, Gasification 2_total mid-d  Gasification 2_total 21% 0% 57% 496.63 029 2031 502.57 96.27 35.23 74% 57%
transport fuel Gasification 2_total

mid -d recycling, Gasification 2_total |V St AD with biogas to mid-d  Gasification 2_total 21% 0% 57% 496.63 -0.29 2031 502.25 96.27 35.15 mid -d recycling, 74% 57%
grid injection Gasification 2_total

7' recycling, MHT 1, SRF to Gasification | » o,y pigestion hi MHT 1 ATT_generic 30% 0% - 55% 496.94 -0.35 2031 618.27 119.76 42.02 :‘O' ’Ge:;'lﬁ'c";ﬁo n"“ﬁ" 1, SRF 84% 55%
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Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity .
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P! Pt option Technology Treatment Untreated | Treated EpS (mass) EPSlevel  CAPEX:OP (L Pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
hi recyciing, MBT aerobic 1, SRFto | Dry AD with electricity hi MBT aerobic 1 ATT._generic 30% 0% - 33% 497.10 030 2031 600.70 119.76 37.43 hi recycling, MBT aerobic 78% 33%
Gasification 1 generation 1, SRF to Gasification 1
mid -d recycling, MBT
- 4 3 mid - aerobic jeneric o % - % g -0.! X . . aerobic 3, to % %
mid -d recycling, MBT aerobic 3, SRF to Dry AD with electricity id-d MBT aerobic 3 ATT_g 30% 0% 40% 497.51 0.31 2031 519.08 96.27 39.55 bic 3, SRF 69% 40%
Gasification 1 generation
Gasification 1
NC recycling, MBT
aerobic jeneric /o o - o .. -0. X X . aerobic 1, to /o /o
NG recycling, MBT aerobic 1, SRFto | Dry AD with electricity NC MBT aerobic 1 ATT_g 30% 0% 50% 498.29 0.14 2015 588.54 83.05 70.96 bic 1, SRF 39% 50%
Gasification 1 generation
Gasification 1
mid -d recycling, MBT
mid -d recyaling, MBT aerobic 4, SRF 10, o1y pigestion mid -d MBT aerobic 4 | incineration_generic 30% 0% - 65% 499.29 037 2031 553.39 96.27 4853 asrobic 4, SRF to 72% 65%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
Incineration 5 mid -d recycling,
- 4 mid - medium efficienc % o Y% X -0.! X . .. Incineration 5 (medium % %
g'ﬁcI:H’Cec’:e"cn‘gnc‘lm'"‘z:::"’" 5 (medium r’;‘SAOD n""'ljzlb“’gas to d-d edium efficiency 24% 0% 57% 499.56 0.28 2031 495.40 96.27 33.36 I 5 (medi 74% 57%
Y y).t P electricity)_total efficiency electricity)_total
Incineration 5 mid -d recycling,
g"?cign’fc’:e"cn‘gr;c‘lm'"‘2:::"’" 5 (medium V‘:IZ‘ :2;':; biogas to mid-d  (medium efficiency 24% 0% 57% 499.56 -0.28 2031 495.08 96.27 33.28 Incineration 5 (medium 74% 57%
Y y).t gridinj electricity)_total efficiency electricity)_total
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 3, SRFto | Dry AD with electricity hi MBT aerobic 3 | incineration_generic 30% 0% - 33% 500.48 -0.30 2031 600.70 119.76 37.43 3, SRF to Incineration 1 78% 33%
Incineration 1 (electricity only) generation (ecticity o)
hi recycling, Incineration 1 (electricity  Dry AD with electricity i ‘"f;::z::‘é?;‘ 0% % pu— 50348 028 2081 s50.89 11976 5.4 hi recycling, Incineration 0% pu—
only)_total generation o). ol - - - - - 1 (electricity only)_total
Io recycling, Incineration 1 (electrici Incineration 1 Io recycling, Incineration 1
yoling, ( "Y' Aerobic Digestion lo (electricity 30% 0% 57% 503.64 -0.27 2031 521.85 109.48 27.07 yoling, 74% 57%
only)_total (electricity only)_total
only)_total
mid -f recycling, " 3
mid -f recycling, Gasification 1_total  Aerobic Digestion mid-f  Gasification 1_total 30% 0% 52% 50417 -0.27 2031 47.76 105.12 12.05 73% 52%
Gasification 1_total
mid G recyciing, Incineration 1 Incineration 1 mid -d recycling,
yoling, Aerobic Digestion mid -d (electricity 30% 0% 57% 508.12 -0.30 2031 464.85 96.27 25.36 Incineration 1 (electricity 74% 57%
(electricity only)_total o). ol o) total
lo recycling, MBT aerobic
lo recycling, MBT aerobic 1, SRFto | Dry AD with electricity Io MBT aerobic 1 incineration_generic 30% 0% - 43% 509.74 -0.28 2031 578.19 109.48 41.81 1, SRF to Incineration 1 71% 43%
Incineration 1 (electricity only) generation (Secticity o)
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 3, SRFt0 | oy i pigestion hi MBT aerobic 3 | power_station_generic 36% 0% - 33% 51054 -0.41 2031 600.66 119.76 37.42 3, SRF to 78% 33%
power_station_generic power.station_generic
mid - recyciing, MBT
mid - recycling, MBT aerobic 3, SRF to. Wet AD with electricity mid -f MBT aerobic 3 | incineration_generic 30% 0% - 38% 512.89 029 2031 562.45 105.12 42.06 asrobic 3, SFF to 69% 38%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
Incineration 5 NC recycling, Incineration
NG recycling, Incineration 5 (medium | Wet AD with biogas to NG (medium efficiency 24% 0% 62% 513.90 0.07 - 525.21 83.05 54.38 5 (medium efficiency 6% 62%
efficiency electricity)_total transport fuel
electricity)_total electricity)_total
Incineration 5 NC recycling, Incineration
NG recycling, Incineration 5 (medium | Wet AD with biogas to NG (medium efficiency 24% 0% 62% 513.90 0.07 - 525.04 83.05 5434 5 (medium efficiency 6% 62%
efficiency electricity)_total grid injection ectrioly) ot aeaticiy) ot
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto Wet AD with biogas to NC MBT aerobic 1 | incineration_generic 30% 0% E 50% 514.74 -0.12 . 588.97 83.05 71.07 asrobic 1, SRF to 39% 50%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto - Wet AD with biogas to NC MBT aerobic 1 | incineration_generic 30% 0% E 50% 514.74 -0.12 E 588.80 83.05 71.02 asrobic 1, SRF to 39% 50%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
NC recycling, MBT
g:sfz;clgzg{ MBT aerobic 1, SRFt0 | 5o i Digestion NC MBT aerobic 1 ATT_generic 30% 0% - 50% 516.62 -0.14 2015 588.53 83.05 70.95 aerobic 1, SRF to 39% 50%
1
lo recycling, MBT aerobic 3, SRFto | 5oy i pigestion Io MBT aerobic 3 ATT_generic 30% 0% - 43% 516.74 -0.30 2031 578.16 109.48 41.80 o recycling, MBT aerobic 71% 43%

Gasification 1
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Untreated | Treated (energy) EPS (mass) 8 N Collection .
Electricity Heat achievedup | EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
o recycling, Gasification 2_total Wet AD with electricity o Gasification 2_total 21% 0% 57% 518.15 0.27 2031 553.96 109.48 35.47 o recycling, Gasification 74% 57%
generation 2_total
Incineration 5 lo recycling, Incineration 5
lo recycling, Incineration 5 (medium - Wet AD with electricity o (medium efficiency 24% 0% 57% 518.20 027 2031 546.85 109.48 3361 (medium efficiency 74% 57%
efficiency electricity)_total generation ectrioly) ot doatriciy) totl
hi recyciing, Gasification Gas Engine | oy i pigestion hi Gasification Gas 32% 0% 47% 519.98 -0.30 2031 558.55 119.76 26.40 hi recycling, Gasificaion 80% 47%
2 total Engine 2 total Gas Engine 2 total
mid -f recyciing, MBT
mid -f recycling, MBT aerobic 1, SRF to. Wet AD with electricity mid -f MBT aerobic 1 ATT._generic 30% 0% - 38% 520.31 029 2031 562.45 105.12 42,06 aerobic 1, SRF to 69% 38%
Gasification 1 generation afoation 1
hi recyciing, Dirty MRF 1, SRF to Aerobic Digestion hi Dirty MRF 1 ATT_generic 30% 0% - 50% 521.11 -0.35 2031 584.18 119.76 33.10 hi recycling, Dirty MRF 1, 82% 52%
1 SRF (o Gasification 1
NG recycling, Gasification 2_total Wet AD with biogas to NG Gasification 2_total 21% 0% 62% 521.93 -0.08 . 539.92 83.05 58.23 NC recycling, Gasification 46% 62%
transport fuel 2_total
NG recycling, Gasification 2_total Wet AD with biogas to NG Gasification 2_total 21% 0% 62% 521.93 -0.08 . 539.75 83.05 58.19 NC recycling, Gasification 46% 62%
grid injection 2_total
hi recycling, MBT AD 1
hi recyciing, MBT AD 1 (landfil), SRF to | o\ i pigestion hi MBT AD 1 (landfill  incineration_generic 30% 0% - 47% 523.49 -0.33 2031 596.74 119.76 36.39 (landfil), SRF to 79% 47%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid -f recyciing, MBT
mid -f recyciing, MBT aerobic 3, SRF to | Dry AD with electricity mid -f MBT aerobic 3 | incineration_generic 30% 0% - 38% 523.72 027 2031 566.26 105.12 43.06 asrobic 3, SFF to 69% 38%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -f recycling, Incineration 2 (low Incineration 2 (low mid f recycling,
yoling. ( Aerobic Digestion mid -f ( 22% 10% 52% 523.96 -0.26 2031 568.10 105.12 4354 Incineration 2 (low 73% 52%
CHP)_total CHP)_total CHP) toial
hi recycling, True Pyrolysis 1_total Aerobic Digestion hi T’”e‘ F?{'):::VS'S 32% 0% 47% 524.04 -0.29 2031 578.63 119.76 31.65 'F‘,'y’rzf;;'s'"f“;’:le 80% 47%
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 1, SRFto | Wet AD with electricity hi MBT aerobic 1 | incineration_generic 30% 0% - 33% 526.04 032 2031 594.56 119.76 35.82 1, SRF to Incineration 1 78% 33%
Incineration 1 (electricity only) generation (Sectricity o)
mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to | 5o\ i pigestion mid -d MBT aerobic 1 | power_station_generic 36% 0% - 40% 526.95 -0.38 2031 519.07 96.27 39.55 aerobic 1, SRF to 69% 40%
power_station_generic power. station_generic
hi recyciing, MBT aerobic 4, SRF 10| oy i pigestion hi MBT aerobic 4 ATT_generic 30% 0% - 60% 529.39 -0.37 2031 625.51 119.76 43.92 hi recycling, MBT aerobic 82% 60%
Gasification 1 4, SRF to Gasification 1
Incineration 5 lo recycling, Incineration 5
lo recycling, Incineration 5 (medium - Dry AD with electricity Io (medium efficiency 24% 0% 57% 529,56 -0.24 2031 551.40 109.48 34.80 (medium efficiency 74% 57%
efficiency electricity)_total generation ectrioly) ot doatrioly) totl
lo recycling, Gasification 2_total Dry AD with electricity lo Gasification 2_total 21% 0% 57% 530.80 -0.25 2031 558.51 109.48 36.66 o recycling, Gasification 74% 57%
generation 2_total
mid -f recyciing, MBT
mid -f recyciing, MBT aerobic 1, SRF 10 | oy i pigestion mid -f MBT aerobic 1 | power_station_generic 36% 0% - 38% 531,55 -0.37 2031 566.24 105.12 43.05 aerobic 1, SRF to 68% 38%
power_station_generic power. station_generic
mid -f recyciing, MBT
mid -f recyciing, MBT aerobic 1, SRF to | Dry AD with electricity mid -f MBT aerobic 1 ATT_generic 30% 0% - 38% 53254 -0.27 2031 566.26 105.12 43.06 aerobic 1, SRF to 69% 38%
Gasification 1 generation afoation 1
Incineration 5 NC recycling, Incineration
NG recycling, Incineration 5 (medium | Wet AD with electricity NG (medium efficiency 24% 0% 62% 535.09 0.07 - 523.68 83.05 53.98 5 (medium efficiency 6% 62%
efficiency electricity)_total generation eectrioly) ot aeaticiy) ot
Incineration 5 NC recycling, Incineration
NG recycling, Incineration 5 (medium | Dry AD with electricity NG (medium efficiency 24% 0% 62% 536.74 0.07 - 524.78 83.05 54.27 5 (medium efficiency 6% 62%
efficiency electricity)_total generation ectrioly) ot aeaticiy) ot
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APPENDIX D — SCENARIO OUTPUTS - ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity !
o Fraction of municipal CV from
Ontion 2D option Recycling Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Untreated  Treated (energy)  EPS (mass) ; . Collection .
Electricity Heat achievedup  EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid -d recycling, MBT
mid -d recycling, MBT asrobic 3, SRF to Wet AD with electricity mid -d MBT aerobic 3 | incineration_generic 30% 0% - 40% 539.45 031 2031 516.98 96.27 39.00 asrobic 3, SFF to 69% 40%
Incineration 1 (electricity only) generation Incineration 1 (electricity

only)

hi recycling, MHT 1, SRF
Aerobic Digestion hi MHT 1 incineration_generic 30% 0% - 55% 545.38 -0.34 2031 618.27 119.76 42,02 to Incineration 1 84% 55%
(electricity only)

hi recycling, MHT 1, SRF to Incineration
1 (electricity only)

hi recycling, MBT aerobic
hi MBT aerobic 1 incineration_generic 30% 0% - 33% 545.95 -0.29 2031 600.70 119.76 37.43 1, SRF to Incineration 1 78% 33%
(electricity only)

hi recycling, MBT aerobic 1, SRFto  Dry AD with electricity
Incineration 1 (electricity only) generation

Wet AD with electricity NG recycling, Gasification

NC recycling, Gasification 2_total NC  Gasification 2 total 21% 0% 62% 546.44 -0.08 E 538.39 83.05 57.83 46% 62%
generation 2 total

NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Wet AD with electricity NG MBT aerobic 1 | incineration_generic 30% 0% - 50% 546.55 012 - 587.44 83.05 7067 asrobic 1, SFF to 39% 50%
Incineration 1 (electricity only) generation Incineration 1 (electricity

only)

mid -d recycling, MBT
mid -d recycling, MBT asrobic 1, SRF to Wet AD with electricity mid -d MBT aerobic 1 ATT._generic 30% 0% - 40% 547.52 032 2031 516.98 96.27 39.00 aerobic 1, SRF to 69% 40%
Gasification 1 generation o ion 1

mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to Dry AD with electricity mid -d MBT aerobic 3 | incineration_generic 30% 0% - 40% 547.59 030 2031 519.08 96.27 3955 asrobic 3, SFF to 69% 40%
Incineration 1 (electricity only) generation Incineration 1 (electricity

only)
NG recycling, Gasification 2_total Dry AD with electricity NG Gasification 2_total 21% 0% 62% 548.32 -0.08 . 539.49 83.05 58.12 NC recycling, Gasification 46% 62%

generation 2 total

NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Dry AD with electricity NG MBT aerobic 1 | incineration_generic 30% 0% - 50% 549.03 012 - 588.54 83.05 70.96 asrobic 1, SFF to 39% 50%
Incineration 1 (electricity only) generation Incineration 1 (electricity

only)
NG reoyciing, Incineration 5 (medium Incineration 5 NC recycling, Incineration
N recycling, incineration 5 Aerobic Digestion NC  (medium efficiency 24% 0% 62% 549.73 -0.07 E 524.77 83.05 54.27 5 (medium efficiency 6% 62%

Y y).t electricity)_total electricity)_total
hi recyciing, Gasification Gas Engine | oy i pigestion hi Gasification Gas 30% 0% 47% 551.47 -0.29 2031 568.81 119.76 29.08 hi recycling, Gasificaion 80% 47%
1_total Engine 1_total Gas Engine 1_total
i A recycing. Incineration 1 Incineration 1 mid -f recycling,
yeiing, Aerobic Digestion mid -f (electricity 30% 0% 52% 555.21 -0.25 2031 506.39 105.12 27.39 Incineration 1 (electricity 73% 52%

(electricity only) total puragie pyshon

mid -d recycling, MBT
mid -d MBT aerobic 1 ATT_generic 30% 0% - 40% 556.72 -0.31 2031 519.08 96.27 39.55 aerobic 1, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerabic 1, SRF to Dry AD with electricity
Gasification 1 generation

NG recycling, Gasification

2 total 46% 62%

NC recycling, Gasification 2_total Aerobic Digestion NC Gasification 2_total 21% 0% 62% 563.56 -0.08 - 539.48 83.05 58.12

mid -d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 3 ATT_generic 30% 0% - 40% 564.39 -0.31 2031 519.07 96.27 39.55 aerobic 3, SRF to 69% 40%
Gasification 1

mid -d recycling, MBT aerobic 3, SRF to
Gasification 1

mid -f recycling, MBT
Aerobic Digestion mid -f MBT aerobic 3 ATT_generic 30% 0% - 38% 565.24 -0.28 2031 566.24 105.12 43.05 aerobic 3, SRF to 69% 38%
Gasification 1

mid -f recycling, MBT aerobic 3, SRF to
Gasification 1

hi recycling, Gasification

hi recycling, Gasification 1_total Aerobic Digestion hi Gasification 1_total 30% 0% 47% 568.01 -0.29 2031 512.38 119.76 14.31 1 total

80% 47%

o recycling, MBT aerobic
Aerobic Digestion o MBT aerobic 3 incineration_generic 30% 0% - 43% 568.47 -0.29 2031 578.16 109.48 41.80 3, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 3, SRF to
Incineration 1 (electricity only)

NG recycling, MBT
aerobic 1, SRF to
Incineration 1 (electricity
only)

NG recycling, MBT aerobic 1, SRF to

Aerobic Digestion NC MBT aerobic 1 incineration_generic 30% 0% - 50% 569.31 -0.12 - 588.53 83.05 70.95
Incineration 1 (electricity only)

39% 50%

hi recycling, Dirty MRF 1,
Aerobic Digestion hi Dirty MRF 1 incineration_generic 30% 0% - 52% 573.17 -0.34 2031 584.18 119.76 33.10 SRF to Incineration 1 82% 52%
(electricity only)

hi recycling, Dirty MRF 1, SRF to
Incineration 1 (electricity only)
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APPENDIX D — SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P! Pt option Technology Treatment EPS level | CAPEX+OP . Pt residual treatment  residual waste
Untreated | Treated (energy) EPS (mass) 8 N Collection .
Electricity Heat achievedup | EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid -f recyciing, MBT
mid - recycling, MBT aerobic 1, SRF to. Wet AD with electricity mid -f MBT aerobic 1 | incineration_generic 30% 0% - 38% 573.79 028 2031 562.45 105.12 42,06 asrobic 1, SFF to 69% 38%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
Incineration 5 mid -d recycling,
g"?cign’fc’:e"cn‘gr;c‘lm'"‘2:::"’" 5 (medium V‘;:‘ef:l::‘" electricity mid-d  (medium efficiency 24% 0% 57% 576.74 029 2031 492,48 96.27 3259 Incineration 5 (medium 74% 57%
Y y).t 9 electricity)_total efficiency electricity)_total
hi recycling, Gasification 2_total Wet AD with electricity hi Gasification 2_total 21% 0% 47% 578.67 -0.20 2031 576.41 119.76 31.07 hi recycling, Gasification 80% 47%
generation 2_total
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 4, SRFto | oy i pigestion hi MBT aerobic 4 | incineration_generic 30% 0% - 60% 579.23 -0.37 2031 625.51 119.76 43.92 4, SRF to Incineration 1 82% 60%
Incineration 1 (electricity only) (ectricity o)
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 1, SRF 10| oy i pigestion hi MBT aerobic 1 | power_station_generic 36% 0% - 33% 579.99 -0.39 2031 600.66 119.76 37.42 1, SRF to 78% 33%
power_station_generic power.station_generic
Incineration 5 mid -d recycling,
g"?cign’fc’:e"cn‘gr;c‘lm'"‘2:::"’" 5 (medium Deryn E’:ED“;’:“" eletricity mid-d  (medium efficiency 24% 0% 57% 582.92 -0.28 2031 494.58 96.27 33.14 Incineration 5 (medium 74% 57%
Y y).t 9 electricity)_total efficiency electricity)_total
mid -d recycling, Gasification 2_total |V SUAD with electricity mid-d  Gasification 2_total 21% 0% 57% 583.11 -0.30 2031 499.64 96.27 34.47 mid -d recycling, 74% 57%
generation Gasification 2_total
Incineration 5 i recycling, Incineration
hi recycling, Incineration 5 (medium - Wet AD with electricity hi (medium efficiency 24% 0% 7% 584.50 029 2031 571.04 119.76 20.66 5 (medium efficiency 80% 47%
efficiency electricity)_total generation ectrioly) ot aeaticiy) ot
mid -f recyciing, MBT
mid -f recyciing, MBT aerobic 1, SRF to | Dry AD with electricity mid -f MBT aerobic 1 | incineration_generic 30% 0% - 38% 585.91 026 2031 566.26 105.12 43.06 asrobic 1, SFF to 69% 38%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
i recycling, Incineration 2 (low Incineration 2 (low o ; hi recycling, Incineration , .
CHPy i Aerobic Digestion hi payting 22% 10% 47% 589.85 0.28 2031 599.56 119.76 37.13 2 (o GH. el 80% 47%
mid -d recycling, Gasification 2_total | DY AD with electricity mid-d  Gasification 2_total 21% 0% 57% 590.08 -0.29 2031 501.74 96.27 35.02 mid -d recycling, 74% 57%
generation Gasification 2_total
hi recycling, Gasification 2_total Dry AD with electricity hi Gasification 2_total 21% 0% 47% 596.14 -0.26 2031 582.55 119.76 32.68 hi recycling, Gasification 80% 47%
generation 2_total
lo recycling, MBT aerobic 1, SRFto | 5oy i pigestion Io MBT aerobic 1 ATT_generic 30% 0% - 43% 596.98 -0.29 2031 578.16 109.48 41.80 o recycling, MBT aerobic 71% 43%
Gasification 1 1, SRF to Gasification 1
Incineration 5 mid -f recycling,
:"‘I’C;'eézcyeclw"lc‘l"c'”?;‘33‘:0" 5 (medium V‘;:‘e’:;::‘" electricity mid-f  (medium efficiency 24% 0% 52% 597.49 024 2031 533.37 105.12 34.45 Incineration 5 (medium 73% 52%
Y y) 1 9 electricity)_total efficiency electricity)_total
mid - recycling, Gasification 2_total ||V SUAD with electricity mid-f | Gasification 2_total 21% 0% 52% 600.30 -0.25391 2031 540.79 105.12 36.39 mid -f recycling, 73% 52%
generation Gasification 2_total
Incineration 5 i recycling, Incineration
hi recycling, Incineration 5 (medium - Dry AD with electricity hi (medium efficiency 24% 0% 47% 600.35 -0.26 2031 577.18 119.76 31.27 5 (medium efficiency 80% 47%
efficiency electricity)_total generation ectrioly) ot aeaticiy) ot
mid -d recycling, MBT
mid -d recycling, MBT asrobic 1, SRF to Wet AD with electricity mid -d MBT aerobic 1 | incineration_generic 30% 0% - 10% 603.78 031 2031 516.98 96.27 39.00 asrobic 1, SFF to 69% 40%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -f recycling, Incineration 5 (medium  Dry AD with electrici Incineration 5 mid f recycling,
el bacii oo ( R ion y mid-f  (medium efficiency 24% 0% 52% 606.52 -0.23 2020 537.18 105.12 35.45 Incineration 5 (medium 73% 52%
Y y) 1 9 electricity)_total efficiency electricity)_total
mid - recycling, Gasification 2_total | DY AD with electricity mid-f  Gasification 2_total 21% 0% 52% 610.41 -0.23567 2020 544.60 105.12 37.39 mid -f recycling, 73% 52%
generation Gasification 2_total
mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to Dry AD with electricity mid -d MBT aerobic 1 | incineration_generic 30% 0% - 10% 612.89 030 2031 519.08 96.27 3955 asrobic 1, SFF to 69% 40%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
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APPENDIX D — SCENARIO OUTPUTS — ALL SCENARIOS RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity .
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to | 5o\ i pigestion mid -d MBT aerobic 3 | incineration_generic 30% 0% - 40% 62153 -0.30 2031 519.07 96.27 39.55 asrobic 3, SFF to 69% 40%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid -f recyciing, MBT
mid -f recyciing, MBT aerobic 3, SRF 1o | o, i pigestion mid -f MBT aerobic 3 | incineration_generic 30% 0% - 38% 622.22 -0.27 2031 566.24 105.12 43.05 asrobic 3, SFF to 69% 38%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
hi recyciing, MBT aerobic 3, SRF 10| oy i pigestion hi MBT aerobic 3 ATT_generic 30% 0% - 33% 623.67 -0.31 2031 600.66 119.76 37.42 hi recycling, MBT aerobic 78% 33%
Gasification 1 3, SRF to Gasification 1
hi recycling, Incineration 1 (electrici Incineration 1 hi recycling, Incineration
yoling, ( " Aerobic Digestion hi (electricity 30% 0% 47% 625.02 -0.28 2031 554.85 119.76 25.43 ycling, 80% 47%
only)_total 1 (electricity only)_total
only)_total
o reoycling. Incineration 5 (medium Incineration 5 o recycling, Incineration 5
yoling, ( Aerobic Digestion lo (medium efficiency 24% 0% 57% 635.37 -0.24 2031 551.37 109.48 34.79 (medium efficiency 74% 57%
efficiency electricity)_total
electricity)_total electricity)_total
mid -d recycling, Incineration 5 (medium Incineration 5 mid -d recycling,
yeling. ( Aerobic Digestion mid-d | (medium efficiency 24% 0% 57% 641.02 -0.28 2031 49457 96.27 33.14 Incineration 5 (medium 74% 57%
efficiency electricity)_total
electricity)_total efficiency electricity)_total
mid -d recycling, MBT
g'd "d ’?CVC:'"Q' MBT aerobic 1, SRF 10 | 5o\ i Digestion mid -d MBT aerobic 1 ATT_generic 30% 0% - 40% 643.75 -0.31 2031 519.07 96.27 39.55 aerobic 1, SRF to 69% 40%
asification Gasification 1
mid -f recyciing, MBT
g'd "' ’e‘cyc';"g' MBT aerobic 1, SRF 10 | p ohic Digestion mid -f MBT aerobic 1 ATT_generic 30% 0% - 38% 649.37 -0.27 2031 566.24 105.12 43.05 aerobic 1, SRF to 69% 38%
asification Gasification 1
o recycling, Gasification 2_total Aerobic Digestion lo Gasification 2_total 21% 0% 57% 652.15 -0.25 2031 558.48 109.48 36.66 '2“‘ :;?I'C""g‘ Gasication 74% 57%
o recycling, MBT aerobic
lo recycling, MBT aerobic 1, SRFto |50y i pigestion Io MBT aerobic 1 incineration_generic 30% 0% - 43% 656.74 -0.28 2031 578.16 109.48 41.80 1, SRF to Incineration 1 71% 43%
Incineration 1 (electricity only)
(electricity only)
o o mid -d recycling, " .
mid -d recycling, Gasification 2 total  Aerobic Digestion mid-d  Gasification 2_total 21% 0% 57% 657.47 -0.29 2031 501.73 96.27 35.01 74% 57%
Gasification 2_total
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 3, SRFto | oy i pigestion hi MBT aerobic 3 | incineration_generic 30% 0% - 33% 685.78 -0.30 2031 600.66 119.76 37.42 3, SRF to Incineration 1 78% 33%
Incineration 1 (electricity only)
(electricity only)
mid -f recyciing, Incineration 5 (medium Incineration 5 mid f recycling,
yeling, ( Aerobic Digestion mid-f  (medium efficiency 24% 0% 52% 70042 -0.23 2020 537.16 105.12 35.44 Incineration 5 (medium 73% 52%
efficiency electricity)_total
electricity)_total efficiency electricity)_total
hi recyciing, MBT aerobic 1, SRF 10| oy i pigestion hi MBT aerobic 1 ATT_generic 30% 0% - 33% 708.51 -0.30 2031 600.66 119.76 37.42 hi recycling, MBT aerobic 78% 33%
Gasification 1 1, SRF to Gasification 1
mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to | 5o\ i pigestion mid -d MBT aerobic 1 incineration_generic 30% 0% - 40% 708.92 -0.30 2031 519.07 96.27 39.55 asrobic 1, SFF to 69% 40%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid -f recyciing, MBT
mid -f recyciing, MBT aerobic 1, SRF to | oy i pigestion mid -f MBT aerobic 1 incineration_generic 30% 0% - 38% 714.82 -0.26 2031 566.24 105.12 43.05 asrobic 1, SFF to 69% 38%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid -f recycling,
mid -f recycling, Gasification 2_total  Aerobic Digestion mid-f  Gasification 2_total 21% 0% 52% 718.60 -0.23566 2020 544.58 105.12 37.38 73% 52%
Gasification 2_total
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 1, SRFt0 | oy i pigestion hi MBT aerobic 1 incineration_generic 30% 0% - 33% 779.07 -0.29 2031 600.66 119.76 37.42 1, SRF to Incineration 1 78% 33%
Incineration 1 (electricity only)
(electricity only)
i recycling. Incineration 5 (medium Incineration 5 hi recycling, Incineration
yeling. ( Aerobic Digestion hi (medium efficiency 24% 0% 47% 788.49 -0.26 2031 577.14 119.76 31.26 5 (medium efficiency 80% 47%
efficiency electricity)_total
electricity)_total electricity)_total
hi recycling, Gasification 2_total Aerobic Digestion hi Gasification 2_total 21% 0% 47% 809.59 -0.26 2031 582.51 119.76 32.67 i recycling, Gasificaion 80% 47%
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel CAPEX:OP o .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)

