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1. Executive Summary 

Our plan is to make use of markets to deliver our Bioresources Long-term Strategy developed through risk 

assessment, options appraisal and solutions selection detailed in this document have highlighted where 

opportunities and limitations may arise. We will look to utilise sludge trading, market delivery options and 

third-party funding options to support the development of our strategy. 

 

We have developed our strategy by understanding the external and internal factors that are impacting our 

operation. These factors have been key inputs in our modelling to understand the interventions that we need 

to make to ensure we implement an adaptive, future-proof and sustainable sludge treatment and disposal 

strategy. 

 

Our strategy is completely aligned with our overall Long-term Delivery Strategy (LTDS) and we are proposing 

to deliver the AMP8 scope through a combination of: 

 

◼ SRN19 BOTEX Technical Annex 

◼ Cost Adjustment Claim to implement our conversion to more advanced processes in Kent (Ashford and 
Ham Hill Advanced Anaerobic Digestion – SRN21 Advanced Digestion Cost Adjustment Claim) 

◼ WINEP Enhancement to provide cake storage resilience across our area (SRN43 WINEP – 
Bioresources Cake Storage Enhancement Business Case) 

◼ An additional Enhancement case to cover unfunded Industrial Emissions Directives (IED) compliance 
costs (SRN37 Industrial Emissions Directive (IED) Enhancement Business Case) 

◼ 2 notified items to account for uncertainty related to IED and impact of Farming Rules for Water and 
landbank availability (SRN58 – Uncertainty Mechanisms Technical Annex) 

 

Scope and purpose  
 

Sewage sludge is the semi-solid by-product of wastewater treatment processing. Our overall bioresources 

services involve the transport, treatment, recycling, and disposal of sewage sludges. These activities fall 

within our regulated activities as a sewage undertaker. 

 

Our Bioresources strategy is a key component of our long-term strategic aims of ‘Protecting and Improving 

the Environment’ and ‘Understanding and supporting our customers and communities’ identified in our Long-

Term Priorities.  

 

Our proposed Vision for the Future for Bioresources is “to create a resilient & sustainable Bioresources 

Operation that maximises value for the environment and our customers through the use of efficient and 

adaptive solutions”. 

 

To meet this ambition, we have developed a Bioresources Management Strategy that sets out the objectives 

for the management of sludge produced at our wastewater treatment plants focused on: 

 

1. Treat sludge efficiently and cost-effectively to produce materials that benefit downstream supply 

chains, 

2. Achieve 100% compliance with Bioresources Assurance Scheme (BAS) whilst eliminating our 

reliance on secondary treatment, 

3. Create sustainable outlets for biosolids or any other materials,  

4. Maximise the energy recovery from sludge,  

5. Restore operational resilience and mitigate future threats, 
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6. Contribute significantly to the company's ambition to reduce its operational zero carbon by 2030 and 

contribute to the UK Net Zero target of 2050. 

 

A number of issues are impacting the primary outlet for biosolids (currently agricultural recycling), and these 

have, in part, driven the need to review and revise the company-wide sludge strategy. The most notable 

constraints which affect potential outlets, are considered more fully in Section 3 of the strategy document but 

include: 

 

1. Availability of agricultural outlets, driven by tightening regulations, 

2. Current and predicted sludge quantities and quality, 

3. Resilience to climate change, 

4. The condition of the existing asset base to meet regulations. 

 

Market review 
  
In addition, to a number of engagement activities/initiatives to stimulate interest from third parties who could 

provide us with bioresources services, following Ofwat guidance, we have considered six key market 

opportunities as part of our Strategy. This is discussed in Section 6 of the strategy document but can be 

summarised as follows: 

Headroom trades 

Sludge treatment capacity is traditionally designed with initial spare capacity to allow for population growth in 

the area and for routine maintenance. This results in companies having some ‘excess’ headroom which is 

not put to operational use until later in the assets life (except for short-term use to facilitate maintenance at 

nearby sites). It was proposed that the use of this for trades could allow more efficient routing of sludge 

across company borders to closer or more efficient sites. 

 

 A small proportion of our sludge has been traded to other companies and similarly we have received a small 

proportion of sludge from others. As confirmed by the work undertaken with Business Modelling Applications 

(BMA) and several other WaSCs, we consider headroom trades as an opportunity – especially at critical 

times – to mitigate costs on a very ad-hoc basis. However, an agreement in principle for mutual trading 

remains in place with Wessex Water for short-term emergency trading.  

 

We have also been regular attendees at cross-industry sessions where capacity issues have been 

discussed. These have been beneficial in understanding the current situation across the industry. 

Joint capacity  

Historically companies build capacity for their own use. Shared capacity may yield greater efficiency through 

rationalising sites at the regional level, rather than the company level. 

 

BMA work highlighted that building joint capacity in the current operating context offers little benefit. 

However, when adding limitations and stress factors to the model such as landbank availability challenge (as 

discussed in Section 3), the impact on avoided CapEx can be significant when capacity is jointly shared with 

other companies. 

Cotreatment (including co-digestion) 

Cotreatment (including codigestion) is the mixing of waste streams or feedstocks and treating of them in the 

same assets. 
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We have identified limited opportunities for co-treatment with other organic wastes which can be hindered by 

the differing regulatory regimes and further restrictions related to applying treated biosolids to agricultural 

land as a result. We continue to engage with the Environment Agency in developing their Sustainable Sludge 

Strategy which may address some of these barriers. Going forward, we will continue to investigate further 

any options with other organic waste specialists in or near our operational area. 

 

Co-location with other waste processing 

 

Co-location of other waste processing with sludge treatment centres can allow waste streams to be kept 

separate while allowing some site assets and staff costs to be shared where skills are cross functional. 

 

Similarly, to the above, some of the opportunities identified previously have not been progressed because of 

the potential impact our product would have on a 3rd party operator’ End of Waste status for their end 

product which would be revoked as a result. Additionally, we understand the energy potential from our 

sludge is limited compared to the type of waste usually processed which makes our sludge less attractive. 

 

Project finance & Outsourcing 

 

One option would be to fund some aspects of the strategy through non-regulated investment, through either 

our shareholders or a third-party. Non-regulated invested is likely to be more flexible both in terms of the 

level and pace of investment/benefits required. 

 

We are currently carrying out a Market Engagement exercise on the provision of treatment and disposal of 

sewage sludges through a third party. Whilst the type of treatment, type of contract and location of the work 

is left open on purpose, our preference would be to convert our operation to more advanced type of 

treatments (Advanced Digestion and/or Advanced Thermal Conversion), starting in our Kent region, as 

developed in our Cost Adjustment Claim for Ashford and Ham Hill Advanced Anaerobic Digestion (AAD). 

The request for information also invites potential suppliers to contribute to the exercise to better understand 

market capability and appetite and shape a subsequent tender.  

 

Methodology  
 
The methodology for our strategy development for bioresources comprised the following key activities: 

 

1. Data gathering and validation, including analysis of existing and future sludge production, treatment 

technologies, landbank assessments and evaluation of alternative outlets, 

2. Internal workshops to assess selected options, 

3. Collaborative water industry work, 

4. Evaluation of the results of the assessment and solutions for each area, 

5. Modelling and sensitivity analysis to stress-test the selected solutions and ensure they are adaptive. 

 

The methodology and results from the options assessment are detailed in Section 4. Further development of 

the solutions and overall long-term strategy are described further in Section 5.  

 

Summary of findings/strategic recommendations 
 
We produce c111,000 tonnes dry solids per annum of sludge treated at our 16 sludge treatment centres 

(STCs). Population growth in our region and changes to wastewater treatment process (to meet permits) are 

forecast to increase the quantity of sludge by 9% by 2030, and because of the current available capacity and 
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age of our asset base, carrying on operating sustainably will be a challenge. We have no choice but to look 

at how we manage our asset base to continue to provide our bioresources services. 

