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Executive summary

Introduction:

In order to meet UK obligations under EU law
, Waste Disposal Authorities are required to consider, develop and implement service and infrastructure strategies that will meet statutory targets for the diversion of biodegradable waste from landfill. Target dates have been set for this, along with the amount of diversion that is required. The time required to procure and construct such facilities is several years.  

The existing North London Waste Authority (NLWA) contract with London Waste Limited, has historically provided for high levels of landfill diversion, but comes to a close in 2014, and relies upon ageing facilities. 

Taken together, this means that the North London Waste Authority (NLWA) has a pressing need to develop a business case for future services, which considers these pressures, its current position, and the options that are available to it.

As a part of a wider Outline Business Case (OBC), this report sets out the scope, methodology and findings of an evaluation of the different waste management technical options that are to NLWA.  It adopts a methodology for this “Technical Options Appraisal” (TOA) that is set out by DEFRA guidance. It considers these waste management options in relation to the Authority’s obligations, wider policy objectives and practical waste management issues such as their cost and the evidence of technical suitability. In doing so the TOA provides a means of narrowing down the options to a shortlist, which may then be used to define a reference case, upon which more detailed aspects of the business case may be based, and an overall OBC constructed.

Report structure: 
The structure of this report reflects that it was developed over several months, with significant input from NLWA and its advisers, that the complexities of the situation in London lead to an evolution of the work, and a consequent need to take account of new information and develop improved scenarios for further stages of evaluation,. These are reported here as follows:

· Initial broad screening of options 

– Annexe B

· Scenario pre-selection report 


- Annexe A

· Final assessment of refined scenarios

- Section 1 to Section 4 main report

Report content and considerations:

Overall the report:

· Provides information about the waste arisings

· Identifies a long list of technology options

· Explains how a long list is reduced to a short list 

· Builds upon earlier work (reported in the annexes) to refine a short-list of options

· Identifies scenarios that are constructed from the short-listed options and earlier work

· Introduces the criteria that are used to examine the scenarios developed

· Explains the assessment of the scenarios, and the results obtained

· Uses the weightings provides by the Boroughs to rank the scenarios

· Identifies candidate reference cases for the Authority to consider

· Highlights critical sensitivities for the Authority to take into account when selecting the final reference case

Input from the Waste Collection Authorities:

Considerable consultation with and technical input from the Borough Collection Authorities was required in order to build an accurate picture of the waste arisings, collection and recycling methods currently used and anticipated, and their costs. Furthermore, each of the Boroughs were consulted upon:

· The criteria that were to be used to evaluate the available options, including:

· Health, climate change, resource depletion and air quality impacts

· Transport movements, noise and odour risks

· Total costs

· Proximity of waste treatment

· Planning deliverability

· Market risks and bankability

· Technology reliability record

· Landfill diversion, recycling and waste reduction performance

· The weighting that each placed upon the criteria

The resultant set of weighted criteria (see section 2.3.2) were used to rank the original scenarios, as well as the adapted scenarios that were produced as the project progressed and new information could be used to refine the technical options.

Early findings of this work:
The key findings of the earlier screening stages (see Annexe A section 3.4) were:
· Several technologies favoured at a policy level in London were screened out as they were not considered to exhibit the degree of demonstration at scale, that NLWA considered necessary

· Recycling and waste minimisation targets beyond those required by existing strategies were examined (e.g. 55% recycling), but were found to suffer from significant concerns regarding the security of their deliverability - they were therefore retained as aspirations, but residual capacity not reduced to accommodate the impact of such higher levels

· Scenarios including a high level of energy recovery efficiency (both incineration Energy from Waste (EfW) and Mechanical Biological Treatment (MBT) with recovered fuel (SRF) use) provided enhanced environmental performance – SRF market security and the ability to find heat users (Combined Heat and Power (CHP)) were important in this respect

· Scenarios that minimised landfill of process residues enhanced their environmental performance – this lead to a decision to concentrate on a refined MBT solution that maximised SRF output

· The provision of anaerobic digestion for source segregated green waste improved environmental performance
These interim conclusions were then used to produce refined scenarios that incorporated the most promising options. These were based upon two technologies, incineration EfW, and MBT/AD, and considered combinations and variants to test the emergent critical themes.

Conclusions of the final assessment:

In all cases, the finally favoured scenarios clearly demonstrated the benefits of change. In relation to the base case (improved recycling, but landfill after 2014 when the London Waste contract ceases) the following main benefits were seen:

· Increased environmental performance – including very significantly reduced greenhouse gas emissions

· Enhanced policy compliance – reduced landfill, increased recycling and recovery

· Reduced exposure to landfill tax costs and risks

Section 4.3 (main report) provides the conclusions of the assessment of these finally refined scenarios. It concludes that, on the basis of a technical evaluation, three of scenarios emerge as the highest ranking, and that the critical differences between them relied upon the degree of optimism that the Authority considered appropriate regarding the attainment of the levels of performance modelled, and the risk of barriers to their establishment – these matters are also discussed in section 5.3.

All of the scenarios involve significant increases in recycling, the improvement of household waste recycling centres, and the establishment of anaerobic digestion capacity for source segregated bio-waste. However, each of them differed in that they rely upon a different mix of residual waste treatment, as follows:

· Scenario H(2) – two new Mechanical Biological Treatment plants (incorporating anaerobic digestion) with SRF sent to third party markets

· Scenario B(2) – two new energy from waste plants with combined heat and power

· Scenario D(1) – a mixture of the above scenarios

This report goes on to note that the Authority and its planning advisers consider that there are particular concerns in London regarding planning deliverability of EfW based solutions. Consequently, planning delays for EfW plants were been built into this assessment as a way of quantifying the impact of delayed permission. However, this report also identifies that, if the assessment is that EfW is not deliverable due to planning or local policy challenges, then the MBT based solutions will be the only viable option, and in this case solution H(2) (two MBT/AD facilities plus a third part SRF off take) would, under these assumptions, then provide the best overall performance and become the main candidate reference case for the OBC. 

Reference case developments since this report was drafted in July 2008:

Government guidance on the methodology for this assessment indicates that the technical score and the cost elements should be assessed separately and then brought together to allow judgement by the Authority to be applied in the selection of the final reference case. This reflects the fact that, structured technical assessments such as that which is reported here, may assist in the decision making process, but have inherent methodology limitations.  It is often important to then consider wider issues in order to determine whether the recommendations provide a broad fit with these overall objectives, an example being the view of planning issues noted earlier.

Since this report was finalised in July 2008, NLWA have had further discussions with DEFRA regarding the degree of demonstration of SRF outlets that is required in order to secure PFI funding support. In order to address this issue to the satisfaction of DEFRA and to thereby enhance the prospect of PFI support, the Authority has decided to include within the reference case scope, a thermal treatment facility to provide additional SRF off-take security. Although the cost of this scenario (H(1)) is shown in this assessment to be higher than other four options that emerged from the earlier work, it is important to note that this scenario was indeed one of those that made the final assessment group – all of which showed significant merit over the base case, and incorporated the best features of earlier scenarios. 

It should also be noted that, the reference case selected does not preclude other options from coming forward during the procurement, which can then be judged on their own merits. That the cost of H(1) is higher than other potential solutions does indeed serve to demonstrate one of the purposes of the business case, which is to establish the affordability envelope for the project – if the project can later be delivered at lower cost, then this will of course be of benefit, and cost will be an important criteria in the eventual evaluation of procurement options.

The final reference case selected by NLWA is therefore Scenario H(1), which is considered by NLWA to come to the fore when compared to the final five short listed options primarily on account of:

· Improved planning deliverability in London when compared with EfW solutions

· Meeting DEFRA requirements to demonstrate the security of SRF markets

Despite H(1) being selected as the OBC reference case, it is important to note that the H(2) (or other options) may still meet the project objectives, as defined in an output specification. The Authority has indicated that, in particular, it intends via its procurement approach to continue to explore and encourage both scenario H(1) and H(2) – from a technical perspective, each of these are similar. Both involve the establishment of MBT/AD SRF production facilities in London, the difference being that the former involves the Authority procuring the SRF off-take facility, but the latter only entering into a contract for a third party to treat the produced SRF.

1. Introduction

North London Waste Authority (NLWA) are facing increasing pressures to divert more waste away from landfill and consequently divert biodegradable waste from landfill.  The existing contract with London Waste Limited comes to a close in 2014.  In addition, the pressing need to recycle a greater proportion of the waste stream to improve the environmental impact of the waste management operations and make the system more sustainable has demonstrated that NLWA require new waste management infrastructure to meet both the national and local targets and public aspirations.  The existing infrastructure is based around two sites, neither of which is in NLWA ownership and, given the high level of development in the area, places some questions on the future of the current systems.  Thus all of these factors demonstrate that NLWA need to develop new and modern infrastructure to optimise the resource potential of the waste stream handled so that both the environmental performance and the costs are acceptable to the NLWA, Partner authorities, Government and the wider public.  

The proposed residual waste management infrastructure procurement will be part of a wider procurement of waste management services for recycling and organic waste treatment as well as residual treatment operations and thus whilst the residual treatment procurement is one large part of the proposed infrastructure there are other procurements principally for recycling and organic waste treatment that will be procured in a similar timescale and are equally important to the Authority and Borough objectives.

In order to progress the development of the required infrastructure NLWA have submitted an expression of interest (EOI) to Government, in respect of PFI credits. PFI credits are provided by the Government for qualifying projects in order to support the development of renewed waste infrastructure, so as to meet the requirements of European legislation governing the amount of bio-degradable waste that can be landfilled. These are stringent requirements that via the Landfill Allowance Trading scheme (LATs) oblige the responsible Authorities to consider means of either diverting such waste from landfill, or face the financial consequences of not doing so.  

The next step, beyond the submission of the EOI is the submission of an Outline Business Case (OBC) for PFI credits. DEFRA have provided guidance on the content of OBCs, and require the inclusion of a technical Options Appraisal (TOA). This report provides such a TOA.  The TOA considers the range of waste management options that are open to the authority in relation to their LATS obligations, and wider policy objectives. In doing so it provides a means of narrowing down the options to a shortlist, which may then be used to define a reference case, upon which more detailed aspects of the OBC may be based.

2. Scenarios and assumptions

2.1. Introduction 

This section of the report details the process that has been carried out in order to identify the reference project. 

The procurement of waste management infrastructure in any city is a complex issue, which faces a wide variety of challenges. Of particular relevance to NLWA has been:

· The very limited scope for site development and acquisition in the heavily developed area of north London.

· The existing NLWA Joint Venture with Sita at the Edmonton facility.

· Dealing with additional policy issues relevant to London.

The current arrangement with London Waste Limited (SITA & NLWA joint venture) provides waste recycling, composting and residual treatment/diversion from landfill. It does however complicate the commercial position within the bidding process.

The assessment of the reference case has been conducted on the basis of a full system of collection, recycling, composting treatment and transfer facilities and systems but the eventual PFI procurement will only encompass the treatment for residual waste processes and the other services will be procured through other processes.

A reference case is one potential solution (selected from a spectrum of possible solutions that could be offered by the market) to meeting the waste management demands of the Authority.  It is necessary to create a specific case so that the full costs and delivery issues can be explored and potential problems exposed, but ultimately the process leads to a set of performance and cost predictions that are within the envelope of those that might be received in the bid process.  Whilst the reference case is selected on the basis of being the most suitable of the modelled technologies and arrangements in the NLWA context, the actual solution procured will depend on the bids received during procurement.  The key issue is that the competitive aspects of the process may provide alternative solutions that perform differently to the modelled reference case, or circumstances may themselves change between the time when the modelling is performed and the bids are received.  

2.2. Identification of the scenarios

The potential solutions available to the authority span a very wide range of technologies and systems that could provide a degree of waste diversion, recovery and recycling.  To assess all of these in detail would be impractical and a process of pre selection has been conducted to move from the long list of technologies and options to a short list that is presented in this main report.  The details of this pre-selection process, the long-list, the initial short list and the initial evaluation of them, are all presented in Annex A and Annex B. Based on this work NLWA chose to focus the further assessment on a revised short list of scenarios which incorporate:  

· An MBT process which includes AD

· Maximisation of SRF outputs (for the MBT scenarios – noting that this requires assumptions regarding markets and their location)

· The addition of AD for source segregated biowaste

· Exploring the addition of CHP to combustion facilities

· The use of higher energy efficiency SRF offtakes, including the use of a combustion CHP system in the place of a gasifier 

Additionally, work has been progressing in parallel to this process which has allowed a refinement of some of the assumptions and performance of the systems modelled (the delivery of the HWRC network, assessment of the planning situation by NLWAs planning advisors Arup and assessment of the markets for the SRF fraction by NLWA advisors Regen Fuels in particular) in the pre-selection process.  Consequently, a shortlist of scenarios has been developed, which seeks to identify a preferred business case for North London Waste Authority. 

The baseline and the six refined scenarios which have been selected by NLWA for further assessment are:  

A (1)
Baseline
· Revised HWRC arrangements

· Separately collected biowaste is treated in an anaerobic digestion plant up to 150ktpa capacity

· Edmonton EfW operates until 2014

· Residual waste is landfilled after 2014

B (1) 
EfW partial CHP
· Revised HWRC arrangements

· Separately collected biowaste is treated in an anaerobic digestion plant up to 150ktpa capacity

· Edmonton operations extended after 2014 but offered at market rate of £80/t until new facilities take over in 2017

· Upper Lea Valley new modern 300 ktpa EfW facility power only from 2017

· Hendon new modern 300 ktpa EfW facility supplying heat to the neighbouring development and power from 2017

B (2)
EfW full CHP 

· Revised HWRC arrangements

· Separately collected biowaste is treated in an anaerobic digestion plant up to 150ktpa capacity

· Edmonton operations extended after 2014 but offered at market rate of £80/t until new facilities take over in 2017

· Upper Lea Valley new modern 300 ktpa EfW facility heat and power sales from 2017

· Hendon new modern 300 ktpa EfW facility supplying heat to the neighbouring development and power from 2017

D (1)
Mixed technologies 

· Revised HWRC arrangements

· Separately collected biowaste is treated in an anaerobic digestion plant up to 150ktpa capacity

· Edmonton operations extended after 2014 but offered at market rate of £80/t for remaining residual waste a until new EfW facilities take over in 2017

· Upper Lea Valley new modern 350 ktpa EfW facility heat and power sales from 2017

· Hendon 250ktpa MBT-AD facility supplying SRF to the neighbouring development and other 3rd party users from 2015

D (2)
Mixed technologies - alternate arrangement

· Revised HWRC arrangements

· Separately collected biowaste is treated in an anaerobic digestion plant up to 150ktpa capacity

· Edmonton operations extended after 2014 but offered at market rate of £80/t for remaining residual waste a until new EfW facilities take over in 2017

· Hendon new modern 300 ktpa EfW facility heat to neighbouring development and power sales from 2017

· Upper lea Valley 300ktpa MBT-AD facility supplying SRF to 3rd party users from 2015

H (1) MBT-AD on-site SRF burner
· Revised HWRC arrangements

· Separately collected biowaste is treated in an anaerobic digestion plant up to 150ktpa capacity

· Edmonton operates until 2014

· Upper Lea Valley 350ktpa MBT-AD facility supplying SRF to On-site combustion facility from 2015

· Hendon 250ktpa MBT-AD facility supplying SRF to combustion facility at Upper lea Valley from 2015

· Upper Lea Valley new modern 330 ktpa SRF combustion facility supplying heat and power sales from 2014

H (2) MBT-AD 3rd party SRF markets
· Revised HWRC arrangements

· Separately collected biowaste is treated in an anaerobic digestion plant up to 150ktpa capacity

· Edmonton operates until 2014

· Upper Lea Valley 350ktpa MBT-AD facility supplying SRF to 3rd party users from 2015

· Hendon 250ktpa MBT-AD facility supplying SRF to the neighbouring development and other 3rd party users from 2015

2.3. Analysis of Waste Arising

Table 2‑1 presents the waste arisings for the period 2006/07 including recent growth trends over the last four years. 

Table 2‑1: Analysis of waste arisings 2003/04 to 2006/07

	Year
	WCA Household Collected Waste
	WCA Collected Trade Waste
	HWRC Collected Household Waste
	Other MSW
	Total MSW Arising

	
	Tonnes
	Tonnes
	Tonnes
	Tonnes
	Tonnes

	2006/7
	
	
	
	
	

	Barnet
	130,139
	29,084
	12,160
	4,400
	175,783

	Camden
	70,408
	54,386
	6,203
	5,848
	136,845

	Enfield
	100,336
	20,161
	19,499
	6,386
	146,383

	Hackney
	76,989
	34,872
	4,787
	8,251
	124,900

	Haringey
	70,778
	26,743
	6,358
	17,545
	121,424

	Islington
	73,227
	29,435
	5,387
	8,920
	116,969

	Waltham Forest
	86,547
	16,387
	13,452
	10,347
	126,733

	Total
	608,424
	211,068
	67,847
	61,697
	949,036


The forecast waste arisings over the duration of the contract are summarised at 2007/08, 2008/09, 2019/20 and 2039/40 in Table 2‑2. 

Table 2‑2: Forecast of Waste Arisings 2007/08 to 2039/40

	Year
	WCA Household Collected Waste
	WCA Collected Trade Waste
	HWRC Collected Household Waste
	Other MSW
	Total MSW Arising
	% Change (Aggregated change for MSW)

	
	Tonnes
	Tonnes
	Tonnes
	Tonnes
	Tonnes
	%

	2007/08
	
	
	
	
	
	

	Barnet
	143,515
	18,892
	12,403
	4,488
	179,299
	2.00%

	Camden
	76,851
	50,439
	7,365
	6,062
	140,716
	2.83%

	Enfield
	109,623
	13,285
	19,889
	6,514
	149,310
	2.00%

	Hackney
	83,451
	30,648
	4,883
	8,416
	127,398
	2.00%

	Haringey
	83,964
	15,507
	6,486
	17,896
	123,853
	2.00%

	Islington
	76,883
	27,833
	5,495
	9,099
	119,309
	2.00%

	Waltham Forest
	94,318
	10,675
	13,721
	10,554
	129,268
	2.00%

	Total
	668,604
	167,279
	70,241
	63,028
	969,152
	2.12%

	2008/09
	
	
	
	
	
	

	Barnet
	146,763
	18,892
	12,651
	4,512
	182,818
	1.96%

	Camden
	79,354
	50,439
	7,512
	6,180
	143,485
	1.97%

	Enfield
	112,081
	13,285
	20,287
	6,608
	152,261
	1.98%

	Hackney
	85,707
	30,648
	4,980
	8,577
	129,912
	1.97%

	Haringey
	85,946
	15,507
	6,615
	18,185
	126,254
	1.94%

	Islington
	76,976
	29,833
	5,604
	9,242
	121,655
	1.97%

	Waltham Forest
	96,418
	10,675
	13,996
	10,658
	131,746
	1.92%

	Total
	683,245
	169,279
	71,646
	63,962
	988,131
	1.96%

	2019/20
	
	
	
	
	
	

	Barnet
	151,494
	18,892
	23,724
	5,503
	199,613
	9.19%

	Camden
	87,652
	50,439
	8,298
	6,810
	153,198
	6.77%

	Enfield
	123,801
	13,285
	22,408
	7,114
	166,608
	9.42%

	Hackney
	86,177
	30,648
	13,960
	9,466
	140,250
	7.96%

	Haringey
	94,934
	15,507
	7,307
	19,728
	137,475
	8.89%

	Islington
	85,025
	29,833
	6,191
	10,005
	131,053
	7.73%

	Waltham Forest
	106,500
	10,675
	15,459
	11,215
	143,849
	9.19%

	Total
	735,582
	169,279
	97,346
	69,841
	1,072,048
	8.49%

	2039/40
	
	
	
	
	
	

	Barnet
	167,385
	18,892
	26,212
	5,733
	218,222
	9.32%

	Camden
	96,846
	50,439
	9,168
	7,508
	163,961
	7.03%

	Enfield
	136,787
	13,285
	24,759
	7,675
	182,505
	9.54%

	Hackney
	95,216
	30,648
	15,424
	10,417
	151,705
	8.17%

	Haringey
	104,892
	15,507
	8,074
	21,437
	149,909
	9.04%

	Islington
	93,944
	29,833
	6,840
	10,850
	141,467
	7.95%

	Waltham Forest
	117,671
	10,675
	17,081
	11,833
	157,260
	9.32%

	Total
	812,742
	169,279
	107,557
	75,452
	1,165,029
	8.67%


2.3.1. Model Assumptions

The assumptions made for all scenarios, unless otherwise stated are listed below.  These cover the key areas of

· Waste growth:

· Recycling and composting systems and performance

· Residual treatment facilities systems and performance

· LATS and landfill tax

· Cost assumptions are discussed in section 3.1.4
Waste growth:

The growth in waste is a key parameter as identified in the national Waste Strategy 2007.  Tacking waste growth has been set as a priority for the authorities as it affects both the environmental performance as well as the costs of waste management.  The overall growth in MSW is made up from several factors, which are a combination of the growth in the number of households, the change household size and the underlying growth in waste generated by each household.  These issues are complex and historical tends have indicated overall growth rates of 3% pa but more recently growth rates have slowed to less than 1% nationally and in some areas to falling waste quantities.  However, the data is highly variable with areas seeing rising waste one year and falling the next.  The reasons for these changes in waste growth are not fully understood and some care is needed in interpreting future trends and the assumptions in the modelling have been set at a conservative level of 2% falling to 0.5% as the range of local and national programmes break the link of economic growth and wastes.  

· Overall growth for household waste is modelled at the following rates:

2007/08 to 2009/10 = 2%

2010/11 to 2015/16 = 1%

2016/17 to 2039/40 = 0.5% 

Growth in household numbers is included within the overall waste growth rate. This rate enables NLWA to meet the Defra target of 225kg/head residual household waste in 2020 (at 50% recycling by 2020) although it should be recognised that this is a challenging target.

· Commercial waste growth is set at 0% growth from 2008 following the GLA assumptions.

To ensure that these waste growth profile is achieved an extensive waste awareness/education programme has been modelled to address waste minimisation and participation in recycling schemes.  This is a programme that is much more intensive that current activities, due to the step change in the public behaviour and is set to rise to £5 per household by 2020 and is maintain at that level.

Recycling and composting:

As part of the strategy the borough are all committed to increasing the amount of waste that is recycled and composted.  Urban areas face challenges in this through the combination the housing structure that makes some recycling systems more difficult to implement, together with socio-demographic profiles that can also provide challenges for participation in schemes.  The systems of collection of wastes that have been modelled to be adopted in the future are set out in Table 2‑3.  The performance of the schemes has been set within this modelling as indicated below.  Obviously kerbside collection is not the only part of the recycling and composting system and the changes at HWRCs and the facilities for processing the collected fractions at composting and MRFs are also detailed.

Table 2‑3 Modelled waste and recyclate future collection systems

	Borough
	Dry recyclates (kerbside)
	Organics (Kerbside)
	Dry recyclates (Estates)
	Organics (Estate)

	Barnet
	Multi Material 

Box

Collected weekly

All households
	Wheeled bins

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households 
	Caddy and shared bins

All households

	Camden
	Multi Material 

Box

Collected weekly

All households
	Wheeled bins & bags

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households

	Enfield
	Multi Material 

Box

Collected weekly

All households
	Box

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households

	Hackney
	Multi Material 

Box

Collected weekly

All households
	Box

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households

	Haringey
	Multi Material 

Box

Collected weekly

All households
	Caddie & sack

Collected weekly

80% of total households
	Multi Material

Shared Multi-bins

80% of households
	None

	Islington
	Multi Material 

Box

Collected weekly

96% of households
	Caddies & wheeled bins

Collected weekly

97% of households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households

	Waltham Forest
	Multi Material 

Box

Collected weekly

All households
	Caddies & wheeled bins

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households


· All Boroughs individually achieve reuse, recycling and composting targets in line with the National Waste Strategy 2007 (40% by 2010, 45% by 2015 and 50% by 2020). This results in 50% BVPI recycling through source segregated recycling/ composting by 2020 and the residual treatment processes may add some additional recycling.  

· HWRC sites contribute to the BVPI recycling/composting target by achieving above 50% recycling/composting performance overall.  Additionally, the inclusion of recycling of C&D waste will push the rate at HWRC’s over 60%.

· New HWRC sites will be built in Barnet, Enfield and Hackney, all to be operational from 2011.  Refurbishment at the Waltham forest sites will also take place prior to 2011,

· All Boroughs individually achieve 25% commercial waste recycling and composting by 2020 from the current baseline of less than 1%. This includes some source-segregated collection of commercial kitchen waste.

· Collection schemes and bring schemes are continuously improved and more households are added to the collection schemes over the future years. In order to achieve the 50% recycling/composting target it will be necessary that all households have access to kerbside collection or high efficiency estate collection (high rise properties) for both dry recyclables and kitchen waste. Garden waste collection schemes need to be extended according to growth in households.

· The assumed capacity of recycling and composting facilities are set out in Table 2‑4
Table 2‑4: Summary of capacities and land take for MRF and biowaste processing

	
	MRF
	MRF land take
	Biowaste processing
	Biowaste processing land take

	Start of operation
	2011
	
	2010
	

	Upper Lea Valley
	70ktpa
	1 – 2 ha
	145 ktpa
	7 – 8 ha

	Hornsey Street
	70ktpa
	1 – 2 ha
	
	


The modelling assumes that NLWA starts a new biowaste processing facility from 2010 but also continues with the Edmonton IVC for 30,000 tonnes until 2014. In 2009 it will be necessary to find capacity in third party facilities for biowaste as it is expected that the Edmonton IVC capacity will be exceeded.  Biowaste treatment capacity is phased in over the contract life to match the amount collected up to 145ktpa total capacity required in 2039.

The modelled performance of the recycling and composting facilities in terms of reject rates and process losses are set out in Table 2‑5.

Table 2‑5: Details of process performance for recycling and biowaste processing

	Process
	Material
	Performance (%)

	MRF
	Recyclate output
	95

	
	Rejects
	5

	IVC
	Compost
	60

	
	Process loss
	35

	
	Rejects
	0.5

	Windrow
	Compost
	68

	
	Process loss
	30

	
	Rejects
	2


Residual waste treatment:

The performance of the residual waste treatment facilities in terms of the material recycled, recovered or sent to landfill is critical to the overall performance of the NLWA area waste system as a whole..  The performance assumptions for the scenarios examined have been developed in conjunction with NLWA, particularly in relation to sites and the structure of markets, the amount of the MSW treated and the process reject rates.  Site choices are discussed in section 7 but are essentially limited to two sites/areas: Hendon and Upper Lea Valley. These have been selected due to the development of these areas and the associated potential deliverability of these sites.

· All scenarios are based on the maximum residual waste treatment capacity possible at Hendon with the remaining residual waste treatment at one other site (in the Upper-Lea Valley area). Consequently all the scenarios are based on two residual waste treatment facilities. 

· The treatment capacity in all scenarios has been scaled to allow all residual waste by 2041/42 to be processed. Only rejects, untreatable waste and residues are landfilled, i.e. 50% of bulky waste and CA residual waste is treated although additional costs for pre-processing (shredding) are added to allow for treating these wastes. 

· MBT plants produce SRF, organic and recyclable fractions. It is assumed that the organic fraction is subject to anaerobic digestion (AD) to generate biogas and stabilise the waste. It is assumed that the digestate from the MBT AD process is mixed with the SRF fraction to form a new SRF fraction with a different composition.   

· The biogas generated through MBT-AD would be combusted in a mini-CHP generator at Hendon but for electricity generation only at Edmonton.  Electricity production from the biogas has been estimated to be 75kWh/t net.

· The London Plan currently imposes a regional self-sufficiency target in that 80% of London’s municipal waste must be managed within London. The GLA has clarified that the thermal treatment of the SRF fraction outside London and the landfilling of stabilised digestate from an AD process would both count against the target, although it is anticipated that the mode of transport may also be an influencing factor on the ultimate acceptability of such transport. 

The details of the residual waste treatment facilities under each scenario now examined are set out in Table 2‑6. below:

Table 2‑6: Summary of facilities, capacities and mass splits for residual waste treatment processes

	Option
	Residual Treatment Facility
	Site for Residual Treatment
	Capacity
	Residual Treatment Technology Specification

	
	
	
	ktpa
	Recyclate
	Residual (Inert)
	Residual (Haz)
	Residual (Active) Landfilled
	SRF
	Process Loss / Burned

	A(1)
	Baseline
	Landfill
	Existing sites
	 
	 
	 
	 
	 
	 
	 
	 

	B(1)
	New EfW (partial CHP)
	EfW
	Upper Lea Valley
	300
	3%*
	23% 
	85% recovered 15% landfilled
	3%
	-
	-
	71%

	
	
	EfW
	Hendon
	300
	
	
	
	
	
	
	

	B(2)
	New EfW (full CHP)
	EfW
	Upper Lea Valley
	300
	3%*
	23% 
	85% recovered 15% landfilled
	3%
	-
	-
	71%

	
	
	EfW
	Hendon
	300
	
	
	
	 
	 
	 
	 

	D(1)
	Mixed technologies
	EfW
	Upper Lea Valley
	350
	3%*
	23%
	85% recovered 15% landfilled
	3%
	-
	-
	71.00%

	
	
	MBT-AD
	Hendon
	250
	3.80%
	-
	-
	-
	19.90%
	54.70%
	21.60%

	D(2)
	Mixed technologies – Alternate arrangement
	EfW
	Hendon
	300
	3%*
	23%
	85% recovered 15% landfilled
	3%
	-
	-
	71.00%

	
	
	MBT-AD
	Upper Lea Valley
	300
	3.80%
	-
	-
	-
	19.90%
	54.70%
	21.60%

	H(1)
	MBT-AD/SRF on site SRF combustion
	MBT-AD
	Upper Lea Valley
	350
	3.80%
	-
	-
	-
	19.90%
	54.70%
	21.60%

	
	
	MBT-AD
	Hendon
	250
	
	
	
	
	
	
	

	
	
	SRF facility
	Upper Lea Valley
	330
	-
	18%
	85% recovered 15% landfilled
	3%
	 
	 
	 

	H(2)
	MBT-AD/SRF 3rd party SRF combustion
	MBT-AD
	Upper Lea Valley
	350
	3.80%
	-
	-
	-
	19.90%
	54.70%
	21.60%

	
	
	MBT-AD
	Hendon
	250
	
	
	
	
	
	
	


* Classed as recovery rather than recycling since the recyclate extracted after process

** Hendon land take = 2.6 ha notionally in NLWA control, 1.3 ha additional piece of land required

2.3.2. Evaluation Criteria – description and explanation

The evaluation criteria were agreed in discussion with NLWA. The options were assessed on four headline criteria: environment, cost, deliverability and performance, with detailed sub-criteria below this. The detailed criteria and weightings are set out in Table 2‑7.   These weightings were developed by each Borough with lead officer and member involvement in the process to ensure that these weightings reflected the political aspirations and demands of the stakeholders.  

Subsequent to this process as part of the discussions for developing the weights of these criteria, some of the boroughs suggested and scored alternative criteria.  However, given the timetable and need to provide consistency these additional suggestions could not be taken in to account.  These included separating the flexibility and reliability criteria, employment prospects and provision of more local delivery points for collection authorities.

During the development of this TOA new guidance has been issued (June 2008) on the preparation of options appraisals and the selection of the reference case.  This process described is similar to previous approaches but makes the following key changes in the reference case selection process.

· That the costs for the judgement should be made on the basis of full economic cost (FEC), which includes the shadow cost of carbon but excludes landfill tax. ROCs and LATs as these are internal money flows to the economy whilst the shadow cost of carbon truly represents the environmental cost of the carbon emissions avoided.

· That the technical report should not provide a single resultant score but present the technical score alongside the full economic costs so that the Authority can use its judgement to determine the reference case and that whilst the weighting to the costs should be provided this is only an indication to the authority to take in to account when making their decision.

This report has incorporated this revised guidance.

Table 2‑7: Evaluation criteria established for OBC technical options appraisal and weightings

	Objectives
	
	Assessment criteria
	Measurement
	NLWA weighting

	Sustainability
	1
	Minimise human health impact
	WRATE
	4.5%

	
	2
	Minimise impact on climate change
	WRATE
	6.8%

	
	3
	Minimise air quality impact (includes treatment facilities & transport)
	WRATE
	3.0%

	
	4
	Minimise resource depletion
	WRATE
	3.6%

	Nuisance
	5
	a) Minimise local transport impact
	Number of local vehicle movements.
	3.3%

	
	
	b) Minimise risk of noise and odour
	Professional judgement
	3.2%

	Cost
	6
	Minimise cost of total waste management
	Total cost of waste management (£ over 25 years incl. collection, treatment & disposal cost and potential revenue)
	22.8%

	Proximity Principle
	7
	Minimise need for waste treatment outside NLWA
	Total quantity of waste exported out of NLWA
	4.8%

	Deliverability/ risk
	8
	a) Deliverability with respect to planning and land-take by residual waste treatment facilities
	Professional judgement
	7.4%

	
	
	b) Risk of future markets for outputs
	Professional judgement
	3.6%

	
	
	c) Bankability
	Professional judgement
	4.8%

	Proven technology 
	9
	a) Status of technology (how proven is the solution)
	Professional judgement
	6.6%

	
	
	b) Reliability of technology; flexibility and adaptability to changes in composition and volume
	Professional judgement
	6.7%

	Performance 
	10
	BMW landfill diversion
	(%) provided in Waste Flow
	5.4%

	
	11
	Level of recycling and composting
	(%) provided in Waste Flow
	5.2%

	
	12
	Landfill diversion of total waste
	Total tonnage provided in Waste Flow 
	3.9%

	
	13
	Reduction of household residual waste
	Kg per head of household waste not re-used, recycled or composted
	4.4%


The rationale for these criteria is discussed below (in the order described in the above table):

Sustainability

A group of criteria that reflect environmental issues are included:

1. Minimise Human Health impact

Recent research carried out on behalf of DEFRA indicates that the Human health risk arising from modern waste management operations are low, and these matters are regulated by the relevant authorities. Nonetheless, the profile of direct (e.g. emission to air) and indirect (traffic and other associated facilities) impacts differs to some degree from one scenario to another. 

Pollutants emitted can include nitrogen dioxide, sulphur dioxide, dioxins, carbon monoxide, and particles, although the quantities of such emissions are regulated to limit their impact. Secondary pollutant impacts may also occur e.g. ozone, where emitted pollutants go on to have other effects in the environment. Some pollutants that are produced at low levels (e.g. heavy metals) are persistent and may accumulate in the environment and then represent a risk should exposure occur.  In addition to local impacts arising from the facilities themselves, the facilities may recover materials and / or energy that then have the benefit of displacing emissions at production facilities. 

The WRATE LCA tool has been used to assess options on the full environmental impacts and includes the offsets from the pollution caused by the production from virgin materials that are avoided by recycling etc.

Health impacts also have the potential to arise on the site in situations where workers may be exposed to various risks. 

2. Minimise impact on climate change

There is now an international consensus that emissions of greenhouse gases are responsible for ‘global warming’ or 'Global climate change’.  Global climate change could lead to substantial changes in global temperatures, weather patterns and sea levels, with subsequent effects in a diverse number of areas, e.g. agriculture, water resources, human health, natural ecosystems. It is estimated that improving UK waste management performance, through the adoption of appropriate “low carbon” systems could make a significant contribution to controlling our contribution to climate change.

The main sources of greenhouse gases from a waste management perspective are methane (CH4) emissions from landfill sites, although other substances are also accounted for during a typical life cycle assessment.  The most notable contributors to the greenhouse gas impacts of other forms of waste treatment include:

· Waste transport vehicle movements that consume fossil fuels (e.g. diesel)

· Fossil fired power stations that produce the electricity used at the waste treatment facilities

· The direct combustion of fossil fuels and fossil originated material, such as plastics, in waste management plants. 

CO2 emissions from the combustion of ‘organic’ material (such as putrescibles and paper) are generally not considered to contribute to climate change, as they are carbon neutral i.e. they release carbon that was recently sequestered from the air by the plant materials they comprise. The WRATE LCA tool, in common with the current thinking on these issues, uses waste composition data to account for this issue.  

Waste management scenarios that export energy (e.g. EfW plant) will assist in reducing greenhouse gas emissions by decreasing the amount of fossil fuels required to produce the equivalent quantity of electricity or heat – the assumption is made (using WRATE) that the displaced generation capacity is from an energy mix appropriate to the UK. Recycling has a similar effect in that when used in the place of other virgin material it saves energy otherwise used in the production of the virgin raw materials. An example if that the recycling of aluminium cans saves the use of the energy required to produce virgin aluminium from the ore, Bauxite.