lo recycling, MBT aerobic 2 (landfily | V6L AD with biogas to lo MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.29 2031 608.32 109.48 49.70 lo recycling, MBT aerobic 68% 0%
transport fuel (lanil) 2 (landil)

mid -f recycling, MBT aerobic 2 (landfil) V6t AD with biogas to mid -f MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.28 2031 598.29 105.12 51.44 mid f recycling, MBT 66% 0%
transport fuel (landil) aerobic 2 (landfil)

hi recycling, MBT aerobic 2 (landfil) |Vt AD with biogas to hi MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.32 2031 627.19 119.76 4436 hi recycling, MBT aerobic 75% 0%
transport fuel (lanil) 2 (landil)

o recycling, MBT biostab 1 Wet AD with biogas to lo MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.29 2031 605.31 109.48 48.91 o recycling, MBT biostab 67% 0%
transport fuel 1

mid -f recycling, MBT biostab 1 Wet AD with biogas to mid -f MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.28 2031 595.76 105.12 50.78 mid - recycling, MBT 65% 0%
transport fuel biostab 1

hi recycling, MBT biostab 1 Wet AD with biogas to hi MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.32 2031 625.71 119.76 43.97 hi recycling, MBT biostab 75% 0%
transport fuel 1

lo recycling, MBT aerobic 2 (landfily | V{AD with biogas to lo MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.29 2031 607.62 109.48 49,51 lo recycling, MBT aerobic 68% 0%
grid injection (landil) 2 (landil)

mid -f recycling, MBT aerobic 2 (landfil) V6t AD with biogas to mid -f MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.28 2031 597.71 105.12 51.29 mid -f recycling, MBT 66% 0%
grid injection (landfil) aerobic 2 (landil)

hi recycling, MBT aerobic 2 (landfily | V{AD with biogas to hi MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.32 2031 626.25 119.76 4411 hi recycling, MBT aerobic 75% 0%
grid injection (landfill) 2 (landil)

o recycling, MBT biostab 1 g"‘:lz‘ :gc‘:f;: biogas to lo MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.29 2031 604.61 109.48 4873 '1" recycling, MBT biostab 67% 0%

mid -f recycling, MBT biostab 1 Wet AD with biogas to mid -f MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.28 2031 595.18 105.12 50.62 mid - recycling, MBT 65% 0%
grid injection biostab 1

hi recycling, MBT biostab 1 Z‘:IZ‘ :gc‘:f;: biogas to hi MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.32 2031 624.77 119.76 372 '1“ recycling, MBT biostab 75% 0%

mid -d recycling, MBT aerobic 2 (landil) V6 AD with biogas to mid -d MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.31 2031 544.60 96.27 46.23 mid -d recycling, MBT 66% 0%
transport fuel (landfill aerobic 2 (landil)

mid -d recycling, MBT biostab 1 Wet AD with biogas to mid -d MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.31 2031 54172 96.27 45.48 mid -d recycling, MBT 66% 0%
transport fuel biostab 1

mid -d recycling, MBT aerobic 2 (landil) V6t AD with biogas to mid -d MBT aerobic 2 #NA 0% 0% - 0% 20.20 -0.31 2031 544.28 96.27 46.15 mid -d recycling, MBT 66% 0%
grid injection (landil) aerobic 2 (landill)

mid -d recycling, MBT biostab 1 Wet AD with biogas to mid -d MBT biostab 1 #NA 0% 0% - 0% 20.20 -0.31 2031 541.40 96.27 4539 mid -d recycling, MBT 66% 0%
grid injection biostab 1

hi recycling, MBT aerobic 2 (landfily V6L AD with electricity hi MBT aerobic 2 #NA 0% 0% - 0% 50.50 -0.35 2031 618.64 119.76 212 hi recycling, MBT aerobic 75% 0%
generation (landill 2 (landfil)

hi recycling, MBT biostab 1 ;‘;ﬁ‘e’r‘:l::‘" electricity hi MBT biostab 1 #NA 0% 0% - 0% 50.50 035 2031 617.16 119.76 173 '1“ recycling, MBT biostab 75% 0%

lo recycling, MBT aerobic 2 (landfily V6L AD with electricity lo MBT aerobic 2 #NA 0% 0% - 0% 50.50 -0.31 2031 601.99 109.48 48.04 lo recycling, MBT aerobic 68% 0%
generation (landill 2 (landil)

mid -f recycling, MBT aerobic 2 (landfil) V6L AD with electricity mid - MBT aerobic 2 #NA 0% 0% - 0% 50.50 -0.30 2031 592.98 105.12 50.05 mid -f recycling, MBT 66% 0%
generation (landill aerobic 2 (landill)
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APPENDIX E — SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recy Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc | COMECtioON  picposal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (en) P °
costs) (EM)
o recycling, MBT biostab 1 gwe:‘ef;:r"“" electricity o MBT biostab 1 #NA 0% 0% - 0% 50.50 -0.31 2031 598.98 109.48 47.25 '1° recycling, MBT biostab 67% 0%
mid -f recycling, MBT biostab 1 Wet AD with electricity mid -f MBT biostab 1 #NA 0% 0% - 0% 50.50 -0.30 2031 590.46 105.12 49.39 mid -f recycling, MBT 65% 0%
generation biostab 1
mid -d recycling, MBT aerobic 2 (landil) 'V 6t AD with electricity mid -d MBT aerobic 2 #NA 0% 0% - 0% 50.50 -0.32 2031 541.67 96.27 45.47 mid -d recycling, MBT 66% 0%
generation (lanfil) aerobic 2 (landil)
mid -d recycling, MBT biostab 1 Wet AD with electricity mid -d MBT biostab 1 #NA 0% 0% - 0% 50.50 -0.32 2031 538.79 96.27 447 mid -d recycling, MBT 66% 0%
generation biostab 1
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 cement_kiln 0% 100% . 70% 77.20 -0.46 2031 550.71 96.27 47.83 mid -d recycling, MHT 2, 71% 70%
cement_kiin transport fuel SRF to cement_kiln
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 cement_kin 0% 100% . 70% 77.20 -0.46 2031 550.39 96.27 47.75 mid -d recycling, MHT 2, 71% 70%
cement_kiin grid injection SRF to cement_kiln
o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to o MBT aerobic 4 cement_kiln 0% 100% - 73% 78.01 042 2031 608.48 109.48 49.74 lo recycling, MBT aerobic 72% 73%
cement_kiin transport fuel 4, SRF to cement_kiln
o recycling, MBT aerobic 4, SRFto |\ Wet AD with biogas to o MBT aerobic 4 cement_kiln 0% 100% - 73% 78.01 042 2031 607.78 109.48 49.56 lo recycling, MBT aerobic 72% 73%
cement_kiin grid injection 4, SRF to cement_kiln
NG recycling, MHT 2, SRF to Wet AD with biogas to NC MHT 2 cement_kin 0% 100% . 70% 80.36 -0.46 2031 642.63 83.05 85.11 NC recycling, MHT 2, SRF 4% 70%
cement_kiin transport fuel to cement_kiln
NG recycling, MHT 2, SRF to Wet AD with biogas to NC MHT 2 cement_kiln 0% 100% - 70% 80.36 -0.46 2031 642.46 83.05 85.07 NC recycling, MHT 2, SRF 4% 70%
cement_kiin grid injection to cement_kiln
NC recycling, MBT
NG recyciing, MBT aerobic 4, SRF to | Wet AD with biogas to NC MBT aerobic 4 cement_kiln 0% 100% - 79% 81.22 0.38 2031 645.86 83.05 85.96 aerobic 4, SRF to 41% 79%
cement_kiin transport fuel e ot Kin
NC recycling, MBT
NG recyciing, MBT aerobic 4, SRF to |\ Wet AD with biogas to NC MBT aerobic 4 cement_kiln 0% 100% - 79% 81.22 0.38 2031 645.69 83.05 85.91 aerobic 4, SRF to 41% 79%
cement_kiin grid injection ot Kin
NG recycling, MHT 2, SRF to Wet AD with eleciricity NC MHT 2 cement_kiln 0% 100% - 70% 81.57 -0.46 2031 641.10 83.05 84.71 NC recycling, MHT 2, SRF 4% 70%
cement_kiin generation to cement_kiln
NG recycling, MHT 2, SRF to Dry AD vith electricity NC MHT 2 cement_kiln 0% 100% - 70% 82.17 -0.46 2031 642.20 83.05 85.00 NC recycling, MHT 2, SRF 4% 70%
cement_kiin generation to cement_kiln
NG recycling, MHT 2, SRF to Aerobic Digestion NC MHT 2 cement_kiln 0% 100% - 70% 82.22 0.46 2031 642.19 83.05 85.00 NC recycling, MHT 2, SRF 4% 70%
cement_kiin to cement kiln
mid -d recycling, MHT 2, SRF to Wet AD with eleciricity mid -d MHT 2 cement_kiln 0% 100% . 70% 82.40 0.47 2031 547.78 96.27 47.06 mid -d recycling, MHT 2, 71% 70%
cement_kiin generation SRF to cement_kiln
NC recycling, MBT
NG recyciing, MBT aerobic 4, SRF to | Wet AD with electricity NC MBT aerobic 4 cement_kiln 0% 100% . 79% 83.65 0.38 2031 644.33 83.05 85.55 aerobic 4, SRF to 4% 79%
cement_kiin generation ot Kin
o recycling, MHT 2, SRF to cement_kiln |16t AD with biogas to lo MHT 2 cement_kiln 0% 100% - 64% 84.06 -0.45 2031 608.92 109.48 49.85 lo recycling, MHT 2, SRF 72% 64%
yeling
transport fuel to cement_kiln
o recycling, MHT 2, SRF to cement_kiln | V6t AD with biogas to lo MHT 2 cement_kiln 0% 100% - 64% 84.06 -0.45 2031 608.23 109.48 49.67 lo recycling, MHT 2, SRF 72% 64%
yeling
grid injection to cement_kiln
NC recycling, MBT
NG recyciing, MBT aerobic 4, SRF to | Dry AD with electricity NC MBT aerobic 4 cement_kiln 0% 100% . 79% 84.84 0.38 2031 645.43 83.05 85.84 aerobic 4, SRF to 4% 79%

cement_kiln generation
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recycling Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel CAPEX:OP o .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | o\ i pigestion NC MBT aerobic 4 cement_kiln 0% 100% - 79% 85.01 0.38 2031 645.42 83.05 85.84 aerobic 4, SRF to 41% 79%
cement_kiin e Kin
mid -d recycling, MHT 2, SRF to Dry AD vith electricity mid -d MHT 2 cement_kin 0% 100% . 70% 85.00 -0.46 2031 549.88 96.27 47.62 mid -d recycling, MHT 2, 71% 70%
cement_kiin generation SRF to cement_kiln
mid -d recycling, MHT 2, SRF to Aerobic Digestion mid -d MHT 2 cement_kiln 0% 100% - 70% 85.48 -0.46 2031 549.87 96.27 47561 mid -d recycling, MHT 2, 1% 70%
cement_kiin SRF to cement_kiln
hi recycling, MBT aerobic 4, SRFto | Wet AD with biogas to hi MBT aerobic 4 cement_kiln 0% 100% . 60% 88.55 -0.40 2031 627.96 119.76 44.56 hi recycling, MBT aerobic 80% 60%
cement_kiin transport fuel 4, SRF to cement_kiln
hi recycling, MBT aerobic 4, SRFto |\ Wet AD with biogas to hi MBT aerobic 4 cement_kin 0% 100% . 60% 88.55 -0.40 2031 627.02 119.76 44.31 hi recycling, MBT aerobic 80% 60%
cement_kiin grid injection 4, SRF to cement_kiln
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 cement_kin 0% 100% . 70% 90.53 0.44 2031 550.71 96.27 47.83 mid -d recycling, MHT 1, 71% 70%
cement_kiin transport fuel SRF to cement_kiln
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 cement_kin 0% 100% . 70% 90.53 0.44 2031 550.39 96.27 47.75 mid -d recycling, MHT 1, 71% 70%
cement_kiin grid injection SRF to cement_kiln
NG recycling, MHT 1, SRF to Wet AD with biogas to NC MHT 1 cement_kin 0% 100% . 70% 92.76 -0.42 2031 642.63 83.05 85.11 NC recycling, MHT 1, SRF 4% 70%
cement_kiin transport fuel to cement_kiln
NG recycling, MHT 1, SRF to Wet AD with biogas to NC MHT 1 cement_kiln 0% 100% - 70% 92.76 -0.42 2031 642.46 83.05 85.07 NC recycling, MHT 1, SRF 4% 70%
cement_kiin grid injection to cement_kiln
hi recycling, MHT 2, SRF to cement kiln |\V6{AD with biogas to hi MHT 2 cement_kiln 0% 100% - 55% 92.91 -0.43 2031 620.72 119.76 42,66 hi recycling, MHT 2, SRF 80% 55%
transport fuel to cement kiln
hi recycling, MHT 2, SRF to cement kiln VSt AD with biogas to hi MHT 2 cement_kiln 0% 100% - 55% 92.91 -0.43 2031 619.78 119.76 4242 hi recycling, MHT 2, SRF 80% 55%
grid injection to cement kiln
NC recyciing, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to NC MBT AD 2 (SRF) cement_kiln 0% 100% - 68% 93.00 -0.48 2031 596.80 83.05 73.12 (SRF), SRF to 32% 68%
cement_kiin transport fuel
cement_kiin
NC recyciing, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to NC MBT AD 2 (SRF) cement_kiln 0% 100% - 68% 93.00 -0.48 2031 596.63 83.05 73.07 (SRF), SRF to 32% 68%
cement_kiin grid injection
cement_kiin
mid -f recycling, MBT
mid - recycling, MBT aerobic 4, SRF to. Wet AD with biogas to mid -f MBT aerobic 4 cement_kiln 0% 100% - 68% 93.24 -0.40 2031 599.37 105.12 51.72 aerobic 4, SRF to 71% 68%
cement_kiin transport fuel
cement_kiin
mid -f recycling, MBT
mid - recycling, MBT aerobic 4, SRF to. Wet AD with biogas to mid -f MBT aerobic 4 cement_kiln 0% 100% - 68% 93.24 -0.40 2031 598.79 105.12 51.57 aerobic 4, SRF to 71% 68%
cement_kiin grid injection
cement_kiin
o recycling, MHT 2, SRF to cement_kiln 'V SUAD with electricity lo MHT 2 cement_kiln 0% 100% - 64% 93.88 -0.48 2031 602.59 109.48 48.20 lo recycling, MHT 2, SRF 72% 64%
generation to cement_kiln
mid - recycling, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 cement_kiln 0% 100% - 61% 93.92 044 2031 597.07 105.12 51.12 mid -f recycling, MHT 2, 1% 61%
cement_kiin transport fuel SRF to cement_kiln
mid - recycling, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 cement_kiln 0% 100% - 61% 93.92 044 2031 596.48 105.12 50.97 mid -f recycling, MHT 2, 1% 61%
cement_kiin grid injection SRF to cement_kiln
NC recyciing, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to. Wet AD with electricity NG MBT AD 2 (SRF) cement kiln 0% 100% - 68% 94.15 -0.48 2031 595.27 83.05 7272 (SRF), SRF to 32% 68%
cement_kiin generation
cement_kiin
NG recycling, MHT 1, SRF to Wet AD with eleciricity NC MHT 1 cement_kiln 0% 100% . 70% 94.37 0.43 2031 641.10 83.05 84.71 NC recycling, MHT 1, SRF 4% 70%
cement_kiin generation to cement_kiln
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity "
oo Fraction of municipal CcV from
Ontion AD option Recycling Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel CAPEX:OP o .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to. | Dry AD with electricity NC MBT AD 2 (SRF) cement kiln 0% 100% - 68% 94.65 -0.48 2031 596.37 83.05 73.00 (SRF), SRF to 32% 68%
cement_kiin generation oot Kiin
NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to- | 5o\ i pigestion NC MBT AD 2 (SRF) cement kiln 0% 100% - 68% 94.80 -0.48 2031 596.36 83.05 73.00 (SRF), SRF to 32% 68%
cement_kiin Coment Kiin
o recycling, MHT 1, SRF to cement_kiln |16t AD with biogas to lo MHT 1 cement_kiln 0% 100% - 64% 94.98 0.4 2031 608.92 109.48 49.85 o recycling, MHT 1, SRF 72% 64%
transport fuel to cement_kiln
o recycling, MHT 1, SRF to cement_kiln | V6t AD with biogas to o MHT 1 cement_kiln 0% 100% - 64% 94.98 -0.44 2031 608.23 109.48 49.67 o recycling, MHT 1, SRF 72% 64%
grid injection to cement_kiln
NG recycling, MHT 1, SRF to Dry AD vith electricity NC MHT 1 cement_kin 0% 100% . 70% 95.06 -0.42 2031 642.20 83.05 85.00 NC recycling, MHT 1, SRF 4% 70%
cement_kiin generation to cement_kiln
NG recycling, MHT 1, SRF to Aerobic Digestion NC MHT 1 cement_kiln 0% 100% - 70% 95.27 042 2031 642.19 83.05 85.00 NC recycling, MHT 1, SRF 4% 70%
cement kiin to cement_kiln
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to mid -d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 95.46 -0.48 2031 527.31 96.27 Ma.71 2 (SRF), SRF to 67% 66%
to cement_kiln transport fuel e ot K
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to mid -d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 95.46 -0.48 2031 526.99 96.27 41.62 2 (SRF), SRF to 67% 66%
to cement_kiln grid injection ot K
lo recycling, MBT aerobic 4, SRFto | Wet AD with electricity oo MBT aerobic 4 cement_kiln 0% 100% - 73% 95.67 0.44 2031 602.15 109.48 48.08 lo recycling, MBT aerobic 72% 73%
cement kiin generation 4, SRF to cement_kiln
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to lo MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 97.46 -0.46 2031 584.97 109.48 4359 (SRF), SRF to 68% 62%
cement_kiin transport fuel omont Kin
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to lo MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 97.46 -0.46 2031 584.27 109.48 43.40 (SRF), SRF to 68% 62%
cement_kiin grid injection omont Kin
mid -d recycling, MHT 1, SRF to Wet AD with eleciricity mid -d MHT 1 cement_kin 0% 100% . 70% 97.77 -0.45 2031 547.78 96.27 47.06 mid -d recycling, MHT 1, 71% 70%
cement_kiin generation SRF to cement_kiln
o recycling, MHT 2, SRF to cement_kiln DY AD with electricity lo MHT 2 cement_kiln 0% 100% - 64% 98.55 -0.45 2031 607.14 109.48 49.39 lo recycling, MHT 2, SRF 72% 64%
generation to cement_kiln
o recycling, MHT 2, SRF to cement_kiln Aerobic Digestion lo MHT 2 cement_kiln 0% 100% - 64% 100.37 -0.45 2031 607.11 109.48 49.38 :2 ’C?:rxg'n""g};“':'m 2, SAF 72% 64%
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with electricity mid -d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 100.44 -0.49 2031 524.39 96.27 40.94 2 (SRF), SRF to 67% 66%
to cement_kiln generation cemont Kin
mid -d recycling, MHT 1, SRF to Dry AD vith electricity mid -d MHT 1 cement_kiln 0% 100% . 70% 100.97 0.44 2031 549.88 96.27 47.62 mid -d recycling, MHT 1, 71% 70%
cement kiin generation SRF to cement_kiln
mid -d recycling, MHT 1, SRF to Aerobic Digestion mid -d MHT 1 cement_kiln 0% 100% - 70% 102.32 0.4 2031 549.87 96.27 47561 mid -d recycling, MHT 1, 1% 70%
cement kiin SRF to cement_kiln
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF |Dry AD with electricity mid -d MBT AD 2 (SRF) cement_kiln 0% 100% - 66% 102.52 -0.48 2031 526.49 96.27 41.49 2 (SRF), SRF to 67% 66%
to cement_kiln generation cemont Kin
hi recycling, MHT 1, SRF to cement kiln |\V6{AD with biogas to hi MHT 1 cement_kiln 0% 100% - 55% 102.68 -0.41 2031 620.72 119.76 42,66 hi recycling, MHT 1, SRF 80% 55%
transport fuel to cement kiln
hi recycling, MHT 1, SRF to cement kiln VSt AD with biogas to hi MHT 1 cement_kiln 0% 100% - 55% 102.68 -0.41 2031 619.78 119.76 4242 hi recycling, MHT 1, SRF 80% 55%
grid injection to cement kiln
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recycling Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated | Treated (energy) EPS (mass) | it Ex(ne | CONONON piocaiiony i o
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P!
costs) (EM)
mid - recycling, MHT 2, SRF to Wet AD with eleciricity mid -f MHT 2 cement_kin 0% 100% . 61% 103.06 -0.46 2031 591.76 105.12 49.73 mid -f recycling, MHT 2, 71% 61%
cement_kiin generation SRF to cement_kiln
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF | o\ i pigestion mid -d MBT AD 2 (SRF) cement kiln 0% 100% - 66% 103.44 -0.48 2031 526.48 96.27 41.49 2 (SRF), SRF to 67% 66%
to cement_kiln e ki
lo recycling, MBT aerobic 4, SRFto | Dry AD with electricity o MBT aerobic 4 cement_kiln 0% 100% - 73% 104.72 042 2031 606.69 109.48 49.27 lo recycling, MBT aerobic 72% 73%
cement_kiin generation 4, SRF to cement_kiln
mid - recycling, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 cement_kiln 0% 100% - 61% 106.76 042 2031 597.07 105.12 51.12 mid -f recycling, MHT 1, 1% 61%
cement_kiin transport fuel SRF to cement_kiln
mid - recycling, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 cement_kiln 0% 100% - 61% 106.76 042 2031 596.48 105.12 50.97 mid -f recycling, MHT 1, 1% 61%
cement_kiin grid injection SRF to cement_kiln
o recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity o MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 106.84 -0.48 2031 578.64 109.48 41.93 (SRF), SRF to 68% 62%
cement_kiin generation Coment Kiin
mid - recycling, MHT 2, SRF to Dry AD vith electricity mid -f MHT 2 cement_kiln 0% 100% - 61% 106.95 0.4 2031 595.57 105.12 50.73 mid -f recycling, MHT 2, 1% 61%
cement_kiin generation SRF to cement_kiln
mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to| Wet AD with biogas to mid -d MBT aerobic 4 cement_kiln 0% 100% - 65% 107.59 -0.40 2031 554.23 96.27 48.75 aerobic 4, SRF to 1% 65%
cement kiln transport fuel e Kin
mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to| Wet AD with biogas to mid -d MBT aerobic 4 cement_kiln 0% 100% - 65% 107.59 -0.40 2031 553.91 96.27 48.67 aerobic 4, SRF to 1% 65%
cement kiln grid injection e Kin
o recycling, MHT 1, SRF to cement_kiln | 'VSUAD with electricity lo MHT 1 cement_kiln 0% 100% - 64% 107.71 -0.46 2031 602.59 109.48 48.20 o recycling, MHT 1, SRF 72% 64%
generation to cement_kiln
mid - recycling, MHT 2, SRF to Aerobic Digestion mid -f MHT 2 cement_kiln 0% 100% - 61% 109.04 0.4 2031 595.55 105.12 50.72 mid -f recycling, MHT 2, 1% 61%
cement kiln SRF to cement_kiln
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | Wet AD with biogas to mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 109.11 -0.46 2031 57252 105.12 4470 2 (SRF), SAF to 66% 58%
to cement_kiln transport fuel e ki
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF\Wet AD with biogas to mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 109.11 -0.46 2031 571.94 105.12 4454 2 (SRF), SAF to 66% 58%
to cement_kiln grid injection e ki
lo recycling, MBT aerobic 4, SRFto |\, i pigestion o MBT aerobic 4 cement_kiln 0% 100% - 73% 109.66 042 2031 606.67 109.48 49.26 lo recycling, MBT aerobic 72% 73%
cement kiln 4, SRF to cement_kiin
hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF) cement kiln 0% 100% - 54% 109.77 -0.44 2031 603.91 119.76 38.26 (SRF), SRF to 76% 54%
cement kiln transport fuel Coment Kiin
hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF) cement kiln 0% 100% - 54% 109.77 -0.44 2031 602.97 119.76 38.02 (SRF), SRF to 76% 54%
cement kiln grid injection oot Kiin
lo recycling, MBT aerobic 2 (landfily O AD with electricity lo MBT aerobic 2 #NA 0% 0% - 0% 110.46 -0.29 2031 606.53 109.48 49.23 lo recycling, MBT aerobic 68% 0%
generation (landfil) 2 (landfil)
mid -f recycling, MBT aerobic 2 (landfil) DY AD with electricity mid -f MBT aerobic 2 #NA 0% 0% - 0% 110.46 -0.28 2031 596.79 105.12 51.05 mid -f recycling, MBT 66% 0%
generation (landil) aerobic 2 (landil)
o recycling, MBT biostab 1 gDe’x S’:ED“:“" electricity lo MBT biostab 1 #NA 0% 0% - 0% 110.46 -0.29 2031 603.52 109.48 48.44 '1" recycling, MBT biostab 67% 0%
mid -f recycling, MBT biostab 1 Dry AD vith electricity mid -f MBT biostab 1 #NA 0% 0% - 0% 110.46 -0.28 2031 594.27 105.12 50.39 mid -f recycling, MBT 65% 0%
generation biostab 1
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel CAPEX:OP o .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
hi recycling, MBT aerobic 2 (landfily O AD with electricity hi MBT aerobic 2 #NA 0% 0% - 0% 110.46 -0.32 2031 624.78 119.76 4373 hi recycling, MBT aerobic 75% 0%
generation (lanfil) 2 (landil)
hi recycling, MBT biostab 1 gDe’Vn E’:ED“;’:“" electricity hi MBT biostab 1 #NA 0% 0% - 0% 110.46 -0.32 2031 623.30 119.76 4334 '1“ recycling, MBT biostab 75% 0%
mid -d recycling, MBT aerobic 2 (landil) O AD with electricity mid -d MBT aerobic 2 #NA 0% 0% - 0% 110.46 -0.31 2031 543.77 96.27 46.02 mid -d recycling, MBT 66% 0%
generation (landfil) aerobic 2 (landil)
mid -d recycling, MBT biostab 1 Dry AD with electricity mid -d MBT biostab 1 #NA 0% 0% - 0% 110.46 -0.31 2031 540.89 96.27 4526 mid -d recycling, MBT 66% 0%
generation biostab 1
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Dry AD with electricity o MBT AD 2 (SRF) cement kiln 0% 100% - 62% 110.69 -0.46 2031 583.18 109.48 43.12 (SRF), SRF to 68% 62%
cement_kiin generation Coment Kiin
mid - recyciing, MBT
mid - recycling, MBT aerobic 4, SRF to. Wet AD with electricity mid -f MBT aerobic 4 cement_kin 0% 100% . 68% 111.45 -0.42 2031 594.06 105.12 50.33 aerobic 4, SRF to 71% 68%
cement_kiin generation e Kin
hi recycling, MHT 2, SRF to cement kiln | \VSUAD with electricity hi MHT 2 cement_kiln 0% 100% - 55% 112.19 -0.46 2031 612.17 119.76 40.43 hi recycling, MHT 2, SRF 80% 55%
generation to cement_kiln
o recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | 5o e Digestion o MBT AD 2 (SRF) cement_kiln 0% 100% - 62% 113.01 046 2031 583.15 109.48 4311 SRF), SRF to 68% 62%
9
cement_kiin Coment Kiin
o recycling, MHT 1, SRF to cement_kiln DY AD with electricity lo MHT 1 cement_kiln 0% 100% - 64% 113.06 -0.44 2031 607.14 109.48 49.39 o recycling, MHT 1, SRF 72% 64%
generation to cement_kiln
o recycling, MHT 1, SRF to cement_kiln Aerobic Digestion lo MHT 1 cement kiln 0% 100% - 64% 116.61 -0.44 2031 607.11 109.48 49.38 :Z ’::rx:::‘i“:““m 1, SRF 72% 64%
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF |\ Wet AD with electricity mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 117.54 -0.47 2031 567.22 105.12 43.31 2 (SRF), SAF to 66% 58%
to cement_kiln generation ement din
mid - recycling, MHT 1, SRF to Wet AD with eleciricity mid -f MHT 1 cement_kiln 0% 100% . 61% 118.73 0.44 2031 591.76 105.12 49.73 mid -f recycling, MHT 1, 71% 61%
cement_kiin generation SRF to cement_kiln
mid - recyciing, MBT
mid - recycling, MBT aerobic 4, SRF to | Dry AD with electricity mid -f MBT aerobic 4 cement_kiln 0% 100% - 68% 119.26 -0.40 2031 597.87 105.12 51.33 aerobic 4, SRF to 71% 68%
cement_kiin generation e Kin
hi recycling, MHT 2, SRF to cement kiln DY AD with electricity hi MHT 2 cement_kiln 0% 100% - 55% 120.49 043 2031 618.31 119.76 42,03 hi recycling, MHT 2, SRF 80% 55%
generation to cement_kiln
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF.|Dry AD with electricity mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 120.63 -0.46 2031 571.03 105.12 4430 2 (SRF), SAF to 66% 58%
to cement_kiln generation ement din
hi recycling, MBT aerobic 4, SRFto | Wet AD with electricity hi MBT aerobic 4 cement_kin 0% 100% . 60% 121.76 0.43 2031 619.41 119.76 4232 hi recycling, MBT aerobic 80% 60%
cement kiln generation 4, SRF to cement_kiln
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas o mid -d MHT 2 Gasification_CHP._gener 32% 26% E 70% 122,60 -0.42 2031 550.71 96.27 4783 SRF to 76% 70%
Gasification_CHP_generic transport fuel ic Gasifioation CHP_generic
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas o mid -d MHT 2 Gasification_CHP._gener 32% 26% E 70% 122,60 -0.42 2031 550.39 96.27 47.75 SRF to 76% 70%
Gasification_CHP_generic grid injection ic Gasifioation CHP_generic
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | o\ 1. pigestion mid -f MBT AD 2 (SRF) cement kiln 0% 100% - 58% 123.01 -0.46 2031 571.00 105.12 4430 2 (SRF), SAF to 66% 58%
to cement_kiln e ki
mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to Wet AD with electricity mid -d MBT aerobic 4 cement_kiln 0% 100% . 65% 123.14 -0.41 2031 551.30 96.27 47.99 aerobic 4, SRF to 71% 65%
cement kiln generation e Kin
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor’ Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity i
n it Fraction of municipal CV from
oo i Recy Primary Secondary (Thermal) Pt Total onti waste recycled (including ~ biomass of
ption option option Technology Treatment ‘erformance EPS level CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc | COMECtioON  picposal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1)
costs) (EM)
mid - recycling, MHT 1, SRF to Dry AD with electricity mid -f MHT 1 cement kiln 0% 100% - 61% 12321 042 2031 595.57 105.12 50.73 mid -f recycling, MHT 1, 71% 61%
cement kiln generation SRF to cement_kiin
mid -f recycling, MBT
mid -f recycling, MBT aerobic 4, SREt0. x4 pigestion mid -f MBT aerobic 4 cement_kiin 0% 100% - 68% 125.59 -0.40 2031 597.85 105.12 51.32 aerobic 4, SAF to 71% 68%
cement kiln cement_kiin
o recycling, MBT asrobic 3, SRFto | Wet AD with biogas to oo MBT aerobic 3 cement_kiin 0% 100% - 43% 126.58 -0.39 2031 579.97 109.48 4228 o recycling, MBT aerobic 68% 43%
cement kiln transport fuel 3, SRF to cement kiln
lo recycling, MBT aerobic 3, SRFto |\ Wet AD with biogas to o MBT aerobic 3 cement kiln 0% 100% - 3% 126.58 039 2031 579.28 109.48 42.10 lo recycling, MBT aerobic 68% 3%
cement kil grid injection 3, SRF to cement kiln
hi recycling, MHT 1, SRF to cement kiln | \VSUAD with electricity hi MHT 1 cement_kiln 0% 100% - 55% 126.76 -0.44 2031 612.17 119.76 40.43 hi recycling, MHT 1, SRF 80% 55%
generation o cement_kiln
mid -f recyciing, MHT 1, SRF to Aerobic Digestion mid -f MHT 1 cement_kiln 0% 100% - 61% 126.95 042 2031 595.55 105.12 50.72 mid -f recycling, MHT 1, 71% 61%
cement kiln SRF to cement_kiln
hi recyciing, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 127.09 047 2031 595.36 119.76 36.03 (SRF), SRF to 76% 54%
cement kiln generation cement ki
hi recycling, MHT 2, SRF to cement kiln Aerobic Digestion hi MHT 2 cement kiln 0% 100% - 55% 127.48 -0.43 2031 618.27 119.76 42.02 :; ;e:r:':r':‘"i“n”m 2 SRR 80% 55%
lo recycling, MHT 2, SRF
lo recycling, MHT 2, SRF to Wet AD with biogas to o MHT 2 Gasification_GHP_gener 32% 26% - 64% 127.71 -0.41 2031 608.92 109.48 49.85 to 77% 64%
Gasification_CHP_generic transport fuel ic Gasification_ CHP_generic
lo recycling, MHT 2, SRF
lo recycling, MHT 2, SRF to Wet AD with biogas to o MHT 2 Gasification_GHP_gener 32% 26% - 64% 127.71 -0.41 2031 608.23 109.48 19.67 to 77% 64%
Gasification_CHP_generic grid injection ic Gasification_ CHP_generic
mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to Dry AD with electricity mid -d MBT aerobic 4 cement kiln 0% 100% - 65% 128.91 -0.40 2031 553.40 96.27 48.54 aerobic 4, SRF to 71% 65%
cement kiln generation cement Kin
NC recycling, MBT
NG recycling, MBT aerobic 3, SRF to | Wet AD with biogas to NG MBT aerobic 3 cement kiln 0% 100% - 50% 120.10 032 2031 588.97 83.05 71.07 aerobic 3, SRF to 33% 50%
cement kil transport fuel cement Kin
NC recycling, MBT
NC recycling, MBT aerobic 3, SRFto | Wet AD with biogas to NG MBT aerobic 3 cement_kiln 0% 100% - 50% 120.10 032 2031 588.80 83.05 71.02 aerobic 3, SRF to 33% 50%
cement_kiln grid injection cement Kin
NC recycling, MBT
NC recyciing, MBT aerobic 3, SRF to | Wet AD with electricity NG MBT aerobic 3 cement_kiln 0% 100% - 50% 131.24 033 2031 587.44 83.05 7067 aerobic 3, SRF to 33% 50%
cement kiln generation cement Kin
hi recyciing, MHT 2, SRF
hi recycling, MHT 2, SRF to Wet AD with biogas to hi MHT 2 Gasification_GHP_gener 32% 26% - 55% 131.85 -0.40 2031 620.72 119.76 1266 to 84% 55%
Gasification_CHP_generic transport fuel ic Gasification_ CHP_generic
hi recyciing, MHT 2, SRF
hi recycling, MHT 2, SRF to Wet AD with biogas to hi MHT 2 Gasification_GHP_gener 32% 26% - 55% 131.85 -0.40 2031 619.78 119.76 12.42 to 84% 55%
Gasification_CHP_generic grid injection ic Gasification_ CHP_generic
NC recycling, MBT
NC recycling, MBT aerobic 3, SRF to | Dry AD with electricity NG MBT aerobic 3 cement_kiln 0% 100% - 50% 131.90 032 2031 588.54 83.05 70.96 aerobic 3, SRF to 33% 50%
cement kil generation cement Kin
NC recycling, MBT
NG recycling, MBT aerobic 3, SRFto | o, i pigestion NG MBT aerobic 3 cement_kiln 0% 100% - 50% 13251 032 2031 588.53 83.05 7095 aerobic 3, SRF to 33% 50%
cement kiln cement_kiin
hi recyciing, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRF to | Dry AD with electricity hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 133.39 -0.44 2031 601.50 119.76 37.63 (SRF), SRF to 76% 54%
cement kiln generation cement ki
mid -d recycling, MBT
’C“e"r’“'e‘:“’e:?r"c""g* MBT aerobic 4, SRF 10 5o\ i, Digestion mid -d MBT aerobic 4 cement_kiln 0% 100% - 65% 134.46 -0.40 2031 553.39 96.27 4853 aerobic 4, SRF to 71% 65%
L cement_kiin
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recy Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Blectricity Heat Untreated  Treated (energy)  EPS(mass) ot e SOROP Collection o ey i o
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (en) P
costs) (EM)

