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Executive Summary 
Building on a foundation of evidence, Knowsley Industrial Park and its 
surrounding environs has a significant opportunity to develop into a low carbon 
energy park. Knowsley Metropolitan Borough Council (KMBC) are forging ahead 
in Merseyside by undertaking this energy network feasibility study and strategic 
partner procurement plan. 

This techno-economic assessment has determined that developing decentralised 
energy infrastructure in the form of energy centres and heat network(s) to provide 
low carbon energy is commercially viable.  

Market testing of the KIP commercial case has shown excellent early signs of 
interest from potential strategic partners. Strategic partners in the business of 
delivering design, build, finance, operate and maintain (DBFOM) service 
offerings over the long term, 20 to 50 years, have expressed strong interest.  

Whilst not exhaustive, KIP business engagement via discussions with key energy 
user representatives have resulted in the sharing of energy data and development 
plans. This has demonstrated that there is a business appetite for further 
involvement.  It is testament to the focus of the KMBC/Arup team that, from a 
potential 800 KIP businesses, the 32 businesses actively engaged by the study 
represent over 60% of the energy consumption of the park. 

Four ‘clusters’ of energy network potential have been identified, three of which 
have strong viability prospects.  A catalyst project is recommended, based on 
business case and low risk characteristics as analysed.  External risks posed by 
existing KIP infrastructure and networked utilities are minimal and in general they 
are considered to lend themselves to heat network(s) and associated energy 
centre(s) development. 

Cluster 1 (“KIP South”) exhibits an excellent return on investment and positive 
net cash flow, considered to be within the bounds of attractiveness to private 
sector service providers and investors. This cluster is proposed as the catalyst 
project against which a strategic partner would initially be engaged. 

The engaged strategic partner would be contracted against robust terms and 
agreements, but with the expressed remit to develop other identified clusters 
across KIP and potentially further afield. The strategic partner would be directed 
and supported at all times by KMBC and their delivery team. With future cluster 
development in mind the study gap analysis demonstrates that the business cases 
of all clusters can be engineered to provide viable investments.  

It is a clear recommendation that further engagement with potential energy 
customers/businesses be made by the KMBC project support team to both 
promote the Energy Park concept and to gather data to improve the technical and 
business case market robustness.  It is the predetermination of project business 
case and risk characteristics prior to strategic partner engagement that 
demonstrates to the market that KMBC possess both commitment and contractual 
clarity.  

It is believed that the level of commitment demonstrated by the catalyst project, 
along with advertised business benefits of belonging to the ‘Knowsley Low 
Carbon Energy Park’, will influence and drive the rolling out of further energy 
network cluster developments. It is anticipated that attracting businesses to fill the 
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business case gaps of each cluster will be an increasingly simple task once the 
catalyst project is seen by KIP businesses, both existing and prospective, to be 
materialising.  

Examples of existing energy conscious estates were visited by the KMBC/Arup 
team. Two projects currently in operation under commercial agreements not 
dissimilar to those envisaged for KIP were visited; (a). A Global Pharmaceutical 
Manufacturer in Cheshire - discussions held with the Estates and Facilities 
Management director and the long term contracted plant operations manager, and 
(b). A Sporting Park and City Regeneration Development - discussions had with 
the long term concession energy partner contractor. 

The challenges, shortcomings and benefits of developing long term distributed 
energy infrastructure operations and business management were aired, discussed 
and appreciated by the team, whilst gaining a clearer appreciation of physical 
scale, renewable fuel options and candidate technologies. 

On the basis of investment risk assessment, market experience and current pricing 
structures of fuels, this study concludes that gas-fired CHP plant represents the 
best low carbon option as primary generation plant for heat network(s) within 
KIP. The reliability and flexibility offered by gas-fired boilers also substantiates it 
as the favoured back-up and supplementary heat provision. 

Biomass boilers are the most suitable plant for generation of further 
supplementary heat and for the incorporation of a renewable element. However, 
current availability of local biomass supply within Knowsley does not have a 
mature and proven supply chain at the scale required to support a significant 
biomass energy generation solution for the park. Once a competitive and reliable 
supply of biomass of the right quality is identified, renewable energy network 
credentials will follow due to the technology agnostic nature of a heat network. 

The strategic partner will be encouraged to deliver progressively lower carbon 
heat within the KIP network(s) over the 25 to 50 year agreement period. However, 
it should be noted that prioritisation of low and zero carbon technologies/fuels 
conceptualised for progressive improvement should be given to those 
technologies lending themselves to the distributed energy heat network approach 
so as to avoid encouragement of stranded network assets. 

Clear recommendations have grown from this holistic study and a series of next 
steps for KMBC to follow have been developed in order to progress the project 
beyond the feasibility stage and on to delivery. The following recommendations 
and timeframe schedule are proposed for consideration by KMBC executive: 

 

Recommendations Indicative 
programme 

1. Engage technical / procurement consultants to 
prepare technical notes, heads or terms and service 
level agreements for OJEU tender preparation and 
procurement assistance 

12-24 weeks 

2. Undertake a two-stage marketing exercise to promote  
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Recommendations Indicative 
programme 

scheme direction and opportunities for local 
stakeholders, targeting.  To include marketing 
material and delivery timeframe commitment. 

Ongoing 

 

a. Existing businesses within KIP 

b. Neighbouring Boroughs and those within the 
wider LCR 

3. Interim Planning measures to be used to facilitate the 
locating of new large energy consuming businesses 
within the identified Cluster areas 

Parallel 

4. Consider introduction of future Planning policy 
requirements to assist the organic growth of heat 
networks, along the lines of; 

Parallel 

a. “Where specific opportunities exist, 
developments will be required to connect to 
existing heat network systems” 

b. Safeguarding actions required in cluster 
zones, similar to Core Strategy Preferred 
Policy CS22, i.e. “New development should 
be sited to enable future connectivity in terms 
of site layout, heating design and site-wide 
infrastructure”. 

5. Preparation of OJEU Prior Information Notice (PIN) 
and request Expression of Interest (EoI) documents  

 

32 weeks 
6. Assemble OJEU documents for tender invitations 

7. OJEU tender request, questions and replies 

8. Bid Negotiations  

a. Negotiate with two bidders  32 weeks 

b. Preferred partnership agreement 20 weeks 

Approximate Total Programme Timeline 96 – 108 weeks 
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Looking forward to the formation of a business partnership appropriate to the 
engagement of a Strategic Partner, it can be expected for it to have an architecture 
not dissimilar to the simple illustration below. 

 
This illustrates that the ‘KIP Energy Co.’ consists of KMBC executive board 
members, 3rd party investor board members and Partner board members. In turn 
the Partner board members could well consist of the Strategic Energy Partner with 
its full range of DBFOM operational and financial provision but also a Site 
Development Partner and even large consumer Tenant partners.   

It remains for the KMBC project support team to maintain the momentum 
developed over the course of this study and the procurement document produced 
in parallel along with earlier evidence building studies.  It is recommended that 
KMBC follow the step by step approach tabled above and illustrated below to 
deliver a Knowsley Low Carbon Energy Park capable of revitalising the park, 
attracting business and growing the local economy. 

 
 

 

 

KIP Energy 
Co. 

KMBC Board 
Member(s) 

3rd Party 
Investor Board 

Member(s) 
Partner Board 

Member(s) 

Strategic 
Energy 
Partner 

Site 
Development 

Partner 
Tenant 

Partner(s) 

Feasibility Evidence 

KMBC Promotion & 
Marketing 

Partner Procurement 
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and Marketing 

Tenant 
Agreements 

Network 
Delivery & 
Operation 
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1 Introduction 

1.1 Brief 
Knowsley Metropolitan Borough Council (KMBC) commissioned Arup to assess 
the feasibility of developing distributed energy infrastructure.  This infrastructure 
would consist of energy centres and heat network(s) to provide low carbon energy 
for as many of the 800 businesses currently operating from Knowsley Industrial 
Park (KIP) and Knowsley Business Park (KBP) as is commercially viable.  

The brief extends to include early procurement investigations by means of 
business case assessments and outline contractual heads of terms to enable KMBC 
to engage a long term strategic partner. The strategic partner would ideally 
provide services to design, build, finance, operate and maintain (DBFOM) the 
identified energy infrastructure.  

1.2 Background 
Two previous studies identified low carbon and renewable energy opportunities, 
both within KIP and wider Knowsley area: 

1. “Knowsley Renewable and Low Carbon Energy Options” (Arup 2009) 

2. “Delivering a New Future for Knowsley Industrial Park” 
(DTZ/Arup/Taylor Young 2010) 

The 2009 study identified the combination of high heat load density within KIP 
and the presence of existing and emerging onsite producers of renewable fuels and 
energy as providing exciting tenant business opportunities to integrate with low-
carbon infrastructure.  The 2010 study confirmed that the heaviest energy users on 
the Park would benefit from a local heat network. 

KMBC recognise their role as incumbent public body in bringing any such energy 
development forward as the current major land and freehold owner for the 
majority of KIP. 

Other studies within the wider Liverpool City Region (LCR) context of relevance 
to the KMBC initiative include: 

1. Renewable Energy Capacity Study (Arup 2010) 

2. Mechanisms to Deliver Resilient Energy Infrastructure (Arup 2011) 

The first of these studies identified KIP (including KBP) as a "Priority Zone" for 
renewable and low carbon energy potential in the context of District Heating. 

1.3 Scope of Works 
The full scope of work is contained within a revised version of the Terms of 
Reference (TOR) document as provided by KMBC. This document is included in 
Appendix A, the following provides a summary of the agreed works. 

The study has been undertaken in two distinct deliverables: 
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1. A Techno-economic Feasibility Assessment 

2. The drafting of Strategic Procurement Documentation 

The discrete tasks and outputs associated with the stages of the study are detailed 
in the following table. 

Deliverable Key Output 

1.
 

T
ec

hn
o-

ec
on

om
ic

 F
ea

si
bi

lit
y 

Technical options assessment 

Assessment of financial models 

Identification of project Risks 

Identification of Business Case components and scenarios 

Perform Utility search for KIP area 

Outline employment and supply chain options & opportunities 

Compilation of a delivery timetable and programme 

Provision of a summarising report 

2.
 

St
ra

te
gi

c 
Pa

rt
ne

rs
hi

p 
Pr

oc
ur

em
en

t 

Preparation of Performance Specification, based on proposed 
scheme 

Draft a Service Level Agreement (SLA) document, including 
outline operational role and duties 

Draft pre-transactional stage Heads of Terms (HoT) to illustrate 
contractual position of all parties 

Identify key potential strategic partners and key tenants 

Develop draft Off-take and Take-up Agreements (O&TA) 
document, covering consumer take-up and heat/power generator 
off-take 

Compilation of all documents within a procurement pack 

Provision of a short accompanying summary report and a 
presentation of all project outcomes 

Table 1 - Scope Deliverables and Outputs 
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2 Site Information 
To ensure a robust assessment of possible energy infrastructure within KIP, an 
appreciation of the nature of the existing and planned businesses is required along 
with planned and identified opportunities for future land redevelopment. 

2.1 KIP Businesses 
The combined 1,200 acres of Knowsley Industrial & Business Parks are home to 
more than 800 businesses covering a wide variety of sector operations, with sites 
and buildings ranging in size and employee numbers. 

A fundamental metric affecting energy infrastructure and heat network feasibility 
in particular is heat density, i.e. the presence of the largest heat demands in the 
smallest area. An initial classification of businesses on the park was agreed upon 
to identify those businesses likely to offer the best chance of maximising heat 
density. 

These businesses were identified based on the following criteria: 

• Number of employees 

• Nature of business (with regard to energy intensity) 

• Size of building(s) 

• Location of business 

• Business’ involvement with product or service complimentary to 
decentralised energy systems 

This process resulted in approximately 50 ‘key’ businesses being identified. 

2.2 Existing Infrastructure 
The primary infrastructure being considered is that of a heat pipework network 
(district heating served by low/zero carbon decentralised heat and power 
generators). Therefore details of the presence and positions of existing utilities 
within the highways of KIP are required. 

Buried services information has been examined including gas, electricity, water 
and data cabling, made available by utility owner-operators. 

2.2.1 Gas Pipework 
Information received from National Grid shows that a high pressure gas main is 
present, running adjacent to the westbound carriageway of the A580 (East 
Lancashire Road). 

In addition to this run, smaller low pressure gas distribution is present throughout 
the park, running in all major roadways, providing flexibility in terms of location 
options for any gas-fired plant identified to serve a heat network on KIP. 
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2.2.2 Electricity Distribution 
The local District Network Operator (DNO) for KIP has provided a detailed map 
of all electrical infrastructure in and around the park, covering both buried and 
overhead cabling. In addition to positioning, ratings of all cabling are provided. 

 
Figure 1 - KIP Electrical Network 

In addition to electricity use for the operation of primary plant, pumps and other 
energy centre systems, a key commercial component of a heat network within KIP 
will be the generation and subsequent exporting of low carbon electricity. 

The capacity of the generation projects envisaged for KIP would not ordinarily 
impact on the National Grid infrastructure, as the plant connections would be 
made at the 11kV system level. The Distribution Network Operator (DNO - 
Scottish Power) connection points are not considered to require significant 
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reinforcement works. Minor fault level constraints and minor spatial alteration to 
accommodate connection switchgear are all that is envisaged. 

However, such generation projects will require technical liaison and engagement 
with the DNO in order to establish the related costs of system reinforcement 
required by the proposed scale of generation. 

2.3 Development Areas 
Conclusions of recent studies have identified that, whilst land is already largely 
developed, the ageing and in some cases obsolete nature of areas within the Park 
presents an opportunity for regeneration. In turn KIP will be future proofed to 
meet the changing nature of development demands. 

In addition to the changing nature of tenant energy demand intensities 
encountered on KIP and other similar industrial parks, the drivers of change for all 
businesses are fuelled by the need for lower carbon operations and in particular 
energy supply. 

Furthermore, the Local Development Framework (LDF) process has identified a 
shortage of approximately 65 hectares of employment land within Knowsley up to 
2027 with the potential to redevelop/remodel KIP seen as a way to meet some of 
this demand. 

2.3.1 Employment Sites 
For the purposes of this study, KMBC have provided a schedule of all available 
employment sites within KIP. This information has been compiled into a GIS 
map, as shown in the following figure. 
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Figure 2 – Identified Employment Sites 

2.3.2 Green Belt Land 
In addition to designated employment sites, KMBC have also identified parcels of 
Green Belt land with potential for development, subject to the phasing mechanism 
within the emerging LDF Core Strategy. These are adjacent to the East of KIP, 
positioned either side of the East Lancashire Road, as shown in the following 
figure. 
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Figure 3 – Green Belt Parcels adjacent to KIP 

2.3.3 Opportunity Areas 
Previous work undertaken by Arup and DTZ (as part of the ‘Delivering a New 
Future for Knowsley Industrial Park’ study) identified three Opportunity Areas, 
offering scope for intervention to deliver: 

• Enhanced infrastructure 

• Quality sites & premises 

• Provision of a step-change in market perception of the site 

The following figure displays these areas in the context of KIP. 
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Figure 4 – KIP Opportunity Areas 

2.4 Constraints to Network Development 
KIP features few of the constraints often present when considering heat networks 
at a large scale within developed areas, such as development phasing 
programmes, demand diversity/consistency of demand and development density.  

However, two physical constraints exist in the form of the East Lancashire Road 
and the railway line linking to the North of the park. These constraints are 
discussed further in the following table. 
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Table 2 - Constraints to Network Development 

These constraints are identified in the following GIS plot. 

Constraint 
Location 

Description 

E
as

t L
an

ca
sh

ir
e 

R
oa

d 

The presence of the East Lancashire Road at the south end of the site is 
a key aspect of KIP vehicle access but represents a not insurmountable 
constraining obstacle to the potential for conjoined heat network civil 
infrastructure. 

The cost impact of routing pipework across the road itself is 
complicated by the presence of a high-pressure gas main running 
alongside the Westbound carriageway. 

These challenges result in an estimated additional cost of around 
£500,000 in order to cross the road with heat distribution pipework 
(sized in order to serve businesses on either side). 

N
or

th
er

n 
R

ai
l 

H
ea

d 

Though highly advantageous to KIP’s transport links, the railway 
adjoining the park at the north end of the site would entail notable 
additional costs for any proposed heat network crossing to businesses 
located at the very north of the park. 

However, since the rail line does not bisect the park’s entire width, this 
is a constraint which can be circumnavigated. 
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Figure 5 - Constraints to Network Development 
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3 Stakeholder Engagement 
It is recognised that the appetite of any businesses within KIP to connect to a heat 
network is as important to the commercial viability of new energy infrastructure 
as is the technically feasible solution. 

