
 

 
East Sussex and  
Brighton & Hove 
Integrated Waste  
Management 
Contract 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Initial Qualitative BPEO Appraisal 
of the Onyx Aurora Proposals & 

Scoping Exercise for Detailed 
Quantitative BPEO 

 
 

A Final Report produced to support 
the BAFO submission of the Onyx 

Environmental Group 
 

 
January 2002 

 



 

 
Initial Qualitative BPEO Appraisal of the Onyx Aurora  

Proposals & Scoping Exercise for Detailed Quantitative BPEO 
(BAFO VERSION) 

 
Contents 
 
p. 2 Introduction 

p. 4 Executive Summary 

p. 8 Section 1: What is a “Best Practicable Environmental Option”? 

p. 11 Section 2: General comparison of the Onyx proposals against key criteria 

p. 14 Section 3: Objectives 

p. 21 Section 4: Deliberative process undertaken by Onyx Aurora 

p. 51 Section 5: Evaluation of options 

p. 54 Section 6: Scoping for quantitative BPEO 

p. 57 Section 7: Conclusions 

p. 58 References 

p. 59 Internet References 

p. 60 Glossary 

 
List of Schematics 
 
p. 21 Schematic 1: Global BAFO Strategy 

p. 23 Schematic 2: Artist’s Impression, Proposed EfW Facility at Newhaven 

p. 32 Schematic 3: Household Density Map Showing the Location of the Waste Disposal Assets 

p. 33 Schematic 4: Drivetime Analysis for Household Waste Recycling Sites 

p. 34 Schematic 5: Buhler Composting Plant, Vlissingen-Oost, Netherlands 

p. 36 Schematic 6: Onyx Materials Recovery Facility at Portsmouth 

p. 42 Schematic 7: Onyx EfW facility at Cergy Pontoise 

p. 50 Schematic 8: Onyx Integrated Waste Management Strategy 

Page 1 of 60 
 



 

 

Introduction 

 

East Sussex County Council and Brighton & Hove City Council (referred to as "the Councils") are 

seeking to appoint a private sector partner to provide an Integrated Waste Management Service 

(IWMS) under a 25-year contract.  Following the pre-qualification process, the Councils invited 

Tenderers to submit proposals for sustainable and integrated waste management solutions.  

Onyx Aurora Ltd (referred to as "Onyx") submitted a proposal that provided what Onyx considers 

to be the BPEO for the industry and region in the context of contractual and other practical 

limitations.  Following further consultation with the Councils, Onyx has revised the options 
and optimised the proposal. 
 

This final scoping exercise provides an appraisal of the Onyx Best And Final Offer (BAFO) 

proposal to provide integrated waste management services in terms of the 'Best Environmental 

Option' (BEO).  The BEO is considered in the context of contractual, practicable and economic 

constraints in order to determine whether the proposals can be considered to represent the 'Best 

Practicable Environmental Option' (BPEO).   

 

The BPEO appraisal is realised by comparing various scenarios in qualitative terms and by 

documenting the decision process that has resulted in the current strategy.  It should be noted 

that the majority of the reasoning described in this report has been extracted from the Onyx 

decision-making process itself, much of which is re-produced from the submitted tender proposal, 

which serves to demonstrate the inherent transparency of the Onyx proposal. 

 

A more detailed quantitative approach can be employed at a later stage using Life Cycle Analysis 

(LCA) tools such as WISARD. This may be more effectively implemented immediately after the 

procurement process and/or throughout the operational phases of the contract in order to provide 

continual improvements.  To this end, the report also serves as a scoping exercise for a more 

detailed quantitative BPEO. 

 

To summarise, this document is designed to demonstrate that Onyx is aware of all the relevant 

issues required to deliver a BPEO solution and to satisfy the Client that Onyx can provide the 

best overall waste management solution. 
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Section 1 describes the concept of BPEO, how it applies to waste management and which 

criteria are considered applicable to an assessment of the Onyx proposal. 

 

Section 2 comments on the Onyx proposals against the key BPEO considerations, specifically 

the waste hierarchy, proximity principle, self-sufficiency and other criteria. 

 

Section 3* sets out the objectives of this study and looks at the generation of the various options 

and the criteria by which they are compared throughout the appraisal. 

 
Section 4* provides the qualitative analysis of the deliberative process undertaken during the 

design and formulation of the Onyx proposals. 

 

Section 5* evaluates the options and summarises the results of this qualitative analysis. 

 
Section 6 proposes a specification for conducting a detailed quantitative BPEO and describes 

the tools, which may be employed to undertake this analysis should it be considered necessary. 

 
Section 7* sets out the summary and conclusions of this study. 

 
* This document has been revised and updated continually throughout the procurement process in 
order to ensure the BPEO is an inherent feature of the proposal. 
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Executive Summary 
 

This report provides an initial qualitative assessment of the proposed Onyx strategy in order to 

demonstrate the decision-making processes behind the Onyx approach and the logical thought 

process used in the development of the BPEO.  The study also provides a scoping exercise to 

determine the key criteria that might be considered in a detailed quantitative BPEO assessment. 

 

A quantitative assessment would be best achieved by utilising LCA techniques, perhaps 

employing the WISARD computer based model.  The WISARD analysis, however, would be best 

conducted at the final offer stage as part of the on-going improvement conditions of a 

comprehensive proposal.  In general, tools such as WISARD are used to validate proposals 

which have been designed using recognised principles of best practice waste management, an 

iteration of practicable options, experience of industry practice and technology developments, 

and a demonstrable and auditable deliberative process which ensures best practice is achieved. 

 

In view of these points, this report examines the deliberative process undertaken by Onyx and 

determines why facility numbers, locations, sizes, technologies and strategies have been chosen 

and why they are likely to constitute BPEO.   

 

The work to date has included numerical analysis, but has also relied on the Onyx experience in 

developing an integrated waste management infrastructure for Hampshire, and an understanding 

of a wide range of industry issues and market trends. 

 

It should also be noted that WISARD does not necessarily provide an exhaustive and detailed 

numerical analysis of the environmental effects of alternative options nor is it intended to 

challenge the outcome of the deliberative process.  In fact it is suggested that the latter should 

carry greater authority as the procurement process evolves and active community involvement 

instils "ownership" of the adopted strategy.   

 

LCA tools such as WISARD are useful in this context for assessing how the environmental 

impacts associated with a particular strategy might vary with changes to some of the key 

assumptions underpinning the existing strategy.  These tools therefore will serve to quantify the 

already qualified assessment. 

 

When determining BEO, financial cost is not considered except where it has a directly identifiable 

and demonstrable relationship to environmental impacts.  The methodology has been to assess 

what would be considered as the Best Environmental Option (BEO) in any given situation, and 
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combine this with the economic and practicality issues in order to determine a Best Practicable 

Environmental Option (BPEO). 

 
The Onyx tendering and management team has formulated the following 3 scenarios for 

assessment.   

 
Base Case – 2005 (see Annex 1) 
Current waste management scenario, including waste projections for 2005. 

 
Case 1 – 2008 (see Annex 2) 
Onyx proposed 2008 scenario (EfW operational). 

 
Case 2 – 2012 (see Annex 3) 
Onyx proposed 2012 scenario (envisaged final scenario with all proposed facilities operational). 

 

Selection of Cases 
Many strategies and scenarios have been considered throughout the tendering process.  This 

BPEO only presents the filtered Cases that are useful to the reader in understanding the 

selection criteria and how they are applied.  This document is intended to demonstrate that 

BPEO is a key consideration, and that it can and has been achieved, rather than provide an 

exhaustive list of the considered options. 

 

The Base Case is taken as the projected waste management scenario in 2005, given estimated 

waste growth and no further development of recovery or recycling. 

Case 1 is the Onyx preferred option until 2008. 

Case 2 is the final preferred option. 

As is evident from the conclusions section, Case 2 is preferable, in BPEO terms, to Case 1.  

However, practicalities, limitations on sensible development, investment rates, and restrictions 

that are desirable in order to prevent adverse environmental effects, dictate that the development 

be phased.  In fact, overall this provides the best solution with optimum environmental effects. 

 

Later in this report, Cases 3, 4, 5, and 6 have been taken as representative of a large number of 

possible scenarios.  They are used to illustrate the BPEO process and to demonstrate the 

decision-making considerations involved in determining the BPEO. 

 
Since there are in theory an unlimited number of possible scenarios, a variance either side of 

Case Scenarios 1 and 2 was considered for this study both to provide some measure of 

sensitivity and to justify why the proposed scenario constitutes BPEO.  Whilst some alternative 
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cases are considered, any examples that prevent meeting contract targets, such as the removal 

of the EfW facility from the proposal, are not considered.  By definition, this would constitute a 

non-BPEO approach.  Should Onyx be the successful contractor, site specific BPEO would be 

conducted to validate each key process considered (e.g. construction of EfW, composting site, 

MRF) during the contract implementation phase. 

 
The deliberative process considered: 
- Number of facilities 

- Location of facilities 

- Sizing of facilities 

- Technology employed at facilities 

 
The assessment criteria: 
- Transport 

- Performance Targets 

- Resources 

- Energy 

- Residues 

 

The assessment criteria have been selected based on literature surveys of reputable BPEO 

studies (see references section) and key environmental criteria that must be considered when 

assessing environmental impacts. These criteria have been weighted according to the needs of 

the specific project.  The specific needs of this project, within the boundaries set by the client 

specification (ITT), are based on existing resources, facilities and infrastructure in the area, and 

existing environmental conditions (e.g. geographical, geological, demographic distribution etc.).  

Much of this information can be drawn from the Waste Local Plan, which is specific to the area. 

 

Onyx’s proposed integrated waste management solution addresses the requirements of the 

Councils Invitation To Tender (ITT) specification within the geographical and financial constraints 

imposed.  The solution proposed represents the Best Practicable Economic and Environmental 

Option that is technically and commercially viable.  Further considerations were made during the 

consultation phase in preparation of a BAFO proposal. 

 

The scenario considered to offer the final optimised BPEO is Case 3, in which Onyx have 

implemented the full strategy envisaged for 2012.  Case 2 should be considered as the BPEO for 

2008. 
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In conclusion, the proposed strategy of development and the final integrated scheme 
offered by Onyx is determined to provide BPEO within the parameters of this qualitative 
assessment.  A detailed quantitative BPEO together with continuous consultation and 
iteration of this analysis will provide further evidence to validate this claim and ensure 
continual improvement throughout the contract life. 
 

Page 7 of 60 
 



 

Section 1 
What is a "Best Practicable Environmental Option"? 
 

The UK concept of BPEO was first described in the Fifth Report (1976) of the Royal Commission 

on Environmental Pollution (RCEP).  For a given waste stream and region, the BPEO was 

defined as "the optimum combination of available methods of disposal so as to limit damage to 

the environment to the greatest extent achievable for a reasonable and acceptable total 

combined cost to industry and the public purse".   