NC recycling, MHT 2, SRF,
NG recycling, MHT 2, SRF to Wet AD with biogas o NC MHT 2 Gasfication_CHP._gener 32% 26% E 70% 134.77 -0.38 2031 642.63 83.05 85.11 o 52% 70%
Gasification_CHP_generic transport fuel ic

Gasification_CHP_generic

NC recycling, MHT 2, SRF.
NG recyciing, MHT 2, SRF to Wet AD with biogas to NC MHT 2 Gasification_CHP._gener 32% 26% E 70% 134.77 -0.38 2031 642.46 83.05 85.07 o 52% 70%
Gasification_CHP_generic grid injection ic

Gasification_CHP_generic

hi recycling, MBT aerobic
hi MBT aerobic 4 power_station_generic 36% 0% - 60% 135.46 -0.41 2031 627.96 119.76 44.56 4, SRF to 81% 60%
power_station_generic

hi recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic transport fuel

hi recycling, MBT aerobic
hi MBT aerobic 4 power_station_generic 36% 0% - 60% 135.46 -0.41 2031 627.02 119.76 44.31 4, SRF to 81% 60%
power_station_generic

hi recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic grid injection

Dry AD with electricity hi recycling, MHT 1, SRF

hi recycling, MHT 1, SRF to cement kiin hi MHT 1 cement_kiin 0% 100% - 55% 136.14 -0.41 2031 61831 119.76 42.03 80% 55%
generation to cement_kiln
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with electricity mid T2 Gasification_CHP_gener % 6% . 0% 136.26 043 2081 54778 9627 4706 SRFto
Gasification_CHP_generic generation ic
Gasification_CHP_generic
hi recycling, MBT aerobic 4, SRFto | Dry AD with electricity hi MBT aerobic 4 cement_kiln 0% 100% - 60% 136.76 -0.40 2031 625.55 119.76 43.93 hi recycling, MBT aerobic 80% 60%
cement kiin generation 4, SRF to cement_kiln
NC recycling, MHT 2, SRF.
NC recycling, MHT 2, SRF to Wet AD with electricity NG T2 Gasification_CHP_gener % 6% . 0% 138.20 038 201 4110 3,05 a7t s
Gasification_CHP_generic generation ic
Gasification_CHP_generic
NC recycling, MHT 2, SRF.
NG recycling, MHT 2, SRF to Dry AD with electricity NC MHT 2 Gasification_CHP._gener 32% 26% E 70% 139.21 -0.38 2031 642.20 83.05 85.00 o 52% 70%
Gasification_CHP_generic generation ic

Gasification_CHP_generic

o recycling, MBT aerobic
lo MBT aerobic 4 power_station_generic 36% 0% - 73% 139.49 -0.42 2031 608.48 109.48 49.74 4, SRF to 74% 73%
power_station_generic

o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic transport fuel

o recycling, MBT aerobic
lo MBT aerobic 4 power_station_generic 36% 0% - 73% 139.49 -0.42 2031 607.78 109.48 49.56 4, SRF to 74% 73%
power_station_generic

o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic grid injection

hi recycling, MBT AD 2
Aerobic Digestion hi MBT AD 2 (SRF) cement_kiln 0% 100% - 54% 140.02 -0.44 2031 601.46 119.76 37.62 (SRF), SRF to 76% 54%
cement_kiln

hi recycling, MBT AD 2 (SRF), SRF to
cement_kiln

NG recycling, MHT 2, SRF
I

NC recycling, MHT 2, SRF to Gasification_CHP_gener

Aerobic Digestion NG MHT 2 32% 26% E 70% 14029 -0.38 2031 642.19 83.05 85.00 o 52% 70%
Gasification GHP_generic ic
Gasification GHP_generic
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Dry AD with electricity mid -d MHT 2 Gasification_CHP._gener 32% 26% E 70% 140.72 -0.42 2031 549.88 96.27 47.62 SRF to 76% 70%
Gasification CHP_generic generation ic

Gasification_CHP_generic

hi recycling, MBT aerobic 3, SRFto | Wet AD with biogas to hi recycling, MBT aerobic

oo ki encport fucl hi MBT aerobic 3 cement_kiin 0% 100% - 3% 140.72 -0.39 2031 603.11 119.76 38.06 3 SHE 1o comont Kin 75% 3%
hi recycling, MBT aerobic 3, SRFto |\ Wet AD with biogas to hi MBT aerobic 3 cement_kiln 0% 100% - 33% 140.72 -0.39 2031 602.17 119.76 37.81 hi recycling, MBT aerobic 75% 33%
cement kiin grid injection 3, SRF to cement kiin
o recycling, MBT aerobic 3, SRFto |Wet AD with electricity o MBT aerobic 3 cement_kiln 0% 100% . 43% 141.96 -0.41 2031 573.64 109.48 40.62 lo recycling, MBT aerobic 68% 43%
cement_kiin generation 3, SRF to cement kiin
lo recycling, MBT aerobic 1, SRFto |Wet AD with biogas to o MBT aerobic 1 cement_kiln 0% 100% - 43% 142.25 0.37 2031 579.97 109.48 4228 lo recycling, MBT aerobic 68% 43%
cement_kiin transport fuel 1, SRF to cement_kiln
lo recycling, MBT aerobic 1, SRFto |\Wet AD with biogas to o MBT aerobic 1 cement_kiln 0% 100% - 43% 142.25 0.37 2031 579.28 109.48 42.10 lo recycling, MBT aerobic 68% 43%
cement_kiin grid injection 1, SRF to cement_kiln
hi recyciing, MBT aerobic 4, SRFto | Wet AD with biogas to hi MBT aerobic 4 ATT._generic 30% 0% - 60% 14372 037 2031 627.96 119.76 4456 hi recycling, MBT aerobic 82% 60%

Gasification 1 transport fuel 4, SRF to Gasification 1
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel CAPEX:OP o .o pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
hi recyciing, MBT aerobic 4, SRFto et AD with biogas to hi MBT aerobic 4 ATT._generic 30% 0% - 60% 14372 037 2031 627.02 119.76 4431 hi recycling, MBT aerobic 82% 60%
Gasification 1 grid injection 4, SRF to Gasification 1
mid - recyciing, MBT
mid - recycling, MBT aerobic 3, SRF to. Wet AD with biogas to mid -f MBT aerobic 3 cement_kiln 0% 100% - 38% 144.57 0.38 2031 567.76 105.12 43.45 aerobic 3, SRF to 66% 38%
cement_kiin transport fuel
cement kiln
mid - recyciing, MBT
mid - recycling, MBT aerobic 3, SRF to. Wet AD with biogas to mid -f MBT aerobic 3 cement_kiln 0% 100% - 38% 144.57 0.38 2031 567.18 105.12 43.30 aerobic 3, SRF to 66% 38%
cement_kiin grid injection
cement kiln
mid -f recycling, MHT 2,
mid -f recycling, MHT 2, SRF to Wet AD with biogas o mid -f MHT 2 Gasfication_CHP._gener 32% 26% E 61% 145.10 -0.40 2031 597.07 105.12 51.12 SRF to 76% 61%
Gasification_CHP_generic transport fuel ic
Gasification_CHP_generic
mid -f recycling, MHT 2,
mid -f recycling, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 Gasification_CHP._gener 32% 26% E 61% 145.10 -0.40 2031 596.48 105.12 50.97 SRF to 76% 61%
_CHP_generic grid injection ic
Gasification_CHP_generic
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Aerobic Digestion mid -d MHT 2 Gasification_GHP_gener 32% 26% - 70% 145.84 -0.42 2031 549.87 96.27 47.61 SRF to 76% 70%
Gasification_CHP_generic ic
Gasification_CHP_generic
lo recycling, MBT aerobic 3, SRFto | Dry AD with electricity o MBT aerobic 3 cement_kiln 0% 100% - 43% 146.81 -0.39 2031 578.19 109.48 4181 lo recycling, MBT aerobic 68% 43%
cement_kiin generation 3, SRF to cement kiin
hi recycling, MHT 1, SRF to cement kiln Aerobic Digestion hi MHT 1 cement_kiln 0% 100% - 55% 147.11 -0.41 2031 618.27 119.76 42.02 :‘O' ;e:r:':r':‘"i“n”m 1, SRF 80% 55%
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Wet AD with biogas to NC MBT aerobic 1 cement_kiln 0% 100% - 50% 148.38 -0.29 2031 588.97 83.05 71.07 aerobic 1, SRF to 33% 50%
cement_kiin transport fuel
cement kiln
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto |\ Wet AD with biogas to NC MBT aerobic 1 cement_kiln 0% 100% - 50% 148.38 -0.29 2031 588.80 83.05 71.02 aerobic 1, SRF to 33% 50%
cement_kiin grid injection
cement kiln
mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to| Wet AD with biogas to mid -d MBT aerobic 3 cement_kiln 0% 100% - 40% 150.20 -0.39 2031 519.91 96.27 39.77 aerobic 3, SRF to 66% 40%
cement_kiin transport fuel
cement kiln
mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to| Wet AD with biogas to mid -d MBT aerobic 3 cement_kiln 0% 100% - 40% 150.20 -0.39 2031 519.59 96.27 39.69 aerobic 3, SRF to 66% 40%
cement_kiin grid injection
cement kiln
NC recycling, MBT
NC recyciing, MBT aerobic 1, SRF to | Wet AD with electricity NC MBT aerobic 1 cement_kiln 0% 100% . 50% 151.21 -0.29 2031 587.44 83.05 70.67 aerobic 1, SRF to 33% 50%
cement_kiin generation
cement kiln
o recycling, MHT 2, SRF
o recycling, MHT 2, SFF to Wet AD with electricity o T2 Gasification_CHP_gener 2% 6% . 4% 1518 044 201 02.59 109.48 1820 o
Gasification_CHP_generic generation ic
Gasification_CHP_generic
NC recycling, MBT
NC recycling, MBT aerobic 1, SRF to | Dry AD with electricity NC MBT aerobic 1 cement_kiln 0% 100% - 50% 151.97 -0.29 2031 588.54 83.05 70.96 aerobic 1, SRF to 33% 50%
cement_kiin generation
cement kiln
o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to o MBT aerobic 4 ATT._generic 30% 0% - 73% 152.19 037 2031 608.48 109.48 49.74 lo reoycling, MBT aerobic 74% 73%
Gasification 1 transport fuel 4, SRF to Gasification 1
o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to o MBT aerobic 4 ATT._generic 30% 0% - 73% 152.19 037 2031 607.78 109.48 4956 o reoycling, MBT aerobic 74% 73%
Gasification 1 grid injection 4, SRF to Gasification 1
NC recycling, MBT
Ne ’ec‘yi"l"g‘ MBT aerobic 1, SRFt0 | o/ i Digestion NC MBT aerobic 1 cement_kiln 0% 100% - 50% 152.93 -0.29 2031 588.53 83.05 70.95 aerobic 1, SRF to 33% 50%
cement i cement kiln
lo recycling, MBT aerobic 3, SRFto | i pigestion o MBT aerobic 3 cement_kiln 0% 100% - 43% 152.97 -0.39 2031 578.16 109.48 41.80 lo recycling, MBT aerobic 68% 43%
cement kiln 3, SRF to cement_kiin
hi recycling, MBT aerobic 1, SRFto | Wet AD with biogas to hi MBT aerobic 1 cement_kiln 0% 100% - 33% 154.67 -0.37 2031 603.11 119.76 38.06 hi recycling, MBT aerobic 75% 33%
cement kiln transport fuel 1, SRF to cement kiln
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recy Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (€n)
costs) (EM)
hi recyciing, MBT aerobic 1, SRFto | Wet AD with biogas to hi MBT aerobic 1 cement_kiln 0% 100% - 33% 154.67 -0.37 2031 602.17 119.76 37.81 hi recycling, MBT aerobic 75% 33%
cement_kiin grid injection 1, SRF to cement kiln
hi recyciing, MBT aerobic 4, SRF 10| oy i pigestion hi MBT aerobic 4 cement_kiln 0% 100% - 60% 156.71 -0.40 2031 625.51 119.76 43.92 hi recycling, MBT aerobic 80% 60%
cement_kiin 4, SRF to cement_kiln
mid -f recyciing, MBT
mid - recycling, MBT aerobic 3, SRF to. Wet AD with electricity mid -f MBT aerobic 3 cement_kin 0% 100% . 38% 158.01 -0.39 2031 562.45 105.12 42,06 aerobic 3, SRF to 66% 38%

cement_kiln generation
cement_kiln

hi recycling, MBT aerobic
hi MBT aerobic 4 incineration_generic 30% 0% - 60% 158.14 -0.37 2031 627.96 119.76 44.56 4, SRF to Incineration 1 82% 60%
(electricity only)

hi recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

hi recycling, MBT aerobic

hi recyciing, MBT aerobic 4, SRFto | Wet AD with biogas to hi MBT aerobic 4 | incineration_generic 30% 0% - 60% 158.14 -0.37 2031 627.02 119.76 44.31 4, SRF to Incineration 1 82% 60%

Incineration 1 (electricity only) grid injection (electricity only)

lo recycling, MHT 2, SRF
lo recycling, MHT 2, SRF to Dry AD with electricity o MHT 2 Gasification_GHP_gener 32% 26% - 64% 159.38 -0.41 2031 607.14 109.48 49.39 to 77% 64%
Gasification CHP_generic generation ic Gasification_CHP_generic

mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to| Wet AD with electricity mid -d MBT aerobic 3 cement kiln 0% 100% - 40% 160.33 -0.40 2031 516.98 96.27 39.00 aerobic 3, SRF to 66% 40%
.cement_kiln generation cement_kiln

mid -f recycling, MBT
mid - recycling, MBT aerobic 3, SRF to | Dry AD with electricity mid -f MBT aerobic 3 cement kiln 0% 100% - 38% 161.73 038 2031 566.26 105.12 43.06 aerobic 3, SRF to 66% 38%
.cement_kiln generation cement_kiln
o recycling, MBT aerobic 1, SRFto |\Wet AD with electricity o MBT aerobic 1 cement kiln 0% 100% - 3% 161.96 039 2031 573.64 109.48 10.62 o recycling, MBT aerobic 68% 3%
cement kiln generation 1, SRF to cement_kiin

mid -f recycling, MBT
mid - recycling, MBT aerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 cement kiln 0% 100% - 38% 162.65 036 2031 567.76 105.12 43.45 aerobic 1, SRF to 66% 38%
cement kiln ransport fuel cement_kiin

mid -f recycling, MBT
mid - recycling, MBT aerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 cement kiln 0% 100% - 38% 162.65 036 2031 567.18 105.12 43.30 aerobic 1, SRF to 66% 38%
cement kin grid injection cement_kiin

mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to Dry AD with electricity mid -d MBT aerobic 3 cement kiln 0% 100% - 40% 163.02 039 2031 519.08 96.27 3955 aerobic 3, SRF to 66% 40%
.cement_kiln generation cement_kiln
hi recycling, MBT aerobic 3, SRFto | Wet AD with electricity hi MBT aerobic 3 cement_kiln 0% 100% - 33% 165.19 -0.42 2031 594.56 119.76 35.82 hi recycling, MBT aerobic 75% 33%
cement kiln generation 3, SRF to cement_Kin

mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to | 5o, i pigestion mid -d MBT aerobic 3 cement_kiln 0% 100% - 40% 167.08 039 2031 519.07 96.27 3955 aerobic 3, SRF to 66% 40%
cement kiln cement ki

mid -f recycling, MBT
mid -f recyciing, MBT aerobic 3, SRF 1o | o, i, pigestion mid -f MBT aerobic 3 cement_kiln 0% 100% - 38% 167.33 038 2031 566.24 105.12 43.05 aerobic 3, SRF to 66% 38%
cement kiln cement ki
lo recycling, MBT aerobic 1, SRFto | Dry AD with electricity o MBT aerobic 1 cement_kiln 0% 100% - 3% 167.50 037 2031 578.19 109.48 4181 lo reoycling, MBT aerobic 68% 43%
cement kiln generation 1, SRF to cement_kiin

o recycling, MBT aerobic
lo MBT aerobic 4 incineration_generic 30% 0% - 73% 167.59 -0.37 2031 608.48 109.48 49.74 4, SRF to Incineration 1 74% 73%
(electricity only)

o recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

o recycling, MBT aerobic

lo recycling, MBT aerobic 4, SRFto | Wet AD with biogas to o MBT aerobic 4 | incineration_generic 30% 0% - 73% 167.59 -0.37 2031 607.78 109.48 4956 4, SAF to Incineration 1 74% 73%

