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1 Introduction 

1.1 Background and purpose of report 

Ofwat, through the PR19 Final Determination, has identified the potential for companies to jointly deliver 

strategic regional water resources solutions to secure long-term resilience on behalf of customers while 

protecting the environment and benefiting wider society. As part of the assessment of companies’ PR19 

business plans, Ofwat introduced proposals to support the delivery of Strategic Regional Water 

Resource Options over the next 5 to 15 years with solutions required to be ‘construction ready’ for the 

2025-2030 period. Ofwat’s Final Determination1  in December 2019 set out a gated process for 

development of Strategic Resource Options (SROs) for the co-ordination and development of a 

consistent set of SROs. 

This gated process provides a mechanism for the industry, regulators, stakeholders and customers to 

input into the development and scheduling of these strategic solutions, through a combined set of 

statutory and regulatory processes. These include the National Framework, Drinking Water Safety 

Plans, Business Plans and Water Resource Management Plans (WRMPs). The group of Water 

Companies involved in developing SROs (known as the All Company Working Group - ACWG), 

(consisting of Affinity Water (AW), Anglian Water, Severn Trent Water (STW), Southern Water, South 

West Water, Thames Water, United Utilities (UU) and Wessex Water) published a joint company 

statement reiterating a commitment to continue working with the Regulators' Alliance for Progressing 

Infrastructure Development (RAPID), the Environment Agency (EA), Natural Resources Wales (NRW), 

Ofwat and the Drinking Water Inspectorate (DWI) to make all of the planning processes and statutory 

timetables a success. 

Minworth has been identified as an SRO in the PR19 Final Determination, with funding allocated to 

STW and AW.  

In October 2020, the ACWG, published a methodology2 for environmental assessment methods for 

SROs which is aligned to the draft Water Resources Planning Guideline (WRPG): Working Version for 

Water Resource Management Plan 2024 (WRMP24) to increase the consistency of environmental 

assessment of the SROs and the evaluation of impacts on environmental water quality in particular. 

The ACWG methodology indicates that the process requires Water Companies to provide the 

following information related to each SRO at the stage outlined (see Figure 1.1). 

 

 

 

 

 

 

 

 

 

 

 

1 Ofwat (2019), PR19 Final Determinations, Strategic regional water resource solutions appendix 
2 Mott MacDonald Limited (2020). All Companies Working Group WRMP environmental assessment guidance and applicability 
with SROs. Published October 2020 
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Figure 1.1 Environmental Assessment Integration with SRO Gates 
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2 Minworth SRO 

2.1 Introduction 

The Minworth SRO is considered integral to a Severn to Thames Transfer (STT) System and in the 

delivery of the Grand Union Canal (GUC) transfer SRO. 

A STT conveying raw water from the lower River Severn into the upper or middle River Thames via an 

interconnector would increase the catchment area from which water resources can be drawn to the 

south-east of England. In addition to any flows that may be available to be abstracted under licence 

from the River Severn, a range of raw water transfer supporting source options for the STT are under 

consideration to provide additional resource.  

The STT SRO comprises 2 principal aspects: 

1. Severn to Thames Conveyance – Deerhurst to Culham pipeline or canal conveyance, including 

piping to Culham. 

2. Source rivers used to transport water associated with supported abstractions (rivers Vyrnwy, 

Severn, Avon and Thames). 
 

In order for all of the STT Support Elements to be able to deliver the water into the STT System there 

is a requirement for these water supplies to be replaced with other water sources (aspect 2 above). The 

provision of this additional water is covered under separate SROs that provide the facilities to enable 

supporting flows for the STT System.  

These SROs include the Minworth SRO, STW Sources SRO, UU Sources SRO and UU Lake Vyrnwy 

SRO. The STT System, therefore, comprises the STT SRO and the source SROs which would be 

required to work as a combined system to deliver the required outputs into the River Thames.   

As noted above, the Minworth SRO is also critical in the delivery of the GUC Transfer SRO which will 

comprise of the transfer of treated wastewater down the GUC to supply AW. This comprises a direct 

discharge into the canal network, canal transfer to a new abstraction near Hemel Hempstead, and the 

onward transfer of raw water to a new water treatment works and expanded reservoir. It is expected 

that this work is jointly managed in partnership between the water companies and Canal & River Trust. 

This solution ranges from 50 to 100 Ml/d in capacity. 

Minworth SRO includes three schemes: 

• Minworth / STT (115 Ml/d) 

• Minworth Combined (215 Ml/d) 

• Minworth / GUC (100 Ml/d) 
 

The locations of these three schemes are shown on Figure 2.1. 

 

A more detailed description of each scheme is provided in the sections below.
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2.1.1 Minworth / STT (115 Ml/d)  

Currently treated wastewater from the Minworth Wastewater Treatment Works (WwTW) is discharged 

into the River Tame, a tributary of the River Trent.  It is proposed to divert a 115 Ml/d portion of this 

treated wastewater to a new outfall on the River Avon and hence into the River Severn catchment to 

support STT abstraction from the River Severn at Deerhurst or Gloucester Docks. 

There would be an upgrade to the existing Minworth WwTW to improve the existing quality of 

wastewater to an acceptable standard for discharge to the River Avon. The discharge into the River 

Avon will require additional treatment technologies.  The upgrades for this option will include the 

installation of a Ballasted Magnetite Coagulation (CoMagTM, Evoqua) Technology, UV disinfection 

units and Granular Activated Carbon units. All construction will be within the existing boundaries of the 

Minworth WwTW site. 

In addition, this element comprises a pumping station at the Minworth WwTW site and pipeline from the 

Minworth WwTW site to a new outfall on the River Avon. The pipeline from Minworth WwTW to the 

River Avon outfall would be some 37.6km in length. The pipeline route is based on the current 

conceptual design, which may be subject to refinement during later design stages. The outfall location 

has been identified, during studies undertaken a gate-1, and would be located on the River Avon to the 

south of Warwick.   

This assessment relates to the upgrade of the WwTW site associated with the discharge into the River 

Avon, and the pipeline to the River Avon. This assessment also considers any impacts on the River 

Tame system regarding the diversion of up to 115 Ml/d of treated wastewater discharge from Minworth. 

The assessment of the discharge of some 115 Mld to the River Avon is considered as part of the STT 

SRO and does not form part of this assessment.  

2.1.2 Minworth Combined (215 Ml/d) 

Currently treated wastewater from the Minworth WwTW is discharged into the River Tame, a tributary 

of the River Trent.  It is proposed to divert a 215 Ml/d portion of this treated wastewater. With a 115 Ml/d 

portion being diverted to a new outfall on the River Avon and hence into the River Severn catchment to 

support STT abstraction from the River Severn at Deerhurst or Gloucester Docks and 100 Ml/d being 

diverted to the GUC. 

There would be upgrades to the existing Minworth WwTW site necessary to improve the existing quality 

of wastewater to an acceptable standard for each discharge location (as noted below). As a result of 

the analysis of the receiving water quality (canal and river) and the location of the potential wastewater 

discharges, different levels of treatment would be required for each option.   

The discharge into the GUC will require upgrades to ensure discharges of a maximum of 0.2mg/l Total 

Phosphorous. This will consist of the installation of Ballasted Magnetite Coagulation (CoMagTM, 

Evoqua) Technology.  

The discharge into the River Avon will require additional treatment technologies.  The upgrades for this 

option will include the installation of a Ballasted Magnetite Coagulation (CoMagTM, Evoqua) 

Technology, UV disinfection units and Granular Activated Carbon units.  

The upgrade works in both cases will be located in the same area of the existing WwTW site. All 

construction will be within the existing boundaries of the Minworth WwTW site. 

In addition, this element comprises a pumping station at the Minworth WwTW site and a pipeline from 

the Minworth WwTW site to a new outfall on the River Avon. The pipeline from Minworth WwTW to the 

River Avon outfall would be some 37.6km in length. The pipeline route is based on the current 

conceptual design, which may be subject to refinement during later design stages. The outfall location 

has been identified, during studies undertaken at gate-1, and would be located on the River Avon to the 

south of Warwick.    

This assessment relates to the upgrade of the WwTW site associated with discharges to both the River 

Avon and the GUC, and the pipeline to the River Avon. This assessment also considers any impacts 
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on the River Tame system regarding the diversion of up to 215 Ml/d of treated wastewater discharge 

from Minworth. 

The assessment of the discharge of some 115 Mld to the River Avon is considered as part of the STT 

SRO and does not form part of this assessment. The pipeline and discharge of 100Ml/d to the GUC is 

considered under the GUC Transfer SRO and does not form part of this assessment. 

2.1.3 Minworth / GUC (100 Ml/d)  

Currently treated wastewater from the Minworth WwTW is discharged into the River Tame, a tributary 

of the River Trent.  It is proposed to divert a 100 Ml/d portion of this treated wastewater to the GUC 

system.  

This assessment relates to the upgrade to the WwTW site associated with the discharge into the GUC 

and with a capacity of up to 100 Ml/d. The discharge into the GUC will require upgrades to ensure 

discharges of a maximum of 0.2mg/l Total Phosphorous. This will consist of the installation of Ballasted 

Magnetite Coagulation (CoMagTM, Evoqua) Technology. All construction will be within the existing 

boundaries of the Minworth WwTW site. 

This assessment also considers any impacts on the River Tame system regarding the diversion of up 

to 100 Ml/d of treated wastewater discharge from Minworth. 

The pipeline and discharge of 100Ml/d to the GUC is considered under the GUC Transfer SRO and 

does not form part of this assessment. 
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3 Methodology 

3.1 Methodology for gate-1 

3.1.1 Overall approach 

The objective of SEA is to provide a high level of protection of the environment and to contribute to the 

integration of environmental considerations into the preparation and adoption of plans with a view to 

promoting sustainable development. 

The requirement for SEA was brought into legislation by the SEA Regulations5. These regulations 

transposed the requirements of EU Directive 2001/42/EC (the SEA Directive) into English legislation. 

Following Brexit, minor amendments, to correct deficiencies and terminology, were made to the SEA 

Regulations through the Environmental Assessments and Miscellaneous Planning (Amendment) (EU 

Exit) Regulations 2018. 

It is recognised that the SEA approach can assist in the identification of likely significant environmental 

effects (positive and negative) of water resource components, both individually and in-combination, and 

that knowledge of these effects can help to identify preferred options and programmes of options.  

Whilst it is acknowledged that there is no requirement for a statutory SEA with respect to SROs, 

adoption of some of the principles of SEA in the assessment of SROs can help inform decision-making 

by bringing different environmental considerations into one place. In the same way that a statutory SEA, 

is informed by the HRA and WFD assessments, the approach adopted to the environmental 

assessment approach for gate-1 has equally had regard to the assessment conclusions of the HRA and 

WFD assessment work that has been undertaken to inform the submission at gate-1.   

3.1.2 Assessment 

An objectives-led approach to SEA has become standard practice in the assessment of both WRMPs 

and Drought Plan (DPs). An objective-led approach to this environmental assessment has therefore 

been adopted. The establishment of SEA objectives are commonly derived from a review of baseline 

conditions and of relevant plans, programmes and policies. Key issues that were identified from a review 

of baseline conditions and of relevant plans, programmes and policies undertaken during the 

development of STW’s WRMP24 SEA Scoping Report have been reviewed as part of this assessment. 

These are summarised in Appendix A1.  

In undertaking this environmental assessment work the list of SEA objectives set out in Table 6.1 of the 

ACWG Strategic Environmental Assessment: Core Objective Identification report (October 2020) have 

been adopted.  These SEA objectives were identified by the ACWG following a review of Water 

Company approaches to SEA and an updated assessment of legislation, policies and guidance.  

Regarding the Minworth SRO for gate-1, the principles of SEA, HRA and WFD have been adopted. The 

ACWG guidelines have been followed with regard to the approach to SEA. The approach adopted 

included for updates, such as in relation to carbon levels for assessing climatic factors, that were 

subsequently advised by the authors to the ACWG SEA methodology. 

The key issues identified in Appendix A1 have been used to create a number of key guide questions 

related to each SEA topic. These key guide questions have been used as prompts in the assessments 

to help ensure consistent and robust assessment for each of the SEA topic areas.  As with the 

development of the SEA objectives the development of the guide questions has also drawn upon other 

sources of information including: 

• the SEA guide questions set out in the WRSE Regional Plan SEA Scoping Report 

September 2020; and  

• the SEA guide questions included in the SEAs of recent WRMPs.  

 

5 The Environmental Assessment of Plans and Programmes Regulations 2004 (Statutory Instrument 2004 No. 1633) apply to 
any plan or programme which relates solely or in part to England. 
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regional plan have been updated, for example, to reflect consideration of INNS and a revised carbon 

threshold scale. The assessment conclusions also consider the sensitivity of the environmental receptor 

and magnitude of the effect, the latter of which is a factor of the scale of effect, whether the effects arise 

in the short, medium or long term, and whether the effects are permanent or temporary.   

Where qualitative and/or quantitative information was available (e.g. as identified by the HRA or WFD 

assessment process, conceptual design information, public domain datasets including GIS datasets), 

this has been used to inform the assessment.  Objectives or key guide questions that were not 

supported by available data or information have been evaluated using spatial analysis, professional 

judgement and applicable assessment guidelines relating to that topic/objective. 

The SEA process has been applied to test the performance of the Minworth SRO schemes against 

environmental objectives to see how far they meet these objectives. This approach enables the 

environmental performance of these elements to be used to inform decision-making. 

With regard to in-combination effects, there is no specific requirement to undertake a full cumulative 

effects assessment at gate-1, and indeed at this stage in the absence of outputs from the regional plans 

and clarity as to which SRO schemes may proceed or not through to gate-2 such an assessment would 

be of limited value. An assessment of the likely significant environmental effects of the Minworth SRO 

in combination with those of other relevant plans, programmes or projects, including the regional water 

resource plans, WRMPs, DPs and other major plans, programmes and projects will be undertaken for 

gate-2.  

3.1.3 Limitations of the study  

SEA is a strategic assessment aimed at highlighting potential environmental concerns. The 

environmental data used in this assessment are based on those that are readily available from existing 

sources. Limitations in undertaking this SEA included the requirement to rely on conceptual designs 

appropriate to the development of the SRO scheme for gate-1 and which therefore have a lower level 

of detail to inform assessment of very specific impacts on specific receptors. Assessment of impacts is 

necessarily limited when, for example, pipeline routes are at the outline conceptual design stage only.  

The level of detail used in the environmental assessments produced for gate-1 submission is consistent 

with the strategic nature of SEA and the outline level of detail of the Minworth SRO schemes at gate-1. 

The scope of the assessment has not strayed into the statutory Environmental Impact Assessment 

(EIA) process which is a detailed project-level assessment using detailed design information. Such 

detailed information will not be available for the Minworth SRO until later in the RAPID gated process.  

For example, assessment of the potential impacts on protected species will be carried out as the option 

is taken forward for detailed design and environmental surveys are carried out for protected species to 

inform the assessments. This approach is supported in national guidance6 on SEA. It is recognised that 

if schemes are progressed, there would be more detailed assessment work (including EIA where 

relevant) to support the detailed design as well as any subsequent planning application and that further 

engagement with stakeholders would be undertaken during this period. 

Where particular limitations or outstanding issues are known, these are described in the SEA output 

assessment table for the relevant element concerned. 

  

 

6 For example the ODPM guidance on SEA. 
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4 Assessments 

4.1 Introduction 

The SEA assessment tables for each of the three schemes are provided in Appendix A6.  

The assessment conclusions during construction and operation for each objective have been 

determined firstly after application of embedded mitigation measures included in the conceptual design 

(and cost) of each scheme and then subsequently having regard to the application of potential further 

mitigation measures.  

The mitigation included as embedded mitigation in the assessments has been developed through the 

work undertaken leading to the gate-1 submission. The mitigation measures identified as embedded 

mitigation have been included in the CDR. These mitigation measures have been costed for in the 

design and thus have been taken into account in the assessment of likely environmental effects. Where, 

even after the consideration of these embedded mitigation measures, these assessments have 

identified potential environmental effects regard has been given to further mitigation measures. These 

are measures that, although have not been costed for as yet, could be undertaken and implemented in 

order to reduce or overcome negative effects or increase positive effects.  

The assessment conclusions during the construction and operational phases of each scheme after 

consideration of embedded mitigation are summarised below using a colour-coded visual evaluation 

summary matrix (Table 4.2).  The colours in the table reflect the level of significance of the effect as set 

out in Table 3.2. The assessment conclusions during the construction and operational phases of each 

scheme after consideration of further potential mitigation measures are summarised below using a 

colour-coded visual evaluation summary matrix (Table 4.3).   
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A summary of the key environmental effects of each of the schemes after embedded mitigation 

measures have been considered are provided below. The potential effects of undertaking the further 

mitigation measures identified in the SEA assessment output tables is discussed at the end of each 

assessment.  