As such, engagement with businesses occurred from study commencement in the 
following ways: 

1. An online business survey 

2. a) One-to-one interviews with identified and willing key businesses 

b) Subsequent questionnaire completed by all interviewees 

3. Direct email contact with additional businesses 

 

3.1 Marketable Drivers 

3.1.1 Energy Costs 
A significant part of discussions focused on what business saw as their likely 
ongoing energy spend profile. The ability for a heat network solution to offer 
related cost savings is a clear marketable driver for attracting businesses to engage 
with and connect to such infrastructure. 

3.1.2 Green Credentials 
Similarly, the commitment from businesses to reduce their carbon emissions was 
discussed and recognised as a growing driver for not only existing tenant but also 
in attracting new businesses to the park. 

3.1.3 Ageing Plant Assets 
A further driver for businesses isavoiding ongoing boiler plant maintenance and 
capital replacement costs which were seen by all as being attractive outcomes. 

3.1.4 Carbon Reduction Commitment (CRC) 
A combination of commercial and green drivers and the provision of low carbon 
heat to businesses will reduce the CRC payments most are currently subjected to. 
As of May 2012 the CRC taxed is charged at £12 per tonne of CO2 emitted. 

3.2 Business Survey 
A bespoke web-based survey was used to seek data and information useful to the 
derivation of heat intensity and density from all businesses within KIP.  

All businesses within KMBC’s KIP database were sent invitations to complete the 
survey, a copy of which has been included in Appendix B for information. 
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In total, 28 businesses completed the online survey. 

3.3 One-to-One Interviews 
In order to supplement the information requested via the online survey, a list of 
identified key businesses within KIP were contacted and invited to attend brief 
one-to-one interviews with Arup and KMBC staff. 

These interviews were held with 8 businesses on the 7th and 8th of December at the 
Business Resource Centre within KIP. A summary table of those in attendance is 
included in Appendix B. 

3.3.1 Interview Outcomes 
Though comprising a wide variety of business types, sizes and activities, it was 
encouraging to find a common thread of interest shown in the opportunities 
surrounding a potential heat network. 

3.3.2 Questionnaire 
In order to ensure similar key points were covered with each business, and that 
resulting feedback was formally recorded, an additional questionnaire was used 
within the interviews held. 

3.4 Extent of Engagement 
In total, 32 businesses were actively engaged during the course of this study via 
provision of requested information. 

The following figure displays the proportion of total KIP energy consumption 
represented by those businesses engaged, comprising gas and electricity use. 

 
Figure 6 – Proportion of energy consumption by businesses engaged in the study 

  

224,005
67%

107,880 
33%

Energy Consumption MWh/year (engaged KIP businesses)

Energy Consumption MWh/year (remaining KIP businesses)
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4 Heat Network Options 
The brief definition of a primary energy infrastructure delivered by a strategic 
partnership arrangement is that of a heat network fed via low carbon energy 
centre(s). A number of potential options that fit this definition exist across KIP.  
Each of the options presents a range of opportunities and constraints for 
consideration in selecting the most appropriate heat network solution. 

It is important to understand the characteristics of the types of heat network which 
could be developed within the KIP area. There are risk and reward characteristics 
for each network type that could deliver cost savings, satisfying energy demands 
and delivering carbon reduction over the short, medium and long term. 

The following outlined options present the fundamental heat network 
configurations, they do not however form definitive solutions for KIP in the first 
instant. It should be noted that the terms used to describe the configuration 
examples are occasionally used interchangeably by industry depending on 
circumstances, in the context of this study they are described below solely to 
differentiate the options for KIP.  

4.1 Centralised 
A centralised heat network approach for KIP could consist of a single energy 
centre connected to a single, large distribution network serving all consumers. 

The energy centre plant would be contained within a dedicated building and 
facilities area and would have the capacity to meet the thermal energy demands of 
the whole site.  

The thermal distribution network (district heating) would ideally be designed to 
pipe the heating medium appropriately matched to all consumers, but may consist 
of more than one network in order to serve both high temperature requirements 
(steam) and the most common (low to medium temperature hot water) 
requirements. 

Utility network connections would provide the source of natural gas and 
electricity required by the energy centre, the electricity distribution networks 
would also provide the sink for generation and potentially distribution to tenants. 
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Figure 7 – Example Centralised Heat Network Illustration 

The development of a centralised heat network uses large scale technologies and 
single points of utility connection and electrical distribution to wider 
infrastructure. This offers inherent economies of scale,i.e. a single fuel delivery 
point for biomass CHP vs multiple small delivery and storage points utilising 
emerging small scale biomass CHP technology.   

Combined cycle gas turbine CHP or Energy from Waste (EfW) technologies are 
more economic and practical for single large scale installations. 

Commercial arrangements and operational regimes for such systems can also 
carry economies of scale. However, the centralised example also presents risks; 
economies may not be realised due to the need to phase construction to meet 
demand take-up, they can be less resilient than other network configurations as a 
result of their single point of generation and distribution and can require a large 
area to be set aside for the development of the energy centre. 

They also pose an additional challenge of suitable plant sizing, due to the 
uncertainty of ultimate capacity required to serve a network of uncertain scale. 
Such risks present uncertainties and ultimately impact on the commercial viability 
of the centralised option. 
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4.2 Decentralised 
The concept of a decentralised heat network is based on a small number of 
discrete, potentially inter-connectable distribution networks, each served by 
dedicated energy centres located at strategic points around the network. 

The energy centre plant can be located both within standalone buildings serving 
local area networks and/or can be integrated within tenant developments where a 
single large energy demand exists, i.e. high temperature process tenants (steam or 
high temperature hot water). 

The resulting discrete local heat network clusters served by dedicated energy 
centres require several connections to the electrical and natural gas utilities 
infrastructure. 

 
Figure 8 – Example Decentralised Heat Network Illustration 

The development of a decentralised network solution potentially mitigates some 
of the shortcomings/risks of the centralised configuration. 

Additional energy centres offer a potential to improve both utility connection and 
district heating supply network resilience to KIP as a whole. 
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Economies of scale are diminished by the need to develop multiple energy 
centres, however phasing and roll-out of the decentralised solution enables cost to 
be spread to suit life-cycle cost cash flow. 

Depending on the procurement route adopted, potentially multiple complex 
commercial arrangements and operating regimes can be avoided. A single 
strategic partnership arrangement, as is the focus of this study, presents a 
simplified arrangement. 

4.3 Distributed 
A distributed heat network scheme is based on significantly smaller networks and 
associated energy centres than the ‘decentralised’ configuration, whereby 
developments focus on meeting the energy demands of individual tenants and 
neighbours. 

 
Figure 9 – Example Distributed Heat Network Illustration 

The use of a distributed heat network approach may allow for the plant to be 
matched directly to consumers’ requirements, thus optimising the total installed 
capacity of the plant. 

The main disadvantage of such a solution includes the lost ability to take 
advantage of a larger plant and the additional commercial and operational 
complexity of developing and sharing specific energy centres and small networks. 

There is also limited scope to bring forward connections to additional customers 
over time, due to the sizing of the plant and energy centre in recognition only of 
the initial connected buildings. 
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5 Generation Options 
Energy generation options for KIP have been identified from two key standpoints 
of available fuel types and of viable technologies. These options have been 
summarised below, with full details of all fuel and technology options considered 
included within Appendix C. 

5.1 Fuel Options 
A range of options for the development of DH schemes exist within the market, 
including a variety of technologies and fuels/feedstocks. These options have 
performance characteristics that suit different applications, therefore the selection 
of the most suitable option for a scheme is important. 

The following table summarises the most common fuel types used within plant 
serving DH schemes, along with approximate carbon dioxide-equivalent emission 
factors. 

Fuel 
Type Description Applicable DEFRA 

Emissions factors 

Natural 
Gas 

The most common method of meeting site heat 
demands across the UK, natural gas is also used as a 
means of electricity generation, and is considered to be 
the cleanest of the three conventional fossil based fuels 

0.184 kgCO2e/kWh 

Biomass 

Referring to solid organic material which can be used 
in a range of processes to produce energy. Crops such 
as willow, hazel, poplar and miscanthus may be grown 
especially for this purpose in short rotation coppice 
(SRC) or biomass may be derived from other materials 
such as straw, crop fibres, forestry and other wood 
wastes 

0.016 kgCO2e/kWh 
(wood chips) 

Biofuel 

Referring to a liquid fuel most commonly derived from 
vegetable crops and thus deemed a renewable fuel. It is 
often supplied both as a blend, comprising bio-oil or 
biodiesel mixed with more traditional fuel-oil or diesel, 
suitable for burning in most dual-fuel boilers and some 
CHP engines 

0.037 – 0.062 
kgCO2e/kWh 

(dependent upon fuel 
blend) 

Biogas 

A mixture of combustible gases generated from 
processing organic matter (biomass) in thermo-
mechanical or biological processes, typically 
gasification and anaerobic digestion. Though dependent 
upon the feedstock and processes used to generate the 
biogas its composition will generally consist of 
hydrogen, methane and carbon monoxide 

0.001 – 0.098 
kgCO2e/kWh 

Table 3 – Heat Network Fuel Options 
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5.1.1 Biomass 
Based on the applicable emissions factors for fuels, biomass represents the best 
opportunity for renewable fuel input to generation plant linked to a heat network 
at KIP, whether used directly or to raise biogas. As such, an accompanying 
technical note has been undertaken to understand the volumes of biomass 
currently available in Knowsley. 

A summary of the findings from this note is presented below, with a copy of the 
full note included within Appendix C for information. 

Summary of Biomass Technical Note 
• The UK is identified in a number of national studies to have the potential 

to produce its own domestic biomass supply, however this supply is 
constrained and evidence suggests that the supply market will take time to 
mature and demand will outstrip supply resulting in the UK needing to 
import biomass from overseas. 

• Barriers include development pressures from other land uses, use of 
agricultural land for food production, competition from established export 
markets (overseas sources), land designations, site access for harvesting 
machinery, and utility lines such as water, gas and electricity lines.  

• The total area of woodland within Knowsley of 0.1 hectares and over 
amounts to 2,478 hectares (3.8% of the total land area). 

• There are opportunities to utilise sustainable land sources in Knowsley, 
such as Brownfield land, lower quality open space and long-term 
development allocations for employment and housing (e.g. sites not 
planned for development for 1 year or more). 

• Research to date has identified that Knowsley has 223 hectares of 
Brownfield land, 156.77 hectares of employment land and 931.51 hectares 
of open space. 

• If all forest residues and management arisings from Knowsley’s 
woodlands were earmarked (and suitable) for use as biomass fuel, this area 
could support the operation of either boiler capacity in the order of 2 MW 
or else CHP capacity of around 500 kWe. 

• Approximately half of the Brownfield and open space land would need to 
be given over to (and suitable for) Short Rotation Coppice (SRC) growth 
in order to support plant at a similar scale, or around one third of land if 
Miscanthus were grown. 

• Mapping produced by Natural England / DEFRA identifies Knowsley as 
being best suited for the production of Miscanthus over SRC. 

• The North West Renewable and Low Carbon Energy Capacity Study 
produced in 2010, identified Merseyside to have 21 MW biomass capacity 
by 2020 with energy crops amounting to 12 MW capacity (2 MW 
electricity and 10 MW Heat). 
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• At present Knowsley is identified to have up to 7,330 tonnes of Green 
Waste, made up of 6,000 tonnes of kerbside collections and 1,000 tonnes 
from Grounds Maintenance activities1. 

5.2 Technology Options 
Whilst a range of both traditional and low carbon heat generating technologies 
exist and are available in the UK, only a limited amount have a range of capacities 
and operational flexibility suitable for serving heat networks. 

For this reason, and given the scale at which plant would be deployed within KIP 
(notably at an infrastructure rather than building-integrated level), priority has 
been given to boilers and Combined Heat & Power (CHP) options utilising the 
identified fuel types. 

The following table provides details of those types of boiler and CHP to be 
considered for a KIP heat network. 

Technology Fuel Type Description 

Boiler 

Natural Gas 

The most common solution to meeting thermal 
energy demands, gas boilers offer a high level of 
flexibility and allow rapid heat generation, they 
are suitable for operation as back-up plant to 
other low and zero carbon technologies and as 
supplementary plant to meet fluctuating and peak 
heat demands 

Biomass 

A proven alternative to gas-fired heating systems, 
biomass fuelled heating utilises the stored energy 
of solid organic material to generate thermal 
energy via combustion. Biomass boilers generally 
operate more efficiently under a constant load, as 
they respond more slowly to fluctuating demand 
than gas-fired plant 

Biofuel 

Biofuel use in boilers requires the presence of 
either specific oil/diesel or dual-fuel (Gas/oil) 
burners. These are fairly common on larger 
capacity and older boiler plant where fuel oils 
have been employed as a backup fuel to 
accommodate contracted interruptible gas supply, 
the inclusion of dual-fuel (Gas/biofuel) on new 
boiler plant represent an additional expense, both 
for initial purchase and operational maintenance 

                                                 
1 
www.thechest.nwce.gov.uk/procontract/supplier.nsf/frm_opportunity?openForm&contract_id=CO
NTRACT-NWCE-84JD3U&search_id=PLAN-SCHNWCE-85JC4E&org_id=ORG-NWCE-
7S9DMA&from=  
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Technology Fuel Type Description 

Biogas 

Biogas boilers in many cases are identical to 
equivalent natural gas fired boilers due to 
similarities in the fuel. The efficiency and the 
carbon emission benefit of biogas boilers are 
largely dependent upon the fuel utilised although 
generally provide a high level of turn-down and 
rapid heat output 

CHP 

Natural Gas 

Gas CHP is available in a variety of different 
types depending upon the capacity of generation 
required and the ratio of thermal to electrical 
energy. Reciprocating engine CHP packages are 
the most electrically efficient technology in their 
scale and most common 

Biomass / 
Biogas 

Two processes are generally used to convert solid 
biomass fuel into both heat and electricity; the 
direct combustion of biomass to raise steam or 
the controlled heating (gasification) of biomass to 
generate a combustible ‘syngas’, subsequently 
burned in traditional gas CHP plant 

Biofuel 

A number of CHP manufacturers offer diesel-
fuelled models capable of accepting biofuel 
blends. Such technology is well established in 
industry with the use of biofuel offering the 
potential to produce CO2 emission savings via 
well understood methods of generating heat and 
power 

Table 4 – Heat Network Technology Options 
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6 Options Appraisal 
Building on data and location information gathered from tenants and an 
appreciation of the spatial characteristics of KIP, an appraisal of potential network 
arrangements and associated heat generating technologies using Integrated Risk 
Management (IRM) models, robust fuel, technology and distribution solutions 
have been compared. 

6.1 Risk Models 
IRM models provide a technique for comparing a range of options, based on a 
number of identified key criteria suitably weighted to reflect their relative 
importance or impact. The criteria selected were determined by the KMBC/Arup 
team and reflect Arup experience of similar assessments and KMBC socio-
economic requirements. 

This allows for a transparent and auditable assessment to be undertaken where 
comparison of often disparate drivers and options is made possible. 

Two such models were created to separately assess the type of heat network(s) 
most suitable for KIP and the technology options for serving it. 

6.2 Network-Type 
The options for heat network arrangements fall broadly into 3 categories as 
presented earlier: 

1. Centralised 

2. Decentralised 

3. Distributed 

The suitability of these arrangements has been assessed with specific reference to 
the KIP site, with analysis considering eight key criteria as shown in the following 
table. 

Each type of network was considered and scored against the criteria, with a rating 
of ‘Very Bad’, ‘Bad’, ‘Average’, ‘Good’ or ‘Very Good’ awarded for each, 
represented by a score of between 5 and 1 respectively. 

In order to adequately prioritise the criteria deemed most significant, a weighting 
percentage is applied alongside each score.  

The percentage weightings represent the bespoke drivers of an option as agreed 
with KMBC prior to final scoring using the IRM. 
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Network Criteria Description Applied 
Weighting 

Heat Density 
A function of the known levels of heat 
demands of tenants within KIP, plus an 
appreciation of their relative location and 
proximity to each other 

100% 

Capital Cost The capital costs inherent with the provision 
of a heat network  80% 

Scheme Integration The difficulties faced in integrating a heat 
network within KIP’s existing infrastructure 60% 

Operational 
Flexibility 

The level to which operation of a network 
can be flexibility to changes in connected 
heat demand 

80% 

Programme 
Flexibility 

Ability of the network construction to be 
phased whilst allowing interim operation 75% 

Finance Flexibility 
Linked to the number of financial and 
commercial options available for the network 
delivery 

75% 

Carbon Reduction 
Potential 

Levels of CO2 emission reductions 
achievable 90% 

Future Proofing 
The ability of the network to adapt and 
expand as future heat demands and 
connecting tenants emerge 

75% 

Table 5 – Network IRM Criteria and Weightings 

Full copies of the network IRM input matrices have been included in Appendix D 
for information. 

