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1 INTRODUCTION 

1.1 CONTEXT 

In 2019 Ofwat formed the Regulators’ Alliance for Progressing Infrastructure Development1 (RAPID) 
to help facilitate the development of large-scale strategic solutions in response to population growth, 
economic development, and climate change; with decision making done through a gateway process. 

Severn Trent Water (STW), together with other Water Companies, collaborated to create 17 
Strategic Resource Options (SROs) submitted to RAPID for appraisal at Gate 1 in July 2021. All 
SROs were approved and are undergoing further development for submission to Ofwat at Gate 2 in 
November 2022. 

This carbon report supports Severn Trent Water’s (STW) Gate 2 submission for the Severn Trent 
Sources SRO (STS SRO) and details the carbon accounting carried out for the Netheridge 
(Netheridge SRO) Concept Design option. 

It should be read in conjunction with the Severn Trent Sources Strategic Resource Option 
Netheridge Concept Design Report and is part of a suite of reports completed in support of Severn 
Trent Water’s (STW) RAPID Gate 2 Submission. 

Other reports completed as part of the Gate 2 concept design development include: 

 Severn Trent Source SRO - Netheridge Concept Design Report (Annex A1) 
 Severn Trent Sources (Netheridge) SRO – CDR Addendum – Alternative (No treatment) options 

(Annex A1.1) 
 Severn Trent Source SRO – Pipeline Route Appraisal Report (Annex A2) 
 Severn Trent Source SRO - Netheridge Process Basis of Design (Annex A3) 
 Severn Trent Source SRO - Netheridge Cost Report (Annex A5) 

1.2 REPORT SCOPE 

This report captures the detail relating to the estimation of carbon emissions associated with the 
options for the Netheridge SRO. The estimates are based on the asset lists developed for cost 
estimation purposes which are detailed in the Severn Trent Source SRO - Netheridge Cost Report. 

1.3 CARBON OVERVIEW 

This section has been written in line with PAS 2080 (2017) and it is concerned with the ‘capital’ and 
‘operational’ greenhouse gas (GHG) emissions or carbon associated with infrastructure (defined as: 
transport, energy, water, waste, and communications sectors): 

  

 

 

 

1 Comprising Ofwat, Drinking Water Inspectorate and the Environment Agency 
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 ‘Capital’ carbon2: “GHG emissions associated with the extraction and production of materials 
and products, including the energy use in production” for example, the capital carbon associated 
with construction materials for a motorway. 

 ‘Operational’ carbon3: “GHG emissions associated with the operation of infrastructure required 
to enable it to operate and deliver its service” for example, the energy used to power motorway 
lighting. 

Note that ‘user’ carbon or the GHG emissions associated with users’ utilisation of infrastructure has 
not been quantified and not included in this report. 

The approach taken for the estimation of carbon from the options considered is summarised in the 
following sections. Owing to the early stage of the options design, for the carbon modelling it is likely 
that the results of the calculations are subject to change as the project develops and the scope 
becomes more detailed. 

At this stage the feasibility of some options is still heavily dependent on external factors (i.e., 
decisions from main stakeholders and regulators), however the quantification of carbon during the 
early stages of the project offers the potential to identify likely carbon emissions ‘hotspots’ and the 
opportunity to influence the design, which could be proactively addressed in pursuit of reductions 
before the design is finalised.  

Following STW’s ‘Low Carbon Hierarchy’ diagram for early programme (Gates 0-2), presented in 
Figure 1-1, it is expected that theoretical carbon saving can be achieved as the project progresses 
through the gateways.  

Figure 1-1 - STW’s Low Carbon Hierarchy - Gateways 0-2 

 

 

 

 

2 this is an update on the definition in UKWIR (2012) and reflects the definitions from PAS2080. 
3 PAS2080: 2016 
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The following options have been assessed in terms of both, capital and operational carbon: 

OPTION 1 – RIVER SEVERN - DEERHURST 
A pipeline from Netheridge wastewater treatment works (WwTW) to the River Severn just 
downstream of the new STT SRO Deerhurst Water Treatment Works (WTW). Treatment will 
comprise iron based coagulant dosing into the existing activated sludge process (ASP) – ammonia 
removal (moving bed biofilm reactor (MBBR)) – phosphorus removal (ballasted flocculation 
(CoMagTM)) – metals and organics removal (ozonation, biologically active filtration (BAF) and 
granular activated carbon (GAC)). The pipeline is approximately 18 kilometres (km) in length.  