4.2 Minworth / STT (115 Ml/d)  

This scheme has some major and moderate negative and major and moderate positive effects after 

consideration of currently embedded mitigation measures.  

Major negative effects include: 

• Biodiversity effects during construction as the scheme crosses two SSSIs and is close to other 

designated areas. 

• Effects on climatic factors due to the expected level of operational carbon resulting from the 

proposed scheme. 

 

Moderate negative effects include: 

• Impacts on local air quality due to increased HGV movements and other activities associated 

with construction. Part of the scheme would be within an AQMA. 

• Effects on heritage assets during construction due to the proximity of scheduled monuments, 

listed buildings and registered parks and gardens  

• Potential effects on the health and well-being of the local community during construction of the 

proposed development. 

 

Major positive effects are identified in respect of the scheme contributing to a resilient water supply. 

The additional water resource from this scheme will provide essential water supply infrastructure to help 

support a sustainable socio-economy.  Furthermore, with respect to climatic factors this scheme 

provides additional water resource and will during operation assist the reliable transfer of water, 

therefore reducing the vulnerability to drought risks associated with climate change and improving 

resilience to the likely effects of climate change. A further moderate positive effect was identified with 

respect to potential economic opportunities during construction. 

Some of the major and moderate negative effects identified after consideration of the currently costed 

for embedded mitigation measures could potentially be further mitigated. Through the implementation 

of further mitigation measures these currently identified effects could be reduced to a minor negative or 

neutral effect. These measures, which are proposed to be investigated further during gate-2, include: 

• Re-routing the pipeline away from SSSIs and consultation with Natural England regarding SSSI 

and ancient woodland protection measures. 

• Investigate potential for an energy recovery option to reduce climate emissions during 

operation. 

• Consideration of heritage aspects when further developing the alignment of the pipeline. This 

should be done during design development and in consultation with Historic England and 

Council officers. 

• Sensitive siting of construction compounds, routing of construction traffic and limiting hours of 

working. This could reduce effects on the environment and amenity to a minor negative effect. 

In regard to the major negative climatic effects due to the expected level of operational carbon resulting 

from the proposed scheme, further mitigation measures have been identified but may not reduce this 

effect. The moderate negative effect relating to potential effects on air emissions during construction of 

the proposed scheme is not anticipated to alter following the implementation of further mitigation 

measures. 

As illustrated in Table 4.3 as well as major and moderate effects being reduced through the 

implementation of further mitigation measures, the adoption of further mitigation measures also reduces 

a number of identified minor negative effects to neutral effects.  
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4.3 Minworth Combined (215 Ml/d) 

This scheme has some major and moderate negative and major and moderate positive effects after 

consideration of currently embedded mitigation measures.  

Major negative effects include: 

• Biodiversity effects during construction as the scheme crosses two SSSIs and is close to other 

designated areas. 

• Effects on WFD biodiversity objectives during operation due to effects of discharge reduction 

from Minworth WwTW on the downstream Rivers Tame and Trent, a major negative flow effect 

with risk to WFD deterioration in five river water bodies (further details provided in the WFD 

report); 

• Effects on flows in the Rivers Tame and Trent. (further details provided in the WFD report); 

• Effects on WFD objectives during operation due to effects of discharge reduction from Minworth 

WwTW on the downstream Rivers Tame and Trent (further details provided in the WFD report); 

and 

• Effects on climatic factors due to the expected level of operational carbon resulting from the 

proposed scheme. 

 

Moderate negative effects include: 

• Impacts on local air quality due to increased HGV movements and other activities associated 

with construction. Part of the scheme would be within an AQMA. 

• Effects on heritage assets during construction due to the proximity of scheduled monuments, 

listed buildings and registered parks and gardens  

• Potential effects on the health and well-being of the local community during construction of the 

proposed development. 

 

Major positive effects are identified in respect of the scheme contributing to a resilient water supply. 

The additional water resource from this scheme will provide essential water supply infrastructure to help 

support a sustainable socio-economy.  Furthermore, with respect to climatic factors this scheme 

provides additional water resource and will during operation assist the reliable transfer of water, 

therefore reducing the vulnerability to drought risks associated with climate change and improving 

resilience to the likely effects of climate change. A further moderate positive effect was identified with 

respect to potential economic opportunities during construction. 

Some of the major and moderate negative effects identified after consideration of the currently costed 

for embedded mitigation measures could potentially be further mitigated. Through the implementation 

of further mitigation measures these currently identified effects could be reduced to a minor negative or 

neutral effect. These measures, which are proposed to be investigated further during gate-2, include: 

• Re-routing the pipeline away from SSSIs and consultation with Natural England regarding SSSI 

and ancient woodland protection measures. 

• Investigate potential for an energy recovery option to reduce climate emissions during 

operation. 

• Consideration of heritage aspects when further developing the alignment of the pipeline. This 

should be done during design development and in consultation with Historic England and 

Council officers. 

• Sensitive siting of construction compounds, routing of construction traffic and limiting hours of 

working. This could reduce effects on the environment and amenity to a minor negative effect. 

The further development of operating conditions for wastewater transfer and further hydro-ecological 

and water quality assessment of effects of major change in flow regime in the Rivers Tame and Trent 

could reduce a major adverse effects on both WFD biodiversity and Water flows objectives to moderate. 

In regard to the major negative climatic effects due to the expected level of operational carbon resulting 

from the proposed scheme, further mitigation measures have been identified but may not reduce this 

effect. The moderate negative effect relating to potential effects on air emissions during construction of 
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the proposed scheme is not anticipated to alter following the implementation of further mitigation 

measures.  

As illustrated in Table 4.3 as well as major and moderate effects being reduced through the 

implementation of further mitigation measures, the adoption of further mitigation measures also reduces 

a number of identified minor negative effects to neutral effects.  

4.4 Minworth / GUC (100 Ml/d) 

This scheme has three major negative effects, one moderate negative effect and one moderate positive 

effect after consideration of currently embedded mitigation measures.  

Major negative effects are associated with risk to WFD deterioration for biodiversity related objectives; 

effects on water flows in the Rivers Tame and Trent and also water quality; in addition to potential non 

compliance with targets in five WFD river water bodies. 

 

The moderate negative effect is associated with effects on local air quality due to increased HGV 

movements and other activities associated with construction. The scheme would be within an AQMA. 

 

Moderate positive effects are identified in respect of the scheme contributing to a resilient water supply. 

The additional water resource from this scheme will provide essential water supply infrastructure to help 

support a sustainable socio-economy.   

 

As illustrated in Table 4.3 the three major negative effect on biodiversity WFD objectives; surface water 

flows and quality; and WFD objectives could potentially be reduced to three moderate negative effects 

with adoption of further mitigation measures. These measures would comprise further development of 

operating conditions for effluent transfer and further hydro-ecological and water quality assessment of 

effects of major change in flow regime in the Rivers Tame and Trent. 

The adoption of further mitigation measures specified would also potentially reduce five minor negative 

effects to neutral effects.  
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5 Conclusions and recommendations 

5.1 Introduction 

As set out in section 4, some major and moderate negative and positive effects have been identified 

for each of the three schemes assessed within the Minworth SRO, which is to be expected given the 

scale of the proposed schemes. 

The negative effects in particular are dependent on the specific geographical setting of the option and 

its proximity (or otherwise) to sensitive environmental, human and built receptors. Some of these major 

negative effects identified are temporary in nature and largely unavoidable while construction works 

take place. Some exist as a consequence of the scale of the proposed works, whilst others may be able 

to be mitigated with investigation of further measures. The beneficial effects have been identified in 

respect of providing additional water resource, contributing to a resilient water supply, helping to support 

a sustainable socio-economy and reducing the vulnerability to drought risks associated with climate 

change and improving resilience to the likely effects of climate change.   

In discussions with WRSE it is understood that the SEA assessments undertaken for the WRSE 

regional plan, whilst broadly consistent, show some variances mainly around the benefits of this large 

scale option. For example, in terms of this option providing economic and social benefits to the South 

East by delivering a reliable and secure water supply as well as in terms of positive effects during 

construction such as employment and economic benefits. Both of these factors are considered relevant, 

especially when considering this large scale potential development. Whilst these factors have not been 

taken into account in the WRSE regional plan assessments consideration of these potential benefits 

have been taken into account in the SEA assessment of the Minworth SRO schemes. As set out above 

and in the SEA assessment output tables in Appendix A6. 

Section 4 sets out the key major and moderate effects, prior to the adoption of potential further mitigation 

measures. Section 5.2 sets out proposed gate-2 works, which includes a summary of key further 

investigations and works proposed during gate-2 that will help to identify further mitigation measures to 

potentially reduce the identified effects further. It should be noted that the further mitigation measures 

identified have not been costed for or integrated into detailed design at this stage. In consequence, 

these measures are subject to more detailed assessment and at this stage the effectiveness of these 

measures has still to be fully determined. 

In addition to the identification and assessment as to the effectiveness of further mitigation measures it 

is proposed as part of gate-2 activities to reaffirm the identified embedded mitigation measures set out 

as part of these assessments.  

Further work on co-ordination with the regional plan assessments are proposed to be undertaken as 

part of gate-2 activities.  

5.2 Gate 2 works 

The environmental assessment work will be iterative throughout the gated process drawing on 

additional engineering design, modelling and data that becomes available as work progresses. 

It is recommended that gate-2 works should both confirm the proposed embedded mitigation measures 

set out in the assessment tables in Appendix A6 and the conceptual design reports and include 

consideration and review of the recommended further mitigation measures. These recommended 

further mitigation measures are identified within each of the SEA output tables in Appendix A6. 

Consideration of potential cumulative effects and interactions with other major projects identified in 

programmes and plans should also be assessed during gate-2. 

Key gate-2 works during construction and operation, are outlined below.  
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5.2.1 Key gate-2 works for Minworth / STT (115 Ml/d) 

Key recommended further mitigation measures to be undertaken during gate-2 works during 

construction for the Minworth / STT 115 Ml/d scheme include: 

• Review and confirm the proposed embedded mitigation measures set out in the SEA 

assessment output tables and conceptual design reports; 

• Discussions with regulators and stakeholders on pipeline routing; 

• Re-routing the pipeline away from SSSIs and consultation with Natural England regarding SSSI 

and ancient woodland protection measures. 

• Investigate further key areas for BNG opportunities; 

• Consideration of heritage aspects when further developing the alignment of the pipeline. This 

should be done during design development and in consultation with Historic England and 

Council officers. 

• Sensitive siting of construction compounds, routing of construction traffic and limiting hours of 

working. This could reduce effects on the environment and amenity to a minor negative effect. 

• Obtain relevant biological record centre data once common pipeline corridors are identified, to 

aid pipeline route optimisation; 

• Desk based assessment of recreational impacts once site selection work and pipeline 

optimisation complete; 

• Desk based assessment with ground truthing of acceptable crossing points of the watercourses 

(where there is existing infrastructure, no wetland habitat) to identify common crossing points 

to be used by pipelines where possible; 

• Desk based air quality assessments to be completed, once construction information available 

(duration of works, plant, HGV movements) to further assess risk of exceeding critical loads 

during construction; 

• Where site selection and common pipeline corridors can be determined, obtain relevant 

protected species information; 

• Development of measures to be included in the CEMP for example approved traffic routes; 

• Consideration of additional tunnelling to avoid sensitive areas for example all A roads, water 

courses, priority habitats; 

• Consider minimising the extent of construction works and the level of pipeline works being 

undertaken at any one point to mitigate impacts on designated landscapes and agricultural 

land; 

• Investigate use of renewables. 

 

Key recommended further mitigation measures to be undertaken during gate-2 works during operation 

for the Minworth / STT 115 Ml/d scheme include: 

• Review and confirm the proposed embedded mitigation measures set out in the SEA 

assessment output tables and conceptual design reports. 

• Discussions with regulators and stakeholders on permitted discharges; 

• Further detailed studies to assess the effects on aquatic ecology at specific locations. These 

studies would increase confidence in the assessment conclusions and lead to the identification 

of additional targeted and specific mitigation measures to be incorporated into the detailed 

design; 

• Further consideration of the operational regime during key migration periods for biodiversity 

including further survey work and monitoring to confirm the magnitude of impacts on river 

margins downstream of the discharge pipeline and also to understand the magnitude of flow 

effects in the River Tame; 

• Further development of the delivery of Biodiversity Net Gain (BNG) to offset construction 

losses; 

• Monitoring of impacts on river margins; 

• Investigate waste minimisation; 

• Investigate use of renewables; and  
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• Development of enhancement measures. For example, there is the opportunity to improve 

footpaths and connections in and around parts of the schemes as part of the construction work. 

In addition, the achievement of environmental net gain and biodiversity net gain may need to 

consider offsite locations. 

5.2.2 Key gate-2 works for Minworth Combined (215 Ml/d) 

Key recommended further mitigation measures to be undertaken during gate-2 works during 

construction for the Minworth combined 215 scheme would be the same as those identified for the 

Minworth / STT 115 Ml/d scheme set out in section 5.2.1 of this report.  

Key recommended further mitigation measures to be undertaken during gate-2 works during operation 

for the Minworth 215 combined scheme include: 

• Review and confirm the proposed embedded mitigation measures set out in the SEA 

assessment output tables and conceptual design reports. 

• Discussions with regulators and stakeholders on permitted discharges; 

• Further detailed studies to assess the effects on aquatic ecology at specific locations. These 

studies would increase confidence in the assessment conclusions and lead to the identification 

of additional targeted and specific mitigation measures to be incorporated into the detailed 

design; 

• Further consideration of the operational regime for wastewater transfer; 

• Further consideration hydro-ecological and water quality assessments and monitoring to 

understand the magnitude of flow effects in the Rivers Tame and Trent; 

• Further development of the delivery of Biodiversity Net Gain (BNG) to offset construction 

losses; 

• Monitoring of impacts on river margins; 

• Investigate waste minimisation; 

• Investigate use of renewables; and  

• Development of enhancement measures. For example, there is the opportunity to improve 

footpaths and connections in and around parts of the schemes as part of the construction work. 

In addition, the achievement of environmental net gain and biodiversity net gain may need to 

consider offsite locations. 

5.2.3 Key gate-2 works for Minworth / GUC (100 Ml/d) 

Key gate-2 works during construction for the Minworth / GUC  scheme include: 

• Review and confirm the proposed embedded mitigation measures set out in the SEA 

assessment output tables and CDRs. 

• If site specific ecological assessments identify any impacts to protected species or habitats 

associated with the construction work, appropriate mitigation measures will be identified and 

implemented including (where appropriate) relocation of such species in advance of the works 

being undertaken;  

• Ground investigations to be undertaken prior to commencement of works to identify necessary 

mitigation measures;  

• Consideration of the use of rail for transporting construction materials and application of 

approved traffic routes for construction traffic to minimise impacts on local roads. 

• Investigate use of renewables; 

• Consider minimising the extent of construction works within the greenbelt; 

• Consultation with Historic England to identify mitigation measures in particular in relation to the 

listed buildings and conservation area within proximity; 

• Construction compounds to be sited sensitively and away from residential areas. Also the hours 

of working associated with the construction of the treatment works, other sites and pipeline 

route to be limited to minimise amenity and environmental impacts; and  

• Investigate waste minimisation. 
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Key gate-2 works during operation for the Minworth / GUC scheme include: 

• Review and confirm the proposed embedded mitigation measures set out in the SEA 

assessment output tables and CDRs. 

• Hydrological surveys of the River Trent to understand the risk of reduced inflows from the Tame 

and subsequently the Humber Estuary. This would inform further mitigation to be implemented. 

• Further development of the delivery of Biodiversity Net Gain (BNG) to offset construction 

losses; 

• For the effects on priority species, further survey work and monitoring is required to understand 

the magnitude of flow effects in the River Tame; 

• For effects on WFD objectives and surface water flows and quality, further development of 

operating conditions for effluent transfer and further hydro-ecological and water quality 

assessment of effects of major change in flow regime in the Rivers Tame and Trent is required. 

• Investigate potential for an energy recovery option; and  

• Screening where settings of heritage assets would be affected. 
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Appendices 
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A1 Summary of Key Issues 
 

A summary of the issues associated with the SEA topic areas that has helped inform the development 

of the SEA objectives and associated indicator questions is set out below.  

Biodiversity, Flora and Fauna Key Issues 

The key sustainability issues arising from the baseline assessment for biodiversity are : 

• The need to protect or enhance the region’s biodiversity, particularly protected sites 

designated for nature conservation. 

• The need to avoid activities likely to cause irreversible damage to natural heritage. 

• The need to take opportunities to improve connectivity between fragmented habitats.  

• The need to control the spread of Invasive Non-Native Species (INNS). 

• The need to engage more people in biodiversity issues so that they personally value 

biodiversity and know what they can do to help, including through recognising the value of the 

ecosystem services. 