Incineration 1 (electricity only) grid injection (lecticiy on)
mid -f recycling, MHT 2,
mid -f recycling, MHT 2, SRF to Wet AD with electricity mid MHT 2 Gasification_CHP_gener 2% 6% . 1% 168,14 042 201 59176 105.12 1973 SRt
Gasification_CHP_generic generation ic
_CHP_generic
mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to| Wet AD with biogas to mid -d MBT aerobic 1 cement_kiln 0% 100% - 40% 168.82 -0.37 2031 519.91 96.27 39.77 aerobic 1, SRF to 66% 40%

cement_kiln transport fuel cement_kiln
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recycling Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Meat Untreated | Treated (energy) EPS (mass) i S CExne | Coleetion oot ey i o
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P!
costs) (EM)
mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to| Wet AD with biogas to mid -d MBT aerobic 1 cement_kiln 0% 100% - 40% 168.82 -0.37 2031 519.59 96.27 39.69 aerobic 1, SRF to 66% 40%
cement_kiin grid injection e Kin
hi recyciing, MHT 2, SRF to Wet AD with biogas to hi MHT 2 power_station_generic 36% 0% - 55% 170.26 043 2031 620.72 119.76 1266 hi recyciing, MHT 2, SRR 83% 55%
power_station_generic transport fuel to power_station_generic
hi recyciing, MHT 2, SRF to Wet AD with biogas to hi MHT 2 power_station_generic 36% 0% - 55% 170.26 043 2031 619.78 119.76 12.42 hi recyciing, MHT 2, SRR 83% 55%
power_station_generic grid injection to power_station_generic
o recycling, MHT 2, SRF

lo recycling, MHT 2, SAF to Aerobic Digestion Io MHT 2 Gasification_GHP_gener 32% 26% - 64% 171.25 -0.41 2031 607.11 109.48 49.38 to 7% 64%
Gasification_CHP_generic ic Gasification CHP_generic
hi recycling, MBT aerobic 3, SRFto | Dry AD with electricity hi MBT aerobic 3 cement_kiln 0% 100% - 33% 172.14 -0.39 2031 600.70 119.76 37.43 hi recycling, MBT aerobic 75% 33%
cement_kiin generation 3, SRF to cement_kiin

mid -f recycling, MBT
mid -f MBT aerobic 4 power_station_generic 36% 0% - 68% 173.76 -0.41 2031 599.37 105.12 51.72 aerobic 4, SRF to 73% 68%
power_station_generic

mid -f recycling, MBT aerobic 4, SRF to | Wet AD with biogas to
power_station_generic transport fuel

mid -f recycling, MBT

mid -f recycling, MBT gerobic 4, SRF to Wet AD with biogas to mid -f MBT aerobic 4 | power_station_generic 36% 0% - 68% 173.76 -0.41 2031 598.79 105.12 51.57 aerobic 4, SRF to 73% 68%

power_station_generic grid injection power staion. generic
hi recyciing, MHT 2, SRF
hi recycling, MHT 2, SRF to Wet AD with electricity i T2 Gasification_CHP_gener - - . — 17438 043 2031 12,47 1976 1043 o
Gasification_CHP_generic generation ic Gesication GHP generic
mid -f recycling, MHT 2,
mid -f recycling, MHT 2, SRF to Dry AD with electricity mid -f MHT 2 Gasfication_CHP._gener 32% 26% E 61% 174.49 -0.40 2031 595.57 105.12 50.73 SRF to 76% 61%
Gasification_CHP_generic generation ic Gesiioaion GHP generic
lo recycling, MBT aerobic 1, SRFto |\ i pigestion o MBT aerobic 1 cement_kiln 0% 100% - 43% 176.72 -0.37 2031 578.16 109.48 41.80 lo recycling, MBT aerobic 68% 43%
cement kiln 1, SRF to cement_kiln
lo recycling, MHT 2, SRF to Wet AD with biogas to o MHT 2 power_station_generic 36% 0% - 64% 177.49 045 2031 608.92 109.48 49.85 lo recycling, MHT 2, SRF 76% 64%
power_station_generic transport fuel o power_station_generic
lo recycling, MHT 2, SRF to Wet AD with biogas to o MHT 2 power_station_generic 36% 0% - 64% 177.49 045 2031 608.23 109.48 19.67 lo recycling, MHT 2, SRF 76% 64%
power_station_generic grid injection o power_station_generic
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 power_station_generic 36% 0% - 70% 179.83 045 2031 550.71 96.27 47.83 SRFto 76% 70%
power_station_generic transport fuel power station._generic
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 power_station_generic 36% 0% - 70% 179.83 045 2031 550.39 96.27 47.75 SRF 1o 76% 70%
power_station_generic grid injection

power_station_generic

mid -f recycling, MBT aerobic 1, SRF to  Wet AD with electricity mid -f recycling, MBT

mid -f MBT aerobic 1 cement kiln 0% 100% E 38% 179.87 -0.38 2031 562.45 105.12 4206 aerobic 1, SRF to 66% 38%

cement kiln generation e i
hi recyciing, MHT 1, SRF to Wet AD with biogas to hi MHT 1 power_station_generic 36% 0% - 55% 181.72 -0.41 2031 620.72 119.76 1266 hi recyciing, MHT 1, SRF 83% 55%
power_station_generic transport fuel o power_station_generic
hi recyciing, MHT 1, SRF to Wet AD with biogas to hi MHT 1 power_station_generic 36% 0% - 55% 181.72 -0.41 2031 619.78 119.76 12.42 hi recyciing, MHT 1, SRR 83% 55%
power_station_generic grid injection o power_station_generic

mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to Wet AD with electricity mid -d MBT aerobic 1 cement_kin 0% 100% . 40% 181.72 -0.38 2031 516.98 96.27 39.00 aerobic 1, SRF to 66% 40%
cement kiln generation e i

mid -f recycling, MBT
mid - recycling, MBT aerobic 1, SRF to | Dry AD with electricity mid -f MBT aerobic 1 cement_kiln 0% 100% - 38% 184.10 -0.36 2031 566.26 105.12 43.06 aerobic 1, SRF to 66% 38%
cement_kiin generation e i
hi recyciing, MBT aerobic 3, SRF10 | oy i pigestion hi MBT aerobic 3 cement_kiln 0% 100% - 33% 184.62 -0.39 2031 600.66 119.76 37.42 hi recycling, MBT aerobic 75% 33%

cement_kiln 3, SRF to cement kiln
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recycling Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1)
costs) (EM)
hi recycling, MBT aerobic 1, SRFto | Wet AD with electricity hi MBT aerabic 1 cement_kin 0% 100% . 33% 184.75 -0.40 2031 594.56 119.76 35.82 hi recycling, MBT aerobic 75% 33%
cement_kiin generation 1, SRF to cement kiln
mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF to Dry AD with electricity mid -d MBT aerobic 1 cement_kiln 0% 100% - 40% 184.78 -0.37 2031 519.08 96.27 39.55 aerobic 1, SRF to 66% 40%

cement_kiln generation
cement_kiln

mid -f recycling, MHT 2,

mid -f recycling, MHT 2, SRF to 32% 26% - 61% 186.04 -0.40 2031 595.55 105.12 50.72 SRF to 76% 61%

Aerobic Digestion mid -f MHT 2 Gasification_GHP_gener

Gasification_CHP_generic ic Gesiioaion GHP generic
hi recyciing, MHT 2, SFF to Gasification Wet AD with biogas to hi MHT 2 ATT._generic 30% 0% - 55% 186.68 035 2031 620.72 119.76 1266 hi recyciing, MHT 2, SRF 84% 55%
1 transport fuel to Gasification 1
hi recyciing, MHT 2, SFF to Gasification Wet AD with biogas to hi MHT 2 ATT._generic 30% 0% - 55% 186.68 035 2031 619.78 119.76 12.42 hi recyciing, MHT 2, SRF 84% 55%
1 grid injection to Gasification 1

i recyciing, MHT 2, SRF
hi reoycling, MHT 2, SRF to Dry AD with electricity hi MHT 2 Gasfication_CHP._gener 32% 26% E 55% 187.28 -0.40 2031 618.31 119.76 4203 o 84% 55%
Gasification_CHP_generic generation ic

Gasification_CHP_generic

mid -d recycling, MBT
mid -d recycling, MBT aerobic 1, SRF 10| 5o\ i pigestion mid -d MBT aerobic 1 cement_kiln 0% 100% - 40% 190.57 -0.37 2031 519.07 96.27 39.55 aerobic 1, SRF to 66% 40%

cement_kiln
cement_kiln

mid -f recycling, MBT
mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 191.17 -0.36 2031 599.37 105.12 51.72 aerobic 4, SRF to 73% 68%
Gasification 1

mid -f recycling, MBT aerobic 4, SRF to | Wet AD with biogas to
Gasification 1 transport fuel

mid -f recycling, MBT
mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 191.17 -0.36 2031 598.79 105.12 51.57 aerobic 4, SRF to 73% 68%
Gasification 1

mid -f recycling, MBT aerobic 4, SRF to | Wet AD with biogas to
Gasification 1 grid injection

mid -f recycling, MBT
Aerobic Digestion mid -f MBT aerobic 1 cement_kiln 0% 100% - 38% 192.23 -0.36 2031 566.24 105.12 43.05 aerobic 1, SRF to 66% 38%
cement_kiln

mid -f recycling, MBT aerobic 1, SRF to
cement_kiln

hi recycling, MBT aerobic 1, SRFto  Dry AD with electricity hi recycling, MBT aerobic

hi MBT aerobic 1 cement_kiin 0% 100% E 33% 192.52 -0.37 2031 600.70 119.76 37.43 75% 33%
cement kiln generation 1, SRF to cement_kiln
lo recycling, MHT 1, SRF to Wet AD with biogas to o MHT 1 power_station_generic 36% 0% - 64% 194.57 043 2031 608.92 109.48 49.85 lo recycling, MHT 1, SRF 76% 64%
power_station_generic transport fuel o power_station_generic
lo recycling, MHT 1, SRF to Wet AD with biogas to o MHT 1 power_station_generic 36% 0% - 64% 194.57 043 2031 608.23 109.48 19.67 lo recycling, MHT 1, SRF 76% 64%
power_station_generic grid injection o power_station_generic
hi recycling, MHT 1, SRF to Gasification 'Wet AD with biogas to i MHT 1 ATT generic - % . — 19788 035 2031 2072 1976 1266 hi recycling, MHT 1, SRF i —
1 transport fuel to Gasification 1
hi recycling, MHT 1, SRF to Gasification 'Wet AD with biogas to i MHT 1 ATT generic - % . — 19788 035 2031 1978 1976 1242 hi recycling, MHT 1, SRF o —
1 grid injection to Gasification 1
Io recycling, MHT 2, SRF to Gasification 'Wet AD with biogas to o T2 ATT generic - % . o 20077 035 2031 08.92 100.48 1985 lo recycling, MHT 2, SRF i o
1 transport fuel to Gasification 1
Io recycling, MHT 2, SRF to Gasification 'Wet AD with biogas to o T2 ATT generic - % i o 20077 035 2031 08.23 100.48 1967 lo recycling, MHT 2, SRF - o
1 grid injection to Gasification 1

lo recycling, MBT AD 2

lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to o MBT AD 2 (SRF) | power_station_generic 36% 0% - 62% 203.82 -0.45 2031 584.97 109.48 4359 (SRF), SRF to 74% 62%

power_station_generic transport fuel power_station_generic

lo recycling, MBT AD 2 (SRF), SRFto  Wet AD with biogas to lo recycling, MBT AD 2

oo MBT AD 2 (SRF)  power_station_generic 36% 0% E 62% 203.82 -0.45 2031 584.27 109.48 43.40 (SRF), SRF to 74% 62%
power_station_generic grid injection power_sttion, generic
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 power_station_generic 36% 0% - 70% 205.31 043 2031 550.71 96.27 47.83 SRF 1o 76% 70%
power_station_generic transport fuel

power_station_generic
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity !
o Fraction of municipal CV from
Ontion 2D option Recycling Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Untreated  Treated (energy)  EPS (mass) ; . Collection .
Electricity Heat achievedup  EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)

mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 power_station_generic 36% 0% - 70% 205.31 043 2031 550.39 96.27 47.75 SRFto 76% 70%
power_station_generic grid injection power station._generic

mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 power_station_generic 36% 0% - 61% 205.68 -0.44 2031 597.07 105.12 51.12 SRFto 75% 61%
power_station_generic transport fuel power station._generic

mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 power_station_generic 36% 0% - 61% 205.68 -0.44 2031 596.48 105.12 50.97 SRFto 75% 61%
power_station_generic grid injection

power_station_generic

hi recycling, MHT 2, SRF
hi MHT 2 incineration_generic 30% 0% - 55% 205.89 -0.35 2031 620.72 119.76 42.66 to Incineration 1 84% 55%
(electricity only)

hi recycling, MHT 2, SRF to Incineration | Wet AD with biogas to
1 (electricity only) transport fuel

hi recycling, MHT 2, SRF
hi MHT 2 incineration_generic 30% 0% - 55% 205.89 -0.35 2031 619.78 119.76 4242 to Incineration 1 84% 55%
(electricity only)

hi recycling, MHT 2, SRF to Incineration | Wet AD with biogas to
1 (electricity only) grid injection

NC recycling, MBT
NC MBT aerobic 4 power_station_generic 36% 0% - 79% 206.76 -0.38 2031 645.86 83.05 85.96 aerobic 4, SRF to 45% 79%
power_station_generic

NG recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic transport fuel

NC recycling, MBT
NC MBT aerobic 4 power_station_generic 36% 0% - 79% 206.76 -0.38 2031 645.69 83.05 85.91 aerobic 4, SRF to 45% 79%
power_station_generic

NG recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
power_station_generic grid injection

hi recycling, MBT AD 2
hi MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 54% 207.08 -0.44 2031 603.91 119.76 38.26 (SRF), SRF to 81% 54%
power_station_generic

hi recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to
power_station_generic transport fuel

hi recycling, MBT AD 2

hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF) | power_station_generic 36% 0% - 54% 207.08 -0.44 2031 602.97 119.76 38.02 (SRF), SRF to 81% 54%

power_station_generic grid injection power_station, generic
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 ATT._generic 30% 0% - 70% 208.58 037 2031 550.71 96.27 47.83 mid -d recycling, MHT 2, 76% 70%
Gasification 1 ransport fuel SRF to Gasification 1
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 ATT._generic 30% 0% - 70% 208.58 037 2031 550.39 96.27 47.75 mid -d recycling, MHT 2, 76% 70%
Gasification 1 grid injection SRF to Gasification 1

o recycling, MBT aerobic
lo MBT aerobic 4 power_station_generic 36% 0% - 73% 208.65 -0.44 2031 602.15 109.48 48.08 4, SRF to 74% 73%
power_station_generic

o recycling, MBT aerobic 4, SRFto  Wet AD with electricity
power_station_generic generation

hi recycling, MBT aerobic 1, SRF to hi recycling, MBT aerobic

Aerobic Digestion hi MBT aerobic 1 cement kiln 0% 100% E 33% 209.74 -0.37 2031 600.66 11976 37.42 75% 33%

cement kiln 1, SRF to cement ki

mid -f recycling, MBT
mid -f recyciing, MBT aerobic 4, SRF to. Wet AD with biogas to mid -f MBT aerobic 4 | incineration_generic 30% 0% - 68% 210.87 035 2031 599.37 105.12 51.72 aerobic 4, SFF to 73% 68%
Incineration 1 (electricity only) ransport fuel Incineration 1 (electricity

only)

mid -f recycling, MBT
mid -f recyciing, MBT aerobic 4, SRF to. Wet AD with biogas to mid -f MBT aerobic 4 | incineration_generic 30% 0% - 68% 210.87 035 2031 598.79 105.12 5157 aerobic 4, SFF to 73% 68%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with electricity mid -d MHT 2 power_station_generic 36% 0% - 70% 211.01 -0.46 2031 547.78 96.27 47.06 SRF 1o 76% 70%
power_station_generic generation

power_station_generic
NG recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 power_station_generic 36% 0% - 70% 212.88 045 2031 642.63 83.05 85.11 NG recycling, MHT 2, SRF 51% 70%
power_station_generic transport fuel o power_station_generic
NG recycling, MHT 2, SRF to Wet AD with biogas to NG MHT 2 power_station_generic 36% 0% - 70% 212.88 045 2031 642.46 83.05 85.07 NG recycling, MHT 2, SRF 51% 70%
power_station_generic grid injection o power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 216.55 -0.41 2031 554.23 96.27 48.75 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerabic 4, SRF to| Wet AD with biogas to
power_station_generic transport fuel

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 216.55 -0.41 2031 553.91 96.27 48.67 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to | Wet AD with biogas to
power_station_generic grid injection
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity i
o Fraction of municipal CV from
Ontion 2D option Recy Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Untreated  Treated (energy)  EPS (mass) ; . Collection .
Electricity Heat achievedup  EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to mid -d MBT AD 2 (SRF) | power_station_generic 36% 0% - 66% 216.78 -0.46 2031 527.31 96.27 “a.7 2 (SRF), SRF to 74% 66%
o power_station_generic transport fuel power station_generic
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to mid -d MBT AD 2 (SRF) | power_station_generic 36% 0% - 66% 216.78 -0.46 2031 526.99 96.27 41.62 2 (SRF), SRF to 74% 66%
o power_station_generic grid injection power station generic
hi recyciing, MHT 2, SRF
hi recyciing, MHT 2, SRF to Aerobic Digestion hi MHT 2 Gasification_GHP_gener 32% 26% - 55% 21751 -0.40 2031 618.27 119.76 42.02 to 84% 55%
Gasification_CHP_generic ic Gesiication GHP generic
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Dry AD with electricity mid -d MHT 2 power_station_generic 36% 0% - 70% 217.94 045 2031 549.88 96.27 47,62 SRFto 76% 70%
power_station_generic generation power station_generic
Io recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high ., . ! Io recycling, Incineration 4 . .
i raneport ol o g 16% 40% 57% 218.09 0.36 2031 573.12 109.48 4049 P 74% 57%
Io recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high ., . ! Io recycling, Incineration 4 . .
_total rid injection _total i _total
Ssyern arid o SN 16% 40% 57% 218.09 0.36 2031 572.42 109.48 4030 i i 74% 57%
i recyciing, MHT 1, SRF
hi recyciing, MHT 1, SRF to Incineration Wet AD with biogas to hi MHT 1 incineration_generic 30% 0% - 55% 218.34 034 2031 620.72 119.76 42,66 to Incineration 1 84% 55%
1 (electricity only) transport fuel (octioty o)
hi recyciing, MHT 1, SRF
hi recyciing, MHT 1, SRF to Incineration Wet AD with biogas to hi MHT 1 incineration_generic 30% 0% - 55% 218.34 034 2031 619.78 119.76 12.42 to Incineration 1 84% 55%
1 (electricity only) grid injection (ctioty ony)
o recycling, MHT 1, SFF to Gasification Wet AD with biogas to o MHT 1 ATT._generic 30% 0% - 64% 21853 034 2031 608.92 109.48 49.85 lo recycling, MHT 1, SRF 77% 64%
1 transport fuel o Gasification 1
o recycling, MHT 1, SFF to Gasification \Wet AD with biogas to o MHT 1 ATT._generic 30% 0% - 64% 21853 034 2031 608.23 109.48 19.67 lo recycling, MHT 1, SRF 77% 64%
1 grid injection o Gasification 1
lo recycling, MHT 2, SRF
o recycling, MHT 2, SRF to Incineration Wet AD with biogas to o MHT 2 incineration_generic 30% 0% - 64% 221.47 034 2031 608.92 109.48 49.85 to Incineration 1 77% 64%
1 (electricity only) transport fuel (ctioy ony)
lo recycling, MHT 2, SRF
o recycling, MHT 2, SRF to Incineration \Wet AD with biogas to o MHT 2 incineration_generic 30% 0% - 64% 221.47 034 2031 608.23 109.48 19.67 to Incineration 1 77% 64%
1 (electricity only) grid injection (octioty ony)
NG recycling, MHT 2, SRF to Wet AD with electricity NC MHT 2 power_station_generic 36% 0% - 70% 22161 046 2031 641.10 83.05 84.71 NG recycling, MHT 2, SRF 51% 70%
power_station_generic generation to power_station_generic
NG recycling, MHT 2, SRF to Dry AD with electricity NG MHT 2 power_station_generic 36% 0% - 70% 223.24 045 2031 642.20 83.05 85.00 NG recycling, MHT 2, SRF 51% 70%
power_station_generic generation to power_station_generic
NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Wet AD with electricity NG MBT aerobic 4 | power_station_generic 36% 0% - 79% 223.37 039 2031 644.33 83.05 85.55 aerobic 4, SRF to 5% 79%
power_station_generic generation power station. generic
NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Dry AD with electricity NC MBT aerobic 4 | power_station_generic 36% 0% - 79% 22658 -0.38 2031 645.43 83.05 85.84 aerobic 4, SRF to 45% 79%
power_station_generic generation power station. generic
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 power_station_generic 36% 0% - 61% 207.32 -0.41 2031 597.07 105.12 51.12 SRF to 75% 61%
power_station_generic transport fuel power station_generic
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 power_station_generic 36% 0% - 61% 207.32 -0.41 2031 596.48 105.12 50.97 SRF to 75% 61%
power_station_generic grid injection power_station_generic
NG recycling, MHT 2, SRF to Aerobic Digestion NC MHT 2 power_station_generic 36% 0% - 70% 227.35 -0.45 2031 642.19 83.05 85.00 NG recycling, MHT 2, SRF 51% 70%
power_station_generic to power_station_generic
NC recycling, Incineration 4 (high Wet AD with biogas to NG Incineration 4 (high 1o 0% o 20757 029 2031 o644 62,05 6517 NC recycling, Incineration % o

CHP)_total

transport fuel

CHP)_total

SLR

4 (high CHP)_total
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APPENDIX E — SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recy Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1)
costs) (EM)

NC recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high N } NC recyciing, Incineration . .
crpy i orid inocton NC poogod 16% 40% 62% 227.57 0.29 2031 566.27 83.05 65.13 ' tigh GHPY ot 46% 62%
lo recycling, MHT 2, SRF to Wet AD with electricity o MHT 2 power_station_generic 36% 0% - 64% 228,07 047 2031 602.59 109.48 48.20 lo recycling, MHT 2, SRF 76% 64%
power_station_generic generation to power_station_generic

hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 208.42 -0.34 2031 603.91 119.76 38.26 (SRF), SRF to 81% 54%
Gasification 1 transport fuel

Gasification 1

hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 228.42 0.34 2031 602.97 119.76 38.02 (SRF), SRF to 81% 54%
Gasification 1 grid injection

Gasification 1

o recycling, MBT aerobic
lo recycling, MBT aerobic 4, SRFto | Dry AD with electricity Io MBT aerobic 4 | power_station_generic 36% 0% - 73% 228.47 -0.42 2031 606.69 109.48 49.27 4, SRF to 74% 73%
power_station_generic generation

power_station_generic

lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to Io MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 230.05 -0.33 2031 584.97 109.48 4359 (SRF), SRF to 74% 62%
Gasification 1 transport fuel

Gasification 1

lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to Io MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 230.05 -0.33 2031 584.27 109.48 43.40 (SRF), SRF to 74% 62%
Gasification 1 grid injection

Gasification 1

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 incineration_generic 30% 0% - 70% 230.06 036 2031 550.71 96.27 47.83 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) transport fuel

(electricity only)

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with biogas to mid -d MHT 2 incineration_generic 30% 0% - 70% 230.06 036 2031 550.39 96.27 47.75 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) grid injection

(electricity only)
NC recycling, Incineration 4 (high Wet AD with electricity Incineration 4 (high N ; NC recyciing, Incineration . .
crpy i emeration NC poogod 16% 40% 62% 231.63 0.30 2031 564.91 83.05 64.77 ' (igh GHPY ot 46% 62%

NC recyciing, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to NC MBT AD 2 (SRF) | power_station_generic 36% 0% - 68% 232.17 045 2031 596.80 83.05 73.12 SRF), SRF to 45% 68%

p 9

power_station_generic transport fuel

power_station_generic

NC recycling, MBT AD 2
NG recycling, MBT AD 2 (SRF), SRF to | Wet AD with biogas to NC MBT AD 2 (SRF) | power_station_generic 36% 0% - 68% 232.17 -0.45 2031 596.63 83.05 73.07 (SRF), SRF to 45% 68%
power_station_generic grid injection

power_station_generic
NC recycling, Incineration 4 (high Dry AD with electricity Incineration 4 (high N ; NC recyciing, Incineration . .
vy ovcration NC poogod 16% 40% 62% 23235 0.29 2031 566.01 83.05 65.06 ' (igh GHPY ot 46% 62%

hi recycling, MBT aerobic
hi recyciing, MBT aerobic 4, SRFto et AD with electricity hi MBT aerobic 4 | power_station_generic 36% 0% - 60% 233.17 -0.44 2031 619.41 119.76 1232 4, SRF to 81% 60%
power_station_generic generation

power_station_generic
NC recyciing, Incineration 4 (high Incineration 4 (high N ; NC recyciing, Incineration . .
vy Aerobic Digestion NC poogod 16% 40% 62% 23422 0.29 2031 566.00 83.05 65.06 ' (igh GHPY ot 46% 62%
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 ATT._generic 30% 0% - 61% 23475 033 2031 597.07 105.12 51.12 mid -f recycling, MHT 2, 76% 61%
Gasification 1 transport fuel SRF to Gasification 1
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 ATT._generic 30% 0% - 61% 23475 033 2031 596.48 105.12 50.97 mid -f recycling, MHT 2, 76% 61%
Gasification 1 grid injection SRF to Gasification 1

NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | o\ i pigestion NC MBT aerobic 4 | power_station_generic 36% 0% - 79% 235.05 -0.38 2031 645.42 83.05 85.84 aerobic 4, SRF to 45% 79%
power_station_generic

power_station_generic

mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | Wet AD with biogas to mid -f MBT AD 2 (SRF) | power_station_generic 36% 0% - 58% 235.85 -0.45 2031 57252 105.12 4470 2 (SRF), SRF to 73% 58%
to power_station_generic transport fuel

power_station_generic

mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF |\ Wet AD with biogas to mid -f MBT AD 2 (SRF) | power_station_generic 36% 0% - 58% 235.85 -0.45 2031 571.94 105.12 44.54 2 (SRF), SRF to 73% 58%

o power_station_generic

grid injection

SLR

power_station_generic
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

mid -d recycling, MHT 2,
Aerobic Digestion mid -d MHT 2 power_station_generic 36% 0% - 70% 236.36 -0.45 2031 549.87 96.27 47.61 SRF to 76% 70%
power_station_generic

mid -d recycling, MHT 2, SRF to
power_station_generic

mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 ATT_generic 30% 0% - 70% 236.44 036 2031 550.71 96.27 47.83 mid -d recycling, MHT 1, 76% 70%
Gasification 1 ransport fuel SRF to Gasification 1

mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 ATT._generic 30% 0% - 70% 236.44 036 2031 550.39 96.27 47.75 mid -d reoycling, MHT 1, 76% 70%
Gasification 1 grid injection SRF to Gasification 1

o recycling, MBT aerobic 4, SRFto | Wet AD with electricity o MBT aerobic 4 ATT._generic 30% 0% - 73% 237.83 039 2031 602.15 109.48 48.08 o recycling, MBT aerobic 74% 73%
Gasffication 1 generation 4, SRF to Gasification 1

lo recycling, MHT 2, SRF to Dry AD with electricity o MHT 2 power_station_generic 36% 0% - 64% 239.46 045 2031 607.14 109.48 49.39 lo recycling, MHT 2, SRF 76% 64%
power_station_generic generation o power_station_generic