The WRATE LCA tool is used to assess the climate change impacts of the scenarios.

3. Minimise air quality impact (includes treatment facilities,  transport and wider impacts)

Small particles of dust are generated by mechanical operations, combustion and storage of waste in the open and vehicle movement on and off site.  

The main acid gases arising from waste management operations are sulphur dioxide (SO2), nitrogen oxides (NOX) and to a lesser degree hydrogen chloride (HCl). Acid gases can cause a local impairment of air quality (including secondary ozone production and smogs) and also contribute to long range transboundary impacts e.g. acid rain and eutrophication (a process of over fertilisation associated with some chemical compounds). NOX are emitted whenever fuels are burnt, and the main source of SO2 is combustion of coal and oil either directly at the installation, remotely at a power plant to provide the electricity used at the site. There are possibilities for reducing air quality impacts wherever energy is recovered from waste treatment facilities, or saved through recycling. 

The WRATE LCA tool is used to assess air quality impacts.
4. Minimise resource depletion

The world contains limited resources of both minerals and fossil fuels (i.e. coal, oil and gas) -  the depletion of such resources is important when assessing the sustainability of any particular scenario. Some waste management scenarios recover energy (as electricity and/or heat) that would otherwise need to be generated from power stations. In this way, such processes reduce so the consumption of coal, gas, uranium or oil.  The recycling of plastics reduces the amount of oil that is required during the manufacture of new plastic products using virgin materials, although there is also a need to consider the impact of their transport. In situations where the materials can be efficiently utilised, recycling and composting of materials may make a significant contribution to conserving renewable resources. Land is also a finite resource and brownfield site development and re-use of buildings is emphasised.

The WRATE LCA tool is used to assess resource depletion.

Nuisance

5a)
Minimise local transport impact

All waste management options have local transport impacts as they involve some degree of off-site movement of waste. The scale of impact will be influenced by factors such as vehicle size, frequency and timing of vehicle movement, types of road, traffic speed, congestion and the sensitivity of surrounding area. Some waste management operations result in significantly higher road transport requirements than others.

The transport impact is assessed by modelling the waste and residue transfer movements and calculating the distance travelled for each scenario.

5b)
Minimise risk of noise and odour

Odour is usually the most common cause of public concern and complaints in relation to waste management operations e.g. landfill and waste storage and treatment. Although some processes can incorporate engineering solutions to limit the risk of odour impacts, the proximity of the site to residential areas will greatly increase the risk of odour impacts – this is a particular issue in situation where facilities are required in cities, as the additional population density has the potential to expose more people.

Low levels of litter and noise are important contribution to ‘quality of life’. Litter and vermin and associated odour are most likely of concern where waste is stored or processed in the open whereas noise is of greatest concern outside standard working hours or where use of noisy (screening/crushing) machinery in an unenclosed facility. Noise impact can also arise from traffic movements (see 5a).
Noise and odour risks are assessed in a semi-quantitative way and are considered along with a variety of other “subjective” factors in section 3.1.3
Cost

6. Minimise additional cost of total waste management

This criterion relates to the costs of the capital and operational costs of the waste management scenario, expressed as additional net present value (NPV) of the full economic cost (FEC).   Each scenario includes the requirement for capital expenditure on vehicles, installations etc. Each is also associated with operation costs, and some may derive revenues from the sales of recovered materials or energy.

The financial pressures on local authorities are intense and higher expenditure on waste management is inevitably at the expense of other services.  This judgement is outside of this evaluation and it is for members in deciding on the weighting of these factors.

The costs of waste management are often dominated by waste collection cost. These cost are necessarily incurred and generally show little variation where waste reception site locations are common between scenarios – as is the case here. It is therefore interesting to examine in more detail the differences that result from the adoption of the various residual treatment scenarios, as this prevents the “masking” of the cost decision that is being made by the collection costs. Our assessment provides both the overall costs including collection, and the residual treatment element.

Proximity Principle

7. Minimise need for waste treatment outside NLWA

Dealing with waste close to the site of its production has long been held as a fundamentally desirable concept for sound waste management systems, and has been a feature of European waste policy for many years. It avoids transportation impacts and encourages communities to take responsibility for their own waste and limits the transfer of burdens to others. Dealing with waste closer to those who produce it may also contribute to a greater understanding of resource value, and this in turn lead to greater waste-awareness, and opportunities for waste prevention.

There are however limits to the minimum scale of proximity that are imposed by practical factors such as the availability of multiple sites, and the additional costs associated with the establishment and operation of multiple smaller facilities (larger scales facilities have a significant economy of scale).

Waste treatment within NLWA will also create local employment opportunities: both temporary construction employment during the development of new waste treatment facilities, and their long-term operation will create jobs. 

After consideration of the policies of the Mayor and discussion with NLWA it has for the purposes of this appraisal been assumed that:

· Transfer of waste to a landfill or treatment plant outside NLWA area does not comply with the Proximity Principle (PP)

· The PP shall not be applied as an absolute pass/fail measure – rather that the degree of compliance of each with the PP shall be scored and weighted in the same way as other selection criteria

The guideline for judging the degree for compliance with the PP for MSW that is used in this assessment is:  the Pre-treatment of waste where more than 15% of outputs go to a landfill or treatment plant outside greater London does not comply with the PP (i.e. 85% of the waste should remain within London). 
Deliverability/Risk/ Bankability

8a)
Deliverability with respect to planning and land take by residual waste treatment facilities

All waste management options involve developments such as buildings, accessing roads, perimeter bunds etc., which have impacts on landscape (effect on landscape character and quality of surrounding area and visual impacts). Planning permission will be required and concern is likely to be greatest where options involve emission stacks, large enclosed facilities or significant storage of waste. Public participation and education with regards to sustainable waste management has been used to minimise risks associated with public opposition and obtaining planning permission. Input on planning issues has been provided by NLWA’s planning advisers ARUP, and the assessment and scoring of these issues shown in this report has been done by ARUP.

The amount of land required varies from one waste management technology to another. In general land take is an issue of greater significance in cities, especially in situations where land for waste management development is limited, and where land prices are higher. 

This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, that can then be used to rank them.

8b)
Risk of future markets for outputs

Some waste technologies and more reliant upon third party markets than others.

Long-term markets for output materials and energy are need to be established in order to ensure the continuing benefit of their recovery in the longer term. Markets for all outputs will need assessing, these include, energy, SRF, recyclate, compost like outputs, landfill etc. Whether markets exist in the longer term and are stable will also have an impact on the overall cost effectiveness of a given scenario.

This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, that can then be used to rank them. Particular account was taken of issues raised by NLWA and its advisers, in reaching the final scores used in this report.

8c)
Bankability

Bankability relates to the availability of finance for the technology proposed. It is a relative concept which changes over time. The degree of technology and business model risk is an important factor for the assessment of Bankability. It involves the review of whether there is evidence that a technology is being financed under reasonable risk apportionment structures i.e. that a bank has agreed to finance a single project cannot in itself be taken as an absolute indication that the technology and business model are generically reliable – this would require a full assessment of the contractual risk apportionment and a decision on whether such is appropriate for NLWA. Our assessment therefore reflects a more generic overview, and reflects knowledge of technical and operational performance risks – these are of direct relevance to banks when considering financing, as they impact on capital and revenue streams.

This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, which can then be used to rank them. Particular account was taken of issues raised by NLWA and its advisers, in reaching the final scores used in this report.

Proven Technology

9a)
Status of Technology (how proven is the solution, reliability etc)

This criterion relates to the evidence regarding the ability of the technology scenario to deliver the waste management service over the length of the contract. Whilst it may be possible to limit the Authority’s exposure to the financial risks of poor performance, there would be unavoidable environmental consequences from the failure to treat waste. A system which does not work well also carries some political risk.  

All technologies must have at least a proven track record for at least 2 years, but preferably 5, at scales similar to those applicable for NLWA, or be able to demonstrate that scale up does not present unacceptable risks.  Also taken into account would be:

· The number of successful operational facilities of its type (same waste and scale etc)
· Evidence of technology failures or significant operational difficulties in relevant circumstances to NLWA`s. 
This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, that can then be used to rank them. Particular account was taken of issues raised by NLWA and its advisers, in reaching the final scores used in this report.

9b)
Flexibility and adaptability to changes in composition and volume

This criterion assesses how the technology scenario would be able to cope with reasonably likely anticipated future changes in waste composition and volume. For example, can the operation run at a reduced or increased waste throughput? Can it treat other wastes or materials should the need arise in the future? Is the technology exposed to any particular market risks that may impact on its future technical or economic performance? 
This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, which can then be used to rank them.

Performance

10.
BMW landfill diversion

The diversion of biodegradable municipal waste (BMW) from landfill is a key UK objective under the European Union’s Landfill Directive. By 2010, BMW going to landfill must be 75% of the amount produced in 1995; by 2013 this is reduced to 50% and by 2020 to 35%. The UK Government faces large fines for failure to meet these targets and has put in place a landfill allowance trading scheme (LATS) as a mechanism to deliver the required diversion. NLWA would face significant costs if it were to fail to reach the required diversion levels. Performance beyond the target level diverts more BMW from landfill and would provide certificates that may be sold to other Authorities.

It is proposed that each scenario will be rated according to the BMW diversion performance. Those technologies that are likely to result in the highest BMW to landfill will score the lowest.  In general it is considered better to divert more BMW from landfill even where this exceeds the target.

11. Level of recycling and composting

Sustainable waste management means using resources efficiently to cut down on the amount of waste we produce. Where waste is generated, it should increasingly be re-used, recycled, composted or used as fuel. Therefore the percentage of material recovered (%) and of material recycled/composted (%) is measured. This criterion therefore considers both pre- and post-treatment recycling, as well as energy recovery.

Those technology scenarios that provide for the highest levels of recycling and composting and overall recovery will score the highest.

12. Landfill diversion of total waste

Landfill of even post treated residual waste uses the landfill resource value, and carries with it certain pollution risks. In WSE 2007 DEFRA announced that it intended to consult on the possibility of extending its current policy on the diversion of BMW from landfill to include the diversion of other wastes. It is notable that in some EU Countries restrictions have been introduced on the landfilling of other waste fractions e.g. combustible waste. This is carried out to preserve landfill capacity, reduce pollution risks and provide for the valorisation of the energy value of combustible wastes in order to avoid reliance on other fossil fuel energy sources.

Those technologies that landfill the least will be scored the highest under this criterion.

13. Reduction of household waste not re-used, recycled or composted

Sustainable waste management means using resources efficiently to cut down on the amount of waste we produce and dispose. The Waste Strategy for England 2007 provides a greater focus on waste prevention and an overall target has been set to reduce the amount of household waste not re-used, recycled or composted to 225 kg per person in 2020. Nationally, this is equivalent to a fall of 50% per person from 450 kg per person in 2000. 
The waste management and technology scenarios that provide for the greatest reductions will score the highest
3. Assessment of scenarios

3.1. Assessment against the criteria

A project has to be assessed on a range of factors that includes both qualitative and quantitative factors. Evaluations based on assessment that can be directly quantified by measurement supports objective scoring of options.  However, some aspects are less amenable to measurement and in this case, assessments have to be made using professional judgement to rank performance. This section deals with the different factors in the following sub-sections:

· Quantitative evaluation where the criteria are measurable (section 3.1.1and 3.1.2)

· Qualitative ranking of other factors (section 3.1.3) 

3.1.1. Environmental performance

The environmental performance of the options are modelled through the use of the WRATE LCA software. The following criteria are assessed:

a) Human toxicity, 

b) Global warming potential, 

c) Air quality impact, 

d) Abiotic resource depletion, 

Human toxicity

This criterion assesses the impact of emissions released and saved as a result of the activities and improvements included in each scenario. A fuller description of this issue is provided in section 2.3.2 paragraph: Minimise Human Health impact

The results of the assessment of the scenarios are shown in Figure 3‑1.
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Figure 3‑1 Human toxicity WRATE results

Explanation

· All of the scenarios show a benefit (i.e. a reduction) in the effect on human toxicity potential – this is largely associated with the significant increases in recycling that are common to all scenarios (these offset material production impacts). 

· Higher levels of energy recovery  increase performance due to displacing other energy generation.

· The Baseline scenario (Sc A), where a larger amount of waste is sent to landfill has the lowest benefit - landfilling results in an increased impact on human toxicity (leachate emission and gas flaring) - the high level of recycling assumed provides much of the benefits seen.

Global warming potential (GWP)

Improvements in waste management operations have significant potential to assist in the reduction of emissions that are understood to contribute to greenhouse gas impacts.  A fuller description of this issue is provided in section 2.3.2 paragraph “Minimise impact on climate change”.
Each scenario comprises different operations, and each therefore has its own profile with respect to GWP. The results of the assessment of the scenarios are shown in Figure 3‑2.  All figures are calculated using the WRATE model, and although a variety of substances with a GWP are considered, the totals are expressed as total CO2 equivalents.
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Figure 3‑2 Climate change impacts WRATE Results

Explanation

The negative figures indicate a reduction in GHG impacts in all cases. The larger the negative, the greater is the reduction in GHG impacts.

· All of the scenarios contribute to a reduction in global warming relevant emissions. The degree of improvement to reflects the balance of avoidance of landfill, energy and materials recovered.

· The Baseline Scenario (Sc A) has the least benefit – although recycling is greatly increased, the post recycling residual waste is landfilled (giving rise to methane generation) and the energy recovery in this scenario is low.

· All of the scenarios perform approximately equally – MBT options show a very marginally improved GWP over EfW scenarios

· The small differential between the two EfW only scenarios (B1 and B2)  reflects the very low heat off take assumed here for the CHP scenario in order to reflect assumed difficulties with finding suitable heat users.

· As the levels of recycling increase the amounts of avoided CO2 increases.

Notes on key assumptions:

· Modest CHP assumptions have been made in respect of EfW incineration and SRF use – in particular for a site in the Upper Lea Valley and for third party SRF use. More heat export will clearly improve GWP performance. Information provided by NLWA advisors on SRF Regen Fuels indicates that third party SRF markets on average would have higher energy efficiencies than have been assumed in these calculations. Applying these assumptions would give raise to further GWP benefits to scenarios which relies on third part markets. If similar assumptions are assumed as a result of the introduction of district heating a similar increase in GWP performance would be seen.  

· GHG performance needs to be connected to availability, deliverability, and 3rd party markets for the energy and materials recovered and the efficiency of the energy utilisation in these markets.

· The modelling in WRATE allows for the recovery of non-ferrous metals at MBT installations but not at EfW incinerators, despite this often being carried out at both. As WRATE (in common with other LCA tools) gives significant GHG credit for such recovery (virgin aluminium production is requires significant energy which is saved by Al recovery) EfW incineration performance may be expected to be result in further benefit for those scenarios where Al recovery is used as is becoming common practice

Air quality impact

Human health impacts are considered elsewhere – this criteria considers the contribution that each scenario makes to the deterioration or improvement of air quality in a wider sense including long range transboundary impacts e.g. acidification of lakes in Scandinavia. A fuller description of this issue is provided in section 2.3.2 paragraph on: Minimise air quality impact (includes treatment facilities, transport and wider impacts). 
The results of the assessment of the scenarios are shown in Figure 3‑3.
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Figure 3‑3 Acidification WRATE results

Explanation

· The scenarios all show an overall positive impact on acidification – this arises mainly from the large increases in front-end recycling that all include. The recovered material displaces emissions that would arise from their virgin production. 

· There are small effects based on the assumed off set fuels where electricity is offset against national mix of fuels whilst heat production is offset against natural gas and thus acidification offsets are greater for electricity production compared to heat 

· The MBT based scenarios provide for slightly higher recycling levels (+1.8% BVPI) and also direct greater quantities of material to landfill – both of these factors mean that less acidifying relealses are made and contribute to their good performance here.

Notes on key assumptions:

· The dependence of the results upon recycling performance makes ensuring the recyclates generated are used in high grade applications a key sensitivity – the quality of the recyclates derived above 50%, or extracted from residual treatments is likely to be reduced and make this aspect more challenging.

· Displacing more inefficient and /or more polluting external energy sources with the energy recovered will result in more favourable acidification performance

Abiotic resource depletion

The world contains limited resources of both minerals and fossil fuels (i.e. coal, oil and gas), and the depletion of such resources is important when assessing the sustainability of any particular scenario. A fuller description of this issue is provided in section 2.3.2 paragraph on: Minimise resource depletion

The results of the assessment of the scenarios are shown in Figure 3‑4.
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Figure 3‑4 Abiotic resource depletion WRATE results

Explanation

· All the scenarios improve impacts on natural resources as the large amounts of energy recovered and recyclables collected can be offset against the use of virgin resources. 

· All of the scenarios perform approximately equally.

· The Baseline scenario has the least potential benefit on natural resources. This is due large amounts of waste been landfilled, low energy recovery and reduced recycling in the option compared to the other scenarios.  However, the high recycling achieved does generate a positive effect on the environment (i.e. resources are conserved).

3.1.2. Technical performance

BMW diversion (LATs performance)

Figure 3‑5 shows that the performance in terms of diversion of BMW away from landfill are similar for all but the baseline.

When on-line, the full EfW solutions do provide slightly higher diversion rates than the MBT solutions, but all are compliant with diversion targets. 

The graph shows that the H scenarios provide some additional performance in the period 2015 to 2017, as the MBT plants and their respective SRF handling facilities are assumed to be online from 2015. Delays in the provision of the SRF facility required for the MBT scenarios (beyond the assumed start date of 2014) might be expected to result in additional landfill during this period, or more likely additional cost in accessing the assumed extended Edmonton facility. 

The EfW facilities have been assumed to be operational by 2017 (a 5 year planning period), and the Edmonton facility available to divert waste from 2014 to 2017. Ramboll has made careful technical assessment of the Edmonton facility with the conclusion that it is feasible to operate the facility up to 2020, so in case of significant delays to the establishment the new infrastructure it should still be technically possible for a long period to comply with diversion targets using Edmonton.  
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Figure 3‑5 BMW landfilled refined scenarios

Recycling and composting

The recycling and composting performance is mainly provided through the source separated collections.  The MBT plants provide some additional recycling through the separation of metals and possibly plastics/inerts (markets for these are uncertain).  This results in the MBT based solutions providing slightly higher recycling rates than the EfW ones.  The contribution is small (max 1.8% BVPI) as much of the recyclable material is extracted through the front-end systems and thus smaller amounts of good quality recyclate remains in the residual waste to be captured by these systems. However this additional contribution may allow certain front end collection schemes to not be introduced (see discussion below).

The overall performance is shown in Figure 3‑6 and Table 3‑1 shows that if the roll out of kerbside systems is achieved then the targets will be met.  The performance of the front end kerbside collection system is dependant on exceptionally high participation and substantial education budgets have been assigned in the modelling to provide education and enforcement actions and the performance is dependant on the introduction of alternate weekly collection, mandatory recycling systems and variable charging as without these the participation rates are unlikely to be achieved.
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Figure 3‑6 Recycling and composting performance

Some of the residual waste processes provide additional recycling and composting that can contribute to authority recycling targets e.g. metals extracted in the sorting processes of MBT plants as shown in Table 3‑1.  EfW incineration processes also provide additional recycling from the metals extracted from ash or the ash recycled in to aggregate for road building – however, under current Government guidance these are not counted towards recycling targets.  

Whilst the scenarios have been modelled to a relatively common but highly challenging system for the boroughs and hence recycling performance, the residual treatment contribution to recycling is additional to this kerbside recycling.  There is an option to avoid the most difficult and contentious recycling systems to result in an overall recycling performance of 50% rather than slightly above this value (51.8%).  

If this approach is taken the service level to the Estate residents (only) could be reduced by not collecting kitchen waste separately for anaerobic digestion and this would reduce the NI 192 recycling and composting tonnage by approximately 16 ktpa with a consequent saving of approximately £3m per annum in collection costs per year across all the boroughs.  This could only be applied to the systems employing MBT technologies as the recycling from EfW systems is not counted towards the NI192 indicator and Defra require that 50% recycling is achieved by the project.  There would be additional changes in costs relating to the changes in MBT processing and AD plant processing costs (both capital and operating costs), however, the marginal differences are unlikely to be significant.

Table 3‑1 Recycling performance verse targets

	
	Recycling of household waste %

	Option
	2010
	2015
	2020

	Target
	40%
	45%
	50%

	A (1) Baseline
	40.0%
	46.2%
	50.0%

	B(1) EfW partial CHP
	40.0%
	46.2%
	50.0%

	B(2) EfW full CHP
	40.0%
	46.2%
	50.0%

	D(1) Mixed technologies full blending
	40.0%
	47.0%
	50.8%

	D(2) Mixed technologies full blending alternate
	40.0%
	47.2%
	50.8%

	H (1) MBT-AD on site SRF
	40.0%
	48.2%
	51.8%

	H(2) MBT-AD 3rd party SRF market
	40.0%
	48.2%
	51.8%


Diversion from landfill

The key environmental and cost driver in waste management is the reduction of landfill.  The refined scenarios have improved the diversion of waste away from landfill for the MBT by fully blending the digestate into the SRF fraction and thus diverting it from landfill.  The results shown in Table 3‑2 show that the treatment options divert most of the waste with only small quantity of additional waste going to landfill from the processing residues from the MBT plants.

Table 3‑2 Landfill diversion performance - refined scenarios

	Option
	Landfill diversion of total waste

	A (1) Baseline
	45.4%

	B(1) EfW partial CHP
	93.4%

	B(2) EfW full CHP
	93.4%

	D(1) Mixed technologies full blending
	90.3%

	D(2) Mixed technologies full blending alternate
	89.5%

	H (1) MBT-AD on site SRF
	84.8%

	H(2) MBT-AD 3rd party SRF market
	86.4%


Reduction of residual household waste

A key target set by government is the quantity of residual waste and the targets of 225kg/person.  The scenarios that recycle additional waste through the MBT plant perform better on this parameter and the H scenarios fully meet the target.  However, if collection services are not implemented (as suggested above) so that MBT processes do not overshoot the recycling target of 50%, then they too would face challenges in meeting the 225kg target. 

The performance of this parameter is strongly dependant on the waste growth assumptions and thus small changes in this can make large variations in the base numbers.  Future waste growth is uncertain and current evidence appears to be a poor model for future arisings, which leads to significant uncertainty in this aspect of the modelling. Recent data suggests that waste growth has reduced – should this continue it may mean that the 225kg target is achievable under all scenarios.

Table 3‑3 Residual wastes generation performance

	
	Residual waste generation kg/person

	
	2010
	2015
	2020

	A (1) Baseline
	          272 
	          249 
	          232 

	B(1) EfW partial CHP
	          273 
	          249 
	          232 

	B(2) EfW full CHP
	          273 
	          249 
	          232 

	D(1) Mixed technologies full blending
	          272 
	          246 
	          229 

	D(2) Mixed technologies full blending alternate
	          273 
	          245 
	          229 

	H (1) MBT-AD on site SRF
	          272 
	          240 
	          224 

	H(2) MBT-AD 3rd party SRF market
	          272 
	          240 
	          224 


Proximity principle

The performance against the self-sufficiency target is linked to the amount of landfill as the SRF markets are assumed to be local and within London.  This is shown in Figure 3‑7.  However, there is no certainty that 3rd party SRF markets will be within London and some identified markets are more remote within the Thames Gateway area, which would alter these results.  This highlights the need to evaluate the potential SRF use in detail during the procurement to  clarify the environmental impacts, provide certainty in respect of London’s proximity policy and the associated transport costs.
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Figure 3‑7 Self-sufficiency performance  - refined scenarios (assuming SRF burnt in London)

Transport impacts

The distances travelled in the treatment of wastes have been calculated for each of the options.  It is important to note that this assessment makes various assumptions regarding the final destination of residues, SRF and recyclates, and in calculating the total distance travelled does not distinguish between different forms of transport – this is particularly relevant where either ash or SRF is assumed to be transported by rail from Hendon. The results do however provide a means to make broad comparisons. The results of this analysis are given in the table below.

These results show that:

· the baseline scenario (Sc A) has the greatest distance travelled  - due to the waste that is transported out to landfill

· SRF is assumed to travel to a site just outside London to the East, and with this assumption MBT solutions have slightly higher miles travelled that the EfW scenarios

· the lowest transport load is associated with Scenarios B(1) & B(2) as EfW incineration reduces the quantity of post treatment waste by rendering it to ash

· the performance of other options vary depending on the balance of SRF sent to a close by market vs. materials sent to landfill

· D(1) is apparently penalised in this assessment, although it should be noted that this is because of assumed “rail miles” not “road miles”

· sending SRF to distant 3rd party markets may generate additional traffic movements and not achieve local proximity targets, however mode of transport is a key factor in the final analysis

Important notes:

· it has been assumed that SRF will be treated in London, although the current indications are that this may not be guaranteed – this then gives rise to additional sensitivities in respect of meeting proximity requirements and distance travelled

· high traffic and congestion levels in London and environs mean that minor increases in “waste miles” may have particular sensitivity

· mode of transport can significantly reduce the significance of the distance travelled as an environmental parameter

Table 3‑4 Transport analysis of Options (thousand km)

	 
	Sc A - Baseline
	Sc B (1)- New EfW (Partial CHP)
	Sc B(2) - New EfW (full CHP
	Sc D (1) - Mixed technologies
	Sc D (2) - Mixed technologies
	Sc H(1)- MBT-AD/SRF (Full blending)
	Sc H (2)- MBT-AD/SRF (Full blending)

	Kerbside collected waste including, street sweeping, litter, park waste and trade waste

	 Kerbside residuals 
	4,657
	4,657
	4,657
	4,657
	4,657
	4,657.0
	4,657

	 Other residuals (trade, street sweeping, litter, park waste) 
	275
	261
	261
	275
	275
	275.
	275

	 Residuals - from transfer station to landfill or facility 
	6,046
	181
	181
	156
	156
	156.
	156

	 Kerbside dry recyclables 
	5,238
	5,238
	5,238
	5,238
	5,238
	5,238.
	5,238

	 Other dry recycling (trade, street sweeping etc) 
	86
	86
	86
	86
	86
	86.
	86

	 Kerbside biowaste 
	1,136
	1,136
	1,136
	1,136
	1,136
	1,136.
	1,136

	 Other biowaste (trade, park waste) 
	39
	39
	39
	39
	39
	39.
	39

	CA waste and bulky residual waste

	 CA and bulky waste residuals 
	562
	326
	326
	324
	324
	324.
	324

	 CA green waste 
	151
	151
	151
	151
	151
	151
	151

	Other waste streams and secondary transport

	All C&D
	84
	84
	84
	84
	84
	84
	84

	All recycling to market (kerbside, bring, CA)
	2,382
	2,382
	2,382
	2,382
	2,382
	2,382
	2,382

	Rejects and products from treatment facilities
	691
	1,772
	1,772
	3,284
	1,806
	1,879
	2,418

	TOTAL
	21,347
	16,313
	16,313
	17,812
	16,334
	16,407
	16,946


3.1.3. Qualitative factors

Noise and odour

Whilst many important environmental effects are addressed in the quantitative WRATE life cycle impacts assessment, the lives of neighbours of any waste management facility may be affected by factors which can be generally termed “nuisance” e.g. noise, odour, vermin, etc.  Whilst, these are unlikely to cause direct health effects they may do so via stress and degradation of local environmental quality.  It should be pointed out that the performance of modern waste management facilities in relation to nuisance releases is vastly better than older plant.  This is due to improvements in technology, management systems and regulation, such that most modern facilities operate as good neighbours and it is often the perception of facilities based on older plants that operated to lower standards that causes concern rather than modern reality of what will be built.  However, processes do have inherent effects that are mitigated within the process design and nuisance effects can occur when these fail or circumstances overload the systems.  The processes are judged on their underlying propensity to cause a problem with the expectation that impacts will be normally mitigated.  The assessment is set out in the table below:

	Scenario
	Noise & Odour
	Score

	Sc A - Baseline
	Despite advances in odour controls, and landfill operation, risk of odour release is high. Odours are generated during daily operation and over long periods as waste degrades to release substances of high odour relevance, which cannot be controlled fully. For this and other reasons landfills are generally developed at some distance from receptors e.g. housing. Noise impacts generally limited to vehicle movements.
	1

	Sc B (1) - New EfW (Partial CHP)
	Main source of odour is from the storage of waste prior to processing. Risk of odour impacts is managed using tried and tested methods e.g. housing waste indoors, use of air in the process, managing storage times. Some EfWs are developed in close proximity to dwellings, although in general commercial and industrial environments are preferable on account of their size and traffic impacts. Traffic movements are the main issue of noise impact. Turbine generators are high noise & vibration equipment - specially designed buildings etc are successfully used to control impacts.
	5

	Sc B (2) - New EfW (full CHP)
	As B(1)
	5

	Sc D (1) - Mixed technologies
	Noise and odour risks are in between those described for MBT and EfW technologies.
	4

	Sc D (2) - Mixed technologies
	As D(1)
	4

	Sc H (1) - MBT-AD/SRF (Full blending) on site SRF
	MBT processes generate significant odour risks that require specific "end-of-pipe" engineering measures (e.g. biofilters and RTO) to reduce the probability of impacts but background fugitive odours are emitted.  However impacts can occur, for example, during maintenance or breakdown scenarios where digestion tanks, composting vessel are open or biogas is vented in an emergency.  In general, MBT facilities are developed in areas of relatively low sensitivity due to these fugitive emissions. The SRF using facility will incorporate odour management systems exactly the same as other EfW facilities. Noise mainly arises from transport and waste handling activities.
	3

	Sc H (1) - MBT-AD/SRF (Full blending) 3rd party market
	As H(1) but the combustion impacts will be at the 3rd party users site.
	3


Planning

This section on planning has been prepared by NLWA`s planning advisors, ARUP.

Waste facilities, when proposed within a densely populated urban area such as the north London sub-region, are normally subject to lengthier and more challenging planning approval processes than industrial or commercial developments at a comparable scale.  This effect applies irrespective of the nature of the waste treatment proposed, although the nature of the treatment will significantly affect the planning risk.  Furthermore, although planning decisions are made in the context of a well-understood framework of national, regional and local policy and guidance, such decisions are made in a political arena and are inevitably subject to an element of uncertainty and judgement as to the likely outcomes for a given proposal.

With this background in mind, assessments have been derived for the planning risks associated with each of the revised scenarios.  The assessments undertaken for the revised scenarios have been more detailed than the assessments for the original scenarios and have taken into account other factors, including:

· advice received from the NLWA’s internal planning advisor on likely timescales and risks;

· a prudently conservative approach to planning risk, given the uncertainties of an emerging local planning policy framework in the realms of waste and energy;

· cautious reliance on previous experience and case law and appeal precedents, taking account subsequent changes to national and London policy on waste and energy;

· an assessment of the likely location, form and features of an actual development proposal for each of the technologies identified within the scenarios; and

· a recognition of public antipathy in North London to thermal treatment in general and conventional incineration in particular.

The planning assessment of each scenario has drawn up a comprehensive picture of each waste treatment facility which might be submitted for planning permission, in order to identify relative strengths and weaknesses of the options, as well as to give depth to the consolidated scores which have been incorporated into the assessment model.  

From this analysis, scores were applied to each type of facility (with assumptions about integrated facilities, where appropriate), and a judgement applied to provide a composite score.  The scoring reflects the planning risk of the facilities which would be delivered by or on behalf of the NLWA.  Therefore where a third party facility is assumed to be used, such as an SRF combustion facility or a landfill, any planning risk for such facilities is excluded.  It should be noted that this does not necessarily mean that such third party sites would have a low risk of refusal.  Indeed, such third party facilities will in some cases carry significant planning risks.

The scoring results are shown in Table 3‑5 below, with the full analysis shown in Annex C.  
Table 3‑5 Consolidated Scoring for the Revised Waste Scenarios
	Scenario
	Waste Facilities
	Individual Scores
	Composite Score
	Summary Comments

	A(1)
	HWRC
	5
	4-5
	Key planning risks are excluded, although a new WTS proposed solely for transfer to landfill would be unlikely to be approved.

	
	150ktpa AD plant for source-separated biowaste
	4
	
	

	
	Residual waste to 3rd party Landfill (outside NLWA area) – 
	n/a
	
	

	B(1)
	HWRC
	5
	1-2
	The London Plan has a presumption against new conventional incineration capacity.  The lack of CHP at ULV may be a fatal flaw.  Transport mode options in ULV are limited.  Case for two EfW plants is weaker than for one.

	
	150ktpa AD plant for source-separated biowaste
	3-4
	
	

	
	300ktpa EfW with power only at ULV
	1
	
	

	
	300ktpa EfW with CHP at Hendon
	2
	
	

	B(2)
	HWRC
	5
	2-3
	The London Plan has a presumption against new conventional incineration capacity.  The provision of an integrated CHP scheme will assist the chance of success.  Transport mode options in ULV are limited.  Case for two EfW plants is weaker than for one.

	
	150ktpa AD plant for source-separated biowaste (integrated with EfW at ULV)
	n/a
	
	

	
	300ktpa EfW with CHP at Hendon
	2
	
	

	
	300ktpa EfW with CHP at ULV
	2-3
	
	

	D(1)
	HWRC
	5
	3-4
	The London Plan has a presumption against new conventional incineration capacity.  The provision of an integrated CHP scheme will assist the chance of success.  Transport mode options in ULV are limited.  Case for one EfW plant is stronger than for two.  Hendon MBT-AD fits within existing proposals for the area.

	
	150ktpa AD plant for source-separated biowaste
	4
	
	

	
	350ktpa EfW with CHP at ULV
	2-3
	
	

	
	250ktpa MBT-AD at Hendon with SRF to 3rd parties 
	3-4
	
	

	D(2)
	HWRC
	5
	2-3
	The London Plan has a presumption against new conventional incineration capacity.  The provision of an integrated CHP scheme will assist the chance of success.  Transport mode options in ULV are limited but possible scope for water transport of SRF.  Case for one EfW plant is stronger than for two.  Hendon EfW does not fits within existing proposals for the area.



	
	150ktpa AD plant for source-separated biowaste (integrated with MBT-AD at ULV)
	n/a
	
	

	
	300ktpa EfW with CHP at Hendon
	2
	
	

	
	300ktpa MBT-AD at ULV with SRF to 3rd parties
	3-4
	
	

	H(1)
	HWRC
	5
	2-4
	This is the most difficult scenario to assess.  The London Plan supports alternative treatment technologies.  The CHP scheme will assist the chance of success.  SRF combustion will be branded as “waste incineration” but will perform better at self-sufficiency than 3rd party sales.  Transport mode options in ULV are limited.  Hendon MBT-AD fits within existing proposals for the area, though local combustion may be more strongly supported than haulage across north London.

	
	150ktpa AD plant for source-separated biowaste (integrated with MBT-AD at ULV)
	n/a
	
	

	
	350ktpa MBT-AD at ULV with SRF to NLWA facility at ULV
	2-3
	
	

	
	250ktpa MBT-AD at Hendon with SRF to NLWA facility at ULV 
	2-4
	
	

	
	330ktpa SRF combustion facility at ULV, with CHP (integrated with MBT-AD at ULV)
	n/a
	
	

	H(2)
	HWRC
	5
	4
	The London Plan supports alternative treatment technologies.  The CHP scheme will assist the chance of success.  Self-sufficiency will be an issue with 3rd party sales. Transport mode options in ULV are limited.  Hendon MBT-AD fits within existing proposals for the area.

	
	150ktpa AD plant for source-separated biowaste (integrated with MBT-AD at ULV)
	n/a
	
	

	
	250ktpa MBT-AD at Hendon with SRF to 3rd parties 
	4
	
	

	
	350ktpa MBT-AD at ULV with SRF to 3rd parties
	4
	
	


Landtake

The landtake of the scenariosare shown below. It should be noted that land area assessments are imprecise as the facilities requirements can “flex” to meet the site requirements through engineering solutions or reduced landscaping requirements and the land areas used here are a guide only.

Table 3‑6 Land take assessment

	Scenario
	Residual treatment technology
	Site for residual treatment
	Capacity (ktpa) 
	Additional landtake required
	Score

	Sc A - Baseline
	Landfill
	 
	 
	Treatment Facilities: 9 - 12 ha
Landfills occupy very large areas of land compared to other waste treatment, which generally aim to reduce final residual waste volume. However, once used the landfill can become productive land after many years of restoration and settlement and landfill will normally be outside of London and thus less constrained/valuable. Landtake est. 97 – 194 ha.


