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Executive summary 

Background 

All water companies in England and Wales must set out their strategy for managing water resources across 

their supply area over the next 25 years.  This statutory requirement is defined under the Water Act 2003, 

which also sets out how water companies should publish a Water Resources Management Plan (WRMP) for 

consultation, setting out how they will balance supply and demand over the 25-year planning period. United 

Utilities (UU) has finalised its WRMP for the period 2020 to 2045 (and beyond). 

The WRMP process identifies potential deficits in the future availability of water, taking into account: 

 abstraction volumes allowed under current statutory licences, as impacted by actual source 

yield; 

 any future reductions in abstraction expected under environmental improvement regimes (e.g. 

sustainability reductions required due to the Review of Consents or Water Framework 

Directive); and 

 predicted future demand for water based on government data for population and housing 

growth plans. 

It then proposes solutions (‘Preferred Options’) for maintaining the balance between water available and 

future demand for water.  

As part of the preparation of WRMP19, UU published its Draft Water Resources Management Plan (Draft 

WRMP) for consultation between 2nd March and 25th May 2018, following submission to Defra in December 

2017. The Draft WRMP set out UU’s Preferred Plan for WRMP19, including preferred resource and demand 

management options designed to enhance leakage reduction; improve levels of service for drought permits 

and orders; and to support water trading with other water companies. The Preferred Plan also sought to 

address resilience issues associated with the regional aqueduct system that supplies water from the Lake 

District to the Greater Manchester and Pennine areas (including parts of Lancashire and south Cumbria) by 

providing options known as ‘Manchester and Pennine Resilience’ solution. 

UU subsequently selected its preferred Manchester and Pennine Resilience Solution and modified the 

Preferred Plan for WRMP19, taking into account the consultation responses from regulators, stakeholders 

and the public on the Draft WRMP, as well as further engagement and environmental assessment.  A 

‘Revised Draft WRMP’ was subsequently prepared and, along with the Statement of Response to the 

consultation, was submitted to the Secretary of State for approval in August 2018.  The Revised Draft WRMP 

included further increases to the leakage reductions contained within the Draft WRMP. 

Following a review of the Statement of Response to the consultation and the changes made in the Revised 

Draft WRMP, Defra requested more information on the plan.  United Utilities responded to this request in 

April 2019.  Following the receipt of direction to publish the Final WRMP from the Secretary of State for 

Environment, Food and Rural Affairs, United Utilities has published the Final WRMP. 

The Final WRMP is unchanged from the Revised Draft WRMP, except that the timing of some of the leakage 

options has altered, bringing forward the leakage savings in order to achieve a 20% leakage reduction by 

2025 instead of 15% as set out in the Revised Draft WRMP. Water trading has not been included in the 

Final WRMP as potential importing companies did not selected imports from the north west in their preferred 

WRMPs during the core 25-year period of the planning horizon. However, whilst, water trading does not 

form part of UU’s Final Plan, it remains the company’s preference to continue to work with others on water 

trading beyond WRMP19 and into the WRMP24 planning round.  The strategy to facilitate a potential future 

trade has therefore been retained within an adaptive pathway, which could form a future preferred plan if 

water trading was subsequently required in future. 
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Regulation 63 of the Conservation of Habitats and Species Regulations 2017 (the ‘Habitats Regulations’) 

states that if a plan or project is “(a) is likely to have a significant effect on a European site1 or a European 

offshore marine site2 (either alone or in combination with other plans or projects); and (b) is not directly 

connected with or necessary to the management of that site” then the competent authority must “…make an 

appropriate assessment of the implications of the plan or project for that site in view of that site’s 

conservation objectives” before the plan is given effect. 

The process by which Regulation 63 is met is known as Habitats Regulations Assessment (HRA)3. An HRA 

determines whether there will be any ‘likely significant effects’ (LSE) on any European site as a result of a 

plan’s implementation (either on its own or ‘in combination’ with other plans or projects) and, if so, whether 

these effects will result in any adverse effects on the site’s integrity.  UU has a statutory duty to prepare its 

WRMP and is therefore the Competent Authority for any HRA. 

UU commissioned Amec Foster Wheeler Environment and Infrastructure UK Ltd (Amec Foster Wheeler, now 

Wood) to undertake the data collection and interpretation required to support HRA of its WRMP for the 

period 2020 to 2045, and to determine whether any aspects of the WRMP (alone or in-combination) could 

have significant or significant adverse effects on the integrity of any European sites.  The HRA process (as 

applied to the WRMP) included the following steps: 

i. An initial review of the Feasible Options, to assist UU’s selection of Preferred Options. 

ii. A formal assessment of the Preferred Options, comprising screening and (where necessary) an 

‘appropriate assessment’, which accompanied the Preferred Options consultation. 

iii. A formal assessment of the post-consultation revised Preferred Options, which form the 

Revised Draft WRMP and which would be intended for adoption. 

iv. A formal assessment of the Final WRMP following SoS review (this report). 

This report summarises Wood’s assessment of UU’s Final WRMP 2019 against the conservation objectives 

of any European sites that may be affected and summarises the iterative HRA process that has been 

undertaken to support the WRMP and ensure that it meets the requirements of Regulation 63. 

Assessment summary 

One UU Water Resource Zone (the Strategic Resource Zone) has a very small (~3 Ml/d) baseline deficit 

towards the end of the planning period, prior to implementing further demand management reductions 

included in the plan. 

UU’s Final WRMP 2019 includes the following strategic choices: 

 Adopt an enhanced leakage reduction comprising a total of 190 Ml/d over the planning period, a 

reduction of just over 40% from the baseline position of 448Ml/d. By the end of 2024/25 UU 

plans to reduce leakage by at least 91 Ml/d, or 20%. 

1 Strictly, ‘European sites’ are: any Special Area of Conservation (SAC) from the point at which the European Commission and the UK 
Government agree the site as a ‘Site of Community Importance’ (SCI); any classified Special Protection Area (SPA); any candidate SAC 
(cSAC); and (exceptionally) any other site or area that the Commission believes should be considered as an SAC but which has not 
been identified by the Government. However, the term is also commonly used when referring to potential SPAs (pSPAs), to which the 
provisions of Article 4(4) of Directive 2009/147/EC (the ‘new wild birds directive’) apply; and to possible SACs (pSACs) and listed 
Ramsar Sites, to which the provisions of the Habitats Regulations are applied a matter of Government policy (NPPF para 176; TAN5 
para 5.1.3) when considering development proposals that may affect them. “European site” is therefore used in this report in its 
broadest sense, as an umbrella term for all of the above designated sites. Additional information on European site designations is 
provided in Appendix A. 

2 ‘European offshore marine sites’ are defined by Regulation 15 of The Offshore Marine Conservation (Natural Habitats, &c.) 
Regulations 2007 (as amended); these regulations cover waters (and hence sites) over 12 nautical miles from the coast. 

3 The term ‘Appropriate Assessment’ has been historically used to describe the process of assessment; however, the process is now 
more accurately termed ‘Habitats Regulations Assessment’ (HRA), with the term ‘Appropriate Assessment’ limited to the specific stage 
within the process. 
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 Improve level of service for drought permits and orders to augment supply from 1 in 20 years to 

1 in 40 years (moving from 5% to 2.5% annual average risk). 

 Increase resilience to other hazards, specifically for the regional aqueduct system associated 

with Manchester and Pennines Resilience. This involves completing Solution D, which involves 

rebuilding all single line sections of the relevant aqueduct. 

It should be noted that the Final WRMP 2019 does not include a water trading component.  This is because 

a water trade from the north west is not included in the preferred plans of other water companies at this 

stage. However, water trading remains a preference for United Utilities and the company will continue to 

work with others on water trading beyond WRMP19 towards the WRMP24 planning round. 

The options included within the Final WRMP are summarised in Table NTS1. 

Table NTS1 Final Preferred Options 

Ref Option Name Description	 Saving (Ml/d) Delivery (AMP) 

Preferred Manchester and Pennine Resilience Solution D 

112	 Manchester and Pennine Manchester and Pennine Aqueduct Outage (4 weeks) N/A AMP7 – AMP8 
Aqueduct Outage (4 for installation of connections 
weeks) for installation of 
connections 

37-42	 Manchester and Pennine 
Aqueduct sections T01 to 
T06 

This option would provide protection against structural N/A AMP7 – AMP8 
failure of an existing single pipe section of the 
Manchester and Pennine Aqueduct and would be used 
for the conveyance of treated water. 

This option would involve the construction of new 2.6m 
diameter conduits and a 2.85m diameter tunnel for a 
total length of approximately 51.9km, and new 
connection chambers and isolating penstocks. 

Preferred Demand Management Options – Leakage Reduction and Network Metering 

WR500a Leakage reduction stage 1 

WR500b Leakage reduction stage 2 

WR500c Leakage reduction stage 3 

WR500d Leakage reduction stage 4 

WR500e Leakage reduction stage 5 

Preferred options WR500a to WR500e would involve an 
increase in leakage detection and repair activity through 
the installation of PMVs over an 11 year period. 
Activities for Stages 1 to 5 would be as follows: 

•	 Stage 1: A total of 276 leakage surveys, 510 repairs 
and 10 PMV installations would be undertaken. 

•	 Stage 2: An additional 339 leakage surveys, 510 
repairs and 13 PMV installations would be 
undertaken 

•	 Stage 3: An additional 332 leakage surveys, 408 
repairs and 12 PMV installations would be 
undertaken. 

•	 Stage 4: An additional 520 leakage surveys, 510 
repairs and 19 PMV installations would be 
undertaken. 

•	 Stage 5: An additional 692 leakage surveys, 510 
repairs and 26 PMV installations would be 
undertaken. 

10 AMP7 

20 (including 
Stage 1) 

AMP7 

28 (including 
Stages 1 and 

2) 

AMP7 

38 (including 
Stages 1 to 3) 

AMP8 

41 (including 
Stages 1 to 4) 

AMP9 

WR500f Leakage reduction stage 6 

WR500g Leakage reduction stage 7 

WR500h Leakage reduction stage 8 

Preferred options WR500f to WR500k would involve 
additional leakage detection and repair activity (to that 
already set out for Stages 1 – 5) through the installation 
of noise loggers over a six year period. Activities for 
Stages 6 to11 would be as follows: 

4.99 

9.81 (including 
Stage 6) 

AMP7 

AMP7 

• Stage 6: A total of 85 leakage surveys, 511 repairs 
and 4,424 noise logger installations would be 
undertaken. 

19.81 
(including 

Stages 6 to 7) 

AMP7 
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© Amec Foster Wheeler Environment & Infrastructure UK Limited 6 

Ref Option Name Description	 Saving (Ml/d) Delivery (AMP) 

WR500i Leakage reduction stage 9 

WR500j Leakage reduction stage 
10 

WR500k Leakage reduction stage 
11 

•	 Stage 7: An additional 104 leakage surveys, 625 
repairs and 8,148 noise logger installations would 
be undertaken. 

•	 Stage 8: An additional 225 leakage surveys, 1,350 
repairs and 20,083 noise logger installations would 
be undertaken. 

•	 Stage 9: An additional 231 leakage surveys, 1,388 
repairs and 25,575 noise logger installations would 
be undertaken. 

•	 Stage 10: An additional 257 leakage surveys, 1,542 
repairs and 29,235 noise logger installations would 
be undertaken. 

•	 Stage 11: An additional 112 leakage surveys, 671 
repairs and 17,098 noise logger installations would 
be undertaken. 

29.95 
(including 

Stages 6 to 8) 

AMP7 

39.90 
(including 

Stages 6 to 9) 

AMP7 

45.23 
(including 

Stages 6 to 
10) 

AMP7 

WR503	 Monitoring of household This preferred option would involve the proactive 3.81 AMP7 
meters to identify and fix monitoring of all domestic meters to identify and fix 
supply pipe leaks supply pipe leaks over a 5 year period. 

WR514 Logging of large 
customers 

This preferred option would involve the logging of large 1.07 AMP7 
customers over a 5 year period (it is assumed that 10% 
of those temporarily logged would become permanent). 
This would require the installation of loggers to all 
customers identified as having high consumption (above 
500 l/hr) in either District Metering Areas (DMAs) with 
poor operability or DMAs with good operability in order to 
assess which customers have the largest impact on the 
operability within DMAs. Logged customers would be 
setup in Netbase and their night use allowances would 
be updated to reflect the percentage of night use to daily 
consumption which should have a positive impact on 
operability and leakage. 

WR515 Splitting District Metering 
Areas 

This preferred option includes a study of non-operable 2.15 AMP7 
DMAs over a 5 year period to determine the reason(s) 
why a DMA is not currently operable, and subsequently, 
to carry out appropriate actions to remedy any identified 
issues and/or constraints. The option scope includes 
office design, hydraulic modelling and site investigation 
in addition to the construction of chambers, installation of 
meters and the repair of pipework and ancillary 
equipment. 

WR517 Upstream tiles 
enhancements 

This preferred option would involve initial desk studies 
and site visits to determine the validity of identified faults 
before replacing existing, and installing a mixture of new, 
full bore meters and probes on existing United Utilities’ 
infrastructure over a 5 year period. 

3.57 AMP7 

WR907d Third Party - Scenario 4 -
Stop.Watch Light -
Targeted at 20% Highest 
Leakage 

This option would involve the survey and repair of 
customer-side supply pipes and plumbing leaks by 
Third Party or United Utilities over a 5 year period. 

54.0 AMP9 

WR907e Third Party - Scenario 4 -
Stop.Watch Light -
Targeted at 1.5% Highest 
Leakage 

This preferred option would involve the survey and repair 
of customer-side supply pipes and plumbing leaks by a 
Third Party or United Utilities over a 5 year period. 

2.12 AMP7 

WR907f Third Party - Scenario 4 -
Stop.Watch Light -
Targeted at 7.5% Highest 
Leakage 

This preferred option would involve the survey and repair 
of customer-side supply pipes and plumbing leaks by a 
Third Party or United Utilities over a 5 year period. 

10.53 AMP8 

WR907g Third Party - Scenario 4 -
Stop.Watch Light -
Targeted at 7.5% Highest 
Leakage 

This preferred option would involve the survey and repair 
of customer-side supply pipes and plumbing leaks by a 
Third Party or United Utilities over a 5 year period. 

10.53 AMP9 
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Ref Option Name Description Saving (Ml/d) Delivery (AMP) 

WR912 Third Party 2 - Proposal to 
reduce customer water 
demand for UU by 5 
Ml/day across AMP 

This option would involve the reduction of customer side 
leakage at non-household properties. 

5.0 AMP7 

WR914 Third Party - Cello 4S and 
Regulo 

This preferred option would involve surveys and the 
installation of pressure management devices by a Third 
Party over a 5 year period together with ongoing 
maintenance to be undertaken by United Utilities. 

4.0 AMP8 

The HRA focuses on the options proposed to resolve predicted deficits and address resilience. It does not 

assess the existing consents regime: the examination of the potential impacts of existing individual consents 

on European designated sites was undertaken by the Environment Agency (EA) (NRW in Wales) through the 

Review of Consents (RoC) process (with abstraction sustainability now considered a a component of Water 

Framework Directive (WFD) assessments) and the HRA of the WRMP cannot and should not replicate this. 

Any licence amendments required by RoC or WFD to safeguard European sites are factored into the 

Deployable Output calculations, and the EA has confirmed that the reviewed consents are valid for the 

planning period.  Consequently, the WRMP will only affect European sites through any new resource and 

production-side options it advocates to resolves deficits, and not through the existing permissions regime. 

Table NTS2 summarises the screening and (where necessary) appropriate assessment of the revised 

preferred options (note, this is consistent with the recent case law known as ‘People Over Wind’4). 

4 Case C 323/17 Court of Justice of the European Union: People Over Wind 
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Table NTS2 Summary of plan-level assessment of options (including ‘in combination’ effects and incorporated measures) 

Option Aspect LSE AE Summary of Assessment Key avoidance / mitigation measures 

Demand management – Construction N - Demand management options will not involve any construction that -
demand reduction could result in significant effects. 

Operation N - Options cannot negatively affect European sites. -

Demand management – Construction U N Potential construction effects of leakage options cannot be identified at  Established best-practice avoidance and mitigation measures 
leakage reduction and the plan-level (no location information) and so any assessment of the (Appendix G). 
network metering options effects of individual leakage repairs can only be made at the scheme 

level. 

Operation N - Options cannot negatively affect European sites. -

Option 112 Construction N - No development required under this option (essentially enabling works 
for Option 37-42). 

-

Operation N - Option is a temporary outage of the Manchester and Pennine 
Aqueduct to allow connections for Option 37-42; can be timed / 
managed to ensure that potential supply restrictions do not indirectly 
affect any European sites through additional exploitation of other 
sources. 

-

Option 37-42 Construction Y N Option is a major construction scheme involving works within 20km of 
~22 European sites; however, most sites are not exposed to the 
environmental changes likely to be associated with the scheme 
(distance or absence of effect pathways). Adverse effects on those 
sites that may be exposed (Bowland Fells SPA, River Kent SAC, 
Morecambe Bay & Duddon Estuary SPA, Morecambe Bay Ramsar, 
Morecambe Bay SAC) can be avoided using normal best-practice 
mitigation measures (which are likely to ensure that effects ‘alone’ are 
nil, so avoiding the risk of ‘in combination’ effects). An in combination 
assessment has not identified any potential effects with other plans, 
projects or programmes. 

 Established best-practice avoidance and mitigation measures 
(Appendix G). 

 River Kent SAC: in addition to normal project-level planning and 
best-practice, construction of the scheme will avoid the main 
migration and spawning periods for salmon (which are critical to 
the lifecycle of the Freshwater mussel feature) to minimise the risk 
of displacement or barrier effects due to noise, vibration or site-
derived pollutants, unless scheme-specific analyses demonstrate 
that any effects associated with construction works will be ‘not 
significant’, or will have no adverse effect on the integrity of the 
SAC in the absence of these measures. 

Operation N - Option does not require any alterations to abstraction (etc) regimes 
(improves system resilience only). 

August 2019 
Doc Ref. B38671rr100i7 



        

 
                      

 
  

 

  

   

    

  

   

   

  

  

  

  

 

 

 

 

© Amec Foster Wheeler Environment & Infrastructure UK Limited 9 

Conclusion 

The ‘plan-level’ assessment of the options summarised in the table above incorporates the ‘in combination’ 

assessment conclusions and takes account of the general and option-specific mitigation or avoidance 

measures that will be employed at the project-level.  The HRA of the Final WRMP 2019 concludes that the 

plan will have no adverse effects, alone or in combination, on any European sites taking into account 

established scheme-level mitigation and avoidance measures that will clearly be available, achievable and 

likely to be effective.  This conclusion does not remove the need for consideration of Regulation 63 at the 

project-level, which will be required to address those aspects and uncertainties that cannot be meaningfully 

assessed at the plan-level, such as potential ‘in combination’ effects with forthcoming plans or projects that 

may coincide with option delivery. 
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1. Introduction
 

United Utilities (UU) has out its strategy for managing its water resources over the next 25 

years in its Water Resources Management Plan (WRMP).  This plan is subject to the 

Conservation of Habitats and Species Regulations 2017 and so requires an assessment of 

its effects on European sites, known as ‘Habitats Regulations Assessment’ (HRA). 

1.1 Water Resources Planning 

All water companies in England and Wales must set out their strategy for managing water resources across 

their supply area over the next 25 years.  This statutory requirement is defined under the Water Act 2003, 

which also sets out how water companies should publish a Water Resources Management Plan (WRMP) for 

consultation, setting out how they will balance supply and demand over the 25-year planning period. United 

Utilities (UU) has now finalised its WRMP for the period 2020 to 2045 and beyond. 

The WRMP process identifies potential deficits in the future availability of water and sets out the possible 

solutions required to maintain the balance between water available and future demand for water.  The 

process initially reviews as many potential solutions as possible (the ‘unconstrained list’ of options) to identify 

‘feasible’ options for each Water Resource Zone (WRZ) where deficits are predicted.  These ‘feasible’ 

options are reviewed according to an industry standard methodology to identify ‘Preferred Options’ to resolve 

any supply deficits in relation to financial, environmental and social costing.  This preferred list is based on 

standard assessment methodologies set out in the WRMP, as well as the Strategic Environmental 

Assessment (SEA) and the Habitats Regulations Assessment (HRA). The WRMP is also linked to other 

water resource planning and policy documents, including the Drought Plan. 

United Utilities Draft and Revised Draft Water Resources Management Plan 

As part of the preparation of WRMP19, United Utilities published its Draft Water Resources Management 

Plan (Draft WRMP) for consultation between 2nd March and 25th May 2018, following submission to Defra in 

December 2017. The Draft WRMP set out United Utilities preferred resource management and demand 

management options designed to enhance leakage reduction, improve levels of service for drought permits 

and orders and support water trading.  The Draft WRMP additionally sought to address the risk associated 

with the regional aqueduct system that supplies water from the Lake District to the Greater Manchester and 

Pennine areas (including parts of Lancashire and south Cumbria) through a number of options referred to as 

the ‘Manchester and Pennine Resilience’ solution. 

In developing the Draft WRMP, United Utilities undertook a comprehensive assessment of future available 

water supplies and the demand for water, extensive stakeholder engagement and a rigorous process of 

options identification and appraisal.  In this context, Amec Foster Wheeler Environment and Infrastructure 

UK Ltd (Amec Foster Wheeler, now Wood) was commissioned by United Utilities to undertake a Habitats 

Regulations Assessment5 (HRA) of the Draft WRMP, the findings of which were presented in a report6 that 

was published alongside the Draft WRMP for consultation in March 2018.  A further report7 presenting an 

assessment of potential Manchester and Pennine Resilience solutions was also prepared and made 

available to support the consultation.  

5 In fulfilment of Regulation 63 of the Conservation of Habitats and Species Regulations 2017 

6 Amec Foster Wheeler (2018) Water Resources Management Plan 2019 - Habitats Regulations Assessment of the Draft WRMP. 
Report for UU ref. B38671rr101i4. Amec Foster Wheeler, Shrewsbury. 

7 Amec Foster Wheeler (2018) Technical note: Habitats Regulations Assessment of the Draft Water Resources Management Plan 2019: 
Resilience Options Initial Assessment. Report for UU ref. B38671rr097i4. Amec Foster Wheeler, Shrewsbury. 
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UU subsequently selected its preferred Manchester and Pennine Resilience Solution and modified the 

Preferred Plan for WRMP19, taking into account the consultation responses from regulators, stakeholders 

and the public on the Draft WRMP, as well as further engagement and environmental assessment.  A 

‘Revised Draft WRMP’ was subsequently prepared and, along with the Statement of Response to the 

consultation, was submitted to the Secretary of State for approval in August 2018.  The Revised Draft WRMP 

included further increases to the leakage reductions contained within the Draft WRMP. 

Following a review of the Statement of Response to the consultation and the changes made in the Revised 

Draft WRMP, Defra requested more information on the plan. United Utilities responded to this request in 

April 2019. 

The Final WRMP 2019 

United Utilities has published the Final WRMP 2019 following the receipt of direction to publish from the 

Secretary of State for Environment, Food and Rural Affairs. The Final WRMP is unchanged from the 

Revised Draft WRMP, except that the timing of some of the leakage options has altered, bringing forward the 

leakage savings in order to achieve a 20% leakage reduction by 2025 instead of 15% as set out in the 

Revised Draft WRMP. Water trading has not been included in the Final WRMP as potential importing 

companies did not selected imports from the north west in their preferred WRMPs during the core 25-year 

period of the planning horizon (which defined the ‘needs’ in the UU plan, albeit that the plans are tested out 

to the 2080s).  However, whilst water trading does not form part of UU’s Final Plan, it remains the company’s 

preference to continue to work with others on water trading beyond WRMP19 and into the WRMP24 

planning round.  The strategy to facilitate a potential future trade has therefore been retained within an 

adaptive pathway, which could form a future preferred plan if water trading is required in the future. 