Soil Key Issues 

The key sustainability issues arising from the baseline assessment for soil are: 

• The need to protect geological features of importance and maintain and enhance soil function 

and health. 

• The need to manage the land more holistically at the catchment level, benefitting landowners, 

other stakeholders, the environment and sustainability of natural resources (including water 

resources). 

• The need to make use of previously developed land (brownfield land) and to reduce the 

prevalence of derelict land in the region. 

Water Key Issues 

The key sustainability issues arising from the baseline assessment for water are: 

• The need to maintain the quantity and quality of groundwater resources taking into account 

WFD status targets. 

• The need to improve the resilience, flexibility and sustainability of water resources in the 

region, particularly in light of potential climate change impacts on surface waters and 

groundwaters.  

• The need to ensure sustainable abstraction. 

• The need to ensure that people understand the value of water. 

• The need to reduce and manage flood risk. 

Air Key Issues 

The key sustainability issue arising from the baseline assessment for air quality is: 

• The need to reduce air pollutant and greenhouse emissions and limit air emissions to comply 

with air quality standards. 

Climatic Key Issues 

The key issues arising from the baseline assessment for climate are: 

• The need to reduce greenhouse gas emissions (industrial processes and transport). 

• The need to mitigate against climate change through the reduction in greenhouse gas 

emissions in order to contribute to risk reduction over the long term. 

• The need to adapt to the impacts of climate change for example through, sustainable water 

resource management, water use efficiencies, specific aspects of natural ecosystems (e.g. 

connectivity), as well as accommodating potential opportunities afforded by climate change. 

Landscape and Visual Amenity Key Issues 

The key issue arising from the baseline assessment for landscape and visual amenity is: 
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• The need to protect and improve the natural beauty of the region’s AONBs, National Parks 

and other areas of natural beauty. 

Historic Environment Key Issues 

The key issue arising from the baseline assessment for the historic environment is: 

• The need to conserve or enhance sites of archaeological importance and cultural heritage 

interest, and their settings, particularly those which are sensitive to the water environment. 

Population and Human Health Key Issues 

The key sustainability issues arising from the baseline assessment for population and human health 

are: 

• The need to ensure water supplies remain affordable especially for deprived or vulnerable 

communities  

• The need to ensure public awareness of drought conditions and importance of maintaining 

security of supply without the need for emergency drought measures.   

• The need to ensure water quantity and quality is maintained for other users including tourists, 

recreational users and other users such as farmers. 

• The need to ensure a balance between different aspects of the built and natural environment 

that will help to provide opportunities local residents and tourists, including opportunities for 

access to recreation resources and the natural and historic environment. 

• The need to accommodate an increasing population 

• Sites of nature conservation importance, heritage assets, water resources, important 

landscapes and public rights of way contribute to recreation and tourism opportunities and 

subsequently health and well-being and the economy. 

Material Assets Key Issues 

The key sustainability issues arising from the baseline assessment for material assets are: 

• The need to minimise the consumption of resources, including water and energy. 

• Need to reduce leakage from the water supply system. 

• Daily consumption of water resources is higher than the national average in the area and 

there is a need to encourage more efficient use. 

• The need to reduce the total amount of waste produced in the region, from all sources, and to 

reduce the proportion of this waste sent to landfill. 
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A6 Assessments 
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Executive Summary 
Water companies in England and Wales are required to produce a Water Resources Management Plan 

(WRMP) every five years. The Plan sets out how the company intends to maintain the balance between 

supply and demand for water over the selected planning horizon (minimum 25 years) in order to ensure 

security of supply in each of the water resource zones making up its supply area. 

Following submission of WRMPs in 2019, Ofwat through the Price Review 2019 (PR19) Final 

Determination, has identified the potential for companies to jointly deliver strategic regional water 

resources solutions to secure long-term resilience on behalf of customers while protecting the 

environment and benefiting wider society. 

As part of the assessment of companies’ PR19 business plans, Ofwat introduced proposals to support 

the delivery of Strategic Regional Water Resource Options (SROs) over the next 5 to 15 years with 

solutions considered to be ‘construction ready’ for the 2025-2030 period. Ofwat’s Final Determination1  

in December 2019 set out a gated process for the co-ordination and development of a consistent set of 

SROs. 

This gated process provides a mechanism for the industry, regulators, stakeholders and customers to 

input into the development and scheduling of these strategic solutions, through a combined set of 

statutory and regulatory processes. These include the National Framework, Drinking Water Safety 

Plans, Business Plans and WRMPs. The group of water companies involved in developing SROs 

(known as the All Company working Group – ACWG), (consisting of Affinity Water, Anglian Water, 

Severn Trent Water, Southern Water, South West Water, Thames Water, United Utilities and Wessex 

Water) published a joint company statement reiterating a commitment to continue working with the 

Regulators' Alliance for Progressing Infrastructure Development (RAPID), the Environment Agency 

(EA), Natural Resources Wales (NRW), Ofwat and the Drinking Water Inspectorate (DWI) to make all 

of the planning processes and statutory timetables a success. 

The Minworth SRO has been identified as an SRO in the PR19 Final Determination, with funding 

allocated to Severn Trent Water (STW) and Affinity Water (AW). The Minworth SRO is a wastewater 

augmentation option that will provide treated wastewater from the wastewater treatment works which 

can be discharged into the River Avon to support the River Severn to River Thames Transfer or 

discharged into the canal network to support the Grand Union Canal transfer. This solution has a 

capacity up to 215Ml/d. 

The ACWG methodology2 states that the Habitats Regulations Assessment (HRA) for each SRO should 

be undertaken in accordance with available guidance for England and Wales and should be based on 

a precautionary approach as required under the HRA process. The requirement for a HRA is 

established through the Conservation of Habitats and Species Regulations 2017 (as amended), 

commonly referred to as the Habitats Regulations. 

As the gate-1 submission does not form a statutory plan or project, STW and AF have undertaken an 

assessment of the implications of the different elements contained of the Minworth SRO by adopting 

the principles of the HRA process to help identify risks to feasibility and deliverability of these elements 

as well as the additional monitoring and assessment work required to inform the formal HRA at gate-2. 

An in-combination assessments with other SROs, non-SRO options and other plans and projects has 

not been undertaken. It is understood that such assessments will be undertaken as part of the relevant 

regional plan or WRMP24 assessment processes. 

 

 

 

 

1 Ofwat (2019), PR19 Final Determinations, Strategic regional water resource solutions appendix 
2 Mott MacDonald Limited (2020). All Companies Working Group WRMP environmental assessment guidance and 
applicability with SROs. Published October 2020 
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1 Introduction 

1.1 Background and purpose of report 

Water companies in England and Wales are required to produce a Water Resources Management Plan 

(WRMP) every five years. The Plan sets out how the company intends to maintain the balance between 

supply and demand for water over the selected planning horizon (minimum 25 years) in order to ensure 

security of supply in each of the water resource zones making up its supply area. 

Following submission of WRMPs in 2019, Ofwat through the Price Review 2019 (PR19) Final 

Determination, has identified the potential for companies to jointly deliver strategic regional water 

resources solutions to secure long-term resilience on behalf of customers while protecting the 

environment and benefiting wider society. As part of the assessment of companies’ PR19 business 

plans, Ofwat introduced proposals to support the delivery of Strategic Regional Water Resource Options 

(SROs) over the next 5 to 15 years with solutions considered to be ‘construction ready’ for the 2025-

2030 period. Ofwat’s Final Determination3  in December 2019 set out a gated process for the co-

ordination and development of a consistent set of SROs. 

This gated process provides a mechanism for the industry, regulators, stakeholders and customers to 

input into the development and scheduling of these strategic solutions, through a combined set of 

statutory and regulatory processes. These include the National Framework, Drinking Water Safety 

Plans, Business Plans and WRMPs. The group of water companies involved in developing SROs 

(known as the All Company working Group – ACWG), (consisting of Affinity Water, Anglian Water, 

Severn Trent Water, Southern Water, South West Water, Thames Water, United Utilities (UU) and 

Wessex Water) published a joint company statement reiterating a commitment to continue working with 

the Regulators' Alliance for Progressing Infrastructure Development (RAPID), the Environment Agency 

(EA), Natural Resources Wales (NRW), Ofwat and the Drinking Water Inspectorate (DWI) to make all 

of the planning processes and statutory timetables a success. 

The Minworth SRO has been identified as an SRO in the PR19 Final Determination, with funding 

allocated to Severn Trent Water (STW) and Affinity Water (AW). The Minworth SRO is a wastewater 

augmentation option that will provide treated wastewater from the wastewater treatment works which 

can be discharged into the River Avon to support the River Severn to River Thames Transfer or 

discharged into the canal network to support the Grand Union Canal transfer. This solution has a 

capacity up to 215Ml/d. 

In October 2020, the ACWG, published4 environmental assessment methods for SROs which is aligned 

to the draft Water Resources Planning Guideline (WRPG): Working Version for Water Resource 

Management Plan 2024 (WRMP24) to increase the consistency of environmental assessment and the 

evaluation of impacts on environmental water quality in particular. 

The ACWG methodology states that the Habitat Regulation Assessment (HRA) for each SRO should 

be undertaken in accordance with available guidance for England and Wales and should be based on 

a precautionary approach as required under the HRA process. The requirement for a Habitat Regulation 

Assessment is established through the Conservation of Habitats and Species Regulations 2017 (as 

amended), commonly referred to as the Habitats Regulations. Under Regulations 63 and 105, any plan 

or project which is likely to have a significant effect on a European site (either alone or in-combination 

with other plans or projects) and is not directly connected with, or necessary for the management of the 

site, must be subject to a HRA to determine the implications for the site in view of its conservation 

objectives. 

As such, each SRO should meet the requirements of the Habitats Regulations before implementation.  

The amended 2017 Habitats Regulations have created a national site network on land and at sea, 

including both the inshore and offshore marine areas in the UK. The national site network includes: 

 

3 Ofwat (2019), PR19 Final Determinations, Strategic regional water resource solutions appendix 
4  
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(b) (b) any other reasons which the competent authority, having due regard to the opinion of 

the Appropriate Authority, consider to be imperative reasons of overriding public interest. 

Regulation 105 of the Habitats Regulations states: 

105. — (1) Where a land use plan — 

(a) is likely to have a significant effect on a European site or a European offshore marine site 
(either alone or in combination with other plans or projects), and 

(b) (b) is not directly connected with or necessary to the management of the site, the plan-
making authority for that plan must, before the plan is given effect, make an appropriate 
assessment of the implications for the site in view of that site’s conservation objectives. 

(2) The plan-making authority must for the purposes of the assessment consult the appropriate 

nature conservation body and have regard to any representations made by that body within 

such reasonable time as the authority specify. 

(3) They must also, if they consider it appropriate, take the opinion of the general public, and if 

they do so, they must take such steps for that purpose as they consider appropriate. 

(4) In the light of the conclusions of the assessment, and subject to regulation 103 

(considerations of overriding public interest), the plan-making authority or, in the case of a 

regional strategy, the Secretary of State must give effect to the land use plan only after having 

ascertained that it will not adversely affect the integrity of the European site or the European 

offshore marine site (as the case may be). 

(5) A plan-making authority must provide such information as the appropriate authority may 

reasonably require for the purposes of the discharge of the obligations of the appropriate 

authority under this Chapter. 

(6) This regulation does not apply in relation to a site which is — 

(a) a European site by reason of regulation 8(1)(c), or 

(b) a European offshore marine site by reason of regulation 15(c) of the 2007 Regulations (site 

protected in accordance with Article 5(4) of the Habitats Directive).  

Best practice guidance10 recommends that if there are no alternative solutions and if, in exceptional 

circumstances, it is proposed that a Plan be adopted despite the fact that it may adversely affect the 

integrity of a European site, the HRA will need to address and explain the Imperative Reasons of 

Overriding Public Interest (IROPI) which the Plan making authority considers to be sufficient to outweigh 

the potentially adverse effects on the European site(s). As noted above, the HRA process will be applied 

to help identify risks to feasibility and deliverability of the schemes. As such, it is expected that schemes 

that are likely to result in adverse effects on site integrity will either be amended or will not be taken 

forward for consideration in gate-2.  

1.3 Structure of the report 

The report is divided into the following sections:  

• Section 1: This introduction  

• Section 2: Provides a background to the Minworth SRO  

• Section 3: Provides the methodology adopted for the HRA 

• Section 4: Provides the results of the screening of the individual Minworth schemes 

• Section 5: Information to inform the Appropriate Assessment  

• Section 6: Conclusions and Recommendations  

 

 

10 Tyldesley, D. & Chapman, C. (2013). The Habitats Regulations Assessment Handbook, February 2021 edition UK: DTA 
Publications Limited.. 
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2 Minworth SRO 

2.1 Introduction 

The Minworth SRO considered integral to a Severn to Thames Transfer (STT) System and in the 

delivery of the Grand Union Canal (GUC) transfer SRO. 

A STT conveying raw water from the lower River Severn into the upper or middle River Thames via an 

interconnector would increase the catchment area from which water resources can be drawn to the 

south-east of England. In addition to any flows that may be available to be abstracted under licence 

from the River Severn, a range of raw water transfer supporting source options for the STT are under 

consideration to provide additional resource.  

The STT SRO comprises 2 principal aspects: 

1. Severn to Thames Conveyance – Deerhurst to Culham pipeline or canal conveyance, including 

piping to Culham. 

2. Source rivers used to transport water associated with supported abstractions (rivers Vyrnwy, 

Severn, Avon and Thames). 

In order for all of the STT Support Elements to be able to deliver the water into the STT System there 

is a requirement for these water supplies to be replaced with other water sources (aspect 2 above). The 

provision of this additional water is covered under separate SROs that provide the facilities to enable 

supporting flows for the STT System.  

These SROs include the Minworth SRO, STW Sources SRO, UU Sources SRO and UU Lake Vyrnwy 

SRO. The STT System, therefore, comprises the STT SRO and the source SROs which would be 

required to work as a combined system to deliver the required outputs into the River Thames.   

As noted above, the Minworth SRO is also critical in the delivery of the GUC Transfer SRO which will 

comprise of the transfer of treated wastewater down the GUC to supply AW. This comprises of a new 

tertiary treatment process before a direct discharge into the canal network, canal transfer to a new 

abstraction near Hemel Hempstead, and the onward transfer of raw water to a new water treatment 

works and expanded reservoir. The HRA for GUC is considered within the GUC SRO submission, and 

it is just the tertiary treatment and the removal of up to 100 Ml/d of wastewater discharge to the River 

Tame, which is being assessed within this HRA study. The GUC work is jointly managed in partnership 

between the water companies and Canal & River Trust. This solution ranges from 50 to 100 Ml/d in 

capacity. 

 Minworth SRO includes three schemes: 

1. Minworth / GUC (100 Ml/d) 

2. Minworth / STT (115 Ml/d) 

3. Minworth Combined (215 Ml/d) 

 

A more detailed description of each element is provided in the Figure 2.1 and in the sections below. 
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2.2 Minworth / GUC (100 Ml/d)  

Currently treated wastewater from the Minworth wastewater treatment works (WwTW) is discharged 

into the River Tame, a tributary of the River Trent.  It is proposed to divert a 100 Ml/d portion of this 

treated wastewater to the GUC system.  

This assessment relates to the upgrade to the WwTW site associated with the discharge into the GUC 

and with a capacity of up to 100 Ml/d. The discharge into the GUC will require upgrades to ensure 

discharges of a maximum of 0.2mg/l Total Phosphorous. This will consist of the installation of Ballasted 

Magnetite Coagulation (CoMagTM, Evoqua) Technology. All construction will be within the existing 

boundaries of the Minworth WwTW site. This assessment also considers any impacts on the River 

Tame system regarding the diversion of up to 100Ml/d of treated wastewater discharge from Minworth. 

The pipeline and discharge of 100Ml/d to the GUC is considered under the GUC Transfer SRO and 

does not form part of this assessment.  

2.3 Minworth / STT (115 Ml/d) 

Currently treated wastewater from the Minworth WwTW is discharged into the River Tame, a tributary 

of the River Trent.  It is proposed to divert a 115 Ml/d portion of this treated wastewater to a new outfall 

on the River Avon and hence into the River Severn catchment to support STT abstraction from the River 

Severn at Deerhurst or Gloucester Docks. 

There would be an upgrade to the existing Minworth WwTW to improve the existing quality of 

wastewater to an acceptable standard for discharge to the River Avon. The discharge into the River 

Avon will require additional treatment technologies.  The upgrades for this option will include the 

installation of a Ballasted Magnetite Coagulation (CoMagTM, Evoqua) Technology, UV disinfection 

units and Granular Activated Carbon units. All construction will be within the existing boundaries of the 

Minworth WwTW site. 

In addition, this element comprises a pumping station at the Minworth WwTW site and pipeline from the 

Minworth WwTW site to a new outfall on the River Avon. The pipeline from Minworth WwTW to the 

River Avon outfall would be some 37.6km in length. The outfall location has been identified, during 

studies undertaken a gate-1, and would be located on the River Avon to the south of Warwick.    