	1

	Sc B (1) - New EfW (Partial CHP)
	EfW - El only
	Upper Lea Valley
	300
	Treatment Facilities: 14.8 - 19.8 ha 
	5

	
	EfW - CHP
	Hendon
	300
	Plus landfill of 18.5-37ha
	

	Sc B (2) - New EfW (full CHP)
	EfW - El only
	Upper Lea Valley
	300
	Treatment Facilities: 14.8 - 19.8 ha 
	5

	
	EfW - CHP
	Hendon
	300
	Plus landfill of 18.5-37ha
	

	Sc D (1) - Mixed technologies
	EfW
	Upper Lea Valley
	350
	Treatment Facilities: 15.3 – 21.3 ha. 
	3

	
	MBT-AD
	Hendon
	250
	Plus landfill of 34.5-69ha
	 

	Sc D (2) Mixed technologies
	MBT-AD
	Upper Lea Valley
	300
	Treatment Facilities: 18.3 – 23.3 ha. 
	3

	
	EfW
	Hendon
	300
	Plus landfill of 34.5-69ha
 
	

	Sc H (1) - MBT-AD/SRF (onsite SRF & full blending)
	MBT-AD
	Upper Lea Valley
	350
	Treatment Facilities: 22.8 – 29.8 ha 
	2

	
	SRF facility
	Upper Lea Valley
	155
	Plus landfill of 35.5-71ha
	

	
	MBT-AD
	Hendon
	250
	 
	

	Sc H (2) - MBT-AD/SRF (3rd party SRF & full blending)
	MBT-AD
	Upper Lea Valley
	350
	Treatment Facilities: 18.3 – 22.3 ha 
	3

	
	SRF facility
	Upper Lea Valley
	327
	Plus landfill of 35.5-71ha
	

	
	MBT-AD
	Hendon
	250
	 
	


Product Market Risks

The main market risks of the scenarios are related to:

· markets for recyclate

· disposal costs for residues

· energy sales and prices

· the potential for SRF markets with 3rd party users and prices

· the availability of Edmonton and the gate fee for the continued use after 2015. 

Renewable energy requirements from the Hendon development gives raise to potential opportunities for heat and electricity or SRF supply. The Hendon development and the surrounding areas are assessed to have an energy demand corresponding to approximately 80ktpa of SRF. 

Electricity markets are seen to be secure in that electricity will able to be sold but the principle risk issue lies in the estimation of the price of electricity. Conservative assumptions have been applied in this assessment, so facilities with a significant electricity sales may be assumed in the current market to have a potential revenue upside. 

Electricity prices are increasing due to the increases in oil prices over the recent past but the future trend will depend on the future supply of oil, increases in alternative fuels and the changes in demand through energy efficiency or economic performance. Another important part of the income for some scenarios will be from ROCs and associated payments, which is an industry funded support system set up and regulated by the government that currently is advised to continue until 2027. However, as with any support scheme the rules can be changed and thus the security of this income stream is less than other aspects, although it would equally affect the income in the scenarios that have ROC’able energy production and well as SRF market prices as the loss of ROCS would affect these users as well.

The assumptions for the heat sales have been conservative and only a low value has been assumed to offset the lost electricity sales. The market for heat in the UK is currently not well developed and this will depend on district heating and steam supply networks being installed. However, there are several schemes in discussion in the NLWA area and this is strongly supported by local and national energy strategy. These scores and the rationale for this are given in Table 3‑7.

Table 3‑7 Assessment of Market Risks

	Scenario
	Market risks
	Score

	Sc A - Baseline
	Landfill does not produce "products" other than landfill gas/electricity that rely upon third party markets and the LFG is not fundamental to the site operation/economics, however the actual demand for landfill itself is restricted but not excluded by policy and geography. The option of rail transport from Hendon reduces the impact of landfill scarcity.
	5

	Sc B (1) - New EfW (Partial CHP)
	EfW exposure to market risk arises from sales of: electricity; heat, bottom ash and metals for recovery. The cost of APC residue disposal / recovery may also be a factor. Risk exposure may be evident in respect of heat prices and volume sales, as UK markets are generally poorly developed – this, and the consequent impact that this may have on achieving CHP (advised by ARUP) is the main reason why in this case the overall market risk of this scenario is scored lower than others.  Landfill diversion performance is exposed to a low level of risk owing to the high reliability of incineration EfW technology. Ash markets are still developing but are still subject to disruption due to demand issues or public reaction, in a similar way to the Edmonton Dioxins in ash reporting a few years ago.
	3.5 

	Sc B (2) - New EfW (full CHP)
	EfW exposure to market risk arises from sales of: electricity; heat, bottom ash and metals for recovery. The cost of APC residue disposal / recovery may also be a factor. Risk exposure may be evident in respect of heat prices and volume sales, as UK markets are generally poorly developed and the use of CHP in the ULV is more difficult (although desirable) and will depend on local developments. Heat sales are also exposed to the success of the organisation they supply. This is difficult to assess as the local energy prices may be a factor in the continuing success of those business that are supplied with heat even though other factors may lead to relocation or failure. The main reason for the lowere score seen here is the advised (Regen) difficulty in securing heat outlets in London, although there does appear to be a prospect at Hendon – the resistance to EfW from the developer counteracts this.Landfill diversion performance is exposed to a very low level of risk owing to the high reliability of incineration EfW technology.
	3.5

	Sc D (1) - Mixed technologies
	Regen fuels advise that SRF markets are sound. The addacent Hendon developments reported SRF demand adds to this.
	4.0

	Sc D (2) - Mixed technologies
	As D(1) – but slightly lower score due the MBT facility not being adjacent to the Hendon development.
	3.5

	Sc H (1) - MBT-AD/SRF (Full blending) on site SRF
	Regen fuels advise markets of SRF are emerging well (see below and annexe D)
	4

	Sc H (2) - MBT-AD/SRF (Full blending) 3rd party market
	NLWA advisors Regen Fuels have studied the market have advised that a significant and stable market demand is developing for the type of SRF which the MBT facilities in question will produce.  On this basis of this advice the option has been scored to reflect a better than average .  A summary report on Regen Fuels work is included in Annex D. 
	4


Bankability

The scenarios bankability assessment is given in Table 3‑8.. Scorings have been adjusted to reflect the views of Regen Fuel, NLWA’s special advisor on SRF markets.

Table 3‑8 Bankability assessment - refined scores
	Scenario
	Bankability
	Score

	Sc A - Baseline
	Very unlikely that any investor would support a scheme with so little chance of becoming operational in the current policy climate.
	1

	Sc B (1) - New EfW (Partial CHP)
	All scenarios are scored equally as various factors serve to cancel each other out:

· EfW has greater technical relaiability and is hence more bankable on this basis

· Heat revenues streams are uncertain for EfW, and Regen Fuels advise that the prospects for heat use are limited

· Planning risk are advised high for EfW by NLWA planning advisers (ARUP) and this may then affect bankers views on this technology in London

· Regen Fuels advise SRF markets are sound and that confidence in off take markets support bankability
	3

	Sc B (2) - New EfW (full CHP)
	
	3

	Sc D(1) - Mixed technologies
	
	3

	Sc D(2) - Mixed technologies
	
	3

	Sc H (1) - MBT-AD/SRF (Full blending) SRF combustion
	
	3

	Sc H (2) - MBT-AD/SRF (Full blending) 3rd party market
	
	3


Technology status

The assessment of the technology status is given for the scenarios in Table 3‑9.

Table 3‑9 Technology status assessment

	Scenario
	Status of technology
	Score

	Sc A (1) - Baseline
	Landfill is a well known technique, only limited by the challenge of effectively managing long-term pollutant risks.
	5

	Sc B (1) - New EfW (Partial CHP)
	Around 800 project references worldwide, and over 450 in Europe. An operational history of over 100 years as a waste management technique. The last 20 years in particular has seen the development of reliable and efficient systems, built upon a foundation of robust technology, that recover both energy and materials, whilst controlling polluting emissions. Many examples have been developed in major cities.
	5

	Sc B (2) - New EfW (Partial CHP)
	As B(1).

CHP systems are well developed and.in some European countries CHP is the “standard”.UK experience of waste fired CHP is lower but growing. Technology is well known and consequent risks are low.
	5

	Sc D(1) - Mixed technologies
	EfW incineration is well demonstrated – see above. MBT-AD is a relatively "new" technology - there are technical interface risks regarding the fuel quality and the 3rd party user - these reduce the overall scoring of this scenario compared with 2 EfW plants. 
	4

	Sc D(2) - Mixed technologies
	As D(1)
	4

	Sc H (1) - MBT-AD/SRF (Full blending) SRF combustion
	Few references and a lack of a long term track record of reliable service provision for MBT-AD at this scale. although the list of projects is growing. The EfW SRF burner will reduce issues over SRF quality.
	3

	Sc H (2) - MBT-AD/SRF (Full blending) 3rd party SRF
	As H(1) respects MBT-AD risks. The capacity of the technology to deliver fuel within specification over the long term will be critical to service delivery, and has not been well demonstrated to date.
	3


Reliability flexibility

The reliability and flexibility are affected little by the changes made since the earlier evaluations made (see annex A) although the introduction of SRF combustion to scenario H does increase reliability assessment but reduce the flexibility. Over-capacity issues that may arise from waste composition changes are likely to be adequately addressed through the acceptance of commercial and industrial waste – which is being driven away from landfill by current policies. Scorings have been adjusted to reflect the views of NLWA and its advisers.

Table 3‑10 Reliability/flexibility assessment - refined scenarios

	Scenario
	Reliability/ Flexibility
	Score

	Sc A (1) - Baseline
	There is little or no sensitivity to anticipated changes in waste composition, although capacity is finite
	5

	Sc B (1) - New EfW (Partial CHP)
	EfW technologies have been specifically developed over many decades to cope with the majority of physical and chemical fluctuations seen in MSW. They are susceptible to changes in fuel CV with turn up / down flexibility usually limited to 70 - 110 %. Larger scale EfW of the type considered here are modular in that they would typically comprise 2 or 3 lines, giving some flexibility.
	4

	Sc B (2) - New EfW (Partial CHP)
	As B(1),

The need to supply the heat network will lead to additional plant and backup boilers etc., although these technologies are reliable.
	4

	Sc D(1) - Mixed technologies
	The balance of technologies means that there is good flexibility to changes in waste arisings and composition. The use of MBT technology does have a greater chance of breakdown but the combination with the EfW provides some backup of this technology.
	3.5

	Sc D(2) - Mixed technologies
	As B(1).
	3.5

	Sc H (1) - MBT-AD/SRF (Full blending) SRF combustion
	The use of MBT does provide some additional flexibility to respond to composition and market changes. The use of SRF combustion facility will increase security and ability to accept variable quality SRF but the system will require minimum quantities of SRF to operate correctly. 
	3.5

	Sc H - MBT-AD/SRF (Full blending) 3rd party SRF
	As H(1). The use of full re-blending will lead to SRF quality will influence the range of markets that can take the fuel and thus only those facilities that can accept the lower CV will be able to take the fuel hence restricting the market size.
	3.5


3.1.4. Costs

The assessment of the direct financial cost to the Authority of the different scenarios is dealt with through NLWA’s financial advisors modelling which takes into account the financing and tax (LATS, ROCs, landfill tax etc.) costs. 

Key cost assumptions

The following two tables provide cost information used in the OBC modelling. Table 3‑11 outlines gate fees calculated from NLWA current accounting system for existing treatment and disposal arrangements. Table 3‑12 provides information on costs and other details of future waste management facilities. 

Table 3‑11: Gate fees and cost information of existing arrangements 

	Facilities
	Gate fees & other costs for modelling of waste management costs

	Landfill tax for active & hazardous waste
	· £21/tonne in 2006/07, 

· increased by £3/tonne to £24/tonne by 2007/08; increases then by £8/tonne per year to £48/tonne by 2010//11; 

· remains at £48/tonne thereafter 

· to maintain a real price basis of April 2008 the prices is being deflated 2.5% per annum.

	Landfill tax for inert waste
	· £2/tonne

· increased to £2.50 by 2007/08 and thereafter

· to maintain a real price basis of April 2008 the prices is being deflated 2.5% per annum.

	Landfill for active and inert waste
	· £25/tonne in 2015/16 (£25 in 2007 prices)

· Increased by 1% per year to take account of increasing engineering requirements and a further 2% to account for increasing landfill scarcity 

· 2006/07 to 2014/15 according to NLWA accounting system

	Landfill for hazardous waste
	· £100/tonne in 2015/16 (£25 in 2007 prices)

· Increased by 1% per year to take account of increasing engineering requirements and landfill scarcity 

· 2006/07 to 2014/15 according to NLWA accounting system

	MRF
	· £32/tonne in 2006/07 for dry recyclables from NLWA transfer stations to third party MRF

· NLWA own MRF from 2011.

	Edmonton IVC
	· £49/tonne in 2006/07

· Assumed to continue as 3rd part gate fee to 2014/15 for 30,000 tonnes.

	Green waste composting
	· £25/tonne in 2006/07

· Processing costs included in Borough’s collection costs, but separated out with assumed gate fee for potential inclusion in PFI contract.

	Refuse transfer stations and Edmonton EfW
	· £8.90/tonne for Bulky waste RTS and Hornsey Street RTS.

· £46/tonne for Edmonton EfW


(these gate fees combined result in the total costs of £20,868k as shown in NLWA 2006/07 budget).

· £50/tonne for Hendon RTS in 2006/07.

· All gate fees calculated from NLWA current accounting system remain to 2014/15 or when new treatment facilities come into place.

	Household waste recycling centres
	· £44.80/tonne disposal cost for residual waste from HWRC (assumed to be cost for landfilling and transport).

· Site management costs included in Boroughs collection costs.

· Individual HWRC costs calculated for each site and separated from collection costs from 2011. 

	Clinical waste
	· £296/tonne in 2006/07

	Fridges/freezers for recycling & disposal
	· £242/tonne in 2006/07


Table 3‑12: Cost assumptions and other information of future waste treatment facilities 

	Facilities
	Gate fees & other costs for modelling of waste management costs

	SRF to third party
	· £50/tonne for blended and clean/unblended SRF

	CHP
	· EfW = additional £2M for capex (EfW side only not including network)

· MBT = additional £0.5M for capex (MBT side only, not incl network)

	Revenue
	· EfW (electricity only) = 600kWh/tonne at £36/MWh 

· EfW (CHP) = heat price modelled to balance electricity income loss only i.e. any net revenues are assumed to payable to the operator of the DH network – this balances the assumption that the network CAPEX is excluded

· Recyclates at £20/tonne

	ROCs 
	· Assumed biomass content falls from 50% to 35% by 2017 for waste combustion

· AD assumed 100% biomass content of biogas

· Rocs value = £35 per ROC

· CHP schemes (EfW) gain 1 ROC per MWh

· SRF gasification and AD gain 2 ROCs per MWh

· Scheme operates until 2027


Baseline Costs

The calculated total costs of the different options are set down in the table below (Table 3‑13).  While landfill tax and ROCs will not be included in the calculation of the full economic cost (FEC) below it is for reference included in the table below.

Table 3‑13 Cost breakdown of refined scenarios (simple summery of all costs  over the period 2010 – 2043 in real 2008 prices) -2015-2043)

	 
	 Sc A(1) - Baseline 
	 Sc B (1) - New EfW (Partial CHP) 
	 Sc B (2) - New EfW (full CHP) 
	 Sc D (1) - Mixed technologies 
	 Sc D (2) - Mixed technologies 
	 Sc H (1) - MBT-AD/SRF onsite SRF & blending 
	 Sc H (2) - MBT-AD/SRF SRF market & blending 

	Capital Costs
	0
	302
	304
	245
	236
	388
	164

	Land Acquisition
	0
	25
	25
	27
	34
	64
	38

	Life Cycle Costs
	0
	76
	76
	69
	67
	101
	58

	Operating Costs
	0
	555
	557
	517
	553
	453
	512

	SRF 3rd party
	0
	0
	0
	198
	221
	0
	457

	Landfill Costs
	912
	195
	195
	211
	247
	296
	227

	Landfill Tax
	775
	81
	81
	133
	145
	205
	193

	LATS purchase
	470
	0
	0
	0
	0
	0
	0

	Total Cost
	2,157
	1,234
	1,238
	1,400
	1,503
	1,507
	1,649

	Revenue
	0
	346
	346
	222
	208
	70
	70

	ROCs
	0
	26
	51
	48
	44
	93
	47

	Total (Net Cost)
	2,157
	862
	841
	1,130
	1,251
	1,344
	1,532


Shadow cost of Carbon

This calculation compares the waste treatment costs with the amount of carbon saved to provide a measure of the cost effectiveness of reducing GHG impacts in the manner proposed, expressed as the NPV. The results shown here have been calculated according to current guidance
.  The table below shows the NPV of the carbon cost for each of the scenarios. The greater the negative the more cost effective the scenario is at reducing GHG impacts. 

The results in Table 3‑14 show that the benefit of treatment as opposed to landfilling is between £118 million and £124 million in net present value terms over the life of the project and thus the differential between the scenarios is not decisive with a variation of less than £6 m on a projected cost of over £2 billion. 

Table 3‑14 Shadow cost of Carbon £m (NPV real 2008)

	Scenario
	Cost of carbon NPV £m

(-ve is benefit)

	Sc A - Baseline
	-£20.80

	Sc B (1)- New EfW (Partial CHP)
	-£118.27

	Sc B(2) - New EfW (full CHP)
	-£118.36

	Sc D(1) - Mixed technologies EfW ULV
	-£123.05

	Sc D(2) - Mixed technologies EfW Hendon
	-£120.50

	Sc H(1)  MBT-AD &SRF at ULV
	-£123.21

	Sc H(1)  MBT-AD &SRF at 3rd party user
	-£124.68


Calculation of the Full Economic Cost (FEC)

The analysis above (Table 3‑13) compares the costs borne by the authority and the partner boroughs and provides the inputs to the financial and affordability analysis carried out by the financial adviser (Ernst and Young).  

However, recent Defra guidance
 is that the costs should now be assessed on the basis of the full economic cost (FEC) to the public purse and should ignore money flows that are internal to government  - thus the values associated with landfill tax and landfill allowance trading should be excluded from the analysis, but the shadow cost of carbon should be considered, as this is an externality that the national economy bears indirectly even though no direct costs are incurred.

Taking these values on the basis of the net present value over the period of 2010- 2043 the full economic costs are shown in Table 3‑15.  

Table 3‑15 Calculation of Full Economic Cost of scenarios NPV
 (£ million) 

	Costs NPV £m
(2010-2043)
	 Sc A(1) - Baseline 
	 Sc B (1) - New EfW (Partial CHP) 
	 Sc B (2) - New EfW (full CHP) 
	 Sc D (1) - Mixed technologies 
	 Sc D (2) - Mixed technologies 
	 Sc H (1) - MBT-AD/SRFl onsite SRF & blending 
	 Sc H (2) - MBT-AD/SRF SRF market & blending 

	WCA costs
	1,645
	1,646
	1,646
	1,645
	1,646
	1,645
	1,645

	WDA costs
	1,656
	1,072
	1,058
	1,164
	1,225
	1,555
	1,342

	Total waste management costs
	3,301
	2,717
	2,703
	2,809
	2,871
	3,200
	2,987

	FEC of WDA service elements
	930
	955
	958
	1,034
	1,088
	1,432
	1,194

	Shadow Price of carbon
	-21
	-118
	-118
	-123
	-121
	-123
	-125

	Total FEC
	£909
	£837
	£839
	£911
	£967
	£1,309
	£1,069


The following can be noted from this assessment of the FEC:

· If including landfill tax and LATS in the assessment Scenario A  is clearly the most expensive one. As can be seen from the above the introduction of the shadow price of carbon does not amount to the same as these two taxes meaning that the full economic cost of Scenario A performs better than some other scenarios.

· The shadow cost of carbon has only little impact on the relative economic cost of the scenarios and sensitivity analysis shows that different heat use assumptions will only affect the FEC significantly via the shadow cost of carbon. 

· Despite higher initial investment costs Sc B is the least expensive – reflecting the single stage treatment aspect which reduces operational costs, and the large revenue contribution from energy sales. 

· Scenarios with larger proportions of MBT are more expensive, which reflects higher operational costs and the cost of dealing with residues including SRF.

· MBT technologies represent a very wide range of systems with varying costs and performance. Overall the uncertainty on MBT pricing is substantially higher than for EfW systems due to the variation in type of plant supplied and the relative immaturity of the market sector. The pricing here represents a mid point in the current market and thus costs for the MBT plants could change.  Such change would affect the Scenarios H and D.

· Rising energy prices may be expected to contribute to downward pressure on the cost of both EfW and MBT scenarios – EfW receiving higher incomes for energy sales, and MBT benefiting from SRF disposal cost reductions. 

4. Identification of a Reference Case

4.1. Discussions of some key Considerations

SRF pricing

The precise market value of SRF is difficult to determine, as the market is immature. The current market is dominated by waste “sinks” which provide pricing which reflects the waste disposal costs rather than the value associated with the energy content of the waste.  Expectations (ref Regen fuels) are that a number of SRF use projects will be developed, and these may eventually help to foster a liquid market (as discussed in Annex D). The pricing in this assessment at £50/t reflects the expectation of liquid market conditions, informed by recent project deals.  

Experience in other countries is mixed in that the pricing and market size for SRF is largely based on the background infrastructure and the regulatory background - such that both higher and lower prices are observed.  A price of £50/t has been taken on the advice of NLWA’s SRF advisors Regen fuels. 

The impact of SRF pricing only affects the scenarios containing 3rd party SRF markets D(1), D(2) and H(2) and increasing the cost of SRF burning will make these scenarios less attractive whilst attaining lower costs of SRF burning below that of a dedicated energy plant will obviously improve the costs.  Together with this variance, the risk of market failure has to be considered, as the industrial process that might receive the SRF itself carries some degree of risk of failure, change or international export, resulting in the local off-take market being lost.  However, the use of SRF may be considered as one element in maintaining an industrial process in a particular location by helping to provide energy cost predictability. Also if the SRF market develops in the future it might be possible to change to another recipient in case the designated off taker fails.  

Efficiency of energy use

A theme in this technical assessment is whether local comprehensive pre-processing of the waste via MBT into a fraction (SRF) with subsequent transport of this fraction to an SRF use facility, would be preferred over a local CHP EfW with heat export via district heating to local consumers. Whether one solution is preferred over the other depends on a range of issues as discussed in this report, including on the one hand the assumptions that are made regarding the energy export potential from EfW (i.e. the availability of heat users via a suitable supply network) and the availability, locality and efficiency of industrial use of the SRF on the other.

District heating systems operate at somewhat higher temperatures than air cooled condensers and thus the electricity output will be slightly lower under such CHP configurations. However, with a limited loss of electricity (compared to an electricity only configuration) EfW incineration plants will be able to produce about 2 MWh of heat per tonne of waste for export. 

Although district heating is widely used in some countries, at present district heating is not common in the UK and it can be debated what the future prospects are. There is growing interest in this solution in the UK with examples such as the London Development Agency considering the feasibility of a 21 km district heating network to export excess heat from Barking Power Station.  This project is of a similar scale to the 300,000 tpa CHP EfW facilities modelled here. 

In this assessment we have assumed that the proposed new development around Hendon and its surroundings would take around 185,000 MWh from a plant in Hendon. This, however, is only about one third of what could potentially be generated from a 300,000 EFW CHP facility and hence in some scenarios there is a significant potential upside in respect of heat export which might be realised under the right conditions.

From a plant in the Upper Lea Valley only a very limited heat export of about 0.15 MWh per ton of waste has been assumed – corresponding to only 6% of the heat available for export. If a larger share of the heat can be exported then the environmental performance of those solutions which involve CHP in the Upper Lea Valley will be improved. In principle there is thus a potential environmental upside for these solutions. However, significant heat sales from an EFW facility in the Upper Lea Valley would obviously require the establishment of an extended district heating network, probably similar in size to the network which London Development Agency is understood to be considering at the moment.

Ramboll AEA has not made an assessment of the feasibility of a district heating network associated with the possible sites in ULV but NLWA advisors Regen Fuels are understood to have assessed local heat market possibilities, and have concluded that they view the local possibilities as limited. This analysis is the reason why a very limited heat export from a site is assumed for the Upper Lea Valley.

In the case of scenario involving export of SRF to a 3rd party user - the energy efficiency of the facility which will be required to incinerate the SRF fraction will depend on the off taker. Some off takers may use the SRF to produce power and heat for an industrial process and if all the heat is brought to use then the energy efficiency will be high. Others options include the use of SRF fraction with a view to mainly producing electricity in which case the efficiency will be the similar to existing electricity-only EfW plants. Both types of users (and the range in between) are possible, and according to Regen Fuels some of the projects identified have significant CHP potential.  In this assessment, the modelling of these 3rd party markets assumes the same efficiencies as the “internal” (District heating) facilities and thus there is significant potential upside to the environmental performance.

It should be noted that in the costings it has been assumed that CHP will provide no additional income over what an electricity-only plant would generate i.e. in the economic calculations the CHP solutions have in all cases been assumed to have the same energy income as an electricity-only solution. If substantive heat sales were obtained, then the income would most likely increase above this conservative assumption.  

However, whether a heat network would develop in the Upper Lea Valley and what price a waste management operator eventually would be in a position to obtain for the heat would depend on future energy prices, the availability of sufficient heat markets within, say, 15 km of the plant, and the actual network costs. Overall, at present, a significant transmission network is probably only going to materialise if the public sector takes the lead on such a project. 

The future cost of energy is an important parameter with significant impact on the financial performance of the different scenarios. Increasing energy prices will increase the income from electricity, increase the cost/value of heating and increase the feasibility of district heating.   Also, increasing energy prices will also reduce the treatment cost of the SRF fraction and will also act as a stimulant for an increasing demand for alternative energy forms.   The precise balance of the impacts of anticipated future energy price rises is difficult to determine as the factors that will influence are outside the control of the Authority or even the public sector as it will be international events that shape this.

How the scenarios will develop relative to each other with changes in energy prices is difficult to say with precision but it is probably most likely that the relative costs of the solutions are likely to remain stable, although specific (particularly larger scale) local developments have the potential for significant impacts e.g. if public investment in district heating resulted in implementation of a North London network this may lead to a step change in the economy of the EfW CHP based solutions, or should a large scale competitive RDF market develop locally this will similarly reduce costs for SRF producing scenarios.
4.2.  Overall Weighted Sores

The scores of the assessment excluding the cost aspects of each of the scenarios are given in Table 4‑2. These are normalised by the range and absolute methodologies in Table 4‑3 and Table 4‑4 together with the weighted totals for each scenario.  A summary of the cost and weighted technical scores is given in Table 4.1 below.

Table 4‑1 Technical score and financial cost comparison

	
	Total

 Weighting %
	Sc A(1) - Baseline
	Sc B(1) - New EfW (Partial CHP)
	Sc B(2) - New EfW (full CHP)
	Sc D(1) - Mixed technologies
	Sc D(2) - Mixed technologies - EfW @ Hendon
	Sc H(1) - MBT-AD (Full blending) SRF to ULV
	Sc H(2) - MBT-AD (Full blending) SRF 3rd Party

	Full Economic Cost
 of project NPV £m
	22.85
	£909
	£837
	£839
	£911
	£967
	£1,309
	£1,069

	Technical score (absolute)
	77.15
	43.98
	61.57
	63.19
	61.88
	59.79
	57.10
	60.87

	Technical score (ranged)
	77.15
	23.74
	50.17
	52.42
	52.52
	49.31
	48.95
	54.48


Overall this assessment of the technical elements shows that:

· Under both normalisation methodologies the baseline scenario performs the worst for the technical scoring

· Under the ranged normalisation methodology Scenario H (2) MBT facilities supplying to 3rd party market has the highest technical score with a score approximately 4% higher than the second placed scenario, Mixed technologies with MBT at Hendon D(1).

· Using the absolute methodology, B(2) EfW full CHP scores the best although the scoring is closer with the mixed D(1), B(1) EfW and the MBT  SRF to 3rd party Markets being more closely grouped (within ~2-4%)

Thus it would appear that the B(2), D(1) and H(2) scenarios are finely balanced and may represent suitable candidate reference cases. 

As with any structured assessment methodology, it is important as a final step to take an overview of the project and its key drivers and objectives, and then consider whether the findings of the evaluation provide an answer which conforms with expert judgement.  The following section includes a discussion of some of the parameter which NLWA will need to consider when identifying the final reference case.

4.3.  Selection of reference case

It should be emphasised that the reference case is one possible solution that can deliver the performance required - other technical approaches may come forward in the bidding process that might be equally or more effective at achieving the desired overall project objectives.  The purpose of the reference case is therefore only to determine a cost envelope and does not recommend any particular technology or arrangement other than limiting it to those that can meet the output specification.

Government guidance on the methodology for this assessment indicates that the technical score and the cost elements should be assessed separately and then brought together to allow judgement by the Authority to be applied in the selection of the final reference case.

The technical scores show that B(2), D(1) and H(2) are high scoring, and their order depending on the normalisation methodology that is employed for their ranking.
.  

Combining these together with the economic case is a judgement requiring consideration of the technical aspects, costs, and wider political aspects that are not possible to wholly reflect in such an assessment. The Authority will need to consider the balance of other factors in their selection of its final reference case, including:

· The impact of the chosen reference case on the solutions that might be returned in any procurement.  If an EfW based reference case is put forward then it may be more likely that alternatives to EfW will not be offered – i.e. innovation may be difficult to promote, if that is required.

· The more expensive solutions being accepted as the reference case will ensure that when accepted by the authority then the affordability envelope established will present the upper bound and thus there is less likelihood that the received bids will be higher than the allocated funds - a somewhat easier position to be in than having a solution costing more than anticipated and signed up to budget.

· The use of MBT based systems may allow other (non-waste) industry players to enter the competition - which may improve the pricing received on all bids due to increased competition.  However, we consider that this will only be achieved where the procurement allows for both separated and integrated bids to progress.  The introduction of additional competition will be a key component of mitigating the London Waste Limited natural advantage of having the Edmonton facility.

· The future of SRF fuel and electricity/heat markets is uncertain given the current oil pricing and the environmental policy pressures to avoid fossil carbon emission.  How these factors play out will have a substantive impact on the eventual costs and deliverability of the solution, although estimates have been made in this work

· The current assessments have been based on the delivery of markets for SRF within London and if these do not materialise then markets further away will have to be utilised with impacts on the policy compliance (proximity principle) and the transport impacts which will reduce the scores for those scenarios with 3rd party SRF markets.

· The probability of developments occurring that will influence the energy efficiency performance of the MBT and EfW solutions (see comments in this section above on Efficiency of Energy Use)
· That Global Warming Potentials are linked to both energy and materials efficiency assumptions and in particular that; a)  higher energy efficiencies may be achievable for both external (SRF) and internal (EfW) CHP systems, and b) we have used WRATE data sets that do not include the recovery of aluminium from EfW ash, when this is in reality an option

· One of the key differentiating factors in the normalisation methodologies is the additional recycling that MBT processing plant provide.  This small but perhaps significant additional BVPI recycling will provide greater comfort in achieving the 50% recycling target as it will allow some leeway on the kerbside collection systems (and collection cost savings).  This will not diminish the effort required in recyclate collection as the 50% target is highly challenging and effort in public education, support and enforcement will be needed in whatever solution is delivered.

In the Authority and its planning advisers have noted concerns regarding planning deliverability of EfW based solutions, and it is apparent that waste policies in London provide a particular challenge for such solutions. In this work, this has been accounted for by assuming that EfW solutions will come on stream later than MBT solutions, with consequent additional diversion risks and costs. Assuming that a contract can be negotiated with LWL for the extended use of Edmonton a further delay of two years (i.e. a total planning time of 7 years) would give rise to increased cost because of the assumed treatment cost at Edmonton is higher than for the new EFW facilities. If it is assumed that there is difference of 30 £/ton a two year delay would thus give raise to total additional cost of £ 30 million.  However, if access to Edmonton could not be ensured then the probability is that the waste would require landfilling with consequent significantly increased costs. (Such a scenario was examined in earlier work reported in Annex A).

Significant planning delays for EfW plants have been built into this assessment as a way of quantifying the impact of delayed permission. However, if the assessment is that EfW is not deliverable due to planning or local policy problems then the MBT based solutions will be the only viable option and the maximum SRF solution H(2) will provide the best overall performance.