Appendix H of this report contains a summary of the assessment of the water trading option considered as 

part of the Draft WRMP, although it should be noted that this is for information only as these proposals are 

not included in the Final WRMP. 

The Final WRMP identifies options to meet the following objectives: 

 Adopt an enhanced leakage reduction comprising a total of 190 Ml/d over the planning period, a 

reduction of just over 40% from the baseline position of 448Ml/d. By the end of 2024/25 UU 

plans to reduce leakage by at least 91 Ml/d, or 20%. 

 Improve level of service for drought permits and orders to augment supply from 1 in 20 years to 

1 in 40 years (moving from 5% to 2.5% annual average risk). 

 Increase resilience to other hazards, specifically for the regional aqueduct system associated 

with Manchester and Pennines Resilience. This involves completing Solution D, which involves 

rebuilding all single line sections of the relevant aqueduct. 

As part of the ongoing HRA process, the assessments contained in the HRA reports for the Draft WRMP and 

Revised Draft WRMP have been reviewed and updated in order to ensure that the effects on European sites 

of the Final WRMP have been fully characterised and assessed.  This updated HRA presents the findings of 

this assessment. 

1.2 Habitats Regulations Assessment 

Regulation 63 of the Conservation of Habitats and Species Regulations 2017 (the ‘Habitats Regulations’) 

states that if a plan or project is “(a) is likely to have a significant effect on a European site8 or a European 

8 Strictly, ‘European sites’ are: any Special Area of Conservation (SAC) from the point at which the European Commission and the UK 
Government agree the site as a ‘Site of Community Importance’ (SCI); any classified Special Protection Area (SPA); any candidate SAC 
(cSAC); and (exceptionally) any other site or area that the Commission believes should be considered as an SAC but which has not 
been identified by the Government. However, the term is also commonly used when referring to potential SPAs (pSPAs), to which the 
provisions of Article 4(4) of Directive 2009/147/EC (the ‘new wild birds directive’) apply; and to possible SACs (pSACs) and listed 
Ramsar Sites, to which the provisions of the Habitats Regulations are applied a matter of Government policy (NPPF para. 176; TAN5 
para. 5.1.3) when considering development proposals that may affect them. “European site” is therefore used in this report in its 
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offshore marine site9 (either alone or in combination with other plans or projects); and (b) is not directly 

connected with or necessary to the management of that site” then the competent authority must “…make an 

appropriate assessment of the implications of the plan or project for that site in view of that site’s 

conservation objectives” before the plan is given effect. 

The process by which Regulation 63 is met is known as Habitats Regulations Assessment (HRA)10. An HRA 

determines whether there will be any ‘likely significant effects’ (LSE) on any European site as a result of a 

plan’s implementation (either on its own or ‘in combination’ with other plans or projects) and, if so, whether 

these effects will result in any adverse effects on the site’s integrity.  UU has a statutory duty to prepare its 

WRMP and is therefore the Competent Authority for any HRA. 

1.3 This Report 

Regulation 63 essentially provides a test that the final plan must pass; there is no statutory requirement for 

HRA to be undertaken on draft plans or similar developmental stages (e.g. the unconstrained or Feasible 

Options).  However, it is accepted best-practice for the HRA of strategic planning documents to be run as an 

iterative process alongside plan development, with the emerging proposals or options assessed for their 

possible effects on European sites and modified or abandoned (as necessary) to ensure that the 

subsequently adopted plan is not likely to result in significant or significant adverse effects on any European 

sites, either alone or ‘in combination’ with other plans.  This is undertaken in consultation with Natural 

England (NE), Natural Resources Wales (NRW) and other appropriate consultees. 

UU commissioned Wood (formerly Amec Foster Wheeler) to undertake the data collection and interpretation 

required to support an HRA of its WRMP for the period 2020 – 2045, and to determine whether any aspects 

of the WRMP (alone or in-combination) could have significant or significant adverse effects on the integrity of 

any European sites. The HRA process (as applied to the WRMP) included the following steps: 

i. An initial review of the Feasible Options, to assist UU’s selection of Preferred Options. 

ii. A formal assessment of the Preferred Options, comprising screening and (where necessary) an 

‘appropriate assessment’, which accompanied the Preferred Options consultation. 

iii. A formal assessment of the post-consultation revised Preferred Options, which form the 

Revised Draft WRMP and which would be intended for adoption. 

iv. A formal assessment of the Final WRMP following SoS review (this report). 

This report summarises Wood’s assessment of UU’s Final WRMP 2019 against the conservation objectives 

of any European sites that may be affected and summarises the iterative HRA process that has been 

undertaken to support the WRMP and ensure that it meets the requirements of Regulation 63. The report 

sets out: 

 the approach to HRA of WRMPs, including the key issues for these strategic plans (Section 2); 

 a summary of the Feasible Options review (Section 3); 

 the screening and (where required) appropriate assessment of the Final WRMP options and the 

WRMP as a whole, including ‘in combination’ assessments (Section 4); 

 the conclusion of the HRA of UU’s WRMP 2019 (Section 5).  

It should be noted that some of UU’s consultation draft Preferred Options (notably, the options required to 

ensure that ‘spare’ water is available for trading) have not been included as options in the Final WRMP. In 

the case of the proposed water trading option, this was because a water trade from the north west was not 

broadest sense, as an umbrella term for all of the above designated sites. Additional information on European site designations is 
provided in Appendix A. 

9 ‘European offshore marine sites’ are defined by Regulation 15 of The Offshore Marine Conservation (Natural Habitats, &c.) 
Regulations 2007 (as amended); these regulations cover waters (and hence sites) over 12 nautical miles from the coast. 

10 The term ‘Appropriate Assessment’ has been historically used to describe the process of assessment; however, the process is now 
more accurately termed ‘Habitats Regulations Assessment’ (HRA), with the term ‘Appropriate Assessment’ limited to the specific stage 
within the process. 
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included in the revised WRMPs of other water companies. As a result, the options required to facilitate 

water-trading are not longer included in the Final WRMP or its HRA. However, to support any future work on 

a potential future trade, Appendix H of this report contains a summary of the assessment of the water trading 

option considered as part of the Draft WRMP. 
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2. Approach to HRA of WRMPs
 

WRMPs identify specific measures for addressing predicted deficits, but the strategic 

nature of the WRMP creates some challenges for HRA as there are fundamental 

limitations on the scheme details and data that are available at the plan-level.  This section 

summarises the approach used for HRAs of WRMPs, and the mechanisms employed to 

address residual uncertainties. 

2.1 Plan-Level HRA 

An HRA involves determining whether there will be any LSEs on any European sites as a result of a plan’s 

implementation, either on its own or ‘in combination’ with other plans or projects (referred to as ‘screening’); 

and, if so, whether it can be concluded that these effects will not have an adverse effect on the site’s integrity 

(referred to as ‘appropriate assessment’). European Commission guidance11 suggests a four-stage process 

for HRA, although not all stages will always be required (see Box 3). 

Box 1 Stages of Habitats Regulations Assessment 

Stage 1 – Screening: 
This stage identifies the likely impacts upon a European site of a project or plan, either alone or ‘in combination’ with other projects or 
plans, and considers whether these impacts are likely to be significant. 

Stage 2 – Appropriate Assessment: 
Where there are likely significant effects, or where this is uncertain, this stage considers the effects of the plan or project on the 
integrity of the relevant European Sites, either alone or ‘in combination’ with other projects or plans, with respect to the sites’ 
structure and function and their conservation objectives. Where it cannot be concluded that there will be no adverse effects on sites’ 
integrity, it is necessary to consider potential mitigation for these effects. 

Stage 3 – Assessment of Alternative Solutions: 
Where adverse effects remain after the inclusion of mitigation, this stage examines alternative ways of achieving the objectives of the 
project or plan that avoid adverse impacts on the integrity of European sites. 

Stage 4 – Assessment Where No Alternative Solutions Exist and Where Adverse Impacts Remain: 
This stage assesses compensatory measures where it is deemed that the project or plan should proceed for imperative reasons of 
overriding public interest (IROPI). The EC guidance does not deal with the assessment of IROPI. 

The ‘screening’ test or ‘test of significance’ is a low bar: a plan should be considered ‘likely’ to have an effect 

if the competent authority (in this case UU) is unable (on the basis of objective information) to exclude the 

possibility that the plan could have significant effects on any European site, either alone or in combination 

with other plans or projects; an effect will be ‘significant’ if it could undermine the site’s conservation 

objectives. 

An ‘appropriate assessment’ stage provides a more detailed examination of the plan (or its components) 

where the effects are significant or uncertain12, to determine whether there will be any ‘adverse effects on 

integrity’ (AEoI) of any sites as a result of the plan. It should be noted that the approach to the ‘appropriate 

assessment’ is not prescribed: it must simply be ‘appropriate’ to the plan being considered and the scale and 

nature of the likely effects; and be sufficient to remove any residual uncertainties regarding the effect of the 

proposals on site and feature integrity. 

The approach summarised in Box 1 works well at the project-level where the scheme design is usually 

established and possible effects on European sites can be assessed (usually quantitatively) using a stepwise 

process and detailed scheme-specific data. In contrast, the fundamental nature of the WRMP presents a 

number of distinct challenges for a ‘strategic’ HRA and it is therefore important to understand how the WRMP 

is developed, how it would operate in practice, and hence how it might consequently affect European sites.  

In particular, there is a potential conflict between the specific nature of the options; the requirement that the 

11 Methodological guidance on the provisions of Article 6(3) and (4) of the Habitats Directive 92/43/EEC (EC 2002). 
12 i.e. ‘likely significant effects’, where the possibility of significant effects cannot be excluded. 
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options (and hence the plan) have ‘no likely significant effects (LSE)’ or ‘no adverse effects’; the level of 

certainty that can be established at the strategic level; and the desirability of not excluding every potential 

solution which cannot be conclusively investigated within the WRMP development timescales.  

2.2 The WRMP 

The WRMP process establishes supply and demand balances for the UU WRZs, identifying potential supply 

deficits between water available and the projected demand within each WRZ.  Options are then proposed to 

resolve these deficits.  The estimation of Deployable Output (DO) is based on: 

 abstraction volumes allowed under current statutory licences, as impacted by actual source 

yield; 

 any future reductions in abstraction expected under environmental improvement regimes (e.g. 

sustainability reductions required due to the Review of Consents (see Appendix B) or Water 

Framework Directive); and 

 predicted future demand for water based on government data for population and housing 

growth plans. 

Demand forecasts are completed in accordance with the Water Resources Planning Guidelines (with the 

interim update published by the Environment Agency and Natural Resources Wales in July 201813) and 

consider (inter alia): 

 Estimates of baseline demand from: 

 household customers; 

 non-household customers; 

 water leaks; 

 any other losses or uses of water such as water taken unbilled. 

 Future demands which will be subject to many influences, including: 

 population changes, including changes in occupancy; 

 changes in water use behaviour (in both household and non-household customers); 

 metering; 

 increasing water efficiency and sustainable water use practices; 

 changing design standards of devices that use water (e.g. more efficient washing machines); 

 changes in .and practices for leakage detection and repair; 

 climate change; and 

 weather patterns. 

The WRMP therefore accounts for these demand forecasts based on historical trends, an established growth 

forecast model, and a thorough review of water resource policy and planning documents. 

The WRMP process initially sets out an ‘unconstrained list’ of possible solutions regardless of cost or 

technical merit.  This is then refined to identify ‘Feasible Options’ and subsequently the ‘Preferred 

Options’.  This filtering process is based on a range of assessments including SEA and the principles of 

Habitats Regulations Assessment. The list of Feasible Options is subject to financial, environmental and 

social costing, with these options then reviewed and assessed to derive ‘Preferred Options’ for the zones 

that are predicted to be in deficit within the planning horizon (25 years). 

13 https://cdn.naturalresources.wales/media/686174/interim-wrpg-update-july18-final-changes-highlighted.pdf [Accessed August 2018]. 
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Options to resolve deficits or forecast deficits can be broadly categorised as follows: 

 Production and Resource Management - options that vary yield (e.g. new abstractions) or 

which reduce/ modify usage from where it is abstracted to where it enters the network; 

 Customer-side Management - options which reduce customers’ consumption; and 

 Distribution Management - options within or affecting the distribution network, such as 

leakage reduction or new distribution pipelines. 

These are also characterised as ‘demand management’ measures (options which reduce consumption 

post-treatment, such as metering or leakage reduction) or ‘resource management’ measures (options that 

vary yield).  

The HRA focuses on the resource management options14 and their potential effects. Resource management 

options will generally involve one or more of the following: 

 development of new surface or groundwater sources, or desalination of sea water (‘new water’); 

 modification of an existing licence to alter the operational and network regime (e.g. additional 

abstraction); 

 use of ‘spare water’ from existing licensed sources through operational adjustments or capital 

works (e.g. new treatment facilities); 

 re-instatement of existing, mothballed sources (with or without current licences); 

 capital works to the distribution network; or 

 transferring water from adjacent water companies with a supply / demand surplus. 

Following consultation on the Draft WRMP and further work on the supply-demand balance, UU is predicting 

a very small baseline deficit (~3 Ml/d) in its Strategic WRZ toward the end of the planning period (i.e. 

2044/2045) in the Final WRMP. 

In addition, WRMPs have a remit to assess non-drought hazards for water supply resilience, to reduce the 

risk of asset failure. In consequence, UU additionally identified a need to enhance resilience to non-drought 

hazards; the largest resilience risk being that associated with the regional aqueduct system that supplies 

water from the Lake District to the Greater Manchester and Pennine areas including parts of Lancashire and 

south Cumbria.  The condition of a particular aqueduct is deteriorating over time and presents a risk in terms 

of both water quality and water supply.  This risk could, in the future, result in a widespread water quality 

incident (for example, advice to boil water for drinking purposes for over a million properties) or loss of supply 

to many thousands of properties for an extended period. The development of solutions to address the risks 

of aqueduct deterioration (and its consequences) to the Strategic Resource Zone is collectively referred to as 

‘Manchester and Pennine Resilience’. 

2.3 HRA of the WRMP 

The HRA focuses on the resource management options proposed to resolve predicted deficits, and options 

for increasing resilience. It does not assess the existing consents regime: the examination of existing 

individual consents was undertaken by the Environment Agency (EA) (NRW in Wales) through the Review of 

Consents process15 and the HRA of the WRMP cannot and should not replicate this. Any licence 

amendments required by RoC or WFD (see Appendix B) are factored into the DO calculations, and the EA 

has confirmed that these are valid for the planning period.  Consequently, the WRMP will only affect 

14 ‘Demand management’ options (i.e. options designed to reduce water use such as metering or provision of water butts) are 
considered unlikely to have any significant or adverse effects on any European sites (see Section 2.3). 

15 Abstraction sustainability is now addressed partly through Water Framework Directive assessments. 
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European sites through any new resource and production-side options it advocates to resolves deficits, or 

through capital resilience schemes, and not through the existing permissions regime16. 

The various resource management options could affect European sites through their implementation (for 

example, construction of new pipelines) or operation (e.g. new abstractions), and these effects can broadly 

be categorised as: 

 direct (activities that affect a European site directly; for example, construction of a new intake 

within an SPA reservoir; discharges to an SAC from a desalination plant; new or increased 

abstractions from an SAC river); 

 indirect (activities that affect a European site indirectly through an impact pathway; for 

example, construction affecting a downstream SAC through sediment release; new abstractions 

entraining SAC fish species away from the SAC itself); or 

 consequential (for example, adjusting or stopping a bulk transfer between water resource 

zones, or between water companies, may have indirect ‘consequential’ effects on distant 

European sites if this results in additional abstraction to make up a shortfall; this is more 

typically a type of ‘in combination’ effect). 

The HRA of the WRMP must consider any European sites that could be affected by the implementation of 

the Plan, whether they are within the geographical boundaries of the UU supply area or not. When 

determining this it is also necessary to consider potential ‘in combination’ effects; these are possible 

cumulative effects on European sites caused by the WRMP, together with the effects of any existing or 

proposed projects or plans17 . However, it must be recognised that many of the possible ‘in combination’ 

effects (particularly with respect to water resources and land-use plans) are explicitly considered and 

accounted for as part of the WRMP development process (see below). 

As noted, the HRA of the WRMP focuses on the ‘resource management’ options only.  It does not explicitly 

consider demand- or post-distribution options designed to reduce treated water use (such as metering or 

provision of water butts), or leakage reduction options, as it is considered that these cannot negatively affect 

any European sites18. 

The HRA process (as applied to the WRMP) therefore includes the following steps: 

i. An initial review of the Feasible Options, to assist UU’s selection of Preferred Options. 

ii. A formal assessment of the Preferred Options, comprising screening and (where necessary) an 

‘appropriate assessment’, which accompanied the Preferred Options consultation. 

iii. A formal assessment of the post-consultation revised Preferred Options, which form the 

Revised Draft WRMP and which would be intended for adoption. 

iv. A formal assessment of the Final WRMP following SoS review (this report). 

For each step, the assessment identifies the location and the anticipated outcomes of each option based on 

the option descriptions provided by UU.  GIS is then used to identify all European sites within a 

precautionary 20km ‘zone of influence’, with sites beyond this considered where reasonable impact 

pathways are present based on the scheme description (for example, receptors downstream of significant 

new abstractions).  This is a suitably precautionary approach that has important advantages due to the 

16 It is recognised that, occasionally, the sustainability reductions agreed through the RoC process have been subsequently shown to 
be insufficient to address the effects of PWS abstraction on some sites (the most notable example is the River Ehen in Cumbria); UU 
are not aware of any current uncertainties regarding its abstractions or the RoC outcomes, although any such uncertainties that are 
subsequently identified can be addressed through the five-yearly WRMP review process. 

17 Methodological guidance on the provisions of Article 6(3) and (4) of the Habitats Directive 92/43/EEC (EC 2002). 

18 The only realistic mechanism for a negative effect would through direct encroachment or proximal effects at the local-level (for 
example a leaking pipe might be located in or near a SAC), but this cannot be meaningfully assessed at the strategic level since 
location-specific information on the options is not available without specific investigations, which would form part of the package (i.e. the 
precise location and severity of most leakages is not known ahead of detection). Any assessment of these effects must necessarily be 
deferred to the project-level (see ‘Mitigating Uncertainty and ‘down the line’ assessment, below) and the WRMP does not imply any 
approval for options or remove the need for project-level assessments. 
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number of Feasible Options and the benefits of a consistent approach19. The possible effects of each option 

on European sites and their interest features is then assessed, based on: 

 the anticipated operation of each option and predicted zone of hydrological influence20; 

 any predicted construction works required for each option21; 

 the European site interest features and their sensitivities; and 

 the exposure of the site or features to the likely effects of the option (i.e. presence of reasonable 

impact pathways). 

Data collection 

Data on the Feasible and Preferred Options are provided by UU.  These data include descriptions of each 

option; the likely outcomes (design yields/capacities); the scheme requirements; the type and indicative 

location of any works; and an outline of how the option would function.  Further information on general water 

resources was obtained from UU (e.g. groundwater (GW) and surface water (SW) abstraction locations, 

source operational parameters, WRZ operation, emergency or drought plan operations) and the EA / NRW. 

Data on European site locations; interest features; conservation objectives; and condition assessments were 

collected from the Joint Nature Conservation Committee (JNCC), Natural Resources Wales (NRW) and 

Natural England (NE). These data were used to determine the locations of the sites relative to the options; 

the condition, vulnerabilities and sensitivities of the sites and their interest features; and the approximate 

locations of the interest features within each site (if reported).  European sites within 20km of the UU supply 

area and their interest features are listed in Appendix C, although it should be noted that sites outside this 

area were also considered where there was a potential risk of effects from an option.   Appendix D identifies 

those European site interest features considered ‘water resource dependent’ by the EA.  

Review of Feasible Options 

The Feasible Options review is reported in the following Amec Foster Wheeler Technical Notes (see 

Appendix E): 

 UU WRMP 2019: Habitats Regulations Assessment – Initial Review of Feasible Options. Report 

Ref. S38671n071i2; and 

 UU WRMP 2019: Habitats Regulations Assessment – Additional Feasible Options Review. 

Report Ref. S38671078i1. 

The Feasible Options reviews are not ‘draft HRAs’, ‘screening’, or similar assessment of the final plan and 

are not intended to provide a definitive conclusion on the likely effects of the WRMP or its options; rather, the 

assessment principles that underpin the HRA process are applied to the Feasible Options to: 

 guide the selection of Preferred Options by UU; and 

19 ‘Arbitrary’ buffers are not generally appropriate for HRA. However, as distance is a strong determinant of the scale and likelihood of 
most effects, the considered use of a suitably precautionary search area as a starting point for the screening (based on a thorough 
understanding of both the options and European site interest features) has some important advantages. Using buffers allows the 
systematic identification of European sites using GIS, so minimising the risk of sites or features being overlooked, and also ensures that 
sites where there are no reasonable impact pathways can be quickly and transparently excluded from any further screening or 
assessment. When assessing multiple options it also has the significant advantage of providing a consistent point of reference for 
consultees following the assessment process, and the ‘screening’ can therefore focus on the assessment of effects, rather than on 
explaining why certain sites may or may not have been considered in relation to a particular option. 

20 Note that for groundwater sources and groundwater fed habitats, the EA consider that significant effects as a result of ground water 
abstractions are unlikely on European sites over 5 km from the abstraction (National EA guidance: Habitats Directive Stage 2 Review: 
Water Resources Authorisations – Practical Advice for Agency Water Resources Staff). This premise is applied to the option 
assessments. 

21 Note that the location of some works, particularly pipelines outside UU-owned land, are only tentatively defined by the WRMP. In 
these instances, the ‘to’ and ‘from’ locations were identified and a broad study area used to identify any European sites that could 
potentially be affected by a route between these locations. 
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 inform the scope of any further assessments likely to be required as the options are refined and 

developed, including any data likely to be required to support the selection of an option as a 

Preferred Option. 

A detailed ‘in combination’ assessment is not undertaken at the Feasible Options stage although the 

potential for options to operate ‘in combination’ with each other, and with other UU plans (e.g. the Drought 

Plan) is considered but not explicitly reported; the ‘in combination’ assessment is completed at the Preferred 

Options stage.  The review of the Feasible Options assumes that normal best-practice project level planning, 

avoidance and mitigation measures (see Appendix G) will be employed at project delivery (see also 

‘Assessment Assumptions’, below). 

Preferred Options assessment 

The Preferred Options assessment employs the assessment principles used at the Feasible Option stage, 

with the addition of an ‘in combination’ assessment (see below).  For each option, the Preferred Options 

assessment comprises: 

 a ‘screening’ of European sites to identify those sites and features where there will self-evidently 

be ‘no effect’ (as opposed to ‘no likely significant effects’) due to the option22, and those where 

significant effects are likely or uncertain; and 

 an ‘appropriate assessment’ of any options where significant effects cannot be excluded. 

The Preferred Option assessments are set out in Section 4. Note that the ‘low-bar’ principle has been used 

for the screening of the Preferred Options; any reasonable impact pathways identified are investigated 

further in an appropriate assessment rather than through a more detailed ‘secondary screening’ or similar.  