NG recycling, MBT AD 2
NC MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 68% 239.52 -0.46 2031 595.27 83.05 72.72 (SRF), SRF to 45% 68%
power_station_generic

NG recycling, MBT AD 2 (SRF), SRF to Wet AD with electricity
power_station_generic generation

NG recycling, MBT AD 2
NC MBTAD 2 (SRF) ~ power_station_generic 36% 0% - 68% 240.79 -0.45 2031 596.37 83.05 73.00 (SRF), SRF to 45% 68%
power_station_generic

NG recycling, MBT AD 2 (SRF), SRF to | Dry AD with electricity
power_station_generic generation

o recycling, MHT 1, SRF
lo MHT 1 incineration_generic 30% 0% - 64% 241.17 -0.33 2031 608.92 109.48 49.85 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 1, SRF to Incineration | Wet AD with biogas to
1 (electricity only) transport fuel

o recycling, MHT 1, SRF
lo MHT 1 incineration_generic 30% 0% - 64% 241.17 -0.33 2031 608.23 109.48 49.67 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 1, SRF to Incineration | Wet AD with biogas to
1 (electricity only) grid injection

mid -d recycling, MBT
mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 242.24 -0.37 2031 554.23 96.27 48.75 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerabic 4, SRF to| Wet AD with biogas to
Gasification 1 transport fuel

mid -d recycling, MBT
mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 242.24 -0.37 2031 553.91 96.27 48.67 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerabic 4, SRF to| Wet AD with biogas to
Gasification 1 grid injection

mid -d recycling,

mid -d recycling, Incineration 4 (high | Wet AD with biogas to Incineration 4 (high

A Yomepor o mid -d Sy o 16% 0% 57% 244.00 -0.39 2031 515.48 96.27 3861 Incineration 4 (igh 74% 57%
CHP) total
mid -d recycling,
mid -d reoycling, Incineration 4 (high  Wet AD with biogas to mid-g | 'neineration 4 (high 16% 40% 57% 244.09 039 2031 515.16 96.27 3853 Incineration 4 (igh 74% 57%
CHP) total grid injection CHP) total
CHP) total
NG recycling, MHT 1, SRF to Wet AD with biogas to NG MHT 1 power_station_generic 36% 0% - 70% 244.12 -0.40 2031 642.63 83.05 85.11 NG recycling, MHT 1, SRF 51% 70%
power_station_generic transport fuel o power_station_generic
NG recycling, MHT 1, SRF to Wet AD with biogas to NG MHT 1 power_station_generic 36% 0% - 70% 244.12 -0.40 2031 642.46 83.05 85.07 NG recycling, MHT 1, SRF 51% 70%
power_station_generic grid injection o power_station_generic

NG recycling, MBT AD 2
Aerobic Digestion NC MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 68% 244.32 -0.45 2031 596.36 83.05 73.00 (SRF), SRF to 45% 68%
power_station_generic

NG recycling, MBT AD 2 (SRF), SRF to
power_station_generic

mid -d recycling, MBT AD

mid -d recycling, MBT AD 2 (SRF), SRF Wet AD with electricity md-d  MBTAD2(SRF) power station_generic 36% 0% - 66% 244.39 047 2031 524.39 96.27 40.94 2 (SRF), SRF to 74% 66%

to power_station_generic generation power_station_generic
hi recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high " o } hi recycling, Incineration " N
CHP) otal ransport fuel hi P total 16% 40% 47% 244.81 0.36 2031 594.64 119.76 35.84 4 (high CHP). 10t 80% 47%
hi recycling, Incineration 4 (high Wet AD with biogas to Incineration 4 (high " o } hi recycling, Incineration " .
CHP) total grid injecton hi P, total 16% 40% 47% 244.81 0.36 2031 593.71 119.76 35.60 4 (high CHP). 10t 80% 47%

NC recycling, MBT
NC MBT aerobic 4 ATT_generic 30% 0% - 79% 246.01 -0.27 2031 645.86 83.05 85.96 aerobic 4, SRF to 46% 79%
Gasification 1

NC recycling, MBT aerobic 4, SRFto | Wet AD with biogas to
Gasification 1 transport fuel
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity i
o Fraction of municipal CV from
Ontion 2D option Recy Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment Untreated | Treated EpS (mass) _EPSlevel | CAPEX:OP o L . pt residual treatment  residual waste
Electricity Heat (energy) achievedup = EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)

NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Wet AD with biogas to NC MBT aerobic 4 ATT_generic 30% 0% - 79% 246.01 -0.27 2031 645.69 83.05 85.91 aerobic 4, SRF to 46% 79%
Gasification 1 grid injection

Gasification 1

mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with electricity mid -d MHT 1 power_station_generic 36% 0% - 70% 246.97 -0.44 2031 547.78 96.27 47.06 SRFto 76% 70%
power_station_generic generation

power_station_generic
Io recycling, Incineration 4 (high Wet AD with electricity Incineration 4 (high ., . i Io recycling, Incineration 4 . .
i Soncraton o g 16% 40% 57% 247.72 0.38 2031 566.79 109.48 38.83 P 74% 57%
hi recyciing, MHT 2, SRF to Wet AD with electricity hi MHT 2 power_station_generic 36% 0% - 55% 249.04 046 2031 612.17 119.76 40.43 hi recyciing, MHT 2, SRF 83% 55%
power_station_generic generation o power_station_generic

mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF | Dry AD with electricity mid -d MBT AD 2 (SRF) | power_station_generic 36% 0% - 66% 249.48 -0.46 2031 526.49 96.27 41.49 2 (SRF), SRF to 74% 66%
o power_station_generic generation

power_station_generic

mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to mid -d MBT AD 2 (SRF) ATT_generic 30% 0% - 66% 249.75 -0.35 2031 527.31 96.27 “a.7 2 (SRF), SRF to 74% 66%
to Gasification 1 transport fuel

Gasification 1

mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to mid -d MBT AD 2 (SRF) ATT_generic 30% 0% - 66% 249.75 -0.35 2031 526.99 96.27 41.62 2 (SRF), SRF to 74% 66%
to Gasification 1 grid injection

Gasification 1

lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity oo MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 62% 249.97 047 2031 578.64 109.48 41.93 (SRF), SRF to 74% 62%
power_station_generic generation

power_station_generic

mid -f recycling, MBT
mid -f recycling, MBT gerobic 4, SRF to. Wet AD with electricity mid -f MBT aerobic 4 | power_station_generic 36% 0% - 68% 250.30 043 2031 594.06 105.12 50.33 aerobic 4, SRF to 73% 68%
power_station_generic generation

power_station_generic
mid -d recycling, MHT 2, SRF to Wet AD with electricity mid -d MHT 2 ATT._generic 30% 0% - 70% 251.48 038 2031 547.78 96.27 47.06 mid -d recycling, MHT 2, 76% 70%
Gasification 1 generation SRF to Gasification 1

mid -f recycling,
mid -f recycling, Incineration 4 (high  Wet AD with biogas to migf  Ineineration 4 (high 16% 40% 52% 252.09 035 2031 559.46 105.12 4128 Incineration 4 (high 73% 52%
CHP)_total transport fuel CHP)_total

CHP)_total

mid -f recycling,
mid -f recycling, Incineration 4 (high  Wet AD with biogas to migf  Incineration 4 (high 16% 40% 52% 252.09 035 2031 558.88 105.12 4113 Incineration 4 (high 73% 52%
CHP)_total grid injection CHP)_total

CHP)_total

hi recycing, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF)  incineration_generic 30% 0% - 54% 252.38 033 2031 603.91 119.76 38.26 (SRF), SAFto 81% 54%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity

only)

hi recycing, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with biogas to hi MBT AD 2 (SRF)  incineration_generic 30% 0% - 54% 252.38 033 2031 602.97 119.76 38.02 (SRF), SRFto 81% 54%
Incineration 1 (lectricity only) grid injection Incineration 1 (electricity

only)
Io recycling, Incineration 4 (high Dry AD with elecricity Incineration 4 (high ., . ! Io recycling, Incineration 4 . .
i oraraion o g 16% 40% 57% 253.15 0.36 2031 571.33 109.48 4002 P 74% 57%

lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to o MBTAD 2 (SRF)  incineration_generic 30% 0% - 62% 254.11 032 2031 584.97 109.48 4359 (SRF), SRFto 74% 62%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity

only)

lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with biogas to o MBTAD 2 (SRF)  incineration_generic 30% 0% - 62% 254.11 032 2031 584.27 109.48 43.40 (SRF), SRFto 74% 62%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)

mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Dry AD vith electricity mid -d MHT 1 power_station_generic 36% 0% - 70% 255.09 043 2031 549.88 96.27 47,62 SRF to 76% 70%
power_station_generic generation power station._generic

mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with electricity mid -f MHT 2 power_station_generic 36% 0% - 61% 255.54 046 2031 591.76 105.12 49.73 SRF to 75% 61%
power_station_generic generation power station._generic
NG recycling, MHT 1, SRF to Wet AD with electricity NG MHT 1 power_station_generic 36% 0% - 70% 255.67 -0.41 2031 641.10 83.05 84.71 NG recycling, MHT 1, SRF 51% 70%

power_station_generic

generation

SLR
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APPENDIX E — SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity i
oo Fraction of municipal CcV from
Ontion AD option Recy Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment Untreated | Treated EpS EPSlevel CAPEX+OP . . . Pt residual treatment  residual waste
Electricity Heat ntrea real (energy) (Mass) | chievedup | EX (inc ollection ' rsposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1)
costs) (EM)
lo recycling, MHT 1, SRF to Wet AD with electricity o MHT 1 power_station_generic 36% 0% - 64% 257.06 045 2031 602.59 109.48 48.20 lo recycling, MHT 1, SRF 76% 64%
power_station_generic generation o power_station_generic
NG recycling, MHT 1, SRF to Dry AD with electricity NG MHT 1 power_station_generic 36% 0% - 70% 257.56 -0.40 2031 642.20 83.05 85.00 NG recycling, MHT 1, SRF 51% 70%
power_station_generic generation to power_station_generic
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 ATT_generic 30% 0% - 61% 257.67 -0.32 2031 597.07 105.12 51.12 mid -f recycling, MHT 1, 76% 61%
Gasification 1 transport fuel SRF to Gasification 1
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 ATT_generic 30% 0% - 61% 257.67 -0.32 2031 596.48 105.12 50.97 mid -f recycling, MHT 1, 76% 61%
Gasification 1 grid injection SRF to Gasification 1
hi recyciing, MBT aerobic 4, SRFto et AD with electricity hi MBT aerobic 4 ATT._generic 30% 0% - 60% 257.92 -0.40 2031 619.41 119.76 1232 hi recycling, MBT aerobic 82% 60%
1 generation 4, SRF to Gasification 1
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Dry AD with electricity lo MBT AD 2 (SRF) | power_station_generic 36% 0% - 62% 259,02 -0.45 2031 583.18 109.48 4312 (SRF), SRF to 74% 62%
power_station_generic generation power station generic
mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 incineration_generic 30% 0% - 61% 259.08 -0.32 2031 597.07 105.12 51.12 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) transport fuel (eecticity o)
mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with biogas to mid -f MHT 2 incineration_generic 30% 0% - 61% 259.08 -0.32 2031 596.48 105.12 50.97 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) grid injection (decticity o)
mid -d recycling, MHT 2, SRF to Dry AD with electricity mid -d MHT 2 ATT._generic 30% 0% - 70% 259.70 037 2031 549.88 96.27 47,62 mid -d reoycling, MHT 2, 76% 70%
Gasification 1 generation SRF to Gasification 1
lo recycling, Dirty MRF 1, SRF to Wet AD with biogas to . o } lo recycling, Dirty MRF 1, , "
ko encportfuel o Dirty MRF 1 ATT_generic 30% 0% 63% 26027 0.36 2031 562.03 109.48 37.58 oo 1 76% 63%
lo recycling, Dirty MRF 1, SRF to Wet AD with biogas to oo Dirty MRF 1 ATT._generic 30% 0% - 63% 260.27 036 2031 561.33 109.48 37.40 o recycling, Dirty MRF 1, 76% 63%
Gasification 1 grid injection SRF (o Gasification 1
o recycling, MBT aerobic 4, SRFto | Dry AD with electricity o MBT aerobic 4 ATT_generic 30% 0% - 73% 260.33 -0.37 2031 606.69 109.48 49.27 o recycling, MBT aerobic 74% 73%
Gasification 1 generation 4, SRF to Gasification 1
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 incineration_generic 30% 0% - 70% 260.91 035 2031 550.71 96.27 47.83 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) transport fuel (lecticity o)
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with biogas to mid -d MHT 1 incineration_generic 30% 0% - 70% 260.91 035 2031 550.39 96.27 47.75 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) grid injection (decticity o)
mid -d recycling,
mid -d reoycling, Incineration 4 (high - Wet AD with electricity mid-g  Ineineration 4 (high 16% 10% 57% 261.17 -0.40 2031 512,55 96.27 37.85 Incineration 4 (igh 74% 57%
CHP)_total generation CHP)_total CHP) toial
lo recycling, MBT aerobic
o recycling, MBT asrobic 4, SRF 1o | Wet AD with electricity o MBT aerobic 4 | incineration_generic 30% 0% - 73% 261.19 039 2031 602.15 109.48 48.08 4, SRF to Incineration 1 74% 73%
Incineration 1 (electricity only) generation (ectricity o)
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 4, SRFto | Dry AD with electricity hi MBT aerobic 4 | power_station_generic 36% 0% - 60% 262.01 -0.41 2031 625.55 119.76 43.93 4, SRF to 81% 60%
power_station_generic generation power_station_generic
NG recycling, MHT 1, SRF to Aerobic Digestion NC MHT 1 power_station_generic 36% 0% - 70% 263.44 -0.40 2031 642.19 83.05 85.00 NG recycling, MHT 1, SRF 51% 70%
power_station_generic to power_station_generic
mid -d recycling,
mid -d recycling, Incineration 4 (high  Dry AD with electricity mid-g | 'neineration 4 (high 16% 40% 57% 263.96 039 2031 514.65 96.27 38.40 Incineration 4 (igh 74% 57%
CHP)_total generation CHP)_total CHP) toia
lo recycling, MBT aerobic
o recycling, MBT asrobic 3, SRF to | Wet AD with biogas to Io MBT aerobic 3 | power_station_generic 36% 0% - 43% 265.01 -0.41 2031 579.97 109.48 4228 3, SRF to 70% 43%

power_station_generic

transport fuel

SLR
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

o recycling, MBT aerobic

o recycling, MBT asrobic 3, SRF to | Wet AD with biogas to Io MBT aerobic 3 | power_station_generic 36% 0% - 43% 265.01 -0.41 2031 579.28 109.48 4210 3, SRF to 70% 43%

power_station_generic grid injection power_station._generic
mid -f recycling, MHT 2,

mid -f recyciing, MHT 2, SRF to Dry AD with electricity mid -f MHT 2 power_station_generic 36% 0% - 61% 265.23 -0.44 2031 595.57 105.12 50.73 SRFto 75% 61%

power_station_generic generation

power_station_generic

mid -d recycling, MBT AD
Aerobic Digestion md-d  MBTAD2(SRF) power_station_generic 36% 0% - 66% 265.48 -0.46 2031 526.48 96.27 41.49 2 (SRF), SRF to 74% 66%
power_station_generic

mid -d recycling, MBT AD 2 (SRF), SRF
to power_station_generic

hi recycling, MBT AD 1

hi recyciing, MBT AD 1 (landfil), SRF to Wet AD with biogas to hi MBT AD 1 (landfil)  incineration_generic 30% 0% - 47% 266.83 033 2031 599.19 119.76 37.03 (landfil), SRF to 79% 47%
Incineration 1 (lectricity only) ransport fuel Incineration 1 (electricity

only)

hi recyciing, MBT AD 1
hi recyciing, MBT AD 1 (landil), SRF to. Wet AD with biogas to hi MBT AD 1 (landfil)  incineration_generic 30% 0% - 7% 266.83 033 2031 598.25 119.76 36.78 (landfil), SRF to 79% 47%
Incineration 1 (lectricity only) grid injection Incineration 1 (electricity

only)

mid -d recycling, MBT
mid -d recycling, MBT asrobic 4, SRF to Wet AD with biogas to mid -d MBT aerobic 4 | incineration_generic 30% 0% - 65% 267.48 037 2031 554.23 96.27 4875 asrobic 4, SFF to 72% 65%
Incineration 1 (electricity only) ransport fuel Incineration 1 (electricity

only)

mid -d recycling, MBT
mid -d recycling, MBT asrobic 4, SRF to Wet AD with biogas to mid -d MBT aerobic 4 | incineration_generic 30% 0% - 65% 267.48 037 2031 553.91 96.27 18,67 asrobic 4, SFF to 72% 65%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)
hi recyciing, MHT 2, SRF to Dry AD with electricity hi MHT 2 power_station_generic 36% 0% - 55% 267.54 043 2031 618.31 119.76 42,03 hi recyciing, MHT 2, SRF 83% 55%
power_station_generic generation o power_station_generic
Io recycling, MHT 2, SRF to Gasification Wet AD with electricity o T2 AT genoric a0 o . o 26750 087 2031 60250 10948 4820 Io recycling, MHT 2, SRF — o
1 generation to Gasification 1

mid -f recycling, MBT
mid -f MBT aerobic 4 power_station_generic 36% 0% - 68% 267.92 -0.41 2031 597.87 105.12 51.33 aerobic 4, SRF to 73% 68%
power_station_generic

mid -f recycling, MBT aerobic 4, SRF to Dry AD with electricity
power_station_generic generation

mid -f recycling, MBT AD
mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 268.33 -0.32 2031 572.52 105.12 44.70 2 (SRF), SRF to 73% 58%
Gasification 1

mid -f recycling, MBT AD 2 (SRF), SRF | Wet AD with biogas to
to Gasification 1 transport fuel

mid -f recycling, MBT AD

mid -f recyciing, MBT AD 2 (SRF), SRF | Wet AD with biogas to mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 268.33 -0.32 2031 571.94 105.12 4454 2 (SRF), SAF to 73% 58%

to Gasification 1 grid injection B o
NG recycling, MHT 2, SRF to Wet AD with electricity NG MHT 2 ATT._generic 30% 0% - 70% 269.14 024 2031 641.10 83.05 84.71 NG recycling, MHT 2, SRF 52% 70%
Gasification 1 generation to Gasification 1

NC recycling, MBT

NG recycling, MBT aerobic 4, SRFto | Wet AD with electricity NG MBT aerobic 4 ATT._generic 30% 0% - 79% 269.76 028 2031 644.33 83.05 85.55 aerobic 4, SRF to 6% 79%

Gasification 1 generation i)
lo recycling, MHT 1, SRF to Dry AD vith electricity o MHT 1 power_station_generic 36% 0% - 64% 269.90 043 2031 607.14 109.48 49.39 lo recycling, MHT 1, SRF 76% 64%
power_station_generic generation o power_station_generic

hi recycling, MBT aerobic
hi MBT aerobic 3 power_station_generic 36% 0% - 33% 270.46 -0.41 2031 603.11 119.76 38.06 3, SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
power_station_generic transport fuel

hi recycling, MBT aerobic
hi MBT aerobic 3 power_station_generic 36% 0% - 33% 270.46 -0.41 2031 602.17 119.76 37.81 3, SRFto 78% 33%
power_station_generic

hi recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
power_station_generic grid injection

o recycling, Incineration 4 (high Incineration 4 (high o recycling, Incineration 4

ot Aerobic Digestion oo Sy o 16% 0% 57% 270.70 -0.36 2031 571.31 109.48 40,01 piciiig 74% 57%
NG recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Wet AD with biogas to NG MBT aerobic 4 | incineration_generic 30% 0% - 79% 271.32 027 2031 645.86 83.05 85.96 asrobic 4, SFF o 6% 79%
Incineration 1 (electricity only) ransport fuel Incineration 1 (electricity
only)
NG recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Wet AD with biogas to NG MBT aerobic 4 | incineration_generic 30% 0% - 79% 271.32 027 2031 645.69 83.05 85.91 asrobic 4, SFF o 6% 79%

Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
onti 2D opti Recy Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (€n)
costs) (EM)
d -d recycling, | tion 4 (high I tion 4 (high mid -d recycling,
mid -d reoycling, Incineration 4 (high o4 Digestion mid-g  'noineration 4 (hig 16% 40% 57% 273.11 -0.39 2031 514.64 96.27 38.39 Incineration 4 (high 74% 57%
CHP)_total CHP)_total CHpy i
NC recycling, MBT
NG recycling, MBT aerobic 4, SRF to | Dry AD with electricity NG MBT aerobic 4 ATT._generic 30% 0% - 79% 273.62 027 2031 645.43 83.05 85.84 aerobic 4, SRF to 6% 79%
Gasification 1 generation e ton 1
hi recyciing, MHT 1, SRF to Wet AD with electricity hi MHT 1 power_station_generic 36% 0% - 55% 274.35 -0.44 2031 612.17 119.76 40.43 hi recyciing, MHT 1, SRR 83% 55%
power_station_generic generation to power_station_generic
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with biogas to mid -d MBTAD 2 (SRF) | incineration_generic 30% 0% - 66% 275.88 0.34 2031 527.31 96.27 a7 2 (SRF), SRF o 74% 66%
o Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF Wet AD with biogas to mid -d MBTAD 2 (SRF) | incineration_generic 30% 0% - 66% 275.88 -0.34 2031 526.99 96.27 4162 2 (SRF), SRF o 74% 66%
o Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Wet AD with electricity mid -d MHT 2 incineration_generic 30% 0% - 70% 276.88 037 2031 547.78 96.27 47.06 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) generation (oocticity o)
lo recycling, MHT 2, SRF to Aerobic Digestion Io MHT 2 power_station_generic 36% 0% - 64% 27757 -0.45 2031 607.11 109.48 49.38 lo recycling, MHT 2, SRF 76% 64%
power_station_generic o power_station_generic
mid -f recycling,
mid -f recycling, Incineration 4 (high Wt AD with electricity migf  Ineineration 4 (high 16% 20% 52% 278.65 037 2031 554.16 105.12 39.89 Incineration 4 (igh 73% 52%
CHP)_total generation CHP)_total CHpy i
hi recyciing, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to |\ Wet AD with electricity hi MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 54% 279.12 047 2031 595.36 119.76 36.03 (SRF), SRF to 81% 54%
power_station_generic generation power station generic
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF \Wet AD with electricity mid -f MBT AD 2 (SRF) | power_station_generic 36% 0% - 58% 279.38 -0.46 2031 567.22 105.12 43.31 2 (SRF), SRF to 73% 58%
o power_station_generic generation power station generic
lo recycling, MBT AD 1
lo recycling, MBT AD 1 (tandfil), SRF to. Wet AD with biogas to o MBT AD 1 (landfil)  incineration_generic 30% 0% - 55% 279.71 031 2031 577.01 109.48 4150 (landfil), SRF to 72% 55%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
lo recycling, MBT AD 1
lo recycling, MBT AD 1 (tandfil), SRF to. Wet AD with biogas to o MBT AD 1 (landfil)  incineration_generic 30% 0% - 55% 279.71 031 2031 576.31 109.48 11.32 (landfil), SRF to 72% 55%
Incineration 1 (lectricity only) grid injection Incineration 1 (electricity
only)
o recycling, MHT 2, SRF to Gasification | Dry AD with electricity o MHT 2 ATT._generic 30% 0% - 64% 280.90 035 2031 607.14 109.48 49.39 lo recycling, MHT 2, SRF 77% 64%
1 generation to Gasification 1
mid -f recycling,
mid -f recycling, Incineration 4 (high  Dry AD with electricity migf  Ineineration 4 (high 16% 40% 52% 282.86 035 2031 557.97 105.12 40.89 Incineration 4 (high 73% 52%
CHP)_total generation CHP)_total CHPy i
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Aerobic Digestion mid -d MHT 1 power_station_generic 36% 0% - 70% 282.95 -0.43 2031 549.87 96.27 47.61 SRF to 76% 70%
power_station_generic power station_generic
hi recyciing, MBT aerobic
hi recyciing, MBT aerobic 4, SRFto et AD with electricity hi MBT aerobic 4 | incineration_generic 30% 0% - 60% 283.08 -0.40 2031 619.41 119.76 1232 4, SRF to Incineration 1 82% 60%
Incineration 1 (electricity only) generation (et ony)
Incineration 3
Io recycling, Incineration 3 (medium  Wet AD with biogas to o imocaumn - - — 28315 030 2031 8027 100.48 1236 Io recycling, Incineration 3 . —
CHP)_total transport fuel (medium CHP)_total
CHP)_total
Incineration 3
Io recycling, Incineration 3 (medium  Wet AD with biogas to o {mociumn - - — 28315 030 2031 7958 100.48 1218 Io recycling, Incineration 3 . —
CHP)_total grid injection (medium CHP)_total
CHP)_total
lo recycling, MBT aerobic
lo recycling, MBT aerobic 4, SRFto | Dry AD with electricity Io MBT aerobic 4 | incineration_generic 30% 0% - 73% 283.52 -0.37 2031 606.69 109.48 49.27 4, SRF to Incineration 1 74% 73%
Incineration 1 (electricity only) generation Jor
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 incineration_generic 30% 0% - 61% 284.50 -0.31 2031 597.07 105.12 51.12 SRF to Incineration 1 76% 61%

Incineration 1 (electricity only)

transport fuel

SLR
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recycling Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Meat Untreated | Treated (energy) EPS (mass) i S CExne | Coleetion oot ey i o
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P!
costs) (EM)

mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with biogas to mid -f MHT 1 incineration_generic 30% 0% - 61% 284.50 -0.31 2031 596.48 105.12 50.97 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) grid injection (decticity o)

mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Dry AD with electricity mid -d MHT 2 incineration_generic 30% 0% - 70% 285.01 036 2031 549.88 96.27 47,62 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) generation

(electricity only)

hi recycling, MHT 2, SRF

hi MHT 2 ATT_generic 30% 0% - 55% 285.16 -0.38 2031 612.17 119.76 40.43
to Gasification 1

hi recycling, MHT 2, SRF to Gasification Wet AD with electricity 4% 559%
; 3 3

generation

mid -f recycling, MBT AD
mid -f MBT AD 2 (SRF)  power_station_generic 36% 0% - 58% 286.76 -0.45 2031 571.03 105.12 44.30 2 (SRF), SRF to 73% 58%
power_station_generic

mid -f recycling, MBT AD 2 (SRF), SRF | Dry AD with electricity
to power_station_generic generation

mid -d recycling, MBT AD
md-d  MBTAD 2 (SRF) ATT_generic 30% 0% - 66% 286.92 -0.36 2031 524.39 96.27 40.94 2 (SRF), SRF to 74% 66%
Gasification 1

mid -d recycling, MBT AD 2 (SRF), SRF Wet AD with electricity
to Gasification 1 generation