6.2.1 Network IRM Outputs 
The following summary table presents the scores assigned to each network type 
for each criterion and results in a priority ranking. It can be seen that low scores 
are favoured. A complete IRM table is provided in Appendix D. 
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Figure 10 – Network-type IRM Output 

6.2.1.1 Centralised Network 
Whilst offering the best prospect for both operational and future roll-out 
flexibility, the option of a centralised network serving the entirety of KIP initially 
arranged to serve widely distributed tenants has been deemed impractical. 

This is primarily due to the inherent costs of associated large pipework runs with 
little guarantee of early phase connection of intermediately located tenants. 

6.2.1.2 Decentralised Networks 
The analysis returns the recommendation that a decentralised network approach is 
best suited to KIP. 

This indicates that a small number of discrete heat network clusters positioned 
appropriately to serve prioritised areas and tenants within the park represent a 
better prospect than a single park-wide network.  The reasoning is apparent by 
studying the IRM to be the result of average scores for most criteria and 
particularly good results in terms of ‘financial flexibility’, ‘carbon reduction’ and 
‘future proofing’ criteria. 

6.2.1.3 Distributed Networks 
Whilst involving the smallest initial capital outlay and providing the best scope 
for optimising network size and plant capacities for specific businesses on the 
park, the option of discrete distributed networks does not align with the Council’s 
desire for a network(s) with flexibility and ease of future expansion to serve 
additional businesses. 

6.2.1.4 Analysis Sensitivity 
Based on the analysis criteria, and the stated agreed weightings applied to each, 
the scorings under each category have resulted in decentralised solutions being 
shown as most suitable for KIP. 

To clarify the true margin of relative scoring against the option shown as second 
best (that of a centralised solution), a sensitivity analysis of the IRM matrix was 
undertaken. 

Highest Priorities 
In reference to the criteria deemed most critical to network suitability, including 
heat density and carbon reduction potential, analysis showed that the following 
alterations to applied scoring would be required in order to alter the final analysis 
outcome: 

1 Centralised 5 5 4 2 2 3 1 3 19.9 2
2 Decentralised 3 3 3 3 3 2 2 2 16.7 1
3 Distributed 2 2 2 4 4 5 4 3 20.6 3

PriorityRef Heat 
Density

Scheme 
Integration

Operational 
Flexibility

Capital 
Cost ScoreProgramme 

Flexibility

Carbon 
Reduction 
Potential

Future 
Proofing

Finance 
FlexibilityNetwork Scale
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• The fundamental shift in score for one criterion (i.e. from 1 to 5 or vice 
versa) 

• The partial rescoring for two criteria (e.g. from 1 to 3 or 4 to 2) 

Lower Priorities 
For other scoring criteria, the following alterations to applied scoring were found 
to be required in order to alter the final analysis outcome: 

• The fundamental shift in score for two criteria 

• The partial rescoring for three or more criteria 

6.2.1.5 Conclusion 
On the basis of the IRM results, there are real opportunities for developing 
networks within KIP based on the decentralised or ‘clustered’ approach.  The 
remainder of this study investigates the viability of these decentralised ‘clustered’ 
options. 

6.3 Technology Type 
A similar approach was adopted to that of the heat network type analysis for 
potential heat generating technologies serving decentralised networks on KIP, 
with criteria and weightings as follows. 

Technology 
Criteria Description Applied 

Weighting 

Capital Cost Referring to the installed cost of plant 60% 

Efficiency Achievable operational efficiency 60% 

Spatial 
Requirements 

The footprint area required for the plant (and 
any ancillaries required) 80% 

Technology 
Integration 

The ease of integration to serve connecting 
tenants/buildings 90% 

Supply Chain & 
Market Availability 

A view on the maturity of the technology, its 
proven reliability and availability at the 
desired scale/capacity 

100% 

Operation & 
Maintenance 
Requirements 

Any requirement for additional supervision 
and maintenance beyond that associated with 
standard heating plant 

75% 

Flexibility Refers to the ability for flexible operation 80% 
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Technology 
Criteria Description Applied 

Weighting 

against fluctuating heat demands  

Capacity Suitability The availability of the technology at the 
identified capacity 100% 

Carbon Reduction 
Potential 

Levels of CO2 emission reductions 
achievable 80% 

Table 6 – Technology IRM Criteria and Weightings 

6.3.1 Technology IRM Outputs 
The technology IRM input matrices are included in Appendix D. The results from 
the analysis are summarised in the following table. 

 
Figure 11 – Technology IRM Output 

6.3.1.1 Natural Gas 
It is common for heat networks where initial investment risk reduction and 
security of energy supply are primary requirements to be based on gas-fired plant. 
This is borne out to be the case for KIP. 

In the case of KIP, gas-fired CHP has been identified as the most suitable primary 
heat generating technology. This reflects both its proven nature and the range of 
capacities of plant available, suiting it to the intended approach of discrete heat 
network clusters. The power generation capacity of CHP is always more 
financially, commercially and carbon viable over heat only options. 

The form of gas-fired CHP technology will depend on the grade of heat required 
by tenants distributed via the district heat network. The chosen technology is 
anticipated to evolve at key life-cycle replacement stages over the course of many 
decades as technologies mature and carbon drivers become more stringent. 

Similarly, gas boilers feature as part of an energy centre technology mix, due to 
their proven nature, cost competitiveness and operational flexibility in terms of 
turn-down. They will contribute to supplementary heat during peak demand 
periods, plus provide backup during downtime of primary plant. 

1 Boiler 1 3 1 1 1 1 2 1 4 11.7 1
2 CHP 3 2 2 2 1 2 2 1 3 13.9 2
3 Boiler 2 2 4 2 2 3 3 2 3 18.5 3
4 CHP 4 3 5 3 4 4 4 3 1 24.9 7
5 Boiler 2 3 4 3 3 3 3 2 3 21.0 4
6 CHP 4 2 4 3 4 4 4 3 1 23.5 5
7 Boiler 4 3 5 3 3 5 3 2 3 24.5 6
8 CHP 5 2 5 3 4 5 4 3 1 25.7 8

PriorityRef Capital 
Costs

Spatial 
Requirements

Technology 
IntegrationEfficiency Score

Supply Chain 
& Market 

Availability

Operation & 
Mainteance 

Requirements
Flexibility

Carbon 
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Potential

Technology
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Suitability
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Biomass
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6.3.1.2 Biomass 
In recognition of the CO2 emissions benefits of renewable fuel use, biomass 
boilers have also scored highly in the IRM analysis. The difference in scores 
between boiler and CHP options reflects the more proven and mature nature of 
biomass boiler technology and thus market availability over that of biomass CHP 
technology. 

Drawbacks of biomass CHP options currently available, but not widely proven, 
include operational unreliability and storage. Due to the relatively low calorific 
value and bulk density of biomass there is a requirement for large volumes to be 
delivered to site and stored safely. Furthermore there are question of reliability 
which relate mainly to the gasification process components  and the consistency 
of suitable biomass sources. Nevertheless, this technology is not ruled out 
completely, it has potential opportunities to be integrated into KIP network energy 
centres in the future when the risks are minimised. 

6.3.1.3 Biofuel 
Biofuel offers the potential for carbon savings beyond pure fossil fuel use, 
biofuels would require strategies for delivery and storage of fuel, although not on 
the scale of that required for biomass.  However, the storage and security of 
supply issues are potentially mitigated to some degree by a KIP tenant, ReFuel are 
a waste vegetable oil recycling to biofuel business.  Large volumes of biofuel are 
potentially available for use in energy centres. Biofuel oil is anticipated to serve 
road vehicle transport fuel needs into the future and is not therefore anticipated as 
representative of a long-term solution for KIP CHP plant other than as in interim 
boiler fuel used to balance natural gas supply to achieve targeted carbon 
reduction. 

For this reason, biofuel is not deemed suitable for use as a primary fuel, though its 
contribution toward a network fuel mix is not ruled out. 

6.3.1.4 Biogas 
The biogas option requires complimentary facilities for its production, such as an 
anaerobic digestion or gasification plant. 

The scores are indicated to be poor, but should not be taken as being completely 
unsuited to KIP. Its consideration alongside other technology options suggests 
that a specific requirement or strategy to bring such a facility forward would need 
to be in place to justify its operation, with subsequent heat take-off being a highly 
appropriate option to serve a network. 

A clear example of such a strategy would be that of the proposed EfW gasification 
plant, planned for inception within the Business Park, for which waste conversion 
and associated electricity generation would be the primary driver for operation. 

6.3.1.5 Analysis Sensitivity 
Based on the analysis criteria, and the stated agreed weightings applied to each, 
the scorings under each category have resulted in gas-fired plant (in the form of 
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CHP and boilers) as the most suitable for primary network heat-generation plant, 
with biomass boilers as the best supplementary plant-type. 

To clarify the true margin of relative scoring between gas and biomass-fired plant, 
a sensitivity analysis of the IRM matrix was undertaken. 

Highest Priorities 
With reference to the criteria deemed most critical to technology suitability, 
including plant capacity and market availability, analysis shows that the following 
alterations to the scoring would be required to impact the final analysis outcome: 

• The fundamental shift in score for two criteria (i.e. from 1 to 5 or vice 
versa) 

• The partial rescoring for three criteria (e.g. from 1 to 3 or 4 to 2) 

Lower Priorities 
For other scoring criteria, the following alterations to scorings were found to be 
required in order to impact the final analysis outcome: 

• The fundamental shift in score for three or more criteria 

• The partial rescoring for four or more criteria 

6.3.1.6 Conclusion 
On the basis of the IRM results, in combination with market experience and 
current pricing structures for the respective fuels, it is concluded that suitably 
sized gas-fired CHP plant, if operated efficiently, represents the best option as 
primary heat-generation plant for heat network(s) within KIP. 

Alongside this, the reliability and flexibility offered by gas-fired boilers make 
them the best options for back-up and supplementary heat provision. 

Biomass boilers have also been identified as the most suitable plant for generation 
of further supplementary heat and for the incorporation of a truly ‘green’ or 
renewable element within a KIP heat network(s). 

However, findings from the technical note around current availability of local 
biomass supply within Knowsley suggest that a mature and proven supply chain is 
currently not present at the scale required to support a significant biomass energy 
generation solution for the park. 

Combined with knowledge of the per-kWh price of biomass fuel versus natural 
gas (particularly in the context of gas prices demanded by the larger consumers 
within KIP), it has been concluded that the initial development of heat networks 
and energy centres in the park will be most commercially viable if based on the 
initial use of gas as primary fuel. 

The subsequent introduction of a biomass element within the generation plant mix 
is entirely viable, once a competitive, reliable and quality assured supply of fuel is 
identified, via the fundamentally technology agnostic nature of a heat network. 
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The introduction of biomass will be actively encouraged via the strategic partner 
to deliver progressively lower carbon heat within a KIP network(s). It should 
however be noted that, prioritisation of low and zero carbon technologies/fuels 
that have been conceptualised of for progressive improvement, should be given to 
those lending themselves to the distributed energy and heat network approach so 
as to avoid the potential for stranded network assets. 
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7 Identification of Potential Clusters 
A decentralised heat network cluster served by gas-fired CHP has been identified 
as the most suitable starting point for a low carbon heat network within KIP. 
Supplemented by gas-fired and an element of biomass boiler capacity, the KIP is 
presented with a robust set of discrete cluster options. Identifying the locations 
and spatial requirements of both heat networks and energy centres for these 
clusters presents further detail of the energy infrastructure recommendations for 
the future of KIP. 

7.1 Cluster Methodology 
Using information gathered on key energy consumers within the park and the 
related GIS data mapping exercise, suitable heat network clusters based on the 
following criteria can be identified: 

• Heat demand densities 

• Presence of one or more large/‘anchor’ loads 

• Available space for an energy centre(s) 

• Potential for future connecting businesses 

7.1.1 Heat Demand Density 
As has been described, a fundamental consideration for the economics of 
distributing heat throughout a network is the physical distances required to be 
covered between the point of generation and the businesses/buildings being 
served. 

These distances are best minimised by the targeting of areas which contain the 
most heat demand per unit area. This can be a combination of the presence of a 
few large consumers or else a larger number of densely packed smaller ones. 

7.1.2 Anchor Loads 
The other key factor in implementing and operating a successful heat network is 
the maintaining of a consistent heat demand. 

This can be achieved by selecting/connecting a variety of consumer types with 
complimentary heat loads, i.e. differing levels and timing of peak demands. This 
has the effect of raising the combined base load and flattening the demand profile 
peaks.  This is made far simpler if a load (or loads) can be found which dominate 
the combined connected loads, whilst having a consistent heat demand. 

Such loads are often termed ‘anchors’ in recognition of their importance to the 
network and most commonly include such space types/uses as swimming pools, 
hotels, hospitals and industrial processes. 
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7.1.3 Energy Centres 
Energy centres are the point of heat and power generation and the hub for all heat 
distribution, it is therefore important to locate them in a central position relative to 
the connected tenants. 

Energy centres can sit within stand-alone buildings, constructed for the purpose, 
or be integrated on a key anchor tenants' site, where suitable space exists. 

7.1.4 Future Connections 
A key factor in the strategy for a KIP heat network is the capability to expand the 
number of connections within the park, subsequent to its initial inception. 

With existing and future businesses being equally targeted in this regard, the 
ability for a clustered network to offer this opportunity will be assessed in 
consideration of proximity to both current businesses and known development 
areas. 

7.2 Cluster 1: KIP South 
The southern area of KIP, bounded by the A5208 (South Boundary Rd), the 
A5207 (Moorgate Ln) and the A580 (East Lancashire Rd), is identified as 
containing a large number of high energy consumers. 

Information gleaned from the combination of business survey responses and one-
to-one interviews confirmed that some businesses herein also feature elements of 
24-hour operation. 

7.2.1 Location 
The following GIS plot shows the outline extents of the area considered for a 
potential heat network cluster. 
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Figure 12 – Cluster 1 Analysis Outline 

7.2.2 Analysis 
The following table describes the analysis criteria considered and the resulting 
characteristics identified for this area. 

Considerations KIP South Cluster Characteristics 

Heat Density 
The South Cluster represents a very large area (around 
320 acres) but features 3 businesses identified as notable 
high energy users, thus resulting in a high heat density. 

Anchor Load(s) 
Two businesses operate 24 hours a day for 5 days a week, 
with a third planning to increase this to 7 days from April 
2012. 

Energy Centre 
Location 

A number of identified available employment areas are 
present within this part of KIP for which permission for 
new development has already been granted. 

Also present is a parcel of Green Belt land adjacent to the 
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Considerations KIP South Cluster Characteristics 

High Voltage (HV) substation toward the East of KIP. 

Future Expansion 

The identified Green Belt parcel is similarly an option for 
new business presence. 

In addition to any new businesses occupying the 
available employment and Green Belt areas, a number of 
businesses exist within the cluster for whom energy 
consumption information has not yet been received but 
whose connection could increase overall heat provision* 

Table 7 – Cluster 1 Analysis Outputs 

* The western portion of the KIP South cluster has also previously been identified 
as the ‘Southern Gateway Opportunity Area’ as part of DTZ’s “Delivering a New 
Future for Knowsley Industrial Park” report. 

7.2.3 Conclusion 

The identified characteristics of this southern area of KIP suggest it presents a 
prime opportunity for the implementation of an (initially) discrete heat network. 

Information received from existing businesses within this area (with regard to 
current and likely future energy consumption) has been used to refine the outline 
for proposed initial network extents. This is shown in the following GIS plot, with 
those areas of opportunity for future expansion also lightly shaded. 

 
Figure 13 – Refined Cluster 1 Outline 

7.3 Cluster 2: Knowsley Business Park (KBP) 
Knowsley Business Park (KBP) to the south of the East Lancashire Road 
represents a key cluster. The carriageways and the related infrastructure of the 
East Lancashire Road represent a constraining, but not insurmountable boundary 
to an initial heat network development. 
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7.3.1 Location 
The full area of KBP is indicated in the following GIS plot. 

 
Figure 14 – Cluster 2 Analysis Outline 

7.3.2 Analysis 
The following table describes the analysis criteria considered and the resulting 
characteristics identified for this area. 