Consequently, the appropriate assessment is ‘appropriate’ to the nature or the WRMP, and the scale and 

likelihood of any effects.  Undertaking an appropriate assessment does not necessarily imply a conclusion of 

‘significant effects’ for those sites or aspects that are ‘screened in’ since in many cases the assessment is 

completed due to a residual uncertainty which the assessment is intended to resolve.  The ‘appropriate 

assessment’ stage may therefore conclude that the proposals are likely to have an adverse effect on the 

integrity of a site (in which case they should be abandoned, modified, or otherwise mitigated); or that option 

will have no adverse effects (i.e. an effect pathway exists, but those effects will not undermine site integrity); 

or that the effects will, if re-screened, be ‘not significant’ (taking into account the additional assessment or 

perhaps additional measures proposed for inclusion in the final plan). 

Assessment assumptions 

Several assumptions are made during the option assessment process; in summary, the assessments 

assume that 

 the existing consents regime (confirmed under the RoC and taking into account any required 

sustainability reductions) is effectively a ‘no adverse effect’ baseline and that options that 

operate within the terms of existing licences will have ‘no adverse effect’; 

 that there is ‘water available for use’ where this is confirmed by the EA through the relevant 

Catchment Abstraction Management Strategy; and 

 that all normal licensing and consenting procedures will be employed at option delivery, 

including project-level HRA. 

Since the Draft WRMP consultation, it should be noted that recent case law known as ‘People Over Wind’23 

has altered how avoidance and mitigation measures are accounted for by the HRA.  The ‘People Over Wind’ 

judgement states that “…it is not appropriate, at the screening stage, to take account of the measures 

intended to avoid or reduce the harmful effects [mitigation] of the plan or project on that site”.  This contrasts 

22 Note, for options with ‘no effects’ there is no possibility of ‘in combination’ effects. 

23 Case C 323/17 Court of Justice of the European Union: People Over Wind 
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with established practice in this area (based on the “Dilly Lane” judgment) where avoidance and mitigation 

measures have typically been accounted for during screening. 

There is currently little information on the practical implementation of the ‘People over Wind’ judgement, 

particularly for strategy-level HRA, although broad guidance has been issued by the Planning Inspectorate 

(PINS)24. In previous WRMP rounds, HRAs of WRMPs typically assumed that established best-practice 

avoidance and mitigation measures (see Appendix G) would be employed at the project level throughout 

scheme design and construction to safeguard environmental receptors, including European site interest 

features, and accounted for this at the screening stage. However, it is arguable that an assumption such as 

this, albeit in relation to a lower-tier project that would itself be subject to HRA, might constitute an 

‘avoidance measure’ that the WRMP is effectively relying on to ensure that significant effects do not occur. 

In this instance, therefore: 

 As the Feasible Options review has no statutory basis25 the established scheme-level best-

practice avoidance and mitigation measures noted in Appendix G are accounted for when 

considering the likelihood of a European site or feature being affected by an option.  This is to 

ensure that the HRA process provides robust, proportionate and pragmatic information for UU 

to factor in to its consideration of the Feasible Options and choice of Preferred Options. 

 For the revised Preferred Options, which constitute the plan being proposed and assessed, the 

established best-practice avoidance and mitigation measures noted in Appendix G are not 

taken into account at screening, but are instead introduced at the ‘appropriate assessment’ 

stage (if required). 

In combination effects 

HRA requires that the effects of other projects, plans or programmes be considered for effects on European 

sites ‘in combination’ with the WRMP.  There is limited guidance on the precise scope of ‘in combination’ 

assessments for strategies, particularly with respect to the levels within the planning hierarchy at which ‘in 

combination’ effects should be considered.  The ‘two-tier’ nature of the WRMP (i.e. a plan with specific 

schemes) also complicates this assessment. 

Broadly, it is considered that the WRMP could have the following in combination effects: 

 within-plan effects - i.e. separate options within the WRMP affecting the same European site(s); 

 between-plan abstraction effects - i.e. effects with other abstractions, in association with or 

driven by other plans (for example, other water company WRMPs); 

 other between-plan effects - i.e. 'in combination' with non-abstraction activities promoted by 

other plans – for example, with flood risk management plans. 

 between-project effects – i.e. effects of a specific option with other specific projects and 

developments. 

In undertaking the ‘in combination’ assessment it is critical to note that: 

 the Review of Consents (RoC) process has completed an ‘in combination’ assessment for all 

currently licensed abstractions (and many unlicensed abstractions); 

 the RoC underpins the WRMP, which also explicitly accounts for land-use plans, growth 

forecasts and population projections when calculating future water demand (and hence areas 

with potential deficits); 

24 PINS Note 05/2018: Consideration of avoidance and reduction measures in Habitats Regulations Assessment: People over Wind, 
Peter Sweetman v Coillte Teoranta. 

25 i.e. there is no statutory requirement for HRA to be undertaken on draft plans or similar developmental stages (e.g. the unconstrained 
or Feasible Options). 
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 the detailed examination of non-UU abstraction or discharge consents for ‘in combination’ 

effects can only be undertaken by the EA or NRW through their permitting procedures; and 

 known major projects that are likely to increase demand (e.g. power station decommissioning) 

are also taken into account during the development of the WRMP. 

Therefore: 

 It is considered that (for the HRA) potential 'in combination' effects in respect of water-resource 

demands associated with known plans or projects will not occur since these demands are 

explicitly considered when developing the WRMP and its associated plans.  The main exception 

to this is other water company WRMPs, which are developed concurrently with the UU WRMP 

and so cannot necessarily be fully assessed at the Preferred Options stage; for these, the 

potential for the UU Preferred Options to operate ‘in combination’ is assessed and (if necessary) 

conclusions caveated subject to the future review of the consultation versions of the other 

companies’ WRMPs. 

 With regard to other strategic plans, the list of plans included within the SEA is used as the 

basis for a high-level ‘in combination’ assessment (see Appendix F).  The SEA is used to 

provide information on the themes, policies and objectives of the ‘in combination’ plans, with the 

plans themselves are examined in more detail as necessary.  Plans are obtained from the SEA 

datasets or internet sources where possible. 

 With regard to projects: 

 The WRMP explicitly accounts for the water-resource demands of known major projects (e.g. 

power station decommissioning; large-scale housing development) during its development, 

and so these ‘in combination’ effects are not considered in detail. 

 Potential ‘in combination’ effects between individual Options and Nationally Significant 

Infrastructure Projects (NSIPs) identified by The Planning Inspectorate, and other known 

major projects, are assessed.  

 It is not possible to produce a definitive list of minor existing or anticipated planning 

applications within the zone of influence of each proposed option to review possible local ‘in 

combination’ effects. The nature of the WRMP and the timescales over which it operates 

ensure that generating a list of local planning applications at this stage would be of very little 

value, and this aspect can only be meaningfully undertaken at the scheme-level. 

Uncertainty and determining significant or adverse effects 

The WRMP is a high-level strategy for managing water resources across the UU supply area over the next 

25 years.  Due to its wide geographic scale and long-term outlook there are inevitably many uncertainties 

inherent within it.  It is therefore similar, in this respect, to a typical strategic land-use plan (such as a Core 

Strategy), which also has inherent uncertainties around its implementation, and hence over its likely effects.  

Usually, with strategy-level HRAs, uncertainty is addressed by including caveats and ‘avoidance measures’ 

or mitigation within the policy text to ensure that significant or adverse effects will not occur.  This is possible 

because the key components of the strategic plan (i.e. the policies) are inherently malleable from the outset, 

and can be easily abandoned or modified if required.  

This approach is more difficult to apply directly to the WRMP because: 

 the strategic nature of the WRMP ensures that there are fundamental limitations on the scheme 

details that are available for the HRA; but 

 its principal components (the options that are proposed to resolve actual or predicted deficits) 

are generally specific schemes with a clear spatial component, rather than the broad policies 

that are characteristic of most strategies. 

This means that potential effects on specific European sites are much easier to envisage or identify (due to 

the specific nature of the options and the known ‘sensitivities’ of the interest features), but often harder to 
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quantify and assess (due to the strategic nature of the plan and frequent absence of detailed information on 

each option; i.e. the ‘exposure’ of an interest feature to a potential effect cannot necessarily be established). 

Normally, where there is uncertainty over likely effects then additional data must be obtained until that 

uncertainty can be resolved; or ‘avoidance measures’ or mitigation specified that will remove the uncertainty; 

or the option should be abandoned and not included in the final plan.  However, this can present difficulties 

for plans such as the WRMP since: 

 the options often have to solve specific deficits but are heavily constrained by existing sources 

and infrastructure, the availability of new resources, and the patterns of customer demand; 

 it is possible that there will be several options where the precise effects are unclear, but which 

UU or the EA would wish to be able to explore in more detail at a later stage (and therefore 

would wish to include as Preferred Options within the WRMP); and 

 the WRMP itself is a key component of the regulatory mechanism by which funding is secured 

for the detailed design, feasibility studies and investigations required for new resource 

management measures. 

Consequently, for some options there may be uncertainties which cannot be fully resolved at the strategic 

level, which in some cases would make a conclusion of ‘no significant effects’ or ‘no adverse effects’ difficult.  

Indeed, for some schemes it will only be possible to fully assess any potential effects at the pre-project 

planning stage or permit/order application stage, when certain specific details are known; for example: 

construction techniques or site-specific survey information.  In addition, it may be several years before an 

option is employed, during which time other factors may alter the likely effects of the option.  

For example, an option that proposes a new water transfer main between existing pumping stations will have 

a limited number of feasible routes.  These can be theoretically assessed at a high-level for potential impacts 

on European sites, and routes with obvious and unavoidable ‘likely significant effects’ excluded from the 

WRMP.  However, in most instances a specific route (or even a range of routes) will not be determined at the 

strategic level and any route would, in any case, be largely determined by design-stage constraints (e.g. land 

ownership; access; engineering feasibility; and so on).  If the route had to cross a SAC river then ‘significant 

effects’ (at the strategic level) are clearly conceivable and arguably likely, which would suggest that the 

option should be abandoned.  But it is equally likely that most potential construction effects could almost 

certainly be avoided or suitably mitigated through project-level design (e.g. ensuring the use of existing road 

crossings for construction, or using trenchless techniques), which would itself be subject to an HRA at project 

level. 

As a result, the HRA must consider and assess the specific options within the WRMP appropriately, whilst 

recognising (and mitigating) the inherent uncertainties within those options (i.e. the absence of detailed 

scheme design or parameters) and within the plan itself (i.e. so that the WRMP, as a whole, is compliant with 

the Habitats Regulations even if some residual uncertainty persists with some options).  Ultimately, the plan 

should not create a scenario where adverse effects are possible if these cannot clearly be avoided with 

appropriate scheme-level measures; these may be established best-practice mitigation and avoidance 

measures, or bespoke requirements identified at the plan-level. 

Mitigating uncertainty and ‘down the line’ assessment 

For most options, even at the strategic level, it will be clear if adverse effects are likely to be unavoidable and 

in these instances the option should not be included as a Preferred Option within the WRMP since plans 

should not include proposals which would be likely to fail the Habitats Regulations tests at the project 

application stage.  For other options, however, the effects may be uncertain and it is therefore important that 

this uncertainty is addressed either through additional investigation or (if this is not possible) through 

appropriate mitigation measures that ensure that the plan is compliant with the Habitats Regulations. 

For many options, particularly those involving construction, it is reasonable to assume that established 

mitigation measures which are typically successful can be employed at the project stage to avoid adverse 

effects – for example, avoiding works near SPAs at certain times of the year.  In these instances it is 

considered that the option can be included within the WRMP provided that any specific measures that are 
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likely to be required are identified to ensure that they are appropriately addressed throughout the project 

planning process (e.g. constraints on the timing of construction activities). 

Nevertheless, it is possible that the potential effects (or required mitigation) for some options cannot be 

clearly determined at the strategic-level.  In these instances, current guidance26 indicates that it may be 

appropriate and acceptable for some assessment to be undertaken ‘down-the-line’ at a lower tier in the 

planning hierarchy, if: 

 the higher tier plan appraisal cannot reasonably predict the effects on a European site in a 

meaningful way; whereas 

 the lower tier plan, which will identify more precisely the nature, scale or location of 

development, and thus its potential effects, retains sufficient flexibility over the exact location, 

scale or nature of the proposal to enable an adverse effect on site integrity to be ruled out (even 

if that would mean ultimately deleting the proposal); and 

 the later or lower tier appraisal is required as a matter of law or Government policy, so it can be 

relied upon. 

Strictly, this is less appropriate for plans that sit immediately above the project stage, although the WRMP 

and its options will, in most instances, meet these criteria.  For some schemes – particularly those schemes 

requiring ‘new water’ or modifications to existing abstraction licences, but also larger construction schemes 

within or near European sites – there may be insufficient information available to determine ‘no likely 

significant effects’ or ‘no adverse effects’ with certainty at this level (i.e. meaningful assessment cannot be 

undertaken).  All the options included in the Final WRMP will be subject to project-level environmental 

assessment as part of the normal EIA, planning and/or EA consenting processes, which will necessarily 

include assessments of their potential to affect European sites during their construction or operation 

(i.e. HRA is required by law).  

It is therefore considered acceptable to include these proposals within the WRMP, but complete the 

assessment of those options where uncertainty persists at a later stage, provided that: 

 the option is not required within the first three years of the plan period, so allowing time for 

additional investigations to be completed; and 

 the uncertainty that this creates is mitigated by the inclusion of alternative options which: 

 will meet the required demand / deficit should the Preferred Option prove to have an 

unavoidable risk of adverse effects on the European sites in question; and 

 will not themselves have any significant or adverse effect on any European sites.  

It should be noted that this flexibility is desirable in any case, since it is possible that a ‘no LSE’ option might 

be subsequently proven to have significant or adverse effects when brought to the design stage.  This 

approach allows for the WRMP to be compliant with the Habitats Regulations, since certainty for the plan as 

a whole is provided by the inclusion of alternative options with no LSE. 

It is also important to recognise that, in contrast to land-use plans, the statutory framework underpinning the 

WRMP does not provide the same implicit approval of derived, lower tier plans and projects that are ‘in 

accordance’ with it; or have the same influence over the decisions made on projects; or have the same direct 

or indirect legal effects for the use of land and the regulation of projects.  Although the WRMP provides a 

framework for future water resource management it is not a rigid policy document or a set of proposals that 

cannot be deviated from once published.  Also, the WRMP itself is a key component of the regulatory 

mechanism by which funding is secured for the detailed design, feasibility studies and investigations required 

for new resource management measures.  Furthermore, the WRMP is (and must be) inherently flexible due 

to the formal five-yearly review process, which provides a clear mechanism for monitoring performance and 

an opportunity to adjust the proposals to reflect any changing circumstances.  These measures can therefore 

be relied on to ensure that adverse effects do not occur as a result of the implementation of the WRMP. 

26 e.g SNH (2017). Guidance for Plan Making Bodies in Scotland. [Online]. Available at: https://www.snh.scot/planning-and-
development/environmental-assessment/habitat-regulations-appraisal/ 
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3. Feasible Options Review
 

The review of the Feasible Options employed the principles of HRA to help inform UU’s 

selection of its Preferred and Revised Preferred Options, identifying those options that 

would appear to have an unavoidable risk of adverse effects on European sites. The 

Feasible Options Review is provided in Appendix F and summarised in this section. 

3.1 Approach 

The review of the Feasible Options is not a formal stage in the HRA process and is therefore not a ‘draft 

HRA’, ‘screening’, or similar assessment of the final plan. It is not intended to provide a definitive conclusion 

on the likely effects of the final WRMP but is primarily intended to inform UU’s selection of Preferred Options, 

by identifying: 

 those options that would appear to have an unavoidable risk of adverse effects on European 

sites (and which should therefore be avoided if possible); 

 those options where significant or adverse effects would not appear likely, assuming 

established avoidance and mitigation measures can employed at the scheme level; and 

 those options where effects are uncertain, which would require additional data or information on 

operation / construction to support their inclusion as preferred options. 

The review of the Feasible Options therefore takes account of established project-level avoidance and 

mitigation measures that are known to be achievable, available and likely to be effective – for example, 

normal construction best-practice or project planning. These measures are identified in Appendix G to this 

report.  For the operational aspects of resource management options, potential avoidance measures are 

considered where these are apparent, although in most instances the mitigation likely to be required for an 

option (e.g. compensation releases; ‘hands-off’ flows) cannot necessarily be determined at this stage. 

The review also assumes that the existing licensing regime is having no significant effects on any European 

sites, or if this is not the case, that any necessary licence amendments required (e.g. sustainability 

reductions etc.) have been included in any deficit modelling.  The Feasible Options will therefore only affect 

European sites through any new resource and production-management options advocated to resolve 

deficits, and not through the existing permissions regime27, and it is therefore assumed that options that are 

‘network solutions’ only (i.e. moving spare licensed volumes) will not have operational effects.  The 

availability of water for abstraction is based on EA advice to UU and the Catchment Abstraction 

Management Plans (CAMS). 

The review of each Feasible Option was undertaken as part of the development of the Draft WRMP (and 

completed in August 2017).  The Technical Note containing the review is presented in Appendix E which 

contains a short description of each option and a narrative assessment of its likely effects, with those 

European sites within 20km that are most vulnerable (i.e. both exposed and sensitive) to the delivery or 

operation of the scheme noted in the text.  It then provides broad ‘recommendations’ regards progressing the 

options as Preferred Options based on the anticipated construction and operational effects. The criteria for 

these recommendations are presented in Table 3.1 (colour coded for clarity). 

27 It is recognised that, occasionally, agreed sustainability reductions have been subsequently shown to be insufficient to address the 
effects of PWS abstraction on some sites (the most notable example is the River Ehen in Cumbria). 
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Table 3.1 Summary of criteria for considering Feasible Options as potential 

Recommend 
as Preferred 
Option? 

Notes 

Yes Option appears unlikely to have any effects on European sites as features are either not exposed or not sensitive to 
the likely outcomes (i.e. no or no reasonable impact pathways – for example, operational effects for a 'construction 
only' network solution; 'dry' habitats over (say) 2km from an option; sites in different surface water catchments; 
upstream sites; etc. (being mindful of mobile species)). In these instances the recommendation is ‘Yes’, i.e. no 
reason not to pursue as Preferred Option. 

Yes 

Uncertain 

No 

Options where pathways for effects are clearly identifiable (such that HRA would probably be required at the scheme 
level) but where the potential effects can obviously be avoided or mitigated using established measures that are 
known to be effective, for example: 
 construction near a European site (effects avoidable with normal project planning and best-practice); 
 minor works within European sites (e.g. works to existing assets where effects unlikely to be adverse due to 

absence of features); 
 major works near / within European sites that can be completed without adverse effects (e.g. crossings of SAC 

rivers using existing roads or directional drilling); 
 operational effects that are avoidable with established operational mitigation (e.g. licence controls, although at 
this stage potential operational effects will usually lead to an ‘uncertain’ recommendation to flag the need for 
additional information). 

In these instances the generic measures outlined in Appendix B can be relied on if these are included within the 
WRMP package, although the final plan may need to include specific measures for potential ‘high-impact’ options 
(e.g. commitments to non-invasive river crossings or timing works to avoid sensitive periods). 

Options where a potential effect is conceivable and cannot be discounted, and the likely effects are therefore 
uncertain at the Feasible Options stage. This is typically due to limitations on the information available, either in 
terms of the operation of the scheme, the mitigation that might be employed, or the data available on the interest 
features of the sites. These options, if pursued as Preferred Options, may require 
 additional investigation to determine their effects, and there may be a risk that the risk of effects cannot be 

quantified satisfactorily at the strategic level (for example, substantial additional modelling or site-specific 
investigation may be required). 

 the identification of specific measures or requirements for scheme delivery for inclusion with the WRMP. 
This category is therefore intended as a flag to identify those options where there is potentially additional ‘cost’ 
associated with their inclusion (either related to the data required to support a robust HRA and hence the option, or 
the need for specific mitigation commitments) which UU should consider when selecting the Preferred Options. 

Options where significant effects (i.e. not negligible or inconsequential) on a European site are very likely or certain 
due to the scale/ nature/location of the option proposals, or the vulnerability and distribution of the interest features 
within /near the European site. Although a full appropriate assessment is not undertaken at this stage, adverse 
effects may be more likely (or even certain) if the scheme is taken forward as a Preferred Option and it is likely that 
extensive or unproven mitigation will be required following scheme-level investigations. Feasible Options in this 
category are not recommended for consideration as Preferred Options (although additional information may allow a 
re-assessment). 

3.2 Summary 

UU provisionally identified Feasible Options for all of its four WRZs28. Almost all schemes were considered 

potentially suitable as Preferred Options on the basis of the review, although uncertainties were identified for 

some options (principally around operation) which would require additional information for assessment if 

progressed as a Preferred Option.  The Feasible Options review was used by UU to help inform the selection 

of Preferred Options.  

28 The Feasible Options review is necessarily completed prior to the final determination of WRZs with supply-demand deficits (due to the 
assessment timescales and complexities), and so includes Feasible Options for WRZs subsequently determined to be in surplus. 
Ultimately, United Utilities identified three WRZs with potential baseline supply-demand balance deficits: Carlisle; Strategic; and North 
Eden WRZs. No feasible options were assessed for the Barepot WRZ 
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4. WRMP Options Assessment
 

One UU WRZ (the Strategic WRZ) has a very small (~3 Ml/d) baseline deficit towards the 

end of the planning period. UU has therefore selected options to resolve this deficit, 

deliver reductions in leakage, and to improve the overall resilience of the network.  Other 

options considered at the draft Preferred Options consultation, principally those associated 

with water trading, are not included as options in the Final WRMP. This section 

summarises the ‘screening’ and (where necessary) ‘appropriate assessment’ of the Final 

WRMP options. 

4.1 Overview 

One UU WRZ (the Strategic WRZ) has a very small (~3 Ml/d) baseline deficit towards the end of the planning 

period. UU’s Final WRMP includes the following key elements: 

 Continued demand management, including enhanced leakage reductions for the Revised Draft 

WRMP19 (20% reduction between 2020-2025). 

 Improvement in the minimum stated level of service for drought permits. 

 Increased resilience to non-drought hazards by addressing the most acute water supply 

resilience risk (Manchester and Pennines Aqueduct). 

It should be noted that some of UU’s draft WRMP Preferred Options (notably, the options required to ensure 

that ‘spare’ water was available for trading) have not been included as Preferred Options in the Final WRMP. 

In the case of the proposed water trading option, this was because a water trade from the north west was not 

included in the revised WRMPs of any other water companies. As a result, the options required to facilitate 

water trading are no longer included in the WRMP or its HRA. 

The options included within the Final WRMP are summarised in Table 4.1. 

Table 4.1	 Final WRMP Options 

Ref Option Name Description	 Saving (Ml/d) Delivery (AMP) 

Preferred Manchester and Pennine Resilience Solution D 

112	 Manchester and Pennine Manchester and Pennine Aqueduct Outage (4 weeks) N/A AMP7 – AMP8 
Aqueduct Outage (4 for installation of connections 
weeks) for installation of 
connections 

37-42	 Manchester and Pennine 
Aqueduct sections T01 to 
T06 

This option would provide protection against structural N/A AMP7 – AMP8 
failure of an existing single pipe section of the 
Manchester and Pennine Aqueduct and would be used 
for the conveyance of treated water. 

This option would involve the construction of new 2.6m 
diameter conduits and a 2.85m diameter tunnel for a 
total length of approximately 51.9km, and new 
connection chambers and isolating penstocks. 