OPTION 2 – RIVER SEVERN - HAW GAUGING STATION 
A pipeline from Netheridge WwTW to the River Severn just upstream of the environment agency 
(EA) gauging Station at Haw Bridge. Treatment will comprise iron based coagulant dosing into the 
existing ASP – nitrification (MBBR) – phosphorus removal (CoMagTM) – metals and organics 
removal (ozonation, BAF and GAC). Pipeline approximately 15.5 km in length.  

OPTION 3 – RIVER SEVERN - EAST CHANNEL 
A pipeline from Netheridge WwTW to the east channel of the River Severn downstream of the 
existing Canal and River Trust (CRT) pumping station to Gloucester Docks. Treatment will comprise 
iron based coagulant dosing into the existing ASP – nitrification (MBBR) – phosphorus removal 
(CoMagTM) – metals and organics removal (ozonation, BAF and GAC and ion exchange). Pipeline 
approximately 5 km in length.  

OPTION 4 – GLOUCESTER AND SHARPNESS CANAL 
A pipeline from Netheridge WwTW to the G&S Canal. Treatment will comprise iron based coagulant 
dosing into the existing ASP – nitrification (MBBR) – phosphorus removal (CoMagTM) – metals and 
organics removal (ozonation, BAF and GAC and ion exchange) and disinfection (Ultraviolet (UV) 
treatment). Pipeline approximately 400 metres (m) in length.  

OPTION 5 – SOUTHWEST REGION BRANCH PIPELINE 
Additional pipeline for diversion of flows from the Netheridge to Deerhurst (or Haw Bridge) pipeline 
for discharge to the East Channel of the River Severn downstream of the intake for Gloucester 
Docks. This branch will discharge at the same outlet as Option 3. The carbon data represented in 
this report for option 5 considers the additional pipeline branch and ion exchange carbon impact 
only. This is to represent the additional carbon impact the option will have.  

Carbon due to the above options has been calculated using the STW Carbon Calculator (Jacobs). 
This tool uses industry average, proprietary data, providing a conservative estimate of the emissions 
associated with each option.  

These carbon calculations can also be further supported by considering the ‘build clever’ and ‘build 
efficiently’ approaches to the use and application of different materials. This is not part of the scope 
of this report. 

The following sections present an overview of the inputs and calculations in relation to capital and 
operational carbon, as well as mitigation opportunities and the cost implications associated with 
these projected emissions for each option. 
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1.4 CARBON OPTIMISATION APPROACH 

The approach at Gate 2 has been to continue and enhance work carried out in the development of 
the scheme at Gate 1. 

WSP supports STW in their commitment towards 
achieving zero net emissions by 2030 to help meet the 
United Kingdom’s (UK) stretching targets, by committing 
to halving the carbon footprint of our designs and advice 
by 2030.  

WSP are aligning themselves with PAS 2080 and 
currently seeking accreditation, and accordingly 
appreciate that the earlier carbon is considered in an 
asset’s lifecycle, the greater the scope for managing and 
reducing emissions. As such, WSP have aligned their 
solutions development process with the PAS 2080 
decisions hierarchy consisting of; build nothing, build less, 
build clever, build efficiently. 

Approaches to decarbonisation in the water sector are generally based on emissions reduced before 
any sequestration options are considered to ensure that level of required offsets are minimised.  

Netheridge SRO – Gate 2 approach to carbon net zero can be summarised as follows: 

 Prioritise all efforts to reduce emissions (e.g., managed water and wastewater demand/ capital 
carbon related to construction) 

 Identify opportunities to consider renewable approaches (introducing new technologies) 
 Establish opportunities to offset emissions (e.g.  nature-based solutions to increase carbon 

sequestration). 