  

Our proposed solution involves consolidation of sludge treatment centres (to fewer but larger sites) and 

upgrading to Advanced Anaerobic Digestion (AAD) as the primary means of sludge treatment. AAD will 

strengthen our operation and mitigate immediate threats as it reduces the amount of biosolids recycled to 

agriculture, opens up additional farmland for spreading and is a more stable product less likely to cause 

public nuisance.  

 

In our Asset Management Plan for the period 2025-2030 (AMP8) we are proposing to focus on our sites in 

Kent by consolidating the STCs there into 2 large AAD facilities at Ashford and Ham Hill. Our plans in Kent 

are further detailed in our SRN21 Advanced Digestion Cost Adjustment Claim. 

 

We are also proposing in AMP8 to provide additional biosolids storage across all regions to ensure we have 

adequate storage capacity that is resilient to seasonal fluctuations in demand and weather that is not 

favourable to land stockpiling/spreading activities. This additional storage described in detail in our SRN43 

WINEP-Bioresources Cake Storage Enhancement Business Case will also help minimise operational impact 

in the eventuality that our ability to recycle to land will be significantly hindered. 

 

In AMP9/10 (2030-2040), our focus will shift to Sussex & Hampshire where we will further consolidate sites 

and convert them to AAD whilst also implementing thermal treatment technologies to fully mitigate land 

recycling risks. Thermal conversion will allow us to diversify away from agricultural recycling, providing 

resilience to this uncertain outlet. If given enough time, the preference would be to develop Advanced 

Thermal Conversion (ATC) type of technologies as they seem to provide the greatest benefit from a resource 

recovery (energy and nutrients) and carbon perspective. However, ATC technologies (e.g., Pyrolysis, 

Gasification) are still emerging technologies and as such will need time to develop. Our plan is to start 

testing the concept at scale in AMP8 but if pressures on the landbank materialise sooner than expected, our 

alternative option to ATC would be incineration, a much less environmentally friendly solution. In AMP10 and 

beyond we will also look at other emerging opportunities around resource recovery in order to maximise the 

benefits extracted from sludge. 

 

This strategy will be reviewed in line with the Price Review process or when significant changes in regulatory 

policy, market conditions or when new technology becomes commercially available.  
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1. Introduction  

 

1.1. Overview 

Southern Water Services Ltd (SWS) provide essential services to 2.6 million water customers and 4.7 million 

wastewater customers across Sussex, Kent, Hampshire and the Isle of Wight. We are responsible for the 

transfer of sewage to wastewater treatment plants, its treatment and the subsequent discharge of the treated 

effluent back into the water environment. We are also responsible for the treatment and management of the 

sewage sludge (Bioresources) that is generated from our wastewater treatment plants. This results in around 

111,000 tonnes dry solids (TDS) of raw sludge being produced every year and treated at our 16 Sludge 

Treatment Centres (STCs) to produce over 280,000 tonnes of compliant Biosolids and generate c. 60GWh a 

year of renewable electricity which is reused on our sites or exported to the national grid. 

 

Bioresources from wastewater treatment plants are primarily the organic by-product of the physical and 

biological treatment of wastewater and is comprised of the solids removed during the treatment processes. 

Bioresources are a valuable resource rich in nutrients and organic matter that promote crop growth, and 

energy. Our purpose in the provision of our Bioresources services is: “We safely and efficiently process 

bioresources in the interests of our customers, society and the environment”.   

 

This strategy document describes our current Bioresources operation whilst highlighting the shortfalls and 

emerging risks affecting its continuing operation. It assesses the various technical solutions which have been 

looked at alongside opportunities created by opening the market to other potential entities. It provides a 

framework for our specific investment proposals, particularly in the period 2025-2030 for the periodic review 

of our charges. 

 

We aim to improve our sludge management practices by developing and utilising new and additional sludge 

treatment / management technologies and creating suitably robust contingency measures to manage the 

impacts of climate change and periods of supply chain disruption. This will deliver better value to our 

customers and guarantee the continuous production of biosolids that are highly valued by farmers in our 

region as part of their long-term nutrients management plans. In the longer-term we may need to reduce our 

reliance on agriculture as the primary outlet and ensure that we have a robust solution that will allow us to 

diversify and adapt to external influences. 

 

As early as 1995, we committed to recycling all sludge as treated biosolids; this is common practice (87% of 

UK’s treated sewage sludge (biosolids) is recycled as an agricultural fertiliser and soil improver1). Currently 

we employ a number of treatment technologies to produce a biosolids that can go to agriculture. Over the 

past 5-years, on average 99.7% of the sludge we produced has been recycled to agriculture with the 

remaining 0.3% going to land restoration. Agricultural land is currently the only strategic outlet for our 

biosolids, with other outlets only available to mitigate short-term tactical issues. We are fully committed to 

ensure our bioresources service comply with all relevant Regulations and Codes of Practice and as such are 

fully compliant with the Biosolids Assurance Scheme (BAS), the industry quality assurance scheme which is 

3rd party accredited/audited. 

 

1.2. Strategic objectives and scope 

This document has been prepared to set out the long-term strategy for the management of the Bioresources 

produced at wastewater treatment plants under our control. Our proposed Vision for the Future is “to create 

a resilient & sustainable Bioresources Operation that maximises value for the environment and our 
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customers through the use of efficient and adaptive solutions.” We believe that it is necessary to improve our 

current level of resilience whilst upgrading our asset base to best available technologies, in order to reduce 

our exposure to future threats and enable us to efficiently capitalise on opportunities. 

 

The management of bioresources includes sludge production, treatment, transport, reuse or disposal, 

monitoring and reporting. In developing and implementing the strategy, our objectives for our bioresources 

activities include:  

 

1. Treat sludge efficiently and cost-effectively to produce materials that benefit downstream supply 

chains, 

1. Achieve 100% compliance with Bioresources Assurance Scheme (BAS)2 whilst eliminating our 

reliance on secondary treatment, 

2. Create sustainable outlets for biosolids or any other materials,  

3. Maximise the energy recovery from sludge,  

4. Restore operational resilience and mitigate future threats, 

5. Contribute significantly to the company's ambition to reduce its operational zero carbon by 2030 and 

contribute to the UK Net Zero target of 2050. 

 

In building our strategy for Bioresources, we have considered our existing operation and asset base, current 

and upcoming legislations, guidance documents and internal policies. We have also assessed future risks 

(e.g. tightening of regulation, climate change and customers’ expectations) and opportunities and have 

benchmarked technological solutions against these. As a result, we have set out investment requirements 

and highlighted opportunities for future works. As circumstances may change in future this strategy needs to 

stay adaptive and to this effect will be reviewed in line with the Price Review process or when significant 

changes in regulatory policy, market conditions or when a relevant new technology becomes commercially 

available to ensure it is relevant. 
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2. Current Strategy and Operation 

Sludge produced at our wastewater treatment plants contains large volumes of water which is removed 

through thickening or dewatering processes either at the local treatment works, at one of our 14 dewatering 

centres, or at one of the STCs, depending on which is most practical. We generally use road tankers and 

trucks to transport the sludge either as liquid or dewatered cake. In 2022/2023, our fleet of tankers drove 

more than 861,800 kms to move our liquid sludge between sites whilst our trucks moved our dewatered cake 

across just under 183,300km. 

 

The sludge treatment and disposal processes that we use depend on the type, quantity and location of the 

raw sludge produced. Our operation includes a diverse range of assets that are used to: 

 

◼ Thicken the sludge to reduce transport costs and to help further processing, 

◼ Transport the raw sludge by road or pipelines, 

◼ Remove unwanted detritus (e.g., paper, rag and plastics) from the raw sludge using screens,  

◼ Treat the raw sludge using a variety of biological (primary digestion only), and/or chemical processes, 

◼ Produce and clean biogas which is used to generate heat and electricity in combined heat & power 
(CHP) engines, 

◼ Provide enhanced treatment to achieve higher environmental standards for beneficial recycling to land,  

◼ Store sludge to provide resilience across our operation whilst optimising treatment and disposal of 
treated product, 

◼ Transport and recycle biosolids to land, for use as a soil enhancer and fertiliser. 