Table 4‑2 Base scores of refined scenarios

	Indicator
	Sc A(1) - Baseline
	Sc B(1) - New EfW (Partial CHP)
	Sc B(2) - New EfW (full CHP)
	Sc D(1) - Mixed technologies
	Sc D(2) - Mixed technologies - EfW @ Hendon
	Sc H(1) - MBT-AD (Full blending) SRF to ULV
	Sc H(2) - MBT-AD (Full blending) SRF 3rd Party

	1. Minimise human health impact
	-41,635
	-60,476
	-59,901
	-56,436
	-56,731
	-47,803
	-46,685

	2. Minimise impact on climate change
	-28,735
	-163,363
	-163,485
	-169,968
	-166,446
	-170,180
	-172,215

	3. Minimise air quality impact (includes treatment facilities & transport)
	-947
	-1,092
	-1,063
	-1,171
	-1,171
	-1,212
	-1,221

	4. Minimise resource depletion
	-1,641
	-3,489
	-3,507
	-3,415
	-3,376
	-3,377
	-3,392

	5a. Minimise local transport impact (vehicle movements)
	21,347
	16,313
	16,313
	17,812
	16,334
	16,407
	16,946

	5b. Minimise risk of noise and odour
	1.0
	5.0
	5.0
	4.0
	4.0
	3.0
	3.0

	6
Minimise cost of total waste management 


Full economic cost (NPV £M 2010/11 to 2043/44)
	909
	837
	839
	884
	931
	1,274
	1,034

	7. Minimise need for waste treatment outside NLWA (tonnes)
	588,230
	71,214
	71,214
	104,861
	113,096
	163,521
	146,321

	8a. Deliverability with respect to planning and land-take by residual waste treatment facilities
	3.7
	1.4
	2.3
	3.0
	2.1
	2.0
	3.9

	8b. Risk of future markets for outputs
	5.0
	3.5
	3.5
	4.0
	3.5
	4.0
	4.0

	8c. Bankability
	1.0
	3.0
	3.0
	3.0
	3.0
	3.0
	3.0

	9a. Status of technology (how proven is the solution)
	5.0
	5.0
	5.0
	4.0
	4.0
	3.0
	3.0

	9b. Reliability of technology; flexibility and adaptability to changes in composition and volume
	5.0
	4.0
	4.0
	3.5
	3.5
	3.5
	3.5

	10. BMW landfill diversion (%)
	48.5%
	97.7%
	97.7%
	96.8%
	96.8%
	95.8%
	95.8%

	11. Level of recycling and composting (%)
	50.0%
	50.0%
	50.0%
	50.8%
	50.8%
	51.8%
	51.8%

	12. Landfill diversion of total waste (%)
	45.4%
	93.4%
	93.4%
	90.3%
	89.5%
	84.8%
	86.4%

	13. Reduction of household residual waste (kg/head)
	232.3
	232.3
	232.3
	228.6
	228.6
	224.1
	224.1


Table 4‑3 Ranged scores and weighted ranking

	Indicator
	Sc A(1) - Baseline
	Sc B(1) - New EfW (Partial CHP)
	Sc B(2) - New EfW (full CHP)
	Sc D(1) - Mixed technologies
	Sc D(2) - Mixed technologies - EfW @ Hendon
	Sc H(1) - MBT-AD (Full blending) SRF to ULV
	Sc H(2) - MBT-AD (Full blending) SRF 3rd Party

	1. Minimise human health impact
	0.00 
	1.00 
	0.97 
	0.79 
	0.80 
	0.33 
	0.27 

	2. Minimise impact on climate change
	0.00 
	0.94 
	0.94 
	0.98 
	0.96 
	0.99 
	1.00 

	3. Minimise air quality impact (includes treatment facilities & transport)
	0.00 
	0.53 
	0.42 
	0.82 
	0.82 
	0.97 
	1.00 

	4. Minimise resource depletion
	0.00 
	0.99 
	1.00 
	0.95 
	0.93 
	0.93 
	0.94 

	5a. Minimise local transport impact (vehicle movements)
	0.00
	1.00
	1.00
	0.70
	1.00
	0.98
	0.87

	5b. Minimise risk of noise and odour
	0.00
	1.00
	1.00
	0.75
	0.75
	0.50
	0.50

	6
Minimise cost of total waste management 


Full economic cost (NPV £M 2010/11 to 2043/44)
	0.92
	1.00
	1.00
	0.95
	0.90
	0.66
	0.81

	7. Minimise need for waste treatment outside NLWA (tonnes)
	0.00
	1.00
	1.00
	0.93
	0.92
	0.82
	0.85

	8a. Deliverability with respect to planning and land-take by residual waste treatment facilities
	0.92 
	0.00 
	0.36 
	0.64 
	0.28 
	0.24 
	1.00 

	8b. Risk of future markets for outputs
	1.00 
	0.00 
	0.00 
	0.33 
	0.00 
	0.33 
	0.33 

	8c. Bankability
	0.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 

	9a. Status of technology (how proven is the solution)
	1.00 
	1.00 
	1.00 
	0.50 
	0.50 
	0.00 
	0.00 

	9b. Reliability of technology; flexibility and adaptability to changes in composition and volume
	1.00 
	0.33 
	0.33 
	0.00 
	0.00 
	0.00 
	0.00 

	10. BMW landfill diversion (%)
	0.00
	1.00
	1.00
	0.98
	0.98
	0.96
	0.96

	11. Level of recycling and composting (%)
	0.00
	0.00
	0.00
	0.44
	0.44
	1.00
	1.00

	12. Landfill diversion of total waste (%)
	0.00
	1.00
	1.00
	0.94
	0.92
	0.82
	0.85

	13. Reduction of household residual waste (kg/head)
	0.00
	0.00
	0.00
	0.45
	0.45
	1.00
	1.00

	Ranged score (excluding cost)
	3.92
	10.79
	11.03
	11.21
	10.75
	10.87
	11.58

	Rank
	7
	5
	3
	2
	6
	4
	1

	Weighted score (excluding cost)
	23.74
	50.17
	52.42
	52.52
	49.31
	48.95
	54.48

	Weighted rank
	7
	4
	3
	2
	5
	6
	1


Table 4‑4 Absolute scores and weighted ranking

	Indicator
	Sc A(1) - Baseline
	Sc B(1) - New EfW (Partial CHP)
	Sc B(2) - New EfW (full CHP)
	Sc D(1) - Mixed technologies
	Sc D(2) - Mixed technologies - EfW @ Hendon
	Sc H(1) - MBT-AD (Full blending) SRF to ULV
	Sc H(2) - MBT-AD (Full blending) SRF 3rd Party

	1. Minimise human health impact
	0.69 
	1.00 
	0.99 
	0.93 
	0.94 
	0.79 
	0.77 

	2. Minimise impact on climate change
	0.17 
	0.95 
	0.95 
	0.99 
	0.97 
	0.99 
	1.00 

	3. Minimise air quality impact (includes treatment facilities & transport)
	0.78 
	0.90 
	0.87 
	0.96 
	0.96 
	0.99 
	1.00 

	4. Minimise resource depletion
	0.47 
	0.99 
	1.00 
	0.97 
	0.96 
	0.96 
	0.97 

	5a. Minimise local transport impact (vehicle movements)
	0.00
	0.24
	0.24
	0.17
	0.23
	0.23
	0.21

	5b. Minimise risk of noise and odour
	0.20
	1.00
	1.00
	0.80
	0.80
	0.60
	0.60

	6
Minimise cost of total waste management 


Full economic cost (NPV £M 2010/11 to 2043/44)
	0.92
	1.00
	1.00
	0.95
	0.90
	0.66
	0.81

	7. Minimise need for waste treatment outside NLWA (tonnes)
	0.00
	0.88
	0.88
	0.82
	0.81
	0.72
	0.75

	8a. Deliverability with respect to planning and land-take by residual waste treatment facilities
	0.95 
	0.36 
	0.59 
	0.77 
	0.54 
	0.51 
	1.00 

	8b. Risk of future markets for outputs
	1.00 
	0.70 
	0.70 
	0.80 
	0.70 
	0.80 
	0.80 

	8c. Bankability
	0.33 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 

	9a. Status of technology (how proven is the solution)
	1.00 
	1.00 
	1.00 
	0.80 
	0.80 
	0.60 
	0.60 

	9b. Reliability of technology; flexibility and adaptability to changes in composition and volume
	1.00 
	0.80 
	0.80 
	0.70 
	0.70 
	0.70 
	0.70 

	10. BMW landfill diversion (%)
	0.50
	1.00
	1.00
	0.99
	0.99
	0.98
	0.98

	11. Level of recycling and composting (%)
	0.97
	0.97
	0.97
	0.98
	0.98
	1.00
	1.00

	12. Landfill diversion of total waste (%)
	0.49
	1.00
	1.00
	0.97
	0.96
	0.91
	0.93

	13. Reduction of household residual waste (kg/head)
	0.00
	0.00
	0.00
	0.02
	0.02
	0.04
	0.04

	Absolute score (excluding cost)
	8.53
	12.78
	12.98
	12.66
	12.35
	11.82
	12.34

	Rank
	7
	2
	1
	3
	4
	6
	5

	Weighted score (excluding cost)
	43.98
	61.57
	63.19
	61.88
	59.79
	57.10
	60.87

	Weighted rank
	7
	3
	1
	2
	5
	6
	4
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5. Summary of this assessment

This assessment undertakes an initial analysis of options as part of an overall TOA for NLWA.  The TOA considers the range of waste management options that are open to the authority in relation to their LATS obligations, and wider policy objectives. In doing so it provides a means of narrowing down the options to a shortlist, which may then be used to eventually define a reference case, upon which more detailed aspects of the OBC may be based.

This assessment:

· Provides information about the waste arisings

· Identifies a long list of technology options

· Explains how a long list is reduced to a short list

· Identifies scenarios that are constructed form the short-listed options

· Introduces the criteria that are used to examine the scenarios developed

· Explains the assessment of the scenarios, and the intial results obtained

· Uses the weightings provides by the Boroughs to rank the scenarios according to these initial results

· Carries out some sensitivity testing on the results

· Identifies issues for further assessment in order to further refine and improve scenarios in the NLWA context in subsequent work using refined assumptions

Overall the assessment identifies that:

· The cost of doing nothing are significantly higher than implementing a waste treatment option 

· there are significant environmental and economic benefits to be gained from investment in new waste management infrastructure that will provide for greatly increased levels of recycling, and high quality residual waste management.

· meeting diversion targets will be a significant challenge, that cannot be met by recycling alone – there is an urgent need to invest in residual treatment infrastructure

· the overall costs of waste management are most sensitive to the residual treatment option selected

· scenarios that include technologies  that divert higher proportions of waste from landfill and recover greater proportions of energy from residual waste score most highly on environmental criteria

· maximising SRF production by the blending of various waste streams (that might otherwise go to landfill) improves the performance of MBT processes

· at the scales anticipated in NWLA, in house SRF treatment would most prudently be based upon a combustion CHP process rather than an “advanced thermal treatment”

· energy from waste incineration scenarios show good overall performance, including cost, but may be difficult to develop in London owing to the current policy framework

· using anaerobic digestion  for source separated biowaste provides more benefits than in-vessel composting of the same waste

· aspiring to higher recycling levels than required by national strategy provides benefits however there are significant doubts whether this can be delivered in practice

· the limitation of this assessment do not reveal the expected benefit from additional waste minimisation. It is recommended that this is retained as an aspiration although there are doubts over its deliverability.

6. Background

6.1. Introduction

North London Waste Authority (NLWA) are facing increasing pressures to divert more waste away from landfill and consequently divert biodegradable waste from landfill.  The existing contract and facilities based with London Waste Limited come to a close in 2014.  In addition, the pressing need to recycle a greater proportion of the waste stream to improve the environmental impact of the waste management operations and make the system more sustainable has demonstrated that NLWA require new waste management infrastructure to meet both the national and local targets and public aspirations.  The existing infrastructure is based around two sites which neither is in NLWA ownership and given the high level of development in the area, places some questions on the future of the current systems.  Thus all of these factors demonstrate that NLWA need to develop new and modern infrastructure to optimise the resource potential of the waste stream handled so that both the environmental performance and the costs are acceptable to the NLWA, Partner authorities, Government and the wider public.  

The proposed residual waste management infrastructure procurement will be part of a wider procurement of waste management services for recycling and organic waste treatment as well as residual treatment operations and thus whilst the residual treatment procurement is one large part of the proposed infrastructure there are other procurements principally for recycling and organic waste treatment that will be procured in a similar timescale and are equally important to the Authority and Borough objectives.
6.2. Analysis of Waste Arising

Table 2‑1 presents the waste arisings for the period 2006/07 including recent growth trends over the last four years. 

Table 27: Analysis of waste arisings 2003/04 to 2006/07

	Year
	WCA Household Collected Waste
	WCA Collected Trade Waste
	HWRC Collected Household Waste
	Other MSW
	Total MSW Arising

	
	Tonnes
	Tonnes
	Tonnes
	Tonnes
	Tonnes

	2006/7
	
	
	
	
	

	Barnet
	130,139
	29,084
	12,160
	4,400
	175,783

	Camden
	70,408
	54,386
	6,203
	5,848
	136,845

	Enfield
	100,336
	20,161
	19,499
	6,386
	146,383

	Hackney
	76,989
	34,872
	4,787
	8,251
	124,900

	Haringey
	70,778
	26,743
	6,358
	17,545
	121,424

	Islington
	73,227
	29,435
	5,387
	8,920
	116,969

	Waltham Forest
	86,547
	16,387
	13,452
	10,347
	126,733

	Total
	608,424
	211,068
	67,847
	61,697
	949,036


The forecast waste arisings over the duration of the contract are summarised at 2007/08, 2008/09, 2019/20 and 2039/40 in Table 2‑2. 

Table 28: Forecast of Waste Arisings 2007/08 to 2039/40

	Year
	WCA Household Collected Waste
	WCA Collected Trade Waste
	HWRC Collected Household Waste
	Other MSW
	Total MSW Arising
	% Change (Aggregated change for MSW)

	
	Tonnes
	Tonnes
	Tonnes
	Tonnes
	Tonnes
	%

	2007/08
	
	
	
	
	
	

	Barnet
	143,515
	18,892
	12,403
	4,488
	179,299
	2.00%

	Camden
	76,851
	50,439
	7,365
	6,062
	140,716
	2.83%

	Enfield
	109,623
	13,285
	19,889
	6,514
	149,310
	2.00%

	Hackney
	83,451
	30,648
	4,883
	8,416
	127,398
	2.00%

	Haringey
	83,964
	15,507
	6,486
	17,896
	123,853
	2.00%

	Islington
	76,883
	27,833
	5,495
	9,099
	119,309
	2.00%

	Waltham Forest
	94,318
	10,675
	13,721
	10,554
	129,268
	2.00%

	Total
	668,604
	167,279
	70,241
	63,028
	969,152
	2.12%

	2008/09
	
	
	
	
	
	

	Barnet
	146,763
	18,892
	12,651
	4,512
	182,818
	1.96%

	Camden
	79,354
	50,439
	7,512
	6,180
	143,485
	1.97%

	Enfield
	112,081
	13,285
	20,287
	6,608
	152,261
	1.98%

	Hackney
	85,707
	30,648
	4,980
	8,577
	129,912
	1.97%

	Haringey
	85,946
	15,507
	6,615
	18,185
	126,254
	1.94%

	Islington
	76,976
	29,833
	5,604
	9,242
	121,655
	1.97%

	Waltham Forest
	96,418
	10,675
	13,996
	10,658
	131,746
	1.92%

	Total
	683,245
	169,279
	71,646
	63,962
	988,131
	1.96%

	2019/20
	
	
	
	
	
	

	Barnet
	151,494
	18,892
	23,724
	5,503
	199,613
	9.19%

	Camden
	87,652
	50,439
	8,298
	6,810
	153,198
	6.77%

	Enfield
	123,801
	13,285
	22,408
	7,114
	166,608
	9.42%

	Hackney
	86,177
	30,648
	13,960
	9,466
	140,250
	7.96%

	Haringey
	94,934
	15,507
	7,307
	19,728
	137,475
	8.89%

	Islington
	85,025
	29,833
	6,191
	10,005
	131,053
	7.73%

	Waltham Forest
	106,500
	10,675
	15,459
	11,215
	143,849
	9.19%

	Total
	735,582
	169,279
	97,346
	69,841
	1,072,048
	8.49%

	2039/40
	
	
	
	
	
	

	Barnet
	167,385
	18,892
	26,212
	5,733
	218,222
	9.32%

	Camden
	96,846
	50,439
	9,168
	7,508
	163,961
	7.03%

	Enfield
	136,787
	13,285
	24,759
	7,675
	182,505
	9.54%

	Hackney
	95,216
	30,648
	15,424
	10,417
	151,705
	8.17%

	Haringey
	104,892
	15,507
	8,074
	21,437
	149,909
	9.04%

	Islington
	93,944
	29,833
	6,840
	10,850
	141,467
	7.95%

	Waltham Forest
	117,671
	10,675
	17,081
	11,833
	157,260
	9.32%

	Total
	812,742
	169,279
	107,557
	75,452
	1,165,029
	8.67%


7. Initial Technical Options Appraisal

7.1. Introduction 

This section provides analysis of the NLWA situation and applies it to the identification of scenarions and their features that may have merit for the development of a reference project.

The procurement of waste management infrastructure in any city is a complex issue, which faces a wide variety of challenges. Of particular relevance to NLWA has been:

· The very limited scope for site development and acquisition in the heavily developed area of north London, and

·  the existing NLWA Joint Venture with Sita at the Edmonton facility

· dealing with additional policy issues relevant to London

The current arrangement with London Waste Limited (SITA & NLWA joint venture) provides waste recycling, composting and residual treatment/diversion from landfill. It does however complicate the commercial position within the bidding process.

The assessment here has been conducted on the basis of a full system of collection, recycling, composting treatment and transfer facilities and systems but the eventual procurement will only encompass the treatment for residual waste processes and the other services will be procured through other processes as discussed in section 4.2.

When a reference case is selected, it will represent  one potential solution (selected from a spectrum of possible solutions that could be offered by the market) to meeting the waste management demands of the Authority.  It is necessary to create a specific case so that the full costs and delivery issues can be explored and potential problems exposed, but ultimately the process leads to a set of performance and cost predictions that are within the envelope of those that might be received in the bid process.  Whilst the reference case is selected on the basis of being the most suitable modelled technologies and arrangements in the NLWA context, the actual solution procured will depend on the bids received during procurement.  The key issue is that the competitive aspects of the process may provide alternative solutions that perform differently to the modelled reference case, or circumstances may themselves change between the time when the modelling is performed and the bids are received.  

7.2. Long Listing of Technology Options

This section, and those that follow, describe the process that has been used to reduce a long list of potential scenarios, to a short list, and eventually to identify the features that may be favourable in a final reference case.

This process has been carried out in the following stages:

· Long list of technologies – process to discount technical systems that would be unlikely to deliver the objectives of NLWA

· Modelling of selected scenarios – performance and cost modelling of a range of scenarios to assess the performance in terms of key criteria.

· Scoring, weighting and evaluation – The performance of each scenario is assessed and compared with the other scenarios and then the relative importance of the criteria are taken in to account to provide information about those scenarios and their features that represent the best reflection of these objectives

As a first stage of this the process of identifying the technologies that might be considered as a part of the options for assessment the technologies set out in Table 29 were assessed at a high level to allow a short list of technologies to be considered in the more detailed modelling stage of the process.  The key areas of assessment were:

· Strategy compliance – i.e. does the technology meet the relevant strategy objectives and targets

· Status of the technology, covering

· has the technology been developed on a suitable scale for NLWA?

· has it a reliable operational record on similar waste?

· are suitable operational guarantees available? Are these guarantees considered sound and backed up by evidence of commercial/financial viability?

· does the technology present any risks which may be judged to be unsuitable for NLWA, including its use in an environment similar to that of London?

· has it a demonstrated track record of at least 2 years of operation, and preferably 5?

· is there evidence that projects are being financed under reasonable risk apportionment structures?

· is there evidence of technology failure or significant operational difficulties in relevant circumstances to NLWA`s?
· Risk of markets for the products from the processes

The assessment is provided in full in Appendix 1.  However the results of this assessment are summarised in Table 29
Table 29 Initial technology long list evaluation

	Treatment/ disposal technology
	Strategy
	Status
	Markets

	Landfill
	Fail
	Fail
	Pass

	Thermal treatment technologies
	
	
	

	EfW (traditional mass burn and fluidised bed)
	Pass with qualification
	Pass
	Pass

	Gasification/ Pyrolysis (incl. pre-treatment)
	Pass
	Pass with qualification
	Pass

	Other residual treatment technologies
	
	
	

	Basic MBT with stabilised material to landfill (no other MBT product outputs)
	Fail
	Pass
	Pass

	MBT with AD (no SRF generated) 
	Pass with qualification
	Pass with qualification
	Fail

	MBT with IVC (no SRF generated)
	Pass with qualification
	Pass with qualification
	Fail

	MBT biodrying with SRF 
	Pass
	Pass
	Pass with qualification

	MBT mixed with AD and SRF
	Pass with qualification
	Pass with qualification
	Pass with qualification

	MBT mixed with IVC and SRF
	Pass with qualification
	Pass with qualification
	Pass with qualification

	MHT/Autoclave with SRF
	Pass
	Fail
	Pass

	Gas plasma 
	Pass
	Fail
	Pass


Thus the technologies taken forward in to the scenario development phase are:

· EfW (traditional mass burn and fluidised bed)

· Gasification (incl. pre-treatment)

· MBT biodrying with SRF 

· MBT mixed with AD and SRF

· MBT mixed with IVC and SRF

7.2.1. Identification of Options

In all cases the scenarios include very significant increases in recycling rates (in order to meet DEFRA targets of 50%) with the main difference between them being the downstream residual treatment option. 

The scenarios for waste management were identified in discussion with NLWA.  These scenarios were selected following the initial long list screening on the basis of describing potentially deliverable solutions to the requirements for NLWA, and also took into account local interests.  The scenarios finally selected aimed to provide a basis for the assessment of a variety of issues, rather than a straight examination of one technology against another, although to a degree they do allow such conclusions to be drawn. The objective is therefore to assess potentially feasible overall scenarios and in doing so to identify key sensitivities such that they may be ranked, and refined as the reference case. Some scenarios are included purely as comparators for information (e.g. Scenario 1, which assumes increased recycling to 50% with the landfill of residual waste). 

A description of each scenario and some key assumptions included in the models for each option are discussed below.  

Scenario A - Baseline Scenario

Edmonton EfW ceases operation in 2014/15 and all residual waste is consigned to landfill thereafter. Whilst this is clearly not a realistic proposition it exists as a hypothetical ‘worst case scenario’ against which the other scenarios can be measured. Such a ‘build nothing’ scenario has been recommended by Defra for purposes of comparison.

Scenario B – New EfW (Partial CHP)

The Authority develops two incinerators: 

· a combined heat and power plant at the proposed compensatory site at Hendon (300ktpa) and 

· an electricity only plant
 at a hypothetical site in the Upper-Lea Valley (remaining required capacity of approximately  300ktpa). 

Again, whilst the Authority is mindful of the deliverability and political sensitivity of such a proposal DEFRA have advised that it should be included for purposes of comparison. It should be noted that, in order to reflect the implications of these issues on this technology a delay of five years
 has been assumed between the submission of a planning application and a decision (i.e. anticipated to be operational 2017). 

Scenario C - Phased replacement - mixed technologies

A phased replacement of residual treatment capacity is provided with this scenario. The scenario has many uncertainties (technical and commercial) and the results currently presented are therefore of lower confidence than other scenarios. Confidence may be improved and the results refined by carrying out a detailed engineering assessment of the Edmonton facility, and integrating the costing results etc as appropriate.

The assumptions made include:

· that the Edmonton EfW plant can be upgraded to last until the 2020

· NLWA can negotiate an extension of the contract for another 6 years from 2014/15 with London Waste Ltd. 

· An increased gate fee of £80/tonne has been assumed after 2014/15 and that this reflects what may be negotiated by NLWA, taking account of LWL refurbishment costs etc.

· A new smaller EfW facility located at Upper Lea Valley (assumed to be unable to find a suitable heat market and thus is without CHP capability
) is procured outside the PFI contract by NLWA to be operational by 2021/22. 

· Additional capacity is brought online at the proposed compensatory site at Hendon from 2014. This will site a MBT-AD feeding SRF into the third party CHP thermal treatment plant currently being considered at the Hendon redevelopment site.

Scenario D – Mixed technologies 

Similar to the procurement scenario modelled as part of the SEA of the NLJWS. Capacity is split between an MBT/AD at Hendon with the unblended SRF consigned to the third party thermal treatment at Hendon incorporating CHP, and a new EfW of a similar capacity to the current incinerator at Edmonton in the Upper Lea Valley. The planning application for the incinerator will be subject to a five-year period (i.e. anticipated to be operational 2017). 

The following scenarios demonstrate the performance of MBT technologies. The different scenarios primarily examine the impacts of the re-blending of the residues produced by the AD process, the combustion of SRF through a third-party fuel consumption contract rather than on-site combustion and the difference between some MBT technology options. 

Scenario E – MBT Biodrying
MBT bio-drying technology at both sites with onsite SRF combustion at Upper Lea Valley site only.

Hendon = 250ktpa MBT Biodrying with SRF generated and supplied to the third party CHP thermal treatment plant at Hendon.

Unidentified site in the Upper Lea Valley = 350ktpa MBT Biodrying with SRF to on-site gasification facility (electricity only). There is assumed no direct use of the Edmonton site/incinerator after the exisiting contract has expired. 

Scenario F – MBT-AD/SRF (Partial onsite SRF & blending)
Similar to Scenario E but MBT biodrying technology replaced with MBT-AD/SRF technology at both sites. The digestate from the MBT-AD/SRF plants is partially re-blended with SRF for onsite combustion at Upper Lea Valley site only and 3rd party at Hendon. Re-blending of SRF/digestate is optimised to meet the Mayor’s targets for self-sufficiency.  However, a full re-blending option is modelled in Scenario H.

Hendon = 250ktpa MBT-AD/SRF with SRF generated and supplied to the third party CHP thermal treatment plant at Hendon.

Unidentified site in the Upper Lea Valley = 350ktpa MBT-AD/SRF with SRF to on-site gasification facility (electricity only). There is assumed no direct access to the Edmonton site/incinerator. 

Scenario Fa – Variant with biowaste AD
Arrangements for residual waste treatment identical to Scenario F. This variation models AD for source-segregated biowaste instead of the existing IVC at Edmonton.

Scenario G - MBT-AD/SRF (No blending)
Similar to Scenario F with MBT-AD/SRF technology at both sites but no onsite SRF combustion and no blending of digestate material with SRF. AD digestate is assumed to be landfilled. 

Hendon = 250ktpa MBT-AD/SRF with SRF generated and supplied to the third party CHP thermal treatment plant at Hendon.

Unidentified site in the Upper Lea Valley = 350ktpa MBT-AD/SRF with SRF to third party thermal treatment plant in London (electricity only). 

Scenario Ga – MBT-AD/SRF Decentralised (No blending) 

Similar technology to Scenario G but four dispersed sites each with an MBT-AD/SRF facility. Non-re-blended SRF will be consigned to:

· Hendon = third-party thermal treatment with CHP

· Upper Lea Valley = third party thermal treatment with only electricity generation, no CHP.

The gas produced from the AD facilities is assumed to be combusted in mini-CHP generators at all four sites. In order to see the effects of decentralisation the sites are dispersed (assuming Ponders End, the proposed compensatory site at Hendon, the Hornsey St Transfer facility and Millfields in Hackney.

Scenario H – MBT-AD/SRF (Full blending)
Similar to Scenario G with MBT-AD/SRF technology at both sites but the digestate from the MBT-AD/SRF plants is fully re-blended with SRF for combustion at 3rd party facilities. 

Hendon = 250ktpa MBT-AD/SRF with SRF generated and supplied to the third party CHP thermal treatment plant at Hendon.

Unidentified site in the Upper Lea Valley = 350ktpa MBT-AD/SRF with SRF to third party thermal treatment plant in London (electricity only).

Scenario I – MBT-AD/SRF (Partial blending)
Identical to Scenario G with MBT-AD/SRF technology at both sites but the digestate from the MBT-AD/SRF plants is partially re-blended with SRF for combustion at 3rd party facilities. The partial re-blending is similar to that within Scenario F and optimised to meet the Mayor’s targets for self-sufficiency.

Hendon = 250ktpa MBT-AD/SRF with SRF generated and supplied to the third party CHP thermal treatment plant at Hendon.

Unidentified site in the Upper Lea Valley = 350ktpa MBT-AD/SRF with SRF to third party thermal treatment plant in London (electricity only).

The following two variants of Scenario I are designed to investigate the implications of additional recycling and waste minimisation activities.

Scenario Ia – Additional Waste minimisation

As scenario I, but with more challenging waste minimisation targets.  The MBT-AD/SRF facility at the unidentified Upper Lea Valley site is consequently reduced to a scale of 325ktpa.

Scenario 6 – Higher recycling

As scenario I, but with the recycling rate being 55% and trade waste recycling at 50% in 2020. The MBT-AD/SRF facility at the unidentified Upper Lea Valley site is consequently reduced to a scale of 275ktp

A summary of all the scenarios is presented in Table 30.

Table 30: Summary of scenarios for assessment
	Option
	Residual Treatment Facility
	Site for Residual Treatment
	Capacity
	Residual Treatment Technology Specification
	Biowaste Processing

	
	
	
	ktpa
	Recyclate
	Residual (Inert)
	Residual (Haz)
	Residual (Active) Landfilled
	SRF
	Process Loss / Burned
	

	A
	Baseline
	Landfill
	Existing sites
	
	
	
	
	
	
	
	
	IVC

	B
	New EfW (partial CHP)
	EfW
	Upper Lea Valley
	300
	3%*
	23%
	85% recovered 15% landfilled
	3%
	-
	-
	71%
	IVC

	
	
	EfW
	Hendon
	300
	
	
	
	
	
	
	
	

	C
	Phased replacement – mixed technologies
	EfW
	Upper Lea Valley
	350
	3%*
	23%
	85% recovered 15% landfilled
	3%
	-
	-
	71%
	IVC

	
	
	MBT-AD
	Hendon
	250
	3.8%
	-
	-
	-
	54.1%
	20.5%
	21.6%
	

	D
	Mixed technologies
	EfW
	Upper Lea Valley
	350
	3%*
	23%
	85% recovered 15% landfilled
	3%
	-
	-
	71.0%
	IVC

	
	
	MBT-AD
	Hendon
	250
	3.8%
	-
	-
	-
	54.1%
	20.5%
	21.6%
	

	E
	MBT-bio-drying
	MBT bio-drying
	Upper Lea Valley
	350
	3.8%
	-
	-
	-
	15.4%
	52.9%
	27.9%
	IVC

	
	
	SRF facility
	Upper Lea Valley
	155
	-
	18%
	85% recovered 15% landfilled
	3%
	-
	-
	-
	

	
	
	MBT bio-drying
	Hendon
	250
	3.8%
	-
	-
	-
	15.4%
	52.9%
	27.9%
	

	F
	MBT-AD/SRF (Partial onsite SRF & blending)
	MBT-AD
	Upper Lea Valley
	350
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%
	IVC

	
	
	SRF facility
	Upper Lea Valley
	155
	-
	18%
	85% recovered 15% landfilled
	3%
	-
	-
	-
	

	
	
	MBT-AD
	Hendon
	250
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%
	

	Fa
	Variant with biowaste AD
	MBT-AD
	Upper Lea Valley
	350
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%
	AD

	
	
	SRF facility
	Upper Lea Valley
	155
	-
	18%
	85% recovered 15% landfilled
	3%
	-
	-
	-
	

	
	
	MBT-AD
	Hendon
	250
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%
	

	G
	MBT-AD/SRF (No blending)
	MBT-AD
	Upper Lea Valley
	350
	3.8%
	-
	-
	-
	54.1%
	20.5%
	21.6%
	IVC

	
	
	MBT-AD
	Hendon
	250
	
	
	
	
	
	
	
	

	Ga
	MBT-AD/SRF Decentralised (No blending)
	MBT-AD
	Ponders End
	150
	3.8%
	-
	-
	-
	54.1%
	20.5%
	21.6%
	IVC

	
	
	MBT-AD
	Hendon
	160
	
	
	
	
	
	
	
	

	
	
	MBT-AD
	Hornsey Street
	140
	
	
	
	
	
	
	
	

	
	
	MBT-AD
	Millfields
	145
	
	
	
	
	
	
	
	

	H
	MBT-AD/SRF (Full blending)
	MBT-AD
	Upper Lea Valley
	350
	3.8%
	-
	-
	-
	19.9%
	54.7%
	21.6%
	IVC

	
	
	MBT-AD
	Hendon
	250
	
	
	
	
	
	
	
	

	I
	MBT-AD/SRF (Partial blending)
	MBT-AD
	Upper Lea Valley
	350
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%
	IVC

	
	
	MBT-AD
	Hendon
	250
	
	
	
	
	
	
	
	

	Ia
	Additional waste min (Partial blending)
	MBT-AD
	Upper Lea Valley
	325
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%
	IVC

	
	
	MBT-AD
	Hendon
	250
	
	
	
	
	
	
	
	

	Ib
	Additional recycling (Partial blending)
	MBT-AD
	Upper Lea Valley
	275
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%
	IVC

	
	
	MBT-AD
	Hendon
	250
	
	
	
	
	
	
	
	


* Classed as recovery rather than recycling since the recyclate extracted after process

7.2.2. Model Assumptions

The assumptions made for all scenarios, unless otherwise stated are listed below.  These cover the key areas of

· Waste growth:

· Recycling and composting systems and performance

· Residual treatment facilities systems and performance

· LATS and landfill tax

· Cost assumptions are discussed in section 4.6

Waste growth:

The growth in waste is a key parameter as identified in the national Waste Strategy 2007.  Tacking waste growth has been set as a priority for the authorities as it affects both the environmental performance as well as the costs of waste management..  The overall growth in MSW is made up from several factors which is a combination of the growth in the number of households, the change household size and the underlying growth in waste generated by each household.  These issues are complex and historical tends have indicated overall growth rates of 3% pa but more recently growth rates have slowed to less than 1% nationally and in some areas to falling waste quantities.  However, the data is highly variable with areas seeing rising waste one year and falling the next.  The reasons for these changes in waste growth are not fully understood and some care is needed in interpreting future trends and the assumptions in the modelling have been set at a conservative level of 2% falling to 0.5% as the range of local and national programmes break the link of economic growth and wastes.  

· Overall growth for household waste is modelled at the following rates:

2007/08 to 2009/10 = 2%

2010/11 to 2015/16 = 1%

2016/17 to 2039/40 = 0.5% 

Growth in household numbers are included within the overall waste growth rate. This rate enables NLWA to meet the Defra target of 225kg/head residual household waste in 2020 (at 50% recycling by 2020) although it should be recognised that this is a challenging target.

· Commercial waste growth is set at 0% growth from 2008 following the GLA assumptions.

To ensure that these waste growth profile is achieved an extensive waste awareness/education programme has been modelled to address waste minimisation and participation in recycling schemes.  This is a programme that is much more intensive that current activities, due to the step change in the public behaviour and is set to rise to £5 per household by 2020 and is maintain at that level.

Recycling and composting:

As part of the strategy the borough are all committed to increasing the amount of waste that is recycled and composted.  Urban areas face challenges in this through the combination the housing structure that makes some recycling systems more difficult to implement, together with socio-demographic profiles that can also provide challenges for participation in schemes.  The systems of collection of wastes that have been modelled to be adopted in the future are set out in table 5 below.  The performance of the schemes has been set within this modelling as indicated below.  Obviously kerbside collection is not the only part of the recycling and composting system and the changes at HWRCs and the facilities for processing the collected fractions at composting and MRFs are also detailed.

Table 31 Modelled waste and recyclate future collection systems

	Borough
	Dry recyclates (kerbside)
	Organics (Kerbside)
	Dry recyclates (Estates)
	Organics (Estate)

	Barnet
	Multi Material 

Box

Collected weekly

All households
	Wheeled bins

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households 
	Caddy and shared bins

All households

	Camden
	Multi Material 

Box

Collected weekly

All households
	Wheeled bins & bags

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households

	Enfield
	Multi Material 

Box

Collected weekly

All households
	Box

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households

	Hackney
	Multi Material 

Box

Collected weekly

All households
	Box

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households

	Haringey
	Multi Material 

Box

Collected weekly

All households
	Caddie & sack

Collected weekly

80% of total households
	Multi Material

Shared Multi-bins

80% of households
	None

	Islington
	Multi Material 

Box

Collected weekly

96% of households
	Caddies & wheeled bins

Collected weekly

97% of households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households

	Waltham Forest
	Multi Material 

Box

Collected weekly

All households
	Caddies & wheeled bins

Collected weekly

All households
	Multi Material

Shared Multi-bins

All households
	Caddy and shared bins

All households


· All Boroughs individually achieve reuse, recycling and composting targets in line with the National Waste Strategy 2007 (40% by 2010, 45% by 2015 and 50% by 2020). This results in 50% BVPI recycling through source segregated recycling/ composting by 2020 and the residual treatment processes may add some additional recycling.  The exception to this is scenario 6 where the achieved 55% recycling target includes the contribution from the MBT plants.

· HWRC sites contribute to the BVPI recycling/composting target by achieving a 60% recycling/composting performance at each site  in addition to the recycling of  C&D waste which does not count in government recycling targets.

· A new HWRC site is built in Barnet (10,000 tonnes capacity) and in Hackney (8,000 tonnes capacity). Both of these are to be operational from 2011.

· All Boroughs individually achieve 25% commercial waste recycling and composting by 2020 from the current baseline of less than 1%. This includes some source-segregated collection of commercial kitchen waste.

· Collection schemes and bring schemes are continuously improved and more households are added to the collection schemes over the future years. In order to achieve the 50% recycling/composting target it will be necessary that all households have access to kerbside collection or high efficiency estate collection (high rise properties) for both dry recyclables and kitchen waste. Garden waste collection schemes need to be extended according to growth in households.

· The assumed capacity of recycling and composting facilities are set out in Table 2‑4
Table 32: Summary of capacities and land take for MRF and biowaste processing

	
	MRF
	MRF land take
	Biowaste processing
	Biowaste processing land take

	Start of operation
	2011
	
	2010
	

	Scenario A-I

	Upper Lea Valley
	70ktpa
	1 – 2 ha
	145 ktpa
	7 – 8 ha

	Hornsey Street
	70ktpa
	1 – 2 ha
	
	

	Scenario Ia (Additional waste minimisation)

	Upper Lea Valley
	65 ktpa
	1 – 2 ha
	145 ktpa
	7 – 8 ha

	Hornsey Street
	65 ktpa
	1 – 2 ha
	
	

	Scenario Ib (Additional recycling)

	Upper Lea Valley
	80 ktpa
	1 – 2 ha
	175 ktpa
	8 – 9 ha

	Hornsey Street
	80 ktpa
	1 – 2 ha
	
	


The modelling assumes that NLWA starts a new biowaste processing facility from 2010 but also continues with the Edmonton IVC for 30,000 tonnes until 2014. In 2009 it will be necessary to find capacity in third party facilities for biowaste as it is expected that the Edmonton IVC capacity will be exceeded.  Biowaste treatment capacity is phased in over the contract life to match the amount collected up to 145ktpa total capacity required in 2039.

The modelled performance of the recycling and composting facilities in terms of reject rates and process losses are set out in Table 2‑5.
Table 33: Details of process performance for recycling and biowaste processing

	Process
	Material
	Performance (%)

	MRF
	Recyclate output
	95

	
	Rejects
	5

	IVC
	Compost
	60

	
	Process loss
	35

	
	Rejects
	0.5

	Windrow
	Compost
	68

	
	Process loss
	30

	
	Rejects
	2


Residual waste treatment:

The performance of the residual waste treatment facilities in terms of the material recycled, recovered or sent to landfill is of key importance.  The assumptions have been developed in conjunction with NLWA, particularly in relation to sites and the structure of markets, the amount of the MSW treated and the reject rates.  The choices over sites are discussed in section 7 but are for the purposes of this work have been assumend to be limited to two sites: Hendon and Upper Lea Valley. These have been selected due to the development of these areas and the associated potential deliverability of these sites.

· All scenarios are based on the maximum residual waste treatment capacity possible (linked to technical limitations) at Hendon with the remaining residual waste treatment at one other site (Upper-Lea Valley area). Consequently the scenarios are based on two residual waste treatment facilities. The exception is Scenario 8, with decentralised MBT facilities the treatment capacity is linked to the amount of waste supplied by the associated Boroughs in that area and capacities are spread over four sites and vary between 140ktpa to 160ktpa.