NC recycling, MBT
Aerobic Digestion NC MBT aerobic 4 ATT_generic 30% 0% - 79% 287.15 -0.27 2031 645.42 83.05 85.84 aerobic 4, SRF to 46% 79%
Gasification 1

NG recycling, MBT aerobic 4, SRF to
Gasification 1

o recycling, Dirty MRF 1,

lo recycling, Dirty MRF 1, SRF to Wet AD with biogas to o Dirty MRF 1 incineration_generic 30% 0% - 63% 287.31 035 2031 562.03 109.48 3758 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) ransport fuel

(electricity only)

Io recycling, Dirty MRF 1,
lo recycling, Dirty MRF 1, SRF to Wet AD with biogas to o Dirty MRF 1 incineration_generic 30% 0% - 63% 287.31 035 2031 561.33 109.48 37.40 SRF to Incineration 1 76% 63%
Incineration 1 (electricity only) grid injection

(electricity only)

mid -f recycling, MBT
mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 287.47 -0.38 2031 594.06 105.12 50.33 aerobic 4, SRF to 73% 68%
Gasification 1

mid -f recycling, MBT aerobic 4, SRF to Wet AD with electricity
Gasification 1 generation

hi recycling, MBT aerobic
hi MBT aerobic 1 power_station_generic 36% 0% - 33% 288.55 -0.39 2031 603.11 119.76 38.06 1, SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
power_station_generic transport fuel

hi recycling, MBT aerobic
hi MBT aerobic 1 power_station_generic 36% 0% - 33% 288.55 -0.39 2031 602.17 119.76 37.81 1, SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
power_station_generic grid injection

mid -d recycling, MHT 2, SRF to
Gasification 1

mid -d recycling, MHT 2,

Aerobic Digestion mid -d MHT 2 ATT_generic 30% 0% - 70% 288.74 -0.37 2031 549.87 96.27 47.61 SRF to Gasification 1

76% 70%

o recycling, MBT aerobic
lo MBT aerobic 1 power_station_generic 36% 0% - 43% 289.12 -0.38 2031 579.97 109.48 42.28 1, SRF to 70% 43%
power_station_generic

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
power_station_generic transport fuel

o recycling, MBT aerobic
lo MBT aerobic 1 power_station_generic 36% 0% - 43% 289.12 -0.38 2031 579.28 109.48 4210 1, SRF to 70% 43%
power_station_generic

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
power_station_generic grid injection

hi recycling, MBT aerobic 4, SRFto  Dry AD with electricity hi recycling, MBT aerobic

o recyeing, | orension hi MBT aerobic 4 ATT generic 30% 0% E 60% 289.69 -0.37 2031 625.55 11976 43.93 i fecyoing, BT acrob 82% 60%
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with electricity mid -f MHT 1 power_station_generic 36% 0% - 61% 289.82 043 2031 591.76 105.12 49.73 SRFto 75% 61%
power_station_generic generation power station._generic
hi recycling, Dirty MRF 1, SRF to Wet AD with biogas to . . . . } hi recycling, Dirty MRF 1, . .
o recyelng. | Yomepor o hi Dirty MRF 1 ATT generic 30% 0% 52% 290.21 0.35 2031 586.63 11976 33.74 Dvecyelng, iy M 82% 52%
hi recyciing, Dirty MRF 1, SRF to Wet AD with biogas to hi Dirty MRF 1 ATT._generic 30% 0% - 52% 290.21 035 2031 585.69 119.76 3350 hi recycling, Dirty MRF 1, 82% 52%
Gasffication 1 grid injection SRF to Gasification 1
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto | Wet AD with electricity o MBT AD 2 (SRF) ATT._generic 30% 0% - 62% 290.25 035 2031 578.64 109.48 41.93 (SRF), SRF to 74% 62%
Gasffication 1 generation b

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 290.75 -0.42 2031 551.30 96.27 47.99 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to Wet AD with electricity
power_station_generic generation

SLR
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recycling Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P °
costs) (EM)
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRFto 5o e Digestion MBT AD 2 (SRF) | power_station_generic 36% 0% - 62% 291.38 2031 583.15 4311 SRF), SRF to 74% 62%
g p e
power_station_generic powerstation, generic
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF |Dry AD with electricity MBT AD 2 (SRF) ATT_generic 30% 0% - 66% 292.86 2031 526.49 41.49 2 (SRF), SRF to 74% 66%
to Gasification 1 generation Gasitication 1
hi recyciing, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Dry AD with electricity MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 54% 293.03 2031 601.50 37.63 (SRF), SRF to 81% 54%
power_station_generic generation powerstation, generic
mid -d recycling, MHT 1, SRF to Wet AD with electricity MHT 1 ATT generic - % . % 20312 2031 O 4706 mid -d recycling, MHT 1, 6% 0%
Gasification 1 generation SRF to Gasification 1
hi recycling, Incineration 4 (high Wet AD with electricity Incineration 4 (high ., . hi recycling, Incineration , ,
Sy o Soncraton g 16% 40% 47% 293.58 2031 586.10 33.60 & (v or) Tt 80% 47%
lo recycling, MHT 2, SRF
o recycling, MHT 2, SFF o Incineration Wet AD with electricity MHT 2 incineration_generic 30% 0% - 64% 294.49 2031 602.59 48.20 to Incineration 1 77% 64%
1 (electricity only) generation (octioty ony)
hi recyciing, MHT 1, SRF to Dry AD with electricity MHT 1 power_station_generic 36% 0% - 55% 204.73 2031 618.31 42,03 hi recyciing, MHT 1, SRF 83% 55%
power_station_generic generation o power_station_generic
Io recycling, Gasification Gas Engine  Wet AD with biogas to Gasification Gas 29, o 79 205,00 2031 28,5 28.68 Io recycling, Gasification 49, 79,
2_total transport fuel Engine 2_total ° ° ° - - 8 Gas Engine 2_total ° °
Io recycling, Gasification Gas Engine  Wet AD with biogas to Gasification Gas 29, o 79 205,00 2031 o787 28,65 Io recycling, Gasification 49, 79
2_total grid injection Engine 2_total ° ° ° g : g Gas Engine 2_total ° °
o recycling, True Pyrolysis 1_total Wet AD with biogas to True Pyrolysis 32% 0% 57% 296.32 2031 555.16 35.79 o recycling, True 74% 57%
transport fuel 1_total Pyrolysis 1_total
o recycling, True Pyrolysis 1_total Wet AD with biogas to True Pyrolysis 32% 0% 57% 296.32 2031 554.46 35.60 o recycling, True 74% 57%
grid injection 1_total Pyrolysis 1_total
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | Wet AD with biogas to MBT AD 2 (SRF)  incineration_generic 30% 0% - 58% 296.50 2031 572.52 44.70 2 (SRF), SRF o 73% 58%
o Incineration 1 (electricity only) transport fuel Incineration 1 (electricity
only)
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF |\ Wet AD with biogas to MBT AD 2 (SRF)  incineration_generic 30% 0% - 58% 296.50 2031 571.94 4454 2 (SRF), SRFto 73% 58%
o Incineration 1 (electricity only) grid injection Incineration 1 (electricity
only)
NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | Wet AD with electricity MBT aerobic 4 | incineration_generic 30% 0% - 79% 207.22 2031 644.33 85.55 asrobic 4, SFF to 6% 79%
Incineration 1 (lectricity only) generation Incineration 1 (electricity
only)
mid -f recycling,
mid -f recycling, Incineration 4 (high ot Digestion Incineration 4 (high 16% 40% 50% 298.42 2031 557.94 40.88 Incineration 4 (high 73% 52%
CHP)_total CHP)_total CHPy i
o recycling, MBT asrobic 3, SRFto | Wet AD with biogas to MBT aerobic 3 ATT._generic 30% 0% - 3% 299.18 2031 579.97 1228 lo recycling, MBT aerobic 71% 3%
Gasification 1 transport fuel 3, SRF to Gasification 1
lo recycling, MBT aerobic 3, SRF to | Wet AD with biogas to MBT aerobic 3 ATT._generic 30% 0% - 3% 299.18 2031 579.28 42.10 lo recycling, MBT aerobic 71% 3%
Gasification 1 grid injection 3, SRF to Gasification 1
hi recyciing, MBT aerobic 3, SRFto | Wet AD with biogas to MBT aerobic 3 ATT._generic 30% 0% - 33% 299.52 2031 603.11 38.06 hi recycling, MBT aerobic 78% 33%
Gasification 1 transport fuel 3, SRF to Gasification 1
hi recyciing, MBT aerobic 3, SRFto | Wet AD with biogas to MBT aerobic 3 ATT._generic 30% 0% - 33% 299.52 2031 602.17 37.81 hi recycling, MBT aerobic 78% 33%
Gasification 1 grid injection 3, SRF to Gasification 1
Io recycling, MHT 1, SRF to Gasification Wet AD with eletricity MHT 1 ATT generic - % . o 0011 2031 02,59 1820 lo recycling, MHT 1, SRF i %
1 generation to Gasification 1

SLR
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

o recycling, MBT AD 2

lo recycling, MBT AD 2 (SRF), SRFto | Dry AD with electricity Io MBT AD 2 (SRF) ATT_generic 30% 0% - 62% 300.71 -0.33 2031 583.18 109.48 4312 (SRF), SRF to 74% 62%

Gasffication 1 generation e, T

mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Dry AD with electricity mid -f MHT 1 power_station_generic 36% 0% - 61% 300.81 -0.41 2031 595.57 105.12 50.73 SRFto 75% 61%
power_station_generic generation

power_station_generic

NC recycling, MBT
aerobic 4, SRF to
Incineration 1 (electricity
only)

NC recycling, MBT aerobic 4, SRF to  Dry AD with electricity

NC MBT aerobic 4 incineration_generic 30% 0% - 79% 301.04 -0.27 2031 645.43 83.05 85.84
Incineration 1 (electricity only) generation

46% 79%

mid -f recycling, MHT 2,
Aerobic Digestion mid -f MHT 2 power_station_generic 36% 0% - 61% 301.52 -0.44 2031 595.55 105.12 50.72 SRF to 75% 61%
power_station_generic

mid -f recycling, MHT 2, SRF to
power_station_generic

hi recycling, Incineration 4 (high Dry AD with electricity Incineration 4 (high hi recycling, Incineration

i orension hi Sy o 16% 0% 7% 301.55 -0.36 2031 592.24 11976 35.21 o) o 80% 7%
mid -f recyciing, MHT 2, SRF to Wet AD with electricity mid -f MHT 2 ATT._generic 30% 0% - 61% 301.61 035 2031 591.76 105.12 49.73 mid -f recycling, MHT 2, 76% 61%
Gasification 1 generation SRF to Gasification 1
mid -d recycling, MHT 1, SRF to Dry AD with electricity mid -d MHT 1 ATT._generic 30% 0% - 70% 302.71 036 2031 549.88 96.27 47,62 mid -d recycling, MHT 1, 76% 70%
Gasification 1 generation SRF to Gasification 1

o recycling, MBT aerobic
Aerobic Digestion o MBT aerobic 4 power_station_generic 36% 0% - 73% 303.30 -0.42 2031 606.67 109.48 49.26 4, SRF to 74% 73%
power_station_generic

o recycling, MBT aerobic 4, SRF to
power_station_generic

mid -d recycling, MBT
mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 304.45 -0.41 2031 553.40 96.27 48.54 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerabic 4, SRF to Dry AD with electricity
power_station_generic generation

hi recyciing, MHT 2, SRF to Gasfication Dry AD with electricity hi MHT 2 ATT._generic 30% 0% - 55% 306.25 035 2031 618.31 119.76 42,03 hi recyciing, MHT 2, SRF 84% 55%
1 generation to Gasification 1

Io recycling, Gasification Gas Engine  Wet AD with biogas to o Gasification Gas a0 o i 0737 029 2031 5215 100.48 .38 Io recycling, Gasification Taon —
1_total ransport fuel Engine 1_total Gas Engine 1_fotal

lo recycling, Gasification Gas Engine  Wet AD with biogas to o Gasification Gas a0 o i 0737 029 2031 su1.46 100.48 .20 Io recycling, Gasification Taon —
1_total grid injection Engine 1_total Gas Engine 1_fotal

mid -f recycling, MBT
mid -f MBT aerobic 4 ATT_generic 30% 0% - 68% 307.61 -0.36 2031 597.87 105.12 51.33 aerobic 4, SRF to 73% 68%
Gasification 1

mid -f recycling, MBT aerobic 4, SRF to Dry AD with electricity
Gasification 1 generation

lo recycling, MHT 2, SRF
o MHT 2 incineration_generic 30% 0% - 64% 307.67 -0.34 2031 607.14 109.48 49.39 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 2, SRF to Incineration | Dry AD with electricity
1 (electricity only) generation

Incineration 3

hi recycling, Incineration 3 (medium | Wet AD with biogas to hi recycling, Incineration

Sy ot raneport ol hi (medium 20% 20% 47% 308.92 -0.31 2031 600.05 119.76 37.25 3 e o 80% 47%

CHP)_total

Incineration 3

hi recycling, Incineration 3 (medium  Wet AD with biogas to i imociumn - - . 208.92 081 2031 o011 1976 701 hi recycling, Incineration — %
CHP)_total grid injection 3 (medium CHP)_total

CHP)_total
hi recyciing, MHT 1, SRF to Gasification Wet AD with electricity hi MHT 1 ATT._generic 30% 0% - 55% 312,16 038 2031 612.17 119.76 40.43 hi recyciing, MHT 1, SRF 84% 55%
1 generation to Gasification 1
mid -f recyciing, MHT 2, SRF to Dry AD vith electricity mid -f MHT 2 ATT_generic 30% 0% - 61% 313.00 -0.33 2031 59557 105.12 50.73 mid -f recycling, MHT 2, 76% 61%
Gasification 1 generation SRF to Gasification 1
o recycling, Gasification 1_total Wet AD with biogas to o Gasification 1_total 30% 0% 57% 313.64 0.28 2031 467.41 109.48 12.82 o recycling, Gasification 74% 57%

transport fuel 1_total

o recycling, Gasification 1_total Wet AD with biogas to o Gasification 1_total 30% 0% 57% 313.64 0.28 2031 466.71 109.48 12.64 o recycling, Gasification 74% 57%

grid injection 1_total

SLR
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APPENDIX E — SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity i C!
oo Fraction of municipal V from
O D opti Recy Primary Secondary (Thermal) pert Total Ot waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P! )
costs) (EM)
hi recycling, MHT 2, SRF
hi recyciing, MHT 2, SRF to Incineration Wet AD with electricity hi MHT 2 incineration_generic 30% 0% - 55% 313.65 038 2031 612.17 119.76 40.43 to Incineration 1 84% 55%
1 (electricity only) generation (dectricity o)
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 4, SRFto | Dry AD with electricity hi MBT aerobic 4 | incineration_generic 30% 0% - 60% 314.66 -0.37 2031 625.55 119.76 43.93 4, SRF to Incineration 1 82% 60%
Incineration 1 (electricity only) generation (@ectricity o)
lo recycling, MHT 1, SRF to Gasification | Dry AD with electricity o MHT 1 ATT generic 0% % . 4% 31508 034 201 P 109.48 1939 o recyciing, MHT 1, SRF % 4%
1 generation to Gasification 1
hi recycling, Gasification Gas Engine  Wet AD with biogas to i Gasification Gas a2 o . 31592 030 201 561.00 1976 2708 hi recycling, Gasification 0% .
2_total transport fuel Engine 2_total ° ° ° - - N g N Gas Engine 2_total ° °
hi recycling, Gasification Gas Engine  Wet AD with biogas to i Gasification Gas 2 o . 31592 030 2081 56007 1976 2679 hi recycling, Gasification 0% .
2 total grid injection Engine 2_total ° ° ° g g . . . Gas Engine 2_total ° °
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF | o\ i pigestion mid -f MBT AD 2 (SRF) | power_station_generic 36% 0% - 58% 316.21 -0.45 2031 571.00 105.12 44.30 2 (SRF), SRF to 73% 58%
to power_station_generic power. station_generic
mid -f recyciing, MBT
mid - recycling, MBT aerobic 4, SRF to. Wet AD with electricity mid -f MBT aerobic 4 | incineration_generic 30% 0% - 68% 316.24 037 2031 594.06 105.12 50.33 asrobic 4, SFF to 73% 68%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
NC recycling, MBT
NG recycling, MBT aerobic 4, SRFto | 5o\ i pigestion NC MBT aerobic 4 | incineration_generic 30% 0% - 79% 316.27 -0.27 2031 645.42 83.05 85.84 asrobic 4, SFF to 46% 79%
Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF \Wet AD with electricity md-d  MBTAD2(SRF) incineration_generic 30% 0% - 66% 316.54 035 2031 524.39 96.27 40.94 2 (SRF), SRF o 74% 66%
o Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF | o\ i pigestion mid -d MBT AD 2 (SRF) ATT_generic 30% 0% - 66% 316.65 -0.35 2031 526.48 96.27 41.49 2 (SRF), SRF to 74% 66%
to Gasification 1 Gocfionion 1
hi recycling, True Pyrolysis 1_total Wet AD with biogas to hi True Pyrolysis 32% 0% 47% 316.87 -0.29 2031 581.08 119.76 32.29 hi recycling, True 80% 47%
transport fuel 1_total Pyrolysis 1_total
hi recycling, True Pyrolysis 1_total Wet AD with biogas to hi True Pyrolysis 32% 0% 47% 316.87 -0.29 2031 580.14 119.76 32.05 hi recycling, True 80% 47%
grid injection 1_total Pyrolysis 1_total
hi recyciing, MBT aerobic 1, SRFto | Wet AD with biogas to hi MBT aerobic 1 ATT_generic 30% 0% - 33% 31757 -0.30 2031 603.11 119.76 38.06 hi recycling, MBT aerobic 78% 33%
Gasification 1 transport fuel 1, SRF to Gasification 1
hi recyciing, MBT aerobic 1, SRFto | Wet AD with biogas to hi MBT aerobic 1 ATT_generic 30% 0% - 33% 31757 -0.30 2031 602.17 119.76 37.81 hi recycling, MBT aerobic 78% 33%
Gasification 1 grid injection 1, SRF to Gasification 1
mid -d recycling, MHT 2,
mid -d recycling, MHT 2, SRF to Aerobic Digestion mid -d MHT 2 incineration_generic 30% 0% - 70% 317.68 -0.36 2031 549.87 96.27 47.61 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) (lecticity o)
NC recyciing, Dirty MRF 1, SRF to Wet AD with biogas to . ’ NC recyciing, Dirty MRF " .
et encport fuel NC Dirty MRF 1 ATT_generic 30% 0% 69% 318.41 0.28 2031 546.42 83.05 50.93 SRt o Cosiioaton 1 50% 69%
NG recycling, Dirty MRF 1, SRF to Wet AD with biogas to NG Dirty MRF 1 ATT._generic 30% 0% - 69% 318.41 028 2031 546.25 83.05 59.89 NC recycling, Dirty MRF 50% 69%
Gasification 1 grid injection 1, SRF to Gasification 1
hi recycling, MBT AD 2
hi recyciing, MBT AD 2 (SRF), SRF to | Wet AD with electricity hi MBT AD 2 (SRF) ATT._generic 30% 0% - 54% 318.79 037 2031 595.36 119.76 36.03 (SRF), SRF to 81% 54%
Gasification 1 generation Cnsifation 1
mid -f recyciing, MBT
mid -f recycling, MBT gerobic 3, SRF to Wet AD with biogas to mid -f MBT aerobic 3 | power_station_generic 36% 0% - 38% 319.30 -0.40 2031 567.76 105.12 43.45 aerobic 3, SRF to 68% 38%
power_station_generic transport fuel power. station_generic
mid -f recyciing, MBT
mid -f recycling, MBT gerobic 3, SRF to Wet AD with biogas to mid -f MBT aerobic 3 | power_station_generic 36% 0% - 38% 319.30 -0.40 2031 567.18 105.12 43.30 aerobic 3, SRF to 68% 38%

power_station_generic

grid injection

SLR
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
) Floor nicipal )
! ! Recycling Primary Secondary (Thermal) Total ! waste recycled (including ~ biomass of
Option AD option option Technology Treatment Performance EPSlevel | CAPEX+OP . Option name residual treatment  residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P °
costs) (EM)

Io recycling, MBT AD 2

lo recycling, MBT AD 2 (SRF), SRF to - Wet AD with elecricity oo MBTAD 2 (SRF) incineration_generic 30% 0% - 62% 32003 -0.34 2031 578.64 109.48 41.93 (SRF), SAF to 74% 62%

Incineration 1 (lectricity only) generation Incineration 1 (electricity
only)

mid -f recycling, Dirty
mid -f Dirty MRF 1 ATT_generic 30% 0% - 58% 320.34 -0.34 2031 549.22 105.12 38.60 MRF 1, SRF to 75% 58%
Gasification 1

mid -f recycling, Dirty MRF 1, SRFto | Wet AD with biogas to
Gasification 1 transport fuel

mid -f recycling, Dirty

mid -f recyciing, Dirty MRF 1, SRFto | Wet AD with biogas to mid -f Dirty MRF 1 ATT._generic 30% 0% - 58% 320.34 034 2031 548.64 105.12 38.45 MRF 1, SRF to 75% 58%

Gasification 1 grid injection BARMIAS
i recyciing, Dirty MRF 1,
hi recyciing, Dirty MRF 1, SRF to Wet AD with biogas to hi Dirty MRF 1 incineration_generic 30% 0% - 52% 320.62 034 2031 586.63 119.76 3374 SRF to Incineration 1 82% 52%
Incineration 1 (electricity only) ransport fuel
(electricity only)
i recyciing, Dirty MRF 1,
hi recyciing, Dirty MRF 1, SRF to Wet AD with biogas to hi Dirty MRF 1 incineration_generic 30% 0% - 52% 320.62 034 2031 585.69 119.76 3350 SRF to Incineration 1 82% 52%
Incineration 1 (lectricity only) grid injection

(electricity only)

mid -d recycling, MBT AD

mid -d recycling, MBT AD 2 (SRF), SRF Dry AD with electricity 2 (SRF), SRF to

o inaraion s (et o) oraraton mid-d  MBTAD2(SRF) incineration_generic 30% 0% E 66% 322.44 -0.34 2031 526.49 96.27 41.49 emeraion 1 (decticly 74% 66%
only)
lo recycling, MHT 1, SRF to Aerobic Digestion Io MHT 1 power_station_generic 36% 0% - 64% 322.46 -0.43 2031 607.11 109.48 49.38 lo recycling, MHT 1, SRF 76% 64%
power_station_generic o power_station_generic
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Wet AD with electricity mid -d MHT 1 incineration_generic 30% 0% - 70% 322,82 036 2031 547.78 96.27 47.06 SRF to Incineration 1 76% 70%

Incineration 1 (electricity only) generation (electricity only)

o recycling, MBT aerobic
1, SRF to Gasification 1

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to

lo MBT aerobic 1 ATT_generic 30% 0% - 43% 324.16 -0.29 2031 579.97 109.48 42.28
Gasification 1 transport fuel

1% 43%

o recycling, MBT aerobic
1, SRF to Gasification 1

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to

lo MBT aerobic 1 ATT_generic 30% 0% - 43% 324.16 -0.29 2031 579.28 109.48 4210
Gasification 1 grid injection

1% 43%

mid -f recycling, MBT AD

mid -f recyciing, MBT AD 2 (SRF), SRF \Wet AD with electricity mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 325.84 -0.33 2031 567.22 105.12 43.31 2 (SRF), SAF to 73% 58%

to Gasification 1 generation Gasitication 1
mid -d recycling, MBT AD
mid -d recycling, MBT AD 1 (landiil),  Wet AD with biogas to . , . y . 1 (landil), SRF to , y
B o meaarenon ety o) | vancport fos mid-d  MBTAD 1 (andfil) incineration_generic 30% 0% 56% 327.08 0.34 2031 517.04 96.27 39.02 Incimeration 1 (dlecticiy 71% 56%
only)
mid -d recycling, MBT AD
mid -d reoycling, MBT AD 1 (fandfil), - Wet AD with biogas to mid-d  MBTAD 1 (landfil) incineration_generic 30% 0% - 56% 327.08 -0.34 2031 516.72 96.27 38.94 1 (landfilh, SRF to 71% 56%
SRF to Incineration 1 (electricity only) ~grid injection Incineration 1 (electricity
only)
hi recycling, Gasification Gas Engine  Wet AD with biogas to i Gasification Gas - % % w2717 029 2031 7196 1976 2072 hi recycling, Gasification — %
1_total transport fuel Engine 1_total Gas Engine 1_total
hi recycling, Gasification Gas Engine  Wet AD with biogas to i Gasification Gas - % . w2717 029 2031 7038 1976 2048 hi recycling, Gasification — %
1_total grid injection Engine 1_total Gas Engine 1_total
mid -f recycling, MBT AD
mid -f recycling, MBT AD 1 (landfil),  Wet AD with biogas to . . . i 1 (landil), SRF to , ,
BhE to s (et onw) | vancport fos mid-f  MBTAD 1 (landiil)  incineration_generic 30% 0% 51% 327.53 0.30 2031 564.30 105.12 4254 Incimeration 1 (decticiy 71% 51%
only)
mid -f recycling, MBT AD
mid -f recycling, MBT AD 1 (landfil), — Wet AD with biogas to mid-f  MBTAD 1 (landfil)  incineration_generic 30% 0% - 51% 32753 -0.30 2031 563.72 105.12 4239 1 (landfilh, SRF to 71% 51%
SRF to Incineration 1 (elecricity only) ~grid injection Incineration 1 (electricity
only)
Incineration 3 mid -d recycling,
mid -d reoycling, Incineration 3 (medium Wet AD with biogas to mid -d (medium 20% 20% 57% 327.94 033 2031 522,68 96.27 40.50 Incineration 3 (medium 74% 57%
CHP)_total transport fuel
CHP)_total CHP)_total
Incineration 3 mid -d recycling,
g':,;;d "Oe‘:lyc""g' Incineration 3 (medium V‘:IZ‘ :2;':; biogas to mid -d (medium 20% 20% 57% 327.94 033 2031 522.36 96.27 40.41 Incineration 3 (medium 74% 57%
)t grid iny CHP)_total CHP)_total
lo recycling, Dirty MRF 1, SRF to Wet AD with electricity o Dirty MRF 1 ATT._generic 30% 0% - 63% 328.77 038 2031 555.70 109.48 35.93 lo recycling, Dirty MRF 1, 76% 63%
Gasification 1 generation SRF to Gasification 1

SLR
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P °
costs) (EM)

