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Executive summary of technical options appraisal
.1 Introduction and overview

This appendix summarises the findings and outcomes of the original technical options appraisal, developed prior to the acquisition of LWL. The full technical options report is attached at Appendix E2. 
The Authority has adopted a strategy that, whilst maintaining a level of fit with the London Mayor’s Municipal Waste Strategy, is broadly and technology neutral.  To identify a suitable Reference Project, the Authority undertook a far-reaching Technical Options Appraisal in line with the relevant WIDP guidance. However, in arriving at the Reference Project, the Authority acknowledged perceived difficulties, particularly in relation to obtaining planning permission, associated with particular classes of technology.  

In conducting the options appraisal, the Authority adopted a rigorous, inclusive and comprehensive approach, going beyond the requirements of relevant guidance because:

· The Authority and Constituent Boroughs face a challenging affordability position and need to secure a highly cost efficient solution.

· The Authority needs to take site acquisition decisions based on the Reference Project.

· The London Mayor’s Waste Strategy and London Plan favours new and emerging technologies.

· The Authority is keen to establish a good prospect of early delivery of facilities including securing relevant planning permissions related to new facilities.

In developing the initial shortlist of technology options, the three stages of the Authority’s approach were:

· The creation of a highly inclusive long list of technology options (‘Scenarios’) that have been assessed by technical advisers to rule out approaches that are unsuitable in terms of operating on the required scale, being bankable and meeting the objectives of relevant strategies/policies. 

· Completion of an in-depth analysis of the long list of scenarios by the technical and financial advisers, including ‘do minimum’, approaches that encompassed traditional EfW, a wide variety of MBT processes producing a variety of outputs, a mixed approach involving partial EfW and partial MBT, and approaches that assessed the impact of maximising recycling, and minimising waste growth. This led to short-listing of six key scenarios.

· The short-listed scenarios reflected three main technologies with the six scenarios capturing different configurations involving, for example, partial or whole CHP. A further round of analysis (encompassing a full Technical Options Appraisal conducted in accordance with WIDP guidance) by technical advisers was then carried out on the six refined options. 
.2 Long list of technology options

Table 1, below, shows the results of the preliminary evaluation of potential technology options undertaken by Ramboll AEA and the long list of technologies identified as being potentially capable of delivering a waste management solution for North London. The technologies are assessed at a high level against three criteria:

· Strategy Compliance: The extent to which the technology meets the strategy objectives and targets of relevance to the Authority. 

· Technology Status: The extent to which the technology is deliverable in the context of North London. Consideration has been given to factors such as the operational track record and degree of demonstration on a similar scale to the Authority’s requirements. 

· Market Risk: The risks surrounding the markets for the process outputs generated by the waste management technology. 
Table 1: long list of technologies

	Treatment/disposal technology
	Strategy
	Status
	Markets

	Landfill
	Fail
	Fail
	Pass

	Thermal treatment technologies
	
	
	

	EfW 
	Pass with qualification
	Pass
	Pass

	Gasification/Pyrolysis 
	Pass
	Pass with qualification
	Pass

	Other residual treatment technologies
	
	
	

	Basic MBT with stabilised material to landfill 
	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


.2.1 Scenario development and shortlisting process

Authority Members considered a report on 22 December 2007 that established a number of scenarios that could form the basis of a Reference Project within the OBC. The scenarios were derived from the consideration of the performance and cost of a wide range of possible technical solutions (as set out above), which resulted in five key technologies being taken forward for further work, specifically:

· EfW (mass burn and fluidised bed) – limited to current EfW capacity on the grounds striving to meet resource recovery targets.

· Gasification/Pyrolysis (incl. basic pre-treatment) – limited in scale to approx 250 ktpa.

· MBT biodrying with SRF – up to 500ktpa.

· MBT mixed with AD and SRF – should be limited in capacity, e.g., 250 to 300ktpa and limited in how much of the 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 could be beneficially used.

The scenarios A to I listed below expanded the five key technologies in terms of providing practical technical configuration options for further consideration as well as establishing a hypothetical do minimum baseline scenario for comparison purposes.

· Scenario A assumes that no further residual treatment infrastructure is procured following the expiry of the existing contract with LWL and all residual waste thereafter is sent to landfill.

· Scenario B assumes two EfW facilities; one 300ktpa capacity CHP facility at the proposed compensatory site at Hendon; and a further 300ktpa electricity only facility at a hypothetical site in the Upper Lee Valley. Due to assumed planning delay both EfW facilities start operation on 1st April 2017, two years later than the MBT facilities proposed in other Scenarios. This has been built in to reflect the implications of the London Plan for incineration technology.

· Scenario Ba (Variant) includes £40 million as an estimate of additional civil works costs to compensate for any height restriction that may be imposed on the facility at Hendon, thereby requiring excavation in order to lower the overall height of the facility, excluding the stack.