This assessment relates to the upgrade of the WwTW site associated with the discharge into the River 

Avon, and the pipeline to the River Avon. This assessment also considers any impacts on the River 

Tame system regarding the diversion of up to 115Ml/d of treated wastewater discharge from Minworth. 

The assessment of the discharge of some 115 Mld to the River Avon is considered as part of the STT 

SRO and does not form part of this assessment.  

 

2.4 Minworth Combined (215 Ml/d) 

Currently treated wastewater from the Minworth WwTW is discharged into the River Tame, a tributary 

of the River Trent.  It is proposed to divert a 215 Ml/d portion of this treated wastewater. With a 115 Ml/d 

portion being diverted to a new outfall on the River Avon and hence into the River Severn catchment to 

support STT abstraction from the River Severn at Deerhurst or Gloucester Docks and 100 Ml/d being 

diverted to the GUC. 

There would be upgrades to the existing Minworth WwTW site necessary to improve the existing quality 

of wastewater to an acceptable standard for each discharge location (as noted below). As a result of 

the analysis of the receiving water quality (canal and river) and the location of the potential wastewater 

discharges, different levels of treatment would be required for each option.   

The discharge into the GUC will require upgrades to ensure discharges of a maximum of 0.2mg/l Total 

Phosphorous. This will consist of the installation of Ballasted Magnetite Coagulation (CoMagTM, 

Evoqua) Technology.  
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The discharge into the River Avon will require additional treatment technologies.  The upgrades for this 

option will include the installation of a Ballasted Magnetite Coagulation (CoMagTM, Evoqua) 

Technology, UV disinfection units and Granular Activated Carbon units.  

The upgrade works in both cases will be located in the same area of the existing WwTW site. All 

construction will be within the existing boundaries of the Minworth WwTW site. 

In addition, this element comprises a pumping station at the Minworth WwTW site and a pipeline from 

the Minworth WwTW site to a new outfall on the River Avon. The pipeline from Minworth WwTW to the 

River Avon outfall would be some 37.6km in length. The outfall location has been identified, during 

studies undertaken at gate-1, and would be located on the River Avon to the south of Warwick.    

This assessment relates to the upgrade of the WwTW site associated with discharges to both the River 

Avon and the GUC, and the pipeline to the River Avon. This assessment also considers any impacts 

on the River Tame system regarding the diversion of up to 125Ml/d of treated wastewater discharge 

from Minworth. 

The assessment of the discharge of some 115 Mld to the River Avon is considered as part of the STT 

SRO and does not form part of this assessment. The pipeline and discharge of 100Ml/d to the GUC is 

considered under the GUC Transfer SRO and does not form part of this assessment. 
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5 Information to Inform Stage 2 Appropriate Assessment  

5.1 Humber Estuary SAC and Ramsar 

5.1.1 Baseline 

The Humber Estuary separates the historic counties of Yorkshire and Lincolnshire. The Special Area of 
Conservation (SAC) extends about 70km from the mouth of the Humber, past the ports of Grimsby, 
Immingham, Hull and Goole and up to the limit of saline intrusion on the rivers Ouse and Trent. The 
Humber Estuary is a large estuary with a high tidal range (macro-tidal). The high suspended sediment 
loads in the estuary feed a dynamic and rapidly changing system of accreting and eroding intertidal and 
sub-tidal mudflats and sandflats as well as saltmarsh and reedbeds. Other notable habitats include a 
range of sand dune types in the outer estuary, together with sub-tidal sandbanks and coastal lagoons. 
A number of developing managed realignment sites on the estuary also contribute to the wide variety 
of estuarine and wetland habitats. The estuary supports a full range of saline conditions from the open 
coast to the limit of saline intrusion. As salinity declines upstream tidal reedbeds and brackish saltmarsh 
communities fringe the estuary. 

Significant fish species include river lamprey and sea lamprey which migrate through the estuary to 
breed in the rivers of the Humber catchment. Grey seals come ashore in autumn to form large breeding 
colonies on the sandy shores of the south bank around Donna Nook. 

In addition to hosting an impressive array of habitats and species, the Humber Estuary is also an 
important industrial area and busy commercial waterway, and is a major contributor to the local and 
national economy. The estuary houses the largest shipping complex in the UK, with the ports of the 
estuary accounting for 13-15% of the UK seaborne trade. Industries along the estuary include chemical 
works, oil refinery complexes and power stations, with most of this activity located on the south bank of 
the middle estuary and around Hull on the north bank. 

5.1.2 River lamprey 

River lamprey occupy a large region from southern Norway to the western Mediterranean in coastal, 

transitional and freshwater waterbodies46. They are a primitive species that is widespread in the UK, 

occurring in many rivers from the Great Glen in Scotland at the northern extent and continuing 

southwards. Tiver lamprey migrate upstream from October – December and spawn from March - April. 

Access to these functional habitats is vital for the species to complete its lifecycle. A study in 2008 which 

looked at lamprey populations in the Yorkshire Ouse catchment concluded that the five main rivers in 

the catchment (Derwent, Swale, Wharfe, Nidd and Ure) all supported healthy populations of river 

lamprey ammocoetes, with two or more age classes usually present.47 The age of the study limits its 

reliability and basis on which to make an accurate judgment of condition of river lamprey in the 

catchment. Distribution of river lamprey in the River Trent is severely limited by Cromwell weir, which is 

considered as impassable to river lamprey. 

5.1.3 Sea lamprey 

Sea lamprey is the largest species present in the UK and it also occupies a larger region than river 

lamprey; from northern Norway to the western Mediterranean and eastern North America48. However, 

unlike river lamprey, it is absent from many northern and southern rivers in the UK due to pollution 

incidents and the construction of migratory barriers. Adult sea lamprey migrate upstream from April – 

May and spawn from late May – June. Access to these functional habitats is vital for the species to 

complete its lifecycle.  Sea lamprey presence is very low compared to river lamprey. A spawning survey 

carried out in 2011 recorded only 1 sea lamprey on the river Ure with no sightings or redds identified 

 

46 Maitland, P. S (2003). Ecology of the River, Brook and Sea Lamprey. Conserving Natura 2000 Rivers Ecology Series No. 
5. English Nature, Peterborough, 1 - 54.  
47 Nunn, A. D., Harvey, J. P., Noble, R. A. A. and Cowx, I. G. 2008. Condition assessment of lamprey populations in the 
Yorkshire Ouse catchment, north-east England, and the potential influence of physical migration barriers. Aquatic 
Conservation: Marine and Freshwater Ecosystems, 18, 175-189. 
48 Maitland, P. S (2003). Ecology of the River, Brook and Sea Lamprey. Conserving Natura 2000 Rivers Ecology Series No. 
5. English Nature, Peterborough, 1 - 54. 
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on any of the other major rivers49. Spawning surveys in 201550 recorded no adults, although had been 

tagged below Naburn weir, and only 5 redds were observed at Boroughbridge on the River Ure. This is 

amongst the lowest numbers of spawning sea lamprey recorded in recent years and together with the 

2011 data raises further concerns as to the status of sea lamprey within the Humber catchment. 

Distribution of sea lamprey in the River Trent is unknown however it is thought that distribution of the 

species is severely limited by Cromwell weir, which is considered as impassable. 

5.1.4 Conservation Objectives and Favourable Condition Targets  

Specific attributes and targets associated with the conservation objectives for each qualifying feature of 

the SAC are provided in Table 4.5 and current conservation status, SSSI condition assessment and 

site improvement plan are provided in Table 4.2. 

 

 

49 The Bellflask Ecological Survey Team. 2011. Survey of adult spawning in the Rivers Ure, Swale, Wharfe, Nidd and 
Derwent 2011 AND Summary of distribution and numbers of sea lamprey in the Rivers Ure, Swale, Wharfe, Nidd and 
Derwent 2003 to 2011 inclusive: The Bellflask Ecological Survey Team 
50 Bubb, D. 2015. Humber Sea Lamprey Monitoring Project: Paragon Ecology report to Natural England. 
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6 Conclusions and Recommendations 
The ACWG methodology states that the HRA for each SRO should be undertaken in accordance with 

available guidance for England and Wales and should be based on a precautionary approach as 

required under the HRA process. The requirement for a HRA is established through the Conservation 

of Habitats and Species Regulations 2017 (as amended), commonly referred to as the Habitats 

Regulations. 

As the gate-1 submission does not form a statutory plan or project, STW and AW has undertaken an 

assessment of the implications of the individual elements of the Minworth SRO by adopting the 

principles of the HRA process to help identify risks to feasibility and deliverability of the elements. 

The HRA screening has indicated that a risk of LSE has been identified for the Minworth combined (215 

Ml/d) element. As such, further assessment was required subject to the principles of the Stage 2 

Appropriate Assessment to identify if the element can meet the requirements of the integrity test and if 

further survey, assessment and mitigation development is required to provide greater certainty to any 

conclusions. 

The Appropriate Assessment concluded that adverse effects on the site integrity of the Humber Estuary 

SAC and Ramsar site was not predicted. Available data suggest that associated waterbodies do not 

provide off-site functional habitat. In addition, NE has identified that distribution of river and sea lamprey 

in the River Trent is severely limited by Cromwell weir, which is considered as impassable to river 

lamprey. 

Flows and water quality impacts will be limited to the reaches upstream of the confluence of the River 

Trent and the River Derwent and freshwater inflows, water quality and other estuarine process will be 

unaffected. 

However, it is recommended that detailed monitoring is undertaken, to further understand the 

hydrological, water quality  and geomorphological dynamics along the River Tame and River Trent and 

to determine if the expected reductions in flow (alone and in-combination with other plans and projects) 

could impact on qualifying habitats and species and to what extent. 

Surveys (including targeted surveys) are also required to confirm that the associated waterbodies do 

not provide supporting habitat for river and sea lamprey. 

The conclusion on the risk of LSE and adverse effects will need to be reviewed and updated (where 

required) as more information becomes available during completion of the gate-2 assessments, 

including any bespoke hydrological, habitat and/or water quality modelling. 
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1 Introduction 

1.1 Background and purpose of report  

Ofwat, through the PR19 Final Determination, has identified the potential for companies to jointly deliver 

strategic regional water resources solutions to secure long-term resilience on behalf of customers while 

protecting the environment and benefiting wider society. As part of the assessment of companies’ PR19 

business plans, Ofwat introduced proposals to support the delivery of Strategic Regional Water 

Resource Options over the next 5 to 15 years with solutions required to be ‘construction ready’ for the 

2025-2030 period. Ofwat’s Final Determination1  in December 2019 set out a gated process for 

development of Strategic Resource Options (SROs) for the co-ordination and development of a 

consistent set of SROs. 

This gated process provides a mechanism for the industry, regulators, stakeholders and customers to 

input into the development and scheduling of these strategic solutions, through a combined set of 

statutory and regulatory processes. These include the National Framework, Drinking Water Safety 

Plans, Business Plans and Water Resource Management Plans (WRMPs). The strategic regional 

working group (consisting of Affinity Water, Anglian Water, Severn Trent Water, Southern Water, South 

West Water, Thames Water, United Utilities and Wessex Water) published a joint company statement 

reiterating a commitment to continue working with the Regulators' Alliance for Progressing Infrastructure 

Development (RAPID), the Environment Agency (EA), Natural Resources Wales (NRW), Ofwat and the 

Drinking Water Inspectorate (DWI) to make all of the planning processes and statutory timetables a 

success. 

The Severn Trent Water (STW) – Minworth Source has been identified as an SRO in the PR19 Final 

Determination, with funding provided to STW and Affinity Water (AW). The Minworth SRO is a 

wastewater augmentation option that will provide treated wastewater from the wastewater treatment 

works which can be discharged into the River Avon to support the River Severn to River Thames 

Transfer, or discharged into the canal network to support the Grand Union Canal. Therefore, its delivery 

will benefit from development funding and RAPID facilitation. 

In October 2020, the group of Water Companies involved in developing SROs (known as the All 

Company Working Group - ACWG), published guidance2 for environmental assessment methods for 

SROs which is aligned to the draft Water Resources Planning Guideline (WRPG): Working Version for 

Water Resource Management Plan 2024 (WRMP24) to increase the consistency of environmental 

assessment and the evaluation of impacts on environmental water quality in particular. 

The ACWG guidelines indicate that the process requires Water Companies to provide the following 

information related to each SRO at the stage outlined (see Figure 1.1). 

 

 

  

 

1 Ofwat (2019), PR19 Final Determinations, Strategic regional water resource solutions appendix 
2 Mott MacDonald Limited (2020). All Companies Working Group WRMP environmental assessment guidance and applicability 
with SROs. Published October 2020 
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Figure 1.1 Environmental Assessment Integration with SRO Gates 
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2 Minworth Sources SRO 

2.1 Introduction 

The Minworth SRO sub-options are considered integral to a Severn to Thames Transfer (STT) System. 

In addition, some of the schemes are also integral in the delivery of the Grand Union Canal (GUC) 

transfer SRO. 

A STT conveying raw water from the lower River Severn into the upper or middle River Thames via an 

interconnector would increase the catchment area from which water resources can be drawn to the 

south-east of England. In addition to any flows that may be available to be abstracted under licence 

from the River Severn, a range of raw water Source Support Elements for the STT System are under 

consideration to provide additional resource.  

The STT SRO comprises 2 principal aspects: 

1. Severn to Thames Conveyance – Deerhurst to Culham pipeline or Cotswold canal conveyance, 

including piping to Culham – to convey the water from the River Severn to the River Thames; 

and  

2. STT Source Support Elements which comprise water resources that can be added, or not 

abstracted (redeployed), from the rivers Vyrnwy, Severn and Avon. 

These SROs include the Minworth SRO, STW Sources SRO, UU Sources SRO and UU Lake Vyrnwy 

SRO. The STT System, therefore, comprises the STT SRO and the source SROs which would be 

required to work as a combined system to deliver the required outputs into the River Thames.   

Minworth SRO can support GUC (up to 100Ml/d), it could support STT (up to 115Ml/d) or it could 

potentially support both transfer SROs (up to 215Ml/d). The SEA, WFD, HRA, BNG and Nat Cap 

assessments should consider the options in their entirety. For Minworth/GUC, this involves the site 

upon which treatment process upgrades are required, and any impacts on the River Tame system 

regarding the diversion of up to 100Ml/d of treated wastewater discharge from Minworth.  

For Minworth/STT (115Ml/d), this also involves the site upon which treatment process upgrades are 

required, although the process upgrades for this sub-option will have a larger footprint than those for 

Minworth/GUC. This assessment covering the 115Ml/d sub-option to support STT will involve a pipeline 

from the Minworth site to the River Avon, but the discharge will not be covered within this assessment 

to avoid ‘double counting’ with the STT SRO assessments. It will also assess any impacts on the River 

Tame system regarding the diversion of up to 115Ml/d of treated wastewater discharge from Minworth. 

For Minworth/both (215Ml/d), this sub-option is an amalgamation of the two previous sub-options. It 

involves Minworth supporting STT and GUC. Although both options are unlikely to be required at the 

same time period (to be determined by the regional planning process), this assessment will consider 

the potential effects of diverting up to 215Ml/d of treated wastewater from reaching the River Tame. It 

will also cover the treatment process upgrades required to ‘upgrade’ the existing Minworth WwTWs 

As noted above, the Minworth Sources SRO is also critical in the delivery of the GUC Transfer SRO 

which will comprise of the transfer of treated effluent down the GUC to supply Affinity Water. This 

comprises a direct discharge into the canal network, canal transfer to a new abstraction near Hemel 

Hempstead, and the onward transfer of raw water to a new water treatment works and expanded 

reservoir. It is expected that this work is jointly managed in partnership between the water companies 

and Canal & River Trust. This solution ranges from 50 to 100 Ml/d in capacity. 

Minworth SRO includes three schemes: 

1. Minworth / STT (115Ml/d): The development at the Minworth Wastewater Treatment Works 

(WwTW) and a pipeline to the River Avon for the transfer of treated effluent of up to 115 Ml/d.  

2. Minworth Combined (215Ml/d): The development at the Minworth WwTW and a pipeline to the 

River Avon for the transfer of treated effluent of up to 215 Ml/d. 

3. Minworth / GUC (100Ml/d): The development at the Minworth WwTW for the further treatment 

of effluent of up to 100 Ml/d. 
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 A more detailed description of each scheme is provided in the sections below. 

2.2 Minworth / STT (115 Ml/d) 

Currently treated wastewater from the Minworth Wastewater Treatment Works (WwTW) is discharged 

into the River Tame, a tributary of the River Trent.  It is proposed to divert a 115 Ml/d portion of this 

treated wastewater to a new outfall on the River Avon and hence into the River Severn catchment to 

support STT abstraction from the River Severn at Deerhurst or Gloucester Docks. 