Robust optioneering is critical to selecting the most practicable solution, avoiding a detrimental 
development impact, and to help prevent delays, excessive or over-running costs, planning issues 
and final adoption by STW.  

The design team identified a high-level list of potential options, starting with ‘Do Nothing’ and 
prioritising low impact operational changes over engineering solutions/ capital upgrades. Netheridge 
SRO options have been initially developed to include its two main elements: 

 Additional treatment of the diverted flows to meet the higher water quality standards at the new 
discharge location 

 Transfer of flows to the discharge point via a pumped pipeline 

Typical carbon considerations for the options included:  

 Reduction of earthworks 
 Transport and disposal of material to and from site 
 Potential for reuse of existing assets 
 Length and size of pipeline 
 Material choice/ recycled materials 
 Inclusion of treatment 
 Nature based solutions  
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 Diversions 
 Construction methods 
 Energy sources 
 Power consumption 

These were considered for all options throughout the various stages of the delivery process, from 
inception to built asset, and the operational stages. 
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2 CARBON ESTIMATION 

2.1 CAPITAL CARBON 

Capital carbon has been calculated using the STW Carbon Calculator (Jacobs) for all options 1 to 5 
for the two main elements.  

 Transfer pipeline  
 Treatment plant upgrade 
 

This carbon tool was developed for use across all projects within STW to provide consistency when 
calculating capital and operational carbon, therefore allowing an impartial assessment. 

Note that Option 5 is the additional carbon for the construction of the branch line plus the additional 
treatment process above that required for Option 1 or 2. Operational carbon for the treatment will be 
the same as Option 3 and for the pipeline would be in addition to operational carbon for Option 1 or 
2. 

Carbon emissions associated with the two main elements were calculated by the tool using a top-
down approach in terms of tonnes of carbon dioxide equivalent (tCO2e per quantity unit rates for 
different asset types and sizes (e.g., 2.78 (tCO2e) per 50 kilowatt (kW) submersible pump). 

For each option the treatment process upgrades were broken down by major process units then 
further split into the major components of each unit. These components have been matched, as 
close as possible, to an ‘Asset Index’ included within the tool. The ‘Asset Index’ includes the 
following main categories: 

 Cross Functional 
 Distribution (Infra) 
 Distribution (Non-Infra) 
 Sewage Treatment (Non-Infra) 
 Sewerage (Infra) 
 Sewerage (Non-Infra) 
 Sludge Treatment (Non-Infra) 

Assets and quantities have been derived in the form of a bill of quantities (BoQ) which was 
developed for costing4 purposes. 

The use of tCO2e per quantity unit rates for each asset type is not affected by interannual/regional 
cost variations and would allow for a comparative assessment between options at a later stage. 
However, not all assets derived as part of the BoQ are a perfect match to the ‘Asset Index’ included 
within the tool. Where a match has not been possible, assumptions have been made to represent 
the carbon emissions associated with the component.  

 

 

 

4Capital cost estimate were developed using the Severn Trent Water ‘Cost Tool Lite’ (Atkins/Arup). 
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option 5 which considers the additional branch into the East Channel from option 1 or option 2 
pipeline only. 

In terms of carbon emissions due to treatment, options 3 and 4 incur more emissions than options 1 
and 2 due to the additional treatment steps included, although these differences are not significantly 
large. 

Option 5 provides the carbon for the construction of the pipeline branch and for inclusion of ion 
exchange treatment which would be required in addition to the carbon incurred in Options 1 or 2. 

2.2 OPERATIONAL CARBON 

Operational carbon has been calculated using the STW Carbon Calculator (Jacobs) for Options 1 to 
5. The tool divides the inputs into the following categories: 

 Power for pipeline pumping operations 
 Power for treatment operations  
 Fuel 
 Chemicals 
 Sludge tankering 

Operational carbon emissions associated with the above categories were calculated by the tool 
based on operational activities and annual requirements. These activities and inputs have been 
matched, as close as possible, to a list for each category included within the calculation tool. 

Operational activities and annual requirements have been derived from the BoQ used for costing 
purposes.  