· Scenario C assumes a phased replacement of residual treatment capacity including a retrofit of the Edmonton facility which is assumed to extend the operational life of the plant until year ending 31st March 2021. The cost of such a retrofit is reflected in an estimated increase in the facility gate fee per tonne to a level more consistent with that being charged by existing EfW facilities offering merchant capacity in the South East. During this period, a 250ktpa MBT/AD facility is constructed at Hendon, which becomes operational in year commencing 1st April 2015. A new EfW plant begins construction during the last three years of the operational life of Edmonton (1st April 2018 to 31st March 2021) so that the commencement of its operational period coincides with the end of the extended Edmonton contract. However, the useful economic life of the plant extends for a further six years beyond the end of the concession period assumed in this analysis.

· Scenario D: Capacity is split between an MBT/AD at Hendon with the unblended SRF consigned to the third party thermal treatment at Hendon incorporating CHP (to take advantage of potential heat off-take by the Brent Cross Cricklewood development), and a new electricity only EfW of a smaller capacity than the current incinerator at Edmonton in the Upper Lee Valley. AD residues in this scenario go to landfill. 

· Scenario E assumes that a 250ktpa MBT bio-drying facility at Hendon feeds SRF to a third party CHP facility at Hendon. Additionally, at a hypothetical site in the Upper Lee Valley, a 350ktpa MBT bio-drying plant is constructed with a new build SRF gasification / pyrolysis facility to take the MBT residue.

· Scenario F assumes that a 250ktpa MBT/AD facility at Hendon feeds blended SRF /AD digestate to a third party CHP facility at Hendon. Additionally, at a hypothetical site in the Upper Lee Valley, a 350ktpa MBT/AD plant is constructed with a new build SRF gasification facility to combust the SRF. The SRF/AD residue is re-blended to the extent necessary to meet the Mayor of London’s targets for self sufficiency.

· Scenario Fa is effectively the same as Scenario F, in respect of residual waste treatment, but models AD for source-segregated bio waste instead of the existing IVC facility at Edmonton.

· Scenario G: The configuration of MBT/AD facilities is as Scenario F, but assuming AD digestate is sent to landfill rather than partially re-blended with SRF. The SRF is assumed to be sent to third party facilities.

· Scenario Ga: The configuration of technologies is as Scenario G, but assuming four dispersed sites, each with an MBT/AD facility. For the purposes of this analysis the four sites are assumed to be Ponders End, the proposed compensatory site at Hendon, the Hornsey St Transfer facility and Millfields in Hackney.

· Scenario H: The configuration of facilities is as Scenario G, but with full re-blending of the AD digestate with SRF to the maximum technical capacity, unconstrained by the Mayor of London’s targets for self sufficiency. As in the case of Scenario G, SRF is assumed to be sent to third party facilities.

· Scenario I: The configuration of facilities is as Scenario G, but assuming that the SRF/AD residue is re-blended only to the extent necessary to meet the Mayor of London’s targets for self sufficiency. As in the case of Scenario G, SRF is assumed to be sent to third party facilities.

· Scenario Ia: As Scenario I, but assuming a greater level of effectiveness in waste minimisation activities by the Constituent Boroughs allowing a reduced scale MBT facility to be built at the Upper Lee Valley site (325ktpa capacity vs. 350ktpa in Scenario I).

· Scenario Ib: As Scenario I, but assuming BVPI compliant recycling rates of 55% as opposed to the 50% assumed in other Scenarios. The effect of this in respect of facility scaling is similar to Scenario I, but with MBT capacity to be built at the Upper Lee Valley site reduced to 275ktpa.

The 14 scenarios were subjected to a detailed Technical Options Appraisal on the same basis as that described in section 1.3 plus a detailed financial assessment. 

Authority Members considered a report on 6 May 2008 that set out the results of the evaluation process. The report discussed that: 

· The baseline Scenario A (‘Do minimum’) is more expensive than any option except for one technology delivered at dispersed sites across North London - £3 billion net cost (residual waste solution) over 25 years, compared with a range among the top three main scenarios of £1.7-2.3 billion. In straightforward financial terms, doing the minimum makes no sense. It also recognised that the majority of costs are taxes, payments to others to ‘buy’ landfill allowances if these are available, and possibly fines. It brings no investment into the local community and leaves no legacy at the end of the contract with all problems remaining as they were and offers no mitigation to possible increase in landfill tax and gate fee costs. 

· Scenarios B, Ba, C and D are variations on an EfW theme involving differential civil works assumptions on the delivery of one facility and differential effects of planning delay and contract length. It noted that different planning delays have a significant impact on costs (e.g., costs increase £1.7 billion to £2.0 billion if planning delayed the operational date for EfW to 2020 instead of 2017). 

· Setting aside the variations, the report concluded that Scenario B (two EfW plants), Scenario H (MBT/AD creating fuel with digestate blended back into the fuel product) and Scenario D (a mixed solution involving one EfW and one MBT/AD facility) are the three lowest net cost solutions. The net cost range between these scenarios (£1.7 billion - £2.3 billion) could change in the event that the reality of bids, key assumptions and delivery dates prove to differ slightly from our modelling assumptions. 