Considerations Business Park Cluster Characteristics 

Heat Density 
A large number of the businesses within this fairly dense 
north-east area of KBP have been identified as high 
energy and heat users 

Anchor Load(s) 
At least one identified business operates 24 hours a day 
and 7 days a week, offering an element of continuous 
heat requirement. 

Further businesses operate extended hours during the 
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working week* 

Energy Centre 
Location 

A key factor for this cluster is the presence of the site 
intended for an EfW plant which would represent an 
ideal provider of heat to a network, given its central 
location 

Future Expansion 

With only a few smaller areas within this cluster 
available for new buildings, the scope for expanding a 
heat network here would most likely revolve around the 
additional connection of existing businesses already 
present and any addition of businesses within the Green 
Belt parcel 

Table 8 – Cluster 2 Analysis Outputs 

* Further businesses could also offer periods of maintained heat demand, though 
attempts to glean data to verify this have to date been unsuccessful. 

7.3.3 Conclusion 
The identified characteristics of businesses within KBP offer an opportunity for a 
heat network, based around a few specific initial businesses.  

Using the heat load data obtained for businesses within this area, and 
acknowledging the commencement of construction works on the EfW facility in 
May 2012, the larger KBP area has been rationalised to a more refined area 
proposed for initial network opportunity, as shown in the following GIS plot.  

Also shown are areas of opportunity for future expansion of the network. 

 
Figure 15 – Refined Cluster 2 Outline 

7.4 Cluster 3: KIP North-West 
Cluster 3 represents a combination of existing business and proposals for future 
land take-up within the north-west of KIP. It is identified as a potential cluster and 
has also been referred to within previous studies as ‘Perimeter West’. 
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7.4.1 Location 
The identified area encompasses a number of tenants to the far West of KIP, 
immediately North of the A5208 (South Boundary Rd) and A5207 roundabout, as 
shown in the following GIS plot. 

 
Figure 16 – Cluster 3 Analysis Outline 

7.4.2 Analysis 
The following table describes the analysis criteria considered and the resulting 
characteristics identified for this area. 

Considerations KIP North-West Cluster Characteristics 

Heat Density 
Two large heat consumers have been identified within 
this cluster, though positioned at the extents of the 
identified area 

Anchor Load(s) 
The presence of a swimming pool within this area in 
particular represents an ideal steady base heat load for the 
operation of CHP plant 
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Considerations KIP North-West Cluster Characteristics 

Energy Centre 
Location 

Proposals exist for a data centre within this cluster area 
which include space for the provision of CHP plant, the 
proposed capacity of which would determine any related 
increase in space provision required to allow its 
connection to a heat network 

Future Expansion 
With few future development areas identified at present, 
future expansion is likely to depend upon the connection 
of businesses already present 

 
Table 9 – Cluster 3 Analysis Outputs 

7.4.3 Conclusion 
The proposed north-west cluster offers an opportunity to integrate existing and 
planned future large energy and heat consumers within this area of KIP.  

The following GIS plot displays the location of major heat consumers within this 
area and also indicates the potential areas for future grow and connections. 

 
Figure 17 – Refined Cluster 3 Outline 
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7.5 Cluster 4: KIP Perimeter Road East 
The Perimeter Road East cluster differs from other proposed clusters, as it is not 
based on existing heat requirements, instead this area to the East of KIP offers an 
opportunity based on the presence of large areas of targeted new business and 
redevelopment of currently vacant industrial sites. 

7.5.1 Location 
The area encompasses much of the land adjacent to Perimeter Road, as shown in 
the following GIS plot. 

This cluster has also previously been identified as the ‘Perimeter Road 
Intervention Opportunity Area’ as part of DTZ’s “Delivering a New Future for 
Knowsley Industrial Park” report. 

 
Figure 18 – Cluster 4 Analysis Outline 

7.5.2 Analysis 
The following table describes the analysis criteria considered and the resulting 
characteristics identified for this area. 
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Considerations KIP Perimeter Road East Cluster Characteristics 

Heat Density Current levels of heat density do not represent a viable 
opportunity for the provision of a heat network 

Anchor Load(s) 
Whilst none currently present, discussions are ongoing 
with a major retail business (already present within the 
park) around possible expansions to include a new 
building within this area 

Energy Centre 
Location / Future 

Expansion 

The chief advantage of this cluster is the amount of land 
available for both new businesses and the potential 
locating of an energy centre. 

Such flexibility might even lend itself to the provision of 
an energy centre to serve the adjacent KIP South cluster 
area.  

Table 10 – Cluster 4 Analysis Outputs 

7.5.3 Conclusion 
Though it must be concluded that the density and scale of businesses and related 
heat demands in this area does not yet lend itself to a heat network, future 
consideration should be encouraged in terms of attracting types of business which 
lend themselves to low carbon district heat connection. 

A further opportunity relates to the presence of renewable fuels business, 
themselves with plans to operate a demonstrator (albeit small-scale) bio-fuelled 
CHP unit.  
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8 Technical Analysis 
The scale and locations of KIP networks have been identified along with suitable 
anchor heating plant opportunities and appropriate network routing. It remains for 
the technical and financial selection of plant capacities within the most 
subjectively viable three clusters of the four identified across KIP. 

The exception is the Perimeter Road East 4th cluster for which the as yet 
undetermined future, heat consumption would form the basis for plant and 
network sizing. 

The technical analysis of cluster networks and plant is presented in this section. 

8.1 Heat Demand Profiling 
In order to combine the variety of heat consumption data of the KIP businesses, 
an appreciation is required of both their annual consumption and the variation of 
instantaneous demands. It is against this heat demand and its duration that the 
heat-generating plant would be most appropriately sized. 

To inform this sizing and selection, profiles of daily and monthly demand were 
derived and in turn annual heat consumption matched to the gathered information 
of operating hours and characteristics for each business. 

8.1.1 Cluster 1: KIP South 
The following demand profile has been derived based on the combination of heat 
consumption data provided by businesses engaged with as part of this study. 

 
Figure 19 – Cluster 1 Combined Heat Demand Profile 

24-hour operation of the three largest heat consumers in this area of KIP results in 
a significantly high base heat load, against which CHP plant can most effectively 
operate. 
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Future Operation 
Two of the businesses interviewed within the proposed KIP South cluster area 
have provided information regarding future expansion plans on the park. The first 
of these have recently acquired a site of similar size to the one currently occupied 
and have plans to begin operation within the coming year. 

The second have similar plans to double production capacity within the next 2 to 3 
years, expanding onto the site immediately adjacent to the existing facility, along 
with the intention to increase 24-hour operation from 5 days a week to 7. 

The associated increases to business energy usage has been projected to occur 
within the next 3 years and is used to derive a second profile of potential heat 
demand within the cluster, as shown in the following figure. 

 
Figure 20 – Cluster 1 Future Combined Heat Demand Profile 

With a similar profile shape, the maintained base heat load is seen to increase. 

8.1.2 Cluster 2: KBP 
A demand profile has been derived for the identified KBP cluster based on the 
heat consumption data provided by businesses engaged with as part of this study. 
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Figure 21 – Cluster 2 Combined Heat Demand Profile 

The 24-hour a day operation of a large energy-consuming business results in a 
high base heat load against which CHP plant can be provisionally sized and 
selected. 

Presently there is no additional knowledge of expansion plans for the identified 
businesses or additional tenant presence. 

8.1.3 Cluster 3: KIP North West 
The derived heat demand profile for the proposed north-west cluster is based on 
the demand of businesses engaged with as part of this study. 

Where details of splits between current tenants‟ gas consumption for heat 
provision and that for direct-fired industrial processes was not provided, 
assumptions were made based either on conversations held with them or on 
knowledge of their type of business. 

 
Figure 22 – Cluster 3 Combined Heat Demand Profile 

The combination of businesses’ heat demands is shown to result in a maintained 
base heat load against which to operate CHP plant. 
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8.2 Plant Sizing 
Derived profiles of demand and resulting annual demand duration provide the 
information against which capacities of heat generation plant can be assessed for 
each cluster. The resulting CHP plant selection capacities are provided here for 
each cluster. 

An industry rule of thumb to help ensure economic viability based on demand 
duration and full load CHP operation has been used in this assessment. A demand 
duration for sizing CHP units operating at full load for a minimum of around 
5,000 hours per year ensures good utilisation of capital assets. 

8.2.1 Cluster 1: KIP South 
The demand duration curve shown in the following figure plots the derived heat 
demand of the four businesses analysed within the KIP South cluster. Demand is 
plotted against the number of hours per year for which it is maintained. 

 
Figure 23 – Cluster 1 Thermal Demand Duration curve 

For the KIP South cluster, a CHP unit with thermal capacity of around 1,500 kW 
is shown to be viable as a primary heat generator, with additional energy centre 
supplementary boiler plant meeting the projected peak heat demand figure of 
between 4,500 – 5,000 kW. 

Energy centre boiler plant would also consist of additional capacity modules to 
meet required levels of plant redundancy. 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

Th
er

m
al

 D
em

an
d 

(k
W

)

Annual Hours

KIP South - Thermal Demand Duration Curve & CHP Output

Thermal Demand Profile Gas Fired CHP Thermal Output



Knowsley Metropolitan Borough Council Knowsley Industrial Park  
Energy Network Feasibility Study  

 

218919-00 | Final | 31 May 2012  
 

Page 43 
 

Future Operation 
The following demand duration curve is based upon the future operating 
conditions as described earlier in relation to business expansion plans for the 
coming years. 

 
Figure 24 – Cluster 1 Future Thermal Demand Duration curve 

As can be seen, the addition of further heat demand from the two businesses 
increases the scope for CHP thermal capacity to around 2,800 kW. The projected 
peak heat demand figure has also increased to between 6,000 – 6,500 kW. 

 

8.2.2 Cluster 2: KBP  
The following KBP cluster demand duration curve and appropriate CHP thermal 
capacity represents the two businesses for which data has been returned. 
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Figure 25 – Cluster 2 Thermal Demand Duration curve 

For the KBP cluster, a CHP unit with thermal capacity of between 650 - 750 kW 
is shown to be viable as a primary heat generator, with additional supplementary 
boiler plant required in order to meet the projected peak heat demand figure of 
between 1,300 – 1,400 kW, notwithstanding the need for redundancy capacity 
modules. 

8.2.3 Cluster 3: KIP North West 
The demand duration curve of cluster 3 has been derived using the heat demand 
data of the three businesses initially identified within the KIP north-west cluster. 
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Figure 26 – Cluster 3 Thermal Demand Duration curve 

A CHP capacity of between 650 - 750kW, similar to that for Cluster 2, is shown 
to be viable. 

8.3 Heat Network Routing & Energy Centres 
The most costly element of any heat network is most commonly the distribution 
pipework and its installation. As such, the setting out of the most efficient 
pipework route is a priority, both in terms of minimising length and in avoiding 
unforeseen constraints such as buried services. 

The network routes derived at this stage prioritise the connection of only the 
businesses considered to date. Existing services and major road constraints have 
been avoided to an initial level in this feasibility study wherever possible. 
Subsequent appraisal of these routes would form a key aspect of a full network 
design by a strategic partner. 

Energy centre spatial arrangements have been estimated for costing purposes and 
in order to establish land area requirements. 

8.3.1 Cluster 1: KIP South 

Network Routing 
The initial route shown in the following image demonstrates a simplistic way to 
connect to both existing buildings and businesses along the route, plus future 
developments within the shaded employment sites. 
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Figure 27 – Cluster 1 indicative Heat Network Route 

The close proximity of heat network district heating pipework to the development 
plots enables ease of connecting future businesses and therefore potentially 
locations for an energy centre. Indications of further future expansion of the 
network are also shown via faded lines. 

The suggested energy centre configuration to accommodate CHP and 
supplementary plant is shown in the following figure. Approximate outline 
dimensions have been included, with plant items shown to scale. 

 
Figure 28 – Cluster 1 indicative Energy Centre layout 

Allowance has been made within this configuration for footprints of additional 
plant to accommodate identified demands of future expansion and subsequently 
additional tenant up-take. 
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Also outlined in green are the likely extents of an extended energy centre. This 
would be capable of housing biomass-fuelled generation of the capacities 
considered to date for gas-fired CHP plant, plus related fuel storage and handling.  
Vehicle access and delivery spatial needs have not been allowed for in the 
illustration but would constitute a significant addition. 

To aid with a sense of scale, the smallest illustrated area of 512 m2 (32mx16m) 
footprint derived for this energy centre is shown in a number of locations within 
available employment land sites on the following GIS plot. 

 
Figure 29 – Cluster 1 Energy Centre scale 

As noted previously, the larger area illustrated for a biomass solution could 
approximately treble this area. 

8.3.2 Cluster 2: KBP 

Network Routing – Cluster 2 
The route shown in the following figure has assumed the site of the proposed EfW 
plant as the preferred location for an energy centre. 

From this point, pipework has been routed to serve those businesses whose heat 
consumption data has been used to derive plant sizes, whilst also providing the 
opportunity to serve additional key businesses within KBP. 
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Figure 30 – Cluster 2 indicative Heat Network layout 

Once again, indications of further future expansion of the network are shown via 
faded lines, with identified employment sites shaded. 

Energy Centre – Cluster 2 
The following figure shows a suggested configuration for an energy centre, sized 
to include CHP plus supplementary plant suitable for the heat loads detailed for 
this cluster. Approximate outline dimensions have been similarly included, with 
plant items to scale. 

 
Figure 31 – Cluster 2 indicative Energy Centre layout 

Allowance has been made within this configuration for future expansion of 
installed plant capacities to serve additional businesses added to a connecting heat 
network in future. 
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Outlined in green are the likely extents of an expanded energy centre, capable of 
housing biomass-fuelled generation of the capacities considered to date for gas-
fired CHP plant, plus related fuel storage and handling.  

The smallest illustrated area of 324 m2 footprint derived for this energy centre has 
been overlaid on the currently vacant plot of land earmarked for the EfW plant in 
the following GIS plot, purely to indicate its scale.  Similarly, this plot area could 
treble for a biomass option. 

 
Figure 32 – Cluster 2 Energy Centre scale 

8.3.3 Cluster 3: KIP North West 

Network Routing – Cluster 3 
The following proposed outline routing for heat distribution pipework is compiled 
based on the need to connect to key businesses at the far extents of the identified 
cluster area. 
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Figure 33 – Cluster 3 indicative Heat Network route 

Though initially representing a fairly inefficient network, based on comparison of 
the total length of pipework proposed to the heat loads being served, this routing 
provides an ideal opportunity for the future connecting of additional businesses to 
the network. 

Energy Centre – Cluster 3 
The following figure shows a suggested configuration for an energy centre, sized 
to include CHP plus supplementary plant suitable for the heat loads detailed for 
this cluster. Approximate outline dimensions have been included, with plant items 
shown to scale. 
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Figure 34 – Cluster 3 indicative Energy Centre layout 

Allowance has been made for future expansion of installed plant capacities to 
serve additional businesses connecting to the heat network in future. 

Outlined in green are the likely extents of an expanded energy centre, capable of 
housing biomass-fuelled generation of the capacities considered to date for gas-
fired CHP plant, plus related fuel storage and handling.  

The smallest illustrated area of 324 m2 footprint derived for this energy centre has 
been shown in a number of locations on the following GIS plot, to indicate its 
scale, and similarly a biomass option could treble the area requirement. 
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Figure 35 – Cluster 3 Energy Centre scale 

8.3.4 Heat Network Route Summary 
The following table provides a summary of the calculated distribution pipework 
lengths estimated to serve the identified buildings within each proposed Cluster, 
along with associated notional trenching length (based on return and flow 
pipework sharing trenches). 

Also shown for reference is the initial annual heat load envisaged as being 
distributed via these networks, plus a ratio of heat load to trenching length often 
referred to as a ‘network utilisation factor’. 
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Cluster 
No. 

Estimated Network Length (metres) Connected 
Annual Heat 

Load 
(MWh/year) 

Utilisation 
Factor 

(MWh/m) Pipework Trenching 

1 3,400 1,700 30,600 18.0 

2 2,160 1,080 7,100 6.6 

3 3,770 1,885 6,000 3.2 

Table 11 – Summary of outline Cluster Heat Network Routes 

8.4 Carbon Emission Reductions 
A key driver of any heat network within KIP is its ability to reduce carbon 
emissions initially and into the future, when measured against existing operations. 

For each of the proposed cluster plant arrangements, a CO2 emissions calculation 
quantifies the benefit provided via the initial operation of the proposed gas-fired 
CHP based schemes. These calculations have used applicable DEFRA fuel 
emission factors. 