All options would require power for pumping, and it has been assumed that the pumps will be used 
to pump 35 megalitres per day (Ml/d) 35 days a year and 20 Ml/d for 120 days a year for the 
purpose of carbon calculations (in line with costs calculations). For the remaining 210 days per year, 
a sweetening flow of 20 Ml/d will be provided through the SRO treatment process and will be 
pumped to the existing outfall. Options 1 to 4 include treatment plant upgrades which require 
additional power and chemicals. The transfer pump station power has been included in the pipeline 
element of the calculation. 

Operational Carbon Emissions (tCO2e) as calculated by the STW Carbon Calculator (Jacobs) for 
Options 1 to 5 for the relevant categories are presented in Figure 2-2 and Table 2-2. 
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pipeline length and increased treatment requirement. However, overall the operational carbon 
appears to have reduced, but the capital carbon has almost doubled.  

Given the pipeline capital carbon for Gate 2 is now ~12,000 tCO2e which alone is higher than the 
total capital carbon for the Gate 1 option including treatment, this implies that the Gate 1 calculation 
was completed on a different basis. 













 

SEVERN TRENT SOURCES STRATEGIC RESOURCE OPTIONS CONFIDENTIAL | WSP 
Project No.: 70088464 | Our Ref No.: 70088464-WSP-NETHSRO-RP-GT-2005 October 2022 
Severn Trent Water Page 18 of 25 

4 CARBON MITIGATION OPPORTUNITIES 

This section aims to highlight the carbon mitigation techniques that have been identified at gate 2, 
and the potentials that could be realised at gate 3 and detailed design. 

The earlier that carbon is considered in an asset’s lifecycle (as shown in section 1.4), the greater the 
scope for managing and reducing it; the later it is considered, the greater the number of 
opportunities for reduction that will have been lost.  

Figure 4-1 - Life Cycle Stages 

 

The use of the term ‘Scope’ first appeared in the Greenhouse Gas Protocol of 2001, and today are 
the basis for mandatory GHG reporting in the UK. Emissions can be categorised into three scopes: 

Scope 1 – Direct emissions from a company. In the case of this assessment, emissions from 
operations (operating boilers, vehicles etc). 

Scope 2 – Indirect emissions generated on the company’s behalf. In the case of this assessment, 
emissions from electricity generation. 

Scope 3 – The indirect emissions associated with organisations up and down the company’s value 
chain. In this assessment, scope 3 is considered as capital carbon (construction) and repeat capital 
carbon emissions. 

Where a carbon mitigation opportunity has been identified, the category (scope) it can address has 
been defined. 

At this early stage of the project a number of generic strategies can be applied to reduce capital 
carbon: 

 Reduction of material being used (Scope 3) 

 Building or material reuse 
 Prefabrication to reduce bulk material quantities 
 Design efficiently in modules to facilitate simplification of construction programmes and 

maximise use of resources 
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 Use of alternative materials (Scope 3)  

 Consider alternative structural design 
 Consider different assembly methods 
 Consider material which naturally sequester carbon or utilise natural features 

 Product alternative (Scope 3)  

 Consider material that can be reused from other projects  
 Source material locally if possible 
 Consider the sustainability of the materials being used  

 Treatment design (Scope 1, 2 and 3) 

 Consider whether treatment is necessary 
 Utilise gravity as opposed to pumped system where possible 
 Consider alternative nature-based treatments  

Similarly, the selection and adoption of low energy or more energy efficient technology (scope 2) will 
reduce the operational carbon of the project over the lifecycle of the assets.  

4.1 TREATMENT PLANT 

The treatment plant comprises largely of concrete tanks and plinths with specialised 
premanufactured equipment. At concept design phase the volume of concrete is estimated and 
there is scope at the detail design stage to reduce the volume of concrete required. At the 
construction stage there is scope to utilise a low-carbon concrete to reduce the overall impact of the 
scheme.  

The primary driver for design of the treatment process at concept design has been to establish a 
robust and reliable process that will meet the required discharge water quality standards to 
demonstrate the feasibility of the scheme as a whole. Preference has been given to low energy 
solutions to reduce operational costs and carbon impact. In some cases, low carbon technology has 
been discounted as it cannot reliably produce effluent of the quality required for discharge to the 
receiving waters. 