· Scenarios Ia and Ib examine the potential benefit of greater waste minimisation work and higher recycling and composting than the baseline 50% ambition. Both actions improve the theoretical end result. However, both are very theoretical and unsupported by detailed delivery plans and as such it would be unwise to provide a reference case that made such heroic assumptions. Even if the Authority could be comfortable with the assumption that it can increase its current 24% recycling performance by a further 31%, it is considered that such an assumption would create an unrealistic base line for a Reference Project. At best it could create a credibility problem.

· If Scenarios Ia and Ib are set to one side for Reference Project purposes, the remaining scenarios not containing mass burn EfW are largely a collection of different MBT technologies, with or without AD and with different approaches to the fuel product and use of the AD digestate. Whilst some of these technologies have merit and might well be among proposals that are put to the Authority, it is considered that there is little value to be gained for the Authority at this OBC stage by continuing to analyse these options when further work on Scenario H (MBT/AD producing fuel) addresses the relevant issues.

· Scenario C (phased replacement after continued use of Edmonton facility to 2021) includes some critical assumptions relating to the operation of the plant, a future gate fee and the value of the Authority’s equity in the Joint Venture that have yet to be confirmed or refined and as such there is more scope for this scenario to change its position relative to other scenarios than any other.

The Authority concluded that there was little merit in continuing to analyse Scenarios E, F, Fa G, Ga, I, Ia or Ib with a view to any of them being a possible Reference Project within the OBC.

It also concluded that whilst Scenario C was not expected to make for a good Reference Project and whilst it should not be considered in its entirety the Authority should continue to explore the principle underpinning Scenario C (i.e., the extended use of Edmonton) in conjunction with the remaining (new build) scenarios: 
· Scenario B (2 EfW plants)

· Scenario H (MBT/AD creating fuel with digestate blended back into the fuel product)

· Scenario D (a mixed solution involving one EfW and one MBT/AD facility)

At the meeting on 6 May 2008, Members commented:

· They were keen to see CHP solutions considered for all new infrastructure

· They wished to establish whether further AD could be delivered alongside residual waste treatment

· They wished to understand the full costs (not just residual waste treatment costs) as part of the further analysis work to be undertaken

· That further work was required to assess real sites and planning considerations as opposed to theoretical considerations

Taking account of Members’ comments and the emerging sites solution in North London the further technical options work was conducted on the basis of the six scenarios in addition to the baseline (Do Minimum) Scenario listed in the section below. Scenario A is included in this analysis in order to provide a fundamental baseline comparison to all of the scenarios. 

.3 Shortlisted scenarios

Based on the outcome of this exercise the following technical configuration options (the Scenarios) were considered in the full Technical Options Appraisal, and are summarised below. In all scenarios it was assumed that separately collected bio waste is treated in an AD plant of up to150ktpa capacity and that HWRC arrangements are upgraded. 
· Scenario A(1) Baseline: This Scenario assumes that the Authority continues to access Edmonton EfW until December 2014 and residual waste is land filled thereafter.

· Scenario B(1) EfW partial CHP: This Scenario assumes that the Authority continues to access Edmonton EfW until 2017, but at a market rate more consistent with that being charged by EfW merchant capacity in the South East between the end of the existing contract and 2017. In addition it is assumed that: 

· A modern 300 ktpa EfW facility becomes operational in the Upper Lee Valley generating power only from 2017
· At Hendon a new 300 ktpa EfW facility supplies heat to the neighbouring development and power from 2017
· Scenario B(2) EfW full CHP: As Scenario B1, above except that the new EfW in the Upper Lee Valley also supplies heat from 2017.

· Scenario D(1) Mixed Technologies: This Scenario assumes that the Authority continues to access Edmonton EfW until 2017, but at a market rate between the end of the existing contract and 2017. In addition it is assumed that: 

· A modern 350 ktpa EfW facility becomes operational in the Upper Lee Valley generating heat and power from 2017
· At Hendon a new 250 ktpa MBT/AD facility supplying SRF to a neighbouring development and third party users becomes operational from 2015
· Scenario D(2) Mixed Technologies (alternative arrangements): This Scenario assumes that the Authority continues to access Edmonton EfW until 2017, but at a market rate between the end of the existing contract and 2017. In addition it is assumed that: 

· A modern 300 ktpa MBT/AD facility becomes operational in the Upper Lee Valley supplying SRF to third party users from 2015
· At Hendon a new 300 ktpa EfW facility generating heat and power becomes operational from 2017
· Scenario H(1) MBT/AD on-site SRF burner: This Scenario assumes that the Authority continues to access Edmonton EfW until 2014, and that: 

· A new 350 ktpa MBT/AD facility becomes operational in the Upper Lee Valley supplying SRF on a 330ktpa on-site combustion facility from 2015, which in turn supplies heat and power
· At Hendon a 250ktpa MBT/AD facility is developed supplying SRF to the combustion facility at Upper Lee Valley from 2015

· H(2) MBT/AD third party SRF markets: As Scenario H1 with the exception that the MBT/AD facilities supply SRF to third party users, including a neighbouring development in Hendon.