· The treatment capacity in all scenarios will be scaled to allow all residual waste by 2041/42 to be processed. Only rejects, untreatable waste and residues are landfilled, i.e. 50% of bulky waste and CA residual waste is treated although additional costs for pre-processing (shredding) are added to allow for treating these wastes. 

· Whenever there is thermal treatment of residual waste or SRF material at Hendon or Upper Lea Valley, the following assumptions apply:

· Hendon = CHP 

· Upper Lea Valley = electricity generation only 

This assumption is based on the conservative assessment of the heat markets at each site and the Hendon site has a good prospect of a heat market as this has been discussed with the developer.  At Upper Lea Valley the potential for heat markets exist but it is too early to be confident that they can be secured and thus has not been modelled.

· MBT plants produce SRF, organic and recyclable fractions. It is assumed that the organic fraction is subject to anaerobic digestion (AD) to generate biogas and stabilise the waste.

· The biogas generated through MBT-AD would be combusted in a mini-CHP generator at Hendon but for electricity generation only at Edmonton.  Electricity production from the biogas has been estimated to be 75kWh/t net.

· For Scenario Ga the gas produced from the MBT-AD facilities is assumed to be combusted in mini-CHP generators at all four sites.

· MBT biodrying technology produces SRF following mechanical separation and a composting/bio-drying process of the organic fraction. Additionally a recyclable fraction is separated. 

· The London Plan currently imposes a regional self-sufficiency target in that 80% of London’s municipal waste must be managed within London. The GLA has clarified that the thermal treatment of SRF outside London and the landfilling of stabilised digestate from an AD process would both count against the target. 

The details of the residual waste treatment facilities under each scenario are set out in Table 2‑6.

Table 34: Summary of capacities, land take and mass splits for residual waste treatment processes

	Option
	Residual Treatment Facility
	Site for Residual Treatment
	Capacity
	Land take (ha)
	Residual Treatment Technology Specification

	
	
	
	ktpa
	Min
	Max
	Recyclate
	Residual (Inert)
	Residual (Haz)
	Residual (Active) Landfilled
	SRF
	Process Loss / Burned

	A
	Baseline
	Landfill
	Existing sites
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B
	New EfW (partial CHP)
	EfW
	Upper Lea Valley
	300
	4.5
	6.5
	3%*
	23% 
	85% recovered 15% landfilled
	3%
	-
	-
	71%

	
	
	EfW
	Hendon
	300
	1.3**
	1.3**
	
	
	
	
	
	
	

	C
	Phased replacement - mixed technologies
	EfW
	Upper Lea Valley
	350
	5
	7
	3%*
	23%
	85% recovered 15% landfilled
	3%
	-
	-
	71%

	
	
	MBT-AD
	Hendon
	250
	1.3**
	1.3**
	3.8%
	-
	-
	-
	54.1%
	20.5%
	21.6%

	D
	Mixed technologies
	EfW
	Upper Lea Valley
	350
	5
	7
	3%*
	23%
	85% recovered 15% landfilled
	3%
	-
	-
	71.0%

	
	
	MBT-AD
	Hendon
	250
	1.3**
	1.3**
	3.8%
	-
	-
	-
	54.1%
	20.5%
	21.6%

	E
	MBT-bio-drying
	MBT bio-drying
	Upper Lea Valley
	350
	5
	7
	3.8%
	-
	-
	-
	15.4%
	52.9%
	27.9%

	
	
	SRF facility
	Upper Lea Valley
	155
	2.5
	3
	-
	18%
	85% recovered 15% landfilled
	3%
	-
	-
	-

	
	
	MBT bio-drying
	Hendon
	250
	1.3**
	1.3**
	3.8%
	-
	-
	-
	15.4%
	52.9%
	27.9%

	F 
	MBT-AD/SRF (Partial onsite SRF & blending)
	MBT-AD
	Upper Lea Valley
	350
	8
	10
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%

	
	
	SRF facility
	Upper Lea Valley
	155
	2.5
	3
	-
	18%
	85% recovered 15% landfilled
	3%
	-
	-
	-

	
	
	MBT-AD
	Hendon
	250
	1.3**
	1.3**
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%

	 Fa
	Variant with biowaste AD
	MBT-AD
	Upper Lea Valley
	350
	 
	 
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%

	
	
	SRF facility
	Upper Lea Valley
	155
	 
	 
	-
	18%
	85% recovered 15% landfilled
	3%
	-
	-
	-

	
	
	MBT-AD
	Hendon
	250
	 
	 
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%

	G
	MBT-AD/SRF (No blending)
	MBT-AD
	Upper Lea Valley
	350
	8
	10
	3.8%
	-
	-
	-
	54.1%
	20.5%
	21.6%

	
	
	MBT-AD
	Hendon
	250
	1.3**
	1.3**
	
	
	
	
	
	
	

	Ga
	MBT-AD/SRF Decentralised (No blending)
	MBT-AD
	Ponders End
	150
	4
	5
	3.8%
	-
	-
	-
	54.1%
	20.5%
	21.6%

	
	
	MBT-AD
	Hendon
	160
	1.3**
	1.3**
	
	
	
	
	
	
	

	
	
	MBT-AD
	Hornsey Street
	140
	 
	 
	
	
	
	
	
	
	

	
	
	MBT-AD
	Millfields
	145
	4
	5
	
	
	
	
	
	
	

	H
	MBT-AD/SRF (Full blending)
	MBT-AD
	Upper Lea Valley
	350
	8
	10
	3.8%
	-
	-
	-
	19.9%
	54.7%
	21.6%

	
	
	MBT-AD
	Hendon
	250
	1.3**
	1.3**
	
	
	
	
	
	
	

	I
	MBT-AD/SRF (Partial blending)
	MBT-AD
	Upper Lea Valley
	350
	8
	10
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%

	
	
	MBT-AD
	Hendon
	250
	1.3**
	1.3**
	
	
	
	
	
	
	

	Ia
	Additional waste min (Partial blending)
	MBT-AD
	Upper Lea Valley
	325
	7.5
	9.5
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%

	
	
	MBT-AD
	Hendon
	250
	1.3**
	1.3**
	
	
	
	
	
	
	

	Ib
	Additional recycling (Partial blending)
	MBT-AD
	Upper Lea Valley
	275
	6
	8
	3.8%
	-
	-
	-
	30.2%
	44.4%
	21.6%

	
	
	MBT-AD
	Hendon
	250
	1.3**
	1.3**
	
	
	
	
	
	
	


* Classed as recovery rather than recycling since the recyclate extracted after process

** Hendon land take = 2.6 ha notionally in NLWA control, 1.3 ha additional piece of land required

7.2.3. Evaluation Criteria – description and explanation

The evaluation criteria were agreed in discussion with NLWA. The options were assessed on four headline criteria environment, cost deliverability and performance, with detailed sub-criteria below this. The detailed criteria and weightings are set out in Table 2‑7.   These weighting have been developed by each Borough with lead officer and member involvement in the process to ensure that these weightings reflected the political aspirations and demands of the stakeholders.  Subsequent to this process as part of the discussions for developing the weights of these criteria, some of the boroughs suggested and scored alternative criteria.  However, given the timetable and need to provide consistency these additional suggestions could not be taken in to account.  These included separating the flexibility and reliability criteria, employment prospects and provision of more local delivery points for collection authorities

Table 35: Evaluation criteria for OBC technical options appraisal and weightings

	Objectives
	
	Assessment criteria
	Measurement
	NLWA weighting

	Sustainability
	1
	Minimise human health impact
	WRATE
	4.5%

	
	2
	Minimise impact on climate change
	WRATE
	6.8%

	
	3
	Minimise air quality impact (includes treatment facilities & transport)
	WRATE
	3.0%

	
	4
	Minimise resource depletion
	WRATE
	3.6%

	Nuisance
	5
	a) Minimise local transport impact
	Number of local vehicle movements.
	3.3%

	
	
	b) Minimise risk of noise and odour
	Professional judgement
	3.2%

	Cost
	6
	Minimise cost of total waste management
	Total cost of waste management (£ over 25 years incl. collection, treatment & disposal cost and potential revenue)
	22.8%

	Proximity Principle
	7
	Minimise need for waste treatment outside NLWA
	Total quantity of waste exported out of NLWA
	4.8%

	Deliverability/ risk
	8
	a) Deliverability with respect to planning and land-take by residual waste treatment facilities
	Professional judgement
	7.4%

	
	
	b) Risk of future markets for outputs
	Professional judgement
	3.6%

	
	
	c) Bankability
	Professional judgement
	4.8%

	Proven technology 
	9
	a) Status of technology (how proven is the solution)
	Professional judgement
	6.6%

	
	
	b) Reliability of technology; flexibility and adaptability to changes in composition and volume
	Professional judgement
	6.7%

	Performance 
	10
	BMW landfill diversion
	(%) provided in Waste Flow
	5.4%

	
	11
	Level of recycling and composting
	(%) provided in Waste Flow
	5.2%

	
	12
	Landfill diversion of total waste
	Total tonnage provided in Waste Flow 
	3.9%

	
	13
	Reduction of household residual waste
	Kg per head of household waste not re-used, recycled or composted
	4.4%


The rationale for these criteria is discussed below (in the order described in the above table):

Sustainability

A group of criteria that reflect environmental issues are included:

5. Minimise Human Health impact

Recent research carried out on behalf of DEFRA indicates that the Human health risk arising from modern waste management operations are low, and these matters are regulated by the relevant authorities. Nonetheless, the profile of direct (e.g. emission to air) and indirect (traffic and other associated facilities) impacts differs to some degree from one scenario to another. 

Pollutants emitted can include nitrogen dioxide, sulphur dioxide, dioxins, carbon monoxide, and particles, although the quantities of such emissions are regulated to limit their impact. Secondary pollutant impacts may also occur e.g. ozone, where emitted pollutants go on to have other effects in the environment. Some pollutants that are produced at low levels (e.g. heavy metals) are persistent and may accumulate in the environment and then represent a risk should exposure occur.  In addition to local impacts arising from the facilities themselves, the facilities may recover materials and / or energy that then have the benefit of displacing emissions at production facilities. 

The WRATE LCA tool has been used to assess options on the full environmental impacts and includes the offsets from the pollution caused by the production from virgin materials that are avoided by recycling etc.

Health impacts also have the potential to arise on the site in situations where workers may be exposed to various risks. 

6. Minimise impact on climate change

There is now an international consensus that emissions of greenhouse gases are responsible for ‘global warming’ or 'Global climate change’.  Global climate change could lead to substantial changes in global temperatures, weather patterns and sea levels, with subsequent effects in a diverse number of areas, e.g. agriculture, water resources, human health, natural ecosystems. It is estimated that improving UK waste management performance, through the adoption of appropriate “low carbon” systems could make a significant contribution to controlling our contribution to climate change.

The main sources of greenhouse gases from a waste management perspective are methane (CH4) emissions from landfill sites, although other substances are also accounted for during a typical life cycle assessment.  The most notable contributors to the greenhouse gas impacts of other forms of waste treatment include:

· Waste transport vehicle movements that consume fossil fuels (e.g. diesel)

· Fossil fired power stations that produce the electricity used at the waste treatment facilities

· The direct combustion of fossil fuels and fossil originated material, such as plastics, in waste management plants. 

CO2 emissions from the combustion of ‘organic’ material (such as putrescibles and paper) are generally not considered to contribute to climate change, as they are carbon neutral i.e. they release carbon that was recently sequestered from the air by the plant materials they comprise. The WRATE LCA tool, in common with the current thinking on these issues, uses waste composition data to account for this issue.  

Waste management scenarios that export energy (e.g. EfW plant) will assist in reducing greenhouse gas emissions by decreasing the amount of fossil fuels required to produce the equivalent quantity of electricity or heat – the assumption is made (using WRATE) that the displaced generation capacity is from an energy mix appropriate to the UK. Recycling has a similar effect in that when used in the place of other virgin material it saves energy otherwise used in the production of the virgin raw materials. An example if that the recycling of aluminium cans saves the use of the energy required to produce virgin aluminium from the ore, Bauxite.

The WRATE LCA tool is used to assess the climate change impacts of the scenarios.

7. Minimise air quality impact (includes treatment facilities,  transport and wider impacts)

Small particles of dust are generated by mechanical operations, combustion and storage of waste in the open and vehicle movement on and off site.  

The main acid gases arising from waste management operations are sulphur dioxide (SO2), nitrogen oxides (NOX) and to a lesser degree hydrogen chloride (HCl). Acid gases can cause a local impairment of air quality (including secondary ozone production and smogs) and also contribute to long range transboundary impacts e.g. acid rain and eutrophication (a process of over fertilisation associated with some chemical compounds). NOX are emitted whenever fuels are burnt, and the main source of SO2 is combustion of coal and oil either directly at the installation, remotely at a power plant to provide the electricity used at the site. There are possibilities for reducing air quality impacts wherever energy is recovered from waste treatment facilities, or saved through recycling. 

The WRATE LCA tool is used to assess air quality impacts.
8. Minimise resource depletion

The world contains limited resources of both minerals and fossil fuels (i.e. coal, oil and gas) -  the depletion of such resources is important when assessing the sustainability of any particular scenario. Some waste management scenarios recover energy (as electricity and/or heat) that would otherwise need to be generated from power stations. In this way, such processes reduce so the consumption of coal, gas, uranium or oil.  The recycling of plastics reduces the amount of oil that is required during the manufacture of new plastic products using virgin materials, although there is also a need to consider the impact of their transport. In situations where the materials can be efficiently utilised, recycling and composting of materials may make a significant contribution to conserving renewable resources. Land is also a finite resource and brownfield site development and re-use of buildings is emphasised.

The WRATE LCA tool is used to assess resource depletion.

Nuisance

5a)
Minimise local transport impact

All waste management options have local transport impacts as they involve some degree of off-site movement of waste. The scale of impact will be influenced by factors such as vehicle size, frequency and timing of vehicle movement, types of road, traffic speed, congestion and the sensitivity of surrounding area. Some waste management operations result in significantly higher road transport requirements than others.

The transport impact is assessed  by modelling the waste and residue transfer movements and calculating the distance travelled for each scenario.

5b)
Minimise risk of noise and odour

Odour is usually the most common cause of public concern and complaints in relation to waste management operations e.g. landfill and waste storage and treatment. Although some processes can incorporate engineering solutions to limit the risk of odour impacts, the proximity of the site to residential areas will greatly increase the risk of odour impacts – this is a particular issue in situation where facilities are required in cities, as the additional population density has the potential to expose more people.

Low levels of litter and noise are important contribution to ‘quality of life’. Litter and vermin and associated odour are most likely of concern where waste is stored or processed in the open whereas noise is of greatest concern outside standard working hours or where use of noisy (screening/crushing) machinery in an unenclosed facility. Noise impact can also arise from traffic movements (see 5a).
Noise and odour risks are assessed in a semi-quantitative way and are considered along with a variety of other “subjective” factors in section 3.3.3
Cost

8. Minimise additional cost of total waste management

This criterion relates to the financial costs (£) of the capital and operational costs of the waste management scenario, expressed as additional net present value (NPV).   Each scenario includes the requirement for capital expenditure on vehicles, installations etc. Each is also associated with operation costs, and some may derive revenues from the sales of recovered materials or energy.

The financial pressures on local authorities are intense and higher expenditure on waste management is inevitably at the expense of other services.  This judgement is outside of this evaluation and it is for members in deciding on the weighting of these factors.

The costs of waste management are often dominated by waste collection cost. These cost are necessarily incurred and generally show little variation where waste reception site locations are common between scenarios – as is the case here. It is therefore interesting to examine in more detail the differences that result from the adoption of the various residual treatment scenarios, as this prevents the “masking” of the cost decision that is being made by the collection costs. Our assessment provides both the overall costs including collection, and the residual treatment element.

Proximity Principle

9. Minimise need for waste treatment outside NLWA

Dealing with waste close to the site of its production has long been held as a fundamentally desirable concept for sound waste management systems, and has been a feature of European waste policy for many years. It avoids transportation impacts and encourages communities to take responsibility for their own waste and limits the transfer of burdens to others. Dealing with waste closer to those who produce it may also contribute to a greater understanding of resource value, and this in turn lead to greater waste-awareness, and opportunities for waste prevention.

There are however limits to the minimum scale of proximity that are imposed by practical factors such as the availability of multiple sites, and the additional costs associated with the establishment and operation of multiple smaller facilities (larger scales facilities have a significant economy of scale).

Waste treatment within NLWA will also create local employment opportunities: both temporary construction employment during the development of new waste treatment facilities, and their long-term operation will create jobs. 

After consideration of the policies of the Mayor and discussion with NLWA it has for the purposes of this appraisal been assumed that:

· Transfer of waste to a landfill or treatment plant outside NLWA area does not comply with the Proximity Principle (PP)

· The PP shall not be applied as an absolute pass/fail measure – rather that the degree of compliance of each with the PP shall be scored and weighted in the same way as other selection criteria

The guideline for judging the degree for compliance with the PP for MSW that is used in this assessment is:  the Pre-treatment of waste where more than 15% of outputs go to a landfill or treatment plant outside greater London does not comply with the PP (i.e. 85% of the waste should remain within London). 
Deliverability/Risk/ Bankability

8a)
Deliverability with respect to planning and land take by residual waste treatment facilities

All waste management options involve developments such as buildings, accessing roads, perimeter bunds etc., which have impacts on landscape (effect on landscape character and quality of surrounding area and visual impacts). Planning permission will be required and concern is likely to be greatest where options involve emission stacks, large enclosed facilities or significant storage of waste above ground level. Public participation and education with regards to sustainable waste management has been used to minimise risks associated with public opposition and obtaining planning permission.

The amount of land required varies from one waste management technology to another. In general land take is an issue of greater significance in cities, especially in situations where land for waste management development is limited, and where land prices are higher. This is therefore important in London.

This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, that can then be used to rank them.

8b)
Risk of future markets for outputs

Some waste technologies and more reliant upon third party markets than others.

Long-term markets for output materials and energy are need to be established in order to ensure the continuing benefit of their recovery in the longer term. Markets for all outputs will need assessing, these include, energy, refuse derived fuel, recyclate, compost like outputs, landfill etc. Whether markets exist in the longer term and are stable will also have an impact on the overall cost effectiveness of a given scenario.

This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, that can then be used to rank them.

8c)
Bankability

Bankability relates to the availability of finance for the technology proposed. It is a relative concept which changes over time. The degree of technology and business model risk is an important factor for the assessment of Bankability. It involves the review of whether there is evidence that a technology is being financed under reasonable risk apportionment structures i.e. that a bank has agreed to finance a single project cannot in itself be taken as an absolute indication that the technology and business model are generically reliable – this would require a full assessment of the contractual risk apportionment and a decision on whether such is appropriate for NLWA. Our assessment therefore reflects a more generic overview, and reflects knowledge of technical and operational performance risks – these are of direct relevance to banks when considering financing, as they impact on capital and revenue streams.

This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, which can then be used to rank them.

Proven Technology

9a)
Status of Technology (how proven is the solution, reliability etc)

This criterion relates to the evidence regarding the ability of the technology scenario to deliver the waste management service over the length of the contract. Whilst it may be possible to limit the Authority’s exposure to the financial risks of poor performance, there would be unavoidable environmental consequences from the failure to treat waste. A system which does not work well also carries some political risk.  

All technologies must have at least a proven track record for at least 2 years, but preferably 5, at scales similar to those applicable for NLWA, or be able to demonstrate that scale up does not present unacceptable risks.  Also taken into account would be:

· the number of successful operational facilities of its type (same waste and scale etc)
· evidence of technology failures or significant operational difficulties in relevant circumstances to NLWA`s. 
This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, that can then be used to rank them.

9b)
Flexibility and adaptability to changes in composition and volume

This criterion assesses how the technology scenario would be able to cope with reasonably likely anticipated future changes in waste composition and volume. For example, can the operation run at a reduced or increased waste throughput? Can it treat other wastes or materials should the need arise in the future? Is the technology exposed to any particular market risks that may impact on its future technical or economic performance? 
This issue is assessed by professional judgement (see section 3.3.3), with each scenario being allocated a score, which can then be used to rank them.

Performance

10.
BMW landfill diversion

The diversion of biodegradable municipal waste (BMW) from landfill is a key UK objective under the European Union’s Landfill Directive. By 2010, BMW going to landfill must be 75% of the amount produced in 1995; by 2013 this is reduced to 50% and by 2020 to 35%. The UK Government faces large fines for failure to meet these targets and has put in place a landfill allowance trading scheme (LATS) as a mechanism to deliver the required diversion. NLWA would face significant costs if it were to fail to reach the required diversion levels. Performance beyond the target level diverts more BMW from landfill and would provide certificates that may be sold to other Authorities.

It is proposed that each scenario will be rated according to the BMW diversion performance. Those technologies that are likely to result in the highest BMW to landfill will score the lowest.  In general it is considered better to divert more BMW from landfill even where this exceeds the target.

14. Level of recycling and composting

Sustainable waste management means using resources efficiently to cut down on the amount of waste we produce. Where waste is generated, it should increasingly be re-used, recycled, composted or used as fuel. Therefore the percentage of material recovered (%) and of material recycled/composted (%) is measured. This criterion therefore considers both pre- and post-treatment recycling, as well as energy recovery.

Those technology scenarios that provide for the highest levels of recycling and composting and overall recovery will score the highest.

15. Landfill diversion of total waste

Landfill of even post treated residual waste uses the landfill resource value, and carries with it certain pollution risks. In WSE 2007 DEFRA announced that it intended to consult on the possibility of extending its current policy on the diversion of BMW from landfill to include the diversion of other wastes. It is notable that in some EU Countries restrictions have been introduced on the landfilling of other waste fractions e.g. combustible waste. This is carried out to preserve landfill capacity, reduce pollution risks and provide for the valorisation of the energy value of combustible wastes in order to avoid reliance on other fossil fuel energy sources.

Those technologies that landfill the least will be scored the highest under this criterion.

16. Reduction of household waste not re-used, recycled or composted

Sustainable waste management means using resources efficiently to cut down on the amount of waste we produce and dispose. The Waste Strategy for England 2007 provides a greater focus on waste prevention and an overall target has been set to reduce the amount of household waste not re-used, recycled or composted to 225 kg per person in 2020. Nationally, this is equivalent to a fall of 50% per person from 450 kg per person in 2000. 
The waste management and technology scenarios that provide for the greatest reductions will score the highest.
7.3. Initial Appraisal of Short-listed Options

7.3.1. Introduction

A project has to be assessed on a range of factors that includes qualitative and quantitative factors. Objective evaluations based on assessment that can be valued quantitatively by measurement and thus compared objectively.  Some aspects are less amenable to measurement and in this case, assessments have to be made using professional judgement to rank performance. The approach adopted here is as follows:

· Quantitative evaluation where the criteria are measurable (section 3.3.2)

· Qualitative ranking of other factors (section 3.3.3) 

The purpose of carrying out these subjective assessments is to allow the initial assessment of the scenarios and to allow their refinement and then the eventual selection of a reference case.  It should be emphasised that the reference case is one possible solution that can deliver the performance required and that other technical approaches that may come forward in the bidding process might be equally effective at achieving the desired overall project objectives.  The purpose of the reference case is therefore only to determine a cost envelope and does not recommend any particular technology or arrangement other than limiting to those that can meet the output specification.

7.3.2. Quantitative assessment of short listed scenarios

Sustainability issues

The environmental performance of the Options are modelled through the use of the WRATE LCA software and the following criteria are assessed:

e) Human toxicity, 

f) Global warming potential, 

g) Air quality impact, 

h) Abiotic resource depletion, 

Human toxicity

Background

This criteria assesses the impact of emissions released and saved as a result of the activities and improvements included in each scenario. A fuller description of this issue is provided in section 2.3.2 paragraph: Minimise Human Health impact

The results of the assessment of the scenarios are shown in Figure 3.1.
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Figure 3.1 WRATE results - Human toxicity index

Explanation

· All of the scenarios show a benefit (i.e. a reduction) in the effect on human toxicity potential – this is largely associated with the significant increases in recycling that are common to all scenarios (these offset material production impacts). Higher levels of energy recovery also increase performance due to displacing other energy generation.

· Scenarios that recover a larger amount of energy from the residual waste, and have the highest degree of landfill diversion - give rise to the greatest improvements in human toxicity impacts. EfW and MBT scenarios provide benefits in this way. 

· Of the MBT scenarions, those scenarios with higher SRF production and use give the greatest performance

· The use of AD in the place of IVC (Scenario Fa) for source segregated green waste displaces more energy production (than IVC) – this imparts a benefit that may be transferable to other scenarios to some degree.

· The Baseline scenario (Sc A), where a larger amount of waste is sent to landfill has the lowest benefit - land filling results in an increased impact on human toxicity (leachate emission and gas flaring) - the high level of recycling assumed provides much of the benefits seen.

Global warming potential (GWP)

Background

Improvements in waste management operations have significant potential to assist in the reduction of emissions that are understood to contribute to greenhouse gas impacts.  A fuller description of this issue is provided in section 2.3.2 paragraph on “Minimise impact on climate change”.
Each scenario comprises different operations, and each therefore has its own profile with respect to GWP. The results of the assessment of the scenarios are shown in Figure 3.2.  All figures are calculated using the WRATE model, and although a variety of substances with a GWP are considered, the totals are expressed as total CO2 equivalents.
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Figure 3.2 Global warming potential in tonnes CO2 eq

Explanation

The negative figures indicate a reduction in GHG impacts in all cases. The larger the negative, the greater is the reduction in GHG impacts.

· All of the scenarios contribute to a reduction in global warming relevant emissions. The degree of improvement reflects the balance of avoidance of landfill, energy and materials recovered.

· The Baseline Scenario (Sc A) has the least benefit – although recycling is greatly increased, the post recycling residual waste is landfilled (giving rise to methane generation) and the energy recovery in this scenario is low.

· Scenarios B & H, give the best global warming performance. This is because, as well as high front-end recycling, they reduces residual landfill to the lowest level, and have the highest levels of energy recovery 

· Other scenarios (e.g. Sc C & Sc D) do not perform as well. . This largely reflects increased landfill and lower energy recovery, arising from their combination with lesser performing technology options. 

· The MBT-AD facilities that blend the AD digestate to make additional SRF for combustion (all do better than the non blending scenarios due to the additional energy produced.  

· Scenario H, which blends the highest quantity of digestate with SRF for combustion has a global warming potential almost comparable to Scenario B.  

· The mixed technology scenarios Sc C & Sc D, marginally outperform the un-blended MBT scenarios. Their performance could be improved by blending the outputs from the MBT-AD plant. Alternatively, expanding the EfW capacity to treat the AD residues and / or assuming the new Lea Valley EfW were a CHP facility would bring the performance of these to amongst the highest.

· The use of AD for source segregated green waste, in the place of IVC provides GHG benefits – this is likely to be true of all scenarios were AD to be included in this way. 

· The Biodrying scenario appears to perform poorly against other solutions despite the high quantity of SRF burnt which would make it similar to the full reblending MBT/AD scenario.  The reason for this is not fully understood but appears to be linked to some differences in the composition of the recyclables in the base WRATE models for the Haase and Ecodeco process models and the process energy balances of these two processes.  These process models are based on practical site data and there may be site specific influences that result in the outputs not truly representing the system that would be installed in London as opposed to the sites on which data was derived.  Expert opinion would suggest that the Ecodeco should perform slightly less well that the full reblending scenario but better than the partial reblending scenarios due to the quantity of SRF production and the loss of the high efficiency electricity production from the biogas.  Obviously if the third party SRF user were high efficiency CHP then the climate change benefits would be improved for all of these scenarios that include SRF from the Lea Valley site.

The main conclusions are:

· higher landfill diversion results in greater GHG performance. Hence the higher recycling levels achieved in all scenarios gives rise to improvements in all cases. However, it can be seen that further increases beyond 50% in Sc Ib gives minimal additional benefits when compared to the differences noted in selecting between residual treatment options.

· greater energy recovery (amount and efficiency) results in greater offsetting of external energy generation and hence improves GHG performance. 

· MBT with the re-blending of AD residues into the SRF, and the efficient use of that SRF, greatly improves the performance of MBT scenarios (less landfill and more energy recovered) 

Important notes:

· GHG performance needs to be connected to availability, deliverability, and 3rd party markets for the energy and materials recovered and the efficiency of the energy utilisation.

· the modelling in WRATE allows for the recovery of non-ferrous metals at MBT installations but not at EfW incinerators, despite this being carried out at both. As WRATE (in common with other LCA tools) gives significant GHG credit for such recovery (virgin aluminium production is requires significant energy which is saved by Al recovery) EfW incineration performance may be expected to be result in further benefit for those scenarios where used

· Modest CHP assumptions have been made in respect of EfW incineration and SRF use. The analysis of GHG impacts is sensitive to these assumptions, and this therefore provides a key focus when seeking to adopt a high performing waste management solution.  Given the importance of this the Authority is examining options for heat markets so that CHP can be exploited.

Shadow cost of carbon:

This calculation compares the waste treatment costs with the amount of carbon saved to provide a measure of the cost effectiveness of reducing GHG impacts in the manner proposed, expressed as the NPV. The results shown here have been calculated according to current guidance
.  The table below shows the NPV of the carbon cost for each of the scenarios. The greater the negative the more cost effective the scenario is at reducing GHG impacts. 

Overall this shows that:

· Scenario 2 (2 new EfW incineration plants) offers the most cost effective means of reducing carbon impacts

· Blended MBT scenarios perform well, but unblended less well

· the results suggest that increased waste minimisation offers a more cost effective way of reducing carbon impacts than increasing recycling above the 50% level

Table 36 Shadow cost of Carbon £m (NPV real 2008)

	Scenario
	Cost of carbon NPV £m

(-ve is benefit)

	Sc A - Baseline
	-£12.27

	Sc B - New EfW (Partial CHP)
	-£116.83

	Sc C - Phased replacement - mixed technology
	-£51.83

	Sc D - Mixed technologies
	-£71.43

	Sc E - MBT biodrying
	-£41.99

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	-£92.56

	Sc Fa - Variant with biowaste AD
	-£100.32

	Sc G - MBT-AD/SRF (No blending)
	-£46.23

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	-£50.10

	Sc H - MBT-AD/SRF (Full blending)
	-£104.50

	Sc I - MBT-AD/SRF (Partial blending)
	-£87.90

	Sc Ia - Additional waste min (Partial blending)
	-£76.61

	Sc Ib - Additional recycling (Partial blending)
	-£86.19


Air quality impact

Background

Human health impacts are considered elsewhere – this criteria considers the contribution that each scenario makes to the deterioration or improvement of air quality in a wider sense including long range transboundary impacts e.g. acidification of lakes in Scandinavia. A fuller description of this issue is provided in section 2.3.2 paragraph on: Minimise air quality impact (includes treatment facilities, transport and wider impacts). 
The results of the assessment of the scenarios are shown in Figure 3.3.
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Figure 3.3 Air acidification WRATE results

Explanation

· The scenarios all show an overall positive impact on acidification – this arises mainly from the large increases in front-end recycling that all include. The recovered material displaces emissions that would arise from their virgin production. 

· In a similar way, those scenarios that have a higher degree of combustion of residual waste (e.g. Sc B, C & D) are assumed to reduce the amount of recyclable material arising, thereby increasing acidification marginally.

· Scenario Ib has the greatest benefit - the increased recycling above 50% displaces additional materials production emissions

Important notes:

· the dependence of the results upon recycling performance makes ensuring the recyclates generated are used in high grade applications a key sensitivity – the quality of the recyclates derived above 50%, or extracted from residual treatments is likely to be reduced and make this aspects more challenging.

· reductions in air quality impacts may also be achieved by directing a greater proportion of waste to landfill as this reduces direct releases to air from combustion.

Abiotic resource depletion

Background

The world contains limited resources of both minerals and fossil fuels (i.e. coal, oil and gas), and the depletion of such resources is important when assessing the sustainability of any particular scenario. A fuller description of this issue is provided in section 2.3.2 paragraph on: Minimise resource depletion

The results of the assessment of the scenarios are shown in Figure 3.4.
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Figure 3.4 Abiotic resource depletion WRATE results

Explanation

· All the scenarios improve impacts on natural resources as the large amounts of energy recovered and recyclables collected can be offset against the use of virgin resources. However in this case it is noticeable that the additional landfill diversion provided by residual treatment offers a step change in performance, and is in most cases more significant than decisions between scenarios.

· The exception is Scenario B, which maximises the use of incineration, and has the best performance.  This is predominantly due to the high energy output from the EfW facilities, which can be offset against the use of virgin fuels, and higher landfill diversion.

· The greater landfill diversion achieved at MBT scenarios that blend the AD residues with the SRF results in better performance when compared with un-blended.

· The use of AD for source segregated green waste, in the place of IVC provides enhanced benefits due to energy recovery and this is likely to be true of all scenarios were AD to be included in this way.

· The Baseline scenario has the least potential benefit on natural resources. This is due large amounts of waste been landfilled, low energy recovery and reduced recycling in the option compared to the other scenarios.  However, the high recycling achieved does generate a limited positive effect on the environment (i.e. resources are conserved).

BMW landfill diversion

The Landfill Allowance Trading Scheme (LATS) has the potential to impose substantial fines on authorities that cannot divert Biodegradable Municipal Waste (BMW) away from landfill or purchase spare allowances from other authorities that have over performed.  To avoid the uncertainties of the LATS trading schemes and to secure the diversion set by the targets on NLWA, waste management infrastructure is required to divert the BMW. 

Figure 3.5 shows the performance against the NLWA allowance allocation.  This shows that all of the Options apart from the Baseline (Scenario A) meet the targets once the plants are operational.  The systems all provide a degree of over performance that will allow the sale of excess allowances which is likely to be an income stream for several years, although the valuation of LATS is uncertain and this income has not been accounted for.  The purchase of LATS has been modelled until the end of the contract (LATS values estimated for 2020) although it should be noted that the current scheme ends in 2020.  However, it may be that a similar arrangement continues after this date as the Landfill Directive requirement remains in place in perpetuity to keep landfill of BMW at or below the 2020 limit.

[image: image12.emf]

Total BMW landfilled

-

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

 2006  2008  2010  2012  2014  2016  2018  2020  2022  2024  2026  2028  2030  2032  2034  2036  2038  2040



BMW landfilled (tonnes)

LATS Allowance  Sc A - Baseline

Sc B - New EfW (Partial CHP) Sc C - Phased replacement - mixed technologies

Sc D - Mixed technologies Sc E - MBT biodrying

Sc F - MBT-AD/SRF (Partial onsite SRF & blending) Sc G - MBT-AD/SRF (No blending)

Sc Ga - MBT-AD/SRF Decentralised (No blending) Sc H - MBT-AD/SRF (Full blending)

Sc I - MBT-AD/SRF (Partial blending) Sc Ia - Additional waste min (Partial blending)

Sc Ib - Additional recycling (Partial blending)


Figure 3.5: BMW landfill diversion performance 

The above graph shows:

· all scenarios meet the LATS diversion requirements over the longer term, with the exception of the base case, which relies upon residual waste landfill – this shows that increasing recycling on its own cannot provide sufficient diversion after the assumed 2014 closure of the Edmonton facility, although some reduction can bee seen to occur until 2020 at which point waste growth takes over from increasing recycling. 

· Scenario B (New EfW with partial CHP) performs best in terms of diverting the most BMW. This is in accordance with the high diversion performance of EfW incineration. The peak between 2015 and 2017 reflects the assumed closure of the Edmonton facility in 2014, and the delay in bringing new EfW on stream, which is assumed to reflect planning permission delay. Similarly, Scenario D exceeds the LATS targets although to a lower extent as part of the residual waste is treated in the MBT facility operational from 2015.

· blending the AD residues improves the diversion rates at the MBT scenarios. Scenarios G (MBT-AD/SRF - no blending) and Ga (MBT-AD/SRF Decentralised - no blending) still meet the LATS targets although more waste is landfilled in total (AD residues are landfilled and not re-blended with the SRF for combustion). 

· Scenario D (Mixed technologies) also landfills all stabilised organic material from the MBT at Hendon, however, the EfW facility improves the landfill diversion performance compared to Scenario G and Ga. This might be further improved by sending the AD residues for combustion. This has not been assumed at Hendon, owing to limitations on the SRF needs at the adjacent development, but the residue might be transported to a larger Lea Valley facility or the capacity balance altered to reduce MBT at Hendon in favour of more EfW at Lea Valley – site uncertainty is an issue in this case.