In subsequent project phases, as quality standards are confirmed and dilution modelling improved it 
may be possible to modify, adapt or even remove treatment processes, especially if a pilot plant is 
established to determine the most efficient dosing and treatment regime.  

The impact of carbon on the chosen design, lower carbon alternatives and the opportunity to reduce 
the carbon in the treatment process stream is discussed in detail in the Severn Trent Source SRO - 
Netheridge Process Basis of Design report. A summary of the key design items is summarised 
below. 

Areas where carbon impact has been minimised: 

 Reducing the throughput through some of the treatment process to a minimum to keep the 
process viable when not transferring flows to the STT SRO (Scope 2). 

 Filtration processes such as reverse osmosis and ultrafiltration have been discounted because of 
the high energy demand (Scope 2) 

 Gravity Belt thickeners have been provided as low energy alternative compared to centrifuges 
(Scope 2) 
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 The chosen ion exchange process is a lower energy consumption compared to membrane 
processes (Scope 2) 

 Interstage pumping reviewed and reduced where possible (Scope 2 and 3). 

Opportunity to reduce carbon further in the treatment process: 

 Improve the efficiency of the existing treatment process which may negate the need to apply 
secondary ferrous dosing and reduce ammonia load in subsequent process (Scope 2 and Scope 
3) 

 Replace the MBBR with biological trickling filters (subject to item above) (Scope 2) 
 Consider alternative to the CoMagTM process (or work with manufacturer to reduce carbon 

impact) (Scope 2 and 3) 
 Utilise a wetland process for phosphorus removal (see section below) (Scope 2 and Scope 3) 
 Utilisation of high efficiency UV systems intended for potable water use (Scope 2) 
 Utilise powdered chemicals to reduce vehicle movements for delivery (Scope 1 and Scope 2) 
 Utilise next generation high efficiency pumps and motors (Scope 2) 
 Shutting down the treatment process when not transferring flows to STT SRO and 

recommissioning when required (Scope 1 and 2) 
 

4.1.1 WETLANDS TECHNOLOGY FOR PHOSPHORUS REMOVAL (SCOPE 2 AND 
SCOPE 3) 

There is good evidence to suggest that constructed wetlands can improve water quality while also 
providing a wildlife habitat6. They can also reduce energy use and carbon emissions7. Given the 
availability of land adjacent to the Netheridge WwTW there maybe scope to create a wetland that 
could contribute to the overall treatment process whilst improving the biodiversity and creating new 
habitat in the area. 

Wetlands are a low carbon technology that can provide phosphorus removal. Tertiary solids removal 
processes will still be required for low phosphorus permits, however, if after discussion with 
regulatory bodies the assumed phosphorus permit is relaxed, wetlands may present themselves as 
an attractive low carbon and more environmentally sustainable option. 

4.1.2 PV ARRAY FOR ELECTRICITY GENERATION (SCOPE 2) 

The treatment process is a very energy intensive process and even with the adoption of low energy 
technology the electricity demand will be high. There is opportunity in the Netheridge SRO to offset 
some of the electricity requirement with the installation of a photovoltaic (PV) array in the land 
adjacent to Netheridge WwTW. STW own 2.3 hectares (ha) of land to the southwest of the existing 
WwTW site and this land could be utilised to install a PV array to offset the carbon generated by the 
project. 

 

 

 

6 https://www.epa.gov/sites/default/files/2018-
07/documents/constructed_wetlands_for_wastewater_treatment_and_wildife_habitat_17_case_studies_epa832-r-93-
005.pdf 
7 https://carboncopy.eco/initiatives/ballykelly-sustainable-wastewater-treatment 
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Initial calculations indicate that approximately 1 megawatt (MW) of electricity could be generated, 
and if the PV array installation were to operate in normal UK conditions it would generate in the 
order of 24 MW/day which could supply up to ~17% of the power required to treat the 35 Ml/d flow 
and ~30% of the 20 Ml/d flow. 