 

With respect to East Sussex, the Waste Local Plan states BPEO as "the outcome of a systematic 

consultative and decision making procedure which emphasises the protection of the environment 

across land, air, and water.  The BPEO procedure establishes, for a given set of objectives, the 

option that provides the most benefits, or least damage to the environment as a whole, at 

acceptable cost, in the long term as well as in the short term". 
 

BPEO analysis involves the comparison and evaluation of selected alternatives.  The preferred 

option will be that which provides the optimum balance in terms of pollution effects (e.g. 

discharges to land, sea and air) and minimises harm to the environment, while taking into 

account the economic costs and practical limitations. 

 

BPEO was introduced into the licensing process via the Environmental Protection Act of 1990 

and is relevant to specific processes, such as Energy from Waste, via the Integrated Pollution 

Control (IPC) regime.  The Environment Agency guidance document "E1" describes how a 

process and site specific BPEO may be undertaken in order to determine the best technology 

that may be applied.  This analysis should be undertaken once a particular waste management 

scheme has been decided.  Whilst referring back to the integrated scheme, it can be undertaken 

as a stand-alone exercise to achieve site specific BPEO.   

The need for a new integrated waste management scheme in the East Sussex area is driven by: 

• 

• 

• 

• 

• 

• 

The known and anticipated introduction of new and more stringent European Union (EU) 

legislation relating to landfill, incineration and composting 

The need to respond to UK Government policy and targets as set out in Waste Strategy 2000 

The steady decline in landfill void space available in the region 

The increasing costs of disposal, reduction in competitive pricing and the landfill tax 

The rapid depletion of 2 in-county landfills which represent the only significant final storage 

facilities currently available 

Increasing quantities of waste arisings 
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The description of BPEO in the DETR’s Waste Strategy 2000 concerns itself with the policy 

objectives applicable to waste management for the period 2000 to 2020.  In this document, the 

DETR calls for decision makers to consider three key criteria in assessing BPEO: 

1. The waste hierarchy  
2. The proximity principle  
3. Self-sufficiency  
 

Further criteria outlined in Waste Strategy 2000 are: 

Comprehensiveness • 

• 

• 

• 

Flexibility 

Iteration 

Transparency 
 
Methodology 
The methodology for this study has been to follow the audit trail of the decision-making process 

by interviewing Onyx development team personnel, studying relevant documentation (see 

References) and explaining the reasoning behind the strategy from the submitted proposals.  

 

Since formal BPEO analysis would require a more rigorous method we propose to provide a 

scoping framework within this document for a detailed quantitative BPEO.  This may for instance 

utilise WISARD, a Life Cycle Analysis tool, or other similar and appropriate methods. 

 
Life Cycle Analysis (LCA) 
LCA should be used when conducting BPEO analysis in order to ensure "cradle to grave" 

considerations are taken into account.  WISARD is an LCA computer model developed for the 

DETR (now DEFRA) and the Environment Agency by Ecobalance UK (now part of Price 

Waterhouse Coopers) and has been available since December 1999. 

 

Furthermore, Waste Strategy 2000 discusses the benefits of LCA in helping to find "an overall, 

optimal, environmental solution for managing waste" and notes the availability of the WISARD 

software package. 
 

Although LCA has not been used quantitatively in this study, its use may be expanded in a further 

qualitative assessment.  The use of WISARD is considered in the scoping study described in 

Section 6. 
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The methodology for this stage of the analysis has been to:  
1. State and simplify the objectives of the contract in order to set technical constraints on the 

project and limit the number of feasible scenarios (Section 3) 

2. Define the Base Case and generate the possible options (Section 3) 

3. Discuss the deliberative process in terms of facility size and location and service provision 

(Section 4) 

4. Evaluate the options against selected criteria (Section 5) 

5. Summarise the outcome and validate the BPEO (Section 7) 
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Section 2 
General comparison of the Onyx proposals against key criteria 
 

1. The waste hierarchy 
The 424 million tonnes of waste produced annually in the United Kingdom, a figure that is 

growing at a current rate of 3% a year, combined with diminishing landfill reserves and the 

requirements of the Landfill Directive, mean that majority landfill disposal cannot be considered a 

long-term solution. In trying to find ‘an overall, optimal, environmental solution’, Waste Strategy 

2000 introduces a waste hierarchy, whereby decision-makers must first consider opportunities to 

reduce the generation of waste-by-waste minimisation followed by reuse, recovery and final 

disposal. Through waste minimisation, defined as ‘prevention of waste at source’, the 

government has set targets such as reducing industrial and commercial waste to 85% of 1998 

levels by 2005, increasing the recycled content of newsprint to 70% by 2006, and recycling 25% 

of household waste by 2005. 

 

The waste hierarchy outlined below has been a principal guide in formulating the BPEO for this 

integrated waste management strategy: 

 

1. Reduction - Reduce the generation of waste (by waste minimisation) 

2. Reuse - Reuse wastes as substitute materials wherever possible 

3. Recovery - Recycle, compost, and recovery (of resources such as energy) 

4. Final disposal 

 

Waste Strategy 2000 points out that within the hierarchy opportunities for recycling and 

composting must be considered before incineration is exploited.  Onyx has applied the waste 

hierarchy principles to the design of its submission in that we focus on waste minimisation as the 

first step, followed by the implementation of a strategy that will maximise materials recovery, 

initially via green waste composting, and then dry recyclables.  Energy from Waste is employed 

to supplement recovery (of energy and materials such as metals), whilst also providing 'beneficial 

use' of residues as aggregates.  Landfill is considered as a final repository for residual wastes. 

 

The Onyx strategy outlines proposed initiatives to promote waste reduction and recycling at all 

levels and therefore to support the ambitious national targets set in Waste Strategy 2000.  Onyx 

will appoint a Waste Minimisation Officer to work with Council and Community Groups and to 

secure funding for recycling projects where appropriate.  In addition, Onyx will appoint an 

Education and Communications Officer to work closely with schools and colleges to promote 

sustainable resource use and waste management ideas within the educational sector.  According 

to Onyx’s ethos of service to the communities, these Officers will also respond to public concerns 
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relating to waste minimisation.  By appointing resources and personnel to this task, the Onyx 

strategy provides for an extensive programme of activity and support with community members, 

local authorities and all interested groups. 

 

Minimisation activities 
Onyx have learnt from experience that a diverse approach to waste minimisation, working with 

District and Borough Councils, County Councils and organisations in the public and private 

sectors, proves the best way to achieve waste reduction goals.  Onyx currently maintains 

relationships with organisations such as Wastewatch, Incpen (Industry Council for Packaging & 

the Environment), the European Waste Club and DEFRA concerning the various waste reduction 

measures that are taking place in the UK and further afield.  By appointing a Waste Minimisation 

Officer and an Education and Communications Officer, Onyx will be able to work together with a 

steering committee of Unitary and County members to maintain these relationships and to 

develop new relationships with local organisations and community groups.  

 

Packaging and purchasing 
As product packaging produces a large proportion of household waste, approximately 4.5 million 

tonnes per annum in the UK, encouraging responsible product packaging and consumer 

purchasing power are important elements of waste minimisation.  Onyx proposes to work with 

consumers and commercial groups to reduce production and consumption of unnecessary 

packaging.   

 
2. The proximity principle  

This requires that Contractors dispose of waste as close to the place of production as is 

practically possible.  The intention is to avoid unnecessary transportation of waste and 

associated pollution, and to ensure environmental externalities/costs are not transferred to 

communities that are not responsible for the waste arisings. 

 

3. Self-sufficiency  
Regional self-sufficiency is an aim related to the proximity principle.  Not only must counties 

dispose of waste close to the place of production, but also they must aim to be self-sufficient 

within their own county.  The Onyx proposals focus on self-sufficiency, with facilities designed to 

manage in-county waste arisings only and not to attract out-of-county waste production.  In 

parallel to this, where it is sensible for the BPEO to utilise out-of-county repositories for waste 

treatment, recovery or disposal, this shall be considered on a case-by-case basis within the 

overall framework of the strategy.  This statement should be qualified, in that the Onyx proposal 

will not be reliant on out-of-county disposal. 
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Comprehensiveness • 

• 

• 

• 

All recognised and viable waste management technologies have been considered.  Onyx 

believes that combining technologies, that is, composting, materials sorting and recovery (MRF), 

EfW incineration, alternative 'new' technologies and landfill, together with community recycling 

and waste minimisation initiatives, offers the best overall waste management solution and 

ensures that we could remain the BPEO over time. 

 

Flexibility 
The Onyx submission has built-in flexibility with regards to technology choice and non-key facility 

location. The significance of flexibility is that the strategy proposed in the Onyx BAFO represents 

a BPEO for the current time. As the BPEO may change over the duration of the contract, it is 

fundamentally important that there is some flexibility in the approach. This ensures that the 

overall combination of waste management activities could be continually improved and adapted 

to provide the sustainable waste management BPEO. Any such improvements and adaptations 

would follow technological, legislative, market, environmental, logistical and practical 

developments over the 25-year contractual period.  BPEO is therefore an iterative process, which 

must be repeated during the operational phases. 

 

Iteration 
The concept of BPEO does not explicitly require the consideration of social impacts. However, 

Onyx believes that such impacts cannot be ignored. Accordingly Onyx proposes to implement 

extensive public consultations, including the construction of community advisory Groups and the 

appointment of independent consultants to act as mediators, thereby ensuring that all social 

implications are considered.  Onyx would employ an iterative process of BPEO analysis 

throughout the consultative process to ensure all aspects of environmental performance and 

impact are continually considered and improved, taking into account public and stakeholder 

concerns. 

 

Transparency 
Onyx prides itself on its open and transparent relationship with clients and the public. The 

Company would ensure that this continues and develops throughout the contract period should it 

be successful with its proposals. 
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Section 3 
Objectives 
 
The objective of the submission by Onyx is to move away from a landfill-based solution to a fully 

integrated, modern and efficient waste management service. 

 

Onyx’s philosophy is to develop an interacting network of state-of-the-art waste management 

facilities on sites that are suited for the purpose and at locations that are both environmentally 

and geographically appropriate. This leads to the development of a coherent service delivery plan 

that is capable of producing the required outputs in a safe, timely, cost-effective, attractive, 

environmentally acceptable and deliverable form. 

 

This effectively sets the fundamental constraint issued as part of the Invitation To Tender and the 

strategy proposed must fulfil this objective. 

 
Specific contractual obligations 
The following contractual obligations must be satisfied in order to meet the terms of the contract: 

• 

• 

• 

• 

Compliance with European Directives, most notably the Landfill and Waste Incineration 

Directives and associated targets therein, and subsequently the UK Government 

transposition interpretation into the UK legislation  

UK Government policies and targets and specific local performance targets 

"A Way with Waste", and "Waste Strategy 2000" 

Further contractual requirements relating to access to Household Waste Recovery Sites 

(HWRS) and constraints set by practicality, site tenure, availability of sites set by the contract, 

existing contracts with suppliers and financial issues, which have been considered and are 

contained in full in the Invitation To Tender (Volume 1) 

 
Qualifications and Assumptions: 
Technical Assumptions 

1) Waste Growth:   
The waste growth projections both for the East Sussex area and the nation as a whole 

are uncertain. Current waste arisings for East Sussex and Brighton & Hove are circa 

380,000 tonnes per annum and the Councils propose four possible waste growth 

scenarios against which they will evaluate tenders. For our modelling purposes, we have 

selected a ‘medium growth’ scenario with a growth rate of approximately 2% per annum 

for the first four years and a declining growth rate thereafter. This comprises growth from 
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both increased numbers of properties and increased per capita waste production.  This 

scenario is used to calculate the waste arising projections for the Base Case in 2005. 