· Scenario C continues with an upgraded Edmonton EfW to 2020, and therefore shows continued high LATS diversion. The slightly higher landfill in the years 2017 to 2020 reflects the assumption that the majority of bulky residual waste and residual waste from CA sites is landfilled as a continuation of current practice. (The new residual treatment facilities have been costed to include additional shredding operations in order to treat 50% of the bulky waste streams)
Important notes:

· delays in facility provision can be seen to give rise to significant BMW diversion liabilities

· off-take markets for SRF use are critical to delivering diversion for MBT scenarios

Landfill diversion of total waste

A key issue in any area is the loss of landscape to new landfills and the existing void space has to be conserved for those materials that cannot be made use of.  NLWA is reliant on void space available in surrounding Counties and exporting waste to landfill counts against the self-sufficiency target for London. Some countries have introduced bans on the landfill of wastes other than biodegradable wastes as part of wider energy policies that seek to improve energy diversity and security of supply.

The performance of the Options in terms of their diversion of waste away from landfill is shown below:

Table 37: Comparison of landfill diversion performance of total waste (%)

	Option
	Landfill diversion of total waste

	Sc A - Baseline
	45.2%

	Sc B - New EfW (Partial CHP)
	93.3%

	Sc C - Phased replacement - mixed technology
	81.3%

	Sc D - Mixed technologies
	82.3%

	Sc E - MBT biodrying
	87.8%

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	80.3%

	Sc Fa - Variant with biowaste AD
	80.3%

	Sc G - MBT-AD/SRF (No blending)
	68.8%

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	68.8%

	Sc H - MBT-AD/SRF (Full blending)
	86.3%

	Sc I - MBT-AD/SRF (Partial blending)
	81.1%

	Sc Ia - Additional waste min (Partial blending)
	81.0%

	Sc Ib - Additional recycling (Partial blending)
	82.8%


In summary, the results show that:

· Scenario A (Baseline) shows lowest in landfill diversion of total waste when Edmonton EfW ceases operation in 2014/15 and no residual treatment facility comes in for replacement. 

· Scenario B (New EfW with partial CHP) performs best as only process residues including un-recovered ash and 50% of bulky waste and 50% HWRC residual waste are landfilled.

· MBT scenarios vary in performance between the levels set by Scenario A and B due to different amount of landfilling. The main factor influencing the landfill diversion is whether part of the stabilised organic material is re-blended with the SRF for combustion.
Recycling and composting performance 

The recycling rates for the scenarios are shown in Figure 3.6.  As discussed above the front end recycling has been modelled to meet 50% by 2020 through a combination of extension of the kerbside schemes for dry recyclates, garden and food waste, improvements to the HWRC’s, extraction from street sweepings and bulky wastes.  In all options modelled, each Borough meets individually the NLWA strategy targets and National Strategy 2007 recycling target in 2015 and 2020. The recycling target of 40% by 2010 is also met, although not individually but in a pooled effort by all Boroughs.
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Figure 3.6: Recycling performance excluding recycling from residual treatment

In addition to this, some of the residual waste processes provide additional recycling and composting that can contribute to authority recycling targets e.g. metals extracted in the sorting processes of MBT plants as shown in Figure 3.7.  EfW incineration processes also provide additional recycling from the metals extracted from ash or the ash recycled in to aggregate for road building – however, under current Government guidance these are not counted towards recycling targets.  

Whilst the scenarios have been modelled to a relatively common system for the borough and hence recycling performance, the residual treatment contribution to recycling is additional to this kerbside recycling.  There is an option to avoid the most difficult and contentious recycling systems to result in an overall recycling performance of 50% rather than slightly above this value (51.8% see Table 39).  

If this approach is taken the service level to the Estate residents (only) could be reduced by not collecting kitchen waste separately for anaerobic digestion and this would reduce the NI 192 recycling and composting tonnage by approximately 16 ktpa with a consequent saving of approximatley £3m per year across all the boroughs.  This could only be applied to the systems employing MBT technologies as the recycling from EfW systems is not counted towards the NI192 indicator and Defra require that 50% recycling is achieved by the project.
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Figure 3.7: Recycling performance including recycling from residual treatment

In summary:

· All scenarios are modelled to achieve 50% source-segregated recycling by 2020 – this is a very significant challenge requiring huge changes in services and participation rates. The amount of recycling achieved is critical to the reduction of residual waste and hence the modelled residual treatment capacity requirements. 

· Some additional recycling from the residual waste can be counted using MBT treatment. Hence, all MBT scenarios show higher recycling levels than where EfW is used.

· Sc D is between the MBT scenarios and Scenario A and B, because it has a combination of plants, 250ktpa MBT and 350ktpa EfW.

· Scenario Ib (Additional recycling) is modelled to achieve overall 55% recycling by 2020 with 53.3% to be achieved by source segregated recycling by the Boroughs and the remaining to be provided from the MBT treatment.

· Metal recovered from EfW bottom ash and recycling of bottom ash does not count towards the recycling target although the 50% target is still shown to be met.

The individual collection for recycling and composting required in each Borough is shown in Table 38. It should be noted that source segregated recycling collection capacity needs to exceed 50% recycling level as rejects will be discounted from the overall recycling performance. 

Table 38: Recycling performance for each Borough and NLWA in total (%)

	Boroughs
	2010
	2015
	2020

	Targets
	40.0
	45.0
	50.0

	Barnet
	41.3
	48.6
	51.2

	Camden
	41.2
	46.8
	51.6

	Enfield
	41.0
	46.7
	51.6

	Hackney
	38.5
	48.3
	51.7

	Haringey
	41.6
	48.0
	51.6

	Islington
	41.0
	47.8
	51.8

	Waltham Forest
	41.3
	46.1
	51.2

	NLWA
	
	
	

	excl residual treatment
	40.0
	46.2
	50.0

	including MBT recycling

(3.8% recycling of MBT input)
	40.0
	48.1
	51.8


Each Borough faces different challenges, and are starting from different positions.

The different scenarios have varying amounts of waste processed through MBT systems and thus the contribution from these processes to the overall recycling and recovery rate varies and the recycling and recovery performance for each scenario is shown in Table 39.  It can be seen that those scenarios with more waste processed via MBT have higher recycling rate (NI192) and those processing waste via EfW have higher recovery rates.

Table 39 Recycling and recovery  performance of the scenarios

	
	Recycling of household waste %
	Recovery of MSW %

	Option
	2010
	2015
	2020
	2010
	2015
	2020

	Sc A - Baseline
	40.0
	46.2
	50.0
	79.5
	40.1
	45.2

	Sc B - New EfW (Partial CHP)
	40.0
	46.2
	50.0
	79.5
	40.1
	93.3

	Sc C - Phased replacement - mixed technology
	40.0
	47.0
	50.8
	79.5
	80.8
	81.3

	Sc D - Mixed technologies
	40.0
	47.0
	50.8
	79.5
	51.0
	82.3

	Sc E - MBT biodrying
	40.0
	48.1
	51.8
	79.5
	87.0
	87.8

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	40.0
	48.1
	51.8
	79.5
	78.8
	80.3

	Sc Fa - Variant with biowaste AD
	40.0
	48.1
	51.8
	79.5
	78.8
	80.3

	Sc G - MBT-AD/SRF (No blending)
	40.0
	48.1
	51.8
	79.5
	66.1
	68.8

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	40.0
	48.1
	51.8
	79.5
	66.0
	68.8

	Sc H - MBT-AD/SRF (Full blending)
	40.0
	48.1
	51.8
	79.5
	85.4
	86.3

	Sc I - MBT-AD/SRF (Partial blending)
	40.0
	48.1
	51.8
	79.5
	79.6
	81.1

	Sc Ia - Additional waste min (Partial blending)
	40.0
	48.3
	51.7
	79.7
	79.1
	81.0

	Sc Ib - Additional recycling (Partial blending)
	41.5
	50.6
	55.0
	80.4
	78.0
	82.8


Reduction of household residual waste

The impacts of waste both environmentally and economically are heavily dependent on the quantity of waste generated and subsequently handled either through recycling/composting operations or residual treatment facilities.  In its 2007 waste strategy The Government set a target to reduce the amount of waste that is not recycled or composted (i.e. residual waste arisings) to ensure that the maximum benefits are gained from the waste stream and thereby reduce the environmental impacts from waste management.  

In order to achieve the overall NLWA targets, the required individual performance for each Borough in reducing residual household waste has been modelled is shown in Table 40 below. The targets are derived from existing performance data and applied to achieve the overall NLWA target rather than at the Borough level. The achievement of these targets relies upon a combination of reducing waste growth rate (i.e. waste minimisation activities) and increasing recycling and composting performance.   

Table 40: Residual household waste generated at each Borough & NLWA (kg/head)

	Boroughs
	2010
	2015
	2020

	Targets
	310
	270
	225

	Barnet
	283
	249
	239

	Camden
	256
	238
	214

	Enfield
	282
	268
	249

	Hackney
	258
	219
	202

	Haringey
	240
	222
	206

	Islington
	253
	226
	206

	Waltham Forest
	290
	283
	260

	NLWA
	
	
	

	including MBT recycling

(3.8% recycling of MBT input)
	272
	242
	225


The above data shows that the characteristics of the individual Boroughs influence the waste arisings. Those areas with greater housing density tend to have lower arisings reflecting the smaller household size. The larger proportion of flats in such areas influences the ability to provide high capture rate recycling systems.

The residual treatment scenarios being considered here are of less relevance than the “front-end” actions that are required to meet these targets, although any which give rise to additional materials that can count as recycling rather than residual wastes will assist. 

Proximity Principle

The proximity principle is based on the concept of dealing with waste locally, which includes minimising transport impacts.  Transport does have a variety of impacts on the environment and whilst WRATE does account for those that have resource implications, (fuel use, emission from vehicle etc) it does not account for others such as noise and vibration and congestion.. The more subjective elements are dealt with in section 3.3.3 with other subjective factors. This section seeks to quantify this aspect by presenting comparisons of:

· compliance with policy targets regarding local waste treatment (see explanation below)

· The transport distances associated with each scenario

The London Mayor’s waste strategy has a policy objective to minimise those wastes that have been exported from London and has set a target for 80% of wastes to be treated within London.  Statements from the GLA have indicated that this requirement extends to SRF that may be produced by MBT processes, although other produced fractions such as recyclates or compost are not considered to infringe the policy.  

In this assessment the compliance with the 80% target as a percentage of the waste that is treated with London has been assessed and is shown in Figure 3.8.

IMPORTANT NOTE: for scenarios that produce SRF/SRF we have assumed that the SRF/SRF is used within London. However, there is no certainty of this and the scope of markets for SRF is discussed in a separate study conducted by Regen Fuels.  Compliance with the proximity principle for the SRF/SRF producing scenarios is therefore wholly dependent upon the location of the final fuel use, and the longevity of the contract that may be procured. This highlights that one of the reported strengths of SRF production, i.e. flexibility of use, may also give rise to longer term challenges in respect of the proximity of fuel use.
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Figure 3.8: Comparison to London’s self-sufficiency target
Transport impact - distance travelled

The distances travelled in the treatment of wastes have been calculated for each of the options.  The results of this analysis are given in the table below.

These results show that:

· the baseline scenario (Sc A) has the greatest distance travelled  - due to the waste that is transported out to landfill 

· the lowest transport load is associated with Scenario B as EfW incineration reduces the quantity of post treatment waste by rendering it to ash

· the performance of other options vary depending on the balance of SRF sent to a close by market vs. materials sent to landfill

· sending SRF to 3rd party markets may generate additional traffic movements and not achieve local proximity targets, however mode of transport is a key factor in the final analysis

Important notes:

· it has been assumed that SRF will be treated in London, although the current indications are that this may not be guaranteed – this then gives rise to additional sensitivities in respect of meeting proximity requirements and distance travelled

· high traffic and congestion levels in London and environs mean that minor increases in “waste miles” will have particular sensitivity
· mode of transport can significantly reduce the significance of the distance travelled as an environmental parameter

Table 41 Transport analysis of Options (thousand km)

	 
	Sc A - Baseline
	Sc B - New EfW (Partial CHP)
	Sc C - Phased replacement - mixed technology
	Sc D - Mixed technologies
	Sc E - MBT biodrying
	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	Sc Fa - Variant with biowaste AD
	Sc G - MBT-AD/SRF (No blending)
	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	Sc H - MBT-AD/SRF (Full blending)
	Sc I - MBT-AD/SRF (Partial blending)
	Sc Ia - Additional waste min (Partial blending)
	Sc Ib - Additional recycling (Partial blending)

	Kerbside collected waste including, street sweeping, litter, park waste and trade waste

	 Kerbside residuals 
	      4,657 
	        4,667 
	              4,657 
	              4,657 
	        4,657 
	            4,657 
	            4,657 
	         4,657 
	               4,092 
	     4,657.0 
	        4,657 
	         4,487 
	         4,280 

	 Other residuals (trade, street sweeping, litter, park waste) 
	         275 
	           261 
	                 275 
	                 275 
	           275 
	               275 
	               275 
	            275 
	                  205 
	        275.2 
	           275 
	            270 
	            200 

	 Residuals - from transfer station to landfill or facility 
	      6,046 
	           181 
	                 485 
	                 156 
	           156 
	               156 
	               156 
	            156 
	 - 
	        156.3 
	           156 
	            153 
	            146 

	 Kerbside dry recyclables 
	      5,238 
	        5,238 
	              5,238 
	              5,238 
	        5,238 
	            5,238 
	            5,238 
	         5,238 
	               5,238 
	     5,238.2 
	        5,238 
	         4,965 
	         6,111 

	 Other dry recycling (trade, street sweeping etc) 
	           86 
	             86 
	                   86 
	                   86 
	             86 
	                 86 
	                 86 
	              86 
	                    86 
	          86.0 
	             86 
	              84 
	            116 

	 Kerbside biowaste 
	      1,136 
	        1,136 
	              1,136 
	              1,136 
	        1,136 
	            1,136 
	            1,136 
	         1,136 
	               1,136 
	     1,136.0 
	        1,136 
	         1,095 
	         1,201 

	 Other biowaste (trade, park waste) 
	           39 
	             39 
	                   39 
	                   39 
	             39 
	                 39 
	                 39 
	              39 
	                    39 
	          39.1 
	             39 
	              39 
	            109 

	 CA waste and bulky residual waste 

	 CA and bulky waste residuals 
	         562 
	           326 
	                 123 
	                 324 
	           324 
	               324 
	               324 
	            324 
	                  219 
	        324.1 
	           324 
	            309 
	            318 

	 CA green waste 
	         151 
	           151 
	                 151 
	                 151 
	           151 
	               151 
	               151 
	            151 
	                  151 
	        150.9 
	           151 
	            144 
	            151 

	Other waste streams and secondary transport

	All C&D
	           84 
	             84 
	                   84 
	                   84 
	             84 
	                 84 
	                 84 
	              84 
	                    84 
	          83.7 
	             84 
	              82 
	              84 

	All recycling to market (kerbside, bring, CA)
	      2,382 
	        2,382 
	              2,382 
	              2,382 
	        2,382 
	            2,382 
	            2,382 
	         2,382 
	               2,382 
	     2,381.7 
	        2,382 
	         2,266 
	         2,893 

	Rejects and products from treatment facilities
	         691 
	        1,772 
	              3,246 
	              3,284 
	        1,806 
	            2,418 
	            2,418 
	         3,381 
	               2,973 
	     1,878.6 
	        2,418 
	         2,271 
	         2,341 

	TOTAL
	    21,347 
	      16,323 
	            17,902 
	            17,812 
	      16,334 
	          16,946 
	          16,946 
	       17,909 
	             16,604 
	   16,406.7 
	      16,946 
	       16,166 
	       17,951 


Cost of each Option

The total costs of the options are set down in the table below.  These show that:

· Scenario A is the most expensive option due to the high cost of landfill, landfill tax and LATS purchase.

· despite higher initial investment costs there are significant total cost savings from the scenarios (ScB & C & D) with greater proportions of  EfW, with ScB being the least expensive of all

· scenarios with larger proportions of MBT appear more expensive that the EfW options, which reflects higher operational costs and the assumed cost of dealing with residues including SRF

· Scenario Ga is the most expensive of the “do something” scenarios, the larger number of facilities clearly demonstrates the impact of the economies of scale that are lost when smaller facilities are developed.  

It should be noted that these costs do not include the cost of financing and thus are comparative only.
Table 42 Breakdown of project option costs (£m) (residual treatment only from 2015/16) 
	 
	 Sc A - Baseline 
	 Sc B - New EfW (Partial CHP) 
	 Sc C - Phased replacement - mixed technology 
	 Sc D - Mixed technologies 
	 Sc E - MBT biodrying 
	 Sc F - MBT-AD/SRF (Partial onsite SRF & blending) 
	 Sc Fa - Variant with biowaste AD 
	 Sc G - MBT-AD/SRF (No blending) 
	 Sc Ga - MBT-AD/SRF Decentralised (No blending) 
	 Sc H - MBT-AD/SRF (Full blending) 
	 Sc I - MBT-AD/SRF (Partial blending) 
	Sc Ia - Additional waste min (Partial blending)
	Sc Ib - Additional recycling (Partial blending)

	Capital Costs
	0
	302
	246
	246
	312
	293
	293
	169
	233
	169
	169
	165
	158

	Land Acquisition
	0
	25
	27
	27
	39
	48
	48
	38
	38
	38
	38
	36
	31

	Life Cycle Costs
	0
	75
	68
	68
	86
	99
	99
	58
	80
	58
	58
	57
	54

	Operating Costs
	0
	482
	436
	476
	565
	610
	610
	461
	566
	419
	431
	420
	391

	SRF 3rd party
	0
	0
	69
	69
	179
	150
	150
	160
	160
	426
	346
	334
	304

	Landfill Costs
	820
	202
	301
	317
	204
	312
	312
	467
	468
	204
	283
	273
	260

	Landfill Tax
	722
	115
	219
	244
	156
	255
	255
	411
	412
	180
	249
	240
	230

	LATS purchase
	428
	17
	0
	7
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Total Cost
	1,970
	1,220
	1,367
	1,453
	1,540
	1,767
	1,767
	1,764
	1,956
	1,494
	1,575
	1,525
	1,428

	Revenue
	0
	320
	178
	206
	112
	139
	139
	55
	57
	55
	55
	53
	49

	ROCs
	0
	26
	17
	17
	16
	53
	53
	39
	39
	39
	39
	37
	34

	Total (Net Cost)
	1,970
	874
	1,172
	1,230
	1,412
	1,575
	1,575
	1,670
	1,860
	1,400
	1,481
	1,435
	1,345


It has been noted that MBT technologies represent a very wide range of systems with varying costs and performance. Evidence from Regen Fuels (not available to RAEA) suggests that the cheapest biodrying technology might reduce in total cost of the biodrying scenario (E) by approximately £160m which would make it competitive with the mixed technologies scenarios.

Cost assumptions

The following two tables provide cost information used in the OBC modelling. Table 3‑11 outlines gate fees calculated from NLWA current accounting system for existing treatment and disposal arrangements. Table 3‑12 provides information on costs and other details of future waste management facilities. 

Table 43: Gate fees and cost information of existing arrangements 

	Facilities
	Gate fees & other costs for modelling of waste management costs

	Landfill tax for active & hazardous waste
	· £21/tonne in 2006/07, 

· increased by £3/tonne to £24/tonne by 2007/08; increases then by £8/tonne per year to £48/tonne by 2010//11; 

· remains at £48/tonne thereafter 

· to maintain a real price basis of April 2008 the prices is being deflated 2.5% per annum.

	Landfill tax for inert waste
	· £2/tonne

· increased to £2.50 by 2007/08 and thereafter

· to maintain a real price basis of April 2008 the prices is being deflated 2.5% per annum.

	Landfill for active and inert waste
	· £25/tonne in 2015/16 (£25 in 2007 prices)

· Increased by 1% per year to take account of increasing engineering requirements and a further 2% to account for increasing landfill scarcity 

· 2006/07 to 2014/15 according to NLWA accounting system

	Landfill for hazardous waste
	· £100/tonne in 2015/16 (£25 in 2007 prices)

· Increased by 1% per year to take account of increasing engineering requirements and landfill scarcity 

· 2006/07 to 2014/15 according to NLWA accounting system

	MRF
	· £32/tonne in 2006/07 for dry recyclables from NLWA transfer stations to third party MRF

· NLWA own MRF from 2011.

	Edmonton IVC
	· £49/tonne in 2006/07

· Assumed to continue as 3rd part gate fee to 2014/15 for 30,000 tonnes.

	Green waste composting
	· £25/tonne in 2006/07

· Processing costs included in Borough’s collection costs, but separated out with assumed gate fee for potential inclusion in PFI contract.

	Refuse transfer stations and Edmonton EfW
	· £8.90/tonne for Bulky waste RTS and Hornsey Street RTS.

· £46/tonne for Edmonton EfW


(these gate fees combined result in the total costs of £20,868k as shown in NLWA 2006/07 budget).

· £50/tonne for Hendon RTS in 2006/07.

· All gate fees calculated from NLWA current accounting system remain to 2014/15 or when new treatment facilities come into place.

	Household waste recycling centres
	· £44.80/tonne disposal cost for residual waste from HWRC (assumed to be cost for landfilling and transport).

· Site management costs included in Boroughs collection costs.

· Individual HWRC costs calculated for each site and separated from collection costs from 2011. 

	Clinical waste
	· £296/tonne in 2006/07

	Fridges/freezers for recycling & disposal
	· £242/tonne in 2006/07


Table 44: Cost assumptions and other information of future waste treatment facilities 

	Facilities
	Gate fees & other costs for modelling of waste management costs

	SRF to third party
	· £50/tonne for blended and clean/unblended SRF

	CHP
	· EfW = additional £2M for capex

· MBT = additional £0.5M for capex

	Revenue
	· EfW (electricity only) = 600MWh/tonne at £36/tonne 

· EfW (CHP) = 540 MWh/tonne electricity at £36/tonne and 667MWh/tonne heat at £3.24/tonne

· Recyclates at £20/tonne

	ROCs 
	· Assumed biomass content falls from 50% to 35% by 2017 for waste combustion

· AD assumed 100% biomass content of biogas

· Rocs value = £35 per ROC

· CHP schemes (EfW) gain 1 ROC per MWh

· SRF gasification and AD gain 2 ROCs per MWh

· Scheme operates until 2027


Total cost of waste management

The estimated costs of the waste management systems for each scenario are presented in the graph below.  It should be noted that considering the total costs includes the collection costs – these tend to dominate, and may then “mask” the main choice, which relates to the selection of the residual treatment component. 

The cost information in the graph below shows that:
· Overall, scenarios with greater proportions of thermal treatment show lowest cost of waste treatment (Scenario B and D). In this assessment, the additional civil engineering cost (pessimistically assumed at +£40M at Hendon due to reported site height restrictions) only slightly increases the overall costs for Scenario B.

· MBT scenarios indicate generally higher total costs, because although MBT facilities have comparable gate fees to EfW processing, the scenarios are penalised for the double handling of residual waste with additional landfilling costs and the assumed SRF combustion costs (3rd party gate fee or on-site combustion facility).

· The mixed technology scenarios (Sc C & D) show costs at the mid point between MBT and EfW options.  The balanced technology, market and planning risks also suggest that these scenarios may provide a balance of protection against short term planning related diversion cost risks, and longer term operational cost risk exposure.

· Scenario Ga (Decentralised) shows highest total cost of waste management due to the unfavourable economy of scales effect of four smaller MBT facilities.

· Scenario A (Baseline) peaks in 2019, because the LATS purchase price is predicted to be much higher in that year (RAEA report to NLWA).

· Scenario I shows lower costs than other MBT options, because the same gate fee is applied to blended and unblended SRF to third party. Scenario G has higher landfill costs (gate fee + tax) and slightly higher operating cost (because of more rejects transport to landfill).
The effect of any delay on the project will result in additional cost. For example, should a further round of judicial reviews be required for EfW plants this might be assumed to result in additional delay, and to test this we have assumed here that this might be in the order of 3 years. Modelling the impact of such a delay. With the EfW starting operation in 2020 in place of 2017 shows increases in the costs of scenario B of £162m (real) over the base cost of £874m due to having to landfill additional waste and purchase LATS to meet the shortfall in targets.  This scenario could be mitigated by extending the current use of Edmonton, but this would be dependant on the ability of this facility to operate past 2014 and the price that LWL would charge.  It is difficult to judge the probability of this additional delay and these consequential costs actually occurring,.
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Figure 3.9: Total cost of waste management
Collection cost

The cost of the collection arrangements is examined in the graph below.  

This shows that:

· collection costs show little variation between scenarios – this is a reflection of common assumptions made regarding the location of future facilities, and the relatively short distance to these that are seen in London (sensitivity may be expected to be greater in more rural authorities)

· this lack of variation may be taken to suggest that collection costs are in reality a “committed expenditure” – this re-emphasises earlier comments regarding the focus of the real decision being between the costs of the different residual treatment options.
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Figure 3.10: Cost of waste collection
Some other more detailed observations on the above data are:

· Sc A (baseline), Sc F, Fa, G, H & I (MBT) and Sc D (Mixed technologies):

All scenarios are modelled with the same recycling level and transport arrangements for residual waste (I.e. 250ktpa at Hendon and remaining to Upper Lea Valley). The transport arrangements do not change from current arrangements (Upper Lea Valley replaces Edmonton but assumed same transport distance). 

· Sc B (New EfW with partial CHP):

Changes slightly in transport arrangements as more waste needs to go to Hendon directly or via Hornsey Street RTS. 

· Sc Ia (Additional recycling) and Sc Ib (Additional Waste min):

Collection costs are estimated to be slightly lower compared to other scenarios due to there being less residual waste. Also the arrangements provide shorter average distance to residual waste treatment for some of the Boroughs, due to delivering a greater proportion of waste to Hendon to fill up this facility, which reduces the transport load and thereby costs for these authorities. However, in order to support the increase of BVPI recycling to 55% and commercial waste recycling from 25% to 50% increased education costs per household plus cost for a new promotional/support campaign for commercial waste recycling have been added increasing overall collection costs in Scenario Ib. Sc Ia includes additional £2 per household for an enhanced waste minimisation programme.

· Sc Ga (Decentralised):

All Boroughs deliver directly to one of the four MBT facilities. Only Waltham Forest may have an increase in transport distance for residual waste. All others stay the same or reduce in distance, hence a small reduction in collection costs.

· All scenarios

The costs of collection decrease in 2011 for all scenarios, because HWRC management costs are separately accounted for as they may be covered under a separate contract arrangement. 
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Figure 3.11 Total cost of waste treatment (residual, MRF and biowaste) & disposal.

7.3.3. Initial qualitative assessment of short listed scenarios

This section provides some initial comment on the qualitiative aspects of the scenarios. It does not at this stage seek to score them in any detail – which may be done later. The objective at this stage of the work is to tease out the key arguments and issues to allow the scenarios to be refined and then scored and ranked at a later stage of the analysis.

The criteria assessed as “subjective assessments are:

· Noise and odour

· Planning

· Land take

· Product Market risks

· Bankability

· Status of the technology

· Reliability/ flexibility

These criteria were selected as part of the weighting process by NLWA and stakeholders and reflect the impacts that are not addressed through quantitative assessments e.g. WRATE or transport distances and those factors that will affect the ability of the project to be delivered.  Delivery of a project in a commercial environment is affected by those factors but obviously the whole of the environmental and cost gains provided by the system are lost if the facilities cannot be built or do not work.

Noise and odour

Whilst many important environmental effects are addressed in the quantitative WRATE life cycle impacts assessment, the lives of neighbours of any waste management facility may be affected by factors which can be generally termed “nuisance” e.g. noise, odour, vermin, etc.  Whilst, these are unlikely to cause direct health effects they may do so via stress and degradation of local environmental quality.  It should be pointed out that the performance of modern waste management facilities in relation to nuisance releases is vastly better than older plant.  This is due to improvements in technology, management systems and regulation, such that most modern facilities operate as good neighbours and it is often the perception of facilities based on older plants that operated to lower standards that causes concern rather than modern reality of what will be built.  However, processes do have inherent effects that are mitigated within the process design and nuisance effects can occur when these fail or circumstances overload the systems.  The processes are judged on their underlying propensity to cause a problem with the expectation that impacts will be normally mitigated.  The assessment is set out in Table 45.

Table 45 Assessment of subjective factors - Noise and odour

	Scenario
	Noise & Odour

	Sc A - Baseline
	Despite advances in odour controls, and landfill operation, risk of odour release is high. Odours are generated during daily operation and over long periods as waste degrades to release substances of high odour relevance, which cannot be controlled fully. For this and other reasons landfills are generally developed at some distance from receptors e.g. housing. Noise impacts generally limited to vehicle movements.

	Sc B - New EfW (Partial CHP)
	Main source of odour is from the storage of waste prior to processing. Risk of odour impacts is managed using tried and tested methods e.g. housing waste indoors, use of air in the process, managing storage times. Some EfWs are developed in close proximity to dwellings, although in general commercial and industrial environments are preferable on account of their size and traffic impacts. Traffic movements are the main issue of noise impact. Turbine generators are high noise & vibration equipment - specially designed buildings etc are successfully used to control impacts.

	Sc C - Phased replacement - mixed technology
	Noise and odour risks are in between those described for MBT and EfW technologies.

	Sc D - Mixed technologies
	Noise and odour risks are in between those described for MBT and EfW technologies.

	Sc E - MBT biodrying
	MBT processes generate significant odour risks that require specific "end-of-pipe" engineering measures (e.g. biofilters and RTO) to reduce the probability of impacts but background fugitive odours are emitted.  However impacts can occur, for example, during maintenance or breakdown scenarios where digestion tanks, composting vessel are open or biogas is vented in an emergency.  In general, MBT facilities are developed in areas of relatively low sensitivity due to these fugitive emissions. The SRF using facility will incorporate odour management systems exactly the same as other EfW facilities. Noise mainly arises from transport and waste handling activities.

Although biodrying without the AD element will pose less odour risk.

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	As scenario E.

	Sc Fa - Variant with biowaste AD
	As scenario E.

	Sc G - MBT-AD/SRF (No blending)
	As scenario E.

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	As Scenario E, but the greater number of sites results in a greater number of neighbours being affected as the radius if impact will be similar to that for larger facilities and thus the area affected will be higher for the higher number of smaller capacity sites.

	Sc H - MBT-AD/SRF (Full blending)
	As scenario E.

	Sc I - MBT-AD/SRF (Partial blending)
	As scenario E.

	Sc Ia - Additional waste min (Partial blending)
	As scenario E.

	Sc Ib - Additional recycling (Partial blending)
	As scenario E.


Planning

Although the wider / regional benefits of developments may be appreciated, the local acceptability of waste management facilities is generally poor as the local population often perceive the facility as providing a detriment to their local area through environmental concerns or vehicle movements etc.  However, some technologies provide greater concerns than others and this can influence the public reaction and hence the attitude of the planning system.  Notably energy from waste systems have had problems although AD systems with their greater visual intrusion from the vertical tanks will also have problems in comparison to lower horizontal composting technologies.  In addition, the effects of the GLA policies may affect the planning deliverability of some systems more than others and in particular the requirements for no new incineration capacity and the self sufficiency principles will be important considerations.  The assessment is set out in Table 46.

Table 46 Assessment of subjective factors - Planning

	Scenario
	Planning

	Sc A - Baseline
	UK and EU Policy is to reduce reliance on landfill. Planning for facilities that supported landfill of this capacity would be unlikely receive approval.

	Sc B - New EfW (Partial CHP)
	Planning applications for EfW facilities in the UK are often subject to significant opposition, which can extend consultation requirements, and overall determination periods or eventual refusal. Recent UK applications vary between 8 months and 14 years, with approximately 18-24 months being typical. Current GLA [residual] waste policy favours technologies other than "conventional incineration", although it recognises that existing capacity "will continue to play a part" (p119), and goes on to favour those methods that are "eligible for ROCs, maximise efficiency, and minimise pollutants" (p120), and that are the BPEO - are favoured. Although the basic GLA policy issues indicate that on a technical / environmental level, EfW incineration has significant merit, the technology bias and views expressed in the GLA waste strategy creates a situation where "conventional incineration" is not favoured. In this context, and particularly when considered in relation to other policy aims regarding increasing recycling levels, CHP use, and emission reduction,  "conventional" may be taken to mean large scale electricity-only EfW incineration, although recent communications between NLWA and the GLA suggest that the GLA may be concerned about all scenarios involving an element of combustion. . Given this background, in this scenario the EfW capacity chosen allows for high levels of recycling, incorporates higher specification technologies for emissions control than are normally seen in the UK (but are common in some EU Countries), and in the case of Hendon; includes CHP. In theory CHP may also be possible at the Lea Valley site, but for now this has not been assumed, although in practice this will be actively explored. Despite this, the development of this EfW scenario in London may be expected to face a lengthy planning delay and possible failure, and the overall result is that the scenario does not score as favourably on planning issues as others.

	Sc C - Phased replacement - mixed technology
	The use of an MBT AD facility coupled with additional time for the establishment of a new and much smaller EfW (than Edmonton) in the Lea Valley improve the scoring of this scenario relative to others that involve significant EfW. The Edmonton contract extension is assumed to be accommodated without the need to vary planning consent – if retrofit were required that invoked planning, then the scoring would lower. If a heat customer were found for the new Lea Valley installation (not currently assumed) then the scoring may improve.

	Sc D - Mixed technologies
	See Scenario B for comments on establishing a new EfW. The Lea Valley EfW may receive better planning position were it to be a ROCable CHP process. The scenario includes provision for "advanced EfW" design which may make it less susceptible to planning delay on account of being "conventional".

	Sc E - MBT biodrying
	Greater amounts of SRF are produced at this type of facility than the MBT / AD variants. This reduces landfill, but adds a greater dependence upon the SRF market, and hence some challenges wrt the proximity of waste utilisation, unless in-London facilities can be sourced.

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	A mix of technologies means that elements of each provide for an averaged planning situation. Establishing the SRF facility may provide the most significant challenge, although it is unlikely to be considered a "conventional incineration" facility.  MBT facilities are generally easier to establish - see also the comments in Scenario I below.

	Sc Fa - Variant with biowaste AD
	Comments are similar to those for F although the AD plant may receive a favourable planning benefit from the strategy support for AD although issues over security and explosive gas handling in a built up area may have a slight adverse impact depending on the details of the location

	Sc G - MBT-AD/SRF (No blending)
	All waste management facilities can suffer planning difficulties, however amongst residual treatment facilities, MBT and AD facilities are generally least exposed to delays in the UK.  Their perception as "green" is significant, although there are cases where the capacity of MBT plants has been criticised as preventing recycling - the facility sizing here overcome this aspect, as they allow for high levels of recycling prior to the process. Sending the SRF to a third party usually increases traffic movements (cf EfW), although this is less relevant where alternative means for transport are possible. A third party SRF user  reduces the planning risk of a thermal treatment facility. The degree to which this is possible in London is dependent upon GLA policy on the treatment of waste within London, which also relates to the SRF.

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	Similar comments apply as scenario G. However, the large number of sites complicates the overall planning approval process, as there is more risk that one of them will be delayed, and the size of the "effected" community is increased. There are some benefits in terms of proximity of waste treatment to the arisings but the balance of slightly improve individual planning success probability is offset by the increased number of applications and the increased potential for partial failure of the required network.

	Sc H - MBT-AD/SRF (Full blending)
	Similar comments apply as Scenario G.

	Sc I - MBT-AD/SRF (Partial blending)
	Similar comments apply as Scenario G.

	Sc Ia - Additional waste min (Partial blending)
	Similar comments apply as Scenario G.

	Sc Ib - Additional recycling (Partial blending)
	Similar comments apply as Scenario G.


Landtake 

The land occupied by facilities is important is several ways.  The direct cost effects of land acquisition are addressed in the cost modelling.  However, land is a resource and if used for waste management purposes it is unavailable for other uses such as housing or other economic activity and as such represents a lost opportunity that is of value to the community.

The land used in the Options is dependent on the land for the process as well as the land required for landfilling of the residues.  As can be seen below the landfill requirements for the contract period considerably outweigh the residual waste process site area.  In any case, over the contract period one or more new landfills are likely to be required, but those solutions that landfill more will require approximately twice as much as those systems based on EfW technologies.  The assessment is set out in Table 47.
Table 47 Assessment of subjective factors  - Landtake

	Scenario
	Residual treatment technology
	Site for residual treatment
	Capacity (ktpa) 
	Additional landtake required

	Sc A - Baseline
	Landfill
	 
	 
	Treatment Facilities: 9 - 12 ha
Landfills occupy very large areas of land compared to other waste treatment, which generally aim to reduce final residual waste volume. However, once used the landfill can become productive land after many years of restoration and settlement and landfill will normally be outside of London and thus less constrained/valuable. Landtake est. 97 – 194 ha.