4.1.3 METHANE CAPTURE AND GREEN GAS PRODUCTION (SCOPE 1 AND 
SCOPE 3) 

Potent greenhouse gasses such as methane are emitted during the processing of wastewater, 
which contributes to the overall carbon footprint of the works. Methane can also be captured and 
used as a fuel source8. This presents an opportunity to capture a potent greenhouse gas and then 
put it to good use. It may be possible to inject it into the National Grid gas supply as ‘green gas’ or 
use it to fire a generator on site, reducing the demand for gas imports. 

4.1.4 CONSTRUCTION (SCOPE 3)  

For option 1, site access, buildings, tanks and foundations account for 63% of capital carbon, and 
39% of repeat capital carbon. Some of the decarbonisation methods included in the All Company 
Working Group (ACWG)– Low capital carbon alternatives for SROs report (Aug 2022) for treatment 
and construction are listed below and include: 

4.1.4.1 Concrete 

 Low carbon concrete– The use of supplementary cementitious materials (SCM’s) could be used 
to reduce total capital carbon. Here materials such as alkali-activated materials (AAM’s), 
limestone powder, fly ash, calcined clay and volcanic ash. There is also potential for carbon 
negative synthetic SCMs, AACMs or aggregates for direct injection of carbon dioxide into fresh 
concrete, and for concretes that cure by carbonation. 

 Legislation – Ensure contractors abide to PAS 2080 to ensure they are contractually liable for 
the carbon management of their projects. 

 Steel reinforcement – Use of recycled rebar to avoid the carbon intensive oxygen furnace 
production technique. Alternative fibre reinforcement technologies include glass fibre reinforced 
polymer (GFRP), basalt fibre reinforced polymer (BFRP), but are yet to be adopted as a 
replacement to steel. The use of BFRP could provide a saving of up to 22% of global warming 
potential compared to 100% recycled steel rebar (based on current carbon emissions, likely to 
decrease with the decarbonisation of the electricity grid. 

4.1.4.2 Buildings 

 Structural members and cladding – Cladding materials for steel frame buildings are typically 
carbon intensive brick or steel. Additionally, mortar for brick cladding has a high carbon intensity. 
At present, steel cladding, particularly recycled or reused steel, offers a lower carbon solution to 
brickwork. Alternatives to steel have not been considered due to structural loads and spans 
required within the buildings. 
 

 

 

 

8 https://www.globalmethane.org/documents/ww_fs_eng.pdf 
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 Piled foundations – Carbon emissions of piled foundations are associated with the carbon 
intensity of concrete and rebar (90% of capital carbon estimates). The decarbonisation potential 
largely depends on the decarbonisation of concrete and rebar manufacturing. The most 
immediate means of decarbonising piled foundations is in design efficiency (reducing overdesign 
and adopting innovative pile designs). 

4.1.4.3 Tanks 

As for piled foundations, concrete and rebar accounts for 90% of capital carbon for tanks, and 
therefore the decarbonisation of these assets depends on the decarbonisation potential or concrete 
and rebar.  

4.1.5 CHEMICALS (SCOPE 3) 

There is a potential for chemical usage to be decarbonised, however it is not well documented in 
industry. Some potential decarbonisation techniques for the production of chemicals proposed for 
Netheridge which fall outside of this project’s include: 

 Sodium hypochlorite - Decarbonising the electricity sector as power and sodium chloride are 
the main requirements. 

 Ferric sulphate – Change to poly-aluminium chloride for phosphorus removal, where 60% of the 
emissions are from electricity consumed during smelting. Using an inert material instead of 
carbon in anodes could eliminate direct emissions from electrolysis. The use of scrap aluminium 
would remove the carbon impact of producing virgin aluminium. 

 Polymer – Change to biological hydrocarbon source instead of an oil-based hydrocarbon source. 
 

It is proposed the low carbon alternatives identified in the ACWG low capital carbon alternatives are 
reviewed in further detail during gate 3. 

4.2 PIPELINE 

There are limited opportunities for reduction in carbon in a pipeline at the concept design stage. The 
key consideration is to design for the shortest route and limit the head losses to create the most 
energy efficient system. 