 

The location of our current sludge treatment and dewatering centres in each area are described in Figure 1 

below, historically these were not strategically located but rather developed around the largest WWTWs. 

 

 

From a strategic perspective, multiple options are available to us to ensure appropriate treatment, storage, 

transport and disposal of sludge. Unlike a sewage treatment works which usually operates in isolation within 

a specific catchment, we believe it is best to approach the operation of our STCs and dewatering centres as 

an interconnected system. Whilst this makes the development of our strategy more complex (the impact of a 

specific adjustment at one location needs to be understood and assessed across the whole operation) it also 

improves overall efficiency, resilience and maximises opportunities. 

Figure 1: Southern Water's Current Sludge Treatment Locations 
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Our current operations rely on lime stabilisation and maturation of our treated sludge cake to achieve 

continued compliance with recycling to land requirements (i.e., E. Coli reduction), while we assessed the 

most favourable long-term options. Our current operation enables us treat 100% of our sludge in accordance 

with all relevant regulations and Codes of Practice, which are consolidated within the Biosolids Assurance 

Scheme (BAS)2. Over the past 5-years, on average 99.7% of the sludge produced has been recycled to 

agriculture with the remaining 0.3% going to land restoration. 

 

Our evaluation – developed further in section 4 below and in our for SRN21 Advanced Digestion Cost 

Adjustment Claim at Ashford & Ham Hill - has shown that lime treatment is no longer sustainable due to the 

significant carbon footprint associated with the process, the cost of materials and chemicals, and lack of 

reliability of the operation, the nuisance it creates to our neighbours (odour), the H&S risk it poses on our 

operatives and the wider environmental dis-benefit in producing the lime.  

 

Historically – and partly driven by Ofwat - our focus has been to ensure we kept our customers' bills low, 

therefore we endeavoured to efficiently maximise the use of our existing assets and chose a lower CapEx 

strategy.  

 

As a result of the increased length of time key assets have been in operation for, their performance is now 

deteriorating, which will hinder our ability to mitigate some of the risks and threats presented in Section 3. 

However, this also means we now have a real opportunity to propose and implement an ambitious long-term 

strategy that will reduce risks whilst meeting the rapidly evolving regulations governing bioresources 

management. 

 

We aim to improve our sludge management practices by developing and utilising new and additional sludge 

treatment / management technologies and the creation of suitably robust contingency measures to manage 

impacts of climate change and periods of supply chain disruption. This will better serve our customers and 

ensure the continuous production of biosolids that are beneficially supplied to farmers. In the longer-term we 

need to reduce our reliance on this single outlet and ensure that we have a robust solution that will allow us 

to diversify and stay adaptive to changes. 

 

 

2.1. Long term ambition  

Given our current total reliance on agricultural land for recycling of the final biosolids output, our 

bioresources operation is at risk to any restriction of this outlet. In the longer-term we may need to reduce 

our reliance on this one outlet and ensure that we have a robust solution that will allow us to diversify and 

stay adaptive to changes by: 

 

◼ Ensuring compliance with legislation – including compliance with Environmental Permitting 
requirements associated with the Industrial Emissions Directive to reduce the risk of environmental 
pollution and adherence to the Reduction and Prevention of Agricultural Diffuse Pollution Regulations, 
commonly known as the Farming Rules for Water (FRfW) to reduce the risk of diffuse pollution on farms 
(as outlined in Section 3). 

 

◼ Maximising benefit of biosolids – by continuing to improve our sludge management practices and 
developing and utilising new and additional sludge treatment / management technologies to improve the 
versatility of our outputs.  
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◼ Deliver value for customers - Better serve our customers by providing a less odorous product and 
less fugitive emissions from our processes, by moving away from lime stabilisation. This includes 
providing a better product for the farmers who receive the continuous production of biosolids that are 
currently beneficially supplied to our farmers for spreading onto their agricultural land. Ensuring we 
create suitably robust contingency measures to manage impacts of climate change and periods of 
supply chain disruption. 

 

◼ Maximising renewables generation – through the treatment of sludge to produce biogas or hydrogen 
that can be utilised through Gas to Grid injection and electricity and heat generation in Combined Heat 
and Power (CHP) plants or gas to vehicle fuel. 

 

Our customers consider that preventing pollution from our operation to the environment should be a Priority 

level 1 and top area to improve on (as per SRN14 Customer Insight Technical Annex section 4.2). Making 

these improvements to our sludge treatment centres we will contribute to achieving a higher level of 

environmental protection.  In addition, our suggested interventions will improve the reliability of our overall 

wastewater infrastructure - now and in future – which is also considered as a Priority level 1 by our 

customers (as per SRN14 Customer Insight Technical Annex section 4.2). This strategy also aligns with our 

long-term delivery strategy (SRN12 Long-term Delivery Strategy Technical Annex) which aims at delivering 

sustainable and cost-effective solutions. 

 

  





SRN36 Bioresources Strategy 

Technical Annex  

 
 

 
14 

We are considering ways to reduce this through adopting green fuels, such as biomethane which could be 

used to run a fleet of vehicles, where electric vehicles are not viable. 

 

Inorganic fertilisers prices have also increased significantly over the recent years sometimes resulting in 

farmers having to scale back their operation5. Producing a compliant and attractive biosolids (less odorous, 

easier to handle) will make a more attractive and affordable alternative to farmers, as some of them have 

mentioned in our survey (Appendix 1).  

 

Financeability 
 
The bioresources regulatory pricing landscape is evolving with a separate price control for bioresources 

introduced at PR19 in order to influence the development of a competitive market for bioresources (sewage 

and wider organic waste market). Several investment models are available to us each having their benefits 

and constraints. Accordingly, there are several funding options available in the case that new capital is required 

to implement a new strategy. This is discussed further in Section 6 Review of Market Opportunities.   

 

One option is to fund some aspects of the strategy through non-regulated investment, through either our 

shareholders or a third-party. Non-regulated investment is likely to be more flexible both in terms of the level 

and pace of investment/benefits required. Further work is being carried out to explore the non-regulated capital 

investment options. 

 

Funding options also include the potential for us to lease some (or all) of our STCs to a third-party which would 

invest, build, and operate all bioresources assets in return for a gate fee over an agreed term. Whilst this option 

would shift the challenging task of designing and implementing a sustainable strategy for bioresources in the 

South-East to another entity, we would need to understand how much control we would retain over the level 

of investment but also on ensuring compliance, ODIs and legislations/regulations are adequately dealt with on 

our sites. 

 

3.3. Social 

Growth pressures 
 
Population growth forecasts point to a 33% increase within our operational area by 2100 according to our 

forecast. This, combined with changing wastewater treatment standards as part of the WINEP will lead 

to higher volumes of sludge to be treated and disposed of and ultimately will increase pressure on the 

performance of our operation.  

 

Figure 2 below shows the projected sludge production up to 2050 (including impact of WINEP schemes on 

sludge production in AMP8). It also shows the challenge to accurately predict figures as historical data shows 

a slight over estimation (of about 8.5% average) of our PR19 sludge production forecast compared to actuals. 

Our Enhancement Case on WW Growth (SRN44) partly explains this gap as population growth forecast used 

at PR19 is estimated to be around 2% higher than actual population figures due to the forecast tool used at 

the time (Experian). The case also explains that the new tool used at PR24 ( ) aligns better with the linear 

projection from actual population growth 2014/2015 to 2021/2022 giving us more confidence in our updated 

forecast figures. The remaining gap could be explained by inaccuracies related to the way actuals are 

calculated. Sludge production at each STC is currently calculated daily based on the measured volume of 

sludge pumped to our digesters and daily spot samples and analysis of solids content within this sludge. We 

are mitigating this issue by finalising the installation of on-line solids content analysers on which will give us a 

more accurate – and continuous throughout the day - value of the proportion of solids within our sludge.  
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Customer requirements 
 
One of the most important areas for our customers is to see improvement in minimising pollution and the need 

to reduce our carbon footprint and greenhouse gas emissions (as per SRN14 Customer Insight Technical 

Annex section 4.2). Our work towards achieving this includes compliance with the permits for our sites 

pertaining to the Industrial Emissions Directive (IED)6 as well as considering the impact of our use of fossil 

fuels and exploring potential alternative sources.  