8.4.1 Cluster 1: KIP South 
The following table details the CO2 emissions predicted for the CHP-led heat 
network outlined to serve the KIP South cluster, set against those derived for 
current connected business operations. 

Baseline (Local Gas Boilers & Grid Electricity) 

Total Heat Consumption (kWh) 30,618,945 
Total Gas Consumption (kWh) 40,825,260 
Electricity Consumption (kWh) 51,939,273 

  
 CO2 Emissions - Gas Consumption (kg CO2 per annum)          7,480,004  
 CO2 Emissions - Electricity Consumption  (kg CO2 per annum)        27,067,633  
 Total (kg CO2 per annum)        34,547,637  

 

 

 

 

 

 

 



Knowsley Metropolitan Borough Council Knowsley Industrial Park  
Energy Network Feasibility Study  

 

218919-00 | Final | 31 May 2012  
 

Page 54 
 

CHP-led Heat Network plus Backup Gas Boilers 

 CHP Heat Produced (kWh)  21,103,837 
 CHP Gas Consumed (kWh)  48,403,295 
 CHP Electricity Produced (kWh)  19,982,813 
  
 CO2 Emissions - CHP Gas Consumption (kg CO2 per annum)  8,868,452 
  
Remaining Electricity (kWh) 31,956,460 
 CO2 Emissions - Remaining Electricity (kg CO2 per annum)  16,653,790 
  
 Gas Consumption - Supplementary Boilers        10,836,651  
 CO2 Emissions - Supplementary Boilers (kg CO2 per annum)          1,985,491  
  
CHP Total (kg CO2 per annum)       27,507,733  
CHP SAVING 20.4% 

Table 12 – Cluster 1 Predicted CO2 Emissions & Savings 

As is shown, an initial carbon emissions saving of around 20% against existing 
levels is predicted. 

8.4.2 Cluster 2: KBP 
The following table details the CO2 emissions predicted for the CHP-led heat 
network outlined to serve the KBP cluster, set against those derived for current 
connected business operations. 

Baseline (Local Gas Boilers & Grid Electricity) 

Total Heat Consumption (kWh) 7,055,472 
Total Gas Consumption (kWh) 9,407,295 
Electricity Consumption (kWh) 23,000,000 

  
 CO2 Emissions - Gas Consumption (kg CO2 per annum)          1,723,605  
 CO2 Emissions - Electricity Consumption  (kg CO2 per annum)        11,986,220  
 Total (kg CO2 per annum)        13,709,825  
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CHP-led Heat Network plus Backup Gas Boilers 

 CHP Heat Produced (kWh)  5,191,153 
 CHP Gas Consumed (kWh)  11,045,006 
 CHP Electricity Produced (kWh)  4,349,156 
  
 CO2 Emissions - CHP Gas Consumption (kg CO2 per annum)  2,023,666 
  
Remaining Electricity (kWh) 18,650,844 
 CO2 Emissions - Remaining Electricity (kg CO2 per annum)  9,719,701 
  
 Gas Consumption - Supplementary Boilers          2,175,039  
 CO2 Emissions - Supplementary Boilers (kg CO2 per annum)             398,511  
  
CHP Total (kg CO2 per annum)       12,141,877  
CHP SAVING 11.4% 

Table 13 – Cluster 2 Predicted CO2 Emissions & Savings 

As is shown, an initial carbon emissions saving of between 11 - 12% against 
existing levels is predicted. 

8.4.3 Cluster 3: KIP North West 
The following table details the CO2 emissions predicted for the CHP-led heat 
network outlined to serve the KIP North West cluster, set against those derived for 
current connected business operations. 

Baseline (Local Gas Boilers & Grid Electricity) 

Total Heat Consumption (kWh) 5,959,500 
Total Gas Consumption (kWh) 7,946,000 
Electricity Consumption (kWh) 66,720,000 

  
 CO2 Emissions - Gas Consumption (kg CO2 per annum)          1,455,866  
 CO2 Emissions - Electricity Consumption  (kg CO2 per annum)        34,770,461  
 Total (kg CO2 per annum)        36,226,327  
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CHP-led Heat Network plus Backup Gas Boilers 

 CHP Heat Produced (kWh)  4,928,380 
 CHP Gas Consumed (kWh)  10,463,653 
 CHP Electricity Produced (kWh)  4,129,005 
  
 CO2 Emissions - CHP Gas Consumption (kg CO2 per annum)  1,917,150 
  
Remaining Electricity (kWh) 62,590,995 
 CO2 Emissions - Remaining Electricity (kg CO2 per annum)  32,618,671 
  
 Gas Consumption - Supplementary Boilers          1,202,973  
 CO2 Emissions - Supplementary Boilers (kg CO2 per annum)             220,409  
  
CHP Total (kg CO2 per annum)       34,756,230  
CHP SAVING 4.1% 

Table 14 – Cluster 3 Predicted CO2 Emissions & Savings 

As is shown, an initial carbon emissions saving of around 4% against existing 
levels is predicted. This smaller value, compared to other clusters, is a symptom 
of the extremely high electricity usage of one large business within this cluster 
area, meaning that the proportional savings achievable via CHP-generated 
electricity are minimal. 

8.5 Technical Analysis Summary 
The demand profiling and duration assessment of the identified clusters and the 
potential for demand expansion has been undertaken.  This has developed a good 
understanding of business characteristics and enabled plant and network 
sizing/routing to be conceptualised. 

CHP and boiler plant capacity sizing has identified initial energy infrastructure 
schemes for each cluster. Heat network routing and energy centre spatial 
requirements have been identified along with suitable locations. This has shown 
that the energy infrastructure can comfortably be accommodated. Furthermore, 
carbon emissions reduction potential has been quantified for each of the cluster 
initial concepts. 

The following table summarises the key technical parameters derived for each of 
the identified cluster opportunities. 

Cluster 
No. 

Predicted 
Peak Heat 
Demand 

(kW) 

Derived viable CHP 
Capacity (kW) 

Network 
Utilisation 

Factor 

(MWh/m) 

Annual 
CO2 

Savings 

(%) Electrical Thermal 

1 6,000 – 6,500 2,650 2,800 18.0 20.4 

2 1,300 – 1,400 625 750 6.6 11.4 
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3 1,100 – 1,200 625 750 3.2 4.1 

Table 15 – Cluster Technical Analysis Outputs 

The schemes summarised are based on the initial cluster assessment.  The 
technical analysis and subsequent commercial assessments presented here have 
identified significant opportunities to further increase the technical and 
commercial benefits of each. 
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9 Conclusions & Recommendations 

9.1 Conclusions 
Whilst not exhaustive, the KIP businesses engaged with thus far and discussions 
held with key energy user representatives, have resulted in the sharing of energy 
data and development plans and demonstrated that there is an appetite for further 
involvement.  It is testament to the focus of the KMBC/Arup team that, from a 
potential 800 KIP businesses, the 32 businesses actively engaged by the study 
represent over 60% of the energy consumption of the park. 

Four ‘clusters’ of energy network potential have been identified as part of this 
study, three of which have strong viability prospects.  A catalyst project is 
recommended, based on business case and low risk characteristics as analysed in 
this study.  External risks posed by existing KIP infrastructure and networked 
utilities are low, they are considered to lend themselves to heat network(s) and 
associated energy centre(s) development. 

Cluster 1 (KIP South) exhibits an excellent return on investment and positive net 
cash flow, considered to be within the bounds of attractiveness to private sector 
service providers and investors.  This cluster is proposed as forming the catalyst 
project against which a strategic partner would initially be engaged. 

The engaged strategic partner would be contracted against robust terms and 
agreements but with the expressed remit to develop other identified clusters across 
KIP and potentially further afield. The strategic partner would be directed and 
supported at all times by KMBC and their delivery team. With future cluster 
development in mind the study gap analysis demonstrates that the business cases 
of all clusters can be engineered to provide viable investments.  

Market testing of the KIP commercial case has shown excellent early signs of 
interest from potential strategic partners. Strategic partners in the business of 
delivering design, build, finance, operate and maintain (DBFOM) service 
offerings over the long term, 20 to 50 years, have expressed strong interest.  

In summary the study conclusions are: 

• The KIP existing infrastructure and utilities lends itself to the 
incorporation of a heat network(s) and associated energy centre(s), subject 
to suitable spatial planning of sites and pipework routes 

• Though engagement with businesses has been limited in terms of full park 
coverage, discussions with key energy users has met with a 
willingness/appetite for involvement  

• Technically viable potential schemes have been identified, built on 
detailed information gleaned via discussions with key businesses 

• Business case analysis shows that the commercial case for Cluster 1 (KIP 
South) has strong technical and commercial indicators of viability 
attractive to the private sector  

• Gap analysis identifies the need for a level of additional revenue from 
energy sales being required to that presently included within each KIP 
Cluster 
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• Cluster 2 business case is anticipated to improve significantly with the 
advent of the EfW plant coming to fruition, discussions with the developer 
are ongoing 

• Examples of similar successful technically and commercially viable 
projects  delivered in other UK locations exist, as witnessed by KMBC 
project team members during the course of this study 

• Market testing has resulted in a clear impression that the distributed 
energy business sector are keenly interested in the KIP as a design, build, 
finance, operate and maintain (DBFOM) prospect 

• It is the Arup team view that development of an initial single scheme 
around cluster 1 will act as a catalyst to KIP businesses with the result of 
improved viability of that cluster and that of others 

• Draft Heads of Terms and Service Level Agreements are under 
development to incorporate, but not be limited to: KMBC socio-economic 
aspirations, reliability requirements, maximum energy efficiency, 
consumer cost competitiveness, sustainable business model, low and zero 
carbon development  

9.2 Recommendations 
The following tables present the recommended next steps for KMBC to follow in 
order to progress the project beyond the feasibility stage toward delivery 
assuming KMBC executive give authorisation to proceed: 

Recommendations Indicative 
programme 

1. Engage technical / procurement consultants to 
prepare technical notes, heads or terms and service 
level agreements for OJEU tender preparation and 
procurement assistance 

12-24 weeks 

2. Undertake a two-stage marketing exercise to 
promote scheme direction and opportunities for local 
stakeholders, targeting.  To include marketing 
material and delivery timeframe commitment.  

Ongoing 

 
a. Existing businesses within KIP 

b. Neighbouring Boroughs and those within the 
wider LCR 

3. Interim Planning measures to be used to facilitate the 
locating of new large energy consuming businesses 
within the identified Cluster areas 

Parallel 

4. Consider introduction of future Planning policy Parallel 
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Recommendations Indicative 
programme 

requirements to assist the organic growth of heat 
networks, along the lines of; 

a. “Where specific opportunities exist, 
developments will be required to connect to 
existing heat network systems” 

b. Safeguarding actions required in cluster 
zones, similar to Core Strategy Preferred 
Policy CS22, i.e. “New development should 
be sited to enable future connectivity in terms 
of site layout, heating design and site-wide 
infrastructure”. 

5. Preparation of OJEU Prior Information Notice (PIN) 
and request Expression of Interest (EoI) documents 

32 weeks 6. Assemble OJEU documents for tender invitations 

7. OJEU tender request, questions and replies 

8. Bid Negotiations  

a. Negotiate with two bidders  32 weeks 

b. Preferred partnership agreement 20 weeks 

Approximate Total Programme Timeline 96 – 108 weeks 

Table 16 - Recommended Actions and Timescales 

It is a clear recommendation that further engagement with potential energy 
customers/businesses be made by the KMBC project support team to both 
promote the Low Carbon Energy Park concept and to gather data to improve the 
technical and business case market robustness.  It is the predetermination of the 
project business case and risk characteristics prior to strategic partner engagement 
that demonstrates to the market that KMBC possess both commitment and 
contractual clarity.  

It is believed that the level of commitment demonstrated by the catalyst project, 
along with advertised business benefits of belonging to the ‘Knowsley Low 
Carbon Energy Park’, will influence and drive the rolling out of further energy 
network cluster developments. It is anticipated that filling the business case gaps 
of each cluster will be an increasingly simple task once the catalyst project is seen 
by KIP businesses, both existing and prospective, to be materialising.  
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On the basis of study investment risk assessment, market experience and current 
pricing structures of fuels it is concluded that gas-fired CHP plant represents the 
best low carbon option as primary heat-generation plant for heat network(s) 
within KIP. The reliability and flexibility offered by gas-fired boilers also 
substantiates it as the favoured back-up and supplementary heat provision. 

Biomass boilers are the most suitable plant for generation of further 
supplementary heat and for the incorporation of a renewable element. However, 
current availability of local biomass supply within Knowsley does not have a 
mature and proven supply chain at the scale required to support a significant 
biomass energy generation solution for the park. Once a competitive and reliable 
supply of biomass of the right quality is identified, renewable energy network 
credentials will follow due to the technology agnostic nature of a heat network. 

The strategic partner will be encouraged to deliver progressively lower carbon 
heat within the KIP network(s). However it should be noted that prioritisation of 
low and zero carbon technologies/fuels conceptualised for progressive 
improvement should be given to those lending themselves to the distributed 
energy heat network approach so as to avoid encouragement of stranded network 
assets. 

It is recommended that the KMBC team look forward to the formation of a 
business partnership appropriate to the engagement of a strategic partner. Such a 
partnership arrangement can be expected to have an architecture not dissimilar to 
the simple illustration below.  

 
This illustrates that ‘KIP Energy Co.’ consist of both KMBC executive board 
members, third party investor board members and Partner board members.  In turn 
the Partner board members could well consist of the Strategic Energy Partner with 
its full range of DBFOM services, but also a Site Development Partner and even 
large consumer Tenant partners.   

It is recommended that the KMBC project support team maintain the momentum 
developed over the course of this study and the procurement document produced 
in parallel along with earlier evidence building studies.  It is recommended that 
KMBC follow the step by step approach tabled above and illustrated below to 
deliver a Low Carbon Energy Park for Knowsley capable of revitalising the park, 
attracting business and growing the local economy. 

KIP Energy 
Co. 

KMBC Board 
Member(s) 

3rd Party 
Investor Board 

Member(s) 
Partner Board 

Member(s) 

Strategic 
Energy 
Partner 

Site 
Development 

Partner 
Tenant 

Partner(s) 
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A1 Feasibility Study & Strategic Partner 
Procurement: KIP Heating Network - 
Terms of Reference 

A1.1 Introduction 
1.1  Based on the detail provided on existing heat and energy usage on 
Knowsley Industrial Park (including Knowsley Business Park) and the 
recommendations of the Arup report for the Knowsley Council ‘’Opportunities for 
Renewable and Low Carbon Energy (2009)’’, these Terms of Reference for a 
feasibility study (see section 3 below) are framed to determine the practical issues 
associated with such a significant investment within Knowsley.   

The Council is involved as the current major land and freehold owner for the 
majority of the Industrial Park and as the public body responsible for the 
economic development of the Borough.  The Council wishes to commission a 
report to assess the feasibility of developing a form of de-centralised district 
heating network to provide the future low carbon or renewable energy source for 
the 800 businesses currently operating from Knowsley Industrial Park/Knowsley 
Business Park.  

1.2 The Council’s emerging proposals as part of its Local Development 
Framework (LDF) to remodel specific areas of KIP/KBP must be taken into 
account in preparing this study.  The regeneration proposals aim to make better 
use of land and increase the availability of land for business and industrial uses by 
approximately 25 hectares by 2027.   

Knowsley Industrial Park/Business Park is home to over 800 businesses on the 
500 hectare site and is the second largest industrial/business site in the North West 
of England.  A broad range of businesses are based at the Park including 
nationally known businesses such as QVC, Dairy Crest, Baker Petrolite and many 
businesses with overseas  reach such as Vertex, Clarke Energy and Colormatrix.  
The business sectors involved include manufacturing, engineering, food and 
drink, financial services, low carbon/renewable energy, business services, retail, 
transport and logistics/distribution.  

1.3 The recent report provided for the Council by DTZ/Arup/Taylor Young on 
the future development of the KIP confirmed that the heaviest energy users on the 
Park would benefit from a local heating network- see the report ' Future of 
Knowsley Industrial Park- Strategic Framework - DTZ 2010'.  

1.4  Planning permission was granted (insert date) to Energos allowing the 
organisation to develop Energy from Waste (EfW) plant close to the A580 East 
Lancs. Road. This has some potential for usage of the heat and energy/surplus to 
be used by neighbouring businesses on the Park.  From recent discussions with the 
Council and The Mersey Partnership it appears that Energos plan to proceed with 
development of the plant during 2011/12.  This needs to be discussed further as 
part of the study process.  Any implementation plan for this Energos proposal will 
require very effective communication with local residents, their elected 
representatives and businesses. 
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A1.2 The Opportunity 
2.1  The Council feels that the size, scale and range of businesses uses 
operating from the KIP provides an excellent opportunity for Knowsley and the 
Liverpool City Region to seize the business growth, employment, re-training and 
new/increased skills opportunities arising from the low carbon and renewable 
energy sector, including the supply chain and new business leads.  The practical 
benefits through improved energy costs and security of energy supply for such a 
large business location could be significant.  The linked image improvement 
benefits for Knowsley as a leading ‘green’ business location would also be 
notable.  