During the concept design stage, the shortest routes were adopted with minor modifications to 
enable maximum hydraulic efficiency with scope 2 and scope 3 in mind. It is not possible to 
calculate carbon accurately as the total carbon will depend on the distance materials need to travel 
to site, the availability of backfill local to site and the construction methods adopted. During the detail 
design stage, the carbon may be reduced by selection of local materials and the use of low carbon 
alternative for bedding or backfill (recycled aggregates etc). 

At Gate 1 it was proposed to run the pipeline continually with 10% of the flow to prevent septicity of 
the effluent in the pipe. At Gate 2 this was modified, and the decision made to stop pumping and 
drain the pipe when flows are not required for the STT SRO, addressing scope 2. This provides an 
energy saving of 15-20% depending on the actual days of operation of the Netheridge SRO.  

To further address scope 2, operational carbon has been minimised by selection of pipe size to 
reduce friction loss in the pipeline and create minimum static head for pump operation.  There is a 
balance of capital carbon during construction against operational carbon required though energy use 
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for pumping. During the detailed design stage, the selection of efficient pumps will be an important 
consideration to minimise the long-term carbon impact. 

The latter part of the pipeline flows by gravity from the break-pressure tank. There is opportunity to 
install a mini turbine at this location but given the limited operation of the pipeline this is unlikely to 
provide much benefit long term. 

At Gate 2 the opportunity to reduce the carbon impact of the pipeline has been explored by the 
introduction of Option 2. This option reduces the pipeline by ~2.5 km and reduces the static head by 
~20 m and therefore is the lower carbon option. Selection of this option is dependent upon the EA 
agreeing that reduced flow in the Deerhurst to Haw Bridge section of the River Severn is acceptable 
but would reduce emissions associated with scope 2 and scope 3. 

Once the discharge location has been confirmed, there is further opportunity to mitigate carbon 
through pipe material selection, installation technique and installation surface type during the 
detailed design stage. Some of the areas (hotspots) for carbon mitigation as highlighted in the 
ACWG – Low capital carbon alternatives for SROs (Aug 2022) for pipelines include 

 Pipeline materials (Scope 3) – Capital carbon associated with the pipework accounted for 75% 
of option 1’s total capital carbon for the total pipeline solution. The use of steel can generate 36% 
less carbon than ductile iron per meter, high performance polyethylene (HPPE) a 20% reduction, 
GRP up to 40% and molecularly orientated polyvinylchloride (MO-PVC) up to 64%. 

 Decarbonising construction plant (Scope 1 and Scope 3) – The operation of construction 
plant can account for up to 25% of the carbon associated with pipe laying activities. Savings 
could be made through efficiencies in haulage, excavation, pipe laying and backfill. 

 Ancillary items (Scope 1) - The remaining percentage of carbon emissions include ancillary 
items such as fuels for construction plant, thrust restraints and commissioning. Wheel to wheel 
carbon savings against diesel vehicles could be made by using electric vehicles, hybrid vehicles 
(20% carbon saving) or vehicles powered by hydrotreated vegetable oil (92% carbon saving) or 
hydrogen (100% carbon saving if 100% renewable electricity is used) could contribute to carbon 
reductions from emissions, though the fuels are limited to availability and electric vehicles by their 
size.  

4.3 ALTERNATIVE LOWER CARBON SOLUTIONS 

The Gate 2 concept design was a continuation of the Gate 1 concept of ‘bolt on’ treatment process 
at Netheridge and pumping to the abstraction point of the STT SRO. There is limited scope to 
reduce the carbon of that concept as the requirement for a pipeline and the predetermined nature of 
the treatment process units do not allow for a great deal of variation. 

If a lower carbon alternative is required, then there will be a need to deviate from the existing 
concept design to consider other design solutions. There has been ongoing dialogue between STW 
and EA regarding this and STW have initiated some early investigation into the following alternative 
solutions: 

 A more holistic approach to improving effluent quality by upgrading the entire WwTW to improve 
the water quality of the Netheridge WwTW (Scope 3). This could provide significant efficiency 
over the ‘bolt on’ approach and have benefit of improved effluent quality at Netheridge. 