 

Feedback from the farmers receiving our treated biosolids (See Appendix 1) also suggest they are concerned 

about the quality of the product we provide them with, and potential future risks posed by pollutants such as 

microplastics. This, in addition to the wider landbank risk highlighted below re-enforces the need to improve 

resilience of our sludge treatment in the shorter-term whilst enabling us to transition to more advanced types 

of treatment (e.g. Advanced Thermal Conversion described further in Section 4 below) which are expected to 

fully mitigate the risks associated with such emerging contaminants. 

 

Public perception & expectation 
 
The way the public perceives our activities, especially the recycling of our biosolids to agriculture, could have 

a significant impact on our existing operation. The increased scrutiny and expectation from the public is likely 

to amplify and accelerate the risks mentioned in the Legal (e.g. tightening of regulations) and Environmental 

(emerging pollutants) sections below. A backlash akin to what we are experiencing with combined sewer 

overflows (CSO) could for example force retailers to rethink how they source some of their products, in turn 

impacting farmers operation. 

 

3.4. Technological 

Our asset base is predominately conventional anaerobic digestion (CAD) with additional lime treatment or 

maturation to ensure a reliably sufficient level of E. Coli reduction across the process is maintained. Given the 

growth drivers and the changes in regulation around IED compliance and emerging risks we will need to 

address shortfalls in capacity treatment and achieve higher treatment standards. As Table 2 shows, we 

currently have limited headroom capacity in our digestion assets at peak demand, which puts pressure on 

being able to maintain compliance with our treated biosolids.  

 

The past few years has seen a significant development in the technology employed in sludge treatment. 

Thermal hydrolysis is the norm now for advanced digestion processes, but other options (discussed further in 

Section 4) are adaptable to flex to the changing technology readiness. Advanced thermal conversion is likely 

to be the next significant process change and even though the technology still needs to be proven at significant 

scale in our industry, a few commercial scale units have started to emerge and should be tested in AMP8 with 

a potential implementation over the subsequent AMPs (9 and 10). 

 

Due to the methods employed in sewage treatment, potentially valuable nutrients are transferred to the sludge 

as it is recovered, and they become concentrated further down the treatment process. Nutrient recovery from 

sludge liquors is a well understood and viable concept7,8 which could be further developed as new technologies 

such as thermal conversion become commercially available. The most useful of which would be phosphate as 

this is deemed a finite natural resource9 and could be marketed as a fertiliser replacement. Other useful 

resources of interest in our sludge are ammonia, bio-polymers, enzymes and metals, etc. 
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3.5. Legal 

We have a range of legal obligations to adhere to with respect to the management of sludge and how we 

contract for services connected with sludge. The production, treatment, re-use or disposal of sludge is 

controlled by a substantial amount of regulation and we control and monitor our handling, treatment and 

management of sludge to make sure that we comply with these regulatory and industry standards. 

 

Many of the regulatory requirements have recently been introduced and we have been improving our 

procedures, equipment and technology to meet these required interventions. In addition to legislation there 

are several non-statutory guidance documents in relation to sludge management that we also need to be 

conversant with. Given the industrial nature of our processes, we also have to comply with a wide range of 

Health and Safety rules to protect our workforce and wider stakeholders. 

 

Summary of key legislation and guidance 
 
◼ Sludge (Use in) Agriculture Regulations 1989  

◼ Environmental Permitting Regulations (England & Wales) Regulations 2010 

◼ Industrial Emissions Directive (IED) transposed by the Environmental Permitting (England and Wales) 
(Amendment) Regulations (EPR) 2013 

◼ Waste Framework Directive 

◼ Reduction and Prevention of Agricultural Diffuse Pollution (England) Regulations 2018 – commonly 
known as the Farming Rules for Water (FRfW) 

◼ Health and Safety at Work etc. Act 1974 

◼ The Control of Major Accident Hazards Regulations 2015 

◼ The Dangerous substances and explosive atmospheres regulations 2002 

 
Supplementing these are many guidance notes and associated codes of conduct including: 
  
◼ Biosolids Assurance Scheme 

◼ Safe Sludge Matrix 

◼ Biological waste treatment: appropriate measures for permitted facilities 

◼ Containment systems for the prevention of pollution – CIRIA C737 

 
In addition, we need to adhere to Licence Condition E1 when we procure services connected with sludge to 
ensure we don’t show undue preference to internal business. This links closely with our desire to ensure we 
effectively utilise the market to procure these services. 
  
A comprehensive list of current legislation is included in Appendix 2 – this is reflective of regulation as of 
August 2023. 
 

Forthcoming policy developments and uncertainties 
 
The legislative arena is continually evolving, and we need to be aware of how this impacts our operation and 

service. Our strategy might be affected by new Government policy, strategy and associated objectives and/or 

targets and subsequent new regulations but it could also contribute to the achievement of future environmental 

protection and sustainability objectives, some anticipated future policy developments are highlighted in Table 

3. We need to be flexible in our approach to ensure we can adapt to these with minimal impact on our operation. 
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captured as well as the quality of this sludge. Climate change events (particularly greater flooding) will also 

impact our ability to access farmland for our biosolids to be recycled. 

 

As part of our environmental ambition, we’re aiming to reach net zero carbon emissions and we’ve been 

involved in developing the sector’s roadmap to commit to zero emissions ahead of the UK government’s 

national zero carbon goal. 

 

The Ofwat Net Zero principles position paper13 expectation is that reducing emissions should be the focus 

before offsets are considered. Many of the process emissions associated with sludge treatment facilities will 

continue to be addressed by the IED permitting with related Emission Limit Values (ELVs), but there is a need 

to ensure further solutions that have a positive carbon impact on the environment are considered across our 

business. Bioresources can play a significant role in either reducing process emissions or increasing the biogas 

produced and utilising it into technologies with better carbon footprints (e.g., Combined Heat and Power or 

Biomethane upgrade/Gas to Grid). 

 

Landbank 
 
Our aim is to continue to recycle our treated sewage sludge to agricultural land as it is a cost-effective solution 

from our perspective – compared to other alternatives such as incineration or landfill - but also for the farmers 

we work with as it provides them with useful nutrients (Nitrogen, Phosphorous, Sulphur and micronutrients), a 

source of organic matter and reduces their reliance on expensive and less sustainable inorganic fertilisers 

(Appendix 1). However, this agricultural land is not owned or controlled by us, and we are dependent on 

farmers choosing to use our product. We expect to see more pressure/restrictions on agricultural land recycling 

(i.e., less land available for our biosolids) which would lead us needing to seek alternative disposal outlets in 

the future. The main drivers are: 

 

◼ Competition: Sludge is not the only organic based fertiliser that is available to farmers. Markets already 
exist in composted green waste and from commercial AD plants that receive food or commercial 
wastes. We expect to see significant capacity growth in these products between now and 2035.  To 
mitigate this currently, we operate under the Biosolids Assurance Scheme, a UK wide standard, to give 
the farming community confidence that our biosolids are produced with a minimum standard in 
compliance with all the relevant legislation. We have remained 100% compliant with this scheme. 

 

◼ Change in regulation: We, along with the wider industry, are fully supportive of the objectives of the 
Reduction and Prevention of Agricultural Diffuse Pollution (England) Regulations, more commonly 
referred to as Farming Rules for Water (FRfW)14, which were introduced in April 2018, and which 
manage diffuse pollution from agriculture including nutrient management and planning. To this effect, 
since Autumn 2020, there has been a greater focus on restricting applications of biosolids in the autumn 
(aiming to reduce nitrogen losses) and the frequency of further applications (aiming to reduce 
phosphorus losses).  