There would be an upgrade to the existing Minworth WwTW to improve the existing quality of 

wastewater to an acceptable standard for discharge to the River Avon. The discharge into the River 

Avon will require additional treatment technologies.  The upgrades for this option will include the 

installation of a Ballasted Magnetite Coagulation (CoMagTM, Evoqua) Technology, UV disinfection 

units and Granular Activated Carbon units. All construction will be within the existing boundaries of the 

Minworth WwTW site. 

In addition, this element comprises a pumping station at the Minworth WwTW site and pipeline from the 

Minworth WwTW site to a new outfall on the River Avon. The pipeline from Minworth WwTW to the 

River Avon outfall would be some 37.6km in length. The outfall location has been identified, during 

studies undertaken a gate-1, and would be located on the River Avon to the south of Warwick.    

This assessment relates to the upgrade of the WwTW site associated with the discharge into the River 

Avon, and the pipeline to the River Avon. This assessment also considers any impacts on the River 

Tame system regarding the diversion of up to 115Ml/d of treated wastewater discharge from Minworth. 

The assessment of the discharge of some 115 Mld to the River Avon is considered as part of the STT 

SRO and does not form part of this assessment.  

2.3 Minworth Combined (215 Ml/d) 

Currently treated wastewater from the Minworth WwTW is discharged into the River Tame, a tributary 

of the River Trent.  It is proposed to divert a 215 Ml/d portion of this treated wastewater. With a 115 Ml/d 

portion being diverted to a new outfall on the River Avon and hence into the River Severn catchment to 

support STT abstraction from the River Severn at Deerhurst or Gloucester Docks and 100 Ml/d being 

diverted to the GUC. 

There would be upgrades to the existing Minworth WwTW site necessary to improve the existing quality 

of wastewater to an acceptable standard for each discharge location (as noted below). As a result of 

the analysis of the receiving water quality (canal and river) and the location of the potential wastewater 

discharges, different levels of treatment would be required for each option.   

The discharge into the GUC will require upgrades to ensure discharges of a maximum of 0.2mg/l Total 

Phosphorous. This will consist of the installation of Ballasted Magnetite Coagulation (CoMagTM, 

Evoqua) Technology.  

The discharge into the River Avon will require additional treatment technologies.  The upgrades for this 

option will include the installation of a Ballasted Magnetite Coagulation (CoMagTM, Evoqua) 

Technology, UV disinfection units and Granular Activated Carbon units.  

The upgrade works in both cases will be located in the same area of the existing WwTW site. All 

construction will be within the existing boundaries of the Minworth WwTW site. 

In addition, this element comprises a pumping station at the Minworth WwTW site and a pipeline from 

the Minworth WwTW site to a new outfall on the River Avon. The pipeline from Minworth WwTW to the 

River Avon outfall would be some 37.6km in length. The outfall location has been identified, during 

studies undertaken at gate-1, and would be located on the River Avon to the south of Warwick.    

This assessment relates to the upgrade of the WwTW site associated with discharges to both the River 

Avon and the GUC, and the pipeline to the River Avon. This assessment also considers any impacts 

on the River Tame system regarding the diversion of up to 125Ml/d of treated wastewater discharge 

from Minworth. 



Minworth SRO Environmental Report 
Ref:   |  Issue number 1  | 19/5/2021 

 

6 
 

ST Classification: OFFICIAL PERSONAL 

The assessment of the discharge of some 115 Mld to the River Avon is considered as part of the STT 

SRO and does not form part of this assessment. The pipeline and discharge of 100Ml/d to the GUC is 

considered under the GUC Transfer SRO and does not form part of this assessment. 

2.4 Minworth / GUC (100Ml/d) 

Currently treated wastewater from the Minworth WwTW is discharged into the River Tame, a tributary 

of the River Trent.  It is proposed to divert a 100 Ml/d portion of this treated wastewater to the GUC 

system.  

This assessment relates to the upgrade to the WwTW site associated with the discharge into the GUC 

and with a capacity of up to 100 Ml/d. The discharge into the GUC will require upgrades to ensure 

discharges of a maximum of 0.2mg/l Total Phosphorous. This will consist of the installation of Ballasted 

Magnetite Coagulation (CoMagTM, Evoqua) Technology. All construction will be within the existing 

boundaries of the Minworth WwTW site. This assessment also considers any impacts on the River 

Tame system regarding the diversion of up to 100Ml/d of treated wastewater discharge from Minworth. 

The pipeline and discharge of 100Ml/d to the GUC is considered under the GUC Transfer SRO and 

does not form part of this assessment.  
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3 Methodology 

3.1  Methodologies for gate-1 

 Natural Capital Assessment (NCA) 

A NCA has been carried out to identify the potential Natural Capital benefits and disbenefits of the 

Minworth Sources.  The primary aim of this work is to assess Natural Capital, related to the BNG 

opportunities and construction impacts to support decision making. We have accounted for 

socioeconomic aspects (recreation and amenity) to provide a more holistic view of natural and 

associated social capital. This socioeconomic element highlights the relationships between people and 

the affected environments and identifies how these relationships could change as a result of the 

elements.   

Following a high level screen assessment to identify the potential benefits and disbenefits of each 

Minworth Sources component (based on key data sources and expert judgement to supplement data 

gaps), the approach taken has been designed to satisfy the requirements of the key regulators  (i.e. 

Environment Agency (EA), Natural England (NE), Rapid) and requirements as stated in the Water 

Resources Planning Guideline (WRPG)3. The expert judgement is underpinned by key open-source 

data and review of associated environmental and habitat GIS mapped data related to the scheme 

footprint and surrounding area.  

The following provides a summary for key legislation/guidance, country applicability and our summary 

approach related to each for NCA and also biodiversity net gain since the later underpins the NCA 

biodiversity outputs as outlined in Section 2. 

• WRMP24 Supplementary Guidance4: Environment and society in decision-making, taking into 

account the assessment of five minimum ecosystem services (England) namely biodiversity, 

climate regulation (carbon storage); water purification and natural hazard regulation. 

• Environment Bill when announced, is supported by the BNG assessment (see A.7 for further 

info) via the Defra biodiversity metric (England).  

As a result the approach follows that outlined by the All Company Working Group (ACWG) 

environmental assessment guidance for Strategic Resource Options (SROs)5 (hereafter referred to as 

ACWG Guidance) whilst taking account of the key requirements above and draws on the WRSE 

Regional Plan Environmental Assessment guidance6 and EA7 and NRW’s8 Water Resources Planning 

Guideline (WRPG) WRMP24 Supplementary Guidance on Environment and Society in Decision-

Making. RAPID gate-1 expectations for Natural Capital Assessment have been incorporated which 

include:    

• Desktop baseline assessment of the five key metrics as included in the WRPG3 (plus the 

additional socioeconomic metric); 

• List of assumptions made during the assessment including but not limited to: a theory-based 

Zone of Influence (ZoI); the use of landcover data derived from satellite imagery and;  

• The application of a Gross Domestic Product (GDP) inflator for monetised value adjustment 

(where applicable).  

 

3 Environment Agency, Ofwat & Natural Resources Wales (2020) Water Resources Planning Guideline. 17th March 2021. 
Available at https://www.gov.uk/government/publications/water-resources-planning-guideline/water-resources-planning-
guideline. Accessed 29/04/2021. 
4 Water Resources Planning Guideline. Supplementary Guidance Environment and society in decision-making. Available via 

request: water-company-plan@environmnent-agency.gov.uk  
5 All Company Working Group (2020). WRMP environment assessment guidance and applicability with SROs 
6 Mott MacDonald (2020) WRSE Regional Plan Environmental Assessment Methodology Guidance 
7 Environment Agency (2020) Water resources planning guideline 2024 supplementary guidance- Environment and society in 
decision-making (England). 
8 Natural Resources Wales (2020) Water resources planning guideline 2024 supplementary guidance- Environment and society 
in decision-making (Wales). 
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The NCA output at gate-1 is high-level and intrinsically linked to the BNG (i.e.  provides the Natural 

Capital biodiversity assessment). Where feasible, valuations (both spatially quantitative and monetised) 

have been provided, noting key assumptions/limitations especially in the context of outline design 

related limitations as detailed in A1.1   At gate-1 the required focus is to provide a Natural Capital 

baseline. The assessment has therefore focused on construction related losses and potential gain 

related to a 10% BNG uplift based on open source data currently available.  

3.1.1.1 Data sources and gaps 

The Natural Capital assessment has been completed using the following data sources, as 

recommended by the ACWG Guidance5 and the EA and NRW’s Natural Capital Assessment Guidance3 

(including Annex 1 of the WRPG Supplementary Guidance3). 

3.1.1.2 Natural Capital stocks 

The ACWG Guidance for a Natural Capital Approach advises that land use should be grouped into eight 

distinct types of broad habitat (urban; enclosed farmland; mountains, moors and heath; freshwater; 

woodland; marine; and semi-natural grassland), from which ecosystem services and benefits to society 

can be attributed and then monetised.  The Copernicus CORINE Land Cover 2018 dataset was used 

to identify land cover types. This dataset is derived from satellite imagery, predominantly Sentinel-2 but 

additionally Landsar-8 for gap filling9. CORINE Land Cover 2018 identifies 44 different types of land 

cover and spans the entirety of Europe. These 44 land use types were initially grouped into the eight 

broad habitat types as recommended in the ACWG Environmental Assessment Guidance to give the 

total area of each broad habitat within each element’s ZoI. The marine habitat was then removed from 

this assessment as not applicable within the boundaries of the Minworth Sources area. 

The conversion from Corine Land Cover to broad habitat was undertaken and outlined in  

 

9 Copernicus (2020) Evolution of CORINE Land Cover. Accessed: https://land.copernicus.eu/pan-european/corine-land-cover 
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Table .  
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3.1.2.1 Achieving Biodiversity Commitments 

Our approach assesses whether the ST Sources meet with the 25 Year Environment Plan commitments 

and statutory environmental duties for biodiversity through taking into account the biodiversity 

commitments (listed below).  

The assessment applies the principles of Net Gain, by taking a hierarchical approach to mitigation 

seeking to avoid loss of key habitats, and therefore species, and strategic identification of opportunities 

for biodiversity benefits to protect, enhance and provide resilience:  

1. Conserving and enhancing SSSIs (Wildlife and countryside Act as amended):  

2. Furthering the purposing of the Habitats Directive (and regulations) Conservation of Habitats 

and Species Regulations 2017 as amended. 

3. Achieving the conservation objectives for marine protected areas (marine and Coastal Access 

Act) 

4. Biodiversity net gain for habitats and species of principle importance for the conservation of 

biodiversity – (Natural environment and rural communities Act). 

Key to this, is timely identification of the possible requirement for compensation for likely impacts, such 

as those to ‘irreplaceable habitats’ and identify lower impact alternatives.   

For gate-1, the BNG assessment comprised a full assessment for each element. Gate-2 will be a refined 

assessment to determine the short list of options. Further details of our approach are provided below.  

3.1.2.2 Data collection and review 

The first stage is collection of data and review of relevant, available information to inform of key BNG 

constraints and opportunities. All the data sets use open source data that is readily available and can 

be uploaded to a centralised GIS database. 

3.1.2.3 Identifying the biodiversity baseline conditions 

The Defra BNG metric is a habitats-based assessment. To demonstrate best outcome (% BNG) will 

require a baseline calculation of current biodiversity value/score. This tool quantifies each habitat type 

into ‘units’ based on a number of factors, including habitat distinctiveness, area (or linear equivalent), 

condition, ecological connectivity and strategic significance. At gate-1, the assessment of BNG options 

is a high-level assessment based on available open source data. For this, a range of open source and 

assessable data will be used to gain a good understanding of habitats present within the ZoI that can 

provide a robust baseline.  

Firstly, the habitat data has been provided by using existing habitat inventories, such as Corine Land 

Cover and areas measured in GIS. Secondly, the identification of habitat distinctiveness, condition and 

baseline extent for habitats, including priority habitats and designated and non-designated sites, has 

been determined through mapping on the Priority Habitat Inventory and open data on designated sites 

noting that where data on habitat quality is not available for a habitat, ‘moderate’ condition will be 

assumed to avoid an over precautionary assessment. Any assumptions where a ‘moderate’ habitat 

condition has been defined, these will be reviewed via field surveys to ground truth and reassess the 

habitat condition. Such assumptions will be defined and addressed at gate-2 noting that field surveys 

to ground-truth need to commence early on as part of the gate-2 process or between gates to ensure 

that data can been used to assess opportunities in more detail as part of the overall gate process related 

to BNG and mitigation measures.  

The baseline scores are adjusted for the associated habitat impacts (gains or losses) related to the 

construction of each element as area of habitat loss. The adjustments take into account the assumption 

of good practice construction methods and re-instatement. This part of the assessment identifies high 

risk areas where the proposals will result in a significant loss of biodiversity and offsetting will be more 

onerous or may identify an ‘irreplaceable habitats’ that should be avoided, such as certain priority 

habitats. There are no operational impacts on terrestrial habitats and there is insufficient open source 

data to assess operational impacts to rivers at gate-1. The Biodiversity Metric 2.0 is also not designed 

to assess degradation from operational effects, which may be resolved within the next release of 3.0.    
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The output is the BNG tool spreadsheet, a table of baseline unit scores for each element (Appendix 3, 

7, 8.1, 8.1 and 9). The criteria definitions will align with those for SEA and NC within the WRSE for 

designated sites. The results will feedback into engineering design of elements to identify opportunities 

to reduce their impact. The BNG tool spreadsheets for the pipeline route and the Grand Union Canal 

element are located in Appendices 8.1 and 8.2 respectively. 

3.1.2.4 Identifying BNG opportunities and calculating the benefit score 

Enhancement measures can include the provision of new habitats, provision of new habitat features 

and the improved management of existing habitats which will result in a net benefit to biodiversity, over 

and above the measures required to mitigate and compensate for the impacts of a proposed scheme. 

Enhancement opportunities are added to the Metric as a habitat area and the Metric re-calculates the 

quantity or balance of (units) of BNG provided, which is also given as a % change from the baseline.  

Opportunities for biodiversity gain will be linked with those within SEA, WFD, HRA mitigation measures 

where applicable and NC approaches and will require working in parallel to identify solutions to provide 

best outcomes across these assessments.  

The output of this stage is the tool spreadsheet and a table of the habitats and areas required for 

enhancement/creation to offset the impacts of each element and provide a minimum 10% BNG (both 

found in Appendix A6). Representation of the BNG opportunities, habitat enhancements or creation, 

would be represented in GIS with areas shown within possible suitable locations based on habitat type 

only. The purpose is to represent the area of enhancement /creation required for a rapid assessment 

of achievability and flag any unmitigable impacts.  

3.1.2.5 Strategic assessment of opportunity areas 

The metric takes into account habitat distinctiveness and risk parameters associated with habitat 

creation and restoration. This means that a 1:1 replacement will not score 0 in terms of gains and losses 

but a negative number of units, as additional enhancements will be required, for example, to take 

account of time lag of the establishment of created/restored habitat. Therefore, if additional habitat area 

is required to offset losses and provide BNG, it is possible that insufficient land may be available on 

site. A strategic assessment of off-site opportunity areas has been undertaken to identity suitable 

parcels of land where the best biodiversity gain could be achieved.  These opportunity areas will 

interface with the Natural Capital approach to identify where benefits can be achieved and are described 

further below.  

3.1.2.6 Identifying BNG opportunity areas 

Our approach follows the mitigation hierarchy of avoiding, minimising and mitigating the habitat 

lost/deteriorated and local compensation. Maximum credits can be achieved through identifying 

opportunities for enhancing the habitat that is lost/degraded rather than replacement.  However, where 

insufficient habitat lies on site to deliver what’s required for net gain, alternative locations will be sought. 

A review has been undertaken of Biodiversity Opportunity Areas.  

Using the principles of Biodiversity Opportunity Areas, core areas for biodiversity have been identified, 

such as designated and non-designated sites and priority habitats. The opportunities will be assessed 

for their suitability for specific net gain features, connectivity opportunities and achievability. Values will 

then be assigned against areas of mitigation opportunity with potential condition improvement for each 

feature and opportunity including specific mitigations recommendations. 

  





















Minworth SRO Environmental Report 
Ref:   |  Issue number 1  | 19/5/2021 

 

25 
 

ST Classification: OFFICIAL PERSONAL 

to scale and data availability. As certainty surrounding the schemes increases, the assessment will be 

updated accordingly with latest available data. A full list if assumptions is given in Section 4.4.8. At 

gate-1, the assessment of BNG is a high-level assessment based on open-source data, uploaded to a 

centralised GIS database. To provide a more robust baseline, habitat surveys will be required at gate-

2. Specific detail is given in A2 where data from these reports have been used to fill data gaps due to 

lack of survey data.   