Preferred Demand Management Options – Leakage Reduction and Network Metering 

WR500a Leakage reduction stage 1 Preferred options WR500a to WR500e would involve an 10 AMP7 
increase in leakage detection and repair activity through 

WR500b Leakage reduction stage 2 the installation of PMVs over an 11 year period. 
Activities for Stages 1 to 5 would be as follows: 

20 (including 
Stage 1) 

AMP7 
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Ref Option Name Description	 Saving (Ml/d) Delivery (AMP) 

WR500c Leakage reduction stage 3 

WR500d Leakage reduction stage 4 

WR500e Leakage reduction stage 5 

WR500f Leakage reduction stage 6 

WR500g Leakage reduction stage 7 

WR500h Leakage reduction stage 8 

WR500i Leakage reduction stage 9 

WR500j Leakage reduction stage 
10 

WR500k Leakage reduction stage 
11 

WR514 Logging of large 
customers 

WR515 Splitting District Metering 
Areas 

28 (including AMP7 

•	 Stage 1: A total of 276 leakage surveys, 510 repairs Stages 1 and 

and 10 PMV installations would be undertaken. 2) 

•	 Stage 2: An additional 339 leakage surveys, 510 
repairs and 13 PMV installations would be 38 (including AMP8 
undertaken Stages 1 to 3) 

•	 Stage 3: An additional 332 leakage surveys, 408 
repairs and 12 PMV installations would be 

41 (including AMP9 
undertaken. 

Stages 1 to 4) 
•	 Stage 4: An additional 520 leakage surveys, 510 

repairs and 19 PMV installations would be 
undertaken. 

•	 Stage 5: An additional 692 leakage surveys, 510 
repairs and 26 PMV installations would be 
undertaken. 

Preferred options WR500f to WR500k would involve 
additional leakage detection and repair activity (to that 
already set out for Stages 1 – 5) through the installation 
of noise loggers over a six year period. Activities for 
Stages 6 to11 would be as follows: 

•	 Stage 6: A total of 85 leakage surveys, 511 repairs 
and 4,424 noise logger installations would be 
undertaken. 

•	 Stage 7: An additional 104 leakage surveys, 625 
repairs and 8,148 noise logger installations would 
be undertaken. 

•	 Stage 8: An additional 225 leakage surveys, 1,350 
repairs and 20,083 noise logger installations would 
be undertaken. 

•	 Stage 9: An additional 231 leakage surveys, 1,388 
repairs and 25,575 noise logger installations would 
be undertaken. 

•	 Stage 10: An additional 257 leakage surveys, 1,542 
repairs and 29,235 noise logger installations would 
be undertaken. 

•	 Stage 11: An additional 112 leakage surveys, 671 
repairs and 17,098 noise logger installations would 
be undertaken. 

4.99 AMP7 

9.81 (including 
Stage 6) 

AMP7 

19.81 
(including 

Stages 6 to 7) 

AMP7 

29.95 
(including 

Stages 6 to 8) 

AMP7 

39.90 
(including 

Stages 6 to 9) 

AMP7 

45.23 
(including 

Stages 6 to 
10) 

AMP7 

WR503	 Monitoring of household This preferred option would involve the proactive 3.81 AMP7 
meters to identify and fix monitoring of all domestic meters to identify and fix 
supply pipe leaks supply pipe leaks over a 5 year period. 

This preferred option would involve the logging of large 1.07 AMP7 
customers over a 5 year period (it is assumed that 10% 
of those temporarily logged would become permanent). 
This would require the installation of loggers to all 
customers identified as having high consumption (above 
500 l/hr) in either District Metering Areas (DMAs) with 
poor operability or DMAs with good operability in order to 
assess which customers have the largest impact on the 
operability within DMAs. Logged customers would be 
setup in Netbase and their night use allowances would 
be updated to reflect the percentage of night use to daily 
consumption which should have a positive impact on 
operability and leakage. 

This preferred option includes a study of non-operable 2.15 AMP7 
DMAs over a 5 year period to determine the reason(s) 
why a DMA is not currently operable, and subsequently, 
to carry out appropriate actions to remedy any identified 
issues and/or constraints. The option scope includes 
office design, hydraulic modelling and site investigation 
in addition to the construction of chambers, installation of 
meters and the repair of pipework and ancillary 
equipment. 
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Ref Option Name Description Saving (Ml/d) Delivery (AMP) 

WR517 Upstream tiles 
enhancements 

This preferred option would involve initial desk studies 
and site visits to determine the validity of identified faults 
before replacing existing, and installing a mixture of new, 
full bore meters and probes on existing United Utilities’ 
infrastructure over a 5 year period. 

3.57 AMP7 

WR907d Third Party - Scenario 4 -
Stop.Watch Light -
Targeted at 20% Highest 
Leakage 

This option would involve the survey and repair of 
customer-side supply pipes and plumbing leaks by 
Third Party or United Utilities over a 5 year period. 

54.0 AMP9 

WR907e Third Party - Scenario 4 -
Stop.Watch Light -
Targeted at 1.5% Highest 
Leakage 

This preferred option would involve the survey and repair 
of customer-side supply pipes and plumbing leaks by a 
Third Party or United Utilities over a 5 year period. 

2.12 AMP7 

WR907f Third Party - Scenario 4 -
Stop.Watch Light -
Targeted at 7.5% Highest 
Leakage 

This preferred option would involve the survey and repair 
of customer-side supply pipes and plumbing leaks by a 
Third Party or United Utilities over a 5 year period. 

10.53 AMP8 

WR907g Third Party - Scenario 4 -
Stop.Watch Light -
Targeted at 7.5% Highest 
Leakage 

This preferred option would involve the survey and repair 
of customer-side supply pipes and plumbing leaks by a 
Third Party or United Utilities over a 5 year period. 

10.53 AMP9 

WR912 Third Party 2 - Proposal to 
reduce customer water 
demand for UU by 5 
Ml/day across AMP 

This option would involve the reduction of customer side 
leakage at non-household properties. 

5.0 AMP7 

WR914 Third Party - Cello 4S and 
Regulo 

This preferred option would involve surveys and the 
installation of pressure management devices by a Third 
Party over a 5 year period together with ongoing 
maintenance to be undertaken by United Utilities. 

4.0 AMP8 

The effects of these options on European sites are assessed in the following sections.  

4.2 Demand Management / Leakage Reduction Measures 

Table 4.1 includes the proposed leakage reduction and distribution management options. These options will 

have no negative operational effects on European sites as they will reduce treated water use. The only 

realistic mechanism for a negative effect would be through any construction required (for example, the 

leakage reduction programme may require repair of a pipe in or near an SAC), but this cannot be 

meaningfully assessed at the strategic level since information on the location of leaks is not available without 

specific investigations, which would form part of the option package (i.e. the precise location and severity of 

most leakages is not known ahead of detection), and there is consequently no information on the scale (etc.) 

of any construction required. Therefore, from an HRA perspective, the options are ‘screened in’ (as an effect 

pathway is conceivable) but as a meaningful appropriate assessment is not possible, the assessment is 

necessarily deferred to the project level.  

However, it is clear that the anticipated works associated with these options are not of a scale that would 

suggest that effects are potentially unavoidable at the project stage, and the WRMP requires that the 

standard avoidance measures in Appendix G be employed (which includes a requirement for the potential 

for European sites to be affected to be considered at the planning stage).  The WRMP does not imply any 

approval for schemes that come forward under these options or remove the need for project-level 

assessments, although the measures noted in Appendix G will ensure that potential adverse effects can be 

identified and avoided at the project stage. The distribution management and leakage-reduction 

options are therefore excluded from further assessment. 
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4.3 Option 112 

This option would involve implementing Manchester and Pennine Aqueduct outage for a period of four 

weeks to facilitate the installation of connections associated with the works required under Option 37-42. As 

there would be no new development associated with this option, there would be ‘no effect’ on any European 

sites (and hence no possibility of ‘in combination’ effects). Therefore, the screening conclusion for this 

option is ‘no significant effects alone or in combination’. 

4.4 Option 37-42 

Summary of scheme 

This option would provide protection against structural failure of an existing single pipe section of the 

Manchester and Pennine Aqueduct and would be used for the conveyance of treated water.  The principal 

construction elements of this option would be: 

 the construction of new 2.6m diameter conduits and a 2.85m diameter tunnel for a total length 

of approximately 51.9km (predominantly using directional drill or tunnelling construction 

techniques; route to be confirmed as part of project design); 

 associated temporary above ground construction works at approximately 12 locations, including 

short (max. 1km) sections of open-cut pipeline; 

 new connection chambers and isolating penstocks on the existing Aqueduct at approximately 

eight locations. 

Likely impact pathways 

Construction 

The precise route of the new conduits and tunnels can only be determined at the project-level, although the 

route is likely to largely parallel the existing Manchester and Pennine Aqueduct, and assessment has been 

undertaken on this basis.  This would be a substantial construction scheme although most of the works 

would be some distance from the nearest European sites and the majority of the construction would require 

non-invasive tunnelling or directional-drill techniques.  However, the scheme will require a number of 

temporary and permanent small-scale above-ground structures and facilities although there are no reasons 

to assume that these will need to be located in areas where effects on European sites are unavoidable.  The 

principal environmental risks are therefore likely to be: 

 contamination of surface waters by site-derived pollutants; 

 disturbance of sensitive species (e.g. from site lighting, noise, visual impact, vibration, etc.). 

There is a theoretical risk of groundwater bodies being affected by the pipeline, which may then have indirect 

effects on any groundwater dependent ecosystems that may be associated with European sites, although 

geological investigations have indicated that this risk is minimal due to the dominance of low-permeability 

geological formations and the depth of the pipeline. 

Operation 

The operation of the scheme would be within the terms of the existing abstraction licences, and so no 

operational effects would be expected. 

Screening of European sites 

There are 22 European sites downstream or within 20km of the likely locations of the construction works, or 

otherwise linked by a potential effect pathway. The sites, their interest features, and location relative to the 

option are set out in Table 4.1. 
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Table 4.2 European sites within 20 km of Option, or otherwise connected 

Site and Interest Features ~Distance / 
Connectivity 

River Kent SAC 0.6 km 

Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation 
 Freshwater mussel Margaritifera margaritifera 
White-clawed (or Atlantic stream) crayfish Austropotamobius pallipes 
 Bullhead Cottus gobio 

North Pennines Dales Meadows SAC 1.1 km 

Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) 
Mountain hay meadows 

Bowland Fells SPA 0 km 

 Hen harrier Circus cyaneus 
Merlin Falco columbarius 
 Lesser black-backed gull Larus fuscus 

Morecambe Bay Pavements SAC 5.1 km 

 Hard oligo-mesotrophic waters with benthic vegetation of Chara spp. 
 European dry heaths 
 Juniperus communis formations on heaths or calcareous grasslands 
 Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important 

orchid sites) 
 Calcareous fens with Cladium mariscus and species of the Caricion davallianae 
 Limestone pavements 
 Tilio-Acerion forests of slopes, screes and ravines 
Old sessile oak woods with Ilex and Blechnum in the British Isles 
 Taxus baccata woods of the British Isles 
 Narrow-mouthed whorl snail Vertigo angustior 

Rochdale Canal SAC 6 km 

 Floating water-plantain Luronium natans 

Calf Hill and Cragg Woods SAC 9.5 km 

Old sessile oak woods with Ilex and Blechnum in the British Isles 
 Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae) 

Morecambe Bay SAC 10.1 km 

 Sandbanks which are slightly covered by sea water all the time 
 Estuaries 
Mudflats and sandflats not covered by seawater at low tide 
 Coastal lagoons 
 Large shallow inlets and bays 
 Reefs 
 Perennial vegetation of stony banks 
 Salicornia and other annuals colonizing mud and sand 
 Atlantic salt meadows (Glauco-Puccinellietalia maritimae) 
 Embryonic shifting dunes 
 Shifting dunes along the shoreline with Ammophila arenaria ("white dunes") 
 Fixed coastal dunes with herbaceous vegetation ("grey dunes") 
 Atlantic decalcified fixed dunes (Calluno-Ulicetea) 
 Dunes with Salix repens ssp. argentea (Salicion arenariae) 
 Humid dune slacks 
Great crested newt Triturus cristatus 

Morecambe Bay and Duddon Estuary SPA 10 km /DS 
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Site and Interest Features ~Distance / 
Connectivity 

 Little egret Egretta garzetta 
Whooper swan Cygnus cygnus 
 Pink-footed goose Anser brachyrhynchus 
 Common shelduck Tadorna tadorna 
 Northern pintail Anas acuta 
 Eurasian oystercatcher Haematopus ostralegus 
 Ringed plover Charadrius hiaticula 
 European golden plover Pluvialis apricaria 
Grey plover Pluvialis squatarola 
 Red knot Calidris canutus 
 Sanderling Calidris alba 
 Ruff Philomachus pugnax 
 Bar-tailed godwit Limosa lapponica 
 Eurasian curlew Numenius arquata 
 Common redshank Tringa totanus 
 Ruddy turnstone Arenaria interpres 
Mediterranean gull Larus melanocephalus 
 Lesser black-backed gull Larus fuscus 
 Herring gull Larus argentatus 
 Sandwich tern Sterna sandvicensis 
 Common tern Sterna hirundo 
 Little tern Sterna albifrons 
 Black-tailed godwit Limosa limosa islandica 
 Dunlin Calidris alpina alpina 
 Seabird assemblage Seabird assemblage 
Waterfowl assemblage Waterfowl assemblage 

Morecambe Bay Ramsar 10.2 km 

 Crit. 4 - supports plant/animal species at a critical stage in their life cycles, or provides refuge 
 Crit. 5 - regularly supports 20,000 or more waterbirds 
 Crit. 6 - regularly supports 1% of the individuals in a population of one species/subspecies of waterbirds 

Lake District High Fells SAC 10.3 km 

Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or of the Isoëto-
Nanojuncetea 

 Northern Atlantic wet heaths with Erica tetralix 
 European dry heaths 
 Alpine and Boreal heaths 
 Juniperus communis formations on heaths or calcareous grasslands 
 Siliceous alpine and boreal grasslands 
 Species-rich Nardus grasslands, on silicious substrates in mountain areas (and submountain areas in Continental 

Europe) 
 Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels 
 Blanket bogs (* if active bog) 
 Alkaline fens 
 Siliceous scree of the montane to snow levels (Androsacetalia alpinae and Galeopsietalia ladani) 
 Calcareous rocky slopes with chasmophytic vegetation 
 Siliceous rocky slopes with chasmophytic vegetation 
Old sessile oak woods with Ilex and Blechnum in the British Isles 
 Slender green feather-moss Drepanocladus (Hamatocaulis) vernicosus 

Ingleborough Complex SAC 10.6 km 

 Juniperus communis formations on heaths or calcareous grasslands 
 Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important 

orchid sites) 
Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) 
 Blanket bogs (* if active bog) 
 Petrifying springs with tufa formation (Cratoneurion) 
 Alkaline fens 
 Calcareous rocky slopes with chasmophytic vegetation 
 Limestone pavements 
 Tilio-Acerion forests of slopes, screes and ravines 

South Pennine Moors SAC 10.8 km 

 Northern Atlantic wet heaths with Erica tetralix 
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Site and Interest Features ~Distance / 
Connectivity 

 European dry heaths 
 Blanket bogs (* if active bog) 
 Transition mires and quaking bogs 
Old sessile oak woods with Ilex and Blechnum in the British Isles 

South Pennine Moors Phase 2 SPA 11.1 km 

Merlin Falco columbarius 
 European golden plover Pluvialis apricaria 
 Short-eared owl Asio flammeus 

Witherslack Mosses SAC 12.1 km 

 Active raised bogs 
 Degraded raised bogs still capable of natural regeneration 

Leighton Moss Ramsar 12.4 km 

 1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or 
unique wetland types 

Leighton Moss SPA 13.5 km 

Great bittern Botaurus stellaris 
 Eurasian marsh harrier Circus aeruginosus 

River Eden SAC 16.1 km 

Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or of the Isoëto-
Nanojuncetea 

Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation 
 Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae) 
White-clawed (or Atlantic stream) crayfish Austropotamobius pallipes 
 Sea lamprey Petromyzon marinus 
 Brook lamprey Lampetra planeri 
 River lamprey Lampetra fluviatilis 
 Atlantic salmon Salmo salar 
 Bullhead Cottus gobio 
Otter Lutra lutra 

Asby Complex SAC 18 km 

 Hard oligo-mesotrophic waters with benthic vegetation of Chara spp. 
 European dry heaths 
 Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important 

orchid sites) 
Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) 
 Calcareous fens with Cladium mariscus and species of the Caricion davallianae 
 Petrifying springs with tufa formation (Cratoneurion) 
 Alkaline fens 
 Limestone pavements 
Geyer`s whorl snail Vertigo geyeri 
 Slender green feather-moss Drepanocladus (Hamatocaulis) vernicosus 

Esthwaite Water Ramsar 18 km 

 1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or 
unique wetland types 

 2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 -
supports vulnerable, endangered, or critically endangered species or threatened eco. communities 

Manchester Mosses SAC 18.1 km 

 Degraded raised bogs still capable of natural regeneration 

Naddle Forest SAC 18.1 km 
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Site and Interest Features ~Distance / 
Connectivity 

 Northern Atlantic wet heaths with Erica tetralix 
 European dry heaths 
Old sessile oak woods with Ilex and Blechnum in the British Isles 

Peak District Moors (South Pennine Moors Phase 1) SPA 19.4 km 

Merlin Falco columbarius 
 European golden plover Pluvialis apricaria 
 Short-eared owl Asio flammeus 

*Priority features 
DS – Downstream site 

Sites and interest features must be both exposed and sensitive to potential effects for significant effects to be 

possible. Sites where all of the interest features are clearly not exposed to the option are identified in Table 

4.2, and are not considered further within the assessment of this option (note, for these sites it is considered 

that there will be ‘no effects’ (as opposed to ‘no likely significant effects’) and so there will be no possibility of 

‘in combination’ effects). 

Table 4.3 Initial screening of European sites 

Site Consider Rationale 
further? 

River Kent SAC Yes Construction required within close proximity; site potentially vulnerable to run-off 
(etc.). 

North Pennine Dales Meadows No Closest units SAC (Myttons Meadows SSSI and Bell Sykes Meadows SSSI) are 
SAC located approximately 2 km from the nearest section of pipeline, although there 

will be no excavation in this area. The nearest area of above ground 
construction is approximately 3 km from the SSSIs, adjacent to the River Hodder 
but downstream of the SAC units, and so there is no hydrological connectivity. 

Bowland Fells SPA Yes Construction required within close proximity; features potentially vulnerable to 
disturbance (etc.). 

Morecambe Bay Pavements No Site/features not exposed to likely outcomes of option (distance, no hydrological 
SAC connectivity). 

Rochdale Canal SAC No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

Calf Hill and Cragg Woods SAC No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

Morecambe Bay SAC Yes Downstream site; small possibility of construction-stage effects although likely to 
be weak. 

Morecambe Bay SPA Yes Downstream site; small possibility of construction-stage effects although likely to 
be weak. 

Morecambe Bay Ramsar Yes Downstream site; small possibility of construction-stage effects although likely to 
be weak. 

Lake District High Fells SAC No Site/feature not exposed and sensitive to likely outcomes of option (upstream 
site) 

Ingleborough Complex SAC No Site/feature not exposed and sensitive to likely outcomes of option (upstream 
site) 

South Pennine Moors SAC No Site/feature not exposed and sensitive to likely outcomes of option (upstream 
site) 
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Site Consider Rationale 
further? 

South Pennine Moors Phase 2 
SPA 

No Site/feature not exposed and sensitive to likely outcomes of option (distance / 
upstream site) 

Witherslack Mosses SAC No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

Leighton Moss Ramsar No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

Leighton Moss SPA No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

River Eden SAC No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

Asby Complex SAC No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

Esthwaite Water Ramsar No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

Manchester Mosses SAC No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

Naddle Forest SAC No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

Peak District Moors (South 
Pennine Moors Phase 1) SPA 

No Site/features not exposed to likely outcomes of option (distance, no hydrological 
connectivity). 

The likely effects of the option on the site where potential impact pathways are identified (i.e. the possibility 

of significant effects cannot be excluded) are considered in the following sections. 

Appropriate Assessment 

Incorporated measures 

Appropriate site- and feature-specific avoidance measures and development criteria are set out in Appendix 

G of this HRA, and are referenced by the WRMP. The WRMP requires that these measures be employed at 

the project-level unless scheme-specific HRAs or environmental studies demonstrate that they are not 

required (i.e. the anticipated effect will not occur), not appropriate, or that alternative or additional measures 

are more appropriate.  Additional feature-specific measures are included for the following site: 

 River Kent SAC: in addition to normal project-level planning and best-practice, construction of 

the scheme will avoid the main migration and spawning periods for salmon to minimise the risk 

of displacement or barrier effects due to noise, vibration or site-derived pollutants, unless 

scheme-specific analyses demonstrate that any effects associated with construction works will 

be ‘not significant’ or will have no adverse effect on the integrity of the SAC. Freshwater 

mussel is dependent on salmon for part of its life-cycle. 

No specific measures (over the requirements for normal project-level planning and best-practice) are 

considered necessary at the plan-level for the other European sites potentially exposed to the likely effects of 

the option. 
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Bowland Fells SPA 

Context 

The Bowland Fells are an extensive upland area with summits mostly in the range 450-550 m. It covers 

extensive tracts of semi-natural moorland habitats including heather-dominated moorland and blanket mire. 

The geology is millstone grit-capped fells overlying softer Bowland shales, resulting in predominantly acidic 

vegetation types. 

The pipeline will be tunnelled or directionally drilled beneath the Bowland Fells SPA, with above ground 

works (reception pits etc.) on lower ground either side of the fells; the closest above ground works will be 

~2.9 km from the SPA boundary and so the site habitats will not be directly exposed to the likely effects of 

the scheme (site is ‘upstream’ of the construction area and normal best-practice measures can be relied on 

to ensure that habitats are unaffected). There is a theoretical risk of groundwater bodies being affected by 

the pipeline, which may then have indirect effects on any groundwater dependent ecosystems that may be 

associated with European sites, however. 

Many birds are sensitive to disturbance or displacement due to human activity.  Disturbance will typically 

cause changes in behaviour such as the cessation of feeding and the adoption of a ‘heads up’ alert posture, 

with increasing disturbance resulting in short flights or walks away from the affected area; displacement 

generally refers to longer term or larger scale movements away from areas that would normally be used.  

Disturbance or displacement can affect bird species by: 

 increasing energy expenditure (e.g. due to a flight response, or by reducing the time spent at 

roosts); and / or by 

 reducing energy intake (e.g. by reducing feeding time due to increased vigilance, or by reducing 

foraging efficiency due to increased competition or unfamiliarity with new foraging areas that 

birds may be displaced to). 

The net effects of disturbance or displacement can be quite variable and will depend on a number of factors, 

including the type of disturbance; its duration and frequency; the availability, location and quality of 

alternative habitat; and the bird species involved. 

Assessment of effects – Disturbance 

The SPA is ~2.9km from the likely construction areas at the closest point and so effects on birds using 

habitats within the SPA would not be expected (most construction noise would naturally attenuate within this 

distance29, and established ‘flush distances’ for birds due to visual disturbance are invariably less than this30. 

However, the principal interest features (breeding Merlin and Lesser black backed gull) are known to feed 

outside the SPA on adjacent areas of farmland; these undesignated habitats may be considered ‘functionally 

linked’ to the SPA and so important for the maintenance of its integrity, depending on how they are used.  

Merlin are likely to be less sensitive and less exposed to the potential effects of the scheme due to their 

behavioural characteristics and are not considered further.  