 

2) Plant Performances based on input (General): 
Recycled Recovery Residue 

Composting  100%  n/a  n/a   

EfW   27%  68%  5% 

MRF   85%  n/a  15% 

HWRS   58%  n/a  42% 

 These are the assumed waste flows in 2008. 

 

3) Waste Collection Statistics (Source Separation Plan) 
27.5% of the waste stream comprises paper and card. 

85% of the available paper and card is actually recoverable. 

80% of properties in the County will be served by a separate collection scheme for paper 

and card, plastic bottles, mixed metal cans and glass bottles and jars. 

Residents will be provided with a 140-litre wheeled bin for paper and card, plastics, and 

cans.  These bins will be emptied fortnightly. 

By 2005, 80% of the properties being served by the separate paper and card scheme will 

be active participants. 

 

4) Bring Bank Assumptions 
Performance remains constant for all materials except glass, which is enhanced by 50%. 

 
5) MRF Facility 

Paper and card sorting separates materials into 3 grades: 

Newspaper and magazines   75% 

Mixed paper and card packaging  13% 

Brown corrugated card    7% 

Residue     5% 

Co-mingled MRF including plastics and tins to be developed. 

 

6)  Household Waste Recovery Site Operation 
Green garden waste is 33% of site input 

Recovery of green waste as per following profile: 

• 2002 40% 

• 2004 50% 
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• 2005 100% 

Inert Waste comprises 20% of total site input and has a recovery profile as per green 

waste. 

Other recyclables comprise 5% of total site input and have a recovery profile as per green 

waste. 

 

Waste Local Plan constraints 
1) Available sites 

The "Waste Local Plan" sets out appropriate sites and criteria for development of waste 

management facilities in the East Sussex region.  The Onyx proposals focus on these 

sites. 

 

2) Targets 
The contract sets out statutory targets for recycling and recovery that must be satisfied in 

order to meet government and contractual obligations.  The recycling and recovery 

targets set by the Councils reflect those set out in both DETR’s (now DEFRA) national 

waste strategy document 'Waste Strategy 2000 for England and Wales', published in May 

2000 and the EU Landfill Directive. 

 

Where bottom ash incineration residues from incineration are recovered, this shall be deemed 

'beneficial use' and this shall not contribute directly to the recycling rates. 
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Materials recycling targets 

Target B&H Rate ESCC 
Rate 

Waste 

By 31st March 2004 
(over the preceding 12 months) 

16% 18% 

1st April 2004 - 31st March 2005 
(over the 12 months) 

20% 18% 

1st April 2005 - 31st March 2006 
(over the 12 months) 

26% 27% 

1st April 2006 - 31st March 2008 
(over consecutive 12 month periods) 

30% 27% 

1st April 2008 - 31st March 2009 
(over consecutive 12 month periods) 

30% 30% 

1st April 2009 - 31st March 2016 
(over consecutive 12 month periods) 

33% 33% 

1st April 2016 onwards 
(over consecutive 12 month periods) 

33% 33% 

 
 
 
 
 
 
Household waste 
to be recycled 
 

 

Materials and energy recovery targets 

Target B&H and ESCC Rate Waste 

By 31st March 2006 
(over the preceding 12 months) 

40% 

1st April 2006 - 31st March 2008 
(over consecutive 12 month periods) 

> 40% 

1st April 2008 - 31st March 2009 
(over consecutive 12 month periods) 

45% 

1st April 2009 - 31st March 2015 
(over consecutive 12 month periods) 

> 45% 

1st April 2015 - 31st March 2016 
(over consecutive 12 month periods) 

67% 

1st April 2016 onwards 
(over consecutive 12 month periods) 

> 67% 

 
 
 
 
Recovery rate for 
Municipal Waste 
 

 
Generation of options 
All the scenarios, bar the Base Case, assume that by 2007 there will be a source-separated 

collection of residual waste and dry recyclables in place.  Collected recyclables will go to a 

Materials Recycling Facility (MRF) from where the recovered fraction will be sent to appropriate 

reprocessors.  Collection rounds, waste flows to and from the HWRSs and MRFs do not vary 

between scenarios.  Green waste collected at the HWRSs is sent to the composting site with 

other waste from HWRSs going to the nearest or most appropriate landfill facility. 
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The BEO for each scenario was assessed for each of the qualitative performance criteria 

described below against the Base Case (Section 5). 

 
Not all the possible options are assessed, as this is not a sensible course of action for a 

qualitative appraisal.  Rather a 'sensitivity analysis' approach is undertaken in order to determine 

the effects of the assessment when we look at, for instance, more or less recycling and recovery.  

For the purposes of this demonstration a variance in facility numbers (which covers compost 

sites, MRFs, HRWSs, transfer stations, incineration and new technologies) is considered. 

  

Base Case: current scenario (projected for 2005) 
See Annex 1. 

The Base Case is considered to be the waste management scenario as it currently stands in the 

region covered by the contract, with the necessary projections to year 2005 in order to provide a 

direct comparison to the Onyx proposals. 

 

The majority of collected residual waste is deposited directly into the two in-county landfill sites 

(at Beddingham and Pebsham).  It should be noted that there is some disposal outside the 

county and it is assumed that this will continue into the future.  

 

Once the contract begins, there will be several developmental stages culminating in an integrated 

scheme in 2005. The complete strategy in 2012 will employ either an Anaerobic Digestor or an 

alternative 'new technology'. 

 
The two cases below represent the fundamentally important goals in the development of a waste 

management solution with regard to BEO. 

 
Case 1: 2008 scenario as proposed by Onyx 
For a summary of Case 1, see Annex 2. 

  
Case 2: 2012 scenario as proposed by Onyx 
For a summary of Case 2, see Annex 3. 
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Table 1. Onyx bid 2012 

Facility Location Capacity (tpa) Operational Date 

Energy from Waste North Quay, 

Newhaven 

225 000 2008 

Materials Recovery Hollingdean Depot, 

Brighton 

100 000 2004 

Composting Plant Golden Cross, 

Hailsham 

45 000 2005 

Waste Transfer Stn. Northern Area, 

Uckfield 

40 000 2005 

Waste Transfer Stn. Hollingdean Depot, 

Brighton 

100 000 2004 

Waste Transfer Stn. Pebsham 90 000 2007 

New Technology RDF Plant 

Pebsham 

75 000 2012 

 
Sensitivity analysis 
In order to assess the environmental implications of varying these proposals either side of the 

proposed optimum, a further 4 cases have been considered.  The alternatives have been 

qualitatively assessed in order to provide some justification of the final option selected. 

 

Case 3 - As Case 2, but no transfer stations - this option addresses the impact of direct delivery 

by RCV to disposal facilities rather than bulking waste. 

 
Case 4 - As Case 2, but MRF relocation - this option addresses alternative locations for facilities.  
 
Case 5 - As Case 2, but fewer transfer and treatment facilities - this option addresses less 

recycling tonnages.  

 
Case 6 - As Case 2, but additional transfer and treatment facilities - this option addresses more 

recycling tonnages or the same tonnages but more facilities. 
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Further assessment 
During further assessment between the initial offer and BAFO stages, the locations of the 

Materials Recycling Facility and the Green Waste Composting facility options have been 

reconsidered and alternative sites selected which offer an improvement on the initial proposal.  In 

Section 4 we discuss the reasons for the relocations of these facilities in further detail. 
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Section 4 
Deliberative process undertaken by Onyx Aurora 
 

The wealth of experience and know-how within the Onyx Group has allowed Onyx Aurora to 

design and formulate a proposal that offers the BEO within the framework of contractual, 

logistical and economic constraints set by the Invitation To Tender and other relevant policy 

documents and strategic guidance.  This in effect delivers the BPEO.  This section of the report 

describes the deliberative process and logical reasoning behind the particular integrated waste 

management scheme proposed.  It also reproduces and elaborates on the description of the 

strategy provided in the Onyx proposal. 

 

Schematic 1 below describes the overall global BAFO strategy proposed by Onyx, which would 

be fully operational, i.e. including new technology, by 2012. 
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Number of facilities 
The number of facilities has been selected based on a judgement of the sizes necessary to 

achieve economies of scale, the available locations as specified in the Waste Local Plan and the 

projected growth of waste arisings.  An analysis of the effects of variations on the selected 

number of facilities is considered throughout this Section and in Section 5. 

 
Location of facilities 
The selection of appropriate site locations for waste treatment facilities is clearly a key aspect of 

the BPEO determination.  This issue is more important in the context of this tender than in 

previous tenders submitted by Onyx.  Firstly, this is because the Councils do not intend to 

transfer any suitable sites for waste management to the successful contractor.  Secondly, there is 

no recent history of processes such as Energy from Waste being employed within the Unitary or 

County area and therefore there is reason to expect there will be local resistance to any 

proposals that are put forward by contractors. 

 

The Onyx approach throughout the tender process has been to consider the sites in two ways 

according to their nature.  Onyx proposes one approach for sites and processes that we regard 

as key.  The key site in this instance is the proposed Energy from Waste facility at North Quay, 

Newhaven.  Another less prescriptive approach is suggested for non-key facilities for which 

Onyx is unable to be entirely location specific at this stage.  This study has maintained the 

assumptions made in the submitted proposals on the locations of all facilities as this is required 

for the purposes of the BPEO appraisal albeit qualitative. 

 

The key facility 
In determining which location to select for the development of the key facility, which in this case is 

a 225,000 tonnes per annum capacity Energy from Waste Incineration plant, Onyx considered 

two main criteria: 

 
• Is the site suitable for waste use and has this been identified in the waste planning process 

(i.e. in the Waste Local Plan)? 

• Are the site ownership and occupation arrangements such that there is reason to be confident 

that the site could be secured with an appropriate tenure of the land required? 

 

The former statement takes into account BPEO considerations in that the Waste Local Plan has 

already assessed environmental criteria in the determination of appropriate sites. 
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Having reviewed all available information, visited and appraised all sites and taken account of the 

waste planning process, Onyx have selected the North Quay site in Newhaven as the location for 

the key facility.  The specific location on the North Quay site is identified in the Waste Local Plan.  

Details of the current ownership and occupation arrangements are included within the Onyx 

BAFO proposal. A more detailed assessment of the Newhaven site and alternatives, including 

Mountfield Mine, are set out in a separate ‘planning and environmental issues’ paper included in 

the submission. 