National targets have also been set to reduce Phosphorous and Nitrogen contributions from agriculture 
to the water environment and in addition, tighter discharge consents as per the Water Industry National 
Environment Programme (WINEP) will lead to greater sludge production and increase the P content of 
the biosolids.   

In addition, the uncertainty over the regulators’ (EA/DEFRA) interpretation of Rule 1 (highlighted in 
Table 4), which imposes restrictions on the timing of organic manure applications and would affect the 
spreading windows and application rates of biosolids to land by effectively banning most biosolids 
applications in late summer/autumn, which contributes to approximately 75% of our application. 

As an industry, we have been working closely with the EA throughout AMP7 to mitigate some of the 
risks associated with the autumn spreading ban through the development of the BAS Standard Package 
of Measures to Benefit the Environment, also known as ‘20 measures’, to meet the outcome focussed 
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objectives and written requirements of the FRfW. The water industry committed to recycle biosolids to 
land in England in compliance with these measures from 1st July 2022. 

Due to a statutory guidance note issued by DEFRA in June 2022, the EA are not currently enforcing 
Rule 1 of the FRfW but this may change as a review is planned for 2025 and would result in further 
restrictions to agricultural recycling from AMP8 onwards. Because of the perceived significance of the 
above risk on access to landbank for our Biosolids, the industry decided to collectively assess the 
impact of Farming Rules for Water at national level through a National Landbank Assessment.  

More information about the parameters of the scenarios tested and detailed results from this National 
Landbank Assessment are discussed in our SRN43 WINEP Bioresources Cake Storage Enhancement 
Case as well as our SRN21 Advanced Digestion Cost Adjustment Claim for Ashford & Ham Hill. The 
assessment confirms that under the current application of FRfW, there is enough landbank available for 
the industry’s biosolids production. However, as highlighted by the national landbank modelling 
assessment, if Rule 1 were to be applied, there is likely to be insufficient available agricultural land for 
all biosolids produced in the UK, forcing the industry to seek alternative outlets such as landfill or 
thermal destruction technologies (e.g., incineration in the shorter-term) 

 

◼ Emerging Contaminants: There is a need to understand where emerging contaminants (e.g., ‘forever 
chemicals’ such as PFAS, microplastics etc) are coming from, their fate during and after treatment and 
how to reduce them at source. Under the Environment Agency’s Sustainable Sludge Strategy, 
understanding the risks attributed to novel contaminants (including persistent organic pollutants, 
antimicrobial resistance and microplastics) potentially present within biosolids is also highlighted. The 
chemical complexity of our current biosolids production and the potential environmental impact from 
new hazards is undergoing further evaluation by the Environment Agency which may also constrain our 
ability to rely on the agricultural landbank in the future. The outcomes of the Chemicals Investigation 
Programme Phase 3 (CIP3) and subsequent programme of investigations (CIP4) will have implications 
on bioresources management and use in the future, as will the forthcoming, to be confirmed Chemicals 
Strategy as highlighted in Table 3. 

 

◼ Impact of infectious diseases and pests: Whilst the multiple barrier approach (e.g., controls on 
sewage sludge treatment and biosolids use) in the Safe Sludge Matrix and more recently the BAS, 
provides robust protection against pathogenic microorganisms, the impact of any adjacent disease 
outbreaks (e.g., foot and mouth outbreak) could impact on the timing and availability of the land outlet 
for recycling.  

 

3.7. Internal drivers 

Affordable Services 
 
We need to provide all of our services to our customers for a price that is affordable to them. This means we 

must ensure that we can run stable, efficient and sustainable services going forward. As a business we have 

conflicting pulls on our funding, and therefore we have to make decisions as to where we spend the money to 

make the best investments for all our stakeholders; this often means we have to phase the implementation of 

the selected solutions and sometimes cannot deliver all the improvements we would like to do. 

 

Skills & Capability of Staff 
 
Sludge treatment technology is moving away from simpler processes, such as lime stabilisation, that are easily 

managed to those that are more aligned to other process industries i.e. thermal hydrolysis. A change in the 

skills and capability of staff is needed to manage these processes effectively, especially in the future when 

technologies such as Advanced Thermal Conversion (e.g. pyrolysis or gasification) become more widespread. 
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Limited options 
 
We currently have two solutions for the disposal/recycling of sludge – land recycling or 3rd Party trading. This 

provides the business with a significant risk and a more balanced portfolio of options is required to manage 

this risk. Opportunities such as dried sludge as a fuel, thermal disposal and resource recovery, will help to 

address this issue but adequate time and capital to develop and implement will be required. 
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4. Options assessment methodology   

This section summarises the options assessment methodology and sets out the screening process/decision 

making framework that was used to come up with a list of feasible options. The options assessment was 

carried out in parallel with the development of the long-term strategy with a focus on AMP8 in preparation for 

PR24. The WINEP related solutions have been selected following the EA’s specific guidance set out in the 

WINEP Options development guidance. Some aspects of the work – especially Stage 2 of the WINEP 

(Identification of Risks and Issues) - were carried out in collaboration with the rest of the industry.   

 

4.1. Technology appraisal 

A number of technologies could be employed to treat sewage sludge and achieve our wider bioresources 

strategy objectives. 

 

Early on at the beginning of AMP7, a high-level qualitative assessment was carried out to start better 

understanding the opportunities and limitations of several key technologies. These are summarised in Figure 

3 below: 

 

 

 

In order to develop this piece of work further. We undertook a thorough technology appraisal exercise, with 

the help from 3rd party consultant, . The first step included an online questionnaire to canvas opinions 

from a range of stakeholders within the business as well as other independent bioresources practitioners, from 

across the end-to-end value chain. The multidisciplinary specialities of the panel engaged ensured a 

meaningful range of views and priorities could be captured.  

 

The questionnaire requested stakeholders to rate each technology below (further details in Appendix 3, 

including additional technologies considered but not retained in the survey) against a set of criteria. 

 

◼ Mesophilic Anaerobic Digestion (MAD) also known as Conventional Anaerobic Digestion (CAD) 

◼ Advanced Anaerobic Digestion (AAD) 

◼ Lime Stabilisation 

◼ Thermal Treatment - incineration 

◼ Thermal Treatment - advanced thermal conversion (ATC) 

◼ Drying 

Figure 3: Early qualitative assessment of sludge treatment options 







SRN36 Bioresources Strategy 

Technical Annex  

 
 

 
25 

ensure wider stakeholder confidence in the biosolids to land route and with that, continued accreditation to the 

industry Biosolids Assurance Scheme.  

 

We undertook qualitative and quantitative approaches to our farmer engagement including in-depth interviews 

and surveys of the farming community operating in our region to gain feedback on the products delivered to 

them, the benefits and barriers to using biosolids, the positives and negatives associated with the delivery of 

biosolids, and their needs in order to inform our strategy. We also approached our wholesale water and 

wastewater customers and asked for their views on this topic as well as on our proposal to invest in more 

advanced technologies such as Advanced Thermal Conversion. 

 

The feedback received (Appendix 1.a & 4.a) from our customers is generally supportive of recycling treated 

biosolids to agriculture as this avoids extensive use of manufactured fertilisers that can harm the environment; 

is a good source of organic matter and nutrients. However, our customers are mindful that this product should 

not be damaging to the environment / soil when compared to traditional inorganic fertilisers. It is primarily 

external factors that would prevent the future use of biosolids by farmers – this includes regulatory constraints, 

phosphorus levels in the soil or restrictions on certain soil types. These stakeholder concerns therefore have 

the potential to impact the longevity of the agricultural outlet without further investment to improve the product 

quality to make it more consistent, less odorous, and drier (to make application to land easier) which makes it 

more desirable and better received by our farmers. 

