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Executive Summary 

The Adur and Worthing Council Carbon Neutral Plan, published December 2019, identified that the key actions and 

interventions required for the Councils to meet their net zero carbon emissions target. One of the key measures 

was the need to transition all existing heating systems, most of which use gas boilers, to lower carbon systems, with 

District Energy Networks (DEN) recognised as a possible part of the strategy to achieve this goal.  

Given the anticipated continued decarbonisation of the UKs electrical grid, the utilisation of electrically fuelled heat 

pump systems can facilitate this transition. This can be achieved in one of two ways: 

- Via replacement of gas boilers within each building with heat pumps, with air source systems typically 

being the most deliverable solution; or 

- Via the creation of a heat-pump led district heating network.  

The aim of this heat mapping and masterplanning study is to identify:  

- Opportunities to expand the proposed Civic Quarter network throughout Worthing town centre to deliver 

increased carbon savings and improved network economics; and 

- Additional opportunities where the council can use its direct or indirect influence to trigger the 

development of other low carbon heat networks in the Borough.  

Within the Worthing area, there were found to be: 

- Six suitable building clusters to implement district heating schemes, based around both dense existing 

urban environments and proposed developments of significant size; and 

- Multiple sources for ambient or waste heat recovery which can facilitate the development of high-

efficiency heat pump schemes.  
 

 

For each identified cluster, a techno-economic optioneering modelling study was undertaken, and preferred 

solutions identified. Based on analysis of the modelling results, it can be concluded that there are economic and 

environmental benefits to the creation of a network in all six locations as they would: 

- Offer a lower cost route to heating system decarbonisation when compared against building-level heat 

pump installations;  

- All the developed solutions have been designed to reduce the resultant CO2 emissions arising from the 

provision of heating in by:  

o Up to 90% against the continued use of gas boilers; and 

o Up to 5% against the alternative decarbonisation scenario in which all buildings convert their current 

heating systems to air source heat pumps.  

 

The identified solutions could be partially funded utilising two potential UK-treasury financed grant funding schemes: 

1. Heat Networks Investment Programme: The larger identified networks meet the minimum heat generation 

criteria for this capital funding scheme; and / or 

2. Renewable Heat Incentive: The smaller schemes, which could be delivered before March 2022, could 

access this operational funding scheme.  

It is recommended that solutions for all clusters are further developed by: 

- Approaching all identified key loads to ascertain their current energy demands and carbon reduction 

agendas, and their likely appetite to connect in either the short or long terms; 

- Development of the technical solution to de-risk the solution, primarily relating to the thermal generation 

and distribution systems;  

- Undertaking further detailed techno-economic feasibility analysis; and 

- Identifying preferred procurement and ownership structures.  
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1. Introduction  

On July 9th, 2019, the Joint Strategic Committee of Adur & Worthing Councils (A&WC) declared a Climate 

Emergency and committed to working towards carbon neutral operation by 2030. The A&WC Carbon Neutral Plan, 

published December 2019, identified that the key actions and intervention measures required for the Councils to 

meet their net zero carbon emissions target. One of the key measures was the need to transition all existing heating 

systems, most of which use gas boilers, to lower carbon systems, with District Energy Networks (DEN) recognised 

as a possible part of the strategy to achieve this goal.  

DENs are perceived by the UK Government as a key tool in the countryôs decarbonisation strategy. Energy, in the 

form of heated or cooled water, is generated at a centralised location (termed the Energy Centre, EC) and distributed 

through a pipe network to end users. This presents opportunities which are not available to individual energy 

consumers, such as the utilisation of waste heat (e.g. from industry) or ambient heat sources (e.g. solar energy 

captured by bodies of water, such as the sea). Refer to Appendix A for a detailed description of DENs. 

AECOM has been commissioned by Worthing Borough Council (WBC) to undertake a Heat Mapping and 

Masterplanning study looking at the potential for DENs across the Borough of Worthing. This report forms the key 

deliverable for the study which has been completed in line with the Heat Network Delivery Unit (HNDU) guidelines. 