The BNG requirement for the ACWG (section 3.4.2.5 of the guidance26) stipulates that each option 

should look to maximise biodiversity net gain and any required mitigation should be included to enable 

identification of any significant costs. The ACWG requires a full assessment of BNG using the Defra 

metric and that BNG calculations would take place at Gate 1 and be further refined throughout the 

gateway process. In accordance with the ACWG guidance, at gate-1 a biodiversity baseline has been 

developed from spatial data of habitat inventories and assessed in line with the Defra Metric 2.0, to 

calculate the change in biodiversity score for each element to include agreed mitigation. The open 

source habitat data can be supplemented with local data sets or Phase I (habitat) site data to increase 

the accuracy for each option at gate-2. Therefore, where data gaps arose at gate-1, these should be 

addressed at gate-2 through the following actions, as set out within section 2.9 below. At gate-2, the 

BNG assessment would be refined through the inclusion of concept designs into the assessment, in 

accordance with section 3.4.3.5 of the ACWG guidance.  

The BNG assessment needs to be refined through greater detail on the construction methods and 

construction easement to provide great clarity on the impact pathways and habitat scores through the 

Biodiversity Metrics.   

Further assessment on the hydrological impacts on ecology will be undertaken within gate-2 by a 

suitable water professional to be determined as part of the gate-2 process and procurement. These 

potential impacts will inform the assessment of operational BNG losses/gains.  

Stakeholder consultation is essential to identify opportunities. This will be critical to the opportunity 

assessment related to mitigation and enhancement. We propose a series of short workshops during 

gate-2 for key stakeholder to discuss opportunities. This will include key water company representatives 

and stakeholders (as agreed by the STW steering group). The opportunities which may be discussed 

include: 

• Landowners' land and landownership constraints 

• Local wildlife sites  

• Whether local councils have allocated land for BNG  

• Criteria for prioritisation 

• Consideration of specific species targets for net gain options  

The improvement of baseline data is required to support gate-1 through site habitat surveys (condition 

assessment), ground truthing and habitat scoring. Survey locations will be targeted to sensitive areas 

and to ground truth the variation across the working easements. These assessment should be 

completed early on in gate-2 to support workshop discussion. 

Table 4.1 of the ACWG guidance includes the requirement to include data on Local Wildlife Sites, which 

would need to be obtained from the Local Records Centre. Priority habitat layers for hedgerows/arable 

field margins are not open-source information and will be purchased from the Local Records Centre to 

improve baseline information.   

A more detailed review should be undertaken at gate-2 of National and Local plans and policies, such 

as River Basin Management Plans, catchment or WFD objectives to identify any specific objectives for 

BNG that can be delivered. Using the principles of Nature Recovery Networks, core areas for 

biodiversity have been identified within BOAs. Opportunities for connecting these through habitat 

restoration/creation should be explored in gate-2 in line with ACWG guidance (see also Figure 1.1) 

which requires more detailed assessment of the options. This more detailed opportunity assessment 

will include those already identified with local plans, including those already identified within Local 

 

26 All Companies Working Group WRMP Environmental Assessment Guidance and Applicability with SROs, October 2020 
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Plans/LBAPs/strategies.  The opportunities should be assessed for their suitability for specific net gain 

features, connectivity opportunities and achievability. Values will then need to be assigned against 

areas of mitigation opportunity with potential condition improvement for each feature and opportunity 

using the principles of the scoring of the River Biodiversity Metric tool. 

The current Biodiversity Metric tool (2.0) has calculation issues when working out river mitigation and 

units gained. It is anticipated that a 3.0 version of the tool will be released in summer 2021 in which 

previous errors within the tool will be updated. If available, the Biodiversity Metric calculations will be 

re-entered into the 3.0 version at gate-2, and this should also allow river mitigation to be calculated. 

Minworth Source SRO options are provided within Section 4.1. The BNG assessment was undertaken 

on the individual elements and combined for the groupings.  

The Biodiversity Metric is a habitats-based assessment and is divided into assessments for terrestrial 

habitats (Habitats), and linear habitats (Hedgerows and Rivers). The baseline has been developed from 

existing spatial data sets of habitat inventories and identifying impact pathways (Zone of Influence (ZoI)) 

using data from the SEA, HRA and WFD assessments. The habitat baseline is scored through the tool, 

which quantifies each habitat type into 'units' (or 'River Biodiversity Unit' (RBU) for rivers and streams) 

based on a number of factors, including habitat distinctiveness, area (or linear equivalent), condition, 

ecological connectivity and strategic significance  

4.4.1.1 Baseline mapping 

The construction area (easement) of the elements were mapped using QGIS so that habitat analysis 

could be conducted on the construction area and operational impact pathways. To allow full habitat 

coverage, four data sources were combined in GIS: Priority Habitat Inventory, Corine Land Cover 2018, 

National Forest Inventory 2017 and OS Zoomstack (surface water). Habitat types were converted into 

the UK Hab classifications using the conversation table within the Technical Data tab in the Metric.  The 

area (ha) of each habitat type within the buffer was measured in GIS.  

4.4.1.2 Working Width Calculations  

GIS data provided by AECOM on 01/02/2021 contained descriptions of the working width on different 

sections of each element. Based on these descriptions a dynamic buffer for each Minworth Sources 

has been mapped with a variable width between 20m to 40m dependant on location and habitat. Aerial 

imagery was used to locate sections where the working width changed based on descriptions provided 

by AECOM, such as along roads and hedgerows. The specific construction zone will be refined in the 

run up to gate-2 once Minworth Sources designs have been developed further and environmental 

impacts are better understood; however, this provides a reasonable approximation at this stage.  

4.4.1.3 Woodland and trees  

Within the working width GIS layer particular sections of pipeline have descriptions listed as ‘trees 

avoided where possible’. The majority of areas with high tree cover are usually classified as a woodland 

habitat. Due to the uncertainty associated with the number of trees which may be retained a worst-case 

scenario will be assumed of total habitat loss in these areas, which will be refined at gate-2.  

4.4.1.4 Arable Field Margins  

Arable field margin priority habitat is not currently mapped within the Natural England Priority Habitat 

Inventory dataset. In order to capture all potential habitat loss, assumptions were made on the location 

of arable field margins to allow the habitat loss to be quantified with the DEFRA Biodiversity Metric. The 

JNCC UK Biodiversity Action Plan described arable field margins as ‘usually sited on the outer 2–12m 

margin of the arable field, although when planted as blocks they occasionally extend further into the 

field centre.’ Aerial imagery combined with the CORINE land cover data was used to approximately 

calculate the number of arable fields each element intersected. A 4m arable field margin was assumed 

which was then then multiplied by the working width and number of element intersections. This provided 

an area which could be added into the DEFRA Biodiversity Metric and classified as ‘Cropland - Arable 

field margins pollen & nectar’ within the tool.  
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4.4.1.5 Rivers and streams 

In the Biodiversity Metric 2.0, rivers and streams are defined as those classified as 'Main River' or 

'Ordinary Watercourse'. This classification includes all types of watercourses, including canals, 

canalised rivers and rivers with an ephemeral (temporary) nature, such as Chalk Streams. Coastal, tidal 

and inter-tidal reaches are not measured within the rivers and streams component of the biodiversity 

metric. The data to populate the Biodiversity Metric 2.0 tool is normally based on the assessment 

outputs obtained through a Modular River Survey and the River Condition Assessment Tool27. In the 

absence of field data at gate-1, a bespoke approach was developed to estimate the river type and 

condition. Certain characteristics were assumed, and open-source data used, such as Priority Habitat 

mapping for rivers and aerial imagery. Section 4.4 sets out the data obtained and what assumptions 

have been made to facilitate a high-level assessment of BNG for gate-1. 

The construction baseline usually comprises the river types within the construction (redline) boundary 

and the principles can be applied for the purpose of this assessment. The construction area is based 

on GIS data of the element pipeline locations and other structures.  In order to calculate approximate 

temporary river length loss during construction, aerial imagery and WFD waterbody data was used to 

count the number of watercourses intersected for each element. Number of structures for 

discharges/abstractions were also counted. Main rivers >2m in width were discounted, as the 

construction methods would use directional drilling, avoiding habitat loss. Watercourses <2m assumed 

temporary habitat loss along an 20m easement and re-instatement. Outfalls would result in permanent 

bank loss along an assumed 15m section. Further detail on land take for these structures will be 

required at gate-2. The baseline data is provided in the Excel spreadsheet in A3 Rivers Data and 

Opportunities of this report. The total length of river impacted per Minworth Sources elements are 

broken down by reach and provided in column L of the ‘Classifications’ tab.  

Condition data, required for the Biodiversity Metric, is usually based on data obtained through the River 

Metric Survey, a sub-reach scale field survey (the Monitoring of River Physical habitat (MoRPh) survey). 

As this survey is not possible for gate-1, a bespoke approach was developed where a pragmatic 

assessment of condition was developed based on adopting the Water Framework Directive (WFD) 

overall condition score as the baseline28, described in Section 4.4.4.1. The Biodiversity Metric for rivers 

is also not currently designed to account for operational degradation, only direct impacts from 

construction. Whilst Ricardo has developed bespoke approach to assessing operational impacts for 

rivers, there is insufficient hydrological data to complete this assessment for Minworth at gate-1. . 

 Habitats 

The Biodiversity Metric requires the assessment of the following characteristics of the habitats for site 

habitat baseline: 

4.4.2.1 Distinctiveness 

• Condition 

• Ecological connectivity 

• Strategic significance 

 

The Biodiversity Metric requires the assessment of the following characteristics of the habitats for 

habitat creation: 

• Distinctiveness 

• Condition 

• Ecological connectivity 

• Strategic significance 

• Temporal risk 

 

27 https://modularriversurvey.org/ 
28 Data source: Water watch wales (https://waterwatchwales.naturalresourceswales.gov.uk/en/) and catchment explorer 
(https://environment.data.gov.uk/catchment-planning/WaterBody/GB109054039800) 
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5 Recommendations for Gate -2 

5.1 Gate 2 - Natural Capital 

The following section outlines key gate-2 requirement and associated next steps. These are based on 

what has been identified within the overall assessment and delivery of outputs. It also takes account of 

OFWAT’s requirements for gate-2 especially related to multi-solution decision making and improving 

on gate-1 activities related to detail and breadth of studies for a key decision point for strategic solutions. 

OFWAT states that the solution (in this case the Minworth) should be developed to a standard suitable 

for submitting into final regional plans or final water resources management plans based on refined and 

consistent costs and benefits.  The following key gate-2 are identified to support this requirement and 

to build on any new regulatory guidance that may be developed throughout the gate-2 process.   

Much of the ACWG guidance33 on a natural capital approach at gate-2 has already been addressed 

(i.e. monetising ecosystem services of the broad habitats featured in Table 3-1). With this in mind one 

of the primary goals moving forward will be to further develop quantification of the biodiversity metrics 

to enable easier monetisation and ensure the cost-benefit ratios of the scheme elements are as 

accurate as possible. This will also ensure the detail and breadth of information required for later gates 

is provided. 

The following sections outline key gate-2 requirement and associated next steps.  

 Refining the zone of influence  

The current ZoI for the assessed elements extends to 1 km from any likely construction zones. Whilst 

acceptable for a high-level approach as required for gate-1, greater detail will be necessary for gate-2. 

Once the Minworth groupings have been developed further, more in-depth analysis of likely effects on 

factors such as water quality, bankside habitats or groundwater flow will be possible, and may highlight 

a necessity to expand or reduce our chosen zones. This will ensure that calculations derived from areas 

of habitat are more accurate, without over/underestimating the areas that may be affected. It will also 

allowing for a greater understanding of the impact on the freshwater environment, as rivers and 

groundwater are likely to have a different zone of interest to terrestrial impacts.  

 Better representation of recreational areas 

ORVal19, used in this assessment to value recreation and tourism, derives site values from a statistical 

model. This model does not account for individual characteristics which may determine the site’s welfare 

benefit. In future assessments it would be beneficial to capture site specific features and a less 

generalised figure for visitor numbers to enable accurate valuation of recreation services. In addition at 

gate-1 it has not been possible to monetise the recreation and tourism benefits of the scheme with BNG 

uplift as details of habitat creation opportunities have not been agreed.  These will need to be further 

assessed and monetised at gate-2.  

 Better natural hazard regulation 

The assessment currently takes flooding into account as the primary natural hazard, but further 

investigation into the impact that drought has on habitats ability to slow-flow and provide natural flood 

resilience.  This would help to more accurately identify any risk to natural habitat regulation. In order to 

accomplish this will require a greater breadth of data than currently available. 

 Climate change predictions 

Habitat type and land usage may change in the future due to changes in global climate, creating 

disparity between the predicted changes caused by element implementation and the observed changes 

in the future. Given the longevity of the Minworth, predicted climate induced change in Natural Capital 

will provide a more accurate assessment of benefits to support climate change resilience. 

 

33 All Companies Working Group WRMP Environmental Assessment Guidance and Applicability with SROs, October 2020 
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 Land use predictions 

The vast majority of our Natural Capital Assessment is based on land cover. Upcoming changes in land 

use will therefore introduce discrepancies in our calculations, making it imperative that we account for 

planned changes such as large-scale building developments. 

 Confirming element impacts 

It will be important in gate-2 to look at how the elements will affect their surrounding habitats in closer 

detail to confirm our current assessment and develop it further, ultimately giving a more accurate 

predicted change in Natural Capital values. 

 Incorporating Net Gain into element design and Natural Capital Assessment 

The Biodiversity Net Gain assessment focusses on quantifying disbenefits to biodiversity and providing 

the guidelines to not only mitigate them but to create a 10% increase in biodiversity with the 

implementation of the chosen element(s). It will be necessary to incorporate the quantified values and 

mitigation plans so that changes in Natural Capital can be calculated with them in mind including air 

quality and carbon assessment. 

 Accounting for habitat condition improvement   

The BNG assessment considers options to increase the biodiversity metric score through both habitat 

creation and enhancement. It has not been possible to account for the natural capital benefits related 

to habitat enhancement at gate-1 as habitat extent has been used as a proxy for natural capital stock. 

For gate-2 it will be important to consider how habitat condition contributes to delivery of ecosystem 

services and assess how habitat enhancement measures will affect natural capital values.  

 Inclusion of abiotic features  

Whilst our study considers a variety of biotic factors, WRSE guidance also recommends the assessment 

of abiotic factors (i.e. minerals, fossil fuels and renewable energy). At present, this study has not valued 

abiotic services in its assessment of Natural Capital due to limited availability of robust data to represent 

these features for a project of this scale. At gate-2, and following increased certainty of the element 

routes and the (ZoI) better representation of abiotic factors should be sought. This will require a review 

on data availability and potential data collection at that stage.   

 Key partners collaboration  

At gate-1 this Natural Capital Assessment has focused on the base line Natural Capital within a 1km 

ZoI, an assessment of the potential opportunities for uplift related to BNG and predicted Natural Capital 

loss as a result of construction/operation of the Minworth and groupings. This has been a desked based 

study using open source data and outputs from the associated SEA, WFD, and HRA assessments as 

part of this work.   At gate-2 there is a need to review this work in light of the wider more locally focused 

Natural Capital work being completed by local partners to ensure synergy between approaches and 

avoid any double counting.  

 Refinement of biodiversity and habitat assessment, including aquatic habitats   

For gate-1, the biodiversity and habitats assessment has focussed primarily on high-level broad habitats 

using CORINE data. The resolution of CORINE data does not allow us to understand local aquatic and 

terrestrial habitats in detail and what Natural Capital benefits may be related to them. Understanding of 

impacts will be improved at gate-2 following detailed aquatic and terrestrial field surveys to confirm 

habitat condition and extent for BNG assessment, as well as hydrological modelling and detailed WFD 

assessment. This can then feed into a more detailed assessment of biodiversity ecosystem services. 

 Accounting for Biodiversity and Habitat Ecosystem Services  

At gate-1 Natural Capital benefits have been aligned with overall high level BNG opportunity areas 

which have been based on Priority Habitats etc where information has been gained from online sources. 

There has been no ground truthing of this information to establish where opportunity is likely to be 

greatest on-the-ground.  Ground-truthed BNG and mitigation options (informed by BNG surveys) 
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together with stakeholder engagement (to better understand local authorities) will enable a more refined 

Natural Capital account to be provided at gate-2. 

5.2 Gate 2 - Biodiversity Net Gain 

The BNG requirement for the ACWG (Section 3.4.2.5 of the guidance34) stipulates that each option 

should look to maximise biodiversity net gain and any required mitigation should be included to enable 

identification of any significant costs. The ACWG requires a full assessment of BNG using the Defra 

metric and that BNG calculations would take place at Gate 1 and be further refined throughout the 

gateway process. In accordance with the ACWG guidance, at gate-1 a biodiversity baseline has been 

developed from spatial data of habitat inventories and assessed in line with the Defra Metric 2.0, to 

calculate the change in biodiversity score for each element to include agreed mitigation. The open 

source habitat data can be supplemented with local data sets or Phase I (habitat) site data to increase 

the accuracy for each option at gate-2. Therefore, where data gaps arose at gate-1, these should be 

addressed at gate-2 through the following actions, as set out within section 2.9 below.  At gate-2, the 

BNG assessment would be refined through the inclusion of concept designs into the assessment, in 

accordance with section 3.4.3.5 of the ACWG guidance.  