 

We outlined the potential implications of regulatory developments on our current operation and especially the 

impact of the Farming Rules for Water on the availability of the landbank to recycle our biosolids. Our 

customers broadly felt that changes in regulations are a positive step in order to protect the environment. 

However, if a significant proportion of our biosolids cannot be recycled to agriculture, the fall-back solution in 

the medium-term for the industry is the development and implementation of incineration plants. . 

Understandably, our customers expressed concerns that this feels like a significant backwards step especially 

in an era of climate changes, requiring the need for more sustainable solutions (Appendix 4.b).  
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5. Solutions 

To help shape our long-term strategy further, we use our Decision Support Tool (DST) provided by  

 . The model called Decisio is a digital simulation of our Bioresources operation 

and can provides connected AI-optimised decision recommendations by analysing a vast array of potential 

scenarios. Critically, these decision recommendations are not made in isolation but are connected, ensuring 

coordination across planning and execution time horizons. The impact of internal and external operational 

events is also considered to ensure both the short- and long-term implications are considered, and optimal 

adjustments recommended. 

 

From our operation perspective, the model includes: 

 

◼ Movement of raw liquid and cake sludge from wastewater treatment plants to STCs 

◼ Treatment of the sludge (including – but not limited to - biogas production and usage, incentives, cost of 
commodities cost of maintenance) 

◼ Recycling of our biosolids to agriculture (or further treatment) 

 

It also contains capital expenditures (cost curves) for existing key assets such as dewatering, thickening, 

digestion facilities but also technologies which are new to us such as AAD or incineration. Other key assets 

data such as availability, efficiency and age have been integrated into it. Carbon data is also available within 

the model as it uses the latest version of the Carbon Accounting Workbook19 (CAW) to estimate carbon 

emissions (Scope 1 and 2). With this extensive amount of information, when operated, the model is left to 

decide what investment the operator should make over a 25-year period whilst targeting the lowest TotEx. 

 

It is worth noting the model does not understand limitations such as space constraints on site, difficulty of 

access to sites or availability of fleet to move sludge around. 

 

The model was first calibrated using latest Annual Performance Report (APR). 

 

The first unconstrained version of our model suggested that our current operation (Conventional Digestion 

followed by liming or maturation) was the most cost-effective option under current conditions. This not 

surprising as, although the cost of chemicals is significant, the capital costs involved with lime plants is minimal. 

However, as described in Section 4, we do not consider liming as being a sustainable form of treating our 

sludge and believe it needs to be replaced with more advanced types of treatment.  

 

5.1. AMP8 Solutions – AAD in Kent 

We concentrated part our plans for AMP8 on our Kent region as we consider our operation in this area as 

being the most challenging with: 

 

◼ Minimum headroom available, especially in winter periods where decommissioning digesters 
for routine maintenance is not always possible 

◼ Older key assets in operation compared to other regions, resulting in poor performance 

- CHP engines with an average age of 13yo vs 10yo for other areas 

- Dewatering facilities with an average age of 21.1yo vs 18.6yo for other areas and 
containing the 2 oldest assets at 29yo 

- Digestion facilities with 2 digesters likely to need to be fully refurbished within the next 5 
years 
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5.3. Industrial Emissions Directive 

The Industrial Emissions Directive (IED) takes an integrated approach to controlling pollution to air, water 

and land, and aims to prevent and reduce harmful emissions by ensuring industries operate under Best 

Available Techniques (BAT). We fully support the intentions of the IED. However, due to changes in 

guidance and the approach being taken in assessing permit applications, the scope and scale of the 

improvements required to comply with permit conditions has increased beyond what was previously 

communicated and hence significant investment is now required. To this effect we have included an SRN37 

IED Enhancement Business Case as part of our PR24 submission. This will enable us to: 

 

◼ deliver associated improvements necessary to achieve compliance and provide protection to the 
environment and human health 

◼ address the risk of industrial emissions due to the biological treatment of sewage sludge at 16 sites to 
successfully achieve permit determinations to continue to operate these facilities 

◼ reduce the risk posed due to fugitive emissions to atmosphere and from the risk of spillages to land and 
water due to loss of structural containment and spillages. 

 

The scope is very divers and includes containment solutions (incl. containment walls & impermeability of 

soils), covering of tanks, improvement of odour control units, improvement of inspections & monitoring (incl. 

leak detection). 

 

5.4. Future AMPs solutions 

Following the work planned for AMP8, the core pathway of our long-term strategy will be focused on continuing 

our transition to AAD and further consolidation of our sites, where relevant. Building upon the learnings from 

AMP8, we expect this to be fully completed within AMP9/10. Whilst further modelling is required to fully confirm 

the location of these sites, some early work has already highlighted some potential locations, as presented on 

Figure 5.  

 

In terms of biogas use in AMP8, the current regulatory landscape is steering us away from Biomethane 

upgrade and injection to the grid (see Appendix 6). We conducted a cost benefit assessment of Biomethane 

Upgrade vs CHP following OFWAT’s publication of the PCs for Green House Gases for Ham Hill. Whilst the 

study showed that choosing Biomethane injection over CHP will delivers 100kTCO2 reduction over the 20y 

M&E asset life of the Ham Hill example, this would also result in an additional £1.4m annual cost compared to 

CHP. This is because under the current set-up for new Biomethane plants, whilst we would be allowed to forgo 

the value of biomethane RGGOs (Renewable Gas Guarantees of Origin) for exported biomethane and claim 

GHG PC incentives, we’d also have to lose the subsidy. For this reason, our strategy for AMP8 will carry on 

with implementation of Combined Heat & Power engines for our biogas use We will continue to monitor any 

changes and opportunity that may arise. 

 

Whilst transitioning to AAD will put us in a much stronger position from a landbank challenge perspective, the 

process will still produce a biosolids which will need to be managed. Our core pathway assumes that – even 

though we’ll have to travel further to find suitable land – we will still be able to recycle our product to agriculture 

at least until 2040-2050. Following this, alternative routes would need to be used. As described in Section 4, 

the only technologies which would enable us to achieve this are Thermal Destruction processes – either 

incineration or ATC (e.g. Pyrolysis or Gasification for example). Our preferred option in this scenario would be 

to develop and implement ATC as - although it is not as proven as incineration in our industry - it has the 

potential to offer more attractive benefits7: 
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◼ Resources with potential phosphorous recovery from the ash-like product called biochar 

◼ Additional energy generation (including fuels – hydrogen) 

◼ Reduced operational carbon with long-term pyrogenic carbon sequestration in biochar 

 

Our experience and industry research21 suggest that ATC type of technology would also fit well if installed at 

the back of AAD process with a well-integrated mass & energy balance as a result of the flowsheet. 

                          

Our plan is to build upon the various studies, horizon scans and technology appraisals available and look into 

assessing the benefits, opportunities and limitation of this concept at smaller scale in AMP8, with the view to 

start implementing at full scale at one (or more – see Figure 5) of our sites in AMP9/10. We know other WaSCs 

are also interested in understanding this concept further, we believe a joint effort - at industry level - would 

enable us to test a wider range of technologies and conditions to make a more informed decision moving 

forward. There is an opportunity to engage in that space through the investigation work undertaken under the 

WINEP driver for microplastics. The current submission includes an allowance for testing of ATC type of 

technologies in AMP8 in collaboration with the rest of the industry. It is worth noting that the choices presented 

above are only indicative and subject to more detailed site level analysis. 

 

 

5.5. Adaptive planning 

As per Sections 3 & 4 (as well as the Bioresources section of our SRN12 Long-Term Delivery Strategy 

Technical Annex), should the restrictions in landbank happen quickly or in the very short-term (for example 

within the next 5 to 10 years), the only current option to us in the very short term would be landfilling. This 

option is not sustainable as it does not generate any value from our biosolids. It is also likely that landfill sites 

will be unable to accept significant volumes of sludge generated by all WaSCs in England, which is likely to 

increase costs of disposal dramatically. It is also incompatible with DEFRAs objective for “near elimination of 

biodegradable waste disposal in landfill from 2028” which has been supported by the landfill tax (levied on 

materials containing organic matter) since 199622.  