The red-line boundary for this study is taken from the Draft Worthing Local Plan, as shown in Figure 1-1.  

This project is being delivered in parallel to a detailed Techno-Economic Feasibility assessment looking at the 

viability for a scheme in at specific area of Worthing town centre - the Civic Quarter - as this site was specifically 

identified in the Carbon Neutral Plan as being well suited for the creation of a network. The locality of this site in 

relation to the Worthing Borough is highlighted in Figure 1-1. 

 

 

Figure 1-1: Worthing Geopolitical Boundary & sites identified for development. Image taken from Draft Local Plan 

 

 

 Objectives 

The purpose of this study is to identify opportunities and assess the technical and commercial viability of DENs 

across the study area, covering two aspects:  

1. Opportunities to expand the proposed Civic Quarter network throughout Worthing town centre to deliver 

increased carbon savings and improved network economics; and 

2. Additional opportunities where the council can use its direct or indirect influence to trigger the development of 

other low carbon heat networks in the Borough.  

In the correct circumstances, DENs enable the decarbonisation of energy (primarily heat, but can also cover cooling 

and / or power requirements) at a lower cost compared to building level solutions. The viability of these schemes 

depends on their being both: 

- significant enough energy demands within an area to justify the capital expense of installing the distribution 

networks; and  

- the availability of waste or ambient energy sources that can be harnessed to generate the required low or 

zero carbon energy.  

Where this study identifies potentially viable schemes (in environmental and economic terns), it has been 

recommended that they be considered to proceed to the next HNDU stage of works; Techno-Economic Feasibility.   

 Methodology 

The methodology developed to undertake this study is summarised below.  

1. Data Collection: Energy load data was collected for all existing commercial sites, existing multi-tenancy 

residential blocks and planned developments within the study area. Of the existing buildings identified, only 

those which are estimated to be compatible with a District Heat network proceed to the next stage of the 

assessment were taken forward to the assessment stage. For this reason, many smaller and industrial buildings 

are not mapped in this report.  For more information see Appendix B. 

2. Energy Demand Mapping: Using the energy demand analysis, energy maps were produced which illustrate 

the size and location of the heating and cooling clusters within Worthing. Each cluster was then qualitatively 

appraised with the client team, and those which were considered to represent a realistic opportunity were taken 

forward for further analysis.  

3. Low Carbon Heat Opportunities: A desktop survey has been undertaken to identify opportunities to supply 

low carbon heat with a focus on quantifying sources close to areas of high demand. A high-level review of the 

available technologies was carried out by assessing their suitability against deliverability, environmental, 

financial and technical criteria.  

4. Techno-economic Modelling of Preferred Solutions: Network masterplans were developed for each cluster, 

with multiple scenarios developed where more than one technical solution is possible. A high-level quantitative 

Techno-Economic analysis was undertaken to ascertain the level of environmental and economic performance 

of each of the network solutions identified.  

5. Recommendations as to which areas represent are suitable for further investigation were made.  

 

Civic Quarter site ð 

cluster of MBC and public 

estate buildings. Site is 

subject of a District 

Energy Techno-Economic 

feasibility assessment 

project being delivered 

in parallel to this study 

Worthing Borough 

geopolitical boundary 

Coloured blocks 

represent redevelopment 

areas as identified in 

Worthing Draft Local Plan 
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2. Energy Demand Mapping  

 Heat Demand Map with Identified Heating Clusters 

The below map details the heating loads identified within the red line boundary and highlights the locations where there are clusters of demand that could represent opportunities for district heating systems.  

Figure 2-1: Heat Load Map for the Borough of Worthing 

Cluster D: NHS Campus 

on Salvington Hill.   

Cluster A: Expansion of 

civic quarter network around 

Worthing town centre.   

Cluster F: Worthing 

College Campus.   

Cluster E:  Collection of 

Educational buildings close 

to Centenary House 

redevelopment.   

Cluster G: Northbrook 

College Central Campus   

Proposed Civic Quarter Network  

Cluster B: Area in and 

around the proposed 

redevelopment of Worthing 

Leisure Centre.   