Recent tracking studies of Lesser black-backed gulls in the Bowland Fells SPA (Clewley et al. 2017) 

indicate that tracked gulls forage almost exclusively in terrestrial habitats, principally urban areas and landfill 

sites to the south and southwest of the SPA (e.g. Preston) with some use of local agricultural areas. It is 

possible that construction works could result in temporary disturbance or displacement of Lesser black-

backed gulls using local non-designated habitats for foraging. However, the proposed above ground works 

near the SPA will be relatively limited in extent and likely to occur in habitats that are widely available in the 

29 As a guide, a typical long-reach excavator has sound power level of 109 dB(A); drills and saws have sound power levels between 103 
dB(A) and 114 dB(A). Without any barriers, the noise level of the loudest equipment used would attenuate to around 55dB(A) within 
300m, and to 50 dB(A) within 600m due to distance alone, although these figures should be used cautiously as the character of the 
noise will be as important as the level (if not more so). 60dB(A) is approximately equivalent to a conversation; 50dB(A) is approximately 
equivalent to the level associated with a quiet suburb or light traffic. 

30 Larger species such as curlew typically have larger ‘flush distances’, the distances at which birds typically move when approached by 
people. Laursen et al. (2005) determined that the mean flush distance for shelduck was 225 m; 319 m for brent geese; but only 70 m 
for dunlin (a much smaller species). 
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local area; any disturbance or displacement effects will therefore be local only and will be entirely moderated 

by the availability of similar terrestrial habitats away from the development area.  On this basis, adverse 

effects alone or in combination would not be expected, and potential effects can in any case be avoided or 

controlled through the normal project planning process and standard best-practice measures (see Appendix 

G). 

Assessment of effects – Hydrogeology 

There is a theoretical risk of groundwater bodies beneath the SPA being affected by the aqueduct, which 

may then have indirect effects on any groundwater dependent ecosystems within the European sites that 

have hydrological connectivity. This could, in theory, result affect the integrity of the SPA by affecting the 

habitats that support the interest features.  However, this risk is considered to be negligible due to: 

 the dominance of low-permeability geological formations; 

 the nature of the upland habitats (predominantly ombrotrophic mires (etc.) maintained by rainfall 

and shallow subsurface flows rather than deep groundwater) and the absence of any evidence 

of significant connectivity with groundwater; 

 the depth of the pipeline (at least 50m below the surface at the boundary of the SPA, and more 

typically in excess of 200m below the surface); 

 the absence of any evidence that the existing aqueduct, which also runs beneath the fells, is 

having any effect on surface habitats. 

Summary 

Based on the available information it is clear that this option can be delivered with ‘no adverse effect’ on the 

integrity of the Bowland Fells SPA ‘alone’ (recognising that not every potential future ‘in combination’ effect 

can be determined at the plan level, and that project-level HRA will still be required), and in practice it is very 

likely that ‘significant effects’ could be avoided entirely at the project-level through project planning or normal 

best-practice. 

River Kent SAC 

The aqueduct is located approximately 0.6km from the River Kent SAC near Kendal, which may be 

vulnerable to site-derived pollutants.  All of the features of the site (Water courses of plain to montane 

levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation; Freshwater mussel; 

White-clawed crayfish; and Bullhead) will be sensitive to construction pollution, as will salmon (which 

hosts the larval form of the freshwater mussel).  Salmon may also be sensitive to noise and vibration during 

migration (although this would almost certainly be undetectable at 0.6km from the river).  

Site-derived pollution of watercourses can be reliably prevented with standard and established best-practice 

measures that are known to be available, achievable and likely to be effective (see Appendix G), although 

the precise mitigation requirements will depend on the construction proposals.   It may be necessary to 

undertake scheme-specific surveys once construction requirements are established, but any potential effects 

on the river can be avoided through scheme design, construction timing, and established mitigation. On this 

basis, adverse effects would not be expected and it is very likely that there would be ‘no effect’ on the River 

Kent SAC (and hence no possibility of ‘in combination’ effects).  However, scheme-specific mitigation 

(including avoiding construction during the key spawning periods) is set out in Appendix G and will be 

employed unless scheme-specific surveys or analyses demonstrate that any potential effects associated with 

construction works can be avoided, will be ‘not significant’, or will have no adverse effect on the integrity of 

the SAC.  As a result it can be concluded (based on the information available at the plan-level) that this 

option will have no adverse effects (alone) on the River Kent SAC. 

Morecambe Bay SAC / Morecambe Bay and Duddon Estuary SPA / Morecambe Bay Ramsar 

Short sections of open-cut pipeline either cross, or are within the catchment of, minor tributaries of 

Morecambe Bay (and hence its associated European sites).  This includes a probable open-cut crossing of a 
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tributary of Lupton Beck, near Wyndhammere.  However, all of these construction works actions are at least 

10km from the European sites, and further when downstream distance is considered, and so any site-

derived pollutants that enter the watercourses will be substantially attenuated by the time they reach the 

European sites.  More importantly, site-derived pollution of watercourses can be reliably prevented with 

standard and established best-practice measures that are known to be available, achievable and likely to be 

effective and it is very likely that there would be ‘no effect’ on these European sites (and hence no possibility 

of ‘in combination’ effects) due to this scheme. 

With regard to the mobile species of the SPA and Ramsar sites, this aspect can only be reliably assessed at 

the scheme-level through bespoke surveys (should they be considered necessary).  However, it is extremely 

unlikely that species known to use non-designated agricultural land (e.g. golden plover, pink-footed goose) 

will be ‘functionally dependent’ on the small areas of habitat affected by construction, due to the distance and 

wider availability of essentially identical habitat elsewhere, such that significant or significant adverse effects 

could occur; and, in any case, potential effects would be easily avoidable by timing works to avoid the winter 

period. 

As a result it can be concluded (based on the information available at the plan-level) that this option will have 

no adverse effects alone on Morecambe Bay SAC, Morecambe Bay and Duddon Estuary SPA or 

Morecambe Bay Ramsar. 

Conclusion 

Based on the information available at the plan-level it can be concluded that this option will have no adverse 

effects alone on any European sites. In combination effects are considered in the following section. 

4.5 In Combination Effects 

The assessment of ‘in combination’ effects in the following sections covers potential interactions between the 

preferred options and other schemes as individual projects, and the wider potential interactions associated 

with other strategies and plans. 

Effects between Options 

There will be no between-option ‘in combination’ effects; the effects of the demand-management and 

leakage reduction options cannot be assessed at the plan-level, and Option 112 does not itself involve 

development (it simply facilitates Option R37 – 42).  

Effects with major projects 

Known major projects that are likely to increase demand have been taken into account during the 

development of the WRMP and determination of future deficits; this is in addition to the growth scenarios 

used to determine the effects of local plans/housing growth. By modelling these major projects when 

determining deficits and proposals, the WRMP can ensure that LSE ‘in combination’ with these projects is 

unlikely (in terms of water resources availability).  These projects are also unlikely to have ‘in combination’ 

effects in relation to construction, assuming normal construction best practice, due to the relative locations of 

these projects and the Final WRMP Options. The potential for currently identified NSIPs near the UU supply 

area to operate in combination with the WRMP Options is summarised in Table 4.3 below; this identifies 

those European sites that are potentially exposed to both a WRMP option and a known major project.  

However, it must be noted that many of these projects will have been delivered by the time that specific 

options are implemented (due to the long-term and phased nature of the WRMP), and so this assessment is 

necessarily limited and would require repeating for project-level assessments as the Options come forward. 
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NuGens Moorside Project in 
West Cumbria 

Pre-
Application 

New Nuclear Power Generating Station (up to 
3.6GW), with ancillary and other associated 
development 

Morecambe Bay & Duddon Estuary SPA 
Morecambe Bay Ramsar 
Morecambe Bay SAC 

No ‘in combination’ effects – WRMP options 
can be delivered without adverse effects on 
these sites, and in combination effects can 
be avoided with normal best-practice 
(indeed, as the effects of the WRMP options 
alone are likely to be nil it is arguable that in 
combination effects cannot occur). 

Morecambe Bay & Duddon Estuary SPA 
Morecambe Bay Ramsar 
Morecambe Bay SAC 
 Bowland Fells SPA 

No ‘in combination’ effects – WRMP options 
can be delivered without adverse effects on 
these sites, and in combination effects can 
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Table 4.4 Summary of ‘in combination’ assessment for WRMP Options and known major schemes / NSIPs near the UU supply area 

NSIP / Major Scheme Stage Summary European sites potentially exposed to project ‘In combination’ assessment 
and WRMP Options 

A585 Windy Harbour to Pre- 5km two lane dual carriageway road connecting None No ‘in combination’ effects – European sites 
Skippool Improvement Application Windy Harbour Junction to Skippool Junction near this scheme will be unaffected by the 
Scheme (Poulton-le-Fylde, Blackpool). WRMP options. 

Hillhouse Enterprise Zone 
Power Station 

North West Coast 
Connections Project - N Grid 

Walney Extension Offshore 
Wind Farm 

Pre-
Application 

Pre-
Application 

Decided 

Up to 900MW Megawatt electrical (MWe) Power None 
Plant primarily using combined cycle gas turbine 
(CCGT) technology and a new gas pipeline, Above 
Ground Installations at St Michael’s on Wyre and 
Hillhouse, and an electrical cable to Stanah 
substation. 

Proposed 400kV electricity transmission connections 
from Moorside (near Sellafield) in West Cumbria to 
the existing transmission system in Cumbria / 
Lancashire. 

Offshore wind farm extension located to the west 
and northwest of the existing offshore wind farm 
together with offshore and onshore electrical 
infrastructure including cable route from the coast to 
a new substation located near Middleton, 
Lancashire. 

No ‘in combination’ effects – European sites 
near this scheme will be unaffected by the 
WRMP options. 

be avoided with normal best-practice 
(indeed, as the effects of the WRMP options 
alone are likely to be nil it is arguable that in 
combination effects cannot occur). 

(indeed, as the effects of the WRMP options 
alone are likely to be nil it is arguable that in 
combination effects cannot occur). 
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Keuper Gas Storage Project Decided Underground Gas Storage Facility - up to 19 
underground caverns, gas processing plant and 
associated development. Located at Holford 
Brinefield, approximately 3km north of Middlewich, 
Cheshire. 

None No ‘in combination’ effects – European sites 
near this scheme will be unaffected by the 
WRMP options. 

 Bowland Fells SPA 
Morecambe Bay & Duddon Estuary SPA 
Morecambe Bay Ramsar 
Morecambe Bay SAC 

No ‘in combination’ effects – WRMP options 
can be delivered without adverse effects on 
these sites, and in combination effects can 
be avoided with normal best-practice 
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NSIP / Major Scheme Stage Summary European sites potentially exposed to project ‘In combination’ assessment 
and WRMP Options 

Preesall Saltfield Decided Underground gas storage facility. Located at None No ‘in combination’ effects – European sites 
Underground Gas Storage Preesall Saltfield, Over Wyre, Lancashire. near this scheme will be unaffected by the 

WRMP options. 

development. Skelmersdale, Lancashire 

A556 Knutsford to Bowdon 
Scheme 

Decided Highway improvements including junction works and 
new road. 

None No ‘in combination’ effects – European sites 
near this scheme will be unaffected by the 
WRMP options. 

Whitemoss Landfill Western 
Extension 

Hydrodec Oil Re-Refinery 
Eastham 

Alexandra Dock Biomass 
Project 

Decided 

Pre-
Application 

Pre-
Application 

The construction of new hazardous waste None 
management facilities at Whitemoss Landfill 
comprising the construction of new landfill void to the 
west of the existing landfill site for the disposal of 
hazardous waste together with associated 

The construction of a new hazardous waste recovery None 
facility at Power House Road, Eastham, Port Wirral, 
Merseyside comprising the construction and 
operation of a waste oil re-refining plant together 

New Biomass energy project (output of between 100 None 
and 150MW) at Alexandra Dock, Liverpool. 

No ‘in combination’ effects – European sites 
near this scheme will be unaffected by the 
WRMP options. 

No ‘in combination’ effects – European sites 
near this scheme will be unaffected by the 
WRMP options. 

No ‘in combination’ effects – European sites 
near this scheme will be unaffected by the 

with associated and ancillary development. 

Burbo Bank Extension 
offshore wind farm 

Decided Proposed Burbo Bank Extension offshore wind farm 
located west of the operational Burbo Bank offshore 
wind farm in Liverpool Bay, around 7 km north of the 
North Wirral coast, 8.5 km from Crosby beach, and 
12.2 km from the Point of Ayr on the Welsh coast. 

Morecambe Bay & Duddon Estuary SPA 
Morecambe Bay Ramsar 

No ‘in combination’ effects – WRMP options 
can be delivered without significant effects 
on these sites, and in combination effects 
can be avoided with normal best-practice 
(indeed, as the effects of the WRMP options 
alone are likely to be nil it is arguable that in 
combination effects cannot occur). . 

WRMP options. 

Heysham to M6 Link Road Decided Completion of the Heysham to M6 Link, a new dual 
carriageway link road, approximately 4.8 kms long, 
located to the north of Lancaster and connecting the 
junction of the A683 and A589 by Lancaster and 
Morecambe College with Junction 34 of the M6 
motorway 

 Bowland Fells SPA 
Morecambe Bay & Duddon Estuary SPA 
Morecambe Bay Ramsar 

No ‘in combination’ effects – WRMP options 
can be delivered without significant effects 
on these sites, and in combination effects 
can be avoided with normal best-practice 
(indeed, as the effects of the WRMP options 
alone are likely to be nil it is arguable that in 
combination effects cannot occur). 
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Minor projects 

It has not been possible to produce a definitive list of existing (minor) planning applications near the likely 

zones of influence of the WRMP options, and in reality the timescales for construction of the Final WRMP 

options are such that generating a list at this stage would be of little value.  Since the WRMP has been 

based on the most recent ONS growth projections and developed with reference to local plans, the 

combined effect of any minor developments on water demand has been accounted for within the WRMP 

projections.  As a result, it is considered that there will be no impacts in terms of water resource availability 

(i.e. it is unlikely that a substantial water-using development or industry would come online that had not been 

considered by the WRMP).  It is possible that there will be ‘in combination’ scheme-specific construction 

effects associated with future planning applications, although this can only be assessed nearer the time of 

construction. 

Effects with other strategic plans and water resource demand 

The WRMP explicitly accounts for growth forecasts when calculating future water demand (and hence areas 

with potential deficits).  This means that ‘in combination’ water-resource effects with growth promoted by 

other plans or projects are considered and accounted for during the WRMP development process and its 

deficit calculations.  Potential ‘in combination’ effects in respect of water-resource demands due to other 

plans or projects are therefore unlikely since these demands are explicitly modelled when determining deficit 

zones and hence developing Feasible Options.  As a result (in respect of water resources) the WRMP is not 

likely to make non-significant effects in other plans significant (indeed, other plans are arguably the ‘source’ 

of any potential effects in respect of water demand, with the WRMP having to manage potential effects that 

are not generated by the WRMP itself). 

Obviously local plans are not all consistent with regard to planned growth and this arguably introduces some 

uncertainty.  However, with regard to water resources and planning uncertainty it is important to note the 

following: 

 The WRMP safeguards against uncertainty in option yield and timing through ‘Target 

Headroom’; this is an allowance provided in the planning process (i.e. designed-in spare 

capacity) that ensures that any supply-demand deficit will still be met if there is an 

underperforming demand management measure or growth exceeds predicted levels.  It is 

therefore extremely unlikely that additional demand or a poorly-performing option would 

‘suddenly’ result in a deficit that might affect a European site; and (in any case); 

 The WRMP is revised on a five-yearly cycle, which allows any changes in demand forecasts 

(e.g. as new plans come forward) to be accounted for, and for timely intervention should a 

measure not be performing as expected. Delivery is also formally reviewed on an annual basis. 

It is therefore considered that the Final WRMP options will not have significant ‘in combination’ effects with 

local plans in respect of water resources. 

Effects with other strategic plans and development pressure 

Regional and local plans have been reviewed at a high level to determine whether there are any likely 

significant ‘in combination’ effects (see Appendix F), with allocation sites identified where possible.  This 

review has not indicated any potential or likely ‘in combination’ effects that could occur as a result of 

cumulative development pressure, and in reality the timescales involved in the Final WRMP options and the 

absence of detail on allocation proposals makes any ‘in combination’ assessment difficult and potentially 

meaningless.  However, the Final WRMP options are not of a scale or type that would make ‘in combination’ 

effects likely. 

New water and existing consents 

Where ‘new water’ is required (i.e. a new or modified abstraction) 'in combination' water-resource demands 

are possible with existing abstractions.  As noted, the WRMP does not explicitly consider the potential ‘in 

combination’ effects of non-UU abstraction or discharge consents since this is addressed by the EA Review 

of Consents process or the licence application process (which will be subject to HRA).  However, it must be 
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recognised that the water potentially available from a source is determined by the EA, NRW and UU, based 

on various assessments and data sources including the relevant CAMS; options are only proposed where 

there is a reasonable likelihood of water being available.  In most instances the potential ‘in combination’ 

effects can only be meaningfully assessed as part of the investigation works that are required for a new 

licence or amendment (for example, if new boreholes are required to assist with the modelling of a 

groundwater resource).  However, none of the options would require the development of a new resource. 

UU’s Drought Plan 

As the WRMP options will reduce demand / leakage and improve system resilience it is unlikely that there 

will be any adverse effects with the Drought Plan (DP). 

Notwithstanding this it should be noted that Drought Plan is only ever deployed in extremis, when conditions 

are such that European sites are likely to be affected independently of the Drought Plan’s operation. UU has 

published its Drought Plan 2018, which is also subject to HRA. Whilst the Drought Plan and WRMP are 

written to complement each other, the Drought Plan may result in significant or adverse effects on water 

resource sensitive sites on its own due to the fundamental nature of the plan and the options.  

However, the WRMP options cannot, in theory, operate in combination with the DP options: if the WRMP 

options are implemented then they will become a part of the baseline against which the effects of the DP 

options will be assessed (with the DP options then permitted or not at the application stage); until the point of 

implementation, the DP options would operate ‘alone’ in a drought situation.  Furthermore, the 

implementation of a WRMP option will invariably require that the DP for that WRZ be revised, since the 

fundamental operational parameters of the WRZ will have changed.  Finally, the impacts will depend entirely 

on the nature of the drought situation. 

In theory, if a WRMP option results in less ‘spare’ water being available to water-resource sensitive sites 

then drought conditions may occur more frequently, and require a longer period for recovery from any 

temporary effects (depending on the hydrological functioning of the system); however, this type of effect is 

managed through licence conditions and minimum flow requirements which are designed to protect sites 

under a range of conditions, and DP options to alter such flow requirements would only be deployed after 

substantial additional study.  

Other Water Company WRMPs 

The other water company WRMPs have been reviewed to identify potential in combination effects.  Given 

the nature of UU’s options there is no possibility of ‘in combination’ effects with other WRMPs. 
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5. Summary and Conclusions
 

UU has completed its modelling of the supply-demand balance for WRMP planning period 

(2020-2045). One UU WRZ (the Strategic WRZ) has a very small (~3 Ml/d) baseline deficit 

towards the end of the planning period, which will be resolved through demand 

management and leakage reduction; the overall resilience of the network will also be 

improved through the Manchester and Pennine Resilience solution. This section 

summarises the conclusions of the HRA of the Final WRMP 2019. 

5.1 Summary 

The ‘plan-level’ assessment of the options is summarised in Table 5.1. This incorporates the ‘in 

combination’ assessment conclusions and takes account of the general and option-specific mitigation or 

avoidance measures that will be employed at the project-level.  Table 5.1 also provides a conclusion for the 

effects of each option.  In summary, the conclusions for all of the options is ‘no adverse effect alone or in 

combination’ as there is no evidence to suggest that the Preferred Options will have any effects that are of a 

scale or type that cannot be reliably avoided or mitigated using the normal project-level controls identified. 

5.2 Conclusion 

The conclusion of the HRA of the Final WRMP 2019 is that the plan will have no adverse effects, alone or 

in combination, on any European sites taking into account established scheme-level mitigation and 

avoidance measures that will clearly be available, achievable and likely to be effective. This conclusion does 

not remove the need for consideration of Regulation 63 at the project-level, which will be required to address 

those aspects and uncertainties that cannot be meaningfully assessed at the plan-level, such as potential ‘in 

combination’ effects with forthcoming plans or projects that may coincide with option delivery. 
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Table 5.1 Summary of plan-level assessment of options (including ‘in combination’ effects and incorporated measures) 

Option Aspect LSE AE Summary of Assessment Key avoidance / mitigation measures 

Demand management – Construction U - Demand management options will not involve any construction that -
demand reduction could result in significant effects. 

Operation U - Options cannot negatively affect European sites. -

Demand management – Construction U N Potential construction effects of leakage options cannot be identified at  Established best-practice avoidance and mitigation measures 
leakage options the plan-level (no location information) and so any assessment of the (Appendix G). 

effects of individual leakage repairs can only be made at the scheme 
level. 

Operation N - Options cannot negatively affect European sites. -

Option 112 Construction N - No development required under this option (essentially enabling works 
for Option 37-42). 

-

Operation N - Option is a temporary outage of the Manchester and Pennine 
Aqueduct to allow connections for Option 37-42; can be timed / 
managed to ensure that potential supply restrictions do not indirectly 
affect any European sites through additional exploitation of other 
sources. 

-

Option 37-42 Construction Y N Option is a major construction scheme involving works within 20km of 
~22 European sites; however, most sites are not exposed to the 
environmental changes likely to be associated with the scheme 
(distance or absence of effect pathways). Adverse effects on those 
sites that may be exposed (Bowland Fells SPA, River Kent SAC, 
Morecambe Bay & Duddon Estuary SPA, Morecambe Bay Ramsar, 
Morecambe Bay SAC) can be avoided using normal best-practice 
mitigation measures (which are likely to ensure that effects ‘alone’ are 
nil, so avoiding the risk of ‘in combination’ effects). An in combination 
assessment has not identified any potential effects with other plans, 
projects or programmes. 

 Established best-practice avoidance and mitigation measures 
(Appendix G). 

 River Kent SAC: in addition to normal project-level planning and 
best-practice, construction of the scheme will avoid the main 
migration and spawning periods for salmon and lamprey species 
(late October – April) to minimise the risk of displacement or 
barrier effects due to noise, vibration or site-derived pollutants, 
unless scheme-specific analyses demonstrate that any effects 
associated with construction works will be ‘not significant’ or will 
have no adverse effect on the integrity of the SAC. 

Operation N - Option does not require any alterations to abstraction (etc) regimes 
(improves system resilience only). 
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Appendix A 
Summary of European Site Designations 

Table A1 European sites and associated designations 

Designation Abbreviation Summary 

European sites - Strictly, ‘European sites’ are: any Special Area of Conservation (SAC) from the point at 
which the European Commission and the UK Government agree the site as a ‘Site of 
Community Importance’ (SCI); any classified Special Protection Area (SPA); any 
candidate SAC (cSAC); and (exceptionally) any other site or area that the Commission 
believes should be considered as an SAC but which has not been identified by the 
Government. However, the term is also commonly used when referring to potential SPAs 
(pSPAs), to which the provisions of Article 4(4) of Directive 2009/147/EC (the ‘new wild 
birds directive’) apply; and to possible SACs (pSACs) and listed Ramsar Sites, to which 
the provisions of the Habitats Regulations are applied a matter of Government policy 
when considering development proposals that may affect them. “European site” is 
therefore used as an umbrella term for all of the above designated sites. 

Special Area of SAC Designated under the EU Council Directive 92/43/EEC on the Conservation of natural 
Conservation habitats and of wild fauna and flora, and implemented in the UK through the Conservation 

of Habitats and Species Regulations 2017, and the Conservation (Natural Habitats, & c.) 
Regulations (Northern Ireland) 1995 (as amended). 

Site of Community 
Importance 

SCI Sites of Community Importance (SCIs) are sites that have been adopted by the European 
Commission but not yet formally designated by the government of each country. Although 
not formally designated they are nevertheless fully protected by Council Directive 
92/43/EEC on the Conservation of natural habitats and of wild fauna and flora, the 
Conservation of Habitats and Species Regulations 2017, and the Conservation (Natural 
Habitats, & c.) Regulations (Northern Ireland) 1995 (as amended). 