 

Figure 5: Potential future Bioresources system 
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We modelled the potential impact of the above using our DST and it suggested an alternative pathway, as 

more than 2/3 of our sludge would need to be processed through Thermal Destruction type technology as an 

alternative to landfilling. Incineration is the only technology market ready at appropriate scale at present. 

However, we understand obtaining approval for implementation (e.g., planning permission) can be a challenge. 

It is also worth noting it is ranked consistently the worst on our qualitative analysis and our customers consider 

this would be taking a backward step (Appendix 4.b). 

 

Should these restrictions come into force in AMP8 for example, the uncertainty mechanism discussed below 

would be triggered and would enable us to start design and planning work in AMP8, with the view to have 

functioning unit(s) built potentially in AMP9. 

 

It is worth noting that the work undertaken in AMP8 as part of our core pathway is a no-regret solution as it is 

very adaptive depending on the size of the issue. Current projections (Appendix 5) suggest we will still be 

able to recycle a proportion of our biosolids to agriculture, especially if it is of good quality and can be used on 

a wider range of crops (i.e., AAD biosolids). However, in the extreme case of a complete and total shut-down 

of the landbank, this same biosolids could still be incinerated.  

 

Ultimately the decision to curtail or prohibit biosolids recycling to land is out of our direct control. We will 

continue to work extensively with regulators, scientific advisors, technical consultants, and other WaSCs to 

bring the discussion to a constructive conclusion.  

 

5.6. Uncertainty mechanism 

As discussed above (Section 3 – Environmental and in Section 5 - Landbank Risk Mitigation), because of the 

uncertainty surrounding the full application of Rule 1 of the Farming Rules for Water, including its timing and 

impact, we are keen to put an uncertainty mechanism forward (Table 8). Further information can be found in 

our SRN58 Uncertainty Mechanisms Technical Annex.  

 

Based on the national landbank modelling assessment (Appendix 5) discussed further in our Cost Adjustment 

Claim (Ashford & Ham Hill AAD) as well as the Bioresources Section of our WINEP Enhancement Business 

Case suggests c. 2/3 of our sludge would need to find an alternative route, other than recycling to agriculture. 

 

The short-term solution would be to send our biosolids to landfill whilst we start developing our plans for thermal 

destruction type of technologies (e.g., incineration) in AMP8 (design, planning), with the view to start 

construction in AMP9. 

 

The estimated value of the uncertainty has been calculated at high-level as follows: 

  

◼ The cost to landfill 2/3 of our sludge has been modelled to increase our yearly OpEx by about £12.5m 
pa in AMP8 

◼ If 2/3 of our sludge would need to be eventually incinerated, the high level CapEx for such plant has 
been estimated to about £200m. Assuming typical 10% of this cost would be required in AMP8 to start 
design and planning process (as indicated by our internal design team), the estimated cost in AMP8 
would be £20m 
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In 2022, we took part in the OFWAT Water Innovation Breakthrough project lead by Anglian Water and 

Business Modelling Applications which looked at Unlocking Bioresources Market Growth and assessed the 

potential opportunities for sludge treading as well as joint investment. Participation from companies such as 

Northumbrian Water, Yorkshire Water, Anglian Water, Thames Water and ourselves allowed for a useful 

assessment of opportunities across a significant North-East / South-East axis, including London (Figure 6). 

 

The work which was presented to OFWAT and the Environment Agency in July 2023 suggested that without 

applying any stress to the system (e.g., restriction to the landbank, higher capital costs or carbon impact), 

headroom trades offer negligible benefits across the region tested for companies’ customers. The data showed 

that about 10% of the total sludge produced across the region tested would benefit from trading (a higher 30% 

for Southern Water, with trading centered around Southern Water’s northern border with Thames Water), this 

would only result in a reduction of the average cost of managing sludge from . It is 

worth mentioning that the costs presented are currently purely operational and do not include – for example - 

risks and any other overhead costs companies are likely to include into their gate fees. The model also 

assumes an idealised solution approach where all companies work as one well integrated system. 

 

This specific analysis resonates with our current strategy regarding headroom trading which essentially 

focuses on ad-hoc cross-border trading, based on our specific requirements at any given time, or to support a 

neighbouring WaSCs if our operation allows. However, we appreciate some future demand could be met 

through cross border trading hence our support to build on this work and open the assessment to additional 

water companies to highlight full benefits across the UK. 

 

Figure 6: Geographical locations of all WaSCs and respective sites included in Market Trading 

Assessment 
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6.3. Co-treatment 

We have identified limited opportunities for co-treatment with other organic wastes (e.g. food waste) which can 

be hindered by the differing regulatory regimes and further restrictions related to applying treated biosolids to 

agricultural land as a result as sewage sludge is not currently an accepted feedstock under PAS110 which 

sets the standards for digestion of organic wastes and use of treated digestate. However, we continue to 

engage with the Environment Agency in developing their Sustainable Sludge Strategy which may address 

some of these barriers. We had been anticipating the publication of this strategy in 2023, but the publication 

date has recently been deferred to an unknown date in the future. 

 

Albeit the regulatory barriers, sludge is usually a less attractive material as it offers limited benefits in 

comparison to other organic materials (lower solids content leading to lower biogas potential and lower nutrient 

value for farmers).  

 

Going forward, we will continue to investigate any options with other organic waste specialists within or close 

to our operational boundaries. In addition to the possible change in legislation discussed above, as our long-

term strategy for bioresources develops and potentially moves away from biosolids recycling to agriculture 

with the emergence of Advanced Thermal Conversion technologies, this would open up our operation to the 

use of other feedstocks.  

 

6.4. Co-location with other waste processing 

A report we commissioned in 2019 highlighted a potential opportunity at our Horsham WwTW raw sludge 
dewatering facility. The site is located only 4 miles from a commercial facility which has 4.5 MW generating 
capacity. At the time, it was only operating at 3.5 MW, and therefore had capacity to take more imports. At the 
time, the option to send sludge was discounted as co-treating our waste with theirs would adversely impact 
the operator’s End of Waste Status. Additionally low Biomethane Potential of our sludge would make it a less 
attractive feedstock. 
 
However, in 2023, two interested parties have approached us with particular interest in taking a proportion of 
our sludge to treat it in their facility (usually throughput of up to 10-15TDS per day - up to 5% of our total 
throughput), especially around our Solent region (near our facility at Budds Farm). Whilst this would allow us 
to delay potential impact of growth in that region, it will not help mitigate the issue in Kent described above.  
To this date, although no official contract has been agreed (which is the reason why these companies have 
requested to remain anonymous), we are keen to progress the discussion and understand some key 
challenging commercial and compliance issues (e.g. demonstration of duty of care).    

 

6.5. Project finance & outsourcing 

One option would be to fund some aspects of the strategy through non-regulated investment, through either 

our shareholders or a third-party. Non-regulated invested is likely to be more flexible both in terms of the level 

and pace of investment/benefits required. Further work is being undertaken to explore the non-regulated 

capital investment options. For significant projects we could look at Alternative Funding mechanisms (akin to 

Direct Procurement for Customers (DPC) but without the security of the return) as well as wider PFI (Private 

Finance Initiatives). 

 

Funding options also include the potential for us to outsource through leasing of some (or all) of our STCs to 

a third-party who would in return invest, build, and operate parts (or all) of our bioresources assets in return 

for a gate fee over an agreed year term. Whilst this option would shift the challenging task of designing a 

sustainable strategy for bioresources in the South-East to another entity, we would still retain a ‘Duty of Care’ 

and legal obligation for our waste to be managed correctly. We would need to understand how much control 
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we would retain on the level of investment but also on ensuring compliance, Outcome Delivery Incentives 

(ODIs) and legislations/regulations are adequately dealt with on our sites. Another crucial point to consider 

when developing the contract between the different parties would be the management of the resulting biosolids 

post-digestion treatment if the landbank challenge materialises and it becomes impossible to dispose of the 

sludge through agricultural routes. 