NC reoycling, Dirty MRF 1, SRFto et AD with elecricity NG Dirty MRF 1 ATT_generic 30% 0% - 69% 330.16 -0.28 2031 544.89 83.05 50.53 NC recycling, Dirty MRF 50% 69%
Gasification 1 generation 1, SRF to Gasification 1

lo recycling, MHT 1, SRF
o MHT 1 incineration_generic 30% 0% - 64% 330.37 -0.35 2031 602.59 109.48 48.20 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 1, SRF to Incineration Wet AD with electricity
1 (electricity only) generation

o recycling, MBT AD 2

lo recycling, MBT AD 2 (SAF), SRFto | Dry AD with electricity o MBT AD 2 (SRF)  incineration_generic 30% 0% - 62% 330.39 032 2031 583.18 109.48 13.12 (SRF), SAFto 74% 62%
Incineration 1 (lectricity only) generation Incineration 1 (electricity
only)

o recycling, MBT aerobic
lo MBT aerobic 3 incineration_generic 30% 0% - 43% 330.52 -0.29 2031 579.97 109.48 42.28 3, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

o recycling, MBT aerobic
o MBT aerobic 3 incineration_generic 30% 0% - 43% 330.52 -0.29 2031 579.28 109.48 42,10 3, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) grid injection

hi recycling, MBT aerobic
hi MBT aerobic 3 incineration_generic 30% 0% - 33% 331.08 -0.30 2031 603.11 119.76 38.06 3, SRF to Incineration 1 78% 33%
(electricity only)

hi recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

hi recycling, MBT aerobic

hi recyciing, MBT aerobic 3, SRFto et AD with biogas to hi MBT aerobic 3 | incineration_generic 30% 0% - 33% 331.08 -0.30 2031 602.17 119.76 37.81 3, SRF to Incineration 1 78% 33%

Incineration 1 (electricity only) grid injection Cooatioly oy
NG recycling, Dirty MRF 1, SRF to Dry AD with electricity NG Dirty MRF 1 ATT._generic 30% 0% - 69% 331.63 028 2031 545.99 83.05 50.82 N recycling, Dirty MRF 50% 69%
Gasification 1 generation 1, SRF to Gasification 1

mid -f recycling, MHT 2,
mid -f recyciing, MHT 2, SRF to Wet AD with electricity mid -f MHT 2 incineration_generic 30% 0% - 61% 332.15 034 2031 591.76 105.12 49.73 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) generation

(electricity only)

Incineration 3 mid -f recycling,
mid -f recycling, Incineration 3 (medium  Wet AD with biogas to mid -f (medium 20% 20% 52% 332.30 029 2031 566.92 105.12 4323 Incineration 3 (medium 73% 52%
CHP)_total transport fuel
CHP)_total CHP)_total
- recycling. | o 3 (medium \Wet AD with biogas & Incineration 3 mid -f recycling,
ngP :;Ca’f ing, Incineration 3 (medium ”: o ec‘:'on logas to mid -f (medium 20% 20% 52% 332.30 -0.29 2031 566.34 105.12 43.08 Incineration 3 (medium 73% 52%
)t grid iny CHP)_total CHP)_total
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Dry AD with electricity mid -d MHT 1 incineration_generic 30% 0% - 70% 332.31 035 2031 549.88 96.27 47,62 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) generation
(electricity only)
lo recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low o } lo recycling, Incineration 2 o o
Pt rencport fuel lo payting 22% 10% 57% 33278 0.27 2031 5682.87 109.48 43.04 (tom P il 74% 57%
lo recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low o ; o recycling, Incineration 2 o o
g orid inocton lo payting 22% 10% 57% 33278 0.27 2031 58217 109.48 42.85 (tom P i 74% 57%
hi recycling, Gasification 1_total Wet AD with biogas to hi Gasification 1_total 30% 0% 47% 332.87 -0.29 2031 514.83 119.76 14.95 hi recycling, Gasification 80% 47%
transport fuel 1_total
hi recycling, Gasification 1_total Wet AD with biogas to hi Gasification 1_total 30% 0% 47% 332.87 -0.29 2031 513.89 119.76 14.71 hi recycling, Gasification 80% 47%

grid injection 1_total

mid -f recycling, MBT AD
mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 334.41 -0.32 2031 571.03 105.12 44.30 2 (SRF), SRF to 73% 58%
Gasification 1

mid -f recycling, MBT AD 2 (SRF), SRF | Dry AD with electricity
to Gasification 1 generation

hi recycling, MHT 2, SRF
hi MHT 2 incineration_generic 30% 0% - 55% 334.57 -0.35 2031 618.31 119.76 42,03 to Incineration 1 84% 55%
(electricity only)

hi recycling, MHT 2, SRF to Incineration | Dry AD with electricity
1 (electricity only) generation

hi recycling, MBT AD 2 (SRF), SRFto  Dry AD with electricity hi recycling, MBT AD 2

hi MBT AD 2 (SRF) ATT_generic 30% 0% - 54% 334.60 -0.34 2031 601.50 119.76 37.63 (SRF), SRF to 81% 54%
Gasification 1 generation p
Incineration 3
o recycling, Incineration 3 (medium  Wet AD with electricity o (medium 0% 0% 579 335.20 03 2031 s73.00 10948 2070 o recycling, Incineration 3 24 579
CHP)_total generation CHP) totl (medium CHP)_total
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation effciency  Calorifc Value (GV) from ] eps Costs
(%) biomass (%) Carbon Intensity i
o Fraction of municipal CV from
Ontion 2D option Recycling Primary Secondary (Thermal) Per Total Ontion name waste recycled (including ~ biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Untreated  Treated (energy)  EPS (mass) ; . Collection .
Electricity Heat achievedup  EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
hi recyciing, MHT 1, SRF to Gasification Dry AD with electricity hi MHT 1 ATT._generic 30% 0% - 55% 335.24 035 2031 618.31 119.76 42,03 hi recyciing, MHT 1, SRF 84% 55%
1 generation to Gasification 1
hi recycling, Incineration 4 (high Incineration 4 (high ., . i hi recycling, Incineration , ,
Sy o Aerobic Digestion hi g 16% 40% 47% 335.95 0.36 2031 592.20 119.76 35.20 & (o or) Tt 80% 47%
mid -f recycling, MBT
mid -f recyciing, MBT aerobic 4, SRF to | Dry AD with electricity mid -f MBT aerobic 4 | incineration_generic 30% 0% - 68% 336.21 035 2031 597.87 105.12 51.33 asrobic 4, SFF to 73% 68%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)

NG recycling, Dirty MRF 1, SRF to Aerobic Digestion NC Dirty MRF 1 ATT_generic 30% 0% - 69% 338.05 -0.28 2031 545.98 83.05 59.82 NC recycling, Dirty MRF 50% 69%
Gasification 1 1, SRF to Gasification 1

mid -d recycling, MBT
mid -d ’“VC:'"Q' MBT aerobic 4, SRF to :’e:‘e’:;::‘" eletricity mid -d MBT aerobic 4 ATT._generic 30% 0% - 65% 338.44 038 2031 551.30 96.27 47.99 aerobic 4, SRF to 72% 65%
Gasification 1

o recycling, MHT 2, SRF

lo recycling, MHT 2, SRF to Gasification | o, i pigestion Io MHT 2 ATT_generic 30% 0% - 64% 339.07 -0.35 2031 607.11 109.48 49.38 7% 64%
1 to Gasification 1

lo recycling, Dirty MRF 1, SRF to Dry AD with electricity o Dirty MRF 1 ATT._generic 30% 0% - 63% 339.29 036 2031 560.24 109.48 37.12 lo recycling, Dirty MRF 1, 76% 63%
Gasification 1 generation SRF (o Gasification 1

mid -d recycling, Dirty
mid -d Dirty MRF 1 ATT_generic 30% 0% - 61% 340.52 -0.36 2031 507.85 96.27 36.62 MRF 1, SRF to 75% 61%
Gasification 1

mid -d recycling, Dirty MRF 1, SRF to | Wet AD with biogas to
Gasification 1 transport fuel

mid -d recycling, Dirty

mid -d recycling, Dirty MRF 1, SRF to | Wet AD with biogas to mid -d Dirty MRF 1 ATT._generic 30% 0% - 61% 340.52 036 2031 507.53 96.27 3653 MRF 1, SRF to 75% 61%

Gasffication 1 grid injection BARMAS
mid -f recyciing, MHT 1, SRF to Wet AD with electricity mid -f MHT 1 ATT._generic 30% 0% - 61% 340.53 034 2031 591.76 105.12 49.73 mid -f recycling, MHT 1, 76% 61%
Gasification 1 generation SRF to Gasification 1

NC recycling, MBT
NC MBT aerobic 3 power_station_generic 36% 0% - 50% 340.54 -0.35 2031 588.97 83.05 71.07 aerobic 3, SRF to 38% 50%
power_station_generic

NC recycling, MBT aerobic 3, SRFto | Wet AD with biogas to
power_station_generic transport fuel

NC recycling, MBT

NG recycling, MBT aerobic 3, SRFto | Wet AD with biogas to NG MBT aerobic 3 | power_station_generic 36% 0% - 50% 340.54 035 2031 588.80 83.05 71.02 aerobic 3, SRF to 38% 50%

power_station_generic grid injection poveer_station_generic
Incineration 3

o recycling, Incineration 3 (medium  Dry AD with electricity o (medium 0% 0% 579 34255 030 2031 578.49 109.48 41.89 o recycling, Incineration 3 24 579

CHP)_total generation CHP) totl (medium CHP)_total

o recycling, MBT aerobic

lo recycling, MBT aerobic 3, SRFto |Wet AD with electricity o MBT aerobic 3 | power_station_generic 36% 0% - 43% 343.17 043 2031 573.64 109.48 40.62 3, SRF to 70% 3%

power_station_generic generation power.station_generic
mid -f recycling, MHT 2,

mid -f recyciing, MHT 2, SRF to Dry AD with electricity mid -f MHT 2 incineration_generic 30% 0% - 61% 343.42 -0.32 2031 59557 105.12 50.73 SRF to Incineration 1 76% 61%

Incineration 1 (electricity only) generation

(electricity only)

hi recycling, MHT 1, SRF

hi recycling, MHT 1, SRF to Incineration Wet AD with electricity hi MHT 1 incineration_generic 30% 0% - 55% 343.48 037 2031 612.17 119.76 40.43 to Incineration 1 84% 55%

1 (electricty only) generation (electricity only)

lo recycling, MHT 1, SRF
1o recycling, MHT 1, SRF to Incineration Dry AD with electricity oo MHT 1 incineration_generic 30% 0% - 64% 345.16 -0.33 2031 607.14 109.48 49.39 o Incineration 1 % 64%
1 (electricity only) generation

(electricity only)

mid -d recycling, MHT 1, SRF to mid -d recycling, MHT 1,

o recyl Aerobic Digestion mid -d MHT 1 ATT generic 30% 0% E 70% 345.66 -0.36 2031 549.87 96.27 4761 ey g, 76% 70%
Incineration 1
lo recycling, Incineration 1 (electricity  Wet AD with biogas to o oleticty - % — 46,34 027 2031 2366 109.48 o758 lo recycling, Incineration 1 . —
only)_total transport fuel e (electricity only)_total
lo recycling, Incineration 1 (electricity  Wet AD with biogas to Incineration 1 lo recycling, Incineration 1
yeiing, ( y log o (electricity 30% 0% 57% 346.34 -0.27 2031 522.97 109.48 27.36 yoling, 74% 57%
only)_total grid injection e (electricity only)_total
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor' Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency  Calorific Value (CV) from eps Costs
(%) biomass (%) Carbon Intensity i
ot Fraction of municipal CV from
onti 2D opti Recy Primary Secondary (Thermal) pert Total onti waste recycled (including ~ biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P °
costs) (EM)
mid -f recycling, MBT
mid -f recycling, MBT aerobic 4, SREt0. x4 pigestion mid -f MBT aerobic 4 power_station_generic 36% 0% - 68% 347.32 -0.41 2031 597.85 105.12 51.32 aerobic 4, SRF to 73% 68%
power_station_generic poveer_station_generic
lo recycling, MBT AD 2
lo recycling, MBT AD 2 (SRF), SRF 10 a1 pigestion lo MBT AD 2 (SRF) ATT generic 30% 0% - 62% 348.01 -0.33 2031 583.15 109.48 43.11 (SRF), SRF to 74% 62%
Gasification 1 Gusification 1
mid -d recycling, MBT AD
mid -d recycling, MBT AD 2 (SRF), SRF |, . pigestion mid -d MBTAD 2 (SRF) | incineration_generic 30% 0% - 66% 349.19 -0.34 2031 526.48 96.27 41.49 2 (SRF), SRF o 74% 66%
o Incineration 1 (electricity only) Incineration 1 (electricity
only)
mid -f recycling,
mid - recycling, Gasification Gas Wet AD with biogas to mid -f Gasification Gas 32% 0% 52% 349.83 0.28 2031 513.02 105.12 29.13 Gasification Gas Engine 73% 529
Engine 2 total transport fuel Engine 2._total P
mid -f recycling,
mid - recycling, Gasification Gas Wet AD with biogas to mid -f Gasification Gas 32% 0% 52% 349.83 0.28 2031 512.44 105.12 28.97 Gasification Gas Engine 73% 529
Engine 2 total grid injection Engine 2._total P
mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to Wet AD with biogas to mid -d MBT aerobic 3 power_stafion_generic 36% 0% - 40% 349.84 -0.40 2031 519.91 96.27 3977 aerobic 3, SAF to 69% 40%
power_station_generic transport fuel pover_station_generic
mid -d recycling, MBT
mid -d recycling, MBT aerobic 3, SRF to Wet AD with biogas to mid -d MBT aerobic 3 power_stafion_generic 36% 0% - 40% 349.84 -0.40 2031 519.59 96.27 39.69 aerobic 3, SAF to 69% 40%
power_station_generic grid injection poveer_station_generic
mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with biogas to mid -d Gasification Gas 32% 0% 57% 349.92 0.33 2031 47062 96.27 26.88 Gasification Gas Engine 74% 57%
Engine 2 total transport fuel Engine 2._total 2 ol
mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with biogas to mid -d Gasification Gas 32% 0% 57% 349.92 0.33 2031 47030 96.27 26.79 Gasification Gas Engine 74% 57%
Engine 2 total grid injection Engine 2._total P
mid -f recycling, MBT
mid -f recycling, MBT aerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 power_stafion_generic 36% 0% - 38% 350.42 -0.37 2031 567.76 105.12 43.45 aerobic 1, SRF to 68% 38%
power_station_generic transport fuel pover_station_generic
mid -f recycling, MBT
mid -f recycling, MBT aerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 power_stafion_generic 36% 0% - 38% 350.42 -0.37 2031 567.18 105.12 43.30 aerobic 1, SAF to 68% 38%
power_station_generic grid injection poveer_station_generic
mid -f recycling, MHT 1,
mid -f recycling, MHT 1, SRF to Aerobic Digestion mid -f MHT 1 power_station_generic 36% 0% - 61% 351.04 -0.41 2031 595.55 105.12 50.72 SRF o 75% 61%
power_station_generic pover_station_generic
NC recycling, Dirty MRF
NG recycling, Dirty MRF 1, SRFto et AD with biogas to NC Dirty MRF 1 incineration_generic 30% 0% - 69% 351.11 -0.26 2031 546.42 83.05 50.93 1, SRF to Incineration 1 50% 69%
Incineration 1 (electricity only) transport fuel (slectrcity onl)
NC recycling, Dirty MRF
NG recycling, Dirty MRF 1, SRF o Wet AD with biogas to NG Dirty MRF 1 incineration_generic 30% 0% - 69% 351.11 -0.26 2031 546.25 83.05 59.89 1, SRF to Incineration 1 50% 69%
Incineration 1 (electricity only) grid injection (slectricity onl)
hi recyciing, MBT aerobic
hi recycling, MBT aerobic 1, SRFto et AD with biogas to hi MBT aerobic 1 incineration_generic 30% 0% - 33% 351.16 -0.29 2031 603.11 119.76 38.06 1, SRF to Incineration 1 78% 33%
Incineration 1 (lectricity only) transport fuel (slectrcity onl)
hi recyciing, MBT aerobic
hi recycling, MBT aerobic 1, SRFto et AD with biogas to hi MBT aerobic 1 incineration_generic 30% 0% - 33% 351.16 -0.29 2031 602.17 119.76 37.81 1, SRF to Incineration 1 78% 33%
Incineration 1 (lectricity only) grid injection (slectrcity onl)
hi recyciing, MBT AD 2
hi recycling, MBT AD 2 (SRF), SRF to. - Wet AD with elecricity hi MBTAD 2 (SRF) incineration_generic 30% 0% - 54% 351.45 -0.36 2031 595.36 119.76 36.03 (SRF), SAF to 81% 54%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -f recycling, True Pyrolysis 1_total | V6t AD with biogas to mid -f True Pyrolysis 32% 0% 52% 351.51 -0.27 2031 540.74 105.12 36.38 mid -f recycling, True 73% 52%
transport fuel 1_fotal Pyrolysis 1_total
mid -f recycling, True Pyrolysis 1_total |Vt AD with biogas to mid -f True Pyrolysis 32% 0% 52% 351.51 -0.27 2031 540.16 105.12 36.23 mid -f recycling, True 73% 52%
grid injection 1_fotal Pyrolysis 1_total
mid -d recycling, True Pyrolysis 1_total |6t AD with biogas to mid -d True Pyrolysis 32% 0% 57% 351.89 -0.32 2031 497.39 96.27 33.88 mid -d reoycling, True 74% 57%
transport fuel 1_total Pyrolysis 1_total
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
(%) biomass (%) Carbon Intensity .
oo Fraction of municipal CcV from
Ontion AD option Recycling Primary Secondary (Thermal) Pertoer o Total Ontion name waste recycled (including  biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Untreated | Treated (energy) EPS (mass) 8 N Collection .
Electricity Heat achievedup | EX (inc Disposal (£/t) outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1)
t collection
costs) (EM)
mid -d recycling, True Pyrolysis 1_total |Vt AD with biogas to mid -d True Pyrolysis 32% 0% 57% 351.89 -0.32 2031 497.07 96.27 33.80 mid -d reoycling, True 74% 57%
grid injection 1_total Pyrolysis 1_total

hi recyciing, MHT 2, SRF to Aerobic Digestion hi MHT 2 power_station_generic 36% 0% - 55% 35257 -0.43 2031 618.27 119.76 42.02 hi recyciing, MHT 2, SRF 83% 55%
power_station_generic to power_station_generic
mid -f recyciing, MHT 1, SRF to Dry AD with electricity mid -f MHT 1 ATT_generic 30% 0% - 61% 353.39 -0.32 2031 59557 105.12 50.73 mid -f recycling, MHT 1, 76% 61%
Gasification 1 generation SRF to Gasification 1

mid -f recyciing, Dirty
mid -f recyciing, Dirty MRF 1, SRFto | Wet AD with biogas to mid -f Dirty MRF 1 incineration_generic 30% 0% - 58% 353.69 033 2031 549.22 105.12 38.60 MRF 1, SAF to 75% 58%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity

only)

mid -f recyciing, Dirty
mid -f recyciing, Dirty MRF 1, SRFto | Wet AD with biogas to mid -f Dirty MRF 1 incineration_generic 30% 0% - 58% 353.69 033 2031 548.64 105.12 38.45 MRF 1, SAF to 75% 58%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)

mid -d recycling, MBT
mid -d MBT aerobic 4 ATT_generic 30% 0% - 65% 354.32 -0.37 2031 553.40 96.27 48.54 aerobic 4, SRF to 72% 65%
Gasification 1

mid -d recycling, MBT aerabic 4, SRF to Dry AD with electricity
Gasification 1 generation

o recycling, MBT aerobic

lo recycling, MBT aerobic 3, SRF to | Dry AD with electricity o MBT aerobic 3 | power_station_generic 36% 0% - 3% 354.96 -0.41 2031 578.19 109.48 4181 3, SRF to 70% 3%

power_station_generic generation power_station_generic
hi recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low " . } hi recycling, Incineration " .
CHP) total ransport fuel hi ) total 22% 10% 47% 355.46 0.28 2031 602.00 119.76 37.77 2 (low GHP)_total 80% 47%
hi recycling, Incineration 2 (low Wet AD with biogas to Incineration 2 (low o } hi recycling, Incineration " .
CHP) otal grid injecton hi ) total 22% 10% 47% 355.46 0.28 2031 601.07 119.76 37.52 2 (low GHP)_total 80% 47%

NG recycling, MBT
NC MBT aerobic 3 power_station_generic 36% 0% - 50% 355.89 -0.36 2031 587.44 83.05 70.67 aerobic 3, SRF to 38% 50%
power_station_generic

NG recycling, MBT aerobic 3, SRFto  Wet AD with electricity
power_station_generic generation

NG recycling, MBT
NC MBT aerobic 3 power_station_generic 36% 0% - 50% 357.70 -0.35 2031 588.54 83.05 70.96 aerobic 3, SRF to 38% 50%
power_station_generic

NC recycling, MBT aerobic 3, SRFto  Dry AD with electricity
power_station_generic generation

o recycling, MBT aerobic
lo MBT aerobic 1 incineration_generic 30% 0% - 43% 358.28 -0.28 2031 579.97 109.48 42.28 1, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) transport fuel

o recycling, MBT aerobic
lo MBT aerobic 1 incineration_generic 30% 0% - 43% 358.28 -0.28 2031 579.28 109.48 4210 1, SRF to Incineration 1 71% 43%
(electricity only)

o recycling, MBT aerobic 1, SRFto | Wet AD with biogas to
Incineration 1 (electricity only) grid injection

hi recycling, MBT AD 2
Aerobic Digestion hi MBT AD 2 (SRF) ~ power_station_generic 36% 0% - 54% 358.29 -0.44 2031 601.46 119.76 37.62 (SRF), SRF to 81% 54%
power_station_generic

hi recycling, MBT AD 2 (SRF), SRF to
power_station_generic

mid -f recycling, MBT AD

mid -f recycling, MBT AD 2 (SRF), SRF  Wet AD with electricity 2 (SRF), SRF to

s (oeticlts oo Soeraton md-  MBTAD2(SRF) incineration generic 30% 0% E 58% 359.47 -0.32 2031 567.22 105.12 4331 e arnions ooty 73% 58%
only)
Incineration 3 mid -d recycling,
mid -d recycling, Incineration 3 (medium Wet AD with electricity mid -d (medium 20% 20% 57% 359.53 034 2031 519.75 96.27 3973 Incineration 3 (medium 74% 57%
CHP) total generation oy o i
Io recycling, Gasification Gas Engine  Wet AD with eletricity o Gasification Gas - o — 5096 . 2031 2225 100.48 o717 Io recycling, Gasification aon —
2 fotal generation Engine 2 total - - - - - Gas Engine 2 fotal
lo recycling, MBT AD 1
lo recycling, MBT AD 1 (tandfil), SRF to.\Wet AD with electricity o MBT AD 1 (landfil)  incineration_generic 30% 0% - 55% 361.72 033 2031 570.68 109.48 30.85 (landfil), SRF to 72% 55%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
lo recycling, True Pyrolysis 1_total Wet AD with electricity o True Pyrolysis 32% 0% 57% 362.13 -0.30 2031 548.83 109.48 34.13 o recycling, True 74% 57%
generation 1_total Pyrolysis 1_total

o recycling, Dirty MRF 1,
lo Dirty MRF 1 incineration_generic 30% 0% - 63% 362,17 -0.37 2031 555.70 109.48 35.93 SRF to Incineration 1 76% 63%
(electricity only)

o recycling, Dirty MRF 1, SRF to Wet AD with electricity
Incineration 1 (electricity only) generation
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor’ Requit Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency _ Calorifc Value (CV) from ] Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
Option AD option Recycling Primary Secondary (Thermal) Pe"f)"""‘:me Total Option name waste recycled (including ~ biomass of
P P option Technology Treatment EPSlevel CAPEX+OP . Pt residual treatment  residual waste
Electricity Meat Untreated | Treated (energy) EPS (mass) i S CExne | Coleetion oot ey i o
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) N (1) P!
t collection
costs) (EM)
Incineration 3 mid -d recycling,
mid -d reoycling, Incineration 3 (medium Dry AD with electricity mid -d (medium 20% 20% 57% 363.38 033 2031 521.86 96.27 40.28 Incineration 3 (medium 74% 57%
CHP)_total generation
CHP)_total CHP)_total

NG recycling, Dirty MRF
NC Dirty MRF 1 incineration_generic 30% 0% - 69% 363.91 -0.27 2031 544.89 83.05 59.53 1, SRF to Incineration 1 50% 69%
(electricity only)

NG recycling, Dirty MRF 1, SRF to Wet AD with electricity
Incineration 1 (electricity only) generation

mid -f recycling, MBT
mid -f MBT aerobic 3 ATT_generic 30% 0% - 38% 365.24 -0.28 2031 567.76 105.12 43.45 aerobic 3, SRF to 69% 38%
Gasification 1

mid -f recycling, MBT aerobic 3, SRF to | Wet AD with biogas to
Gasification 1 transport fuel

mid -f recycling, MBT
mid -f MBT aerobic 3 ATT_generic 30% 0% - 38% 365.24 -0.28 2031 567.18 105.12 43.30 aerobic 3, SRF to 69% 38%
Gasification 1

mid -f recycling, MBT aerobic 3, SRF to | Wet AD with biogas to
Gasification 1 grid injection

NG recycling, Dirty MRF

NG recycling, Dirty MRF 1, SRF to Dry AD with electricity NG Dirty MRF 1 incineration_generic 30% 0% - 69% 365.36 026 2031 545.99 83.05 59.82 1, SRF to Incineration 1 50% 69%

Incineration 1 (electricity only) generation (electricity only)

mid -f recyciing,
mid - recycling, Gasification Gas Wet AD with biogas to mid -f Gasification Gas 30% 0% 52% 365.58 027 2031 527.19 105.12 3283 Gasification Gas Engine 73% 52%
Engine 1_total ransport fuel Engine 1_total 1 total

mid -f recycling,
mid - recycling, Gasification Gas Wet AD with biogas to mid -f Gasification Gas 30% 0% 52% 365.58 027 2031 526.60 105.12 3268 Gasification Gas Engine 73% 52%
Engine 1_total grid injection Engine 1_total 1 total

hi recycling, MHT 1, SRF
hi MHT 1 incineration_generic 30% 0% - 55% 366.40 -0.34 2031 618.31 119.76 42,03 to Incineration 1 84% 55%
(electricity only)

hi recycling, MHT 1, SRF to Incineration | Dry AD with electricity
1 (electricity only) generation

NC recycling, MBT
Aerobic Digestion NC MBT aerobic 3 power_station_generic 36% 0% - 50% 366.40 -0.35 2031 588.53 83.05 70.95 aerobic 3, SRF to 38% 50%
power_station_generic