Cluster C:  Collection of 

significant loads close to 

Northbrook College. 



Worthing Borough ð District Energy Mapping & Masterplanning Study  

  
 

 

Prepared for:  Worthing Borough Council 
 

AECOM 
7 

 

 Cooling Demand 

The below map details the cooling loads identified within the red line boundary, with no clusters of sufficient enough cooling demand to warrant further investigation into a district cooling network. 

 

Figure 2-2: Cooling Load Map for the Borough of Worthing 

Analysis of Cooling Demand 

The total cooling demand is roughly 5% of the 

heating demand in the area.  

No cooling clusters of significant enough 

density to warrant further investigation 

regarding the creation of a district system have 

been identified  

The coolth demands that were identified typically 

occur in the same clusters as the heating demands, 

but their small loads indicate it is unlikely that a 

dedicated cooling network would be viable. There 

may, however, be opportunities to utilise waste 

cooling generated from the operation of heat pumps 

in the energy centres.  

 

Cluster D: NHS Campus 

on Salvington Hill.   

Cluster A: Expansion of 

civic quarter network around 

Worthing town centre.   

Cluster E:  Collection of 

Educational buildings close 

to Centenary House 

redevelopment.   

Cluster F: Northbrook 

College Central Campus   

Proposed Civic Quarter Network  

Cluster B: Area in and 

around the proposed 

redevelopment of Worthing 

Leisure Centre.   

Cluster C:  Collection of 

significant loads close to 

Northbrook College. 
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 Potential Funding Routes for Network Development 

There are two potential UK government funding routes that shall be considered when determining the viability of 

the different network clusters.  

Scheme Summary Key barriers to obtain funding 

Heat Networks 

Investment 

Programme 

(HNIP) 

Source of grant funding or low-interest loans to 

provide the gap funding typically required to boost 

schemes with low levels of economic returns to an 

attractive enough level to attract the additional 

investment required to fund the scheme.  

Scheme must generate over 2MWh of 

heat per annum 

Renewable Heat 

Incentive (RHI) 

Contributes an additional source of revenue source 

based upon the amount of low carbon heat 

delivered per annum, required to boost schemes 

with low levels of economic returns based on their 

adoption of low-carbon heating technologies (e.g. 

heat pumps).  

Scheme must be of a small scale or 

with only one heat customer so that the 

plant can be operational prior to the 

funding cut-off date of March 2022. 

Table 2-1: Potential UK government funding routes available to support the delivery of low carbon district heating 

networks 

 Appraisal of Energy Demand Clusters 

The energy mapping exercise has identified six geographical heat demand clusters, which are presented in Table 

2-2 below. No suitable cooling demand clusters were identified for further consideration. 

Cluster 
Key Existing Buildings & Future 

Developments 

Total 

Identified 

Heating Load 

GWh/year 

Meets heat 

demand 

criteria for 

HNIP 

funding 

Could be 

delivered in  

time to 

achieve RHI 

funding 

Cluster Taken 

Forward for 

Further Analysis 

A 

Civic Quarter Network, Worthing 

Hospital, Splashpoint Leisure 

Centre & Multiple Development 

Sites 

Current: 29.9 

Future: 35.6 
ṉ ṍ ṉ 

B 

Worthing Leisure Centre, HMRC 

Office and Martlett Way Areas of 

Change. 

Current: 5.1 

Future: 4.7 

ṉ ṍ 

ṉ 

C 

Northbrook College, St Barnabas 

Hospice & Haviland House Care 

home. 

7.5 ṉ ṍ ṉ 

D 

Sussex Partnership Foundation 

Trust HQ, The Burrows Hospital, 

misc. NHS Buildings 

2.4 ṉ ṉ ṉ 

E 

Centenary House Development, 

Durrington High School, Oak Grove 

College 

Current: 4.9 

Future: 5.1 

ṉ ṍ 

ṉ 

F 
Northbrook College Central 

Campus & Bohunt School 
1.3 ṍ ṉ ṉ 

Table 2-2: Summary of the clusters identified through heat mapping. 