.3.1.1 Options appraisal methodology

The table below summarises the overall objectives against which each of the Scenarios has been tested, the detailed assessment criteria underpinning these, the basis on which performance of each of the Scenarios was measured and the weightings attached to each criterion. Detailed explanations of the assessment criteria may be found at Appendix E2.

The weightings take into account the relative importance of the assessment criteria. Each Constituent Borough (with lead officer and member involvement to ensure that the weightings reflected the aspirations and demands of stakeholders) and the Authority has undertaken a weighting of the criteria. These individual weightings were averaged and the result of this is reflected in Table 2.

Table 2: options appraisal methodology

	Objectives
	
	Assessment criteria
	Measurement basis
	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
	Minimise local transport impact
	Number of local vehicle movements
	3.3%

	
	
	Minimise risk of noise and odour
	Professional judgement
	3.2%

	Cost
	6
	Minimise cost of total waste management
	Total cost of waste management 
	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
	Deliverability with respect to planning and land-take by residual waste treatment facilities
	Professional judgement
	7.4%

	
	
	Risk of future markets for outputs
	Professional judgement
	3.6%

	
	
	Bankability
	Professional judgement
	4.8%

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

	
	
	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 methodology and approach to the Technical Options Appraisal recognise that both quantitative and qualitative factors are relevant to the Technical Options Appraisal process. Assessment criteria that can be valued quantitatively, and hence objectively, need to be considered alongside those criteria that are less able to be objectively measured and in turn rely on professional judgement.

To allow integration of these scores into a common format the scores are normalised to a consistent scale of 0 to 100%. Whilst there are a number of methods by which a normalised score can be derived, this analysis uses two approaches to minimise the risk of distortion arising from the normalisation process:

· Range Basis: Normalised between the minimum and maximum score of the Scenarios for each criteria, such that the best performing score achieves 100% and the worst, 0%.

· Absolute Basis: Normalised between zero and maximum score of the Scenarios for each criteria, whereby the best performing score achieves 100% and the intervening values are proportionally scored.

.4 Technical options appraisal results

Set out over the following pages is an overview of the results of the options appraisal process in respect of objectives and assessment criteria identified above.

.4.1 Sustainability
The environmental performance of the Scenarios is modelled through the use of the WRATE LCA software, considering in turn:

· Human toxicity: All of the Scenarios show improved performance compared to the prevailing situation, though largely through the significantly increased recycling performance underpinning the Scenarios. Higher levels of energy recovery also increase performance.

· Global warming potential: All of the Scenarios show a greater contribution to reducing global warming relevant emissions than the baseline Scenario A. Higher landfill diversion results in greater Greenhouse Gas (GHG) reduction performance. Hence the higher recycling levels achieved in all Scenarios give rise to improvements in all cases. Greater energy recovery (amount and efficiency) results in greater offsetting of external energy generation and hence improves GHG performance. MBT options show a marginally improved performance over EfW options. 

· Air quality impact: The Scenarios all show an overall positive impact on acidification. This arises mainly from the large increases in front-end recycling that all the Scenarios include. MBT options provide for slightly higher recycling levels and also direct greater quantities of material to landfill, both of these factors mean less acidifying releases. 

· Abiotic resource depletion: 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 and perform approximately equally.
· The WRATE scores produced for each of these criteria are shown in Table 3 (below) alongside their assessment scores.

Table 3: WRATE scores for each scenario
	Indicator
	 
	Sc A(1) 
	Sc B(1) 
	Sc B(2) 
	Sc D(1) 
	Sc D(2) 
	Sc H(1) 
	Sc H(2) 

	1. Minimise human health impact
	Score 
(ranged)
	0
	1
	0.97
	0.79
	0.8
	0.33
	0.27

	
	Score 
(absolute)
	0.69
	1
	0.99
	0.93
	0.94
	0.79
	0.77

	2. Minimise impact on climate change
	Score 
(ranged)
	0
	0.94
	0.94
	0.98
	0.96
	0.99
	1

	
	Score 
(absolute)
	0.17
	0.95
	0.95
	0.99
	0.97
	0.99
	1

	3. Minimise air quality impact (includes treatment facilities and transport)
	Score 
(ranged)
	0
	0.53
	0.42
	0.82
	0.82
	0.97
	1

	
	Score 
(absolute)
	0.78
	0.9
	0.87
	0.96
	0.96
	0.99
	1

	4. Minimise resource depletion
	Score 
(ranged)
	0
	0.99
	1
	0.95
	0.93
	0.93
	0.94

	
	Score 
(absolute)
	0.47
	0.99
	1
	0.97
	0.96
	0.96
	0.97


.4.2 Nuisance 

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 that can be generally termed “nuisance”, for example, noise, odour and vermin. Whilst the performance of modern waste management facilities in relation to nuisance releases mean that they operate as good neighbours, the processes are judged on their underlying propensity to cause a problem with the expectation that impacts will be normally mitigated:

· Scenario A scores the lowest. Despite advances in odour controls, and landfill operation, risk of odour release is high. Noise impacts are generally limited to vehicle movements. Scenario A has the greatest distance travelled. 