Schematic 2: Artist’s Impression, Proposed EfW Facility at Newhaven 
 

Onyx have also carried out a pre-feasibility study on the North Quay site both in terms of the 

potential environmental impact of any proposed facility and the likely traffic impacts.  Both of 

these preliminary documents form part of the current tender submission.  The summary of the 

decision is that the site largely satisfies the planning and environmental criteria, which are set out 

in the Waste Local Plan.   

 

Fallback position 
If the site on the North Quay proves to be unavailable or non-deliverable in planning terms or with 

respect to BPEO, Onyx would propose a fallback position that avoids a termination.  The current 

proposal is to nominate the former cement works site at Upper Beeding in West Sussex as a 

fallback. In the event of a failure to deliver the necessary site and consents in Newhaven, Onyx is 

able to pursue the key facility being located at this site that is owned by Hargreaves Ltd. 

 

In many ways, particularly from the environmental and planning perspective, this site may be 

more suited to housing a Energy from Waste facility than the selected site, however, it is out-of-
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county and hence Onyx have chosen not to rely on it at this stage.  Again, this relates to the 

principle of self-sufficiency that is key to BPEO. 

 

In this way, Onyx maintains a BPEO validated strategy in either case. 

 

Alternative modes of transport 
It could be argued that the proposed strategy diverts from the Waste Local Plan in its proposal to 

bring all of the waste onto the site by road vehicles as opposed to by barge or rail.  The feasibility 

of both of these alternative models for transport are addressed in the section below, and have 

been considered throughout the BAFO tender. 

 

Transportation by rail 
The Symonds report, which addresses transport of waste to the location of the EfW facility, states 

that "an initial review of the economics of transporting waste by rail would suggest that this is 

unlikely, given the geographical layout of the existing rail network and the relatively short 

distances involved between the main centres of waste arisings in Brighton, Hove, and Lewes".  

Onyx will, however, continue to investigate the possibilities for access to the EfW site and will 

respond to any viable alternatives. 

 

Transportation by sea 
A loading wharf exists close to the proposed site on the River Ouse.  Subject to commercial 

demand for the bottom ash produced by the EfW facility, it may be possible to take the material 

by barge to other ports around the coast. 

 
Transportation by road 
Having assessed various options for waste transport to the EfW facility, the preferred method at 

the present time is by road. Onyx will, however, continue to investigate any practicable 

alternatives to maintain the BPEO regarding waste transport. If all the waste is delivered to the 

site by road, the EfW facility is likely to involve 24-26 two-way trips/hour.  This flow is likely to 

occur outside the background peak hour periods and should have little impact on the highway 

capacity of the surrounding road network. 

 
Location of non-key sites 
Onyx considers the locations of waste transfer stations, composting facilities and the MRF waste 

sorting plants to be non-key relative to EfW locations.  This experience is derived from previous 

experience in Hampshire where the precise locations of all such facilities were determined in the 

early years of the contract by an iterative BPEO consultation with local stakeholders.  Onyx 

believes that this approach provides a better value for money approach for the Client, ensures 
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BPEO is maintained throughout the contract life, and avoids artificially inflating land prices or 

unfairly favouring a particular party due to property tenure alone. 

 

However, for costing purposes and likewise for the purposes of demonstrating a BPEO compliant 

bid, Onyx has had to be as specific as possible in respect of the location of such facilities and the 

preferred locations are outlined in the table below. 

  

Planned Process Location  Current Owner 

Green Waste 

Composting 

Golden Cross Industrial 

Estate, Hailsham 

Lawsons Commercial Estate 

Agents are acting for site owners 

Materials Recovery 

Facility 

Hollingdean Depot, 

Brighton 

Brighton & Hove Council 

Transfer Station East RDF Site, Pebsham Not applicable 

Transfer Station North Uckfield area Not applicable 

Transfer Station West Hollingdean Depot, 

Brighton 

Brighton & Hove Council 

 

Since the initial BPEO scoping exercise the location of the Materials Recovery Facility and the 

Green Waste Composting sites have changed.  The final choices (for the purposes of the BAFO 

proposal) are discussed below (within the relevant section). 

 

In the event that any one of the non-key sites cannot be acquired or delivered through the 

planning process, or if a better environmental option becomes available, Onyx will assume the 

responsibility to re-locate sites. This responsibility includes any consequences on the budget, 

programme or performance of the contract. 

 
Sizing of facilities 
Onyx has determined the required capacities for the various waste treatment facilities by 

considering the waste production and growth projections, the plant performance characteristics 

and the site or highways limitations where appropriate. 

 
Technology employed at facilities 
The BPEO relevant to specific technology and process choices made at individual sites will be 

conducted prior to the implementation stage.  This will refer back to the overall BPEO produced 

for the integrated strategy in order to ensure that there is no compromise of the integrated 
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strategy.  The IPC regime (now the IPPC regime), for example, describes a detailed methodology 

for conducting BPEO (E1 Guidance Note).  This methodology must therefore be reproduced as 

part of any submission to the Environment Agency where authorisation is required. 

 
Achieving the targets set out in the specification for the tender will require the shift from a landfill-

based waste management policy to a technology based arrangement. This is likely to become an 

inevitable step for local authorities all over the UK as they prepare to comply with both the 

Government’s waste recycling targets and the various directives introduced from Europe.  Of 

particular relevance in the case of this tender is the EU Landfill Directive, which introduces 

restrictions on the use of landfill as a final disposal solution to municipal waste management. 

 

Given the need to introduce a technologically based solution to the current set of problems, the 

key challenge is to select, design and procure an interacting network of facilities able to perform 

the required level of recycling and recovery output.  At the same such facilities will have to meet 

satisfactory threshold levels in terms of the following criteria: 

• Value for money and affordability 

• Acceptability and deliverability in terms of sites and planning 

• Environmentally benign or beneficial when compared to the existing waste disposal methods 

• Compatible with BATNEEC and BPEO principles 

• Utilise sufficiently robust and proven technology as to be workable and fundable 

• Take account of new technological innovation 

• Provide the Client with an overall solution 

• Meet the needs of all stakeholders in the waste process 

 

Therefore, Onyx has configured a technical solution that it believes addresses and meets the 

above listed requirements.  This solution is described in detail in the tender submission and 

presented in schematic diagrams, which have been reproduced in this Section of the BPEO 

report where they are relevant to the BPEO determination. 

 

The Onyx solution uses a blend of technologies that are tested and proven in similar 

circumstances and remain at the forefront of technological development. These technologies, 

which will combine to produce the necessary outputs, are: 

• Green Waste Composting Plant (for green garden waste) 

• Materials Recovery Facility (or MRF for co-mingled dry recyclables) 

• Energy from Waste Incineration Facility (or EfW for residual household waste) 
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These facilities will work alongside the other waste management activities such as a county-wide 

waste minimisation programme, transfer stations, landfill sites, a bring bank network and 

the activities at the household waste recovery sites. 

 

Onyx believes that the ensuing integrated waste treatment network will not only ensure that the 

joint authorities meet all of their legal requirements and performance targets, but also that they 

will do so in a manner which provides value for money to the local residents. The proposed 

infrastructure will match the qualities and characteristics of the best systems currently being 

developed across Europe and the United States. 

 

Onyx proposes to develop the following waste treatment infrastructure: 

• 45,000 tonne per annum green waste composting plant 

• 90,000 tonne per annum MRF 

• 225,000 tonne per annum EfW incineration facility 

• A new technology facility (size and type to be determined) to be sited in the eastern part of 

the County of East Sussex to replace the RDF plant at Pebsham 

 
Waste minimisation 
The proposal submitted requires Onyx to actively participate in initiatives and projects to promote 

waste reduction at source and recycling at all levels from community schemes upwards.  Onyx 

will appoint a Recycling Officer to deal with Council and Community Groups and will seek to 

identify and secure funding for recycling projects and initiatives where appropriate. 

 

In addition, a Communications and Education Officer will work closely with local schools and 

colleges to promote sustainable resource use and waste management ideas within the 

educational sector. 

 

This fulfils a basic requirement of BEO and is the starting point from which a sustainable 
and integrated waste management strategy is obtained. 
 
Onyx believes that waste reduction is deserving of its place at the top of the waste hierarchy and 

fully endorses the concept of sustainable development. The organisation is committed to 

minimising the volume and toxicity of waste generated by its own operations and others.  Onyx is 

also committed to conserving resources by reducing waste and by promoting recycling of 

materials and the recovery of energy wherever appropriate and economically practical.  

 

Page 27 of 60 
 



 

Onyx waste minimisation activities 
Onyx maintains relationships with organisations such as Wastewatch, Incpen (Industry Council 

for Packaging & the Environment), The European Waste Club and DETR concerning the various 

waste reduction measures that are taking place both across the UK and further afield.  This 

provides an insight as to what the country can expect to see in the future, concerning successful 

initiatives and Government policy.  Attempts to reduce the quantity of waste produced by 

households are still in the experimental phase and results are difficult to quantify.  Onyx is at the 

forefront of such initiatives and is currently in the process of trying to refine and measure 

progress.  The contract with the various Authorities in Hampshire has seen Onyx design and 

develop a countywide waste minimisation programme as an integral part of the integrated waste 

management solution.  

 

It can be seen from our experience in Hampshire that when the Districts, County Council, the 

Unitary Authorities and private sector work together, more diverse approaches can be taken 

towards waste reduction, reuse and recycling.  It is important to note that this work is ongoing 

and it is only through the implementation and continual assessment of these initiatives that a 

genuinely focused and effective waste minimisation programme can be sustained.  Changing the 

public’s attitude from a throw away mentality to a more sustainable one is a long, consultative 

process and Onyx recognises that there is much work to be done before tangible results will 

appear as a reduction in waste arisings. 

 

Further details of Onyx's proposed waste minimisation activities in East Sussex together with its 

experience in Hampshire are documented in the waste minimisation strategy. 

 

Onyx has outlined the detailed nature of its waste minimisation experience and know-how, 
demonstrating that BPEO can be achieved.  Since waste minimisation is the most 
fundamental aspect of the waste hierarchy and should be considered a priority, Onyx has 
paid due care and attention to the formulation of a detailed and deliverable proposal. 
 
Recycling and recovery targets 
Achievement of the contractual targets combined with compliance with the terms of the EU 

Landfill Directive dictates a certain minimum treatment capacity.  

 

Onyx has not dismissed the use of future technological developments and has allowed for 

changing waste volumes by making provisions for the introduction of a new waste treatment 

facility at Pebsham around the year 2012.  
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There is no allowance for waste to be imported from adjacent or other local authorities into the 

contract facilities.  Onyx assumes that the facilities provided will be used solely for the treatment 

of local authority waste produced from East Sussex and Brighton & Hove.  This fulfils Waste 

Strategy 2000 requirements to deal with waste arisings locally. 