2.2  Knowsley Chamber and Knowsley Community College share the 
Council’s support for the ‘green energy’ sector and have agreed to join forces to 
support The Environment Network, which includes a broad group of Knowsley 
businesses focussed on energy efficiency, gaining  secure, cleaner and cheaper 
forms of sustainable energy with support from Envirolink and 
Enworks/Groundwork. 

2.3  The Council is currently working on its Local Development Framework 
(LDF) Core Strategy. In developing the document the Council is mindful of the 
need to support and where possible facilitate the Borough’s development of a low 
carbon infrastructure.  A Core Strategy “Preferred Options” Report was published 
in July 2010 which outlined the Council’s preferred approach to addressing this 
issue. Supported by evidence, which identified the potential for District Heating, 
the KIP (including KBP) has been identified as a "Priority Zone" for renewable 
and low carbon energy.  This approach seeks to facilitate delivery of a low carbon 
infrastructure and of wider regeneration in the area. 

2.4  The Council is jointly with neighbouring Merseyside and Halton districts 
preparing a Joint Merseyside Waste Development Plan Document (DPD) as part 
of its LDF.  The purpose of the DPD is to enable the adequate provision of waste 
management facilities (including disposal) in appropriate locations for municipal, 
commercial and industrial, construction, demolition and excavation, and 
hazardous wastes. It will also allocate suitable sites for new waste management 
facilities throughout the sub region. In relation to EfW capacity Merseyside and 
Halton is in the unusual position of having a significant amount of consented and 
available capacity within the sub-region which exceeds the identified EfW 
management need.  Although there is no guarantee that all the consented capacity 
will be built, there is, however, sufficient capacity to meet identified needs.  As a 
result the Waste DPD is unlikely to allocate new sites for large scale EfW plants.  

2.5 The Merseyside Waste Disposal Authority (MWDA) is responsible for the 
disposal of household waste collected by the Merseyside Waste Collection 
Authorities, i.e. the five Merseyside Local Authorities.  The Merseyside Waste 
Partnership (MWDA and local authority partners) are currently in the process of 
reviewing the Merseyside Joint Municipal Waste Management Strategy 
(JMWMS). The JMWMS is focused on delivery of the EU Waste Framework 
Directive’s household waste recycling target for Member States of 50% by 2020 
and maximising carbon reduction benefits in the long term sustainable 
management of municipal waste for the period 2011 to 2041. It was subject to 
public consultation and is expected to be endorsed by the Waste Partnership by 
the end of 2011/12.  The MWDA is currently in the process of concluding the 
procurement of contractor to deliver a Resource Recovery Contract which will 
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manage Merseyside’s residual waste stream (maroon bin waste in the case of 
Knowsley) via an energy from waste facility located outside of the Merseyside 
conurbation. 

2.6  The Council is also currently engaged in initial discussions with the energy 
utility companies, Scottish Power and Eon around the potential for collaboration 
on the borough’s potential projects to deliver increased low carbon and renewable 
energy.  These discussions should be taken into account in this feasibility study. 

A1.3 Feasibility Study-Terms of Reference 
3.1  To enable the Council and its partners to move forward on this potential 
opportunity a study is now required to assess the practical issues including the 
technical options, delivery, charging, funding and financial models, commercial 
issues,  planning, land requirements, site location options and issues , usage, 
consultation and involvement of key businesses, supply arrangements, risks, 
business case development issues. 

3.2 The following are the prime elements on which the Council requires 
advice: 

Options: 
• Assess the options for introducing a de-centralised heat and power plant, 

or a series of de-centralised heat and energy plant provision capacity or 
alternative solutions capable of delivery to the KIP.  

•  What main fuel sources/supply would be most appropriate and how would 
prices be fixed where this is feasible for set/agreed periods?  How would 
waste potentially play a part as a fuel source in this context? 

• how would the potential low carbon technology solutions work in terms of 
preferred dual renewable energy capability, e.g. if a gasification CHP plant 
is provided it needs the potential for processing biomass and/or to utilise 
business waste streams? 

• EfW options: how can we drive the preferred option with Energy from 
Waste in terms of not wanting energy produced from non-biological waste 
sources, e.g. anaerobic digestion would be welcome but a plastics 
incinerator would not?  What would suitable metrics for this purpose look 
like as an example? 

• Technical/Practical Issues: describe the practical issues arising from 
provision of such a de-centralised plant, including the technical options 
and issues involved. 

• How would a Knowsley model establish the carbon emissions factors of 
the heat supplied to a potential KIP district heating network and/or power 
to enable the business CRC/ETS benefits to be judged? 

Costs/Funding Sources/Financial Models:  
• What are the estimated costs of providing and operating such a plant?  
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• What sources of public and private funding would be most suitable and 
available to use? 

• Which existing financial models would be most and least appropriate for 
Knowsley in this proposal? 

• What are the main opportunities for the Council in terms of strategic 
influence and revenue income?  

• How would the Council’s role as the majority freehold holder for the sites 
within KIP be used as a positive element of the project? 

• How would the financial sector contribute to this project, e.g. The Co-
operative Bank has previously indicated its verbal support for Knowsley’s 
approach to the low carbon agenda? What about other finance providers 
and investors, e.g. what role could the Merseyside Pension Fund and 
similar Funds play? 

Risks – Overview Only:  
• What are the key Risks and Issues for the Council in leading or facilitating 

such a major project?  

• How would the main Risks, including political risks, be dealt with in 
practical terms?   

Business Case:  
• What are the key components of the Business Case that Knowsley will 

need to develop to pursue this proposal? 

Public Private Partnership:  
• How would the elements involved in a Public Private Partnership approach 

and /or Special Purpose Vehicle (SPV) contribute to delivering an 
effective Combined Heat and Power plant?  What are the key roles? 

Off Take Arrangements:  
• How would the ‘Off take’ arrangements for such a plant work- what are 

the realistic arrangements? 

• What are the technical and financial risks and how sensitive is the business 
case to these risks? 

Timetable for Delivery:  
• What is the realistic timetable for delivering such a major project and what 

are the main elements in the project lifecycle? 
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Utility Companies – Overview only:  
• How would the existing utility companies play a key part in such a 

development and how should they be practically engaged in this study? 

•  What are the advantages/disadvantages of introducing new utility 
companies in to the procurement process (Overview Only)? 

Employment/Skills/Supply Chain – Overview only: 
• What opportunities for new skills, supply chain businesses and 

employment would such a plant provide in the short, medium and longer 
term? 

Procurement:  
• How would procurement of such a plant be arranged, what are the options 

i.e. EPC (engineer, procure and construct), Design and Build? 

3.3   General Issues – Overview only: 

• Consultation: what form of consultation with existing businesses (and 
residents) would be most appropriate on these proposals and how and 
when should this be dealt with? 

• Planning: What planning issues would arise and how would these be dealt 
with? 

• Case Studies: which other examples of provision of major combined heat 
and power installations can be used as reference points for local politicians 
and other partners including businesses? 

• Plant on Site: what kind of options could be used for the necessary plant 
on site? Would this be the sole responsibility of the utility/power 
company(s) involved or is there a potential role for a Local Authority as 
well? How large would the plant need to be- including options for multi-
location? 

• Distribution/Future Smart Grid: how would a potential distribution 
network fit in terms of connectivity, interface/retrofit with future smart 
grid upgrade opportunities? 

• Key Project Delivery Skills: what key skills would the Council need to 
engage in preparing and delivering such a major project 

• Future Maintenance/Updating: what arrangements will be required for 
future maintenance and updating/renewal of such a plant and how would 
those be built into the business case and any agreements or contracts with 
providers or suppliers? 

• City Region Synergies: how would a potential Liverpool City Region 
SPV work alongside a potential; SPV for KIP in practical terms in this 
context, or vice versa, i.e. what are the synergies? 
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• Climate Resilience: how would the design of the plant required for such a 
significant energy/heat generator take full account of the impact of 
forecast increased heat and rainfall? 

• Physical Security: how would physical security of such a major plant be 
arranged, who is responsible for those arrangements and policing them 
effectively?     

A1.4 Strategic Partnership Procurement – TERMS OF 
REFERENCE 

Establish consumer and KMBC priority performance criteria 

• Performance specification Identify plant and network 
parameters of efficiency, energy output, temperatures conditions, 
reliability, maintenance and operation 

• Service level agreements and Heads of terms Prepare draft 
outline Service Level Agreement (SLA) documents, contract 
heads of terms and outline consumer protection charter in 
consultation with KMBC 

• Off-take and Take-up agreements Develop draft Expressions of 
Interest (EOI) and Memorandum of Understanding (MOU) letter for 
both consumer take-up and heat/power generator off-take to KIP 
networks 

• Strategic partner soft market testing Convene workshop with 
potential strategic partners to inform agreement documents and 
build consensus of approach 

• Procurement documentation Produce procurement specification 
document pack for inclusion within tender invitations to be 
prepared by KMBC. 

• Output Dissemination and reporting 

A1.5 Key Contacts: 
5.1  This study will be managed by a Knowsley Council Steering Group 
chaired by David Coulson, Executive Director for Neighbourhood Services.  For 
day to day reference the lead contact will be Maurice Gubbins, Service Director 
for Special Projects; Email Maurice.gubbins@knowsley.gov.uk; tel: 0151 443 
2207  

September / October 2011 

mailto:Maurice.gubbins@knowsley.gov.uk
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Appendix B 

Business Engagement 
 



 

 

B1 Business Survey Questions 
Section 1 – Company Details  
Name of Company Free text 
Address  Address 1(Number) 

Address 2 (Street) 
Address 3 (Post Code) 

Name of contact Free text 
Job title Free text 
Contact telephone number Free text 
Contact email address Free text 
Building Gross Internal Floor 
Area (m2) 

Free text  

Type of tenancy  Drop down 
Leasehold 
Freehold 

Length of remaining tenancy   Free Text 
Section 2 – General 
Information 

 

Does your company have an 
incentive to reduce energy bills 

Yes 
No 

Does your company have an 
incentive to reduce carbon 
emissions 

Yes 
No 

Would your company consider 
connecting to a KIP district 
heating scheme? 

Yes 
No 

Would your company be 
interested in generating heat 
and/or power to contribute to 
such a scheme? 

 

Section 3 – Potential Heat 
Load 

 

Hours of operation  Hours per day  
Days per week  
Weeks per year  

Please indicate the size of your 
business in terms of number of 
employees (within KIP) 

Less than 10 
10 – 50 
50 – 100 
100 – 250 
250 + 

Does a process load represent a 
significant element of your heat 
consumption 

Yes 
No 
No process load present 

If you answered yes to the 
previous question, how is this 
process heat delivered? 

LTHW 
MTHW 
HTHW 



 

 

Steam 
Section 4 – Energy 
Infrastructure 

 

What heating plant do you 
currently operate and what is its 
capacity? 
 
Please also indicate its 
approximate age. 

XX kW Gas fired boilers 
XX kW CHP 
XX kW Biomass boilers 
XX kW Solar Thermal 
XX kW Other (please specify) 
 
(include dropdown alongside plant types as 
follows: 
1 – 10 years 
10 – 20 years 
> 20 years 
Unknown 

What method of heating do you 
use?   

Steam 
LTHW 
MTHW 

What heating system do you 
have on your site? 

Wet (i.e radiators, underfloor heating etc) 
Gas-fired radiant panels 
Warm Air 
Electric 
(tick boxes rather than drop-down so multiple 
selections possible) 

Would you consider your 
heating plant reliable 

Yes 
No 

Do you have room for expansion 
within your current heating plant 
room (or within adjacent space)? 

Yes 
No 

If Yes, how much 
(approximately)? 

Free Text  
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Generations Options 
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C1 Fuel Options 

C1.1 Natural Gas 
Natural gas is the most common method of meeting a site’s heat demands across 
the UK. Natural gas is also used throughout the UK as a means of electricity 
generation, and is considered to be the cleanest of the three conventional fossil 
based fuels. 

The UK National Grid natural gas infrastructure is exceptionally robust and 
reliable and can be used to supply a range of plant including both boilers and 
CHP.  The use of natural gas fired CHP can reduce the carbon intensity of energy 
when compared to conventional methods of separately providing heat (natural gas 
boilers) and electricity (from the national grid). 

Benefits Drawbacks 

Inexpensive fuel Conventional carbon reduction  

Reliable extensive fuel supply network Market volatility 

Regulated Potential rising cost 

Clean Expensive large scale new connections 

No storage required Diminishing UK resource 

Lowest carbon fossil fuel Explosive 

Competitive market  

Technology flexible  

Table 17 – Natural Gas Benefits & Drawbacks 

The UK is considered to have one of the best national gas distribution networks in 
the world. Gas is sourced from the North Sea, imported from the Middle East by 
ship in the form of liquefied natural gas (LNG) and imported from Russia by pipe 
connection from Europe. As such, the supply of gas is likely to remain reliable for 
the foreseeable future. Under current regulations the supply of natural gas can be 
sourced from a range of potential parties who hold supply licenses. 

C1.2 Biomass 
Biomass refers to solid organic material which can be used in a range of processes 
to produce energy. Crops such as willow, hazel, poplar and miscanthus may be 
grown especially for this purpose in short rotation coppice (SRC) or biomass may 
be derived from other materials such as straw, crop fibres, forestry and other 
wood wastes. 

Wood sourced biomass is the most common biomass resource and comes in two 
main forms, wood chips and wood pellets. Wood chip is generally considered to 
be cheaper and more readily available but has lower energy content than wood 
pellets due to higher moisture content. Biomass is generally combusted in boilers 
to produce hot water for heating and steam for electricity generation although it 
may also be gasified. 
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Benefits Drawbacks 

Lower carbon emission per unit energy than 
conventional fuels. Un-regulated fuel supply  

Can reduce the reliance of a site on fossil fuels. Fuels delivered by fossil fuelled transportation 

Constant, predictable and reliable output. Space required for fuel storage onsite 

Financial incentives may be available for 
Renewable Heat Incentive and Renewable 
Obligation Certificates subject to CHPQA 

approval 

Emissions filtration required depending on 
location and proximity to urban areas 

Renewables obligations certificate (ROC) 
power generation incentive Sourcing and proof of origin 

Waste derived biomass win-win (landfill-
energy) 

Planning and Environmental constraints on 
waste derived biomass fuels 

Table 18 – Biomass Benefits & Drawbacks 

Biomass costs vary significantly based on a number of factors including material 
type, quality and volume. Typically costs would be expected to be around the 
same value or slightly higher per unit energy compared to natural gas. 

Due to the nature of biomass supply and the growing demand throughout the UK, 
some smaller consumers have found it difficult to enter into long-term supply 
arrangements. This should be less of a constraint for larger consumers who can 
provide a guaranteed long term order for suppliers. 

Biomass also includes the use of solid waste in the generation of energy with 
many biomass technologies capable of operating on both biomass and solid waste 
products.  Solid wastes include woody waste and waste derived biomass fuels 
from municipal solid waste (MSW), commercial and industrial waste streams. 

C1.3 Biofuel 
Biofuel refers to a liquid fuel, most commonly derived from vegetable crops and 
thus deemed a renewable fuel. It is often supplied both as a blend, comprising bio-
oil or biodiesel mixed with more traditional fuel-oil or diesel, suitable for burning 
in most dual-fuel boilers and some CHP engines. 

In order to reduce costs of production and allow competitive pricing, most 
biofuels are (at least partially) derived from recovered waste vegetable oils. 

A blended biodiesel has a corresponding lower carbon content compared to that of 
diesel. According to the Environment Agency (EA), biodiesel can be classed as a 
carbon neutral fuel since carbon dioxide emitted from combustion of the fuel is 
absorbed during the lifetime of the plants’ growth. 

Benefits Drawbacks 

Scalable carbon reduction via biofuel blending. Storage space required for fuel 

Versatile with technology types Corresponding access requirements for fuel 
delivery 

Waste recycling virtue Requirement for plant capable of accepting 
biofuels 

Local production on KIP Produces greater levels of Carbon Monoxide 
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and Nitrous Oxides than gas-fired plant 

 
Proof of origin / sustainability credentials 

Table 19 – Biofuel Benefits & Drawbacks 

The CO2 emissions factor for the various blends of bio-fuels is still to be 
confirmed. Contact has been made with various agencies and departments but 
with minimal success. The EA have made reference to the Monitoring and 
Reporting Guidance 2007 which defines how bio fuels are defined and treated 
under the emissions trading scheme. 