	Sc B - New EfW (Partial CHP)
	EfW - El only
	Upper Lea Valley
	300
	Treatment Facilities: 14.8 - 19.8 ha 

	
	EfW - CHP
	Hendon
	300
	Plus landfill of 18.5-37ha

	Sc C - Phased replacement - mixed technology
	EfW – El only
	Upper Lea Valley (2020)
	350
	Treatment Facilities: 14.8 – 20.3 ha

	
	MBT-AD
	Hendon
	250
	Plus landfill of 31.5-63ha

	Sc D - Mixed technologies
	EfW
	Upper Lea Valley
	350
	Treatment Facilities: 15.3 – 20.3 ha. 

	
	MBT-AD
	Hendon
	250
	Plus landfill of 34.5-69ha

	Sc E - MBT biodrying
	MBT - biodrying
	Upper Lea Valley
	350
	

	
	
	
	
	Treatment Facilities: 17.8 – 23.3 ha 

	
	SRF facility
	Upper Lea Valley
	155
	Plus landfill of 25.5-61ha

	
	MBT - biodrying
	Hendon
	250
	 

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	MBT-AD
	Upper Lea Valley
	350
	Treatment Facilities: 20.8 – 24.3 ha 

	
	SRF facility
	Upper Lea Valley
	155
	Plus landfill of 35.5-71ha

	
	MBT-AD
	Hendon
	250
	 

	Sc Fa - Variant with biowaste AD
	MBT-AD
	Upper Lea Valley
	350
	Treatment Facilities: 20.8 – 24.3 ha 

	
	SRF facility
	Upper Lea Valley
	155
	Plus landfill of 35.5-71ha

	
	MBT-AD
	Hendon
	250
	 

	Sc G - MBT-AD/SRF (No blending)
	MBT-AD
	Upper Lea Valley
	350
	Treatment Facilities: 18.3 – 23.3 ha.

	
	MBT-AD
	Hendon
	250
	Plus landfill of 55.5-111ha

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	MBT-AD
	Ponders End
	149
	Treatment Facilities: 18.3 – 23.3 ha. 

	
	MBT-AD
	Hendon
	149
	Plus landfill of 55.5-111a

	
	MBT-AD
	Hornsey Street
	149
	 

	
	MBT-AD
	Millfields
	149
	 

	Sc I - MBT-AD/SRF (Partial blending)
	MBT-AD
	Upper Lea Valley
	350
	Treatment Facilities: 18.3 – 23.3 ha. 

	
	MBT-AD
	Hendon
	250
	Plus landfill of 25.5-61ha

	MBT-AD/SRF(blending with 3rd party SRF)
	MBT-AD
	Upper Lea Valley
	350
	Treatment Facilities: 18.3 – 23.3 ha. 

	
	MBT-AD
	Hendon
	250
	Plus landfill of 34-68ha

	Sc Ia - Additional waste min (Partial blending)
	MBT-AD
	Upper Lea Valley
	338
	Treatment Facilities: 17.8 – 22.8 ha. 

	
	MBT-AD
	Hendon
	250
	Plus landfill of 33-66ha

	Sc Ib - Additional recycling (Partial blending)
	MBT-AD
	Upper Lea Valley
	278
	Treatment Facilities: 16.3 – 21.3 ha. 

	
	MBT-AD
	Hendon
	250
	Plus landfill of 31.5-63ha


Product Market risks

The success of the diversion of waste away from landfill is to a great extent dependent on the ability to market the outputs made from the waste whether they be energy in the from of heat or electricity or materials such as compost, metals or plastics.  Obviously no market is totally secure or certain, as the influence of price will affect the marketability of the product.  However, the ability of the existing and foreseen markets to accept the scale and quality of the products is an important consideration.  The assessment of the modelled scenarios is given in Table 48.

Table 48 Assessment of subjective factors - Market risks
	Scenario
	Market risks

	Sc A - Baseline
	Landfill does not produce "products" other than landfill gas/electricity that rely upon third party markets and the LFG is not fundamental to the site operation/economics, however the actual demand for landfill itself is restricted but not excluded by policy and geography.

	Sc B - New EfW (Partial CHP)
	EfW exposure to market risk arises from sales of: electricity; heat, bottom ash and metals for recovery.  The cost of APC residue disposal / recovery may also be a factor. In general EfW market risk exposure is much more limited than other scenarios, as the process provides an integrated treatment and recovery facility. Risk exposure may be evident in respect of heat prices and volume sales, as UK markets are generally poorly developed - although in this scenario a balanced approach is suggested, with only Hendon specified as a CHP plant - in this case their is already reported to be demand from the proposed development. Landfill diversion performance is exposed to a very low level of risk owing to the high reliability of incineration EfW technology.

	Sc C - Phased replacement - mixed technology
	The main market exposure lies in the market for the SRF produced at Hendon. An option for its use may be found at an in-London development site - provided such a contract may be procured efficiently.  However third party SRF markets are subject to the economic viability of those organisations and may end with little notice when the private sector relocates or ceases to trade.
CLO risk exposure often high, but not in this case as the contamination of this will preclude use of land and the assumed destination is landfill.

	Sc D - Mixed technologies
	Large scale EfW at Lea Valley greatly reduces market exposure by providing an integral treatment facility within the London boundary. Exposure to market risk is greater than full EfW scenarios as the Hendon SRF requires a third party off take.  The SRF produced will not be blended with the AD residues (which will be consigned to landfill) - this reduces the volume and improves the produced SRF quality.

	Sc E - MBT biodrying
	SRF production at such installations is higher than most the MBT / AD scenarios, and exposure to market risk therefore higher. This is mitigated to some degree by the development of an in-house facility, but the technological risk associated with gasification systems, and higher BMW content of the SRF produced means that the magnitude of exposure counteracts this.

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	SRF market risks are reduced over third party options by the development of an in-house facility. Exposure of the in-house fraction is similar to EfW options, but overall scoring is reduced to account for third party risks at Hendon, and additional overall systems complexity which introduces some technical and interface risks respects the downstream gasifier.

	Sc Fa - Variant with biowaste AD
	As scenario F but the AD plant generates energy as well as the compost/digestate which will marginally improve market security over a IVC compost product alone

	Sc G - MBT-AD/SRF (No blending)
	SRF market risks exist in both the short and longer term. The market is understood to be developing, but exposure to fluctuations will exist over the lifetime of the project and these are a direct BMW diversion risk - although the use of an AD process and lack of re-blending of AD residues in this case will mean that the fuel quality will be higher than other scenarios, the quantity lower, and the BMW content of that fraction made into SRF lower. However the higher NCV of the SRF restricts the markets for this fuel and consequently scores poorly.

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	As Scenario G. The market challenge introduced by the dispersed arisings will arise if marketing of the products is separated.  Where a single marketing arrangement (i.e. single management) occurs the product risks are similar together MBT AD processes.  However, locations may offer opportunities to exploit more effectively local users - such a strategy would also reduce the "eggs in one basket" contract risk.

	Sc H - MBT-AD/SRF (Full blending)
	SRF market risks are at their greatest owing to the re-blending of the AD residues, which gives rise to: a greater volume of SRF produced; a reduction in SRF quality (and hence potential outlets); greater exposure to LATS risks owing to the higher BMW content of the resultant blended SRF should it need to be diverted to landfill.

	Sc I - MBT-AD/SRF (Partial blending)
	SRF market risks are at their greatest owing to the re-blending of the AD residues, which gives rise to: a greater volume of SRF produced; a reduction in SRF quality (and hence potential outlets); greater exposure to LATS risks owing to the higher BMW content of the resultant blended SRF should it need to be diverted to landfill.

	Sc Ia - Additional waste min (Partial blending)
	As Scenario I. Risk maybe marginally lower as total residual waste production would be lower, and hence the quantity of SRF to market reduced.  However the delivery of waste minimisation cannot be guaranteed and if facilities are built to meet the reduced tonnage, markets will be saturated when waste growth is higher than modelled.

	Sc Ib - Additional recycling (Partial blending)
	As Scenario I. Risk may be marginally higher due to greater need to recover the extra recyclables produced. 


Bankability

The projects under discussion may be the subject of investment by private sector financial markets as base lending as well as equity.  Under PPP / PFI structures, this funding will be necessary to ensure that suitable risks are borne by the private sector and NLWA are suitably protected from the main technology and market based risks.  

Bankability is a complex area as it relates to confidence in the market and this can change over short periods of time. However, technological and market reliability are at its heart as it is these that are generally the most significant variables with a large significance in respect of revenue streams.  Key concerns will relate to the MBT projects with difficulties such as Neath Port Talbot and Barcelona, and commercial problems such as Herhof or Horstmann and whilst more established treatment systems do have problems the statistical significance of these can be more easily measured and factored in to the funders calculations, as they can be considered against a large experience base.  Thus the bankability will be a combination view of the technical deliverability of the facility through planning and technical operation over the project life, together with the risks associated with the markets as they affect the project viability.  The assessment of the issues surrounding the bankability are in Table 49.

The overall conclusion in respect of bankability is as follows:

The mass burn EfW systems have substantial project experience, whilst the MBT AD options are less well developed, although MBT/AD facilities have been banked in a UK context.  The Biodrying MBT options are increasing in UK banking experience with notably the East London facilities demonstrating this clearly.  The low degree of demonstration, and evidence of project failures leads to concerns regarding technical risk associated with gasification technologies which decreases their bankability as a generic group of technologies. However, there are examples of systems which may be considered to be” gasification” that have wider degrees of demonstration. 
Table 49 Assessment of subjective factors - Bankability
	Scenario
	Bankability

	Sc A - Baseline
	Very unlikely that any investor would support a scheme with so little chance of becoming operational in the current policy climate.

	Sc B - New EfW (Partial CHP)
	Incineration has track record of high reliability over many years, with secure market revenue forecasts and is considered to be highly bankable. Planning risks reduce this, and this is a particular issue in London, but once the technical issue of planning is addressed the bankability will be very high.

	Sc C - Phased replacement - mixed technology
	Assumptions have had to be made that the Edmonton plant can continue until 2020, and the impact that this would have on the contract gate fee negotiable. The additional time for the establishment of a new EfW facility at Upper Lea Valley helps to overcome some planning aspects fro this installation, reduces LATS exposure in the shorter term, and increases the possibility of establishing the highly bankable EfW process.  The use of the MBT – AD process lowers the overall score (see comments in Scenario F below). 

	Sc D - Mixed technologies
	The bankability of EfW (as described in Scenario B) is moderated by the lower degree of demonstration of the MBT-AD system.

	Sc E - MBT biodrying
	The existence of the facility at Frog Island, and others in Europe help to make this one of the most “known” and hence bankable of MBT technologies. The partial in-house thermal treatment facility also provides some comfort that revenue risk exposure is managed, but the operational record of gasification processes is a disadvantage in this respect.

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	This scenario is dependant of MBT-AD and such technology has a limited track record with the number of appropriate reference facilities in operation world-wide numbering less than 20.  However, two such facilities have been funded in the UK (Lancashire and Leicester) and as such there are a limited number of banks willing to accept the higher risk profile associated with the MBT-AD technology but at a higher cost than other more dependable solutions.  The provision of an SRF facility reduces exposure to third party risk and improves the probability of investor confidence, compensating to some degree for the relative "newness" and lack of long-term demonstration of the technology.

	Sc Fa - Variant with biowaste AD
	As Scenario F.  The AD replacement for IVC will marginally affect the bankability as there are few source separated AD facilities operational but the extra income from ROCS and climate change benefits will improve the positions leading to a similar overall ranking.

	Sc G - MBT-AD/SRF (No blending)
	Relative "newness" and lack of long-term demonstration of the MBT / AD process at this scale.  Some processes are being developed and financed, but a track record over the length of the contract has yet to be determined.  In this case the non-blended SRF is likely to have better fuel quality characteristics and hence may be improved over Scenario H and I, but not sufficient to increase the scoring to the same as where an in-house SRF facility is proposed (Scenario F).

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	As Scenario G

	Sc H - MBT-AD/SRF (Full blending)
	Relative "newness" and lack of long-term demonstration of the MBT / AD process at this scale.  Some processes are being developed and financed, but a track record over the length of the contract has yet to be determined. The use for a 3rd party for the SRF, its blending introduces SRF quality and market risks that may be less attractive to financiers.

	Sc I - MBT-AD/SRF (Partial blending)
	As Scenario H

	Sc Ia - Additional waste min (Partial blending)
	As Scenario H

	Sc Ib - Additional recycling (Partial blending)
	As Scenario H


Status of the technology

If the process is not operating it will not deliver the service it has been contracted to provide. Whilst certain risks may be assigned to the contractor, the cost of doing so may be an issue and the frequency of process breakdown etc, may be difficult to establish and hence account for with less well proven technologies. With risk of technology failure comes risk of financial failure of the operator, although financiers may provide support here. What is difficult to protect is service provision, Authority reputation risk, and environmental performance. If the process is operating at below its proposed throughput it is not delivering the anticipated benefits.  The degree to which the technology is established with multiple reference plants provides a key measure.

The current market for waste management systems is constrained by greater demand than the industry can supply. Selecting systems with limited competitive comparison is unlikely to provide a cost effective system.  Therefore the number of suppliers who can supply a generic type of the technology will impact upon cost effectiveness, and give security that the skills are available in the market to deliver the project if one supplier becomes unavailable.

Assessment of each of the scenarios is in Table 50.

Table 50 Assessment of the subjective factors - Technology status

	Scenario
	Status of technology

	Sc A - Baseline
	Landfill is a well known technique, only limited by the challenge of effectively managing long term pollutant risks.

	Sc B - New EfW (Partial CHP)
	Around 800 project references worldwide, and over 450 in Europe. An operational history of over 100 years as a waste management technique. The last 20 years in particular has seen the development of reliable and efficient systems, built upon a foundation of robust technology, that recover both energy and materials, whilst controlling polluting emissions. Many examples have been developed in major cities.

	Sc C - Phased replacement - mixed technology
	The technological status of the Edmonton EfW in respect of it ability to continue for another 5 years is not known and has had to be assumed to be possible. Its eventual replacement by a smaller EfW facility and an MBT-AD facility introduces a mixture of the known and the less well known. Overall the scenario may be considered to be “above average”.

	Sc D - Mixed technologies
	EfW incineration is well demonstrated. MBT-AD is a relatively "new" technology - there are interface risks regarding the fuel quality and the 3rd party user - these reduce the overall scoring of this scenario, but overall there is a more favourable technological risk balance than many of the scenarios considered.

	Sc E - MBT biodrying
	The existence of the facility at Frog Island and others in Europe help to make this process of the most “known” MBT technologies. The operational record of gasification processes is a disadvantage.

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	There are relatively few reference facilities for the MBT AD processes, although a small number are either built (Leicester) or in preparation /proposed (Lancashire, GMWDA) in the UK. The main references are in Europe although the numbers are small compared to the EfW reference list. Thermal treatment facilities for SRF are relatively well proven, although this is technology dependent with gasification facilities being less well demonstrated that combustion variants. The blending of the AD residues (to avoid its landfill) introduces fuel quality issues, which need to be considered during the selection of the SRF facility – with combustion likely to be more robust.

	Sc Fa - Variant with biowaste AD
	As Scenario F.  The comparison of existing facilities for both IVC and AD of source separated wastes are similar in that there are many facilities of a smaller scale and relatively fewer of  large scale required for NLWA however, the technical risks associated which the key suppliers are similar but both systems have many single plant technologies.

	Sc G - MBT-AD/SRF (No blending)
	Few references and a lack of a long term track record of reliable service provision. The capacity of the technology to deliver fuel within specification over the long term will be critical to service delivery, and has not been well demonstrated to date. and the technology for SRF conversion other than cement kilns  has also not been shown to be operated reliably in the UK and hence reduces score in relation to dedicated  combustion plant..  The likely hood of better fuel characteristics improves matters marginally, but there is also sensitivity to the third party market.

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	As Scenario G, however the use of smaller facilities does improve the scale up risk from existing reference facilities.

	Sc H - MBT-AD/SRF (Full blending)
	Few references and a lack of a long term track record of reliable service provision. The capacity of the technology to deliver fuel within specification over the long term will be critical to service delivery, and has not been well demonstrated to date.

	Sc I - MBT-AD/SRF (Partial blending)
	Few references and a lack of a long term track record of reliable service provision. The capacity of the technology to deliver fuel within specification over the long term will be critical to service delivery, and has not been well demonstrated to date and the technology for SRF conversion other than cement kilns  has also not been shown to be operated reliably in the UK and hence reduces score in relation to dedicated  combustion plant..

	Sc Ia - Additional waste min (Partial blending)
	As Scenario I

	Sc Ib - Additional recycling (Partial blending)
	As Scenario I


Reliability/ flexibility

The ability of waste management process to operate continuously for many years at their design availability levels is vitally important for the security of waste disposal requirements.  However, waste demands are changing over time through changes in the composition and the quantity of waste that may require treatment. EfW facilities may require flexibility to accommodate varying CV waste, whereas at biological processes the changes in the organic loading will strongly influence the process e.g. organic collections through food and garden waste may reduce the effectiveness of the process.  

Obviously capacity flexibility can be addressed to some extent from the commercial and industrial waste sector but the compositional differences here may also impact upon the processes.  Overall the flexibility of the process need to be linked to the reliability of the process as this will affect the confidence that the financial markets will have in the process but also the security of disposal capacity for NLWA.  The assessment is shown in Table 51.

Table 51 Assessment of Subjective factors - Reliability /flexibility
	Scenario
	Reliability/ Flexibility

	Sc A - Baseline
	There is little or no sensitivity to anticipated changes in waste composition, although capacity is finite

	Sc B - New EfW (Partial CHP)
	EfW technologies have been specifically developed over many decades to cope with the majority of physical and chemical fluctuations seen in MSW. They are somewhat susceptible to changes in fuel CV with turn up / down flexibility usually limited to 70 - 110 %. Furthermore larger scale EfW of the type considered here are modular in that they would typically comprise 2 or 3 lines.

	Sc C - Phased replacement - mixed technology
	The balance of technologies means that there is good flexibility to changes in waste arisings and compositions.

	Sc D - Mixed technologies
	The balance of technologies means that there is good flexibility to changes in waste arisings and compositions.

	Sc E - MBT biodrying
	The MBT technology will have a lower reliability than EfW but this will be factored in to the designs such that capacity for downtime is accounted for.  However there is greater uncertainty of more major stoppages that will account for long duration unavailability.  The flexibility of the process is enhanced over the composition of the waste as the sorting process will smooth out variations however falling organic loads will reduce the effectiveness of the facility.  Commercial wastes are likely to be more concentrated in paper and plastics and thus will boost the SRF production rather than the biological component of the system.  SRF production again will be protected by the separations and thus product quality will be consistent.  The SRF combustion facility will have the same reliability and flexibility benefits associated with standard EFW.  However if gasification is used this may reduce the reliability as this is limited to a few suppliers with limited track record and the process are more sensitive to the fuel quality.

	Sc F - MBT-AD/SRF (Partial onsite SRF & blending)
	Similar comments to other MBT processes and overall a similar level of relative performance

	Sc Fa - Variant with biowaste AD
	As Scenario F. Track record  with both AD and IVC is chequered with plants that have failed to deliver the expected results.  IVC plants often fail due to odour and AD plants from mixing problems abut overall many of these issues are resolved for the major designs and the reliability of the systems is improving .  IVC has probably slightly greater felicity due to it smaller module size but the effect is small in comparison with the residual waste facilities

	Sc G - MBT-AD/SRF (No blending)
	The process will be the same as Scenario F however the use of a third party SRF market provides flexibility when there is a fluid market or risk when there is not.  The future market for SRF appears to be somewhat uncertain and thus in the early years of the project the flexibility will be limited by the capacity of the dedicated market.  After 15-20 years the market may become more fluid and thus competition and back-up capacity will exits to provide the flexibility to deal with variations in waste and hence SRF quantities.
The SRF quality will influence the range of markets that can take the fuel and thus only those facilities that can accept the higher CV will be able to take the fuel hence restricting the market size.

	Sc Ga - MBT-AD/SRF Decentralised (No blending)
	The technical aspects of the technical and commercial aspects of flexibility and reliability are similar to Scenario G.  However by having multiple sites the risk of non-operation through breakdown is shared and thus minimised as if one facility is non-operational the others can expand capacity to cope in the short term.

	Sc H - MBT-AD/SRF (Full blending)
	Similar comments to Scenario G but the SRF quality will influence the range of markets that can take the fuel and thus only those facilities that can accept the lower CV will be able to take the fuel hence restricting the market size.

	Sc I - MBT-AD/SRF (Partial blending)
	Similar comments to Scenario G but the SRF quality will influence the range of markets that can take the fuel and thus only those facilities that can accept the lower CV will be able to take the fuel hence restricting the market size.

	Sc Ia - Additional waste min (Partial blending)
	Achieving the waste minimisation targets will be very difficult particularly as the Boroughs do not have any significant mechanisms for influencing the production of waste at a household level.  The highly challenging nature of delivering additional waste minimisation will pose capacity issues on the project as the designs are to be based on lower tonnages which if the waste minimisation objectives are not met will be insufficient to process the authorities wastes.  Technical aspects are similar to Scenario I but it is more likely that under-performance of waste minimisation as opposed to over-performance is achieved and thus the facilities are likely to be at full capacity and operating efficiently for a grater period of the life of the project. 

	Sc Ib - Additional recycling (Partial blending)
	The highly challenging nature of delivering additional recycling over and above the stretch targets makes achieving this option extremely difficult.  Failing to reach the required recycling levels will pose capacity issues on the project as the designs are to be based on lower tonnages and therefore will be insufficient to process the authorities’ residual wastes.  Technical aspects are similar to Scenario I but it is more likely that under-performance of recycling targets as opposed to over-performance is achieved and thus the facilities are likely to be at full capacity and operating efficiently for a grater period of the life of the project.


7.3.4. Overview of some initial evaluation sensitivities and key issues

A full sensitivity analysis of the scenarios has not been carried out, although this will be done in respect of the selected reference case. However, the following paragraphs provide a coarse assessment of some of the key sensitivities in order to determine whether this indicates any particular weaknesses in the scenario ranking, or in relation to any particular technology type.. The following factors are considered to be of particular importance and are followed by a commentary:

· Landfill tax

· The cost of processing SRF through a third party facility

· LATS purchase and sale prices

· ROCs values

Landfill Tax

The landfill tax will affect those scenarios that landfill more.  Therefore, due to low landfill requirements (and the production of “inert” residues) the EfW based scenarios are the least susceptible to increases in landfill tax.  The currently announced ceiling rate of £48/ was discussed in the recent budget statement by the Chancellor where it was indicated that the rate will continue to rise beyond £48/t.  The base assumed in the modelling is a simple keeping pace with inflation position but sensitivities to the rate are considered in section 8 where higher rates of increase will be considered in respect to the Reference Project.  However, it is obvious that those scenarios that landfill the most will become more expensive at higher rates of landfill tax.

SRF pricing

The value that can be obtained for SRF is very difficult to determine, as the market is immature. The current market is dominated by waste “sinks” which are able to provide pricing linked to waste disposal costs rather than the value associated with the energy content of the waste.  Expectations in the market are that a number of projects will be developed, and these may eventually help to foster a liquid market. The pricing in this modelling at £50/t reflects the expectation of liquid market conditions, informed by recent project deals.  

Experience in other countries is mixed in that the pricing for SRF is largely based on the background infrastructure and the regulatory background.  Such that high and low prices are observed.  A price of £50/t has been taken on the advice of the Authorities SRF advisors REGEN fuels. 

The impact of SRF pricing only affects the scenarios containing 3rd party SRF markets and increasing the cost of SRF burning will make these scenarios less attractive whilst attaining lower costs of SRF burning below that of a dedicated energy plant will obviously improve the costs.  Together with this variance the risk of market failure has to be considered as any industrial process carries a risk of failure, change or international export and hence the local off-take market being lost.  However, the use of SRF may be considered as one element in maintaining an industrial process in a particular location by helping to provide energy cost predictability.

LATS pricing

The value of LATS has been estimated using best evidence but this is dependant on the performance of all English and Scottish WDAs in terms of waste growth and recycling level.  However, to avoid accounting for income that may be at risk the sales vales have been assumed to be zero.  Recent prices for LATS have been below the modelled values in part due to the lower growth rates seen and the impacts of banking.  The longer-term prospects indicate higher prices once the target years have removed authority surpluses and a more straightforward market exists.  All of the scenarios achieve LATS compliance apart from the baseline and thus the value of sold LATS will be a variable income to the project with the baseline suffering in relation to the LATS deficit seen.  The EfW scenarios show the greatest risk to this income stream and the sale pricing has been assumed to be zero so there is potential upside if sales take place.  The EfW scenarios do suffer in the short term due to the anticipated delay to the planning application, which will result in a short term LATS deficit until the facility is on line.  The MBT and other combination solutions will also benefit to a lesser extent if sales are achieved.

It is also assumed that the LATS scheme will continue after 2020( the currently announced end date of the scheme).  The governing legislation, the Landfill Directive, implies that the targets will continue after this date but potentially the scheme could end then.  However given the zero income assumption this would have minimal impact on the non-baseline scenarios.

ROCS values

In a similar way to LATS the value of ROCS are impossible to predict with any certainty and a conservative assumption of £35/MWh has been made.  Expectations are that the demand for renewable energy increases as the requirements on electricity suppliers’ increase but this has to be balanced against the increase in renewable generation systems.  The impact of increasing income will benefit those parts of the processes that include AD, Gasification or EfW CHP and all of the scenarios include some elements of these systems and thus the overall impact will be to reduce the costs of all scenarios although benefiting the gasification based MBT options as these generate the greatest ROC potential.  The ROC scheme is programmed to end in 2027.  The principal driver for this legislation was to pump prime technical solutions and whilst the targets will be reviewed in prior to 2027 it is likely that the current form of the scheme will end, although some form of renewable energy support is likely to continue for new and developing technologies it cannot be guaranteed that this will encompass these technologies which will be established by that date.

7.4. Discussion of initial findings

.The most significant initial conclusions is that the scenarios that employ larger amounts of combustion appear to have better overall performance.  This is primarily due to:

· the reduced landfilling of waste under EfW scenarios

· the reduced cost of only handling waste only once through an EfW process, rather than the multiple stages seen with MBT scenarios (i.e. MBT involves the pre-treatment of the residual waste to produce SRF and then subsequent combustion of the materials produced)

Other notable observations are:

1. Energy recovery and landfill reduction

The amount of residual waste that is subject to energy recovery is a key driver in the overall performance.  Thus incineration EfW solutions perform very well, as do those MBT solutions that produce significant volume of SRF for energy recovery.  

The amount of the compost/digestate rejects that are blended back in to the fuel product becomes a significant issue and options that include a part reblending to match the 85% GLA self sufficiency target and a full reblending scenario have been modelled.

The fully reblended scenario burns more waste and landfills less than the part-blended options and thus scores better as a result.  On this basis the biodrying option might be expected to perform better than shown here.  Examination of the detail shows its lower performance to be principally due to the climate change impacts as modelled by WRATE.  A large part of this is due to the disadvantage of the additional energy consumption of the bio-drying system (as modelled in the WRATE dataset), and the advantage of the additional energy recovery from the AD elements of the other MBT scenarios.  

2. Additional recycling and waste minimisation

Whilst the additional recycling and additional waste minimisation scenarios have been assessed against a scenario based on MBT (Sc Ia & Ib) these same activities could be applied to any of the technical solutions with approximately similar impact on the scores.    

The impact of the Additional recycling scenario is a significant improvement in the score and the ultimate rank position although the lower deliverability of this does reduce this and thus whilst the achievement of the additional recycling may be in question the benefits of doing so are not.  Given that additional recycling at these high levels is primarily related to increases in participation and thus additional recycling is worth aspiring to and aiming for under any scenario but without certainty of achievement. 

The impact on facility scaling also need to be considered.  Recycling facilities do have some flexibility to accept additional materials once built, either through additional operational time or working practice changes.  Alternatively there may be options for third party recycling facilities to accept any recyclate in excess of the facility capacities.  

As a result of higher recycling the residual facility may then have spare capacity.  However, with strong policy drivers (e.g. landfill tax escalation and Mayoral policy on business waste) for the diversion of many wastes away from landfill, the potential financial risk arising from overcapacity may be considered to be limited. In London the supply of commercial and industrial waste far outstrips the capacity available and any spare treatment capacity is likely to be taken up by this waste and thus facilities will continue to operate at full capacity and remain economically viable.  

In a similar way to additional recycling, additional waste minimisation can be seen to have a benefit that could be applied to all scenarios and is therefore worth aspiring to. However, the achievement of this cannot be guaranteed and there is considerable uncertainty regarding the cost and practicality of compliance. Therefore planning of facilities and capacity would not normally take specific account these higher levels of waste minimisation. The primary leverage the Authority has on waste minimisation is through public education. However, many of the key influences are outside of the control of the householder, and relate to product design issues etc. Thus the deliverability (and cost) is even less certain than additional recycling and to some extent this is reflected in the scores and ranking applied.  However, it should also be noted that the environmental benefits ascribed to this scenario are not fully addressed through the WRATE software (WRATE takes as its starting point that waste exists and thus whilst the displacement of virgin manufacture by recycling is accounted for the effects of not producing the waste in the first place are not) and thus there are likely to be additional environmental benefits not currently attributed to the additional waste minimisation scenario.

3. Towards the selection of the reference case:

In this initial assessment Scenario B (2 new EfW scenario) scores the best in this assessment, on the presumption that it can be delivered according to the timetable assumed. This assessment has included a significant additional operational delay arising from planning challenges (a 5 year determination period was agreed as appropriate with NLWA planning advisors) - a low planning assessment score has been given, which reflects the anticipated difficulty in delivering such a solution in London. but it does assume that permission would be granted, and there does therefore remain a risk that it would not, or that obtaining planning consent would take much longer than has been assumed and the additional cost impact of this has been shown earlier.  Without specific measures to counter this aspect, this would translate into the risk cost that bidders may add if they are to take a significant share in this planning risk.  Other projects have shown substantial premiums in bid pricing where EfW planning risk has been passed to the private sector and thus whilst the cost of the service has been modelled here, the price actually achieved may reflect the anticipated difficulty in gaining appropriate planning permission.

The coupling of any scenario with segregated bio-waste AD, an aspiration for higher recycling and minimisation, and the use of heat to provide CHP at the Lea Valley site may serve to further optimise aspects of overall performance, and might usefully be considered an aspect worth studying for a further reduced shortlist, before final selection of an OBC reference case. 

Overall it may be seen that the following aspects can usefully be explored in further refinements of the scenarions, with a view to the selction of a reference case:

· Maximisation of SRF out puts (for the MBT scenarios – noting that this requires assumptions regarding markets and their location)

· The addition of AD for source segregated biowaste

· Exploring the addition of CHP to combustion facilites

· The use of higher energy efficiency SRF offtakes, including the use of a combustion CHp system in the place of a gasifier (gasification systems tend to lead to lower energy recovery rates and may have some issues in respect of the scale required in NLWA)

Annexe B Results of Stage 1. Screening process to support decision on OBC scenarios
The purposes of this work is to outline the option screening . The general approach used is described,  followed by the initial screening results and a discussion of the findings.

1.0
Outline of screening process
The starting point for the OBC scenarios are based on the SEA Scenario 3 (Partnership) but with variation in treatment technologies for residual waste. 

There are a large number of technology options for residual treatment available, which may be applied solely or in combination. However, not all technology choices or combinations of treatment technologies may be appropriate for NLWA. Consequently, a screening process is proposed to reduce the long list of potential technical options to a number of scenarios to be modelled for the OBC. The OBC scenarios should reflect a range of the most relevant technology choices for those sites, which need to be considered by NLWA. 

The stage one screening process is proposed to be undertaken through an initial screening of technologies in order to identify the most relevant ones for further study.

The outcome of this screening process is the identification of those technologies, which will be subjected to an evaluation using the criteria, which have been agreed with NLWA. 

2.0
Approach to Initial Screening of Technologies
This screening of potential technologies for residual treatment has been carried out in order to identify those technologies, which are most relevant for further study. At this stage of the screening process sites are not considered. The following screening criteria have been applied in making a decision for passing or failing treatment technologies for going forward as potential options for NLWA.:

· Strategy Compliance

· Status of technology

· Risk of markets

These criteria are discussed in more detail below.
1. Strategy compliance needs to be taken into account, e.g. does the technology meet relevant strategy objectives and targets? 

Strategy objectives and targets with respect to residual waste treatment technologies are indicated by the statements in various documents including the following:

The London Mayor’s Municipal Waste management strategy states 

· The Mayor will insist that all proposals use the Best Practicable Environmental Option when considering the way to treat particular waste streams taking into account the key considerations of the waste hierarchy, the proximity principle and regional self-sufficiency.

· Where waste cannot be reused, recycled or composted, value should be recovered in the form of materials and energy. In the case of energy, this should be done using a process that is eligible for Renewables Obligation Certificates, maximises the efficiency by using both the heat and the electric power, and minimises emissions of pollutants to all media.

· The Mayor will support proposals for the treatment of residual waste through new and emerging advanced conversion technologies for waste or new waste treatment methods.

The North London Joint Waste Strategy – Mayor’s Draft (Sep 2004) states:

· The Partner Authorities are committed to the continued use of the Edmonton Energy from Waste facility for the period of the current waste disposal contract.

· Where recovery treatment is selected under the North London Joint Waste Development Plan Document or within any new waste disposal contract, the Partner Authorities undertake to favour processes that qualify for the Renewables Obligation Certificates where these provide the Best Practicable Environmental Option.

· The Partner Authorities will seek to minimise disposal to landfill throughout the period of this Strategy and undertake to recover energy from landfill gas wherever practicable.

· The Partner Authorities undertake to develop sufficient residual waste treatment facilities as are necessary to ensure that the purchase of additional Landfill Allowances is avoided wherever possible, having regard to the proposed North London Joint Development Plan Document and the Best Practicable Environmental Option identified within this Strategy.

NLWA web home page:

· To ensure that the waste collected by the constituent boroughs is managed at facilities in close proximity. Applying the proximity principle increases the awareness of waste issues and reduces the environmental impact of transporting waste long distances.  

These issues require understanding and interpretation such that they may be utilised appropriately for this appraisal. The following section sets out the interpretation that has been agreed with NLWA for the purposes of progressing this work.

Discussion and interpretation of strategic policy issues in the context of NLWA requirements for a Technical Options Appraisal:

The main objectives of the North London Joint Waste Strategy are to ensure that the Authority deals with its waste with reference to the Government’s waste hierarchy and to ensure that the waste collected by the constituent boroughs is managed at facilities in close proximity. Applying the proximity principle increases the awareness of waste issues and reduces the environmental impact of transporting waste long distances.  The key aims and objectives of the NLWA waste strategy also include the following aspects, which may be related to residual waste treatment:

· To maximise recycling and composting rates

· To reduce greenhouse gases by disposing of less organic waste to landfill

· To manage municipal wastes in the most environmentally benign and economically efficient ways possible through the provision and co-ordination of appropriate waste management facilities and services

As can be seen the Mayor’s Municipal Waste Management Strategy encourages the development of new and emerging advanced conversion technologies for non-recyclable residual waste and new treatment methods such as Mechanical Biological Treatment. An objective of the Mayor is to support and encourage these waste management methods in preference to an increase in conventional incineration capacity. 

The Mayor will insist that all proposals use the Best Practicable Environmental Option when considering the way to treat particular waste streams taking into account the key considerations of the waste hierarchy, the proximity principle and regional self-sufficiency. It is NLWA`s understanding that, as with self-sufficiency and the waste hierarchy, the proximity principle will not be regarded as an absolute, but is an important consideration in determining the Best Practicable Environmental Option. This recognises that other issues such as transportation and land availability also have to be considered when making local decisions. Where possible, waste should be dealt with within a waste disposal authority area, however if this is not possible, alternative sites as close as reasonably possible should be sought, preferably within Greater London.
Also relevant to the subject of the application of the proximity principle respects the management of waste is the Mayor’s Draft Business Waste Management Strategy. This outlines that the Mayor will work with partners to ensure facilities with sufficient capacity are provided to achieve the London Plan self-sufficiency targets of managing 75% of waste arising within London by 2010, rising to 80% by 2015 and 85% by 2020. NLWA have indicated that similar thinking should also be applied in respect of the management of municipal waste.