· Scenario B scores the highest in the assessment. The main source of odour is from the storage of waste prior to processing. Risk of odour impacts is managed using tried and tested methods. Traffic movements are the main issue of noise impact. Turbine generators are high noise and vibration equipment, though specially designed buildings are successfully used to control impacts. 

· MBT processes tend to score less well than EfW based solutions, in that they generate significant odour risks that require specific "end-of-pipe" engineering measures (bio filters and RTO) to reduce the probability of impacts. Background fugitive odours are nevertheless emitted and impacts can occur, for example, during maintenance or breakdown where digestion tanks in composting vessels are open or biogas is vented in an emergency. Noise mainly arises from transport and waste handling activities. Sending SRF to third party markets generates additional traffic movements, though it should be noted that mode of transport is a key factor in the final analysis. 

· The scores assigned based upon their nuisance potential to each of the scenarios through the calculation of the number of vehicle movements and the application of professional judgement in relation to the risk of noise and odour are shown in Table 4 (below) alongside their assessment scores:

Table 4: nuisance potential scores for each scenario
	Scenario
	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) on site SRF
	Sc H(2) – MBT-AD/SRF (full blending) third party market

	Noise and odour score
	1
	5
	5
	4
	4
	3
	3

	Noise and odour assessment score (ranged)
	0
	1
	1
	0.75
	0.75
	0.5
	0.5

	Noise and odour assessment score (absolute)
	0.2
	1
	1
	0.8
	0.8
	0.6
	0.6

	Local transport impact (km travelled)
	21,347
	16,313
	16,313
	17,812
	16,334
	16,407
	16,946

	Local transport impact assessment score (ranged)
	0
	1
	1
	0.7
	1
	0.98
	0.87

	Local transport impact assessment score (absolute)
	0
	0.24
	0.24
	0.17
	0.23
	0.23
	0.21


.4.3 Cost of residual treatment

Table 5, below, shows the total underlying costs determined by Ramboll AEA for each of the Scenarios, before taking into account inflation and the cost of financing capital expenditure. Detailed cost assumptions may be seen at Appendix F. Presented on this basis, the analysis should be used for comparative purposes only. Costs are shown on a whole life basis in millions over the term of the assumed contract using a base date of 1st April 2008. 

Table 5: cost of waste treatment and disposal

	
	Sc A(1)
£M
	Sc B (1)
£M
	Sc B (2)
£M
	Sc D (1)
£M
	Sc D (2)
£M
	Sc H (1)
£M
	Sc H (2)
£M

	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 third 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

	Less Revenue
	(0)
	(346)
	(346)
	(222)
	(208)
	(70)
	(70)

	Less ROCs
	(0)
	(26)
	(51)
	(48)
	(44)
	(93)
	(47)

	Total (net cost)
	2,157
	862
	841
	1,130
	1,251
	1,344
	1,532


.4.4 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 Net Present Value (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 6 show that the benefit of treatment compared to land filling is between £118 million and £124 million in NPV terms over the life of the project and thus the differential between the scenarios is not decisive with a variation of less than £6 million on a projected cost of over £2 billion. 

Table 6: shadow cost of carbon £m (NPV real 2008)

	
	Sc A(1)
	Sc B (1)
	Sc B (2)
	Sc D (1)
	Sc D (2)
	Sc H (1)
	Sc H (2)

	Cost of carbon NPV £M
(-ve is benefit)
	-£20.80
	-£118.27
	-£118.36
	-£123.05
	-£120.50
	-£123.21
	-£124.68


The tonnage of carbon dioxide (CO2) produced over the life of the project for scenarios A, B1 and H1 is shown in Figure 1 below.
Figure 1: indicative GHG estimates
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.4.5 Calculation of the Full Economic Cost (FEC)

The analysis above compares the costs borne by the Authority and the Constituent Boroughs and provides the inputs to the financial and affordability analysis carried out in section 8 of the OBC. 

However, recent DEFRA guidance
 is that the costs should now be assessed on the basis of the 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 NPV over the period of 2010-2043 the full economic costs are shown in Table 7 alongside the assessment scores assigned to each scenario under this criteria. 

Table 7: calculation of FEC of Scenarios NPV
 (£ million) 

	Costs NPV £m
(2010-2043)
	Sc A
	Sc B(1)
	Sc B(2)
	Sc D(1)
	Sc D(2)
	Sc H(1)
	Sc H(2)

	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
	£1,609

	Cost of total waste management assessment score (ranged)
	0.92
	1.00
	1.00
	0.95
	0.90
	0.66
	0.81

	Cost of total waste management assessment score (absolute)
	0.92
	1.00
	1.00
	0.95
	0.90
	0.66
	0.81


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 Scenario B was the least expensive, reflecting the single stage treatment aspect which reduces operational costs and the larger 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, with EfW receiving higher incomes for energy sales, and MBT benefiting from SRF disposal cost reductions. 