The following statement is an extract from the guidelines. 

“For fuels or materials containing both fossil and biomass carbon, a weighted 
emission factor shall be applied, based on the proportion of the fossil carbon in 
the fuel's overall carbon content. This calculation shall be transparent and 
documented in accordance with the rules and procedures of Section 13 of this 
Annex.” 

C1.4 Biogas 
Biogas is a mixture of combustible gases generated from processing organic 
matter in thermo-mechanical or biological processes, typically gasification and 
anaerobic digestion. The chemical composition of biogas depends upon the 
feedstock and processes used to generate the fuel but will generally consist of a 
varying mix of combustible such as hydrogen, methane and carbon monoxide. 

The quality of a biogas can be improved through scrubbing and other processes 
which remove the undesirable gases from the biogas therefore improving its 
overall performance as a fuel. 

Biogas is used in a range of applications including heat and electricity production 
and as a transport fuel. High quality biogas injected directly into the national gas 
grid infrastructure is only just starting to be acceptable to the industry and 
regulator within the UK.  It is anticipated that in the near future the UK natural 
gas network supply offerings will be similar to that of the electricity supply 
whereby decarbonised supplies are available. 

Benefits Drawbacks 

Competitive capital cost Carbon reduction potential required CHP 

Relatively clean fuel product Homogeneous feedstock sensitive 

Potential waste disposal virtue Production and storage spatial impact 

Variety of consumer technology capacities Limited turndown capability. 

Modular installation can be used to suit demand 
growth. 

Requires fossil fuel for conditioning when 
injecting network 

 
Limited technology market availability 

 
Environmental constraints on allowable 

technology 

 
Explosive 

Table 20 – Biogas Benefits & Drawbacks 
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Biogas may be purchased and delivered to the site via road transport or may 
potentially be generated on site through one of two methods; gasification or 
anaerobic digestion.  

Gasification utilises heat to turn organic matter into a number of secondary 
gaseous fuels while anaerobic digestion utilising biological organisms to 
breakdown organic material into a number of products including combustible 
gases. Both these methods of biogas production would require significant amounts 
of organic material to be available on site or be delivered onto site. 

As well as consideration of onsite generation of biogas through gasification of 
biomass there is the potential to take advantage of offsite generation of biogas by 
generating at a remote site and utilising the existing natural grid infrastructure to 
deliver the biogas to site. 

In order for this approach to work a large gasification plant could be sited close to 
a source of biomass feedstock. The generated biogas could then be exported into 
the national gas grid infrastructure. A gas supplier would be engaged to purchase 
the generated biogas and deliver it to the KIP site at which point it would be 
purchased back in addition to covering the transportation costs. The gas at the site 
could then be used within an energy centre to generate low/zero carbon heat and 
power. 
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C2 Technology Options 
Whilst a range of both traditional and low carbon heat generating technologies 
exist and are available in the UK, only a few exist with a range of capacities and 
operational flexibility suitable for serving heat networks. 

For this reason, and given the scale at which plant would be deployed within KIP 
(notably at infrastructure rather than building-integrated), priority has been given 
to boilers and Combined Heat & Power (CHP) options. 

C2.1 Boilers 
Boiler options have been assessed based on the various fuel options commonly 
available. 

C2.1.1 Gas fired 
Gas boilers are the most common solution to meeting thermal energy demands 
and are a very mature and efficient process. High-efficiency low NOx boilers 
utilise automatic control systems to ensure efficient pre-heating and mixing of air 
and fuel to obtain homogenous combustion thus reducing the amount of 
greenhouse gases produced while offering improved combustion efficiencies. 

Gas boilers offer a high level of flexibility and allow rapid heat generation so are 
suitable for operation as back-up plant to other low and zero carbon technologies 
and for meeting fluctuating and peak heat demands. 

C2.1.2 Biomass fired 
As a proven alternative to gas-fired heating systems, biomass fuelled heating 
utilises the stored energy of solid organic material to generate thermal energy via 
combustion. Biomass boilers generally operate more efficiently under a constant 
load, as they suffer from reduce levels of potential output turn-down compared to 
gas-fired plant. 

Biomass boilers are typically operated as base load plant with gas-fired boilers 
providing a back-up and supplementary supply of heat due to the flexibility they 
provide. Thermal storage is not unusual for inclusion with biomass systems to 
improve load consistency and therefore plant utilisation although this increases 
the required plant footprint.  

Biomass boiler systems of a wide range of capacities are available across the 
market and are considered a reasonably mature technology with a long history of 
use across the continent. The feedstock used within a biomass system is a key 
variable which will impact upon the viability of a system and should be 
considered from an early stage of project development. 

C2.1.3 Biofuel fired 
Biofuel use in boilers requires the presence of either specific oil/diesel or dual-
fuel burners. These are fairly common on older boiler plant where fuel oil or 
diesel has been employed as a backup fuel, however their inclusion on new gas-
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fired boiler plant would represent an additional expense, both for initial purchase 
and operational maintenance. 

C2.1.4 Biogas fired 
Biogas boilers in many cases are identical to equivalent natural gas fired boilers 
due to similarities in the fuel. The efficiency and the carbon emission benefit of 
biogas boilers are largely dependent upon the fuel utilised although generally 
provide a high level of turn-down and rapid heat output in comparison to biomass 
systems.  

Biogas systems are most commonly used in conjunction with biogas production 
processes. As a result the operation and maintenance demands of a system will 
depend upon the fuel quality and type produced.  

C2.2 Combined Heat & Power (CHP) 
CHP options have been described based on the various fuels which can be used to 
serve it. 

C2.2.1 Natural Gas CHP 
Gas CHP is available in a variety of different types depending upon the capacity 
of generation required and the ratio of thermal to electrical energy. Reciprocating 
engine CHP packages are the most common with heat to power ratios generally 
dependent upon the capacity of system selected. 

Burning natural gas in a reciprocating internal combustion engine produces 
rotational motion and heat. This rotational motion is used to operate a generator 
package and produce electricity whilst the heat produced as a by-product of the 
engine is captured from the engine casing and exhaust within a medium such as 
water.   

CHP packages are generally designed to be operated continuously and generally 
sized to maximise overall efficiency by meeting the base-load thermal demand of 
a site. 

C2.2.2 Biomass CHP 
Two processes are generally used to convert solid biomass fuel into both heat and 
electricity; 

• Direct Combustion 
o Fuel is combusted generally in a grate boiler to raise steam which 

then either drives a steam turbine, raises hot air or hot thermal fluid 
to drive an air turbine of organic rankine cycle (ORC) turbine 
respectively. 

o Steam turbines are typically used in plants of greater than 2MWe 
due to the complexity and cost of plant. 

o Air turbines are not an extensively used technology and are only 
available up to capacities of 100kWe. 
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o ORC turbines use of a high molecular mass fluid, they are typically 
used in generating applications of several hundred kilowatts and 
are a more developed technology than the air turbine system. 

• Gasification 
o Production and conditioning of biogas with specific chemical 

characteristics from solid biomass fuel generated at pressure in 
low-oxygen vessels may be used in engines (covered in section 
4.6.2) or gas turbines. Gas engines and turbines are available in a 
range of module sizes from a few kilowatts to many thousands 
allowing for good flexibility in scale. 

o Fluidised bed combustion gasification is generally used to raise 
steam used to generate electricity and heat via steam turbines. 

o Remotely generated biogas sources of biogas may be used in a 
range of CHP technologies including those noted above including 
fuel cells. 

C2.2.3 Biofuel CHP 
A number of CHP manufacturers offer diesel-fuelled models capable of accepting 
biofuel blends. Such technology is well established in industry with the use of 
biofuel offering the potential to produce CO2 emission savings via well 
understood methods of generating heat and power. 
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C3 Biomass Supply – Technical Note 

Executive Summary 
• The UK is identified in a number of national studies to have the potential 

to produce its own domestic biomass supply, however this supply is 
constrained and evidence suggests that the supply market will take time to 
mature and demand will outstrip supply resulting in the UK needing to 
import biomass from overseas. 

• Barriers include development pressures from other land uses. use of 
agricultural land for food production, competition from established export 
markets (overseas sources), land designations, site access for harvesting 
machinery, and utility lines such as water, gas and electricity lines.  

• The total area of woodland within Knowsley of 0.1 hectares and over 
amounts to 2,478 hectares (3.8% of the total land area). 

• There are opportunities to utilise sustainable land sources in Knowsley 
such as Brownfield land, lower quality open space and long-term 
development allocations for employment and housing (eg, site not planned 
for development for 1) years or more). 

• Research to date has identified that Knowsley has 223 hectares of 
Brownfield land, 156.77 hectares of employment land and 931.51 hectares 
of open space. 

• If all forest residues and management arisings from Knowsley’s 
woodlands were earmarked (and suitable) for use as biomass fuel, this area 
could support the operation of either boiler capacity in the order of 2 MW 
or else CHP capacity of around 500 kWe. 

• Approximately half of the Brownfield and open space land would need to 
be given over to (and suitable for) Short Rotation Coppice (SRC) growth 
in order to support plant at a similar scale, or around one third of land if 
Miscanthus were grown. 

• Mapping produced by Natural England / DEFRA identifies Knowsley as 
being best suited for the production of Miscanthus over SRC. 

• The North West Renewable and Low Carbon Energy Capacity Study 
produced in 2010, identified Merseyside to have 21 MW biomass capacity 
by 2020 with energy crops amounting to 12 MW capacity (2 MW 
electricity and 10 MW Heat). 

• At present Knowsley is identified to have up to 7,330 tonnes of Green 
Waste, made up of 6,000 tonnes of kerbside collections and 1,000 tonnes 
from Grounds Maintenance activities2. 

  
                                                 
2 
https://www.thechest.nwce.gov.uk/procontract/supplier.nsf/frm_opportunity?openForm&contract_
id=CONTRACT-NWCE-84JD3U&search_id=PLAN-SCHNWCE-85JC4E&org_id=ORG-
NWCE-7S9DMA&from=  

https://www.thechest.nwce.gov.uk/procontract/supplier.nsf/frm_opportunity?openForm&contract_id=CONTRACT-NWCE-84JD3U&search_id=PLAN-SCHNWCE-85JC4E&org_id=ORG-NWCE-7S9DMA&from
https://www.thechest.nwce.gov.uk/procontract/supplier.nsf/frm_opportunity?openForm&contract_id=CONTRACT-NWCE-84JD3U&search_id=PLAN-SCHNWCE-85JC4E&org_id=ORG-NWCE-7S9DMA&from
https://www.thechest.nwce.gov.uk/procontract/supplier.nsf/frm_opportunity?openForm&contract_id=CONTRACT-NWCE-84JD3U&search_id=PLAN-SCHNWCE-85JC4E&org_id=ORG-NWCE-7S9DMA&from
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C3.1 Introduction  

This note has been prepared to provide a high level overview and indication of the 
potential for energy crops being grown on land in the Knowsley district. This 
paper focuses on two forms of Miscanthus and Short rotation coppice (SRC). 

C3.1.1 Technologies  
There is a wide array of technologies which produce heat from renewable sources, 
for a variety of uses. The most common uses are space and water heating, and 
industrial processes of various kinds. The types of renewable heat supported by 
the Renewable Heat Incentive (RHI) include: biomass, where wood pellets, wood 
chips or municipal waste is burnt in a boiler and heat pumps, where naturally 
occurring heat is extracted; solar thermal (up to 200 kW); small-scale biogas 
combustion (up to 200 kW) and, biomethane, where biomethane is produced and 
fed into the gas grid, (DECC 2011).  The heat produced from these technologies is 
used to produce hot water or steam (DECC 2011). 

C3.1.2 Benefits of energy crops 

• Energy crops can offer better returns than conventional crops on non-
prime land  

• More stable prices and long-term contracts compared with arable crops  
• Can generate power through a large power station or attract a premium 

through the local heat market 
• Provides a more flexible land use than managed forest and woodland 

ensuring that land can be used for alternative uses once the lifecycle of a 
crop has ended. 

C3.1.3 Barriers to energy crops  
• Development pressures from other land uses  

• Use of agricultural land for food production, supply of biomass for non 
energy markets, other schemes eg, agri-environment schemes 

• Competition from established export markets (overseas sources)  

• Land designations eg, Public rights of way (PRoW), Common land, SSSIs, 
National and Local Nature Reserves, Scheduled Monuments, Registered 
Battlefields, Special Areas of Conservation (SACs),Special Protection 
Areas(SPA), World Heritage Sites and Ramsar Sites 

• Site access for harvesting machinery 

• Above and below utility lines such as water, gas and electricity lines.  

C3.2 Biomass market / Supply Chain  

The Biomass supply chain involves aggregation, logistics, storage, growers and 
waste managers, each component of the supply chain has land and spatial 
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planning implications that will need to be considered collectively if Knowsley 
Council wanted to the National Renewable Energy Action Plan (DECC 2010) and 
the more recent Renewable Energy Roadmap (DECC 2011) both identify a larger 
role for biomass electricity and renewable heat (air and ground source pumps and 
biomass) in future.   

A key driver is the market share of renewable heat being forecast to rise from 1% 
(currently) to 5% of heat demand in 2017 and 12% in 2020 and the Committee on 
Climate Change view that biomass will be critical in reducing heat emissions in 
the 2020s‘(Climate Change Committee 2011). The take up of biomass is likely to 
be slow, however subsidisation through the Renewable Heat Incentive will 
improve the deployment rate if biomass heating.  

 

Figure 36:  Example of a solid biomass to electricity supply chain: short rotation coppice 
pellets (Source Renewables Obligation: Sustainability Criteria for Solid and Gaseous Biomass) 

The supply of biomass is expected to come from within the UK and from 
overseas. Investment in the supply chain is expected to lag demand as the market 
waits to see how quickly demand grows. A report commissioned by DECC on the 
availability of feedstocks suggests that most biomass will be sourced within the 
UK, but this supply may not grow as fast as demand and by 2020 the majority 
would be sourced from overseas (AEAT 2011).  

This is because considerable investment in collection, processing, logistics, 
transport and storage would be needed in order to expand UK supply.  As a 
consequence, fuel supply costs are likely to be higher than they might otherwise 
be if the UK was able to meet demand with domestic biomass fuel. Exchange 
rates also enhance the price risk as supply of biomass is required from overseas. A 
strengthening of sterling could increase the price of the imported biomass 
significantly. 

Other biomass markets include the potential role for co-firing in existing coal-
fired plants and in renewable heat, but substantial dedicated new-build is unlikely 
to occur without Carbon Capture & Storage (CCS).  Without CCS, scarce biomass 
resources would probably be of more value when used outside the power sector 
(Climate Change Committee, 2011), for example in the use of consumer goods3. 

                                                 
3 The Green Investment Bank: Policy and Finance Context- Report prepared for the Department 
for Business Innovation and Skills Final Report, October 2011 
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C3.2.1 Biomass and Green Investment Bank funding  

Reports produced for the GIB identify that it should consider involvement in the 
biomass supply chain and financing of renewable heat plant. The reports view that 
the biomass supply chain is likely to be fully within the private sector and 
investment would take place on the balance sheets of the firms involved.  Market 
pricing may not be well enough established and project scale may not be 
sufficiently large to make project finance worthwhile.  Hence, if the GIB is to be 
involved, it would be to provide restricted lending via corporate banks and the 
rationale would be that the banks are unwilling to sponsor renewable heat supply 
because they cannot assess the commercial and market risks in a rapidly 
expanding, immature market as well as being reluctant to invest to develop 
expertise in this area.   

The GIB’s involvement would allow supply chain providers to gain experience 
whilst access the GIB’s sectoral expertise.  Over time, the GIB gradually 
withdraws, leaving the banks to provide a full service to the supply chain.  If 
successful, the increase in availability of finance would allow the supply chain to 
expand more quickly, increasing competition and scale and bringing down costs.  
This would enable the renewable energy targets to be hit more cheaply and 
increase the likelihood of compliance with it. 