 
House waste recycling sites and transfer facilities 
The recycling targets established in the Government’s "Waste Strategy 2000" necessitate 

authorities and contractors alike to assess the potential of each waste collection interface to 

divert materials away from the waste stream (with regard to BPEO).  To this end, the legislative 

requirement for all disposal authorities to provide public waste disposal points through the 1990 

Environmental Protection Act must be developed accordingly.  Onyx believes that efficiently 

managed household waste recycling sites (HWRS) provide a strategic network of recycling 

facilities as part of an integrated waste management solution.  The ‘bring’ philosophy behind such 

sites enables Onyx to exercise a high level of control over the segregation of materials entering 

the facilities. Onyx proposes to maximise diversion of materials from the waste stream through 

enhanced management and operation of the HWRS network.  This will assist in achieving BPEO 

in that it will not require additional resources, will incur only marginal environmental effects and 

thus will lead to increased recovery rates with minimum environmental externality. 

 

The Councils’ HWRS network would be managed to provide a tidy and efficient service to site 

users and the public, and to optimise the recycling potential of the materials brought to each site.  

Onyx endorses the Council decision to rename the East Sussex sites in the interim management 

contract to reflect the change in emphasis from household waste disposal to recycling.  

 

To this end Onyx, has assessed current operations in detail and has formulated a strategy based 

upon operational flexibility, ‘user-friendliness’, and transfer and final recycling/disposal network 

design.  The Waste Local Plan Deposit Draft indicates that much of the residual waste produced 

at these sites is unsuitable for EfW incineration and there is unlikely to be sufficient landfill 

capacity within the County at least in the medium term dictating significant haulage distances for 

disposal.  Onyx therefore intends to locate transfer facilities at strategic points in the North and 

East of the County that will optimise loads by bulking wastes and materials in these areas.  This 

will have the effect of minimising the haulage distances between individual sites and maximising 

payloads for final disposal to landfill.  Where transport distances to transfer facilities are 

considered to be unsustainable, Onyx has allowed for on-site compaction. 

 

The general philosophy will be to improve the layout of sites through flexible container 

specification and placement.  Provision of 50 cubic yard containers with gantries will maximise 

container void space available whilst minimising the footprint occupied on site.  This also 
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optimises the area available for traffic movements.  Sufficient operative numbers would be 

available on site to guide the public to appropriate discharge points and to load containers in the 

most efficient way to optimise payloads.  This approach minimises the requirement for 

mechanical equipment in the operation and thereby reduces the risk of mechanical failure and 

the subsequent detrimental effect on operations.  Uncertainty over the future location of some 

facilities due to expiry of lease and planning consent during the IWMS contract period further 

advocates a flexible approach to HWRS operation. 

  

Onyx intends to enter into discussions with the present sub-contractors at a number of the sites 

with a view to allowing them to operate under a franchise agreement.  Onyx’s experience in 

managing similar sites in this manner together with the sub-contractors’ operational experience 

and local knowledge would ensure optimisation of recyclables recovery, market identification, 

congestion minimisation and residue disposal.  This exemplifies the practicable approach, 
which cannot easily be taken into account in purely numerical analysis, and which is 
essential to obtaining BPEO.  It also demonstrates the attention to operational detail at a 
local level, which will ensure BPEO is optimised and achieved across the region. 
 

The quality of the operation and the safety of all persons in close proximity to the sites would be 

the highest priorities at all times. 

 

Onyx intends to develop a household waste recycling facility in conjunction with a waste transfer 

facility in the Northern area of Uckfield.  This will replace the temporary mobile facility in Uckfield 

thereby enhancing the service to the local public both through the proximity and availability of the 

new site and the enhanced recycling facilities on offer.  An immediate official request for transfer of 

licenses will be sent to the Environment Agency if Onyx is awarded the contract.  Onyx envisages 

operating the sites on a temporary arrangement with the Agency during the transfer period, but 

will uphold environmental licence conditions at all times.  

 

Operation of household waste recycling sites 

Recyclables would be placed into special purpose collection containers (clearly labelled recycling 

banks).  The layout of containers for recyclables at all sites would be flexible to allow for changes 

in requirements and demand.  Suitable facilities would be provided for difficult household wastes 

licensed and accepted at the sites.  The requirement to make arrangements with third parties and 

recycling contractors is well understood in order to prepare the details of any recycling 

agreements, ready for contract commencement.   

 

Onyx believes that substantial improvements could be made to the management of the facilities, 

through controlling trade waste deposits and operational efficiencies by promoting synergies 
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through our management of the Councils’ IWMS Contract.  Utilising Onyx recycling outlets would 

optimise commodity prices through bulk ‘buying power’, thereby improving the economics of 

further recycling at the household waste recycling sites.  

 

The transport of inert waste, green waste and residues would be carried out through a 

combination of Onyx fleet and sub-contractor arrangements due to the tonnage fluctuation 

expected from the sites throughout the year.  Onyx proposes to sub-contract the transport of 

other recyclables and reclaimed material to approved suppliers.   

 

Areas immediately outside the perimeter fencing, adjacent to access gates and access roadways 

would be checked and any waste or litter will be removed on a daily basis.  If persons were 

caught fly tipping, Onyx would take an active role in providing details to the Client and the 

Environment Agency.  Other nuisances associated with facilities of a similar nature would be 

actively minimised. 

 

Records would be maintained for all waste movements, incoming special wastes, security, 

accident reports and public complaints. These would be submitted to the Client and Environment 

Agency at an agreed frequency or as instructed. 

 

Onyx proposes to provide one new site as required in Crowborough. In addition, we propose to 

replace the mobile site at Uckfield with a permanent site adjacent to our proposed green waste 

composting plant. This programme is required to increase the recycling performance of the sites.  

However, no additional sites to this are currently envisaged.  The drivetime and mileage analysis 

(see schematic below) supports the benefits and suitability of the planned network.  

 

Planned network of household waste recycling sites 
The existing network is well designed to serve the population density distribution in the catchment 

area. Onyx would enhance site layouts to ensure optimisation of available sites. Schematic 3 

below shows household densities and waste disposal locations. 
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Sites will be located at: 
Lewes District:  Lewes, Newhaven and Seaford 

Wealden District: Crowborough, Forest Row, Hailsham, Heathfield, Uckfield and 

Wadhurst 

Eastbourne Borough: Eastbourne 

Hastings Borough:  Pebsham 

Rother District:  Mountfield 
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Drivetime analysis  
The Onyx drivetime analysis in Schematic 4 below indicates that the vast majority of people in 

the catchment area have access to a household waste recycling site within a 20-minute drive. 

According to this analysis however, there are a few areas, particularly at county boundaries, in 

which the drivetimes exceed the 20-minute threshold considered as an upper limit by Onyx.  This 

is largely a misconception as residents in these areas are in fact more likely to utilise nearer out-

of-county facilities.  The implementation of additional facilities to counter this effect would incur 

unnecessary transport and infrastructure resulting in additional environmental impacts.  In turn, 

this would reduce the ability to achieve BPEO. 

 

Mileage analysis: Transfer of wastes and materials to recovery or disposal  
Green Compost:  21 Miles 

Inert materials:  20 Miles 

Other recycling:  35 Miles (very low tonnages) 

Other waste:  13 Miles (to landfill, incineration or transfer station) 

The mileage analysis for transport of materials and wastes to treatment, reuse and disposal 

points indicates an optimum site network will be achieved. 

 

In addition to recovery of traditional materials such as paper, rubble, wood, cans and plastics, all 

sites will be configured for the recovery of clean pre-segregated green garden waste.  This 

garden waste will be taken to the proposed enclosed composting plant for processing.  This will 
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negate the need for additional separate collection of green waste and therefore constitutes a 

saving in fuel and a reduction in the environmental impact of traffic movements. 

 
Green waste composting 
As mentioned earlier, Onyx will implement an enclosed green waste composting facility to 

process the pre-sorted green garden waste from the household waste recycling sites. Schematic 
5 below references a typical green waste composting plant with waste technologies comparable 

to the Onyx proposed facility. 

 
Location and number of facilities 
The green waste composting facility would be enclosed and would use recently developed 

systems such as forced aeration technology to reduce any nuisance potential from the plant and 

also to reduce the size of land required for the facility. 

 

The compost product would mainly be marketed locally to growers and horticulturists using the 

same type of system and approach that has served Onyx well in their Hampshire composting 

project.  This would ensure the most resource efficient end use is found. 

 

Following final consultations with the Councils and further analysis of information available, the 

composting facility location was changed from the Uckfield area to the Hailsham site.  This is 

because it is now considered to be closer to the highest density of green waste arisings along the 
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more densely populated areas of the South Coast.  The new site improves the drive time analysis 

for green waste composting, a key criteria in the selection process.  The Hailsham site was 

previously unavailable as the MRF was located at that site. 

 

Technology selection 
The proposed system is a combination between the open windrow systems utilised mainly in the 

UK and the fully enclosed systems favoured on the continent for treating household putrescible 

waste. Such systems are becoming increasingly popular in Europe and Onyx has provided 

reference details in the Service Delivery Plans (Part 3) of the BAFO submission of the type of 

facility they would intend to construct. 

 
Materials recycling - source separation plans (dry recyclables) 
Onyx believes that the challenging targets within the IWMS can be met only through the 

integrated co-operation of the waste collection authorities (WCAs) within the County.  Onyx takes 

an ambitious approach requiring best practice from its own contractual collection and treatment 

operations.  This approach is similar to that demonstrated in other activities throughout the UK 

and will be adapted to the conditions in East Sussex and Brighton & Hove. The aim of the 

Recycling Strategy is to establish a physical infrastructure that will enable the WCAs to increase 

dramatically the scope and impact of their recycling programmes and make a significant 

contribution to the County’s contractual recycling and recovery targets. 

 
Location and number of facilities 
The location of the MRF has changed from Golden Cross, Hailsham to Hollingdean Depot, 

Brighton.  Brighton is a densely populated urban area and is therefore likely to be the centre of 

the recycling activity.  Vehicles carrying waste for incineration from Brighton to Newhaven will be 

able to return back to Brighton full of materials for the MRF, therefore reducing considerably the 

levels of traffic pollution to the local area.  It should be noted that Hollingdean Depot is 

considered to be the optimum site and was previously excluded due only to a perceived lack of 

site availability. 
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Schematic 6: Onyx Materials Recycling Facility at Portsmouth 

 

Onyx's approach to the recycling activity proposes the following main components: 

• Development and expansion of WCA kerbside collections for all mixed paper and card to feed 

into a MRF that has capacity to handle an expanding county-wide scheme 

• Ability for WCAs to deliver kerbside recyclables to all waste delivery points in the County for 

onward haulage to the MRF 

• An Onyx operated source separation scheme that could be put into operation if the WCAs 

choose not to undertake this activity 

• An innovative, technologically advanced and cost effective MRF operation to sort co-mingled 

paper and card 

• A flexibility in Onyx’s MRF approach that would enable a best value variation to allow plastics 

and cans to be collected as part of the co-mingled input 

• Recovered materials sorted at the MRF to be marketed under county-wide arrangements, 

ensuring enhanced market rates and therefore adding value and stability to WCA schemes 

• The return of enhanced MRF material revenues to participating WCAs, providing impetus to 

those without schemes 

• Bulking bays for colour-separated glass to be located at all delivery points including the MRF 

• Maintaining and enhancing the current WCA bring bank system to collect more glass 

• Development of a County and City-wide waste minimisation and recycling programme 

 

Onyx is confident that this approach would generate sufficient levels of recycling activity to 

enable both the contractual and individual authority targets to be met as identified in the Audit 
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Commission Best Value Performance Indicators. This approach would also produce quality 

feedstock for reprocessing.   