.4.6 Proximity principle/regional self sufficiency

The performance against the London self-sufficiency target is linked to the amount of landfill as the SRF markets are assumed to be local and within London which will result in better performance (all scenarios with the exception of the baseline meet the targets). However, there is no certainty that third party SRF markets will be within London and some identified markets are more remote within the Thames Gateway area (UK's largest regeneration programme, stretching for 40 miles along the Thames Estuary from the London Docklands to Southend in Essex and Sheerness in Kent), 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. 

The scores assigned to each scenario based on their performance against this scenario are shown below in Table 8:

Table 8: regional self-sufficiency scores for each Scenario

	
	Sc A(1)
	Sc B (1)
	Sc B (2)
	Sc D (1)
	Sc D (2)
	Sc H (1)
	Sc H (2)

	Regional self-sufficiency (tonnes of waste treated outside of London)
	588,230
	71,214
	71,214
	104,861
	113,096
	163,521
	146,321

	Regional self sufficiency assessment score (ranged)
	0
	1
	1
	0.93
	0.92
	0.82
	0.85

	Regional self sufficiency assessment score (absolute)
	0
	0.88
	0.88
	0.82
	0.81
	0.72
	0.75


.4.7 Deliverability/risk: planning

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 Authority’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 of 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.

· 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.

Table 9 details the results of the planning deliverability assessment.  Here high scored denote greater deliverability while lower scores denote an increased planning risk.
Table 9: deliverability/risk results – planning 

	Scenario
	Planning
	Commentary

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

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

	Scenario B(2)
	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 Upper Lee Valley are limited. Case for two EfW plants is weaker than for one.

	Scenario D(1)
	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 Upper Lee Valley are limited. Case for one EfW plant is stronger than for two. Hendon MBT/AD fits within existing proposals for the area.

	Scenario D(2)
	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 Upper Lee Valley are limited but possible scope for water transport of SRF. Case for one EfW plant is stronger than for two. Hendon EfW does not fit within existing proposals for the area.

	Scenario H(1)
	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 third party sales. Transport mode options in Upper Lee Valley 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.

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


.4.8 Deliverability/risk: land take

The land occupied by facilities is important in 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. 

Assigned scores based on land take and the combined land take and planning assessment scores are set out in Table 10, (below).  Here, high scores denote a small landtake while lower scores reflect an increased facility footprint requirement.
Table 10: deliverability land take scores for each scenario

	
	Sc A(1)
	Sc B (1)
	Sc B (2)
	Sc D (1)
	Sc D (2)
	Sc H (1)
	Sc H (2)

	Land take score
	1
	5
	5
	3
	3
	2
	3

	Planning and land take assessment score (ranged)
	0.92
	0
	0.36
	0.64
	0.28
	0.24
	1

	Planning and land take assessment score (absolute)
	0.95
	0.36
	0.59
	0.77
	0.54
	0.51
	1


.4.9 Deliverability/risk: markets for outputs

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 form of heat or electricity or materials such as compost, metals or plastics. The ability of the existing and foreseen markets to accept the scale and quality of the products is an important consideration. Scores are set out in Table 11, below and key issues are:

· EfW exposure to market risk arises from sales of: electricity; heat, bottom ash and metals for recovery. The cost of Air Pollution Control (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 consequently the impact this may have on achieving CHP lowers the score in this respect. Landfill diversion performance is exposed to a low level of risk owing to the high reliability of incineration EfW technology.

· Where Scenarios rely on third party SRF off-take markets, SRF market risks exist in both the short and longer term. The project team has prepared a report in respect of SRF off-take markets in the region (attached at Appendix G) and concludes that significant and stable markets are developing in respect of the fuels that the MBT processes will produce. On the basis of this advice, these options have been scored above average. 

Table 11: deliverability markets for outputs qualitative assessment

	Scenario
	Market outputs qualitative assessment

	Scenario A
	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.

	Scenario B(1)
	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.

	Scenario B(2)
	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 lower score seen here is the advised 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.

	Scenario D(1)
	Report shows that SRF markets are sound. The adjacent Hendon developments reported SRF demand adds to this.

	Scenario D(2)
	As D(1) – but slightly lower score due the MBT facility not being adjacent to the Hendon development.

	Scenario H(1)
	Markets of SRF are emerging well (see below and annexe D)

	Scenario H(2)
	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 is included in Annex D. 