Clusters A, B, C, D and E are considered to be deliverable due to the: 

- presence of local authority sites in each cluster, who could champion the uptake of a heat network in the 

area; and 

- containing sufficient heat demand to meet the basic eligibility requirement to be able to apply for gap 

funding through the Heat Networks Investment Project (HNIP funding) funding programme.  

It has been assumed that the following clusters could seek RHI funding as they are considered to be deliverable in 

time to meet the March 2022 deadline: 

- Cluster D is as it is comprised entirely of NHS building stock, thereby significantly reducing the time 

required to take a scheme to market; and 

- Cluster F (which is too small to be considered to be eligible for HNIP), as it is a small scheme which 

delivers heat to only two stakeholders, which could significantly reduce the time required to take a scheme 

to market if either one were to undertake procurement of the scheme.  

The larger number of stakeholders involved in all the other clusters would result in the time required to undertake 

any procurement exercise for the schemes to cause the heat on date to be after the March 2022 cut-off date for 

RHI.   

Following a qualitative review, undertaken by AECOM and agreed with WBC, it is agreed that all clusters shall be 

taken forward into the masterplanning and techno-economic modelling stage of this study.  
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3. Suitable Generational Technologies 

 Geographical Suitability 

The potential energy generation technologies identified across the study area are presented in Figure 3-1 below, including both Low to Zero (LZC) carbon solutions and established gas-combustion technologies. Many of the solutions are 

based upon the recovery of either ambient or waste energy from sources which are geographically sensitive and can therefore only be applied to certain demand clusters.  

 

 

 

 

 

 

 

  

1 
2 

Resilient & peak heating plant solutions  

Location: Any  

LZC systems subject to curtailment or thermal recovery 

from a third party cannot be considered resilient (e.g. 

OL-GSHP and industrial waste heat).  

Furthermore, given the high capital costs associated 

with installing the majority of LZC plant items, relatively 

cheap peaking plant items (e.g. boiler systems) are 

typically used to meet the peak requirements of the 

networks during periods of high demand.  

For this reason, the majority of the LZC led DENs 

solutions analysed later in this report will utilise gas 

boilers to provide resilience and peaking capacity. 

 

Ground Source Heat Pumps 

Location: Any (subject to space availability) 

There are two types of ground source systems that are 

deemed geographically suitable to this area. They are: 

1. Open loop; where groundwater is extracted from 

the subterranean chalk aquifer, passed through 

a heat exchanger to capture the ambient heat 

contained within, before being reinjected back 

into the aquifer.  

2. Closed loop; where water is passed through a 

series of hydraulically sealed pipework loops 

which pass through a large array of boreholes, 

capturing ambient heat from the groundwater 

held within the soil and chalk aquifer.  

Sewer Source Heat Pump 

Location: Worthing Town Centre 

Ambient heat is extracted from the flow within 

the main sewer line travelling through 

Worthing.  

A Ï1.5m sewer line is located beneath the 

A259 / High Street in Worthing town centre, 

running approximately 200m east of the Civic 

Quarter site, and adjacent to the eastern 

boundary of the Union Place development.  

Based on preliminary investigations based 

upon modelled flow rates received from 

Southern Water, it is anticipated that a SSHP 

plant installation of up to c.3MW could be 

installed on this sewer line.  

Figure 3-1: Energy recovery and generation opportunities 

 

Industrial Waste Heat Opportunities 

Location: East Worthing 

Two industrial waste heat opportunities have 

been identified: 

1. A Southern Water treatment plant, where 

waste heat from the effluent treatment 

processes can be captured from the outflow of 

treated water; and 

2. 132 KV transformer, located near East 

Worthing train station, where circa 1GWh per 

annum of waste heat can be recovered from 

the cooling systems.  

Marine Source Heat Pump (MSHP).  

Location: Coastal areas 

Ambient heat is extracted from sea water. To abstract the required quantity of sea water, an open loop 

system is typically used, with a pipeline required to abstract the sea water prior to it passing through a 

heat exchanger (tailored to operate with saline water) prior to being rejected back out to sea.  








