 

The primary objective of this strategy is to achieve and surpass the recovery targets and 
to optimise environmental benefits from the IWMS, in these ways achieving BPEO. 

 

Rationale behind scheme 
Onyx has used its experience and knowledge of recycling to put together a system that it is 

confident will capture sufficient quantities of recyclables to achieve targets. While there are many 

different potential recycling systems that could be adopted in this situation, either in operation or 

in theory, we feel that our scheme is the most appropriate and is proven to be deliverable and 

compliant. It is founded on the following assumptions: 

Residents participate: • 

• 

• 

• 

 best if a kerbside collection scheme is simple to understand and use 

 more in schemes supplying dedicated containers, e.g. wheeled bins and boxes 

Market research shows that paper / card is the most popular kerbside collected material.  

Outputs and participation rates are generally higher when: 

 all targeted materials are collected at a minimum of one fortnight intervals 

 all targeted materials are collected at the same time / same day 

 residents are provided with larger capacity containers such as wheeled bins 

 collected materials are not co-mingled with refuse collections, i.e. survival bag, but are 

kept divided either in separate vehicles, in split vehicles or as part of alternate-week twin 

bin collections 

An investigation into the highest performing collection systems for an area the size of East 

Sussex shows that a separate co-mingled collection of all paper and card presents best value 

in terms of collection, treatment and material sales revenues. Cans and plastics can then be 

collected and treated at minimal marginal cost 

The introduction of a wheeled bin system provides the basis for WCAs to introduce alternate-

week collections of refuse and recyclables. Authorities operating this scheme elsewhere in 

the UK are currently achieving the highest levels of recycling performance, generally over 

30% 

• 

• 

• 

• 

Low density materials such as mixed papers, card, cans and plastic bottles require 

compaction when collected in areas that have a significant rural or low density population 

Segregation of recyclables is necessary to ensure that materials introduced to the MRF are of 

a sufficient quality to match the specifications of material reprocessors 

The level of publicity and education regarding recycling and waste minimisation must remain 

high throughout the duration of the contract 
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Coverage of schemes  
Approximately 57% of the population of East Sussex live along the urbanised coastal strip from 

Telscombe / Peacehaven to Hastings. A further 18% live in the market towns such as Battle, 

Crowborough, Hailsham, Heathfield, Rye and Uckfield and the remaining 25% live in rural areas. 

When one then considers the urbanised coastal area of Brighton & Hove, the balance shifts to 

72% of the population in urban areas, 12% in semi–urban market towns and 16% in rural areas.  

Onyx has identified that around 80% of these properties are suitable for kerbside recycling 

collections.  

 

Total properties 

Suitable for kerbside 

 
 
WCA 

 
In WCA No. % 

Hastings 35,800 28,700 80% 

Lewes 37,800 34,000 90% 

Rother 40,000 36,000 90% 

Wealden * 61,300 37,500 61% 

Eastbourne 42,000 38,600 92% 

Sub-Total – East Sussex  217,000 175,000 81% 

Brighton & Hove  119,250 97,750 82% 

Total – Joint Authorities 336,200 272,500 81% 

* these figures match the Crown Scheme projections 

 

The properties most likely to be excluded from the kerbside service are multi-occupancy 

properties such as flats/bedsits and very isolated rural properties. These could be included in 

addition to or instead of the current allocation of targeted properties.  Onyx has reached the 

above assumptions based on information from client officers and background research. It should 

be accepted that they are an indicative guide and are liable to change.  WCAs may look to 

provide a service to a greater percentage of the population. 

 

Outputs of materials and scheme performance 
Onyx has assumed that around 30% of the municipal refuse stream comprises paper and card. 

Of this it is estimated that around 80 – 85% is recoverable, in other words the material is clean, 

uncontaminated and able to be segregated by the householder for recycling. 

 

The amount of this material then captured for recycling is dependent upon the number of 

properties covered by the service and the number that actively participate.  The BPEO decision-
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making process therefore carefully considers this relevant data along with participation 
experience. 
 

Onyx’s estimates are in line with current performance in Hampshire. In East Sussex it is 

estimated that around 115,000 tonnes of kerbside recyclables will be generated in the next 2 –3 

years. Given that paper and card will represent approximately 85% of all collected material and 

that the area of the Joint Authority is approximately half the size of Hampshire, this confirms that 

Onyx’s anticipated waste flows are realistic and deliverable. 

 

Participation rates 
In assessing the potential impact of a separate collection of recyclables Onyx has analysed the 

socio-demographics of each WCA. The link between this, outputs and participation is well 

documented and evident when analysing the best performing recycling areas in the UK.  The 

CACI Acorn population classification has led Onyx to conclude that there would probably be 

variable participation rates across the Joint Authorities area. Onyx has based its assumptions on 

this and experience gained in other schemes in the UK.  The outcome of variable participation 

and coverage rates on scheme diversion rates are shown below: 

 

Anticipated  
WCA Participation rate Diversion rate from kerbside 

collection 

Hastings 75% 15% 

Lewes 80% 18% 

Rother 80% 18% 

Wealden * 80%  33% 

Eastbourne 75% 16% 

East Sussex sub-total  78% 15% 

Brighton & Hove  70% 14% 

Total – Joint Authorities 75% 15% 

* these figures match the CROWN scheme projections 

 

Onyx’s assumptions infer an average diversion rate of 15 – 20% for compliant fortnightly 

collection services. The experience at Wealden shows that an alternate-week service of refuse 

and recyclables, regardless of what those recyclables are, will deliver recycling diversion rates of 

30 – 35%. It is expected that some collection schemes may well surpass the anticipated 

participation rates. 
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Delivery points for materials 
Onyx proposes to enable kerbside-collected materials to be delivered to all waste delivery points. 

These would be as follows. 

 WCA Delivery point for kerbside collections 

Hastings French’s transfer station in Hastings in short term 

and at Pebsham plant in long term 

Lewes Hollingdean MRF Brighton, Newhaven EfW, or 

Uckfield Area Transfer Station  

Rother Hollingdean MRF Brighton, Uckfield Area Transfer 

Station or Pebsham Plant 

Wealden * Own arrangements 

Eastbourne Hollingdean MRF Brighton 

Brighton & Hove (B & H) Hollingdean MRF Brighton 

* these figures match the CROWN schemes projections 

 

By supplying tipping bays for co-mingled dry-recyclables at all WCA waste delivery points, Onyx 

would provide the WCAs with an ideal opportunity to develop their refuse collection contracts. 

This could enable them to consider integrated refuse/recyclables collection using split vehicles or 

other methods of collection such as alternate week collections.  All materials delivered to the 

delivery points will be hauled to the MRF as part of the overall waste transfer and logistics 

operation. 

 

For those authorities currently undertaking kerbside collections (except Wealden), Onyx 

anticipates the Councils will amend their collection practices to feed into a County-established 

infrastructure.  As more and more recycled materials come on to a market with limited processing 

capacity, those of lower quality will be pushed out of the market first.  It is uppermost in Onyx’s 

mind that recycling and recovery are only achieved when end markets are identified and secured 

on long-term contracts and Onyx would therefore be committed to negotiating and securing such 

contracts. 

 

A materials recovery facility (MRF) is included within the tender. This facility will be configured to 

process separately collected paper and card from WCA collections or bring banks. It will sort this 

feedstock into three grades, which will be sent to market.  The plant will also be able to accept 

and separate plastic bottles and cans.  

 

The specific design and total throughput for this recovery are constrained by the contractual 

requirements and the targets therein.  These constitute BEO in that they are in line with the 
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respected Government policy, which in turn is related to BPEO for recovery.  Again, the BEO 
decision is made by assessing how many facilities are required, where they will be sited 
and the particular logistic of collection, transfer, treatment or disposal.  A high degree of 

flexibility here offers a clear benefit; regardless of changes in material value, the offer will be able 

to adapt and continue to offer BPEO.  The amount to be collected is based on targets for 

recycling and on reaching a maximum number of persons and estimating reasonable 

participation rates.  This maintains the BEO within a practicable boundary. 

 

This will deliver a recycling profile as indicated in the graph below: 
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Recovery - EfW Incineration 
Onyx has included Energy from Waste (EfW) incineration as part of its technical solution. The 

EfW facility would work in conjunction with the other treatment facilities to provide the required 

recycling and recovery performance and to reduce the long-term dependence on landfill. 

Essentially, the solution proposed results in a balanced outcome where approximately one third 

of the waste arisings are recovered and recycled respectively and the final third of pre-treated 

waste is landfilled. 

 

 

 

 

 

 

 

 

 

 

 

 

Schematic 7: Onyx EfW facility at Cergy Pontoise 

 

The key facility providing energy recovery and valorisation of final residues has been sited with 

respect to the Waste Local Plan.  The Waste Local Plan states: 

“Proposals for energy from waste with material recovery facilities will be supported on 

suitable land within the following areas of search on the proposals map and 

accompanying inset plans in Appendix 4 of the submission. 

a) North Quay, Newhaven (Area of Search) 

b) Mountfield Mine, Robertsbridge (Area of Search)” 

 

Policy WLP 19 (Energy from Waste Facilities) details the site-specific requirements for an EfW 

facility. It states: 

“Proposals for Energy from Waste facilities will only be supported where it is 

demonstrated that they are on land that is located within permitted or allocated 

industrial or waste management sites or are on other suitable previously 

developed land. Proposals shall: 

a) be within close proximity to the major sources of waste; or 

b) allow the majority of the waste and residues to be transported to and from 

the site by rail or water; and 
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c) include the maximum efficient capture or energy and, where feasible, 

provide heating for local use; and 

d) include an assessment of the environmental and health impacts which 

demonstrates beyond reasonable doubt that there will be no harm to health 

or unacceptable damage to the environment.” 

Planning Policy 

The site is allocated in the Lewes District Plan (deposit draft 1996) for port-related used.  This 

deposit draft was called in for a public inquiry and the Inspector’s report was published in March 

2000.  Proposed modifications were then placed on deposit for comment. In the proposed 

modifications to the deposit plan, policy NH24 states that: 

“Planning permission will be granted by the District Council for port-related uses 

(B1-B8) at North Quay.” 

 

North Quay is also designated as a Minerals Conservation Area (MCA) in the Minerals Local 

Plan. Paragraph 12.123 of the proposed modifications states: 

“Within the MCA the County Council would oppose development with the 

exception of mineral, demolition and construction waste recycling proposals and 

port related uses for which North Quay is the most appropriate location within the 

Port. The County Council would be the authority determining any planning 

application in relation to minerals or waste matters.” 