Candidate SAC cSAC	 Candidate SACs (cSACs) are sites that have been submitted to the European 
Commission, but not yet formally adopted. Although these sites are still undergoing 
designation and adoption they are still fully protected by Council Directive 92/43/EEC on 
the Conservation of natural habitats and of wild fauna and flora, the Conservation of 
Habitats and Species Regulations 2017 and the Conservation (Natural Habitats, & c.) 
Regulations (Northern Ireland) 1995 (as amended). 

Possible SACs pSAC Sites that have been formally advised to UK Government, but not yet submitted to the 
European Commission. The Governments in England, Scotland and Wales extend the 
same protection to these sites in respect of new development as that afforded to SACs as 
a matter of policy. 

Draft SACs dSAC	 Areas that have been formally advised to UK government as suitable for selection as 
SACs, but have not been formally approved by government as sites for public 
consultation. These are not protected (unless covered by some other designation) and it 
is likely that their existence will not be established through desk study except through 
direct contact with the relevant statutory authority; however, the statutory authority is likely 
to take into account the proposed reasons for designation when considering potential 
impacts on them. 

Special Protection 
Area 

SPA Designated under EU Council Directive 79/409/EEC on the Conservation of Wild Birds 
(the ‘old Wild Birds Directive’) and Directive 2009/147/EC on the Conservation of Wild 
Birds (the ‘new Wild Birds Directive, which repeals the ‘old Wild Birds Directive’), and 
protected by Article 6 of Directive 92/43/EEC on the Conservation of natural habitats and 
of wild fauna and flora. These directives are implemented in the UK through the Wildlife & 
Countryside Act 1981 (as amended), the Conservation of Habitats and Species 
Regulations 2017, the Wildlife (Northern Ireland) Order 1985, the Nature Conservation 
and Amenity Lands (Northern Ireland) Order 1985 and The Conservation (Natural 
Habitats, &C.) (Northern Ireland) Regulations 1995 (as amended) and the Offshore 
Marine Conservation (Natural Habitats & c.) Regulations 2007. 
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Designation Abbreviation Summary 

Potential SPA pSPA These are sites that are still undergoing designation and have not been designated by the 
Secretary of State; however, ECJ case law indicates that these sites are protected under 
Article 4(4) of Directive 2009/147/EC (which in theory provides a higher level of protection 
than the Habitats Directive, which does not apply until the sites are designated as SPAs), 
and as a matter of policy the Governments in England, Scotland and Wales extend the 
same protection to these sites in respect of new development as that afforded to SPAs, 
and they may be protected by some other designation (e.g. SSSI). 

Ramsar - The Convention on Wetlands of International Importance especially as Waterfowl Habitat 
(Ramsar Convention or Wetlands Convention) was adopted in Ramsar, Iran in February 
1971. The UK ratified the Convention in 1976. In the UK Ramsar sites are generally 
underpinned by notification of these areas as Sites of Special Scientific Interest (SSSIs) 
(or Areas of Special Scientific Interest (ASSIs) in Northern Ireland). Ramsar sites 
therefore receive statutory protection under the Wildlife & Countryside Act 1981 (as 
amended), and the Nature Conservation and Amenity Lands (Northern Ireland) Order 
1985. However, as a matter of policy the Governments in England, Scotland and Wales 
extend the same protection to listed Ramsar sites in respect of new development as that 
afforded to SPAs and SACs. 
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Appendix B 
Sustainability Reductions and the Review of Consents 

The WRMP accounts for any reductions or alterations to licences that are required under the Review of 

Consents (or the Water Framework Directive) when calculating ‘Deployable Output’ (DO).  The Review of 

Consents (RoC) process was a detailed evidence-led examination of the effects (alone and in combination) 

of all abstraction licences and discharge consents that potentially affect European designated sites and 

features.  This was then used as a basis for affirming or, if necessary, varying or revoking the existing 

consents (known as ‘sustainability reductions’) to protect these sites from adverse effects.  

The sustainability reductions required by the RoC are fully accounted for within the modelled scenarios 

underpinning the WRMP (i.e. they explicitly form part of the assessment that determines which zones are in 

deficit).  Under the RoC process and the WRMP process, the RoC changes (and non-changes to licences) 

are considered to be valid over the planning period (to 2045).  UU use Water Available for Use (WAFU) from 

existing licences only (reduced through RoC and not reduced) when assessing the supply-demand balance 

over the planning period, incorporating increases in demand (the methods by which this is established are 

outlined in the WRMP).  If deficits are shown, intervention options are required and implemented accordingly 

in the planning period.  

This means that the Plan (and its underlying assumptions regarding the availability of water and 

sustainability of existing consents) is compliant with the RoC and so the Plan will only affect European sites 

through any new resource and production management options it advocates to resolves deficits, and not 

through the existing permissions regime31. The examination of existing individual consents can only be 

undertaken by NRW (in Wales) or the Environment Agency (EA) through the RoC process and the HRA of 

the WRMP cannot and should not replicate this. 

Having said that, new permissions could obviously operate ‘in combination’ with the existing regime.  The 

water potentially available from a source is determined by the EA, NRW and UU, based on various 

assessments and set out in the Catchment Abstraction Management Strategies, and UU must rely on these 

assessments when identifying options as in most cases the detailed examination of a resources can only be 

undertaken as part of preparatory works for a new licence (for example, if new boreholes are required to 

assist with the modelling of a groundwater resource).  In short, options are only proposed where there is a 

reasonable likelihood of water being available, based on information from NRW and the EA. 

UU has received formal indication of the sustainability reductions and measures that NRW and the EA 

consider necessary to prevent the risk of any abstraction-related significant adverse effects on certain 

European sites, and has factored these into its calculations of deployable output. 

31 It is recognised that, occasionally, the sustainability reductions agreed through the RoC process have been subsequently shown to 
be insufficient to address the effects of PWS abstraction on some sites (the most notable example is the River Ehen in Cumbria); UU 
are not aware of any current uncertainties regarding its abstractions or the RoC outcomes, although any such uncertainties that are 
subsequently identified can be addressed through the five-yearly WRMP review process. 
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Appendix C 
European sites within 20km of the UU supply area 

Sites within 20km and Interest Features Within UU 
Area? 

Asby Complex SAC 

Hard oligo-mesotrophic waters with benthic vegetation of Chara spp. 

European dry heaths 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) 

Calcareous fens with Cladium mariscus and species of the Caricion davallianae 

Petrifying springs with tufa formation (Cratoneurion) 

Alkaline fens 

Limestone pavements 

Geyer`s whorl snail Vertigo geyeri 

Slender green feather-moss Drepanocladus (Hamatocaulis) vernicosus 

Y 

Bolton Fell Moss SAC 

Degraded raised bogs still capable of natural regeneration 

Y 

Border Mires, Kielder - Butterburn SAC 

Northern Atlantic wet heaths with Erica tetralix 

European dry heaths 

Blanket bogs (* if active bog) 

Transition mires and quaking bogs 

Petrifying springs with tufa formation (Cratoneurion) 

Y 

Borrowdale Woodland Complex SAC 

Siliceous rocky slopes with chasmophytic vegetation 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

Bog woodland 

Y 

Bowland Fells SPA 

Hen harrier Circus cyaneus 

Merlin Falco columbarius 

Lesser black-backed gull Larus fuscus 

Y 

Calf Hill and Cragg Woods SAC 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae) 

Y 

Clints Quarry SAC 

Great crested newt Triturus cristatus 

Y 

Cumbrian Marsh Fritillary Site SAC 

Marsh fritillary butterfly Euphydryas (Eurodryas, Hypodryas) aurinia 

Y 

Dee Estuary/ Aber Dyfrdwy SAC 

Estuaries 

Mudflats and sandflats not covered by seawater at low tide 

Annual vegetation of drift lines 

Vegetated sea cliffs of the Atlantic and Baltic Coasts 

Salicornia and other annuals colonizing mud and sand 

Atlantic salt meadows (Glauco-Puccinellietalia maritimae) 

Embryonic shifting dunes 

Y 
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Sites within 20km and Interest Features Within UU 

Area? 

Shifting dunes along the shoreline with Ammophila arenaria ("white dunes") 

Fixed coastal dunes with herbaceous vegetation ("grey dunes") 

Humid dune slacks 

Sea lamprey Petromyzon marinus 

River lamprey Lampetra fluviatilis 

Petalwort Petalophyllum ralfsii 

Drigg Coast SAC Y 

Estuaries 

Mudflats and sandflats not covered by seawater at low tide 

Salicornia and other annuals colonizing mud and sand 

Atlantic salt meadows (Glauco-Puccinellietalia maritimae) 

Embryonic shifting dunes 

Shifting dunes along the shoreline with Ammophila arenaria ("white dunes") 

Fixed coastal dunes with herbaceous vegetation ("grey dunes") 

Atlantic decalcified fixed dunes (Calluno-Ulicetea) 

Dunes with Salix repens ssp. argentea (Salicion arenariae) 

Humid dune slacks 

Duddon Estuary Ramsar Y 

2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 - supports vulnerable, 

endangered, or critically endangered species or threatened eco. communities 
4 - supports plant/animal species at a critical stage in their life cycles, or provides refuge Crit. 4 - supports plant/animal species at a 
critical stage in their life cycles, or provides refuge 

5 - regularly supports 20,000 or more waterbirds Crit. 5 - regularly supports 20,000 or more waterbirds 

6 - regularly supports 1% of the individuals in a population of one species/subspecies of waterbirds Crit. 6 - regularly supports 1% of the individuals 
in a population of one species/subspecies of waterbirds 

Duddon Estuary SPA Y 

Northern pintail Anas acuta 

Red knot Calidris canutus 

Common redshank Tringa totanus 

Sandwich tern Sterna sandvicensis 

Waterfowl assemblage Waterfowl assemblage 

Duddon Mosses SAC Y 

Active raised bogs 

Degraded raised bogs still capable of natural regeneration 

Esthwaite Water Ramsar Y 

1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or unique wetland 

types 
2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 - supports vulnerable, endangered, or 
critically endangered species or threatened eco. communities 

Helbeck and Swindale Woods SAC Y 

Tilio-Acerion forests of slopes, screes and ravines 

Ingleborough Complex SAC Y 

Juniperus communis formations on heaths or calcareous grasslands 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) 

Blanket bogs (* if active bog) 

Petrifying springs with tufa formation (Cratoneurion) 

Alkaline fens 

Calcareous rocky slopes with chasmophytic vegetation 

Limestone pavements 

Tilio-Acerion forests of slopes, screes and ravines 

Irthinghead Mires Ramsar Y 
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Sites within 20km and Interest Features Within UU 

Area? 

1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or unique wetland 
types 

2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 - supports vulnerable, 
endangered, or critically endangered species or threatened eco. communities 
3 - supports populations of plant/animal species important for maintaining regional biodiversity Crit. 3 - supports populations of plant/animal 

species important for maintaining regional biodiversity 

Lake District High Fells SAC Y 

Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or of the Isoëto-Nanojuncetea 

Northern Atlantic wet heaths with Erica tetralix 

European dry heaths 

Alpine and Boreal heaths 

Juniperus communis formations on heaths or calcareous grasslands 

Siliceous alpine and boreal grasslands 

Species-rich Nardus grasslands, on silicious substrates in mountain areas (and submountain areas in Continental Europe) 

Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels 

Blanket bogs (* if active bog) 

Alkaline fens 

Siliceous scree of the montane to snow levels (Androsacetalia alpinae and Galeopsietalia ladani) 

Calcareous rocky slopes with chasmophytic vegetation 

Siliceous rocky slopes with chasmophytic vegetation 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

Slender green feather-moss Drepanocladus (Hamatocaulis) vernicosus 

Leighton Moss Ramsar Y 

1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or unique wetland types 

Leighton Moss SPA Y 

Great bittern Botaurus stellaris 

Eurasian marsh harrier Circus aeruginosus 

Liverpool Bay / Bae Lerpwl SPA Y 

Red-throated diver Gavia stellata 

Black (common) scoter Melanitta nigra 

Waterfowl assemblage Waterfowl assemblage 

Manchester Mosses SAC Y 

Degraded raised bogs still capable of natural regeneration 

Martin Mere Ramsar Y 

5 - regularly supports 20,000 or more waterbirds Crit. 5 - regularly supports 20,000 or more waterbirds 

6 - regularly supports 1% of the individuals in a population of one species/subspecies of waterbirds Crit. 6 - regularly supports 1% of the individuals 

in a population of one species/subspecies of waterbirds 

Martin Mere SPA Y 

Tundra swan Cygnus columbianus bewickii 

Whooper swan Cygnus cygnus 

Pink-footed goose Anser brachyrhynchus 

Eurasian wigeon Anas penelope 

Northern pintail Anas acuta 

Waterfowl assemblage Waterfowl assemblage 

Mersey Estuary Ramsar Y 

5 - regularly supports 20,000 or more waterbirds Crit. 5 - regularly supports 20,000 or more waterbirds 

6 - regularly supports 1% of the individuals in a population of one species/subspecies of waterbirds Crit. 6 - regularly supports 1% of the individuals 
in a population of one species/subspecies of waterbirds 

Mersey Estuary SPA Y 

Great crested grebe Podiceps cristatus 

Common shelduck Tadorna tadorna 

Eurasian wigeon Anas penelope 
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Sites within 20km and Interest Features Within UU 

Area? 

Eurasian teal Anas crecca 

Northern pintail Anas acuta 

Ringed plover Charadrius hiaticula 

European golden plover Pluvialis apricaria 

Grey plover Pluvialis squatarola 

Northern lapwing Vanellus vanellus 

Eurasian curlew Numenius arquata 

Common redshank Tringa totanus 

Black-tailed godwit Limosa limosa islandica 

Dunlin Calidris alpina alpina 

Waterfowl assemblage Waterfowl assemblage 

Mersey Narrows and North Wirral Foreshore Ramsar Y 

4 - supports plant/animal species at a critical stage in their life cycles, or provides refuge Crit. 4 - supports plant/animal species at a 

critical stage in their life cycles, or provides refuge 
5 - regularly supports 20,000 or more waterbirds Crit. 5 - regularly supports 20,000 or more waterbirds 

6 - regularly supports 1% of the individuals in a population of one species/subspecies of waterbirds Crit. 6 - regularly supports 1% of the individuals 

in a population of one species/subspecies of waterbirds 

Mersey Narrows and North Wirral Foreshore SPA Y 

Great cormorant Phalacrocorax carbo 

Eurasian oystercatcher Haematopus ostralegus 

Grey plover Pluvialis squatarola 

Sanderling Calidris alba 

Bar-tailed godwit Limosa lapponica 

Common redshank Tringa totanus 

Little gull Larus minutus 

Common tern Sterna hirundo 

red knot Calidris canutus islandica 

Dunlin Calidris alpina alpina 

Waterfowl assemblage Waterfowl assemblage 

Midland Meres and Mosses Phase 1 Ramsar Y 

1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or unique wetland 
types 
2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 - supports vulnerable, endangered, or 

critically endangered species or threatened eco. communities 

Midland Meres and Mosses Phase 2 Ramsar Y 

1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or unique wetland 
types 
2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 - supports vulnerable, endangered, or 

critically endangered species or threatened eco. communities 

Moor House - Upper Teesdale SAC Y 

Hard oligo-mesotrophic waters with benthic vegetation of Chara spp. 

European dry heaths 

Alpine and Boreal heaths 

Juniperus communis formations on heaths or calcareous grasslands 

Calaminarian grasslands of the Violetalia calaminariae 

Siliceous alpine and boreal grasslands 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) 

Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels 

Mountain hay meadows 

Blanket bogs (* if active bog) 

Petrifying springs with tufa formation (Cratoneurion) 

Alkaline fens 
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C5 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Sites within 20km and Interest Features Within UU 

Area? 

Alpine pioneer formations of the Caricion bicoloris-atrofuscae 

Siliceous scree of the montane to snow levels (Androsacetalia alpinae and Galeopsietalia ladani) 

Calcareous and calcshist screes of the montane to alpine levels (Thlaspietea rotundifolii) 

Calcareous rocky slopes with chasmophytic vegetation 

Siliceous rocky slopes with chasmophytic vegetation 

Limestone pavements 

Round-mouthed whorl snail Vertigo genesii 

Marsh saxifrage Saxifraga hirculus 

Morecambe Bay Pavements SAC Y 

Hard oligo-mesotrophic waters with benthic vegetation of Chara spp. 

European dry heaths 

Juniperus communis formations on heaths or calcareous grasslands 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Calcareous fens with Cladium mariscus and species of the Caricion davallianae 

Limestone pavements 

Tilio-Acerion forests of slopes, screes and ravines 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

Taxus baccata woods of the British Isles 

Narrow-mouthed whorl snail Vertigo angustior 

Morecambe Bay Ramsar Y 

4 - supports plant/animal species at a critical stage in their life cycles, or provides refuge Crit. 4 - supports plant/animal species at a 

critical stage in their life cycles, or provides refuge 
5 - regularly supports 20,000 or more waterbirds Crit. 5 - regularly supports 20,000 or more waterbirds 

6 - regularly supports 1% of the individuals in a population of one species/subspecies of waterbirds Crit. 6 - regularly supports 1% of the individuals 

in a population of one species/subspecies of waterbirds 

Morecambe Bay SAC Y 

Sandbanks which are slightly covered by sea water all the time 

Estuaries 

Mudflats and sandflats not covered by seawater at low tide 

Coastal lagoons 

Large shallow inlets and bays 

Reefs 

Perennial vegetation of stony banks 

Salicornia and other annuals colonizing mud and sand 

Atlantic salt meadows (Glauco-Puccinellietalia maritimae) 

Embryonic shifting dunes 

Shifting dunes along the shoreline with Ammophila arenaria ("white dunes") 

Fixed coastal dunes with herbaceous vegetation ("grey dunes") 

Atlantic decalcified fixed dunes (Calluno-Ulicetea) 

Dunes with Salix repens ssp. argentea (Salicion arenariae) 

Humid dune slacks 

Great crested newt Triturus cristatus 

Morecambe Bay SPA Y 

Pink-footed goose Anser brachyrhynchus 

Common shelduck Tadorna tadorna 

Northern pintail Anas acuta 

Eurasian oystercatcher Haematopus ostralegus 

Ringed plover Charadrius hiaticula 

Grey plover Pluvialis squatarola 

Red knot Calidris canutus 
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C6 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Sites within 20km and Interest Features Within UU 

Area? 

Bar-tailed godwit Limosa lapponica 

Eurasian curlew Numenius arquata 

Common redshank Tringa totanus 

Ruddy turnstone Arenaria interpres 

Sandwich tern Sterna sandvicensis 

Dunlin Calidris alpina alpina 

Seabird assemblage Seabird assemblage 

Waterfowl assemblage Waterfowl assemblage 

Naddle Forest SAC Y 

Northern Atlantic wet heaths with Erica tetralix 

European dry heaths 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

North Pennine Dales Meadows SAC Y 

Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) 

Mountain hay meadows 

North Pennine Moors SAC Y 

Northern Atlantic wet heaths with Erica tetralix 

European dry heaths 

Juniperus communis formations on heaths or calcareous grasslands 

Calaminarian grasslands of the Violetalia calaminariae 

Siliceous alpine and boreal grasslands 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Blanket bogs (* if active bog) 

Petrifying springs with tufa formation (Cratoneurion) 

Alkaline fens 

Siliceous scree of the montane to snow levels (Androsacetalia alpinae and Galeopsietalia ladani) 

Calcareous rocky slopes with chasmophytic vegetation 

Siliceous rocky slopes with chasmophytic vegetation 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

Marsh saxifrage Saxifraga hirculus 

North Pennine Moors SPA Y 

Hen harrier Circus cyaneus 

Merlin Falco columbarius 

Peregrine falcon Falco peregrinus 

European golden plover Pluvialis apricaria 

Oak Mere SAC Y 

Oligotrophic waters containing very few minerals of sandy plains (Littorelletalia uniflorae) 

Transition mires and quaking bogs 

Peak District Moors (South Pennine Moors Phase 1) SPA Y 

Merlin Falco columbarius 

European golden plover Pluvialis apricaria 

Short-eared owl Asio flammeus 

Ribble and Alt Estuaries Ramsar Y 

2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 - supports vulnerable, 
endangered, or critically endangered species or threatened eco. communities 
5 - regularly supports 20,000 or more waterbirds Crit. 5 - regularly supports 20,000 or more waterbirds 

6 - regularly supports 1% of the individuals in a population of one species/subspecies of waterbirds Crit. 6 - regularly supports 1% of the individuals 
in a population of one species/subspecies of waterbirds 

Ribble and Alt Estuaries SPA Y 

Great cormorant Phalacrocorax carbo 
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C7 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Sites within 20km and Interest Features 

Tundra swan Cygnus columbianus bewickii 

Whooper swan Cygnus cygnus 

Pink-footed goose Anser brachyrhynchus 

Common shelduck Tadorna tadorna 

Eurasian wigeon Anas penelope 

Eurasian teal Anas crecca 

Northern pintail Anas acuta 

Greater scaup Aythya marila 

Black (common) scoter Melanitta nigra 

Eurasian oystercatcher Haematopus ostralegus 

Ringed plover Charadrius hiaticula 

European golden plover Pluvialis apricaria 

Grey plover Pluvialis squatarola 

Northern lapwing Vanellus vanellus 

Red knot Calidris canutus 

Sanderling Calidris alba 

Ruff Philomachus pugnax 

Bar-tailed godwit Limosa lapponica 

Whimbrel Numenius phaeopus 

Eurasian curlew Numenius arquata 

Common redshank Tringa totanus 

Black-headed gull Larus ridibundus 

Lesser black-backed gull Larus fuscus 

Common tern Sterna hirundo 

Black-tailed godwit Limosa limosa islandica 

Dunlin Calidris alpina alpina 

Seabird assemblage Seabird assemblage 

Waterfowl assemblage Waterfowl assemblage 

Within UU 

Area? 

River Derwent and Bassenthwaite Lake SAC 

Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or of the Isoëto-Nanojuncetea 

Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation 

Marsh fritillary butterfly Euphydryas (Eurodryas, Hypodryas) aurinia 

Sea lamprey Petromyzon marinus 

Brook lamprey Lampetra planeri 

River lamprey Lampetra fluviatilis 

Atlantic salmon Salmo salar 

Otter Lutra lutra 

Floating water-plantain Luronium natans 

Y 

River Eden SAC 

Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or of the Isoëto-Nanojuncetea 

Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation 

Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae) 

White-clawed (or Atlantic stream) crayfish Austropotamobius pallipes 

Sea lamprey Petromyzon marinus 

Brook lamprey Lampetra planeri 

River lamprey Lampetra fluviatilis 

Atlantic salmon Salmo salar 

Bullhead Cottus gobio 

Otter Lutra lutra 

Y 
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C8 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Sites within 20km and Interest Features Within UU 

Area? 