The BNG assessment needs to be refined through greater detail on the construction methods and 

construction easement to provide great clarity on the impact pathways and habitat scores through the 

Biodiversity Metrics.   

Further assessment on the hydrological impacts on ecology will be undertaken that will inform the 

assessment of operational BNG losses/gains.  

Stakeholder consultation is essential to identify opportunities. This will be critical to the opportunity 

assessment related to mitigation and enhancement. We propose a series of short workshops for key 

stakeholder to discuss opportunities. This will include key water company representatives and 

stakeholders (as agreed by the STW steering group). The opportunities which may be discussed 

include: 

• Landowners' land and landownership constraints 

• Local wildlife sites  

• Whether local councils have allocated land for BNG  

• Criteria for prioritisation 

Consideration of specific species targets for net gain options  

The improvement of baseline data is required to support gate-1 through site habitat surveys (condition 

assessment), ground truthing and habitat scoring. Survey locations will be targeted to sensitive areas 

and to ground truth the variation across the working easements 

Table 4.1 of the ACWG guidance includes the requirement to include data on Local Wildlife Sites, which 

would need to be obtained from the Local Records Centre. Priority habitat layers for hedgerows/arable 

field margins are not open-source information and will be purchased from the Local Records Centre to 

improve baseline information.   

A more detailed review should be undertaken of National and Local plans and policies, such as River 

Basin Management Plans, catchment or WFD objectives to identify any specific objectives for BNG that 

can be delivered. Using the principles of Nature Recovery Networks, core areas for biodiversity have 

been identified within BOAs. Opportunities for connecting these through habitat restoration/creation 

should be explored in gate-2, including those already identified within Local Plans/LBAPs/strategies.  

The opportunities should be assessed for their suitability for specific net gain features, connectivity 

opportunities and achievability. Values will then need to be assigned against areas of mitigation 

opportunity with potential condition improvement for each feature and opportunity using the principles 

of the scoring of the River Biodiversity Metric tool. 

The current Biodiversity Metric tool (2.0) has calculation issues when working out river mitigation and 

units gained. It is anticipated that a 3.0 version of the tool will be released in summer 2021 in which 

 

34 All Companies Working Group WRMP Environmental Assessment Guidance and Applicability with SROs, October 2020 
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previous errors within the tool will be updated. If available, the Biodiversity Metric calculations will be 

re-entered into the 3.0 version at gate-2, and this should also allow river mitigation to be calculated. 
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A1 Summary of Key Issues 

A1.1 Key gaps and assumptions   

The methodology for this assessment has been developed to accommodate the current uncertainty 

surrounding the Minworth (design/precise location etc).  It has provided a high-level assessment that is 

proportional to scale and data availability. We have relied on satellite imagery data sets (CORINE) to 

assess land cover and a statistical model (ORVal17) to obtain values.  As certainty surrounding the 

Minworth increases, the assessment will be updated accordingly with latest available data. See Section 

5 for details of further requirements for gate 2. Gate-1 assumptions are outlined below: 

A1.2 Corine land cover terrain types as a proxy for broad 
habitat types 

Best judgment has been used to determine how Corine Land Cover types map to the broad habitats 

types (see   
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Table ) based on the Corine Land Cover description.  

A1.3 Zone of influence (ZoI)  

At gate-1 it has not been feasible to determine a bespoke ZoI for each element as design details are 

not confirmed and impact pathways are not fully understood. We have used a one-kilometre ZoI for the 

baseline assessment, which is consistent with that used to determine biodiversity impacts in the 

Strategic Environmental Assessment (SEA). 

For assessment of habitat change, we have used the construction working widths, as this represents 

the likely area of physical habitat change. This is consistent with the approach taken in the BNG 

assessment.  

It is unlikely that the ZoI will be affected evenly by environmental changes brought about by the 

construction/operation of the final Minworth source groupings. At this stage however, we have assumed 

that the changes will be uniform across the affected areas.  To do otherwise at this stage (gate-1) would 

be infeasible due to the scale of the proposed projects and the lack of detailed design information. 

A1.4 Data scale  

The Corine Land Cover data used to generate broad habitat area data has too low a resolution to detect 

individual rivers or streams. Therefore, the freshwater habitat is likely to be underrepresented. In order 

to compensate for this, the lengths of rivers that lie within the 1 km buffer zone around each Minworth 

have been calculated and included as a reflection of that habitat type. 

A1.5 Monetisation assumptions  

All calculations are set up using real 2019 prices35. The benefit transfer values have been converted to 

£2019 by applying a GDP deflator consistent with the ENCA guidance (  

 

35 2020 data not currently available 
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information provides further detail on land take for certain Minworth; however only those locations 

mapped within the GIS shapefiles provided were assessed.  

Condition data is not available for habitats with no designations. For these we have assumed a 

'moderate' condition score for terrestrial habitats and used Catchment Explore data to assume river 

condition for each reach. This data lacks the level of detail required for assessing each reach and survey 

data will be required for the gate-2 assessment.  

The Minworth source pipe elements cross various minor roads, for which we have assumed open cut 

construction methods. Roads are classified as 'Urban - built linear features', which scores 0 and 

therefore they are excluded from the assessment.  

A1.8 Habitat loss  

All habitats within the construction easement are assumed to be lost and re-instated with the same 

habitat type and restored to the same condition. There is no information at this stage on whether some 

of the habitat along the Minworth Sources overall routes will be retained but degraded from vehicle 

access and restored (temporary degradation).  

Priority habitat layers for hedgerows/arable field margins are not open source information.  However, 

the hedgerow intersections have been identified through aerial photography and an estimate made of 

habitat loss based on a working easement of 20m, as provided by Jacobs. Arable field margins were 

identified from mapped Countryside Stewardship areas from MAGIC with the assumption that all are 

Mid-tier (6m wide) and in Higher level Stewardship. 

Construction methods are unknown for small watercourses (<2m) and an assumption was made of 

open cut methods with a 20m easement will be subject to habitat loss. 15m loss of habitat long 

riverbanks has been assumed for all outfall structures.    

A1.9 Application of the Biodiversity Metric 

The Biodiversity Metric is not specifically designed to address habitat degradation, rather than loss. 

However, as our approach to all Minworth Sources elements is the same, it is inconsequential in 

comparing each of these elements at a strategic level.   
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A2 Data Sources 
Priority River Habitat: 

Natural England maps: https://naturalengland-defra.opendata.arcgis.com/datasets/priority-river-

habitat-rivers england/data?geometry= 3 756%2C52 469%2C 1 615%2C52 761  

River with water crowfoot: 

NBN data for records of water crowfoot was used, from data sources for the 3 habitats (stream, river, 

floating)  https://nbn org uk/the-national-biodiversity network/archive-information/nbn-gateway/  JNCC 

holds data on SACs H3260 - Water courses of plain to montane levels with the Ranunculion fluitantis 

and Callitricho-Batrachion vegetation but this cannot be readily linked to watercourses and Defra Open 

Data holds information on the WFD macrophyte classification UK distribution maps, which lack the 

detail required for the River Cycle 2 River Macrophyte Classification  

Naturalness: 

River Naturalness Assessment - this interactive map shows locations of priority river habitats and overall 

naturalness score on a scale of 1 5  The data for Naturalness classes is provided for a range of 

attributes, such as hydrological integrity, ecological integrity. For Naturalness classes 1 and 2 the data 

includes an 'overall naturalness score', which has been used for this assessment. The Naturalness 

classes 3 and 4, which are for headwater streams, do not have an overall score  The data is provided 

as an urban class and semi-natural class, where the data for the semi-natural class has been used for 

this assessment, as we are assessing loss of natural habitat: 

Class 1 and 2 River Naturalness Assessment within the Priority River Habitat layer: 

https://environment.data gov uk/dataset/39c267c0-5014 4e34 85f8 2318c4c74787  

Class 3 - 5: In attribute table of headwater areas shapefile https://naturalengland

defra.opendata.arcgis.com/datasets/priority-river-habitat-headwater-areas-england/data?geometry=-

2 987%2C51 802%2C 0 846%2C52 099  

Headwater streams: 

headwater areas shapefile https://naturalengland-defra opendata arcgis com/datasets/priority-river-

habitat headwater-areas-england/data?geometry= 2.987%2C51.802%2C 0.846%2C52.099  

Chalk rivers: 

Chalk rivers layer on the Defra data portal: https://data gov uk/dataset/f478556e 9eb5-4d4a a0c6

78654860ebda/chalk-rivers .  

Shingle rivers: 

Active shingle river (Headwater streams). Used the Priority river habitat in England  mapping and 

targeting measures report. Overlaid image onto Google Earth and converted to shapefile for use in 

QGIS: 

http://publications.naturalengland.org.uk/publication/6266338867675136#:~:text=Priority%20river%20

habitat%20in%20England%20%E2%80%93%20mapping%20and,naturalness%20and%20natural%2

0processes%20as%20the%20primary%20criterion .  

River and streams (other)  

Everything that doesn't qualify for the above  

Canals.  

WFD classifications and CRT data portal: https://data-canalrivertrust opendata arcgis.com/  

 

 A value for semi-natural grasslands was not available  Additional studies were identified with the 

final best estimate for semi natural grasslands derived from a benefit function from an existing 

ecosystem services assessment (Christie et al, 201114) noting however, that this value is mainly 
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1 Background and purpose of report 
Ofwat, through the PR19 Final Determination, has identified the potential for companies to jointly deliver 

strategic regional water resources solutions to secure long-term resilience on behalf of customers while 

protecting the environment and benefiting wider society. As part of the assessment of companies’ PR19 

business plans, Ofwat introduced proposals to support the delivery of Strategic Regional Water 

Resource Options over the next 5 to 15 years with solutions required to be ‘construction ready’ for the 

2025-2030 period. Ofwat’s Final Determination1  in December 2019 set out a gated process for 

development of Strategic Resource Options (SROs) for the co-ordination and development of a 

consistent set of SROs. 

This gated process provides a mechanism for the industry, regulators, stakeholders and customers to 

input into the development and scheduling of these strategic solutions, through a combined set of 

statutory and regulatory processes. These include the National Framework, Drinking Water Safety 

Plans, Business Plans and Water Resource Management Plans (WRMPs). The group of Water 

Companies involved in developing SROs (known as the All Company Working Group - ACWG), 

(consisting of Affinity Water, Anglian Water, Severn Trent Water (STW), Southern Water, South West 

Water, Thames Water (TW), United Utilities (UU) and Wessex Water) published a joint company 

statement reiterating a commitment to continue working with the Regulators' Alliance for Progressing 

Infrastructure Development (RAPID), the Environment Agency (EA), Natural Resources Wales (NRW), 

Ofwat and the Drinking Water Inspectorate (DWI) to make all of the planning processes and statutory 

timetables a success. 

Minworth has been identified as an SRO in the PR19 Final Determination, with funding allocated to 

STW and Affinity Water.  

In October 2020, the ACWG, published a methodology2 for environmental assessment methods for 

SROs which is aligned to the draft Water Resources Planning Guideline (WRPG): Working Version for 

Water Resource Management Plan 2024 (WRMP24) to increase the consistency of environmental 

assessment of the SROs and the evaluation of impacts on environmental water quality in particular. 

The ACWG methodology indicates that the process requires Water Companies to provide the following 

information related to each SRO at the stage outlined (see Figure 1).   

This report sets out the Water Framework Directive Regulations3 (WFD) Compliance Assessment for 

Severn to Thames Transfer (STT) at gate-1.  The Water Framework Directive4 is an EU Directive which, 

as of 31/12/2020, is no longer applicable to the United Kingdom. Therefore, the principle legal basis is 

the national legislation which currently mirrors the EU Directive. The Water Framework Directive has 

been translated into UK legislation as the Water Environment (Water Framework Directive) (England 

and Wales) Regulations 2017 in England and Wales. From this point forward “WFD” refers to the 

legislation applicable to England and Wales, not the EU Directive. 

The WFD compliance assessment of the STT SRO has been undertaken in the context of the ACWG 

guidance. This approach has been adopted to assess the various components of the STT System, thus 

determining the environmental risk of the STT SRO in a manner consistent with the assessments that 

will be undertaken for the regional and individual water company WRMPs.   

 

1 Ofwat (2019), PR19 Final Determinations, Strategic regional water resource solutions appendix 
2 Mott MacDonald Limited (2020). All Companies Working Group WRMP environmental assessment guidance and applicability 
with SROs. Published October 2020 
3 Water Environment (Water Framework Directive) (England and Wales) Regulations 2017.  SI 2017 No. 407 
4 European Union (2000) Directive 2000/60/EC of the European Parliament and of the Council 
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Figure 1 Environmental Assessment Integration with SRO Gates
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1.1 Area under consideration 

The area under consideration for the assessment reflects the spatial scope of the Minworth SRO 

schemes which includes specific areas of the River Trent catchment area. This comprises the River 

Tame corridor, from the existing WwTW discharge outfall at Minworth WwTW to the River Trent 

confluence and along the River Trent until there is sufficient flow accretion from other tributaries.  

1.2 Structure of this report 

The report is divided into the following sections:  

• Section 1:  This introduction 

• Section 2:  Provides a background to the Minworth SRO 

• Section 3:  Provides the methodology adopted for the WFD Regulations compliance 

assessment 

• Section 4:  Provides the results of the WFD compliance assessment Level 1 screening of  

Minworth SRO 

• Section 5:  Provides the results of the WFD compliance assessment Level 2 assessment of 

Minworth SRO 

• Section 6:  Conclusions and recommendations to inform gate-2 assessments. 

 

A series of accompanying Excel workbooks have been included as separate annexes.  These are the 

completed ACWG WFD compliance worksheets for the Minworth SRO. 
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2 Minworth SRO 

2.1 Introduction 

The Minworth SRO and associated schemes are considered integral to a Severn to Thames Transfer 

(STT) System. In addition, some of the schemes are also integral in the delivery of the Grand Union 

Canal (GUC) transfer SRO. 

A STT conveying raw water from the lower River Severn into the upper or middle River Thames via an 

interconnector would increase the catchment area from which water resources can be drawn to the 

south-east of England. In addition to any flows that may be available to be abstracted under licence 

from the River Severn, a range of raw water transfer supporting source options for the STT are under 

consideration to provide additional resource.  

The STT SRO comprises 2 principal aspects: 

1. Severn to Thames Conveyance – Deerhurst to Culham pipeline or canal conveyance, including 

piping to Culham. 

2. Source rivers used to transport water associated with supported abstractions (rivers Vyrnwy, 

Severn, Avon and Thames). 

In order for all of the STT Support Elements to be able to deliver the water into the STT System there 

is a requirement for these water supplies to be replaced with other water sources (aspect 2 above). The 

provision of this additional water is covered under separate SROs that provide the facilities to enable 

supporting flows for the STT System.  

These SROs include the Minworth SRO, STW Sources SRO, UU Sources SRO and UU Lake Vyrnwy 

SRO. The STT System, therefore, comprises the STT SRO and the source SROs which would be 

required to work as a combined system to deliver the required outputs into the River Thames.   

As noted above, the Minworth SRO is also critical in the delivery of the GUC Transfer SRO which will 

comprise of the transfer of treated wastewater down the GUC to supply Affinity Water. This comprises 

a direct discharge into the canal network, canal transfer to a new abstraction near Hemel Hempstead, 

and the onward transfer of raw water to a new water treatment works and expanded reservoir. It is 

expected that this work is jointly managed in partnership between the water companies and Canal & 

River Trust. This solution ranges from 50 to 100 Ml/d in capacity. 

Minworth SRO includes three schemes: 

1. Minworth / GUC (100 Ml/d) The development at the Minworth WwTW for the further treatment 

of wastewater to the GUC of up to 100 Ml/d. 

2. Minworth / STT (115 Ml/d): The development at the Minworth Wastewater Treatment Works 

(WwTW) and a pipeline to the River Avon for the transfer of treated wastewater of up to 115 

Ml/d. 

3. Minworth / Combined (215 Ml/d) The development at the Minworth WwTW and a pipeline to 

the River Avon for the transfer of treated wastewater of up to 215 Ml/d. 

A more detailed description of each element is provided in the sections below.  The locations of these 

three schemes are shown on Figure 2. 
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In addition, this element comprises a pumping station at the Minworth WwTW site and pipeline from the 

Minworth WwTW site to a new outfall on the River Avon. The pipeline from Minworth WwTW to the 

River Avon outfall would be some 37.6km in length. The outfall location has been identified, during 

studies undertaken a gate-1, and would be located on the River Avon to the south of Warwick.   