 

In the adopted East Sussex and Brighton & Hove Structure Plan, policies S5 and S27(b) highlight 

the need for major access improvements to the northern part of New Quay. 

 

Onyx recognises the importance of ensuring that the various land use elements of its proposed 

waste strategy are in accordance with the policies of the Development Plan.  In line with the 

approach followed in Hampshire, Onyx is committed to working with the LPA to identify 

appropriate sites to include in the Local Plan. 

Locational considerations 

The North Quay site is strategically located to receive waste arisings from the western part of the 

Plan area, including Brighton & Hove, Eastbourne, Lewes, Peacehaven, Seaford and Newhaven.  

The North Quay site can, however, also receive waste from the eastern part of the Plan area.  

Alternative modes of waste transportation including rail and water are available at the New Quay 

and their potential use will be investigated.  
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Imports of waste to East Sussex 

The EfW plant is designed to deal with 230,000 – 250,000 tonnes per annum. It has not been 

‘over-sized’ and thus would not rely on waste arisings from other local authorities or abroad.  It 

will generate 20MW of electricity. After meeting its own electricity requirements, the plant will be 

able to export approximately 16MW of power to the grid, a quantity sufficient to meet the power 

requirements of 14,000 homes. 

 

Landscape and visual impact  
North Quay is located on the eastern bank of the River Ouse north of the A259 bridge.  It 

occupies the narrow strip of flat ground immediately between the river and the railway.  The site 

measures 100 metres at its most broad and 40 metres at its most narrow points.  It extends some 

1,800 metres northward. The northern boundary is defined by the former meander of the River 

Ouse, now separated from the main river body by the levee constructed to canalise the river. The 

southern 700 or so metres of the site are occupied by various port related activities, including an 

aggregate depot, scrap metal yard and various storage facilities. 

 

At present, the northern part of the area above the existing port related development is open 

grazing land.  The only substantial vegetation cover is restricted to the line of the railway and 

consists of shrubs and small trees.  This part of North Quay forms an integral part of the open 

undeveloped valley of the River Ouse and is outside the developed area of Newhaven.  The 

character of the northern area has not been assessed in detail at this stage but can be seen as 

part of the open valley separating the chalk high ground to both the east and west, rather than a 

part of the developed port of Newhaven. This area is visible from the surrounding high ground 

bordering the valley.  

 

The development is similar to that of the main body of the port to the south. The structures within 

this area include large light industrial buildings, cranes and elevated conveyor ways and their 

associated conical mounds of aggregate.  Although prominent in this valley bottom location, they 

are still an integral part of Newhaven port’s character.  Although the central location of the site 

within Newhaven would result in external widespread views, it would be set in the context of the 

existing port and industrial areas. The resulting visual impacts would be less severe and would 

be further lessened by a sympathetic architectural approach. 

 

Development at New Quay has the potential to cause significant visual impacts, appearing as an 

extension of the built form of the port into the adjacent countryside. Appropriate mitigation would 

therefore need to be carefully considered. Measures such as planting and bunding will not be 

appropriate on a large scale within such a flat open site. However, suitable architectural 
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treatment of the built form may offer the most acceptable solution for the mitigation of any 

scheme at this location in order to relate to the existing port buildings and structures. 

 

A landscape appraisal of the development proposals in relation to the site and its surrounding 

areas is required. Consideration would also need to be given to the proximity of the AONB and to 

the significant views along the north-south valley from Lewes.  

Air Quality 

As with any EfW facility, air quality is an issue of public concern.  The site is located within an 

industrial complex, however there are residential developments to the north-east and east (South 

Heighton and Denton), including two schools. In addition, the Newhaven Business Park is located 

immediately to the east of the site.  To address some of these concerns, Onyx would propose to 

equip the facility with a flue gas cleaning system designed to meet or exceed the most stringent 

values based on the EC Waste Incineration directive (2000/76/EC).  

 

Onyx anticipates that odours would not be a significant problem for this site.  The majority of work 

would occur indoors with negative building pressures maintained to hold combustion process 

odours within the building. Also, incineration effectively neutralises all odours. 

 

Potential Sources of emissions 
It is expected that flue gas emission from the incineration process will be the greatest air quality 

issue. However, the mitigation measures employed at Newhaven would reduce any potentially 

harmful emissions to safe and acceptable levels. The flue gas system is of the conditioned dry 

type and would use the reagents hydrated lime, activated carbon and liquid urea to ensure 

compliance with the current emission limit requirements. 

 

In order to measure any change in air quality in the Newhaven area, the existing air quality 

baseline would need to be determined. This would involve an air quality-monitoring programme 

that would measure the following parameters:  

• nitrogen dioxide (NO2) 

• nitric oxide (NO)  

• sulphur dioxide (SO2)  

• carbon monoxide (CO) 

• volatile organic compounds (VOCs)  

• hydrogen chloride (HCL)  

• trace metals as particulate matter  

• particulate matter (PM10)  
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• poly-cyclic aromatic hydrocarbons (PAHs)  

• dioxins and furans (PCDDs and PCDFs)  

• mercury (Hg, vapour phase) 

• lead (Pb)   

• BTX (benzene, toluene and xylene).  

 

This baseline survey would also identify and map sensitive receptors in the vicinity of the site.  An 

air quality-monitoring programme will be set up to ensure that the EfW plant is operating within 

legislative compliance levels. Examples of the parameters that would be monitored include: 

• particulates and odours during handling of feed-stock, fly and bottom ashes 

• oxygen and carbon monoxide levels in the exhaust gases (to measure combustion 

efficiency) 

• fugitive emissions from doors, seals, ducts etc 

• flue gas temperatures in the gas cleaning equipment (to ensure that temperatures do not 

exceed stated levels), and 

• process emissions from the stack. 

Noise 

The main noise receptor is the settlement of Denton to the east of the site. The site would 

operate 24 hours a day, seven days a week, but noise mitigation techniques are well established 

and would be fully incorporated into the facility’s design and layout. 

 

As some of the on-site processes are continuous, however, the baseline noise environment 

would be determined, together with the identification of the principal sources of noise and the 

main noise receptors.  

 

Construction-related noise would be of a temporary nature and limited to normal working hours. 

Operational traffic-related noise is thought likely to have little impact on existing levels as it is 

predicted that the facility will only have an additional 24-26 two-way trips per hour and these 

should be within normal working hours. 

Ecology 

The site is understood not to contain any ecological interest however this would need to be 

verified.   

 
Soil contamination 
Many years of industrial use on the Newhaven site is likely to have caused soil contamination. 

The site must be examined to determine the extent and type of contamination and the most 
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appropriate remediation techniques where any contamination is found.  Invasive investigation in 

this area may be required. 

Water 

The River Ouse bounds the site to the west. There could be pollution from construction-related 

surface water runoff, but standard ‘best-practice’ construction techniques would be employed to 

minimise such a risk. 

 

The incineration process will generate waste water but this will be routed to a waste water 

treatment plant designed to allow for the waste waters to be recycled within the process. 

 

There is evidence of previous flooding of the site. The frequency of these floods will be 

determined and mitigation measures will be developed where appropriate and incorporated into 

the final design of the plant. 
 

Archaeology 

Due to previous industrial uses, there is likely to be nothing of archaeological value on the site 

but this will be fully researched in due course. 

 
Traffic impact 
The main route into the site will be via the A26 New Road, from the A27. Site access is an 

eastbound slip road below the A259, which is a 7.3m wide single carriageway that leads, via a 

flyover, to Newhaven town. The junction that leads on to this slip road has poor visibility, which 

may require remediation. 

 

The site road (North Quay Road) is in a neglected state with multiple potholes and cracks visible. 

Evidence of flooding was also found.  Onyx intends to improve this road and provide a high 

quality link to the EfW facility. 

 

Based on the assumption that the facility will cater for approximately 230,000-250,000 tonnes of 

waste per year, Onyx predicts that the total traffic generated will be 24-26 two-way trips per hour, 

most of which will occur outside peak traffic flow periods. This is considered likely to have little 

impact on the existing highway capacity.  The feasibility of rail and water based transportation to 

offset some of this traffic flow will be investigated at a later stage.  

 

The cornerstone of the Onyx waste recovery package is a moving grate Energy from Waste plant 

that would be supplied on a turn-key basis from Onyx’s nominated supplier, Alstom Power. Full 
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details of Alstom references, including previous projects on which they have worked with Onyx, 

are included within the main technical response. 

 

It will be demonstrated that this constitutes BPEO as a stand-alone facility, and this assessment 

is inherent in the planning and licensing requirements for such a facility.  This assessment may 

only be completed at the implementation stage as the technology is progressing quickly. 

 

The professional view of the Onyx tendering management team is that EfW incineration is the 

only technology that is adequately robust, cost-effective and compliant at this time to produce the 

outputs required in the contract.  No other technology currently in use in this sector has a class of 

references and track record to allow Onyx to propose its use in such an important project. 

 

As identified in several recent DEFRA reports regarding achievement of our National Targets in 

areas short of landfill void space, EfW incineration is the only current deliverable solution and 

thus constitutes BPEO where energy recovery is considered an objective. Further information 

regarding the EfW facility at Newhaven is available in the Environment and Planning document 

included in this BAFO submission. 
 
In view of the strategy described, the envisaged delivery against the targets is shown in 
the graph below: 
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Innovative Technology 
The Onyx tender relies on technology that is considered both robust and practical. It is essential 

that the matrix of facilities offered perform according to financial and technical expectations. Onyx 

is, however, keen to leave the door open to technical innovation and proposes a mechanism to 

allow full and proper appraisal of emerging technologies such as anaerobic digestion, 

gasification, pyrolysis and the like.  Onyx proposes to make decisions regarding the introduction 

of emerging technology in the light of actual waste growth up to 2009 and the robustness of new 

technologies at this time. 

 

If such technologies have moved from the fringes into the main stream of waste management 

solutions and can be delivered without causing undue cost or risk to either Contractor or Client, 

then Onyx proposes to apply such technology on the Pebsham RDF site. The tender includes a 

sum to resolve the lease-holding situation on the site. 

 
Landfill 
Onyx considers that there is little the successful contractor will be able to do in the short or even 

medium term to provide additional landfill void space within Brighton or the County. In 

acknowledgement of this, Onyx’s technical proposals reduce dependence on landfill by 2007 to 

around one third of its current demand. Whilst this will reduce the magnitude of the whole landfill 

bill, it allows the contractor no influence over the market price of available void space.  Onyx 

believes that it will secure suitable out-of-county but proximate landfill space for the period from 

the end of Pebsham and Beddingham availability until around 2015. This should help reduce 

price fluctuation. 

 

Sites and planning restrictions 
In order to develop the ideas and concepts presented in the tender, Onyx has had to make 

certain assumptions about the most suitable and likely location for certain waste management 

facilities.  Onyx believes that a different process for planning and site acquisition should apply to 

the key asset as opposed to the other infrastructure being proposed. In consideration of the WLP 

and site availability considerations Onyx has selected the North Quay in Newhaven as the 

location for the key EfW asset.  