 Nature based solutions such as wetland that have low capital and operational carbon (Scope 2 
and Scope 3). 
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 No treatment solutions that transfer river water between similar water quality zones (i.e., tidal and 
non-tidal) and so remove the need for any additional treatment process (Scope 1, Scope 2 and 
Scope 3). 

There may also be other innovative technologies that could be considered as part of the scheme. 
Northern Ireland Water’s ‘Power of Water’ report9 included ideas for embedding wastewater 
treatment works into green energy systems. Two of these ideas may be relevant to the proposed 
works at Netheridge. WwTW:  

 Use of the waste heat from treatment works to provide a district heating system for local 
properties (Scope 3). It may be worth investigating whether this idea could provide a low carbon 
energy source to the communities to the south and east of the Netheridge WwTW on the other 
side of the canal.  
 

 Use of electrolysis to split water into hydrogen and oxygen (Scope 2 and Scope 3). The hydrogen 
can then be used as a fuel source while the oxygen can be used to improve the efficiency of the 
treatment works. Alternatively, the two can be re-combined to release energy. This essentially 
creates a grid scale battery, which has the potential to help balance intermittent renewable 
energy supplies with peaks and troughs in electricity demand.  

4.4 CARBON MITIGATION SUMMARY 

In summary, there are carbon mitigation opportunities for both the treatment plant and transfer 
pipeline. As mentioned above, it is important that carbon is considered in an asset’s lifecycle as 
early as possible, as there are greater opportunities to manage and reduce it.  

It is proposed that the treatment plant will comprise of largely concrete tanks and plinths with 
specialised premanufactured equipment. However, at concept design the volume of concrete is 
estimated and so there is limited scope to reduce this. Therefore, the majority of the carbon savings 
to be made through the use of concrete will need to be defined at the detailed design stage. 
Additionally, there will be an opportunity to specify a low-carbon concrete for construction.  

There are opportunities to create a wetland, a low carbon technology that can provide phosphorus 
removal or to offset some of the electricity demand with the installation of a PV array in the land 
adjacent to Netheridge WwTW. Also, potent greenhouse gases such as methane are emitted during 
the processing of wastewater. These gases could be captured and used as a fuel source by 
injecting it into the National Grid gas supply as a ‘green gas’ or use it to fire a generator on site, 
reducing the demand for gas imports. It is recommended that these carbon mitigation opportunities 
should be explored further in the next stages of design. 

Regarding the pipeline, the key consideration to reduce carbon is to design the shortest route and 
limit head losses to create the most energy efficient system. During the concept design stage, the 
shortest routes were adopted with minor modifications to enable maximum hydraulic efficiency. It is 
not possible to calculate carbon accurately in further detail than this as it will depend on the distance 

 

 

 

9 https://www.niwater.com/the-power-of-water-report/20/ 
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materials need to travel to site, the availability of backfill local to site and construction methods 
adopted. Similarly, to the recommendations mentioned above for the treatment plant, the pipeline 
carbon reductions will need to be considered in greater detail at the detailed design stage. 

To conclude, there have been limited opportunities to reduce carbon at the concept design stage 
and whilst the carbon impact has been minimised where possible, the main focus has been to 
establish a design that will demonstrate the feasibility of the scheme as a whole. The carbon 
mitigation opportunities including those in the ACWG – Low capital carbon alternatives for SROs 
report (Aug 2022) will need to be explored again at the detailed design stage once there is more 
information available and the main design elements have been finalised. 
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Figure A-1 - Step 1: Emissions footprint 
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Figure A-2 - Step 2: Carbon and greenhouse gas mitigation 
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Figure A-3 - Step 3: Oppurtunities in relation to Water Industry net zero targets 
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Figure B-1 - Jacobs/ STW Carbon Tool Output Sheet – Pipeline Carbon Values (September 2022) 
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Figure B-2 - Jacobs/ STW Carbon Tool Output Sheet - Treatment Carbon Values (September 2022) 

 