.4.10 Deliverability/risk: bankability

In order for a PFI project to be successful, the private sector lenders to the project (in the form of debt and equity) must be prepared to commit funds in the context of the balance of risk transfer articulated in the PFI contract and the financial substance of contractors involved. Whilst bankability is a complex area, technological and market reliability are at its heart as it is these that are generally the most significant variables in respect of revenue streams earned, or costs incurred by the contractor. Scores are set out in Table 12, below. Key issues in respect of the Scenarios under consideration are as follows:

· The mass burn EfW systems have substantial project experience, though heat revenue streams are uncertain for EfW and Regen Fuels advise that the prospects for heat use are limited. Equally, planning risk (as considered by the Authority’s planning advisers, Arup) is assessed as high and this may affect the views of the banks in respect of funding this technology in London.

· Whilst the MBT AD options are less well developed, MBT/AD facilities have been banked in a UK context. Confidence in SRF off-take markets supports bankability. 

Table 12: deliverability/risk results

	
	
	Sc A(1)
	Sc B (1)
	Sc B (2)
	Sc D (1)
	Sc D (2)
	Sc H (1)
	Sc H (2)

	Planning and 
land take assessment
	Base 
score
	3.7
	1.4
	2.3
	3
	2.1
	2
	3.9

	
	Score ranged
	0.92
	0
	0.36
	0.64
	0.28
	0.24
	1

	
	Score absolute
	0.95
	0.36
	0.59
	0.77
	0.54
	0.51
	1

	Markets 
assessment
	Base 
score
	5
	3.5
	3.5
	4
	3.5
	4
	4

	
	Score ranged
	1
	0
	0
	0.33
	0
	0.33
	0.33

	
	Score absolute
	1
	0.7
	0.7
	0.8
	0.7
	0.8
	0.8

	Bankability assessment
	Base 
score
	1
	3
	3
	3
	3
	3
	3

	
	Score ranged
	0
	1
	1
	1
	1
	1
	1

	
	Score absolute
	0.33
	1
	1
	1
	1
	1
	1


.4.11 Proven technology

Table 13 sets out the results of the assessment of deliverability and risk with respect of: 

· The status of the technology: If the process is not operating at its projected levels of performance it will not deliver the service it has been contracted to provide. Whilst certain risks may be assigned to the contractor, technology failure may increase the risk of financial failure of the operator and have a damaging impact on service provision. The degree to which the technology is established with multiple reference plants provides a key measure of this risk. Furthermore, the current market for waste management systems is supply constrained and the number of suppliers who can supply a generic type of the technology will impact upon the competition for the project, value for money and the extent to which the skills are available in the market to deliver the project if one supplier becomes unavailable. In respect of the Scenarios considered in the Technical Options Appraisal process:

· There are around 800 EfW project references worldwide and over 450 in Europe. 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.

· CHP systems are well developed and in some European countries CHP is the ‘standard’. UK experience of waste fired CHP is lower but growing. The technology is well known and consequently the risks are low.

· In respect of the MBT/AD and SRF systems there are few reference plants and a lack of long term reliable service provision for MBT/AD at this scale, although the list of projects is growing. The capacity of the technology to deliver fuel with specification over the long term will be critical to the service delivery, and has not been well demonstrated to date. 

· Reliability and flexibility: The ability of waste management processes 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 Calorific Value (CV) waste, whereas in biological processes the changes in the organic loading will strongly influence the process. In respect of the scenarios considered in the Technical Options Appraisal process:

· 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. Furthermore, larger scale EfW of the type considered here are modular in that they would typically comprise 2 or 3 lines.

· The use of MBT technology provides additional flexibility to respond to composition and market changes. The use of the 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.

· In respect of the use of a third party SRF markets, 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.

Table 13: proven technology

	
	
	Sc A(1)
	Sc B (1)
	Sc B (2)
	Sc D (1)
	Sc D (2)
	Sc H (1)
	Sc H (2)

	Status of 
technology 
assessment
	Base 
score
	5
	5
	5
	4
	4
	3
	3

	
	Score ranged
	1
	1
	1
	0.5
	0.5
	0
	0

	
	Score absolute
	1
	1
	1
	0.8
	0.8
	0.6
	0.6

	Reliability / 
flexibility 
assessment
	Base 
score
	5
	4
	4
	3.5
	3.5
	3.5
	3.5

	
	Score ranged
	1
	0.33
	0.33
	0
	0
	0
	0

	
	Score absolute
	1
	0.8
	0.8
	0.7
	0.7
	0.7
	0.7


.4.12 Performance
Performance is measured in terms of:

· Biodegradable Municipal Waste (BMW) Landfill Diversion: Figure 2, below shows that with the exception of Scenario A, all Scenarios meet the Authority’s BMW diversion targets once the plants are operational. When online the EfW solutions provide slightly higher diversion rates than the MBT solutions. In contrast the MBT solutions are assumed to be online in 2015 as compared to 2017 for the EfW Scenarios, though the net effect is immaterial where it is assumed Edmonton remains available to the Authority beyond 2014. The Scores for this are set out in Table 14 below. 