 

For the related infrastructure including the EfW, MRF, Green Composting, New Technology, 

Landfill, Household Waste Recycling Sites, Bring Banks and Waste Transfer Stations, 

Schematic 8 below describes the overall philosophy. 
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Section 5 
Evaluation of options 
 
Criteria for assessing different scenarios 
Although this qualitative BPEO does not employ detailed numerical analysis, the following 

qualitative criteria are useful in determining the relative impacts and effects of each scenario 

analysed against the Base Case: 

- Transport 
A measure of pollution effects, and an assumed surrogate for emissions (i.e. an indicator of 

climate change effects, air acidification, ground level ozone etc.) 

- Targets 
A measure of the fulfilment of contractual constraints and statutory targets, and therefore an 

indirect measure of BPEO by association with Government policy and EU Directives which have 

considered BPEO in their formulation 

- Resources 
A direct measure of resource consumption (in qualitative terms, and calculated from capital 

expenditure) 

- Energy 
A direct measure of operational consumption (in qualitative terms, and calculated from 

operational costs) 

- Residues 
A direct measure of environmental externalities (in qualitative terms, and calculated from non-

recoverable residue arisings and residual waste) 

 

Evaluation 
The analysis and evaluation of options elucidates the core reasons why Case 1, then Case 2 will 

provide a BPEO solution.   

 

In general terms, less transfer facilities would require unnecessary transport distances and more 

transfer facilities would not be efficient in further reducing transport impacts.  This can be 

demonstrated easily by the drive-time analysis. Further, the relocation of facilities does not 

enhance the efficiency of the infrastructure, and yet would contravene key planning conditions 

(i.e. Waste Local Plan conditions), which have considered environmental impacts in great detail 

and in the context of a county-wide overview. 

 

In this way, the 'Criteria for assessing different scenarios' are applied to the scenarios selected 

for evaluation in this demonstrative report. 
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Scenarios evaluated 

Base Case (2005) • 

• 

• 

• 

• 

• 

• 

Case 1 - Onyx proposed 2008 scenario (EfW operational) 

Case 2 - Onyx proposed 2012 scenario (envisaged final scenario) 

Sensitivity analysis 
Case 3 - As Case 1 but no transfer stations - direct delivery by RCV to facilities 

Case 4 - As Case 1, but MRF relocation - alternative locations for facilities 

During further assessment between initial offer and BAFO stage this option has been 
considered and an alternative site for the MRF has been selected which offers an 
improvement on the initial offer.  Section 4 discusses reasons for this change of MRF 
location.  

Case 5 - As Case 2, but fewer transfer and treatment facilities (less recycling tonnages) - 

non-compliant would not meet targets 

Case 6 - As Case 2, but additional transfer and treatment facilities (more recycling tonnages) 
- tonnages would not be achievable (based on industry data) and would therefore 
constitute a waste of resources 

 
Further assessment 
During further assessment between initial offer and BAFO stage the location of the green waste 

composting facility option has also been reconsidered and an alternative site selected which 

offers an improvement on the initial offer.  Reasons for this have been discussed in section 4. 
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Summary of evaluation 
This evaluation considers the final location and number of facilities in the BAFO proposal. 

 Base 
Case 

Scenario 
1 

Scenario 
2 

Scenario 
3 

Scenario 
4 

Scenario 
5 

Scenario 
6 

Transport - ∗∗ ∗∗ X X ∗ X 

Targets - ∗∗ ∗∗ ∗∗ ∗∗ XX ∗∗ 

Resources - ∗ ∗∗ X X X X 

Energy - ∗ ∗∗ X X X X 

Residues - ∗ ∗∗ ∗∗ ∗∗ X ∗∗ 

 

Key: -  no effect 

 ∗  environmental improvement 

∗∗ optimised environmental improvement

 X negative effects 

  XX non-compliant proposal   

 
This analysis indicated Scenarios 1 and 2 provide the BPEO. 
Since the enhancements to the proposals have been made (between initial and BAFO proposal 

stages) the BPEO has not changed significantly.  The main changes have arisen due to non-key 

facility site relocation. 

 

Note: This analysis is not intended to be exhaustive nor is it systematically applied in quantitative 

terms, but rather it provides a qualitative and broad overview of the deliberative process and a 

practicable validation of the BPEO approach undertaken by Onyx. 
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Section 6 
Scoping for quantitative BPEO 
 

Should Onyx be the successful tenderer for this integrated waste management contract, it 

proposes to conduct a further BPEO based on a quantitative analysis. The quantitative BPEO 

would be achieved by assuming baseline figures for resource consumption and environmental 

pollution impacts for each waste management process.  In order to compare different options, the 

following assessment stages would occur:- 

 
Step 1 
Set objectives for the contract constraints and discrete criteria of assessment 

Step 2 
Identify viable options, which meet the objectives, and select a number of key scenarios for 

appraisal 

Step 3 
Assess the options against the criteria of assessment 

Step 4 
Evaluate the performance of the options against the criteria with consideration of the 'cost per 

tonne' 

Step 5 
Balance the meeting of objectives against the performance of the options 

Step 6 
Evaluate and rank the options 

Step 7 
Analyse the sensitivity of the results 

 
Life Cycle Analysis tools may be used to assist with the numerical aspects of this analysis. 

 
LCA tools 
The rational decision-making process undertaken by Onyx, partly reproduced in this report, 

strives to tackle the resource-intensive requirement of achieving BPEO.  Once a final offer is 

agreed, WISARD may be used to provide a more detailed analysis and to accompany the 

submission as a validation that BPEO has been achieved.  Throughout the contract life, BPEO 

analysis will be an iterative process in order to maintain environmental sustainability both 

throughout each project phase and on a site-specific basis for each facility. 

 

While the WISARD computer model goes some way towards formalising the environmental 

assessment component of the BPEO analysis, the non-quantifiable impacts and socio-economic 
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considerations must be addressed in the BPEO process, and cannot readily be handled by 

numerical tools.  Ultimately, the BPEO must involve judgements based on all available data, 

including affordability, operational robustness and practicability.   

 

WISARD can be employed to model the integrated waste management scenarios.  It contains the 

Environment Agency's database of consumption of raw materials and releases to air, water and 

land from a number of waste management processes (incineration, landfill, composting, materials 

recycling, anaerobic digestion) and supporting activities (transport of waste and of materials 

destined for recycling).  The input to the model comprises waste management scenarios 

composed of various combinations of waste management activities, with various quantities of 

waste being directed to the options selected. 

 
The usual impact categories (used as assessment criteria) are: 
Greenhouse Effect 
This is related to the release of carbon dioxide (CO2) and methane, normally expressed in carbon 

equivalents.  For CO2, negative values of the greenhouse gas effect are recorded, with avoided 

releases credited to the overall calculation.  In general the greater the level of materials recovery 

and recycling the greater the net benefit in terms of avoided releases of CO2. 

 
Photochemical oxidant formation 
The principal flows associated with this impact category are those of methane, hydrocarbons and 

ethylene.  There are potential benefits from offset releases due to materials and energy recovery. 

 
Ozone depletion 
Ozone depletion is related to chlorofluorohydrocarbons (CFCs), particularly CFC12, present in 

the waste stream.  The greater the amount of waste landfilled, the greater the ozone depletion 

impact from CFC emissions.  The management of HWRS will therefore reduce this impact by 

providing solutions for household items such as fridges and freezers that contain substantial 

quantities of CFCs. 

 
Acidification 
Sulphur dioxide is the principal flow responsible for acidification. 

 
Eutrophication 
The discharge of phosphorous and nitrogenous matter into water bodies can have a adverse 

effect of ecosystems. 
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Resource depletion 
The greater the level of materials recovery and recycling from waste, the greater the potential to 

conserve non-renewable recourses in the form of fossil fuels and mineral ores. 

 
Human toxicity 
Various models are available for the assessment of total human toxicity. 

 
It is also advisable to select at least two further ‘environmental flow’ criteria appropriate to local 

circumstance and sensitivity such as dioxin releases, total residual waste or particulate emissions 

to air. 

 

The final choice of assessment criteria will depend on the expected levels of releases to the 

environment from the type of scenarios selected for analysis. 

 

Using the nominal data contained in WISARD, the environmental impacts of each waste 

management scenario can be calculated. 

 
In conjunction with the technical details of the final offer and the Waste Local Plan, and against 

the backdrop of Government and local policy, the proposals can be fully assessed. 

 
Comparative assessment and selection of BPEO 
The overall environmental performance of each scenario can be ascertained by summing the 

impacts of the individual flows and emissions.  A score may be allocated for each impact 

category (i.e. 1 for greatest benefit, 0 for least benefit, and a proportioned score for scenarios in 

between). 

 

The relative economic costs of each scenario should also be expressed (or estimated if they 

have not been fully costed) on a 'cost per tonne processed' basis. In this way the total impact 

score for each scenario can be compared to the cost per tonne processed. 

 
WASTEMAN 
ETSU's (Energy Technology Support Unit) WASTEMAN LCA computer package may also be 

applied to act as a comparative or supporting tool in assessing BPEO. 
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Section 7 
Conclusions 
 

This scoping exercise demonstrates that the decision-making process employed by Onyx in 

formulating its proposals has entirely taken into account the Best Environmental Option issues 

either directly and/or by virtue of meeting contractual requirements.  Also, whilst financial cost 

considerations do not necessarily follow environmental considerations, in some cases, such as 

large facility implementation for instance, the location number and size of facilities will be 

proportional to cost.  In this sense cost can be a measure of other external impacts. 

 
Onyx hopes that this document has expressed its practical commitment to the principles of BPEO 

as defined and discussed in Waste Strategy 2000 and has provided evidence of our strategy to 

maintain the best possible level of sustainability for the duration of the contract.  Addressing the 

requirements of the ITT specification within the geographical and financial constraints, and the 

timeframe set by the Private Finance Initiative Tender process, the Onyx proposal should 

therefore be considered BPEO. 
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Glossary 
 

AONB  Area of Outstanding Natural Beauty • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

BAFO  Best And Final Offer 

BATNEEC  Best Available Technology not Entailing Excessive Cost 

BEO  Best Environmental Option 

BPEO  Best Practicable Environmental Option 

DEFRA  Department of Environment, Food and Rural Affairs 

DETR  Department of Environment, Transport and the Regions 

DTLR  Department of Transport, Local Government 

and the Regions 

EfW  Energy from Waste 

EU   European Union 

ETSU  Energy Technology Support Unit 

HWRS  Household Waste Recovery Site 

IPPC  Integrated Pollution Prevention and Control 

ITT   Invitation To Tender 

IWMS  Integrated Waste Management Service 

LCA  Life Cycle Analysis 

MRF  Materials Recycling Facility 

RDF  Refuse Deriver Fuel 

WCA  Waste Collection Authority 

WDA  Waste Disposal Authority 

WISARD  Waste Integrated Systems Assessment for Recovery 

WLP  Waste Local Plan 

WTS  Waste Transfer Station 
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