C3.3 Key Facts  

C3.3.1 UK Energy Crop Land Use  

Defra provide statistics on the total area of energy and fuel crops in the UK. In 
2009 the total amount of land used across the UK for energy crops were estimated 
as follows: 

• Miscanthus plantings stood at 12,700 hectares 
• Short rotation coppice plantings stood at 6,400 hectares 
• Oilseed rape plantings for non-food use totalled 85,700 hectares 

C3.3.2 Biomass capacities  

C3.3.2.1 Energy crop capacity  

The impacts of energy crops can vary at local levels.  In 2005, Defra set up a 
working group to develop and produce a set of regional maps identifying 
opportunities and optimum sitings for energy crops (short rotation coppice (SRC) 
and miscanthus). This work was referred to in the Government’s Response to the 
Biomass Task Force and completed at the end of 2006.  The regional provide 
indicative guidance to organisations and landowners considering the potential to 
develop energy crops.  The Maps indicate the best areas for growing the crops and 
the areas where this there is less potential. 
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High Potential  Medium Potential Low Potential  

Figure 37  Potential for Miscanthus (left) and Short Rotation Coppice (Right) 

The mapping in figure 42 shows that the Knowsley and the wider Liverpool City 
Region is best suited to the production of Miscanthus which is identified to have a 
high potential across the all districts. Short Rotation Coppice production has less 
potential, however Knowsley is identified to have areas of medium potential and 
is adjacent to an area of high potential.  

C3.3.2.2 Biomass capacity  
The North West Renewable and Low Carbon Energy Capacity Study produced in 
2010, provides an indication of the total capacity for electricity and heat 
generation in Merseyside.  By 2020 the plant biomass (consisting of managed 
woodland, energy crops, agricultural arising (straw) and waste wood) amounts to 
21 MW capacity.  Of this total, energy crops are estimated to amount to 12 MW 
capacity (2 MW electricity and 10 MW Heat). 

C3.3.2.3 Arboreal Waste  
There are around 7,330 tonnes of Green Waste arising from within the 
geographical boundary of Knowsley.  This is made up of 6,000 tonnes from 
kerbside collections and 1,000 tonnes generated from Grounds Maintenance 
activities4. 

C3.3.2.4 Woodland  
The Forestry Commissions National Inventory of Woodland and Trees5 was 
produced in 2002 for Merseyside.  The survey includes a Main Woodland Survey 
(MWS) covering woodland of 2 hectares and over and a Survey of Small 
Woodland and Trees (SSWT) that covered groups of trees, linear features and 
individual trees.  The surveys identified:  
                                                 
4 
https://www.thechest.nwce.gov.uk/procontract/supplier.nsf/frm_opportunity?openForm&contract_
id=CONTRACT-NWCE-84JD3U&search_id=PLAN-SCHNWCE-85JC4E&org_id=ORG-
NWCE-7S9DMA&from=  
5 http://www.forestry.gov.uk/forestry/HCOU-54PG9U 

https://www.thechest.nwce.gov.uk/procontract/supplier.nsf/frm_opportunity?openForm&contract_id=CONTRACT-NWCE-84JD3U&search_id=PLAN-SCHNWCE-85JC4E&org_id=ORG-NWCE-7S9DMA&from
https://www.thechest.nwce.gov.uk/procontract/supplier.nsf/frm_opportunity?openForm&contract_id=CONTRACT-NWCE-84JD3U&search_id=PLAN-SCHNWCE-85JC4E&org_id=ORG-NWCE-7S9DMA&from
https://www.thechest.nwce.gov.uk/procontract/supplier.nsf/frm_opportunity?openForm&contract_id=CONTRACT-NWCE-84JD3U&search_id=PLAN-SCHNWCE-85JC4E&org_id=ORG-NWCE-7S9DMA&from
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• The total area of wood land of 0.1 hectares and over amounts to 2,478 
hectares (3.8% of the total land area)  

• Broadleaved woodland represents 76.3% of all woodland.  Conifer 5.1% 
and mixed woodland 15.7% and open space in woodland 2.9%.  

• The main conifer species (45%) is larch which cover 125 hectares.  The 
main broadleaf species is oak (29.5%) which covers 627 hectares. 

• There are 279,000 trees located outside of woodland areas in Merseyside. 

• Woodland land cover increased by more than 780 hectares from 2.6% to 
3.8% of total land area between 1980 and 1998. 

C3.3.3 Energy Crop land requirements  

C3.3.3.1 Brownfield First  
In order to fully understand the potential for energy crop production in Knowsley 
there is a need to identify different land types and uses.  This includes agricultural 
land, employment, housing and open space, all of which fall under the broad 
categories of greenfield and brownfield land.  For the purposes of this paper the 
focus will be on brownfield land identified in the National Land Use Database 
(NLUD).  

Brownfield has been defined in the Brownfield Guide1 published by English 
Partnerships as previously developed land and buildings where reuse may in some 
way be constrained.  Previously developed land is also defined within the 
Planning Policy Statement 3 (PPS3): Housing. It is important to recognise that 
this definition excludes land which may be considered well suited to the 
production of biomass.  For example, land that has been developed for minerals 
extraction or waste disposal by landfill where provisions for restoration has been 
made through development control procedures.  

Local Authorities produce records of previously developed land, indicating, where 
possible, the likely future use for the land. This information is collated by the 
National Land Use Database and published by the Department of Communities 
and Local Government. The most recent data, published in August 2009 showed 
that the Knowsley had a total of 136 sites totalling 223 hectares. NLUD provides 
an overview of the potential of this type of land for housing and industrial 
development, but gives no indication of the potential of any land for biomass 
production.  Whilst the amount of land that could be devoted for biomass 
production is significantly less than this amount due to location and the area of 
each individual parcel of land being too small for commercial biomass 
production.  

Brownfield land may also be recorded as Contaminated Land, defined by the 
Environmental Protection Act 1990 Part 2A3, which came into force in England in 
2000. This Act defines contaminated land as “any land which appears to the local 
authority in whose area the land is situated to be in such a condition, by reason of 
substance in, on or under the land that (a) significant harm is being caused or there 
is a significant possibility of such harm being caused; or (b) pollution controlled 
waters is being, or is likely to be caused” 1990. Information is made available to the 
Environment Agency by Local Authorities. 
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C3.3.3.2 Other Sources to Consider  
Knowsley has a wide range of land use studies and data sources that provide a 
strategic understanding of the potential capacity for biomass production for 
different land uses.  Other studies include the: 

• Employment Land Review6 (ELR) which identifies a total of 55 
employment sites amounting to 156.77 hectares.  

• The Open Space Needs Assessment which identifies five different 
categories of open space land totalling 931.51 hectares.  This includes 
natural and semi-natural open space amounting to 177.8 hectares,  amenity 
green space totalling 196.06, outdoor sports facilities amounting to 466.38, 
hectares, allotments highlight at 4.27 and Parks and Gardens which total 
87 hectares. 

• There are a total of 26 landfill sites in Knowsley of which 11 have ceased 
receiving waste7.  At present there is no data identified to establish the size 
of these sites.  

C3.4 Next Steps  
There are a wide range of requirements set out in EU and UK legislation to ensure 
biomass supplies for energy generation are from sustainable sources.  For 
example biomass boilers which are larger than 1MW will have to provide 
evidence that their feedstock is sourced from sustainable woodland, and DECC 
will be continually reviewing agricultural land for indications that food 
production is being displaced by the growing of biomass, and if so measures are 
undertaken  will be taken to prevent it, (DECC 2011).   

In order to establish a robust and credible understanding of the real capacity of 
Knowsley for biomass production all sites will need to be subjected to 
comprehensive assessment guide by legislative and regulatory requirements.  This 
includes the requirements of the Renewables Obligation: Sustainability Criteria 
for Solid and Gaseous Biomass for Generators (>50kW)8 and DECC’s 
Sustainability standards for biomass guidance9. 

Examples of the constraints that will need to be mapped against sites are provided 
below. 

• Hard roads and tracks 
• Rivers and ponds 
• Areas of hard standing 
• Public rights of way (PRoW) 

                                                 
6 http://www.knowsley.gov.uk/residents/building-and-planning/development-plans-and-
policy/local-development-framework-1/ldf-evidence-base/housing-and-employment.aspx  
7 What’s in my Backyard http://www.environment-agency.gov.uk/homeandleisure/37793.aspx 
8 
http://www.ofgem.gov.uk/Sustainability/Environment/RenewablObl/FuelledStations/Pages/FS.asp
x    
 
9 
http://www.decc.gov.uk/en/content/cms/meeting_energy/bioenergy/sustainability/sustainability.as
px 

http://www.knowsley.gov.uk/residents/building-and-planning/development-plans-and-policy/local-development-framework-1/ldf-evidence-base/housing-and-employment.aspx
http://www.knowsley.gov.uk/residents/building-and-planning/development-plans-and-policy/local-development-framework-1/ldf-evidence-base/housing-and-employment.aspx
http://www.environment-agency.gov.uk/homeandleisure/37793.aspx
http://www.ofgem.gov.uk/Sustainability/Environment/RenewablObl/FuelledStations/Pages/FS.aspx
http://www.ofgem.gov.uk/Sustainability/Environment/RenewablObl/FuelledStations/Pages/FS.aspx
http://www.decc.gov.uk/en/content/cms/meeting_energy/bioenergy/sustainability/sustainability.aspx
http://www.decc.gov.uk/en/content/cms/meeting_energy/bioenergy/sustainability/sustainability.aspx
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• Land within 3m (Miscanthus) and 5m (SRC) of PRoWs 
• Common land 
• SPS Cross compliance buffers alongside field boundaries 
• Land in other schemes such as agri-environment schemes. Many of the 

buffers and margins listed here can be paid for under agri-environment 
schemes providing they will not be used regularly for vehicular 
movements 

• Designated land such as SSSIs, National and Local Nature Reserves, 
Scheduled Monuments, Registered Battlefields, Special Areas of 
Conservation (SACs),Special Protection Areas(SPA), World Heritage 
Sites and Ramsar Sites 

• Land within IDB access buffers alongside IDB ditches and rivers/streams. 
Check the required width with your IDB. 

• Above and below utility lines such as water, gas and electricity lines.  
• Proximity to neighbouring land uses eg, residential property, adjacent to 

woodland in relation to shading of the crop.  
• Access to sites for transportation and harvesting machinery and 

processing. 
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D1 Network Options 
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D1.1  Input Matrices 

 
  

Very Bad No heat requirement 5 Very High overall capital cost 5
Very High levels of distruption 
when integrating scheme 5

Very Low levels of flexibility in 
operation 5 Scheme cannot be phased  5 Very limited finance options available 5

Very low levels of carbon 
reduction 5

Scheme is very limited in 
operation and not flexible 5

Bad
Very small heat load such as small 
industrial units with little heating 
demand

4 High overall capital cost 4
High levels of distruption when 
integrating scheme 4

Low levels of flexibility in 
operation 4 Scheme can be phased  in small parts 4 Limited finance options available 4 Low levels of carbon reduction 4

Scheme is somewhat limited in 
operation and has poor flexibility 4

Average
Moderate potential heat loads 
such as small industrial process or 
moderate heat loss loads

3 Average overall capital cost 3
Moderate levels of distruption 
when integrating scheme 3

Moderate levels of flexibility in 
operation 3 Scheme can be phased to some extent 3

Moderate number of finance options 
available 3

Average levels of carbon 
reduction 3

Scheme has reasonable levels of 
flexibility 3

Good
Large potential heat load such as 
medium industrial process or large 
heat loss loads

2 Low overall capital cost 2
Low levels of distruption when 
integrating scheme 2

High levels of flexibility in 
operation 2

Scheme can be phased relatively 
easily 2

Large number of finance options 
available 2

Significant levels of carbon 
reduction 2

Scheme has good levels of 
flexibility 2

Very Good
Very large potential heat load such 
as heavy industrial processes, 24 
hr/day sites

1 Very low overall capital cost 1
Minimal distruption when 
integrating scheme 1

Very High levels of flexibility in 
operation 1 Scheme can be easily phased 1

Very Large number of finance options 
available 1

Very Significant levels of carbon 
reduction 1

Scheme has very high levels of 
flexibility 1

Future Proofing

75%

Capital Cost Finance Flexibility

75%

Heat Density

90%Weighting 100% 60% 80% 75%80%

Scheme Integration Operational Flexibility Programme Flexibility Carbon Reduction PotentialDefinitions
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D1.2 Output Table 

 
  

1 Centralised 5 5 4 2 2 3 1 3 19.9 2
2 Decentralised 3 3 3 3 3 2 2 2 16.7 1
3 Distributed 2 2 2 4 4 5 4 3 20.6 3

Finance 
FlexibilityNetwork Scale PriorityRef Heat 

Density
Scheme 

Integration
Operational 
Flexibility

Capital 
Cost ScoreProgramme 

Flexibility

Carbon 
Reduction 
Potential

Future 
Proofing
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D2 Technology Options 
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D2.1 Input Matrices 

 
  

Very Bad
Very high capital costs per unit of 
installed capacity 5 Very low overall Efficiency 5

Very Large footprint per unit of 
isntalled capacity required to 
house plant

5
Difficult to integrate requiring 
substantial works and new 
infrastructure.

5

Technology is new to the market 
and/or very difficult to procure. 
Difficulties in guaranteeing supply of 
required consumables.

5

Significant levels of 
supervision and intervention 
are required in order to keep 
plant oeprational.

5
Plant is very limited in operation 
and not flexible 5

Technology not 
available in required 
capacity.

5
Little or no change to 
the sites emissions. 5

Bad
High capital costs per unit of 
installed capacity 4 Low overall efficiency 4

Large footprint per unit of 
installed capacity require to house 
plant

4
Not easy to integrate into the 
current systems with moderate 
works required.

4

Technology is reasonably new  to the 
market and some effort is required in 
order to procure systems. 
Consumables are not mainstream but 
can be secured.

4

High levels of supervision and 
or intervention are required 
alongside regular mainteance 
periods.

4
Plant is somewhat limited in 
operation and has poor flexibility 4

Technology not suited 
to required capacity 4

A small change to the 
sites emissions 4

Average
Moderate capital costs per unit of 
installed capacity 3 Average overall efficiency 3

Moderate footprint per unit of 
installed capacity required to 
house plant

3
Requires some works to integrate 
but little modification or change to 
existing services required

3
Technology is maturing and supply is 
available. Consumables are available 
from multiple sources.

3

Moderate levels of supervision 
and intervention are required 
and mainteance periods fit 
alongside current site 
procedures.

3
Plant has reasonable levels of 
flexibility 3

Technology may be 
used at required 
capacity

3
A moderate change to 
the sites emissions 3

Good
Low capital costs per unit of 
installed capacity 2 Good overall efficiency 2

Low footprint per unit of installed 
capacity required to house plant 2

Easy to integrate, requiring some 
additional works but fits in with 
majority of existing services

2
Technology is supplied by multiple 
companies and is well proven. 
Consumables are available.

2

Low levels of supervision and 
intervention are required. 
Mainteance is less ardous than 
existing plant.

2
Plant has good levels of 
flexibility 2

Technology suited to 
required capacity 2

A large reduction in the 
emission of the site. 2

Very Good
Very low capital costs per unit of 
installed capacity 1 Very Good overall efficiency 1

Very low footprint per unit of 
isntalled capacity required to 
house plant

1
Little or no work required to 
integrate system into current 
services

1

Technology is widely avilable across 
the market with substantial choice 
available. Consumables are widely 
traded and freely available.

1

No or very infrequent 
intervention or supervision is 
required. Mainteance is 
performed at substantial 
intervals when required.

1
Plant has very high levels of 
flexibility 1

Technology well suited 
to requried capacity. 1

A very large reduction in 
the emissions of the 
site.

1

Flexibility

80%

Carbon Reduction Potential

80%

Efficiency Capacity Suitability

100%

Capital Costs

75%Weighting 60% 80% 90% 100%60%

Spatial Requirements Technology Integration Supply Chain & Market Availability Operation & Mainteance RequirementsDefinitions
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D2.2 Output Table 

 
 

1 Boiler 1 3 1 1 1 1 2 1 4 11.7 1
2 CHP 3 2 2 2 1 2 2 1 3 13.9 2
3 Boiler 2 2 4 2 2 3 3 2 3 18.5 3
4 CHP 4 3 5 3 4 4 4 3 1 24.9 7
5 Boiler 2 3 4 3 3 3 3 2 3 21.0 4
6 CHP 4 2 4 3 4 4 4 3 1 23.5 5
7 Boiler 4 3 5 3 3 5 3 2 3 24.5 6
8 CHP 5 2 5 3 4 5 4 3 1 25.7 8

PriorityRef Capital 
Costs

Spatial 
Requirements

Technology 
IntegrationEfficiency Score

Supply Chain 
& Market 

Availability

Operation & 
Mainteance 

Requirements
Flexibility

Carbon 
Reduction 
Potential

Technology

Biogas

Fuel Capacity 
Suitability

Natural Gas

Biomass

Biofuel
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