NG recycling, MBT aerobic 3, SRF to
power_station_generic

hi recycling, MBT AD 2

hi recyciing, MBT AD 2 (SRF), SRF to | Dry AD with electricity hi MBT AD 2 (SRF)  incineration_generic 30% 0% - 54% 367.14 033 2031 601.50 119.76 3763 (SRF), SAFto 81% 54%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with biogas to mid -d Gasification Gas 30% 0% 57% 367.23 032 2031 484.30 96.27 3045 Gasification Gas Engine 74% 57%
Engine 1_total transport fuel Engine 1_total P
mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with biogas to mid -d Gasification Gas 30% 0% 57% 367.23 032 2031 483.98 96.27 3037 Gasification Gas Engine 74% 57%
Engine 1_total grid injection Engine 1_total P
Incineration 1
i recycling, Incineration 1 (electricity  Wet AD with biogas to i (eectichy 0% % pu— J— 028 201 557,30 1976 2607 hi recycling, Incineration 0% pu—
only)_total transport fuel 1 (electricity only)_total
only)_total
Incineration 1
i recycling, Incineration 1 (electricity  Wet AD with biogas to i (eectichy 0% % pu— 367,84 028 2081 556,36 1976 2582 hi recycling, Incineration 0% pu—
only)_total grid injection 1 (electricity only)_total
only)_total
mid -f recycling, MBT AD
mid -f recyciing, MBT AD 2 (SRF), SRF. |Dry AD with electricity mid -f MBTAD 2 (SRF) | incineration_generic 30% 0% - 58% 367.96 -0.30 2031 571.03 105.12 4430 2 (SRF), SRF 1o 73% 58%
o Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -f recyciing, MHT 2, SRF to Aerobic Digestion mid -f MHT 2 ATT_generic 30% 0% - 61% 368.33 -0.33 2031 595.55 105.12 50.72 mid -f recycling, MHT 2, 76% 61%
Gasification 1 SRF to Gasification 1
lo recycling, Gasification Gas Engine  Dry AD with electricity o Gasification Gas % % 5% 6875 029 2081 52678 109.48 2836 o recyciing, Gasification 4% 5%
2_total generation Engine 2 total Gas Engine 2 total
lo recycling, MBT aerobic 4, SRFto |y i pigestion Io MBT aerobic 4 ATT_generic 30% 0% - 73% 370.45 -0.37 2031 606.67 109.48 49.26 o recycling, MBT aerobic 74% 73%
Gasification 1 4, SRF to Gasification 1
o recycling, True Pyrolysis 1_total Dry AD with electricity lo True Pyrolysis 32% 0% 57% 371.01 -0.28 2031 553.37 109.48 35.32 o recycling, True 74% 57%
generation 1_total Pyrolysis 1_total

mid -d recycling, MBT
Aerobic Digestion mid -d MBT aerobic 4 power_station_generic 36% 0% - 65% 371.82 -0.41 2031 553.39 96.27 48.53 aerobic 4, SRF to 72% 65%
power_station_generic

mid -d recycling, MBT aerobic 4, SRF to
power_station_generic

SLR



Greenhouse Gas Modelling for Municipal Waste Appendix E 402-01183-00003
Greater London Authority 31 June 2011

APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from EPS Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated |  Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t (1) P °

collection
costs) (EM)

NG recycling, Dirty MRF
Aerobic Digestion NC Dirty MRF 1 incineration_generic 30% 0% - 69% 372,55 -0.26 2031 545.98 83.05 59.82 1, SRF to Incineration 1 50% 69%
(electricity only)

NG recycling, Dirty MRF 1, SRF to
Incineration 1 (electricity only)

o recycling, Dirty MRF 1,
lo Dirty MRF 1 incineration_generic 30% 0% - 63% 372,59 -0.35 2031 560.24 109.48 37.12 SRF to Incineration 1 76% 63%
(electricity only)

o recycling, Dirty MRF 1, SRF to Dry AD with electricity
Incineration 1 (electricity only) generation

o recycling, MHT 2, SRF
Aerobic Digestion lo MHT 2 incineration_generic 30% 0% - 64% 372.66 -0.34 2031 607.11 109.48 49.38 to Incineration 1 7% 64%
(electricity only)

o recycling, MHT 2, SRF to Incineration
1 (electricity only)

mid -d recycling, MBT

mid -d recycling, MBT aerobic 4, SRF to Wet AD with electricity aerobic 4, SRF to

mid -d MBT aerobic 4 | incineration_generic 30% 0% - 65% 37274 -0.38 2031 551.30 96.27 47.99 72% 65%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
lo recycling, MBT AD 1
lo recycling, MBT AD 1 (landill, SRF to | Dry AD with electricity o MBT AD 1 (landfil)  incineration_generic 30% 0% - 55% 373.44 031 2031 575.22 109.48 41.04 (landfil), SRF to 72% 55%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid - recycling, Gasification 1_total | \6{AD with biogas to mid-f  Gasification 1_total 30% 0% 52% 373.66 -0.27 2031 449.28 105.12 12.45 mid -f recycling, 73% 52%
transport fuel Gasification 1_total
mid - recycling, Gasification 1_total | \VSUAD with biogas to mid-f  Gasification 1_total 30% 0% 52% 373.66 -0.27 2031 44870 105.12 12.29 mid -f recycling, 73% 52%
grid injection Gasification 1_total
mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Wet AD with electricity mid -f MHT 1 incineration_generic 30% 0% - 61% 375.12 033 2031 591.76 105.12 49.73 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) generation

(electricity only)

mid -d recycling, Dirty

mid -d recycling, Dirty MRF 1, SRF to | Wet AD with biogas to mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 375.82 035 2031 507.85 96.27 36.62 MRF 1, SAF to 75% 61%
Incineration 1 (electricity only) transport fuel Incineration 1 (electricity

only)

mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRF to | Wet AD with biogas to mid -d Dirty MRF 1 incineration_generic 30% 0% - 61% 375.82 035 2031 507.53 96.27 3653 MRF 1, SAF to 75% 61%
Incineration 1 (electricity only) grid injection Incineration 1 (electricity

only)
mid -d recycling, Gasification 1_total |6t AD with biogas to mid-d  Gasification 1_total 30% 0% 57% 376.18 -0.32 2031 409.06 96.27 10.76 mid -d recycling, 74% 57%

transport fuel Gasification 1_total

mid -d recycling, Gasification 1_total |V StAD with biogas to mid-d  Gasification 1_total 30% 0% 57% 376.18 -0.32 2031 408.74 96.27 10.68 mid -d recycling, 74% 57%

grid injection Gasification 1_total

mid -f recycling, MBT AD
Aerobic Digestion mid -f MBT AD 2 (SRF) ATT_generic 30% 0% - 58% 377.32 -0.32 2031 571.00 105.12 44.30 2 (SRF), SRF to 73% 58%
Gasification 1

mid -f recycling, MBT AD 2 (SRF), SRF
to Gasification 1

o recycling, Gasification Gas Engine  Wet AD with electricity o Gasification Gas 30% 0% 579 378.40 031 2031 s35.62 10948 2073 o recycling, Gasification

1_total generation Engine 1_total Gas Engine 1_total 74% 57%

hi recycling, MBT aerobic
hi MBT aerobic 3 power_station_generic 36% 0% - 33% 378.77 -0.44 2031 594.56 119.76 35.82 3, SRF to 78% 33%
power_station_generic

hi recycling, MBT aerobic 3, SRFto  Wet AD with electricity
power_station_generic generation

Incineration 3

o recycling, Incineration 3 (medium o recycling, Incineration 3

i Aerobic Digestion o c(;‘ns)du:lor‘r; | 20% 20% 57% 379.65 -0.30 2031 578.46 109.48 41.88 e G o 74% 57%
Incineration 3 mid -f recycling,
mid -f recycling, Incineration 3 (medium  Wet AD with electricity mid -f (medium 20% 20% 52% 380.06 031 2031 561.61 105.12 4184 Incineration 3 (medium 73% 52%
CHP)_total generation ciipy ot CHpy i
hi recyciing, MBT AD 1
hi recyciing, MBT AD 1 (landfil), SRF to. Wet AD with electricity hi MBT AD 1 (landfil)  incineration_generic 30% 0% - 7% 380.12 036 2031 590.64 119.76 3479 (landfil), SRF to 79% 47%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
mid -d recycling, MHT 1,
mid -d recycling, MHT 1, SRF to Aerobic Digestion mid -d MHT 1 incineration_generic 30% 0% - 70% 380.30 -0.35 2031 549.87 96.27 47.61 SRF to Incineration 1 76% 70%
Incineration 1 (electricity only) oty
mid -d recycling, Incineration 3 (medium Incineration 3 mid -d recycling,
Ty recycing, ( Aerobic Digestion mid -d (medium 20% 20% 57% 383.03 -0.33 2031 521.84 96.27 4028 Incineration 3 (medium 74% 57%
) CHP)_total CHP)_total
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APPENDIX E - SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE

Table 1: Carbon Intensity 'Floor' Requi Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~Calorific Value (CV) from Eps Costs
(%) biomass (%) Carbon Intensity Fraction of municipal CV from
Optic AD opti Recycling Primary Secondary (Thermal) b 'F'°°' Total opti waste recycled (including  biomass of
ption option option Technology Treatment ‘erformance EPS level  CAPEX+OP . ption name residual treatment residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P °
costs) (EM)

o recyciing, MBT AD 2

lo recycling, MBT AD 2 (SRF), SRFto | o\ i pigestion Io MBTAD 2 (SRF) | incineration_generic 30% 0% - 62% 383.39 -0.32 2031 583.15 109.48 311 (SRF), SAF to 74% 62%

Incineration 1 (electricity only) Incineration 1 (electricity
only)

o recycling, MBT aerobic
lo MBT aerobic 1 power_station_generic 36% 0% - 43% 384.71 -0.41 2031 573.64 109.48 40.62 1, SRF to 70% 43%
power_station_generic

o recycling, MBT aerobic 1, SRFto  Wet AD with electricity
power_station_generic generation

mid -d recycling, MBT
mid -d MBT aerobic 1 power_station_generic 36% 0% - 40% 385.67 -0.38 2031 519.91 96.27 39.77 aerobic 1, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerabic 1, SRF to| Wet AD with biogas to
power_station_generic transport fuel

mid -d recycling, MBT
mid -d MBT aerobic 1 power_station_generic 36% 0% - 40% 385.67 -0.38 2031 519.59 96.27 39.69 aerobic 1, SRF to 69% 40%
power_station_generic

mid -d recycling, MBT aerabic 1, SRF to| Wet AD with biogas to
power_station_generic grid injection

Incineration 3 mid -f recycling,
mid -f recycling, Incineration 3 (medium | Dry AD with electricity mid -f (medium 20% 20% 52% 385.80 029 2031 565.43 105.12 1284 Incineration 3 (medium 73% 52%
CHP) total generation CHP). totl CHP)_total

mid -d recycling, MBT AD
mid -d recycling, MBT AD 1 (landfill, | Wet AD with electricity mid-d  MBTAD 1 (landfil) incineration_generic 30% 0% - 56% 385.84 035 2031 514.12 96.27 38.26 1 (landfilh, SRF to 71% 56%
SRF to Incineration 1 (elecricity only)  generation Incineration 1 (electricity

only)

mid -d recycling, Dirty
mid -d recycling, Dirty MRF 1, SRFto | Wet AD with electricity mid -d Dirty MRF 1 ATT._generic 30% 0% - 61% 386.95 037 2031 504.93 96.27 35.85 MRF 1, SRF to 75% 61%

Gasification 1 generation Gasification 1

mid -f recycling, Dirty

mid -f recyciing, Dirty MRF 1, SRFto | Wet AD with electricity mid -f Dirty MRF 1 ATT._generic 30% 0% - 58% 387.18 036 2031 543.92 105.12 37.21 MRF 1, SRF to 75% 58%

Gasification 1 generation Gosificaton 1
o recycling, Gasification Gas Engine  Dry AD with electricity o Gasification Gas 0% % 5% J— 029 201 54037 109.48 a2 o recycling, Gasification 4% 5%
1_total generation Engine 1_total - - - - : Gas Engine 1_total

mid -f recycling, MHT 1,
mid -f recyciing, MHT 1, SRF to Dry AD vith electricity mid -f MHT 1 incineration_generic 30% 0% - 61% 387.85 -0.31 2031 59557 105.12 50.73 SRF to Incineration 1 76% 61%
Incineration 1 (electricity only) generation

(electricity only)

Wet AD with electricity o recycling, Gasification

lo recycling, Gasification 1_total lo Gasification 1_total 30% 0% 57% 387.95 -0.30 2031 461.08 109.48 11.47 74% 57%
generation 1_total
mid -d recycling, MBT
mid -d recycling, MBT aerobic 4, SRF to Dry AD with electricity mid -d MBT aerobic 4 | incineration_generic 30% 0% - 65% 388.48 037 2031 553.40 96.27 4854 asrobic 4, SFF to 72% 65%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
NC recycling, MBT
NG recycling, MBT aerobic 1, SRFto | Wet AD with biogas to NC MBT aerobic 1 | power_station_generic 36% 0% - 50% 388.71 -0.31 2031 588.97 83.05 71.07 aerobic 1, SRF to 38% 50%

power_station_generic transport fuel power_station_generic

NG recycling, MBT

NG recycling, MBT aerobic 1, SRFto | Wet AD with biogas to NC MBT aerobic 1 | power_station_generic 36% 0% - 50% 388.71 -0.31 2031 588.80 83.05 71.02 aerobic 1, SRF to 38% 50%

power_station_generic grid injection power station. generic
mid -d recycling,
mid -d recycling, Gasification Gas Wet AD with electricity mid -d Gasification Gas 32% 0% 57% 390.75 034 2031 467.70 96.27 26.11 Gasification Gas Engine 74% 57%
Engine 2 total generation Engine 2 total Soshe
Incineration 3
hi recycling, Incineration 3 (medium  Wet AD with electricity i o o0 a0 - 29085 05 2031 59150 1976 5.0 hi recycling, Incineration a0 -
CHP) total generation oy e 3 (medium CHP)_total

mid -d recycling, Dirty

mid -d recycling, Dirty MRF 1, SRF to | Dry AD with electricity mid -d Dirty MRF 1 ATT._generic 30% 0% - 61% 392.40 036 2031 507.03 96.27 36.40 MRF 1, SRF to 75% 61%

Gasification 1 generation Gosificaton 1
mid -d recycling, MBT AD
mid -d recycling, MBT AD 1 (fandfil), - Dry AD with electricity mid-d  MBTAD 1 (landfil) incineration_generic 30% 0% - 56% 393.02 0.34 2031 516.22 96.27 38.81 1 (landfilh, SRF to 71% 56%
SRF (o Incineration 1 (elecricity only)  generation Incineration 1 (electricity
only)
mid -d recycling, True Pyrolysis 1_total V.6t AD wilh electricity mid -d True Pyrolysis 32% 0% 57% 393.41 033 2031 494.47 96.27 3311 mid -d reoycling, True 74% 57%
generation 1_total Pyrolysis 1_total

mid -f recycling, MBT
mid -f MBT aerobic 3 power_station_generic 36% 0% - 38% 393.58 -0.42 2031 562.45 105.12 42.06 aerobic 3, SRF to 68% 38%
power_station_generic

mid -f recycling, MBT aerobic 3, SRF to Wet AD with electricity
power_station_generic generation
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APPENDIX E — SCENARIO OUTPUTS - SCENARIOS MEETING THE EPS LEVEL IN 2031 AND THE CARBON INTENSITY FLOOR, RANKED BY CARBON INTENSITY FLOOR PERFORMANCE
Table 1: Carbon Intensity 'Floor" Data Table 2: Biomass within Residual Waste Streams
Assumed gross generation efficiency ~ Calorific Value (CV) from Eps Costs
%) biomass (%) Carbon Intensity Fraction of municipal cV from
onti 2D opti Recy Primary Secondary (Thermal) N 'F'°°' Total onti waste recycled (including  biomass of
ption option option Technology Treatment rerformance EPSlevel CAPEX+OP . ption name residual treatment  residual waste
Electricity Heat Untreated | Treated (energy) EPS (Mass) | ,cpievedup  EX(inc  COMECtioON  picoosal () outputs) (%)
waste waste (SRF)  (gCO2e/kWh)  (tCO2e/tonne) t collection (1) P °
costs) (EM)
lo recycling, Gasification 2_total Wet AD with biogas to o Gasification 2_total 21% 0% 57% 393.60 -0.25 2031 560.29 109.48 37.13 o recycling, Gasification 74% 57%
transport fuel 2_total
o recycling, Gasification 2_total Wet AD with biogas to lo Gasification 2_total 21% 0% 57% 393.60 -0.25 2031 559.60 109.48 36.95 o recycling, Gasification 74% 57%
grid injection 2_total
lo recycling, MHT 1, SRF to Gasification | o, i pigestion Io MHT 1 ATT_generic 30% 0% - 64% 393.91 -0.34 2031 607.11 109.48 49.38 lo recycling, MHT 1, SRF 7% 64%
1 to Gasification 1
hi recycling, MBT aerobic
hi recyciing, MBT aerobic 3, SRFto | Dry AD with electricity hi MBT aerobic 3 | power_station_generic 36% 0% - 33% 394.78 -0.41 2031 600.70 119.76 37.43 3, SRF to 78% 33%
power_station_generic generation power.station_generic
lo recycling, Dirty MRF 1, SRF to Aerobic Digestion lo Dirty MRF 1 ATT_generic 30% 0% - 63% 395.13 -0.36 2031 560.21 109.48 37.11 o recycling, Dirty MRF 1, 76% 63%
1 SRF (o Gasification 1
mid -f recycling,
mid -f recycling, Incineration 2 (low  Wet AD with biogas to migf  Ineineration 2 low 20% 10% 52% 395.17 026 2031 569.62 105.12 43.94 Incineration 2 (low 73% 52%
CHP)_total transport fuel CHP)_total CHP) toia
mid -f recycling,
mid -f recycling, Incineration 2 (low  Wet AD with biogas to migf  Ineineration 2 (low 20% 10% 52% 395.17 026 2031 569.04 105.12 1378 Incineration 2 (low 73% 52%
CHP)_total grid injection CHP)_total CHP) toia
mid -d recycling,
mid -d recycling, Gasification Gas Dry AD with electricity mid -d Gasification Gas 32% 0% 57% 395.41 033 2031 469.80 96.27 26.66 Gasification Gas Engine 74% 57%
Engine 2 {otal generation Engine 2 total 2 ol
mid -f recyciing, Dirty
mid -f recyciing, Dirty MRF 1, SRFto | Dry AD with electricity mid -f Dirty MRF 1 ATT._generic 30% 0% - 58% 395.52 034 2031 547.73 105.12 38.21 MRF 1, SRF to 75% 58%
Gasification 1 generation Gosificaton 1
mid -d recycling,
mid -d reoycling, Incineration 2 (low - Wet AD with biogas to mid-g | neineration 2 (low 20% 10% 57% 395.96 031 2031 525.29 96.27 4118 Incineration 2 (low 74% 57%
CHP)_total transport fuel CHP)_total CHP) toial
mid -d recycling,
mid -d reoycling, Incineration 2 (low - Wet AD with biogas to mid-g | 'neineration 2 (low 20% 10% 57% 395.96 031 2031 524.97 96.27 41.10 Incineration 2 (low 74% 57%
CHP)_total grid injection CHP)_total CHP) toial
hi recycling, MBT AD 1
hi recyciing, MBT AD 1 (landfil), SRF to | Dry AD with electricity hi MBT AD 1 (landfil)  incineration_generic 30% 0% - 7% 397.09 033 2031 596.78 119.76 36.40 (landfil), SRF to 79% 47%
Incineration 1 (electricity only) generation Incineration 1 (electricity
only)
hi recyciing, Dirty MRF 1, SRF to Wet AD with electricity hi Dirty MRF 1 ATT._generic 30% 0% - 52% 397.20 038 2031 578.08 119.76 3151 hi recycling, Dirty MRF 1, 82% 52%
Gasification 1 generation SRF (o Gasification 1
o recycling, Gasification 1_total Dry AD with electricity lo Gasification 1_total 30% 0% 57% 397.43 -0.28 2031 465.62 109.48 12.36 o recycling, Gasification 74% 57%
generation 1_total
o recycling, MBT aerobic
lo recycling, MBT aerobic 1, SRFto | Dry AD with electricity Io MBT aerobic 1 | power_station_generic 36% 0% - 43% 397.93 -0.38 2031 578.19 109.48 41.81 1, SRF to 70% 43%
power_station_generic generation power.station_generic
mid -d recycling, True Pyrolysis 1_total O AD with electricity mid -d True Pyrolysis 32% 0% 57% 398.13 -0.32 2031 496.57 96.27 33.66 mid -d reoycling, True 74% 57%
generation 1_total Pyrolysis 1_total
mid - recyciing, MBT
mid -f recycling, MBT aerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 ATT_generic 30% 0% - 38% 398.36 -0.27 2031 567.76 105.12 43.45 aerobic 1, SRF to 69% 38%
Gasification 1 transport fuel afoation 1
mid -f recyciing, MBT
mid -f recycling, MBT aerobic 1, SRF to. Wet AD with biogas to mid -f MBT aerobic 1 ATT_generic 30% 0% - 38% 398.36 -0.27 2031 567.18 105.12 43.30 aerobic 1, SRF to 69% 38%

Gasification 1 grid injection

Gasification 1
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APPENDIX F — EXAMPLE CHP SCHEMES

F1: UK Schemes

Nottingham

Nottingham’s community heating system was first established during the 1960’s and serves
houses, flats, offices, two major city centre shopping developments, a leisure centre and
other industrial and commercial premises. The two main heat sources for the scheme are:

e fossil fuelled power station with a steam turbine generator, and
e Incineration facility consuming some 147kt/a of domestic waste.

The development of the community heating scheme is a cooperative arrangement between
public and private sector organisations. The scheme is operated by EnviroEnergy
(Nottingham) Limited through a local government and private sector partnership between
Nottingham City Council and Dalkia Energy plc. The scheme can generate up to 10MW, of
electricity and supply up to 50MW,, of heat is supplied to commercial customers including
Nottingham Trent University, the Victoria Centre shopping centre and the Inland Revenue
building.

Energy efficiency figures submitted by WRG as part of a planning application indicate the
following energy efficiencies®

Efficiency
Waste Throughput (tpa) 154,069
Waste typical CV (MJ/kg) 9.5
Total heat supply (GWh) 406.5
Gross power generation 65.2 16%
(GWh)
Net power exported (GWh) 46.4 11.4%
Available  Heat  export 143.3 35.2%
(GWh)
Net plant efficiency (max) 189.7 46.6%
Actual heat export in 2007 94.845 23.3%
(GWh)
Net plant efficiency (actual) 141.2 34.7%

Sheffield

During the 1980’s, Sheffield City Council decided to explore a city-wide community heating
scheme and formed an independent company (Sheffield Heat and Power — SHP) to own,
operate and finance the CH network. The primary heat source for the CH system was the
city’s Incineration plant.

The CHP plant was replaced with a new plant with a MSW capacity of 225kt/yr,
20MWe/32MWth plant at the end of 2005.

Over 3,500 homes have now been connected to the heating system, designed to heat all
habitable rooms to 21°C. Tenants pay a weekly standing charge with their rent to cover part

30 http://nottfoe.gn.apc.org/wrg10.pdf
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of the costs of heat, with the remainder being paid for on the basis of usage, via prepayment
cards inserted into a heat meter (metering based on actual use rather than apportioning
meters). These cards are bought from local outlets such as shops and post offices. In
addition all of the largest commercial and institutional consumers of heat in the city centre
have also been connected onto the scheme.

Grimsby*'

Located near Grimsby, at Stallingborough in North East Lincolnshire, the site is operated by
Newlincs Developments Lid, a subsidiary of Cyclerval-UK which is a wholly owned
subsidiary of the French-based Tiru Group.

Operated on a 25-year contract for North East Lincolnshire Council, the facility has been
designed to process around 56k/a household waste from the local community, providing
3MW electricity and 3MW hot water to an adjacent industrial facility.

The overall energy use equates to a system energy efficiency of 31%.
Shetland

Shetland Heat Energy and Power Ltd** has been serving district heating to both domestic
and non domestic properties in Lerwick since 1998. The heat used in the scheme is
generated at a Energy from waste Incinerator located on the outskirts of Lerwick with heat
distributed through a network of pre-insulated pipes stretching over 30km and supplying in
the region of 1,000 customers.

In addition to the Energy from waste Plant, the Lerwick scheme has an oil-fired Peak Load
Boiler Station to assist with meeting instantaneous peak demands, typically in the morning
and tea-time, and also to maintain the supply during periods of downtime for maintenance
and servicing of the WTE. The boiler station has 3 oil-fired boilers, providing a back-up of 15
MW in order to maintain and provide security of supply during periods of WTE downtime.
This down time period is limited to 40days/a, spread across a two main shutdowns in the
Spring and Autumn.

System tariffs for domestic properties are as follows (effective 01 October 2011)

e Basic Charge: 5p per kWh;
e Annual Standing Charge: £100;
e Connection Fee: £605.

SELCHP

South East London Combined Heat and Power (SELCHP) is a 31MWe (net) Incineration
plant located in South East London. Originally planned to provide heat for local community
heating schemes, the community heating arrangements were never realised. The plant
remains a power-only scheme processing 420kt/a municipal waste.

The steam turbine has tapping arrangements to allow retrofit of community heating heat
exchangers. However to date the economics have failed to justify an investment in
community heating infrastructure.

31 http://www.newlincs.com/b_news_010805.htm
32 http://www.sheap-Itd.co.uk/
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Slough Heat and Power

Slough Heat and Power is a 50MWe/20MWth CHP power station based on Slough Trading
Estate that utilises biomass fuel in the form of woodchips to generate electricity which is
distributed to the National Grid and heat which is utilised on the Trading Estate via a steam
and hot water distribution network. The power station dates back to the 1920’s and operated
on coal until 2000.

Since 2002 the plant has had the capability of processing biomass wastes through its two
fluidised bed boilers. The plant also accepts a product called “fibre fuel” (100,000 tpa)
produced from non-recyclable card and paper.

With a 50MWe generation capacity the plant processes upwards of 500ktpa of waste derived

fuels. An input of 500 ktpa is equivalent to 173 MWth suggesting an energy efficiency in the
region of 40% (50MWe + 20MW1th/173 MW1h)

F2: European Examples

The situation in Europe is that a vast majority of plants are CHP enabled and in many
countries heat is the major form of energy use as depicted in Figure F1.

Figure F1: Energy recovery from waste incineration as a percentage of the heat
content of the input

33

Germany

The majority of the 67 Incineration plants in Germany operate as CHP, providing heat to
existing large municipal heating networks.

33 IEA Bioenergy Accomplishments from IEA Bioenergy. Task 36: Integrating Energy Recovery into Solid Waste
Management Systems (2007-2009) End of Task Summary Report
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Recently constructed Incineration plants have tended to be installed as heat-only facilities,
as power generation is less attractive, due to the price regulation of direct supply and poor
off-take prices being offered by the larger power companies.

Switzerland

There are 28 Incineration plants in Switzerland, of which 22 are CHP plants. Those without
heat off-take tend to be in rural regions where population density is low and there is an
absence of large heat consumers.

CHP in conjunction with Incineration in Switzerland is well established. As in Germany, the
older plants tend to be located in cities where they are connected to large community
heating networks that have an extensive heat demand. The cities (Basel, Bern, Zurich,
Lausanne, Geneva, Winterthur) have large distribution networks that supply both industrial
and household customers. Most of the networks pre-date the Incineration plants.

Newer plants only deliver heat to industry and other large consumers due to economic
constraints for establishing new CH networks.

All Incineration plants in Switzerland are owned and operated either by state owned

companies or the municipalities with the majority of community heating systems connected
to Incineration plants being owned and operated by the same authority.

F3: Examples of Non-Waste CHP

Whitehall District Heating System

The Whitehall District Heating System provides heat to 23 Government office buildings in
Whitehall, amounting to 270,000m? of floor space via an underground network of pipes,
totalling 24km in length. Electricity is generated by a gas turbine based unit producing
4. 7MW electricity and 9MW heat. Normal fuel is natural gas, with the ability to run on oil
during supply interruptions. The building uses only 400kW of the electricity generated; the
4.3MW balance is exported to the local electricity supplier London Energy.

Pimlico and Whitehall Decentralised Energy project*

The Pimlico and Whitehall Decentralised Energy project will interconnect and improve two
existing district heating systems allowing for further expansion of low-carbon heat networks
in Westminster. The project involves installing district heating pipe work between the
Whitehall and Pimlico district heating schemes in order to improve the operational efficiency
of the existing CHP plants.

The Pimlico scheme has an installed CHP capacity of 3.4MWth and 3.1MWe, supplying over
3,000 residential and 50 commercial customers.

34 http://www.lda.gov.uk/projects/pimlico-whitehall-decentralised-energy/index.aspx
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