The above strategic guidance raises a few questions in relation to the assessment of technologies:

When does a technology comply with the proximity principle? 

After agreement with NLWA it has for the purposes of this screening been assumed that:

· Transfer of waste to a landfill or treatment plant outside NLWA area does not comply with the PP

· The PP shall not be applied as an absolute pass/fail measure – rather that the degree of compliance of each with the PP shall be scored and weighted in the same way as other selection criteria

· The guideline for judging the degree for compliance with the PP for MSW shall be: (Pre-) treatment of waste where more than 15% of outputs go to a landfill or treatment plant outside greater London does not comply with the PP (i.e. 85% of the waste should remain within London)

Must energy recovery technologies OBC options qualify for ROCs?. 

The Mayor’s Policy no 17 appear to indicate this. However, at the same time the Mayor insists that that all proposals use the Best Practicable Environmental Option. These two policies may give different technology choices. We therefore assume that NLWA strategy guidance on this issue i.e. that those processes will be favoured which “qualify for the Renewables Obligation Certificates where these provide the Best Practicable Environmental Option” will prevail. Meaning that it will be the BPEO assessment, which will determine which option, will be the best option for NLWA.

2. Status of technology, 

The provision of an effective, reliable, environmentally sound and good value for money waste management service is critical. The technologies and services that make up the chain of waste management are all critical to effective service provision. Failure or underperformance of any link in the chain can have severe logistical, financial and environmental implications. The size of the task in NLWA means that these risks are magnified in proportion. 

The Mayor’s support for new and emerging technologies has been stated. However, to provide a robust appraisal of technical risks, all technologies must be assessed on the same footing – a set of criteria for these are listed below. It must also be noted that technology bias in favour of a particular outcome, that introduced a different risk profile should also be balanced with a suitable balance of benefits to avoid  conflict with the responsibilities of local authorities to provide prudent financial management in particular the exposure of the authority to unreasonable financial risk.  

To be appropriate, all technologies must have at least a proven track record at scales similar to those applicable for NLWA, or be able to demonstrate that scale up does not present unacceptable risks.  .  In order to make a full judgement on this issue the following tests are applied in combination:

· has the technology been developed on a suitable scale for NLWA ?

· has it a reliable operational record on similar waste ?

· are suitable operational guarantees available ? Are these guarantees considered sound and backed up by evidence of commercial/financial viability ?

· does the technology present any risks which may be judged to be unsuitable for NLWA, including its use in an environment similar to that of London ?

· has it a demonstrated track record of at least 2 years of operation, and preferably 5?

· is there evidence that projects are being financed under reasonable risk apportionment structures ?

· is there evidence of technology failure or significant operational difficulties in relevant circumstances to NLWA`s?

These tests will only be applied in full at the detailed screening stage. They are only used in a simplified way at the initial technology screening stage, such that technologies will only fail where there is a clear lack of a suitable track record, or strong evidence of failure to address the risks described in a suitable way. In this way, more systems may be carried forward and this will lead to a fuller and therefore more transparent evaluation.

The passing of a technology on this screening basis does not indicate that it a technology per se has an acceptable risk profile only that the evidence suggests it is desirable to carry out a further assessment of the technology at to assess its advantages and disadvantages, including its technological risks in greater detail. The inclusion of a of a “proveness” evaluation in the later detailed assessment will allow closer scrutiny, including consideration of the relative importance of this (and other) criteria to NLWA.  Furthermore, some solutions may be deliverable but a lack of competition in the market can mean that value for money may not be demonstrated

3. Market risk needs to be considered where markets play an important role in the success of the treatment technology option, e.g. SRF and compost-like material from MBT. Most technologies are exposed to some degree of market risk, although the extent of this risk varies greatly both between and within technology options. For example, at energy from waste plants the sale of electricity represents a low risk, although the price obtained for the electricity can be uncertain, whereas the sale of heat is reliant upon the identification of a suitable user. Similarly markets for the recycling of EfW ash are now good and considered to be improving, and the markets for many low contamination recyclables is also improved, but mechanical separated recyclables from residual waste with higher contamination do have greater market security issues. Within the MBT technologies there exists an array of potential fuel output specifications – selecting the right process according to the incoming waste composition, and providing the right specification fuel for a known market use, is likely to influence the overall value for money and risk profile of this option.

Option for SRF markets

There are various options for supplying SRF to 3rd parties such as cement kilns, industrial boilers and power stations. MBT operators are likely to pay a relatively high gate fee to secure access to third parties. Off-take for the MBT lifetime cannot be guaranteed because of uncertainties associated with the markets. This may affect the bankability of projects that are dependent upon such off-take arrangements. For example, the impact on limited SRF markets and increasing gate fees can also be observed in other European countries such as Germany where the thermal treatment capacity (3rd parties and EfW facilities) is currently not sufficient to cope with residual waste arisings and SRF material generated. This emphasises the risk issue on long-term markets and that sufficient consideration has to be applied to the risk profile. 

However, it should also be considered that developing DEFRA policy aims to support SRF off-take markets, that there is some evidence of growing interest from industrial users, and that there have been a number of merchant SRF combustion plants proposed - this may provide an improved market, if these proposals are developed. Although this may improve the security of markets the aspects of currently unknown gate fees and the increased transport costs (as these facilities are likely to be some distance away) also need to be taken into consideration. Obviously such export of SRF is counter to the proximity principle and the additional transport impacts of the SRF arising can be a significant issue, and offers challenges in relation to the proximity of waste treatment especially in and urban area where there are large energy demands with few suitable sites and SRF users are very long distances away. 

.  

In terms of on-site combustion facilities for SRF the security of market improves the bankability of the project. An on-site EfW plant or a gasification facility may be included in the main treatment and disposal contract or it may be a 3rd party facility provided on-site where a long-term contract may be procured separately for the SRF. 

The on-site combustion facility for SRF would be compliant with the proximity principle and the Authority and GLA  self-sufficiency ambitions as the majority of residual waste and the SRF product could be dealt with within the GLA boundary. With SRF transported to a 3rd party NLWA would only partly comply with the proximity principle and self-sufficiency principle as only a part of the residual waste is treated within the NLWA geographical area. Also, the impacts of the transport of SRF to any 3rd party, which are not located within GLA, need to be a balance between costs and environmental impacts. Both aspects will be considered as part of the Technical Option Appraisal. In our assessment below we have assumed that the Proximity Principle cannot not be considered as an absolute but as a principle to be considered amongst others and as such a project that exported waste but was appropriate in all other aspects should not be dismissed, whilst a project that had a number of issues of concern might be rejected on the balance of all the factors including the degree of compliance with the proximity principle.

Option for compost markets (compost-like output (CLO) for beneficial use or landfill top cover)

Generally these MBT systems rely on the market for recyclates and CLO. Use of CLO as a soil improver on agriculture land requires high level of maturation and low levels of contamination, but there has been significant issues associated with using MBT derived CLO in such application. MBT CLO cannot be certified under UK’s voluntary standard PAS 100, because it is derived from mixed waste. This precludes the marketing of the MBT output as ‘compost’ although it can still be used as soil improver and still qualifies for BVPI recycling targets.  The requirements for CLO to be applied to agricultural land require that the material provide agricultural benefit.  The levels of contaminates within CLO would tend to mitigate against application to land due to the harm to the environment caused by the contaminants irrespective of the benefits derived from the organic matter and nutrients.  Until processes that can effectively remove the contaminants are developed and proven the beneficial use of CLO will be limited to discrete applications of limited volume.

Furthermore, it should be considered that the quality of the CLO would be lower if Councils provide a kerbside source segregated kitchen waste collection because much of the good quality organic material is being taken out of the residual waste.

In summary, there are substantial risks in the current market uses as well as risk related to regulatory uncertainty how the CLO may be managed in future in terms of contaminants, heavy metal content etc. This risk is seen to be slightly higher for CLO from composted mixed waste than for AD digestate due to the AD system requiring a better mechanical segregation process. Consequently, litter items such as plastic, glass but also materials with increased heavy metals are more likely to be removed from the organic material prior to the digestion process.  Overall the expectation is that CLO producing technologies will not pass this TOA where the CLO use represents a substantial part of the technology risk profile. 

3.0
Assessment of Technologies
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Table 52
 presents the technologies assessed in this screening process including the judgement for passing/failing a technology option. The colour coding indicates where technology options fail the screening process or where they pass but with a proposed limitation added.
Table 52: Stage 1 – Screening of potential residual waste treatment technologies

	Treatment/ disposal technology
	Pass/ fail
	Status of technology
	Strategy compliance
	Markets

	Landfill
	Fail
	Landfill has been used for many years and is accepted as a well proven disposal method worldwide.
	Option is not compliant with NLWA Waste Strategy or the Mayor’s Strategy. It does not meet the NLWA strategy objectives, e.g. to ensure that NLWA deals with its waste with reference to the waste hierarchy and to take account of the proximity principle. The Strategy aims specifically to maximise recycling and composting and to reduce greenhouse gases by landfilling less organic waste.


	No markets required as all residual waste is being landfilled.

	Thermal treatment technologies

	EfW (traditional mass burn and fluidised bed)
	Pass

(but limited to current  EfW capacity)
	Energy from waste facilities are well established with some 800 operational facilities world wide.  There are variants such as moving grates, kiln and fluidised beds but these are details relevant to the wastes processed and suppliers.  Most suppliers have multiple references for each of the technology options they supply. The number of suppliers of EfW solutions has been reducing due to mergers in the market but the basic supply capacity is significant and any of the major potential bidders will be able to provide bankable solutions from one of several EfW suppliers.   Energy from waste technology is seen in most countries as the normal treatment option for residual MSW.


	Generally compliant with Strategy as it ensures energy recovery from residual waste and reducing landfilling of organic waste. Proximity principle is also followed with a treatment facility within NLWA geographical area.

The Mayor’s Strategy emphasises that there is no need for additional EfW capacity and that new waste treatment methods (MBT and other new and emerging advanced conversion technologies) are in preference to any increase in conventional incineration capacity.


	The main product from the process will be electricity, which is a relatively secure market.  The bottom ash is also a product that can be further processed to be recycled as aggregate material.  However, this has some market risks albeit loss of this market is unlikely to be critical to the project, as it does not influence the BMW diversion provided.

Heat may also be selected as a main product from EfW. Whilst the technology for EfW CHP can be provided by a number of reputable suppliers the main limitation is based on the availability of the market for the heat and thus the availability of appropriate sites limits the competition aspects. 

	Gasification/ Pyrolysis (incl. basic pre-treatment)
	Pass 

(but limited in scale to approx 250 kpta)
	Gasification and pyrolysis technologies have been on the cusp of being deliverable in Europe for the past 15 years but appear not to have moved from this position to full commercial delivery.  There are exceptions where MSW fired plants do operate but these have limited track record at the scales required for NLWA. Other systems have been operating on biomass feedstocks but the issue of MSW feedstocks have yet to be fully addressed. There have been notable failures with large facilities such as the Thermoselect process, Siemens etc.  Other systems are marketed but not considered fully commercial for MSW.  

Overall the risk of this technology is thus considered relatively high.
The only solutions that have some track record will be limited to one or possibly two suppliers. This does not promise to give a value for money competitive process. 
	Generally compliant with Strategy as it ensures energy recovery from residual waste and reducing landfilling of organic waste. Proximity principle is also followed with a treatment facility within NLWA geographical area.

Also in compliance with Mayor’s strategy and preference for new technologies.

May face difficulties in demonstrating prudence and best value as a local authority investment.
	The main product from the process will be electricity, which is a relatively secure market.  The bottom ash is also a product that might be further processed to be recycled as aggregate material but this has some market risks due to the lack of experience in the recycling market of gasifier ashes. Some newer processes propose novel products such as fuel gases or chemicals but these are from less deliverable system given current funding structures.

Heat may also be selected as a main product from EfW. Whilst the technology for CHP can be provided by a number of reputable suppliers the main limitation is based on the availability of the market for the heat and thus the availability of appropriate sites limits the competition aspects.

	Other residual treatment technologies

	Basic MBT with stabilised material to landfill (no other MBT product outputs)
	Fail
	The biostabilisation of waste through a composting process has many facilities in Europe where the technology can be seen to operate successfully.  However in the UK with the particular structural arrangements of landfill prices, LATS pressures etc has not seen these techniques flourish and whilst there are facilities under consideration for short term LATS delivery, reference facilities under UK conditions are sparse.

From a technical perspective the performance of landfills accepting these wastes has not had sufficient time to determine if the long term landfill gas emissions are reduced by stabilisation or if the short term (<10-15 years) gas generation is reduced whilst not affecting the long term gas generation potential.  Impacts on long term leachate composition are also unknown.
	This option is not compliant with NLWA Waste Strategy or the Mayor’s Strategy. It does not meet the NLWA strategy objectives, e.g. to ensure that NLWA deals with its waste with reference to the waste hierarchy and to take account of the proximity principle. The Strategy aims specifically to maximise recycling and composting and to reduce greenhouse gases by landfilling less organic waste.
	There are limited recycling products generated by the MBT process, because the aim of this basic MBT is predominately to stabilise the waste material with shredding carried out prior to the composting process and limited pre-sorting. The bulk of the residue is landfilled.

	MBT with AD (no SRF generated) 
	Fail 


	Anaerobic digestion of mixed waste is performed in a number of plants across Europe and a small number in the UK.  There are many suppliers but each generally having only one or two reference facilities and thus there is limited track record from any one supplier. 
	Generally compliant with Strategy as it ensures increasing recycling, composting and energy recovery from residual waste and reducing landfilling of organic waste. 

Proximity principle is only partially complied with since most product/output will be expected to be exported out of the NLWA geographical area.

In compliance with Mayor’s strategy and preference of new technologies.
	The projects are based on the markets for the recyclables and digestates that have significant market issues in terms of product quality and regulatory uncertainty.  

The biogas product will generate energy that will have a relatively secure electricity market and receive ROCS.



	MBT with IVC (no SRF generated)
	Fail
	There are a number of MBT suppliers producing a compost-like output (CLO) to be used on soil, landfill cover or landfilled as stabilised material, e.g. Horstmann, Biodegma, VKW.   These technologies are deliverable and provide biodegradation.  However these require substantial land area, which may be questionable in the London context of available sites.
	Generally compliant with Strategy as it ensures increasing recycling and composting of waste and reducing landfilling of organic waste.

Proximity principle is only partially complied with since most product/output will be expected to be exported out of the NLWA geographical area.

Also in compliance with Mayor’s strategy and preference of new technologies.


	The MBT systems rely on the market for recyclates and compost-like material (CLO). Use as a soil improver on agriculture land requires high level of maturation and few contaminants, but there has been significant issues associated with using MBT derived composts in such applications.

	MBT biodrying with SRF 
	Pass

(up to 500ktpa)
	The biodrying approach is growing in popularity in some countries e.g. Italy and Germany where a small number of suppliers have delivered reasonable numbers of facilities.  It should be noted that two of the principle suppliers Horstmann and Herhof have had financial difficulties and ceased trading although in neither case has the technology failing been at the heart of the companies difficulties and is rather a commercial issue reflecting poor management rather than poor technology.  In both cases the technology is expected to be available through alternative suppliers once the administrative issues are addressed and the technology rights sold on or transferred.
The number of reference facilities is extensive. Ecodeco is probably the dominant supplier having 11 facilities ranging from 40ktpa up to 180 ktpa with the earliest facility starting in 1996.  Herhof as a technology have 6 or 7 reference facilities of which the earliest started operation in 1997.  However, data on the current status of these plants is difficult to establish due to the status of the German company, but it is clear that these facilities operated until the closure of the company.  Nehlsen has only one facility and has linked it current operations to other Biodegma plants operated by the same company.  Horstmann has 16 facilities operational dating back to 1997 although these also include facilities with composting processes.

This demonstrates that whilst there are some commercial issues with these companies as they try to expand and overstretch their resources, the technology appears to have track record spanning over 10 years for the key suppliers.  This provides some confidence that the uncertainties and therefore risks are relatively low.
	Generally compliant with Strategy as it ensures energy recovery from residual waste and reducing landfilling of organic waste. 

Proximity principle is complied with if SRF is treated within NLWA geographical area.

Also in compliance with Mayor’s strategy and preference of new technologies.
	This Option is dependent on marketing recyclables as well as the SRF. The current market for SRF is still developing and thus places considerable uncertainty on the project in terms of BMW diversion if the SRF has to be landfilled.

Linking of a dedicated combustion facility effectively removes this constraint. 

	MBT mixed with AD and SRF
	Pass

(although should be limited in capacity, e.g. 250 to 300ktpa and limited in how much of compost can be beneficially used)
	Similar to above as many of the current providers also offer a mixed approach and a number of the reference facilities separate SRF for combustion and organic material for AD.   However, few plant exceed 200 ktpa in size and thus experience and land space issues will constrain this technology and thus facilities should be limited to the available reference capacities.
	Generally compliant with Strategy as it ensures energy recovery from residual waste and reducing landfilling of organic waste. 

Proximity principle is complied with if SRF is treated within NLWA geographical area.

Also in compliance with Mayor’s strategy and preference of new technologies.
	This Option is dependent on marketing recyclables as well as the SRF. The current market for SRF is still developing and thus places considerable uncertainty on the project in terms of BMW diversion if the SRF has to be landfilled. The biogas product will generate energy that will have a relatively secure electricity market. There are issues around marketing of digestates in terms of product quality and regulatory uncertainty.  

However, the mixed approach of separating out some SRF and generating a digestate (either for beneficial use or landfilled as stabilised material) ensures that there is a balance of risks for the different product materials. 

	MBT mixed with IVC and SRF
	Pass

(Organic material composted would be landfilled as stabilised material. Limited in capacity, e.g. 250 to 300ktpa and limited in how much of compost can be beneficially used)
	Similar to above as many of the current provider also offer a mixed approach and a number of the reference facilities separate SRF for combustion and organic material to IVC. However, the mixed approach would relief the pressure on the provider in terms of generating a CLO for beneficial use. 


	Generally compliant with Strategy as it ensures energy recovery from residual waste and reducing landfilling of organic waste. 

Proximity principle is partially complied with if SRF is treated within NLWA geographical area.

Also in compliance with Mayor’s strategy and preference of new technologies.
	This Option is dependent on marketing recyclables as well as the SRF. The current market for SRF is still developing and thus places considerable uncertainty on the project in terms of BMW diversion if the SRF has to be landfilled.

Use of CLO as a soil improver on agriculture land requires high level of maturation, but there has been significant issues associated with using MBT derived composts in such application. 

However, the mixed approach of separating out some SRF and generating a compost (either for beneficial use or landfilled as stabilised material) ensures that there is a balance of risks for the different product materials.



	MHT/Autoclave with SRF
	Fail
	There are a number of suppliers in the UK market with the primary suppliers, Thermesave, Sterecycle, Estech Europe and Orchid (Fairport) and some newer entrants such as Comex and Prestige.  The technology of autoclave processing does have a long history with autoclaves being used for clinical wastes for many years.  However, there does not appear to be a track record processing residual MSW at commercial scales for any significant time.  


	Generally compliant with Strategy as it ensures energy recovery from residual waste and reducing landfilling of organic waste.

 Proximity principle is complied with if SRF is treated within NLWA geographical area

Also in compliance with Mayor’s strategy and preference of new technologies.
	This Option is dependent on marketing recyclables as well as the SRF/fibre. The current market for SRF is still developing and thus places considerable uncertainty on the project in terms of BMW diversion if the SRF/fibre has to be landfilled.

Linking of a dedicated combustion facility effectively removes this constraint.

	Gas plasma 
	Fail
	This is a new technology, which does not have commercial development above 100ktpa capacity that is operated for any significant period. However, this is a new technology and developments may be made, hence improvements should be monitored. 
	Generally compliant with Strategy as it ensures energy recovery from residual waste and reducing landfilling of organic waste. Proximity principle is also followed with a treatment facility within NLWA geographical area.

Also in compliance with Mayor’s strategy and preference of new technologies.


	Power generated will have stable markets as electricity as with other technologies, although the internal power consumption will reduce the net energy exported.  The ash material is vitrified and therefore very stable and may have therefore better application as construction material compared to standard incinerator bottom ash. Markets for such technologies and their outputs have existed in Japan for some years, but not in Europe, even in Netherlands where over 90% of EfW ash is re-used and there are significant groundwater risks. This leads to a conclusion that, in the foreseeable future the basic framework is unlikely to exist in the UK for development of such a market.


Results of the 1st Stage Screening Process

Following stage 1 of the screening process the following technologies will be taken into Stage 2 of the screening process.

· EfW (mass burn and fluidised bed) - but limited to current EfW capacity
· Gasification/ Pyrolysis (incl. basic pre-treatment)  - but limited in scale to approx 250 kpta
· MBT biodrying with SRF - up to 500ktpa
· MBT mixed with AD and SRF - although should be limited in capacity, e.g. 250 to 300ktpa and limited in how much of compost can be beneficially used
MBT mixed with IVC and SRF - Organic material composted would be landfilled as stabilised material. Limited in capacity, e.g. 250 to 300ktpa and limited in how much of compost can be beneficially used.
Annex C  Planning assessment of the waste management facilities used in the scenarios

Planning Analysis of Waste Treatment Facilities
	No.
	Waste Treatment Type and location
	A(1) 
	B(1)
	B(2)
	D(1)
	D(2)
	H(1)
	H(2)
	Description of Likely Form and Key Features of Facility
	Qualitative Assessment of Planning Risk
	Duration of Planning Process (Start of formal preparation to Final Decision (prudent worst case)

	1
	HWRC
	(
	(
	(
	(
	(
	(
	(
	· Locations generally will be within designated employment areas, but some exceptions may occur to provide convenient location for residents

· Small sites with covered bins or warehouse for receiving processing material; may fit within a larger combined facility.

· Moderate volume of traffic and activity

· Road access for arrivals; some potential for water transport of bulked materials departing

· Limited scope and budget for a high quality architectural treatment 

· Energy assessment will be required, with potential requirement for 10 or 20% renewable energy on-site.
	· Strong policy support.  

· Local environmental issues will prevail.  

· Unlikely to require EIA

· Good scope for mitigation through site selection and site design
	9 months

	2
	150ktpa AD plant for source-separated biowaste
	(
	(
	(
	(
	(
	(
	(
	· Medium site with warehouse building for receiving and processing material; may fit within a larger combined facility (especially where MBT-AD area proposed)

· Moderate volume of traffic and activity

· If the AD plant is in Hendon, CHP will be integrated into the development

· If the AD plant is in the Upper Lee Valley (ULV), the power only will be provided (unless integrated with another CHP facility in the ULV)

· flammable gas storage (methane) of 500-1000m³ in tanks of 25m in height
· A public consultation and communications process will be necessary to overcome potential concerns that gas combustion is the same as waste incineration
· Scope for a high quality architectural treatment, but tanks may be less able to be clad / screened
	· Strong policy support at national and London level

· Implementation of CHP will be an important test of site selection.  If power only (i.e. ULV), this may undermine planning support for the scheme.

· Local environmental issues will be significant, with concerns about odour and flammable gas storage/combustion prevailing

· Public perception risk is significant that waste-derived gas will be equated with waste incineration.
	18 months (with low risk of ultimate refusal)

	3
	Residual waste to 3rd party Landfill (outside NLWA area) – with possible NLWA waste transfer station
	(
	
	
	
	
	
	
	· Landfill site outside London (typically a former quarry site)

· The landfill is likely to be an existing facility

· A new NLWA Waste Transfer Station (WTS) dedicated for bulking and transport to landfill would be integral to this proposal
	· Planning risk for the landfill is outside NLWA scope, but reduction of landfill supply is likely over time.

· A WTS dedicated for transfer to landfill would be strongly opposed by the GLA and the planning authority
	18 months (with high risk of ultimate refusal)

	4
	Continuation of Edmonton EFW 2014-2017
	
	(
	(
	(
	(
	
	
	· No alterations to Edmonton are assumed to be required which require new planning permission
	· None – no permission is required to continue operation of Edmonton post-2014.
	excluded

	5
	300ktpa EfW with power only at Upper Lee Valley (ULV)
	
	(
	
	
	
	
	
	· Large site of a minimum 4.5-6.5ha area, but likely to be a larger site (10-15ha) to incorporate other associated facilities and space for mitigation (e.g. landscaping / screening).

· Large building of 42m max. height with an 80m high stack.

· The facility is unlikely to incorporate modular or flexible form which could respond to a fall or rise in supply of residual waste.

· No CHP will be offered

· High volume of traffic, all arrivals by road.  Potential for some use of water or rail for departures.  

· Development proposal will incorporate mitigation through landscaping, biodiversity (e.g. green roof / planting), noise screening, travel plan, community contributions. 

· The building(s) will be of a high quality and innovative architectural expression

· An extensive public consultation and communication exercise will be necessary prior to submitting any application.
	· Energy recovery is a recognised level in the waste hierarchy, above landfill.  Provision of a new power generation facility will assist in addressing Government concerns related to energy security.

· The adopted London Plan 2008 and the Mayor’s Waste Strategy is strongly unsupportive of conventional incineration but does not exclude potential for local circumstances to override the general policy presumption against.

· The North London Waste Plan is at an early stage of development and its stance with respect to incineration is unknown.  Adoption is programmed for Dec. 2010.

· It is assumed that the chosen site will be allocated within the NLWP and that the application would not be lodged until the NLWP is at least to the Preferred Options stage (2009).  The allocation may or may not specify the types of waste treatment for which that site is suitable.

· Lack of CHP is a potentially fatal flaw.  

· The lack of modularity /flexibility is in conflict with the Government’s Waste Strategy 2007.

· Incineration proposals may be seen as undermining area regeneration proposals in the Upper Lee Valley.  Context of existing incinerator will lead to resistance.  This may be partially mitigated by an effective public consultation exercise

· It needs to be shown that there is headroom above the reduction and recycling targets so that there is no case that EfW is competing with methods higher up the hierarchy.
· Combustion of residual waste on-site will ensure that self-sufficiency targets are achieved.

· Without significant use of water and rail transport modes, the proposals would be significantly weakened.  This will need to be addressed through detailed site selection.
· Provision of high quality design and substantial local environmental mitigation will be essential to securing approval but will not overcome fundamental objections on waste energy policy grounds
	5-6 years (with high risk of ultimate refusal)

	6
	300ktpa EfW with CHP at Hendon
	
	(
	(
	
	(
	
	
	· Physical parameters would be the same as in 5 above.

· CHP would be included and would supply heat to the adjacent Brent Cross Cricklewood (BXC) regeneration development

· The current site at Hendon allocated for NLWA waste facility is 2.4ha, which is too small for this facility.  A larger site would be assumed to be acquired through purchase / land swap or CPO, or the facility may need to be downsized to fit.

· Rail freight facilities are assumed to be adjacent or close to the waste facility, making rail transport viable for transport / disposal of solid fraction (i.e. to landfill or industrial user of ash and recovered recyclates).
	· The current allocated site at Hendon is identified in the Barnet UDP and subsidiary adopted planning documents.  The site forms part of a major outline planning application lodged in March 2008.  This application assumes an MBT facility with SRF combustion by the developer on another site.

· Although the outcome of the outline planning application is not known, the existence of a firm proposal for MBT, if shown to be viable, will undermine planning support for EfW on this site.  The developer and planning authority are likely to argue that the presence of an incinerator will inhibit investment and regeneration in an area subject to firm proposals.

· If the facility is perceived to be oversized for the site area, the risk of refusal will be greater.

· Irrespective of the existing proposals, the offer of a CHP-linked facility close to a major regeneration area to a new-build mixed use development is supported in policy.

· The proximity of rail freight is supportive of the location for waste facilities

· Other aspects (bar the CHP issue) of the analysis for 5 above are applicable
	5-6 years (with significant risk of ultimate refusal)

	7
	300ktpa EfW with CHP at ULV
	
	
	(
	
	
	
	
	· Physical and operational parameters will be the same as in 5 above, except for CHP

· CHP will be provided with heat linked into either a third party district heating network (e.g. a heat “utility company”) or direct linkage to industrial or institutional users or regeneration area developers located within the Upper Lee Valley sub-region.
	· All aspects of the analysis for 5 above, bar the CHP issue, are applicable

· Low carbon heat may provide a significant planning policy advantage to a linked regeneration scheme, which may otherwise struggle to achieve targets for carbon reduction and renewable energy.  An integrated proposal for the EfW and adjacent development would decrease the risk of refusal compared with EfW on its own.
	5-6 years (with significant risk of ultimate refusal)

	8
	350ktpa EfW with CHP at ULV
	
	
	
	(
	
	
	
	· Large site of a minimum 5-7ha area, but likely to be a larger site (10-15ha) to incorporate other associated facilities and space for mitigation (e.g. landscaping / screening).

· Other Physical parameters would be the same as in 7 above.
	· All aspects of the analysis for 7 above are applicable, but with greater concern related to the provision of “headroom” for exceeding recycling targets.
	5-6 years (with significant risk of ultimate refusal)

	9
	250ktpa MBT-AD at Hendon with SRF to 3rd parties 
	
	
	
	(
	
	
	(
	· The current site at Hendon allocated for NLWA waste facility is 2.4ha, which would be a significant constraint on the design and operational efficiency of the facility.  A larger site would be assumed to be acquired through purchase / land swap or CPO.

· Ideally a large site of 7-9ha area would be sought, but a larger site (12-18ha) would be best to incorporate other associated facilities and space for mitigation (e.g. landscaping / screening).

· Building(s) would be 20m in height, with storage tanks 25m high and stacks 30m high.

· There may be scope to incorporate a modular or flexible form which could respond to a fall or rise in supply of residual waste.

· High volume of traffic with all arrivals by road (except potential use of ENVAC-type system from adjacent regeneration area).    

· Rail freight facilities are adjacent or close to the waste facility, making rail transport viable for transport / disposal of SRF (if not carried by road to the Brent Cross Cricklewood combustion facility) and other solid materials.

· CHP integrated into the development as part of the AD plant

· flammable gas storage (methane) of 500-1000m³ in tanks of 25m in height
· Development proposal will incorporate mitigation through landscaping, biodiversity (e.g. green roof), noise, travel plan, community contributions. 

· Scope for a high quality architectural treatment, but tanks may be less able to be clad / screened


	· Energy recovery is a recognised level in the waste hierarchy, above landfill.  Creation of a waste-derived fuel will assist in addressing Government concerns related to energy security.

· Strong policy support at national level for AD technologies

· the adopted London Plan 2008 is strongly supportive of MBT-AD

· the North London Waste Plan is at an early stage of development and its stance with respect to incineration is unknown.  Adoption is programmed for Dec. 2010.

· It is assumed that the chosen site will be allocated within the NLWP and that the application would not be lodged until the NLWP is at least to the Preferred Options stage (2009).

· If SRF is not combusted within London, self-sufficiency targets will not be achieved.  This may be mitigated by analysing the carbon impact of a rail-based delivery scenario.

· AD-related CHP may appear inconsistent with off-site combustion of SRF.
	3 years (with low risk of ultimate refusal)

	10
	300ktpa MBT-AD at ULV with SRF to 3rd parties
	
	
	
	
	(
	
	
	· Physical and operational parameters will be the same as (or slightly larger than) in 9 above.

· The AD component will provide electricity only.

· Potential for some use of water or rail for departures – this would be aggressively investigated as an option for off-site carriage of SRF to third party combustion facility.
	· All aspects of the analysis for 9 above are applicable.

· If SRF is not combusted within London, self-sufficiency targets will not be achieved.  This may be mitigated by analysing the carbon impact of a water- or rail-based delivery scenario.

· The lack of CHP associated with AD gas combustion is a flaw and the scheme might be conditioned to require provision of “CHP-ready” facilities.
	3-4 years (with moderate risk of ultimate refusal)

	11
	350ktpa MBT-AD at ULV with SRF to NLWA facility at ULV
	
	
	
	
	
	(
	
	· Physical and operational parameters will be similar to 9 above, but with a minimum facility size of 8-10ha.

· It would be likely that this facility would be co-located with the NLWA combustion facility (13 below).

· If integrated with the NLWA combustion facility, the AD gas combustion would contribute to the overall CHP provision.
	· All aspects of the analysis for 9 above are applicable, except for concern with self-sufficiency

· Combustion of residual waste on-site will ensure that self-sufficiency targets are achieved.

· Co-location with SRF combustion may be seen to provide economies of scale with AD CHP plant.

· Low carbon heat (if provided with the NLWA CHP facility at 13 below) may provide a significant planning policy advantage to a linked regeneration scheme, which may otherwise struggle to achieve targets for carbon reduction and renewable energy.  An integrated proposal for the EfW and adjacent development would decrease the risk of refusal compared with EfW on its own.

· Public concerns over incineration of SRF (related to 13 below) may be no less significant than for EfW
	· If not co-located with 13 below:  3-4 years (with moderate risk of ultimate refusal)

· If co-located with 13 below: 4-5 years (with moderate risk of ultimate refusal)

	12
	250ktpa MBT-AD at Hendon with SRF to NLWA facility at ULV 
	
	
	
	
	
	(
	
	· Physical and operational parameters will be the same as in 9 above, except assumptions on carriage of SRF.

· SRF would be hauled by road to NLWA’s ULV site.
	· All aspects of the analysis for 9 above are applicable, except concern with self-sufficiency and effect of transport assumptions.

· Combustion of residual waste within NLWA will ensure that self-sufficiency targets are achieved.

· Haulage of SRF by road may be seen as a higher carbon / higher local impact outcome to rail-based transport or combustion locally (i.e. within BXC development).
	3 years (with low risk of ultimate refusal)

	13
	330ktpa SRF combustion facility at ULV, with CHP
	
	
	
	
	
	(
	
	· Large site of a minimum 5-7ha area, but likely to be a larger site (10-15ha) to incorporate other associated facilities and space for mitigation (e.g. landscaping / screening).

· Building(s) would be 47m in height, with stacks 90m high.

· It would be assumed that this facility was co-located with the NLWA MBT-AD facility (11 above).
	· All aspects of the analysis for 11 above are applicable.

· If not co-located with the MDT-AD plant, public concerns over incineration may be no less significant than for EfW.

· Low carbon heat may provide a significant planning policy advantage to a linked regeneration scheme, which may otherwise struggle to achieve targets for carbon reduction and renewable energy.  An integrated proposal for the EfW and adjacent development would decrease the risk of refusal compared with EfW on its own.
	Whether or not co-located with 11 above: 4-5 years (with moderate risk of ultimate refusal)

	14
	350ktpa MBT-AD at ULV with SRF to 3rd parties
	
	
	
	
	
	
	(
	· Physical and operational parameters will be similar to 10 above, but with a minimum facility size of 8-10ha.
	· All aspects of the analysis for 9 above are applicable.

· If SRF is not combusted within London, self-sufficiency targets will not be achieved.  This may be mitigated by analysing the carbon impact of a water- or rail-based delivery scenario.
	3 years (with low risk of ultimate refusal)


Annex D Confidential Report from Regen Fuels on SRF markets
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Technology option fails the criteria





Technology option passes the criteria but there are significant concerns and/or risks identified








� Updated Executive Summary 08 October 2008


� The EU Landfill Directive (1999) set targets for the reduction in the landfill of biodegradable waste.


� http://www.defra.gov.uk/environment/climatechange/research/carboncost/step1.htm


�  Determined over period 2015-2043 at a discount rate of 3.5%


� Waste infrastructure Delivery programme.  Residual Waste Procurement Pack Module 1 Options appraisal and the determination of the reference project for the outline business case – June 2008


� Based on 2010-2043 and discount rate of 3.5%


� The full economic cost is advised by DEFRA. It excludes money flows that are internal to Government such as landfill tax – see also section � REF _Ref211175060 \r \h � \* MERGEFORMAT �4.1.4�.


� Both methods have strengths and weaknesses and other alternatives are also possible


� RAEA were advised by NLWA advisers that there is sufficient evidence to assume that the consequent reduction in “fuel quality” that may occur will not alter the market price paid for the sale of such fuels, that there was sufficient evidence of a developing RDF off take market, and that London policies regarding the proximity of such fuel use would not restrict this.


� There is the possibility that both installations may be CHP, and London policies on this issue would favour this. However, to provide a conservative assessment it has only been assumed that one plant would have a heat off take (Hendon). Furthermore the degree of heat use at the Hendon site has been limited to the demand of the adjacent development site for the lifetime of the plant – in reality when such schemes are established they tend to grow.


� The “normal” decision period is from 1 – 2.5 years.


� See earlier note on CHP assumptions


� http://www.defra.gov.uk/environment/climatechange/research/carboncost/step1.htm
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