This assessment relates to the upgrade of the WwTW site associated with the discharge into the River 

Avon, and the pipeline to the River Avon.  This assessment also considers any impacts on the River 

Tame system regarding the diversion of up to 115Ml/d of treated wastewater discharge from Minworth 

WwTW. The assessment of the intermittent transfer of 115 Mld to the River Avon is considered as part 

of the STT SRO and does not form part of this assessment.  

2.4 Minworth / Combined (215 Ml/d) Scheme 

Currently treated wastewater from STW’s Minworth WwTW is discharged into the River Tame, a 

tributary of the River Trent.  It is proposed to divert a 215 Ml/d portion of this treated wastewater. With 

a 115 Ml/d portion being diverted to a new outfall on the River Avon and hence into the River Severn 

catchment to support STT abstraction from the River Severn at Deerhurst or Gloucester Docks and 100 

Ml/d being diverted to the GUC. 

There would be upgrades to the existing Minworth WwTW site necessary to improve the existing quality 

of wastewater to an acceptable standard for each discharge location (as noted below). As a result of 

the analysis of the receiving water quality (canal and river) and the location of the potential wastewater 

discharges, different levels of treatment would be required for each option.   

The discharge into the GUC will require upgrades to ensure discharges of a maximum of 0.2mg/l Total 

Phosphorous. This will consist of the installation of Ballasted Magnetite Coagulation (CoMagTM, 

Evoqua) Technology.  

The discharge into the River Avon will require additional treatment technologies.  The upgrades for this 

option will include the installation of a Ballasted Magnetite Coagulation (CoMagTM, Evoqua) 

Technology, UV disinfection units and Granular Activated Carbon units.  

The upgrade works in both cases will be located in the same area of the existing WwTW site. All 

construction will be within the existing boundaries of the Minworth WwTW site. 

In addition, this element comprises a pumping station at the Minworth WwTW site and a pipeline from 

the Minworth WwTW site to a new outfall on the River Avon. The pipeline from Minworth WwTW to the 

River Avon outfall would be some 37.6km in length. The outfall location has been identified, during 

studies undertaken a gate-1, and would be located on the River Avon to the south of Warwick.    

This assessment relates to the upgrade of the WwTW site associated with discharges to both the River 

Avon and the GUC, and the pipeline to the River Avon.  This assessment also considers any impacts 

on the River Tame system regarding the diversion of up to 215Ml/d of treated wastewater discharge 

from Minworth WwTW.  The assessment of the intermittent transfer of 115 Mld to the River Avon is 

considered as part of the STT SRO and does not form part of this assessment. The pipeline and 

discharge of 100Ml/d to the GUC is considered under the GUC Transfer SRO and does not form part 

of this assessment. 
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For construction and operation activity types, such as “cessation of existing discharge to a watercourse”, 

the ACWG guideline has established a checklist of potential impact types such as “changes in flow 

velocity”.  This has been used to inform the change in pressure on status elements.  The Reasons for 

Not Achieving Good status assessments has been used to guide the understanding of existing 

pressures on the WFD status element in that water body.  In the assessment we document in the 

spreadsheet the impact of each action’s potential impact type on WFD status elements and complete 

the impact score for each status element using the ACWG guideline’s scale (-2 (very beneficial) to +3 

(high adverse impact)). Compliance with WFD Objectives has been reported for each WFD status 

element and RBMP2 measure.  Assessments have been undertaken proportionate to gate-1, noting 

the level of confidence in the assessment and the level of design certainty.     

The Level 1 basic screening of the Minworth SRO Schemes is summarised in Section 4.  The Level 2 

assessment of the Minworth SRO Schemes is summarised in Section 5.  STT SRO gate-1 

documentation7 provides part of the supporting physical environment, water quality and aquatic ecology 

assessments that underpin the WFD compliance assessment. 

3.2 Specific commentary on completion of the ACWG 

template  

The ACWG template has been completed two times.  Each of the accompanying Excel workbooks is 

specific to one of the Minworth SRO Schemes – either the Minworth / STT (115 Ml/d) scheme or the 

Minworth / Combined (215 Ml/d) scheme. The WFD compliance assessment of each scheme includes 

the Level 1 screening, the selection of Level 2 activities and the Level 2 assessment. The summary 

worksheets are auto-generated in the template for consistency in summary across SROs.   

3.3 Level 1 WFD screening 

The Level 1 screening has been completed for all operating effects of the Minworth SRO schemes.  It 

is noted that there are no in-river construction activities, for example there is no new construction of 

outfalls to the River Tame that are specific to the Minworth SRO.  Construction activities associated 

with pipelines and river/canal outfalls are included exclusively within the assessment of the STT SRO 

(discharging to the River Avon) or the GUC SRO (discharging to the GUC) and are not included in the 

scope of the Minworth SRO. 

A bespoke hydrological assessment of the Minworth / STT (115 Ml/d) scheme has been undertaken, 

reported in the STT SRO gate-1 documentation8. That reach-based assessment along the flow pathway 

of the STT has been used to identify which waterbodies are subject to a major, moderate, minor or 

negligible flow change when compared with normal conditions.  That assessment reviewed river flows 

over a 30-year period (1990-2019) to characterise river flow into bands from exceptionally low flow to 

exceptionally high flow on a given date.  An indicative operational pattern specific to this scheme was 

established for the 10-year period (1 January 2010-31 December 2019) and compared with river flows 

under normal conditions in those years. The Level 1 screening also considers those water bodies 

downstream of these changes along the flow pathway.  Those water bodies with a major or moderate 

flow change have been passed forward from Level 1 screen as requiring further WFD consideration 

based on flow changes.  A secondary screen based on potential water quality changes has been used 

to select additional water bodies to pass forward from the Level 1 screen as requiring further WFD 

consideration.  All other water bodies have been screened out at Level 1 as these would not lead to 

WFD non-compliance. 

A hydrological assessment of the Minworth / GUC (100 Ml/d) scheme and a Minworth / Combined (215 

Ml/d) scheme has been included in this report to the same standard as the Minworth / STT (115 Ml/d) 

scheme. 

The Minworth SRO does not include any activities relevant to the consideration of WFD groundwater 

bodies. 

 

7 Specifically STT SRO gate-1 Environmental Assessment Report Appendix B3 Environmental Assessment Reports  
8 Specifically STT SRO gate-1 Environmental Assessment Report Appendix B3.1 Modelling - Physical Environment Evidence 
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3.4 Level 2 WFD assessment 

Within the ACWG template, we note the following style guide to how we have documented the WFD 

assessment: 

• Assessment has been undertaken against published RBMP2 (2015) status, RBMP2 mitigation 

measures, and RBMP3 published status targets.  The embedded data in the ACWG template 

also includes status in other years, these are not applicable and have not been assessed 

against.    

• The ACWG template includes the objective “Assists attainment of water body objectives”. That 

objective is outside the ACWG guidelines and has not been used in the assessment of Minworth 

SRO schemes 

• For WFD status elements, in the upper section of the worksheet, the relevant WFD objectives 

that have been assessed against are “Deterioration between status classes” (Objective 1) and 

“Impediments to GES/GEP” (Objective 2). 

• Where RBMP2 (2015) reported status is High or Good, Objective 2 is not applicable and has 

not been assessed against.   

• Where RBMP2 (2015) reported status is at the RBMP3 target status, and that is noted as lower 

than High or Good, Objective 2 is not applicable and has not been assessed against.   

• For RBMP2 mitigation measures, in the lower section of the worksheet, the relevant WFD 

objective that has been assessed against is “Compromise WB objectives” (Objective 3).  

• The relevant WFD status elements for assessment of Objective 1 and Objective 2 in river 
water bodies9 are those in the Water Framework Directive (WFD) Directions10, as listed in 
Table 2.  It is noted that the ACWG template includes hydro-morphological supporting 
elements and these are not applicable and have not been used in the assessment.    

• The ACWG template includes data from the EA “Reasons for Not Achieving Good” [status] 

database.  These are not applicable to Objectives 1, 2, or 3 and have not been used in the 

assessment. 

• For proportionality of assessment, the ACWG template “potential impacts of asset” have been 

collated for each “activity” with one consolidated assessment undertaken for each WFD status 

element. 

• All assessments have been undertaken using the mitigation measures designed into the 

Minworth SRO schemes, as documented in the Conceptual Design Reports.  Furthermore this 

includes the assumptions/ mitigations as set out in the ACWG template which recognise 

compliance with regulations and good design practice.  As such, there is no difference between 

the “impact” and “post mitigation impact” in the Level 2 assessment worksheet.  Where there is 

potential for WFD objective non-compliance, additional mitigation actions that may reduce this 

potential and lead to WFD compliance is indicated in the narrative summary in Section 5 below, 

but not included in the WFD compliance assessment as it is not currently committed to or costed 

into Minworth SRO Scheme design.  

The 2015 Directions note the reporting of additional substances from 2018.  These are not status 

elements in RBMP2 and do not currently have a formal status.  Although an interim status position has 

been documented by the EA for 2019, it is not considered appropriate at this time to include these 

substances in a WFD compliance assessment. It is noted that the gated process will continue beyond 

RBMP3 publication, at which point these additional substances will have a formal status and a target 

status for 2027 from which to update the WFD compliance assessment. 

 

 

 

 

9 It is noted that only river water bodies have been passed forward to the Level 2 WFD assessment of Minworth SRO. 
10 Water Framework Directive (Standards and Classification) Directions (England and Wales) 2015. 
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4 Summary of basic Level 1 WFD screening of 

Minworth SRO 

4.1 Introduction 

For each of the Minworth SRO schemes, the ACWG template Level 1 screening comprises the 

following worksheets completed by Ricardo: 

• “1. List relevant waterbodies” – these are the waterbodies in the study area as set out in 

the conceptualisation below 

• “2. Level 1 activities” – completed for construction activities and operational activities as 

set out below 

A third worksheet “3. Level 1 summary” is auto-generated by the template to summarise those water 

bodies to be carried forward to the level 2 assessment.  

As the ACWG template does not have specific sections for documenting the reasoning behind the 

selection of water bodies or activities, relevant description is set out below. 

4.2 Minworth / GUC (100 Ml/d) Scheme 

4.2.1 Conceptualisation of study area 

For the Minworth / GUC (100 Ml/d) Scheme, the flow pathway zone of influence in the River Trent 

catchment would extend from the Minworth WwTW outfall on the River Tame and along the remainder 

of the River Tame to the River Trent confluence and along the River Trent to an assessed zone of 

hydrological influence end at the River Derwent confluence.  At times of discharge diversion there 

would be flow decrease in the River Tame and River Trent catchment from the Minworth WwTW outfall.   

4.2.2 In-river hydrological effects from operation 

STT SRO gate-1 documentation8 has indicated an assessment approach for assessing flow changes 

and a gate-1 study period of 2010-2019.  For the Minworth / GUC (100 Ml/d) scheme this assessment 

has been undertaken using EA flow gauge data as reference conditions and an indicative operating 

regime for the scheme.  Affinity Water advise that for the 100 Ml/d GUC scheme, a precautionary 

assessment for gate-1 should include six months continuous operation of discharge diversion annually, 

commencing in April.  For this gate-1 WFD compliance assessment, this initial operating pattern has 

been assessed for a period 2010-2019 for consistency with the STT SRO as shown in Figure 3 (see 

also Section 4.3.2 below). 

The assessed scenario described the Minworth / GUC (100 Ml/d) scheme would be operational as a 

support option for water resources purposes approximately 50% of the study period, with consistent 

use in April-September each year. 
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4.3 Minworth / STT (115 Ml/d) Scheme 

4.3.1 Conceptualisation of study area 

For the Minworth / STT (115 Ml/d) scheme, the flow pathway zone of influence in the River Trent 

catchment would extend from the Minworth WwTW outfall on the River Tame and along the remainder 

of the River Tame to the River Trent confluence.  At times of discharge diversion there would be flow 

decrease in the River Tame catchment from the Minworth WwTW outfall.   

4.3.2 In-river hydrological effects from operation 

STT SRO gate-1 documentation8 has indicated a scenario of flow changes in the study area for the 

period 2010-2019.  This has been undertaken using EA flow gauge data as reference conditions and 

an indicative operating regime for the scheme.  STT SRO gate-1 documentation8 has indicated a 

scenario of flow changes in the study area for the period 2010-2019 for the Minworth / STT (115 Ml/d) 

scheme.  This describes an indicative operating pattern for the selected 10 year flow series 2010-2019 

as shown in Figure 8.  The assessed scenario described the Minworth / STT (115 Ml/d) scheme would 

be operational as a support option for water resources purposes approximately 15% of the study 

period, clustered in six of the 10 years and within the months May to November.  These range from 

continuous periods in June to September 2015 (96 dates) to shorter duration periods in 2010 (50 dates) 

and intermittent periods in 2011 (overall 112 dates), 2017 (overall 99 dates), 2018 (overall 128 dates) 

and 2019 (overall 78 dates).  

Figure 8: Flow context at Location 1, River Tame upstream of the River Anker confluence flow 
gauge daily flow 2010-2019 also showing indicative operating pattern used for Minworth / STT 
(115 Ml/d) at gate-1 

 

Hydrological assessment is presented for River Tame Location 1 in Figure 9 and for Location 2 in 

Figure 10 - compared with the reference conditions set out in the baseline for this reach.   
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identifies a major hydrological influence of the scheme on the downstream Rivers Tame and Trent to 

the River Derwent confluence with the River Trent.  That hydrological assessment is based on an outline 

operating regime for transfer to GUC SRO and an indicative assessment based on current 

understanding of operating rules for STT SRO. As such the operating regimes, overlaid on the reference 

condition flow regimes of the rivers using gauged data identify routine, extended duration significant 

reduction in late spring, summer and autumn river flows and particularly in low river flows. 

Within the identified zone of hydrological influence the WFD compliance assessment has considered 

the sources and pathways of impact on WFD status elements from this flow reduction. This has been 

considered alongside the known pressures to target status for each of the five water bodies, as listed 

by the EA in their published Reasons for Not Achieving Good status (RNAG) assessments. In RBMP2, 

in each of the water bodies the hydrological regime has been assessed as supporting good status.  It 

is noted that the hydrological regime assessment is itself not a WFD status element. Only in the Trent 

- R Tame to R Dove water body (GB104028047180) is flow implied directly as a RNAG – through the 

identification of barriers to fish movement impacting on fish stats. However, as the scheme would 

change the flow regime in the hydrological zone of influence outside the current envelope of flows, the 

RNAG is not considered a comprehensive guide to the potential scheme-based impacts on wetted 

habitat and connectivity. 

Noting the hydrological regime changes, the gate-1 assessment considers a prolonged reduction in 

river flow at times of low river flow is likely to impact on diversity, connectivity and usable area of fish 

habitat in channel; on wetted habitat characteristics for macroinvertebrates in channel; and lead to 

redistribution of riparian and in-channel plant communities.  This requires further assessment in gate-

2, including a review of available information on both the ecological communities and habitats present 

and the extent of habitat change from flow reduction.  As there is the potential for reduction in nutrient 

concentrations in the study area, from a reduction in continuous treated wastewater contribution – a 

known RNAG in four of the water bodies – this has been assessed at gate-1 to potentially offset the 

wetted habitat changes on the macrophytes and phytobenthos combined status element such that that 

status element is not considered at risk of deterioration or failing to meet target status due to the scheme 

in gate-1. 

The seasonality, duration and extent of hydrological regime changes are considered in gate-1 to have 

the potential to change in-river physico-chemical processing, due to potential changes in velocity, time 

of travel, water depth, surface and feature re-aeration.  Water temperature and the oxygen cycle are 

most likely to be potentially directly impacted.  In the case of water temperature, this is considered 

unlikely to affect WFD status itself. To be assessed further in gate-2. 

 Potential for water temperature, dissolved oxygen and ammonia quality reductions, from change in 

river processes and additionally from reduction in buffering capacity for both continuous and intermittent 

water quality pressures known in this water body. To be assessed further in gate-2. 

Prolonged reduction in river flow at times of low river flow considered likely to impact on wetted habitat 

characteristics for macroinvertebrates in channel. Potential for dissolved oxygen and ammonia quality 

reductions, from change in river processes and additionally from reduction in buffering capacity for both 

continuous and intermittent water quality pressures known in this water body. To be assessed further 

in gate-2. 

The prolonged reduction in river flow, particularly at times of low river flow, has been considered at 

gate-1 to associate with a reduction in buffering capacity for downstream continuous and intermittent 

water quality pressures.  The RNAG assessment identifies continuous and/or intermittent water quality 

pressures as impacting on RBMP2 target status for macroinvertebrates in four of the five water bodies.  

Only in the Trent from Dove to Derwent water body (GB104028047420) are macroinvertebrates 

reported as Good status in RBMP2. To be assessed further in gate-2. 

  