 

To this effect, we have started engaging with the market and discussed our plans for Kent especially Whilst 

the type of treatment, type of contract and location of the work is left open, based on the information developed 

throughout this document, our preference would be to convert our operation to more advanced type of 

treatments (Advanced Digestion and/or Advanced Thermal Conversion), starting in our Kent region. 

 

As we recognise our experience with this type of mechanism is limited, we are in the process of setting 

ourselves up and gathering required capabilities from a commercial, legal and procurement perspective. We 

understand the timescales associated with this mechanism are different than our traditional delivery method 

as a commercial model and contract needs to be agreed ahead of delivery.  

 

 

6.6. Engagement activities/initiatives 

In addition, we have undertaken the following engagement activities/initiatives to stimulate interest from third 

parties who could provide bioresources services, including: 

 

◼ As described previously, we have actively been engaged in the OFWAT Water Innovation 
Breakthrough project lead by Anglian Water and BMA which looked at Unlocking Bioresources 
Market Growth and assessed the potential opportunities for sludge trading as well as joint 
investment. Again, this included participation from a number of WaSCs and allowed for a 
useful assessment of opportunities across a significant North-East / South-East axis, including 
London.  

 

◼ We continue participating in Jacobs’ Bioresources Market Development Working Group and 
attend quarterly meetings to discuss potential capacity availability and trading opportunities 
across the industry.   

 

◼ We continue working with UK Water Industry Research (UKWIR) to find innovative solutions to 
mitigate risks and better understand potential new market avenues. As an example, we 
sponsored the UKWIR project on Converting Sewage Sludge to Biochar which gave an 
overview of the type of technologies readily available, benefits and limitation of current 
operations, existing and potential market for Biochar, as well as companies operating in this 
space. We’ve used the outputs of this piece of work when engaging with third party service 
provider to understand appetite to the use of more advanced technologies.  
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7. Summary  

The sustainability and resilience of our current Bioresources operation needs to be improved. It is also unlikely 

to mitigate some of the risks which are likely to materialise over the coming years. 

 

To mitigate short term weaknesses and longer-term risks whilst maximising renewable energy generation, the 

solution proposed as part of our core pathway for the treatment of our sludge is the consolidation of our sludge 

treatment centres (fewer larger sites) and adoption of Advanced Anaerobic Digestion (AAD) as the primary 

means of sludge treatment, supported by a combination of combined heat & power (CHP) engines and 

potentially biomethane plants (allowing gas supply into the grid) as technologies of choice to maximise value 

recovery from biogas.  

 

Advanced Anaerobic Digestion will strengthen our operation and mitigate immediate threats as it reduces the 

amount of biosolids we have to manage, unlocking additional farmland for spreading and is a more stable 

product less likely to cause public nuisance or environmental damage. Together these technologies act as a 

no-regrets stepping-stone for advanced thermal conversion (ATC) technologies and bio-hydrogen 

development.  

 

In AMP8 we are proposing to upgrade our operation in Kent - where it is the most challenged - by consolidating 

the STCs into 2 large AAD facilities. We are also proposing to increase the capacity of our biosolids storage 

across our patch to improve our resilience to seasonal fluctuations in demand and weather that is not 

favourable to land stockpiling/spreading activities. Additional cake storage will also help in the short-term with 

increasing challenges related to the availability of the landbank. We are also aiming at undertaking trials on 

ATC concept to inform potential implementation in subsequent AMPs. We are also proposing to carry out major 

capital work on all of our 16 STCs to ensure we comply with IED and reduce risk of pollution to air, water and 

land, 

 

In AMP9/10 our focus will shift to Sussex and Hampshire where we continue our transition to AAD processes 

whilst we start to roll out ATC to mitigate land recycling risks. Thermal disposal will allow us to diversify away 

from agricultural recycling, providing resilience to this outlet, however, ATC is still am emerging technology 

and as such we will need to start to develop this in AMP8.  

 

As it is crucial that we remain adaptive, should the landbank become a significant issue in the short-term, the 

only proven alternative to ATC at present which is likely to be implemented is incineration. However, until this 

process can be developed, approved (i.e. planning permission and other permits) and implemented, the landfill 

option is also likely to be used.  

 

In parallel of the above, we have also engaged with the market under various forms: 

 

◼ Whilst headroom trades with our neighbours can be a critical opportunity to reduce costs, our 
experience with it is very ad-hoc and usually occurs when operational difficulties arise 

◼ Similarly our work with  has highlighted little benefit from trading or implementation of joint 
capacity 

◼ However, the benefits could be significant if the industry was to build similar type of assets all 
at once (e.g. incineration or ATC to mitigate the landbank availability challenge) 

◼ Co-treatment or co-location with other waste processing is currently not a viable option due to 
the regulations surrounding the fate of the product(s) generated. However, a potential move to 
Thermal Destruction Technologies in lieu/addition of digestion processes could change the 
way this is managed 
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◼ We are progressing with a formal approach to the market to understand how our Kent plans 
could be delivered though Project Finance or Outsourcing  
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b. Customers views on Incineration as a potential answer to mitigate impact of FRfW 
in the short-term 
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Appendix 5: National Landbank Assessment 
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  n view of the uncertaint  that re rement of      s will be available in a future framewor  it is proposed that the performa nce commitment is amended.

  urrentl  onl       s derived from their own produc on ma  be re red.

  e propose an amendment to allow purchasing and re ring      s from the       up to the value of biomethane that we export.
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Appendix 7: Bioresources – Intercompany 
Resilience Agreement 

 

   
 
This note sets out the principles of an approach to improved bioresources resilience 
support between Wessex Water and Southern Water. 

• Non-exclusive, annual framework agreement (parties are free to appoint other 

suppliers at any time); 

• Call-off services requested by either party on an ‘as and when’ basis; 

• No commitment to minimum spend. 

Background 
 
Bioresources is the collective name given to wastewater sludges, the by-product of 
wastewater treatment, which when treated for recycling are known as biosolids.  
Wessex Water and Southern Water are statutory water and sewerage service providers 
who share a common boundary between their operating areas (see Figure 1 below). In the 
interests of cost efficiency and maintaining essential services both parties have recognised 
the benefit in providing non-exclusive contingency support in the event of a loss of 
capacity for wastewater sludge treatment. Such support can reduce the need for unilateral 
capacity increases to deal with contingency situations, provide greater flexibility in 
managing temporary asset downtime and provide greater levels of resilience. 
  
Figure 7 - Illustration of common boundary between Wessex Water (WSX) and Southern Water (SRN). 
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Scope 
 
The principles here cover the loss of wastewater sludge treatment management capacity 
(including dewatering and treatment) due to operational issues or temporary downtime.  
Neither party is required to provide assistance unless it determines that it has sufficient 
resources to do so, and any support will be supplied on a non-exclusive, call-off basis 
where each individual call-off contract will set out details of the service(s) to be provided, 
payment arrangements, responsibilities, etc. The parties agree that when contacted, by an 
authorised representative under the agreement, they will assess their capacity to respond 
considering the location of the need, the availability of appropriate personnel, equipment, 
and other assistance. Both parties will then agree what services are to be provided, by 
when and ensure that all environmental legislative requirements are met with regards to 
the transfer of material, the treatment of material, and its subsequent recycling, as 
applicable.  
 

Timescale 
 
The approach will be jointly reviewed annually by the authorised contacts and will expire 
unless renewed by 31st March each year.  
 

Authorised contacts 
 
Wessex Water:  (Strategy & Regulation) and  
(Operations) 
Southern Water:  (Asset Strategy & Planning) or  (Operations – 
Biorecycling) 
 
 
 