Figure 2: BMW diversion performance

	[image: image2.emf] 

Total BMW landfilled

-

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

500,000

  2006   2007   2008   2009   2010   2011   2012   2013   2014   2015   2016   2017   2018   2019   2020   2021   2022   2023   2024   2025   2026   2027   2028   2029   2030   2031   2032   2033   2034   2035   2036   2037   2038   2039   2040   2041

 

BMW landfilled (tonnes)

LATS Allowance  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 & RDF @ULV Sc H(2) - MBT-AD & RDF 3rd party




Table 14: BMW diversion performance scores

	
	Sc A(1)
	Sc B (1)
	Sc B (2)
	Sc D (1)
	Sc D (2)
	Sc H (1)
	Sc H (2)

	BMW diversion (%)
	48.50%
	97.70%
	97.70%
	96.80%
	96.80%
	95.80%
	95.80%

	BMW diversion assessment score (ranged)
	0
	1
	1
	0.98
	0.98
	0.96
	0.96

	BMW diversion assessment score (absolute)
	0.5
	1
	1
	0.99
	0.99
	0.98
	0.98


· Recycling and composting performance: 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/inert materials (markets for these are uncertain). This results in the MBT based solutions providing slightly higher recycling rates than the EfW ones. The overall performance is shown in Figure 3 and Table 15 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 would be 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. Such an introduction may not be agreed by certain Constituent Boroughs, therefore an alternative means of reaching the required recycling levels was looked at. 

Figure 3: recycling and composting performance
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Sc 7 is half way because it has a combination of 250ktpa MBT plus remaining to EfW.



Sc3 as Sc7 up to 2023/24 but then Edmonton retrofit is replaced by MBT.




· With the MBT Scenarios 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 AD and this would reduce the National Indicator (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 Constituent Boroughs. This could only be applied to the systems employing MBT technologies as the recycling from EfW systems is not counted towards NI192 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 15: recycling performance verse targets and scores for each Scenario

	
	
	Sc A(1)
	Sc B (1)
	Sc B (2)
	Sc D (1)
	Sc D (2)
	Sc H (1)
	Sc H (2)

	Recycling of 
household 
waste %
	2010
	40.0%
	40.0%
	40.0%
	40.0%
	40.0%
	40.0%
	40.0%

	
	2015
	45.0%
	46.2%
	46.2%
	46.2%
	47.0%
	47.2%
	48.2%

	
	2020
	50.0%
	50.0%
	50.0%
	50.0%
	50.8%
	50.8%
	51.8%

	Recycling / 
composting 
performance 
assessment
	Score ranged
	0
	0
	0
	0
	0.44
	0.44
	1

	
	Score absolute
	0.97
	0.97
	0.97
	0.97
	0.98
	0.98
	1


· Landfill diversion of total waste: The key environmental and cost driver in waste management is the reduction of landfill. Table 16, below, shows the predicted diversion performance of the Scenarios.
Table 16: landfill diversion of total waste

	
	Sc A(1)
	Sc B (1)
	Sc B (2)
	Sc D (1)
	Sc D (2)
	Sc H (1)
	Sc H (2)

	Landfill diversion of total waste
	45.40%
	93.40%
	93.40%
	90.30%
	89.50%
	84.80%
	86.40%

	Landfill diversion of total waste assessment score (ranged)
	0
	1
	1
	0.94
	0.92
	0.82
	0.85

	Landfill diversion of total waste assessment score (absolute)
	0.49
	1
	1
	0.97
	0.96
	0.91
	0.93


· Reduction in residual household waste. A key target set by government is the quantity of residual waste (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. Whilst the performance of this parameter is strongly dependent on waste growth assumptions and future waste growth is uncertain, recent data suggests that waste growth has reduced. Should this continue it may mean that the 225kg target is achievable under all Scenarios.
Table 17: reduction in residual household waste

	
	
	Sc A(1)
	Sc B (1)
	Sc B (2)
	Sc D (1)
	Sc D (2)
	Sc H (1)
	Sc H (2)

	Residual waste 
generation 
kg/person
	2010
	272
	273
	273
	272
	273
	272
	272

	
	2015
	249
	249
	249
	246
	245
	240
	240

	
	2020
	232
	232
	232
	229
	229
	224
	224

	Residual waste 
assessment
	Score ranged
	0
	0
	0
	0.45
	0.45
	1
	1

	
	Score absolute
	0
	0
	0
	0.02
	0.02
	0.04
	0.04


.4.13 Technical options appraisal outcomes and conclusions

The scores of the assessment excluding the cost aspects of each of the scenarios are given in Table 18. These are weighted and normalised by the range and absolute methodologies. 

Table 18: technical score and financial cost comparison

	
	Total weighting %
	A(1)
	B(1)
	B(2)
	D(1)
	D(2)
	H(1)
	H(2)

	Cost of project
	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 Technical Options Appraisal as performed by Ramboll AEA shows that:

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

· 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 third party markets being more closely grouped (within approximately 2 to 4%)

· Under the ranged normalisation methodology Scenario H(2) MBT facilities supplying to third 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).

� 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%