River Ehen SAC 

Freshwater mussel Margaritifera margaritifera 

Atlantic salmon Salmo salar 

Y 

River Kent SAC 

Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation 

Freshwater mussel Margaritifera margaritifera 

White-clawed (or Atlantic stream) crayfish Austropotamobius pallipes 

Bullhead Cottus gobio 

Y 

Rixton Clay Pits SAC 

Great crested newt Triturus cristatus 

Y 

Rochdale Canal SAC 

Floating water-plantain Luronium natans 

Y 

Rostherne Mere Ramsar 

1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or unique wetland types 

Y 

Sefton Coast SAC 

Embryonic shifting dunes 

Shifting dunes along the shoreline with Ammophila arenaria ("white dunes") 

Fixed coastal dunes with herbaceous vegetation ("grey dunes") 

Atlantic decalcified fixed dunes (Calluno-Ulicetea) 

Dunes with Salix repens ssp. argentea (Salicion arenariae) 

Humid dune slacks 

Great crested newt Triturus cristatus 

Petalwort Petalophyllum ralfsii 

Y 

Solway Firth SAC 

Sandbanks which are slightly covered by sea water all the time 

Estuaries 

Mudflats and sandflats not covered by seawater at low tide 

Reefs 

Perennial vegetation of stony banks 

Salicornia and other annuals colonizing mud and sand 

Atlantic salt meadows (Glauco-Puccinellietalia maritimae) 

Fixed coastal dunes with herbaceous vegetation ("grey dunes") 

Sea lamprey Petromyzon marinus 

River lamprey Lampetra fluviatilis 

Y 

South Pennine Moors Phase 2 SPA 

Merlin Falco columbarius 

European golden plover Pluvialis apricaria 

Short-eared owl Asio flammeus 

Y 

South Pennine Moors SAC 

Northern Atlantic wet heaths with Erica tetralix 

European dry heaths 

Blanket bogs (* if active bog) 

Transition mires and quaking bogs 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

Y 

South Solway Mosses SAC 

Active raised bogs 

Degraded raised bogs still capable of natural regeneration 

Y 

Subberthwaite, Blawith and Torver Low Commons SAC 

Transition mires and quaking bogs 

Y 
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Sites within 20km and Interest Features Within UU 

Area? 

Depressions on peat substrates of the Rhynchosporion 

Tarn Moss SAC Y 

Transition mires and quaking bogs 

The Dee Estuary Ramsar Y 

1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or unique wetland 

types 
2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 - supports vulnerable, 
endangered, or critically endangered species or threatened eco. communities 

5 - regularly supports 20,000 or more waterbirds Crit. 5 - regularly supports 20,000 or more waterbirds 

6 - regularly supports 1% of the individuals in a population of one species/subspecies of waterbirds Crit. 6 - regularly supports 1% of the individuals 
in a population of one species/subspecies of waterbirds 

The Dee Estuary SPA Y 

Common shelduck Tadorna tadorna 

Eurasian teal Anas crecca 

Northern pintail Anas acuta 

Eurasian oystercatcher Haematopus ostralegus 

Grey plover Pluvialis squatarola 

Red knot Calidris canutus 

Bar-tailed godwit Limosa lapponica 

Eurasian curlew Numenius arquata 

Common redshank Tringa totanus 

Sandwich tern Sterna sandvicensis 

Common tern Sterna hirundo 

Little tern Sterna albifrons 

Black-tailed godwit Limosa limosa islandica 

Dunlin Calidris alpina alpina 

Waterfowl assemblage Waterfowl assemblage 

Tyne and Nent SAC Y 

Calaminarian grasslands of the Violetalia calaminariae 

Ullswater Oakwoods SAC Y 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

Upper Solway Flats and Marshes Ramsar Y 

2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 - supports vulnerable, 
endangered, or critically endangered species or threatened eco. communities 

5 - regularly supports 20,000 or more waterbirds Crit. 5 - regularly supports 20,000 or more waterbirds 

6 - regularly supports 1% of the individuals in a population of one species/subspecies of waterbirds Crit. 6 - regularly supports 1% of the individuals 
in a population of one species/subspecies of waterbirds 

Upper Solway Flats and Marshes SPA Y 

Whooper swan Cygnus cygnus 

Pink-footed goose Anser brachyrhynchus 

Barnacle goose Branta leucopsis [Svalbard/Denmark/UK] 

Common shelduck Tadorna tadorna 

Eurasian teal Anas crecca 

Northern pintail Anas acuta 

Northern shoveler Anas clypeata 

Greater scaup Aythya marila 

Common goldeneye Bucephala clangula 

Eurasian oystercatcher Haematopus ostralegus 

European golden plover Pluvialis apricaria 

Grey plover Pluvialis squatarola 

Red knot Calidris canutus 

Sanderling Calidris alba 
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Sites within 20km and Interest Features 

Bar-tailed godwit Limosa lapponica 

Eurasian curlew Numenius arquata 

Common redshank Tringa totanus 

Ruddy turnstone Arenaria interpres 

Dunlin Calidris alpina alpina 

Waterfowl assemblage Waterfowl assemblage 

Within UU 

Area? 

Walton Moss SAC 

Active raised bogs 

Degraded raised bogs still capable of natural regeneration 

Y 

Wast Water SAC 

Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or of the Isoëto-Nanojuncetea 

Y 

West Midlands Mosses SAC 

Natural dystrophic lakes and ponds 

Transition mires and quaking bogs 

Y 

Witherslack Mosses SAC 

Active raised bogs 

Degraded raised bogs still capable of natural regeneration 

Y 

Yewbarrow Woods SAC 

Juniperus communis formations on heaths or calcareous grasslands 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

Taxus baccata woods of the British Isles 

Y 

Alyn Valley Woods/ Coedwigoedd Dyffryn Alun SAC 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Tilio-Acerion forests of slopes, screes and ravines 

Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae) 

N 

Berwyn a Mynyddoedd de Clwyd/ Berwyn and South Clwyd Mountains SAC 

European dry heaths 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Blanket bogs (* if active bog) 

Transition mires and quaking bogs 

Calcareous and calcshist screes of the montane to alpine levels (Thlaspietea rotundifolii) 

Calcareous rocky slopes with chasmophytic vegetation 

N 

Borders Woods SAC 

Tilio-Acerion forests of slopes, screes and ravines 

N 

Brown Moss SAC 

Floating water-plantain Luronium natans 

N 

Craven Limestone Complex SAC 

Hard oligo-mesotrophic waters with benthic vegetation of Chara spp. 

Calaminarian grasslands of the Violetalia calaminariae 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) 

Active raised bogs 

Petrifying springs with tufa formation (Cratoneurion) 

Alkaline fens 

Limestone pavements 

Tilio-Acerion forests of slopes, screes and ravines 

White-clawed (or Atlantic stream) crayfish Austropotamobius pallipes 

Bullhead Cottus gobio 

Lady`s-slipper orchid Cypripedium calceolus 

N 
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Sites within 20km and Interest Features Within UU 

Area? 

Deeside and Buckley Newt Sites SAC N 

Old sessile oak woods with Ilex and Blechnum in the British Isles 

Great crested newt Triturus cristatus 

Fenn`s, Whixall, Bettisfield, Wem and Cadney Mosses SAC N 

Active raised bogs 

Degraded raised bogs still capable of natural regeneration 

Halkyn Mountain/ Mynydd Helygain SAC N 

European dry heaths 

Calaminarian grasslands of the Violetalia calaminariae 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae) 

Great crested newt Triturus cristatus 

Johnstown Newt Sites SAC N 

Great crested newt Triturus cristatus 

Langholm - Newcastleton Hills SPA N 

Hen harrier Circus cyaneus 

Malham Tarn Ramsar N 

1 - sites containing representative, rare or unique wetland types Crit. 1 - sites containing representative, rare or unique wetland 
types 
2 - supports vulnerable, endangered, or critically endangered species or threatened eco. communities Crit. 2 - supports vulnerable, endangered, or 
critically endangered species or threatened eco. communities 

Ox Close SAC N 

Calaminarian grasslands of the Violetalia calaminariae 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Tilio-Acerion forests of slopes, screes and ravines 

Peak District Dales SAC N 

European dry heaths 

Calaminarian grasslands of the Violetalia calaminariae 

Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites) 

Alkaline fens 

Calcareous and calcshist screes of the montane to alpine levels (Thlaspietea rotundifolii) 

Calcareous rocky slopes with chasmophytic vegetation 

Tilio-Acerion forests of slopes, screes and ravines 

White-clawed (or Atlantic stream) crayfish Austropotamobius pallipes 

Brook lamprey Lampetra planeri 

Bullhead Cottus gobio 

Raeburn Flow SAC N 

Active raised bogs 

Degraded raised bogs still capable of natural regeneration 

River Dee and Bala Lake/ Afon Dyfrdwy a Llyn Tegid SAC N 

Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation 

Sea lamprey Petromyzon marinus 

Brook lamprey Lampetra planeri 

River lamprey Lampetra fluviatilis 

Atlantic salmon Salmo salar 

Bullhead Cottus gobio 

Otter Lutra lutra 

Floating water-plantain Luronium natans 

River Tweed SAC N 

Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation 
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Sites within 20km and Interest Features 

Sea lamprey Petromyzon marinus 

Brook lamprey Lampetra planeri 

River lamprey Lampetra fluviatilis 

Atlantic salmon Salmo salar 

Otter Lutra lutra 

Within UU 

Area? 

Roman Wall Loughs SAC 

Natural eutrophic lakes with Magnopotamion or Hydrocharition - type vegetation 

N 

Roudsea Wood and Mosses SAC 

Active raised bogs 

Degraded raised bogs still capable of natural regeneration 

Tilio-Acerion forests of slopes, screes and ravines 

Taxus baccata woods of the British Isles 

N 

Shell Flat and Lune Deep SCI 

Sandbanks which are slightly covered by sea water all the time 

Reefs 

N 

Solway Mosses North SAC 

Active raised bogs 

Degraded raised bogs still capable of natural regeneration 

N 

Tyne and Allen River Gravels SAC 

Calaminarian grasslands of the Violetalia calaminariae 

N 
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Appendix D 
Water-resource Dependent Interest Features 
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EA Class Name water levelsor table flow orvelocityregime 
surface flooding waterchemistry FW flow toestuary salinity regime dilution capacity 

Fens and wet habitats Alkaline fens Inland salt meadows Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis) Molinia meadows on calcareous, peaty or clayey silt laden soils (Molinion caeruleae) Northern Atlantic wet heaths with Erica tetralix Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno Padion, Alnion incanae, Salicion albae) Temperate Atlantic wet heaths with Erica ciliaris and Erica tetralix 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 
Coastal Habitats Annual vegetation of drift lines Embryonic shifting dunes Decalcified fixed dunes with Empetrum nigrum Fixed coastal dunes with herbaceous vegetation ( grey dunes ) Mediterranean and thermo Atlantic halophilous scrubs (Sarcocornetea fruticosi) Inland dunes with open Corynephorus and Agrostis grasslands Perennial vegetation of stony banks Shifting dunes along the shoreline with Ammophila arenaria ( white dunes ) 

N N N N N N N N 
Coastal habitats (sensitive to abstraction) Dunes with Salix repens ssp. argentea (Salicion arenariae) Humid dune slacks Coastal lagoons Mediterranean and thermo Atlantic halophilous scrubs (Sarcocornetea fruticosi) Vegetated sea cliffs of the Atlantic and Baltic Coasts 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 
Estuarine & intertidal habitats Atlantic salt meadows (Glauco Puccinellietalia maritimae) Estuaries Large shallow inlets and bays Mudflats and sandflats not covered by seawater at low tide Reefs Salicornia and other annuals colonizing mud and sand Spartina swards (Spartinion maritimae) 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 
Submerged marine habitats Reefs Sandbanks which are slightly covered by sea water all the time Submerged or partially submerged sea caves 

N N N 
Bogs and wet habitats Active raised bogs Blanket bogs ( if active bog) Bog woodland Calcareous fens with Cladium mariscus and species of the Caricion davallianae Degraded raised bogs still capable of natural regeneration Depressions on peat substrates of the Rhynchosporion Transition mires and quaking bogs 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y 
Riverine habitats & running waters 

WR Sensitive? Change in Change in Change in Changed Change in Change in Reduced Habitat loss Entrapment 
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EA Class Name water levelsor table flow orvelocityregime 
surface flooding waterchemistry FW flow toestuary salinity regime dilution capacity 

Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho Batrachion vegetation Y Petrifying springs with tufa formation (Cratoneurion) Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 
Standing Waters (sensitive to acidification) Natural dystrophic lakes and ponds Y Mediterranean temporary ponds Y Oligotrophic waters containing very few minerals of sandy plains (Littorelletalia uniflorae) Y Hard oligo mesotrophic waters with benthic vegetation of Chara spp. Y Natural eutrophic lakes with Magnopotamion or Hydrocharition type vegetation Y Turloughs Y 

Y Y Y Y Y Y 

Y Y Y Y Y Y 

Y Y Y Y Y Y 

Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y 

Y Y Y Y Y Y 
Dry Woodlands & scrub Asperulo Fagetum beech forests N Atlantic acidophilous beech forests with Ilex and sometimes also Taxus in the shrublayer (Quercion robori petraeae or Ilici Fagenio N Old acidophilous oak woods with Quercus robur on sandy plains N Old sessile oak woods with Ilex and Blechnum in the British Isles N Stable xerothermophilous formations with Buxus sempervirens on rock slopes (Berberidion p.p.) N Sub Atlantic and medio European oak or oak hornbeam forests of the Carpinion betuli N Taxus baccata woods of the British Isles N Tilio Acerion forests of slopes, screes and ravines N 
Dry grassland Calaminarian grasslands of the Violetalia calaminariae N Semi natural dry grasslands and scrubland facies on calcareous substrates (Festuco Brometalia) ( important orchid sites) N Semi natural dry grasslands and scrubland facies on calcareous substrates (Festuco Brometalia) ( important orchid sites) N 
Dry heathland habitats Dry Atlantic coastal heaths with Erica vagans N European dry heaths N Juniperus communis formations on heaths or calcareous grasslands N 
Upland Alpine and Boreal heaths Alpine pioneer formations of the Caricion bicoloris atrofuscae Calcareous rocky slopes with chasmophytic vegetation Siliceous rocky slopes with chasmophytic vegetation Calcareous and calcshist screes of the montane to alpine levels (Thlaspietea rotundifolii) Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels Limestone pavements Mountain hay meadows Siliceous alpine and boreal grasslands Siliceous scree of the montane to snow levels (Androsacetalia alpinae and Galeopsietalia ladani) 

N N N N N N N N N N 
Vascular plants of aquatic habitats Floating water plantain Luronium natans Y Y Y Y Y Y Y Y Y Y 
Amphibia Great crested newt Triturus cristatus Y Y Y Y Y Y Y Y Y Y 
Coastal plants Shore dock Rumex rupestris Y Y Y Y Y Y Y Y Y 
Marine mammals 

WR Sensitive? Change in Change in Change in Changed Change in Change in Reduced Habitat loss Entrapment 
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EA Class Name water levelsor table flow orvelocityregime 
surface flooding waterchemistry FW flow toestuary salinity regime dilution capacity 

Bottlenose dolphin Tursiops truncatus Common seal Phoca vitulina Grey seal Halichoerus grypus 
N N N 

Vascular plants lower plants and invertebrates of wet habitats Creeping marshwort Apium repens Depressions on peat substrates of the Rhynchosporion Fen orchid Liparis loeselii Freshwater pearl mussel Margaritifera margaritifera Marsh fritillary butterfly Euphydryas (Eurodryas, Hypodryas) aurinia Narrow mouthed whorl snail Vertigo angustior Round-mouthed whorl snail Vertigo genesii Southern damselfly Coenagrion mercuriale Marsh saxifrage Saxifraga hirculus 

Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y 
Vascular plants of grassland Early gentian Gentianella anglica Killarney fern Trichomanes speciosum N N 
Mosses and Liverworts Petalwort Petalophyllum ralfsii Slender green feather moss Drepanocladus (Hamatocaulis) vernicosus Western rustwort Marsupella profunda 

Y Y Y 
Y Y Y 

Y Y Y 
Y Y Y 

Y Y Y 
Y Y Y Y Y Y Y Y Y 

Y Y Y 
Y Y Y 

Anadromous fish Allis shad Alosa alosa Atlantic salmon Salmo salar River lamprey Lampetra fluviatilis Sea lamprey Petromyzon marinus Twaite shad Alosa fallax 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 
Non-migratory fish & invertebrates of rivers White clawed (or Atlantic stream) crayfish Austropotamobius pallipes Brook lamprey Lampetra planeri Bullhead Cottus gobio Freshwater pearl mussel Margaritifera margaritifera Spined loach Cobitis taenia 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y 

Y Y Y Y Y 
Invertebrates of wooded habitats Stag beetle Lucanus cervus Violet click beetle Limoniscus violaceus N N 
Mammals of wooded habitats Barbastelle Barbastella barbastellus Calcareous and calcshist screes of the montane to alpine levels (Thlaspietea rotundifolii) Greater horseshoe bat Rhinolophus ferrumequinum Lesser horseshoe bat Rhinolophus hipposideros 

N N N N 
Mammals of riverine habitats Otter Lutra lutra Y Y Y Y Y Y Y Y Y Y 
Birds of uplands Eurasian curlew Numenius arquata Y Y Y Y Y Y Y Y Y Y 

WR Sensitive? Change in Change in Change in Changed Change in Change in Reduced Habitat loss Entrapment 
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EA Class Name water levelsor table flow orvelocityregime 
surface flooding waterchemistry FW flow toestuary salinity regime dilution capacity 

European golden plover Pluvialis apricaria Hen harrier Circus cyaneus Black legged kittiwake Rissa tridactyla Northern lapwing Vanellus vanellus Lesser black backed gull Larus fuscus Manx shearwater Puffinus puffinus Merlin Falco columbarius Peregrine falcon Falco peregrinus Razorbill Alca torda Red kite Milvus milvus Short eared owl Asio flammeus Common snipe Gallinago gallinago European storm petrel Hydrobates pelagicus 

Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y 
Birds of open sea and offshore rocks Arctic tern Sterna paradisaea Black (common) scoter Melanitta nigra Common tern Sterna hirundo Great cormorant Phalacrocorax carbo Northern gannet Morus bassanus Common guillemot Uria aalge Herring gull Larus argentatus Lesser black backed gull Larus fuscus Little tern Sterna albifrons Atlantic puffin Fratercula arctica Red-throated diver Gavia stellata Roseate tern Sterna dougalli Sandwich tern Sterna sandvicensis Greater scaup Aythya marila Seabird assemblage Seabird assemblage 

N N N N N N N N N N N N N N N 
Birds of woodland & scrub European honey buzzard Pernis apivorus European nightjar Caprimulgus europaeus Red kite Milvus milvus Wood lark Lullula arborea 

N N N N 
Birds of lowland heaths & brecks Dartford warbler Sylvia undata Hen harrier Circus cyaneus European honey buzzard Pernis apivorus European nightjar Caprimulgus europaeus Stone curlew Burhinus oedicnemus Wood lark Lullula arborea 

N N N N N N 
Birds of lowland wet grassland Barnacle goose Branta leucopsis [Eastern Greenland/Scotland/Ireland] Bar tailed godwit Limosa lapponica Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

WR Sensitive? Change in Change in Change in Changed Change in Change in Reduced Habitat loss Entrapment 
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EA Class Name water levelsor table flow orvelocityregime 
surface flooding waterchemistry FW flow toestuary salinity regime dilution capacity 

Tundra swan Cygnus columbianus bewickii Black tailed godwit Limosa limosa islandica Dark bellied brent goose Branta bernicla bernicla Light bellied brent goose Branta bernicla hrota [Canada/Ireland] Eurasian curlew Numenius arquata Dunlin Calidris alpina alpina Dunlin Calidris alpina schinzii European golden plover Pluvialis apricaria Greylag goose Anser anser [Iceland/UK/Ireland] Grey plover Pluvialis squatarola Hen harrier Circus cyaneus Red knot Calidris canutus Northern lapwing Vanellus vanellus Eurasian oystercatcher Haematopus ostralegus Pink footed goose Anser brachyrhynchus Common redshank Tringa totanus Ruff Philomachus pugnax Common snipe Gallinago gallinago Eurasian teal Anas crecca Whooper swan Cygnus cygnus 

Y Y Y N Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y 
Y Y 
Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y 
Y Y 
Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y 
Y Y 
Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y 
Y Y 
Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y 
Y Y Y Y Y Y 
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y 
Y Y 
Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y 
Y Y 
Y Y Y Y Y Y Y Y Y Y Y Y Y 

Birds of lowland dry grassland Stone curlew Burhinus oedicnemus N 
Birds of lowland freshwaters & their margins Pied avocet Recurvirostra avosetta Tundra swan Cygnus columbianus bewickii Great bittern Botaurus stellaris Common tern Sterna hirundo Great cormorant Phalacrocorax carbo Gadwall Anas strepera Great crested grebe Podiceps cristatus Greylag goose Anser anser [Iceland/UK/Ireland] Hen harrier Circus cyaneus Lesser black backed gull Larus fuscus Little egret Egretta garzetta Eurasian marsh harrier Circus aeruginosus Mediterranean gull Larus melanocephalus Pink footed goose Anser brachyrhynchus Northern pintail Anas acuta Red-throated diver Gavia stellata Ringed plover Charadrius hiaticula Ruff Philomachus pugnax Common shelduck Tadorna tadorna Northern shoveler Anas clypeata Common snipe Gallinago gallinago 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

WR Sensitive? Change in Change in Change in Changed Change in Change in Reduced Habitat loss Entrapment 
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EA Class Name WR Sensitive? Change inwater levelsor table 
Change inflow orvelocityregime 

Change insurface flooding 
Changedwaterchemistry 

Change inFW flow toestuary 
Change insalinity regime Reduceddilution capacity 

Habitat loss Entrapment 

Eurasian teal Anas crecca Y Y Y Y Y Y Y Y Y Y Tufted duck Aythya fuligula Y Y Y Y Y Y Y Y Y Y Greater white fronted goose Anser albifrons albifrons Y Y Y Y Y Y Y Y Y Y Greenland white fronted goose Anser albifrons flavirostris Y Y Y Y Y Y Y Y Y Y Whooper swan Cygnus cygnus Y Y Y Y Y Y Y Y Y Y Eurasian wigeon Anas penelope Y Y Y Y Y Y Y Y Y Y Waterfowl assemblage Waterfowl assemblage Y Y Y Y Y Y Y Y Y Y 
Farmland Birds Barnacle goose Branta leucopsis [Eastern Greenland/Scotland/Ireland] N Bar tailed godwit Limosa lapponica N Tundra swan Cygnus columbianus bewickii N Dark bellied brent goose Branta bernicla bernicla N Light bellied brent goose Branta bernicla hrota [Canada/Ireland] N Eurasian curlew Numenius arquata N Dunlin Calidris alpina alpina N Dunlin Calidris alpina schinzii N European golden plover Pluvialis apricaria N Greylag goose Anser anser [Iceland/UK/Ireland] N Grey plover Pluvialis squatarola N Hen harrier Circus cyaneus N Red knot Calidris canutus N Northern lapwing Vanellus vanellus N Eurasian marsh harrier Circus aeruginosus N Eurasian oystercatcher Haematopus ostralegus N Pink footed goose Anser brachyrhynchus N Red kite Milvus milvus N Common redshank Tringa totanus N Stone curlew Burhinus oedicnemus N Greater white fronted goose Anser albifrons albifrons N Greenland white fronted goose Anser albifrons flavirostris N Whooper swan Cygnus cygnus N Eurasian wigeon Anas penelope N 
Birds of coastal habitats Arctic tern Sterna paradisaea Y Y Y Y Y Y Y Y Y Y Pied avocet Recurvirostra avosetta Y Y Y Y Y Y Y Y Y Y Barnacle goose Branta leucopsis [Eastern Greenland/Scotland/Ireland] Y Y Y Y Y Y Y Y Y Y Bar tailed godwit Limosa lapponica Y Y Y Y Y Y Y Y Y Y Tundra swan Cygnus columbianus bewickii Y Y Y Y Y Y Y Y Y Y Black tailed godwit Limosa limosa islandica Y Y Y Y Y Y Y Y Y Y Dark bellied brent goose Branta bernicla bernicla Y Y Y Y Y Y Y Y Y Y Light bellied brent goose Branta bernicla hrota [Canada/Ireland] Y Y Y Y Y Y Y Y Y Y Red-billed chough Pyrrhocorax pyrrhocorax N Black (common) scoter Melanitta nigra N Common tern Sterna hirundo Y Y Y Y Y Y Y Y Y Y 
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EA Class Name water levelsor table flow orvelocityregime 
surface flooding waterchemistry FW flow toestuary salinity regime dilution capacity 

Great cormorant Phalacrocorax carbo Eurasian curlew Numenius arquata Dunlin Calidris alpina alpina Dunlin Calidris alpina schinzii Northern gannet Morus bassanus European golden plover Pluvialis apricaria Great crested grebe Podiceps cristatus Grey plover Pluvialis squatarola Common guillemot Uria aalge Hen harrier Circus cyaneus Herring gull Larus argentatus Red knot Calidris canutus Lesser black backed gull Larus fuscus Little egret Egretta garzetta Little tern Sterna albifrons Eurasian marsh harrier Circus aeruginosus Mediterranean gull Larus melanocephalus Merlin Falco columbarius Eurasian oystercatcher Haematopus ostralegus Peregrine falcon Falco peregrinus Pink footed goose Anser brachyrhynchus Northern pintail Anas acuta Atlantic puffin Fratercula arctica Purple sandpiper Calidris maritima Common redshank Tringa totanus Ringed plover Charadrius hiaticula Roseate tern Sterna dougalli Ruff Philomachus pugnax Sanderling Calidris alba Sandwich tern Sterna sandvicensis Greater scaup Aythya marila Common shelduck Tadorna tadorna Short eared owl Asio flammeus Slavonian grebe Podiceps auritus Eurasian teal Anas crecca Ruddy turnstone Arenaria interpres Greater white fronted goose Anser albifrons albifrons Greenland white fronted goose Anser albifrons flavirostris Whooper swan Cygnus cygnus Eurasian wigeon Anas penelope Waterfowl assemblage Waterfowl assemblage Seabird assemblage Seabird assemblage 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 
Birds of estuarine habitats Arctic tern Sterna paradisaea Y Y Y Y Y Y Y Y Y Y 

WR Sensitive? Change in Change in Change in Changed Change in Change in Reduced Habitat loss Entrapment 
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EA Class Name WR Sensitive? Change inwater levelsor table 
Change inflow orvelocityregime 

Change insurface flooding 
Changedwaterchemistry 

Change inFW flow toestuary 
Change insalinity regime Reduceddilution capacity 

Habitat loss Entrapment 

Pied avocet Recurvirostra avosetta Y Y Y Y Y Y Y Y Y Y Barnacle goose Branta leucopsis [Eastern Greenland/Scotland/Ireland] Y Y Y Y Y Y Y Y Y Y Bar tailed godwit Limosa lapponica Y Y Y Y Y Y Y Y Y Y Black tailed godwit Limosa limosa islandica Y Y Y Y Y Y Y Y Y Y Dark bellied brent goose Branta bernicla bernicla Y Y Y Y Y Y Y Y Y Y Light bellied brent goose Branta bernicla hrota [Canada/Ireland] Y Y Y Y Y Y Y Y Y Y Black (common) scoter Melanitta nigra Y Y Y Y Y Y Y Y Y Y Common tern Sterna hirundo Y Y Y Y Y Y Y Y Y Y Great cormorant Phalacrocorax carbo Y Y Y Y Y Y Y Y Y Y Eurasian curlew Numenius arquata Y Y Y Y Y Y Y Y Y Y Dunlin Calidris alpina alpina Y Y Y Y Y Y Y Y Y Y Dunlin Calidris alpina schinzii Y Y Y Y Y Y Y Y Y Y European golden plover Pluvialis apricaria Y Y Y Y Y Y Y Y Y Y Great crested grebe Podiceps cristatus Y Y Y Y Y Y Y Y Y Y Grey plover Pluvialis squatarola Y Y Y Y Y Y Y Y Y Y Hen harrier Circus cyaneus Y Y Y Y Y Y Y Y Y Y Herring gull Larus argentatus Y Y Y Y Y Y Y Y Y Y Red knot Calidris canutus Y Y Y Y Y Y Y Y Y Y Northern lapwing Vanellus vanellus Y Y Y Y Y Y Y Y Y Y Lesser black backed gull Larus fuscus Y Y Y Y Y Y Y Y Y Y Little egret Egretta garzetta Y Y Y Y Y Y Y Y Y Y Little tern Sterna albifrons Y Y Y Y Y Y Y Y Y Y Mediterranean gull Larus melanocephalus Y Y Y Y Y Y Y Y Y Y Merlin Falco columbarius Y Y Y Y Y Y Y Y Y Y Eurasian oystercatcher Haematopus ostralegus Y Y Y Y Y Y Y Y Y Y Peregrine falcon Falco peregrinus Y Y Y Y Y Y Y Y Y Y Pink footed goose Anser brachyrhynchus Y Y Y Y Y Y Y Y Y Y Northern pintail Anas acuta Y Y Y Y Y Y Y Y Y Y Purple sandpiper Calidris maritima Y Y Y Y Y Y Y Y Y Y Common redshank Tringa totanus Y Y Y Y Y Y Y Y Y Y Ringed plover Charadrius hiaticula Y Y Y Y Y Y Y Y Y Y Ruff Philomachus pugnax Y Y Y Y Y Y Y Y Y Y Sanderling Calidris alba Y Y Y Y Y Y Y Y Y Y Sandwich tern Sterna sandvicensis Y Y Y Y Y Y Y Y Y Y Greater scaup Aythya marila Y Y Y Y Y Y Y Y Y Y Common shelduck Tadorna tadorna Y Y Y Y Y Y Y Y Y Y Northern shoveler Anas clypeata Y Y Y Y Y Y Y Y Y Y Slavonian grebe Podiceps auritus Y Y Y Y Y Y Y Y Y Y Common snipe Gallinago gallinago Y Y Y Y Y Y Y Y Y Y Eurasian teal Anas crecca Y Y Y Y Y Y Y Y Y Y Ruddy turnstone Arenaria interpres Y Y Y Y Y Y Y Y Y Y Greater white fronted goose Anser albifrons albifrons Y Y Y Y Y Y Y Y Y Y Greenland white fronted goose Anser albifrons flavirostris Y Y Y Y Y Y Y Y Y Y Eurasian wigeon Anas penelope Y Y Y Y Y Y Y Y Y Y 
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EA Class Name WR Sensitive? Change inwater levelsor table 
Change inflow orvelocityregime 

Change insurface flooding 
Changedwaterchemistry 

Change inFW flow toestuary 
Change insalinity regime Reduceddilution capacity 

Habitat loss Entrapment 

Waterfowl assemblage Waterfowl assemblage Y Y Y Y Y Y Y Y Y Y Seabird assemblage Seabird assemblage Y Y Y Y Y Y Y Y Y Y 
Not classified by EA Submarine structures made by leaking gases N
	Atlantic decalcified fixed dunes (Calluno Ulicetea) N
	Dunes with Hippopha rhamnoides N
	Machairs ( in Ireland) Y
	Coastal dunes with Juniperus spp. N
	Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or of the Isoëto Nanojuncetea Y
	Sub Arctic Salix spp. scrub N
	Alpine and subalpine calcareous grasslands N
	Species rich Nardus grasslands, on silicious substrates in mountain areas (and submountain areas in Continental Europe) N
	Caves not open to the public N
	Caledonian forest N
	Harbour porpoise Phocoena phocoena N
	Green shield-moss Buxbaumia viridis Y
	Killarney fern Trichomanes speciosum Y
	Slender naiad Najas flexilis Y
	Ramshorn snail Anisus vorticulus Y
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© Amec Foster Wheeler Environment & Infrastructure UK Limited1 

United Utilities WRMP 2019Habitats Regulations Assessment – Initial Revi few oFeasible Options 
1. Introduction1.1 The WRMPAll water companies in England and Wales mu se out their strategy for managing water resources acrosstheir supply area over the next 25 years. T is ssttatuttory requirement i defined under the Water Act 2003,which als sets out how water companies shhould publish a Water Ressources Management Plan (WRMP) forconsultatioo , setting out how they will balance supply and demand over the 25 year plannin period. TheWRMP is linnked to other w ter resource planning and policy documents, including the Drougght Plan, WaterEfficiency Strategy and Leaakage Strategy.The WRMP process identifies potential shortag s in the future vail bility of water sets out the possiblesolut ons required to maintain the balance betweeen water availaable aand future demaanndd f r water. Theprocess initially reviews as many potential solutions as possible (the ‘unconstra ned list’ oof option ) to identify‘feasiible’ options for each Water Resource Zone (WRZ) where deficits are prediicted. These ‘feassible’ options are r viewed according to industry standard methodology to identify ‘preferred options’ to resolveany supply d ficits i relation to finaanncial, environmental and social costing. This preferred list is based onstandard asseeessmennt methodologies s t out in the WRMP, as well as the Strategic EnvironmentalAssessment (SEA) and the Habitats Reegulations Assessment. United Utilities (UU) is currently preparing itsWRMP for the period 2019 – 2044.1.2 Habitats Regulations AssessmentR l i 61 of the Conservation of Habitats and Species Regulations 2010 (as ame ded) (the ‘Habi atsReegguulaattioonns’) stat s that if a plan or p oject is “(a) is likely to ave a significant effect onn a European itte1 or aEuropean offshoree marine site2 (eitherr alone or in combination with ot er plans or projects); and (b) iss notdirectly co nected with or necessary to management of thhe site” t hhen the competent authority must“…make ann appropriate assessment of tthhee implications for the site in view of that site’s conservationobjectives” before the plan is given effect. 
1 Strictly, ‘European sites’ are: ny Special Area of Conservation (SAC) from the point at which the European Commission the UKGovernment agree the site as aa ‘Sit of Community Importance’ (SCI); any classified Special Prot ction Area (SPA); any aannddidate SAC(cSAC); and (exceptionally) any otheer site or area that the Commission believes should be consideered as an SAC but whicch has nobeen identified by the Government. However, the term is also commonly used when referring to potential SPAs (pSPAs), to which ttheprovi ions of Article 4(4) of Directive 2009/147/EC (the ‘new wild birds directive’) apply; and to possible SACs (pSACs) and listedRamssar Sites, to which the provisions of the Habitats Regulations are applied a matter of Government policy (NPPF para. 118) wheconsidering development proposals that may affect them. “European site” is the efore u ed in this report n its broa est sense, as annumbrella term for all of the above designated sites. Additional information on Eurropean ssite designations iis providedd in Appendix A.2 ‘European offshore marine sites’ are defined by Regulation 15 of The Offshore Marine Co servation (Natural Habitat , &c.)Regulations 2007 (as amended); these regulations cover waters (and hence sites) over 12 nnautical miles from the coasst.
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The proc s by which R gulation 61 is met is known as Habitats Regulations Assessment (HRA)3. An HRAdetermineess whether theree will be any ‘likely significant effects’ (LSE) on any European site as a result of aplan’s implementation (either on its own or ‘in combina ion’ with other plans or projects) and, if so, whetherthese effects will result in any adv rse effects on the sitte’s integrity. UU has a statutory duty to prepare itsWRMP and is therefore the Compeetent Authority for any HRA.1.3 This Technical NoteUU has c mmissioned Amec Foster Wheeler (AFW) to u dertake the data collection and interpretationrequired t support an HRA of its WRMP, and to determinne whether any spects of the WRMP (alone or in-combinatiooon) could have significant or adverse effects on the integrity of aany European sites. As part of thisprocess AFW has undertaken an initial review of the ‘feasible options’ identified by UU; this technical notesummarises this review.The note may be used to support consultations with the statutory authorities although t s not a ‘draft HRA’,‘screening’, or similar assessment of the final plan and is no i tended to provide a defiiniitive conclusion onthe likely effects of the final WRMP. Rather, it is primarily inttennded to inform UU’s selection of preferredoptions, by identifying: 

Ñ tshitoesse(aonpdtiownhsicthhasthwoouuldldthaeprpeefoarretobehaavveoiadnedunifapvoosidsaibbllee);risk of adverse effects on European 
Ñ those options where significant or adverse eff cts would not appear likely, assumingestablished avoidance and mitigation measurees can employed at the scheme level; and 
Ñ those options where effects are curre tly uncertain, which would require additional data orinformation on operation / constructionn to support a robust HRA of the WRMP.2. Approach2.1 Overview of Plan-Level HRARegulation 61 ssentially provides a test that the final lan must pas ; there is no statutory requir ment forHRA to be undeertaken on draft plans or similar developpmental stag ss (e.g. the unc nstrai ed or feeasibleoptions). However, it is accepted best- ractice for the HRA of strateegic planning doocumennts to be run a aniterative rocess along ide plan d veloppment, with the emerging proposal or options conti ually assesssedfor their ppossible eff ctss o Eur peean sites and modified or aban oned (ass necessary) to ennsure that thesubsequently adopteed plann is noot likely to result in s gnificant or addverse effects on any European sites,either alone or ‘in combination’ with other plans. Th s is undertaken in consultation with NE, NRW, the EAand other appropriate consultees. Therefore, the priiinciples of Regulation 61 are typically applied to theemerging components of strategic plans – in this case the feasible options.The HRA process is a staged assessment to determine whe her there will be any ‘likely significant effects’(LSE) on any European sit as a result of a plan’s implementtation, ither on its own or ‘in combination’ withother plans or projects (refeerred to as ‘screening’); a d, if so, whetheer these effects will adversely affect thesite’s integrity (referred to as ‘appropriate assessmennt’).The ‘screening’ test or ‘test of significance’ is a low bar: a plan should be considered ‘likely’ t have an effectif the competent authority (in t is case UU) is unable (on the basis of objective information) too exclude thepossibility th t the plan could hhave sign ficant effects on any E ropean site, eit er alone or in combinationwith oth r plaans or projects; an effect wiill be ‘significant’ if it couuld undermine t hhe site’s conservationobjectivees. Screening can be used to ‘screen-out’ or exclude European sites or plan components fromfurther assessment, if it is possible to determine that significant effects will not occur (e.g. if sites or interest 

3mToree atecrcmur‘aAtpeplyroteprrmiaetedA‘HssaebsitsamtseRnet’ghualastiboenesnAhsissteosrsicmaellyntu’ s(HedRAto),dweisthcrtibhee ttheermpr‘AocpepsrosporfiaatsesAessssemsesnmt;ehnot’wliemvieter,dthtoetphreoscpeesscifisicnsotawgewithhin the process.
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features are clearly not vuln rable (both exposed and sensit ve) to the outcomes of a plan). Screening cantake account of any measurees included in the WRMP to avoiid significant effects.An ‘appropriate asses ment’ stage provides 4a more detailed x mination of the plan (or its component )where the effects re ssignificant or uncertain . Note that undeertaaking a more det iled assessment doess notnecess rily imply aa conclusion of ‘significant ffects’ for those sites or aspe ts t aat are ‘screened in’ since inmany caases the assessment is completed duee to a residual uncertainty whicch t hhe assessm nt is intended toresolve. The ‘appropriat assessment’ stage may therefore c nclude th t the proposals aree likely to have anadver e effect on the i teegrity of a site (in which case they shoould be abaandoned or modified); or that theeff ctss will be significannt but not advers (i.e. a effect pathway exists, but those effe ts will not underminesitee integrity); or that the effects will, if ree-screenned, be ‘not significant’ (taking into acccount the additionalassessment or perhaps additional measures proposed for inclusion in the final plan).2.2 Review of the Feasible OptionsThe review of the fe sible options is not a ‘formal’ component of the HRA process as the key assessmentst ges (scr ening / aappropriate assessment) can only b strictly applied to the proposed final version of theplaan (i.e. thee preferred options). However, the assessmeent principles that underpin screening andappropriate assessment are applied to the emerging feasible options to: 

Ñ guide the selection of preferred options by UU; 
Ñ idnefovrmloptheed,sicnocpluedoinfganaynyfudrtahtearliakseslyestosmbeenretsqluikireeldy ttoo bsueprpeoqrutirtheed saeslethcetioonptoiof nasnaorpetiroenfinaesdaandprefeerred option; and 
Ñ provide an opportunity for the statutory consulte s to review the HRA methods andassumptions, and identify any other potential5 effeects they are aware of that that may needconsideration in relation to particular options .ApproachFor the HRA, the initial assessment of the feasible options focuses on the 79 ‘supply-side’ options only, i.e. 
Ñ the development of new surface or groundwater sources, or desalination of sea water; 
Ñ modification of an existing licence to alter the operational regime; 
Ñ uwsoerkosf (‘sep.ga.renewwatterera’ ftrmomenet fxaisctiilnitgiesli)c;ensed sources through operational adjustments or capital 
Ñ re-instatement of existing, mothballed sources; 
Ñ capital works to the network or assets; 
Ñ rans err ng wa er to/from adjacent water companies; or 
Ñ

ttransfferriing watter or licences from other third parties.It does not explicitly consider demand- or post-distribution options designed to reduce treated wa er use(such as metering or provision of water butts) or leakage reduction options as these cannot negattively affectany European sites6. 
4 i.e. ‘likely significant effects’, where the possibility of significant effects cannot be excluded.5 Depending the consultation proposals for the feasible options stage.6 The only realistic mech n sm for a negative effect would be through direct encroachment at the local-l vel (for example a leaking pipemight be located in or n aar a SAC), but thi cannot be meaningfully ass ssed t the strat gic lev l sincee location-specific information isnot available without speecifiic investigationss, which would form part of thee packaage (i.e. thee precisee location and severity of mostleakages is not known ahead of detection).
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The feasible options eview identifies t l cation and the anticipated outcomes of eac option throughconstruction and operration, based on thhee ooption descriptions prov ded by UU. GIS is thhen used to identify allEuropean sites wi hin a precautionary 20km ‘zone of influence’, wiith sites beyond this considered wherereasonable impactt pathways are present based on the schem description (for example, receptorsdownstream of significant new abstractions). The possible effeects of each option on European sites andtheir interest features is then assessed, based on 

Ñ the anticipated operation of each option and predicted zone of hydrological influence; 
Ñ any predicted construction works required for each option; 
Ñ e European site interest features and their sensitivities; and 
Ñ

tthhe presence of reasonable impact pathways.AssumptionsThe review of the feasible options takes account of stablished proj ct-l vel avoidance and mitigationmeasures that are known to be achiev ble, availablee and likely to bee effeective – for example, normalc nstruction best-practice or project p aann g. Thes measures are identified in Appendix B to this technicaln te and it is assumed that this list w lll be iinncorporateed as appropriate into the WRMP or its supportingdooocumentation. It is considere (based on professional experience) that most potential construction effectscan almost ce7 rtainly be avoidedd or miitigated at the project-level using these measures or similar constructionbest practice . For the operational aspects of supply- ide option , poten al avoidance measures will beconsidered where these are apparent, although in mosst i stancess the mittiigation likely to be required for anoptio (e.g. compensation releases; ‘hands-off’ flows) cannnot necessarily be determined at this stage, andmay nnot be identifiable without substantial additional investigation or input from UU.The review also assumes that t e existing licensing regime is having no significant effects on any Europeansites, or if this is not the case, t hhat any necessary licence amendm nts r quired (e.g. sustainabilityreductions etc.) ave bee included in any deficit modelling. The feeasiblee options will therefor only affectEuropean sites thhrough anny new source and production-side options adv cated to resolve deeficits, and nott rough the existing permis ions rreegime8, and it is therefore assumed that ooptions that are ‘networksolutions’ only (i.e. moving sspare licensed volumes) will not have operational eff cts. It is also assumed thatthh re is a reasonable prospect or evidence that the proposed abstraction volumees are available for those‘neew water’ options.In combination effectsHRA requires that the effects of other proj cts, plans or programmes be considered for effects on Eur peansites ‘in combination’ with the WRMP. Theere is limi ed guidance on the precise scope of ‘in combinatioon’ assessments for strategies, particularly with respectt to the l vels wit in t e planning hierarchy at which ‘incombination’ ffects should be considered. It should also bee noted thhat thhe WRMP explicitly ccounts forpredicted wateer demand changes due to other plans and major projects in its modelling scenaarios, whicheffectively contributes to the ‘in combination’ assessment.The revie of the feasible options does not include an assessment of t e potential ‘in combination’ effects,either betwween options or with other plans, projects or programmes. Thhis is due to he l rge number ofoptions a d the level of detail provided on th m; any assessment would be speculattiv aand mostly bortive.The potenntial for in combination eff cts will bee reviewed as the preferred options are s lected, with aa full ‘incombination’ assessment undertakeen of the preferred options. However, UU should beee awar of the isks ofin c mbin tion effects between options and with other plans (e.g. the Drought Plan) when seleecting prreferredoptioons, paarticularly where options affect the same catchments or water resources. 
7 Although note that this does not remove the need for project-level HRA.8 It is recognised that, occasionally, agreed sustainability reductions have been subsequently shown to be insufficient to address theeffects of PWS abstraction on some sites (the most notable example is the River Ehen in Cumbria).
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Recommendas pre erreoption? p on appears un e y o ave any e ec s on uropean s es as ea ures are e er no expose or no sens ve o 
Notes
O ti lik l t h ff t E it f t ith t d t iti t'Yes 

p ons w ere pa ways or e ec s are c ear y en a e suc a wou pro a y e requ re a e sc eme 
the likely outcomes (i.e. no or no reasonable impact pathways for example, op rational effects for a constructiononly network olution; dry habitats over (say) 2km from an option; sites in diffe nt surface water catchments;upstream sitess; etc. (being mindful of mobile species)). In these instances, the rreeecommendation is ‘Yes’, i.e. noreason not to pursue as preferred option.O ti h th f ff t l l id tifi bl ( h th HRA ld b bl b i d t th hYes 

p ons w ere a po en a e ec s conce va e an canno e scoun e an e e y e ec s are ere ore 

level) but wh re the potential effects can obviously be avoided or mitigated using established measures that areknown o be eeffective, for example: 
Ñ co sttruction near a European site (effects avoidable with normal project planning and best-practice); 
Ñminnor wor s wi hin European sites (e.g. works to existing assets where effects unlikely to be adverse due toabsence of feattu es); 
Ñmajor workks nearr / within Europ an sites that can be completed without adverse effects (e.g. crossings of SACriv s using existing roads or direectional drilling); 
Ñ opeerrational effects that are avoidable with established operational mitigation (e.g. licence controls, although at thisstage potential operational effects will usually lead to an ‘uncertain’ recommendation to flag the need for additionalinformation).In these instances the generic measures outli d in Appendix B can be relied on if these are included wi hin heWRMP package, al hough the final plan may nneeed to nclude specific measure for potential ‘high-impactt’ opttions(e.g. commitments tto non-invasive river crossings or tiiming works to avoid senssitive periods).O ti h t ti l ff t i i bl d t b di t d d th lik l ff t th fUncertain ,t i t th f ibl ti t Thi t i ll d t li it ti th i f ti il bl ith i

pt ons w ere s gn cant e ects e n t neg g e or nc nsequent a on a uropean s te are v ry e y or certa nd t th l / t /l ti f th ti l th l bilit d i t ib ti f th i t t f t

uncer a n a e eas e op ons s age. s s yp ca y ue o m a ons on e n orm on ava a e, e er nterms of the operation of the scheme, the mitigation that might be employed, or the dataa available on the interestfeatures of the sites. These op ions, if pursued as preferred options, may require 
Ñ additional investigation to dettermine their ffects, and there may be a risk hat the risk of effects cannot bequantified satisfactorily at the strategic leveel (for example, substantial addittional modelling or site-specificinvestigation may be r quired). 
Ñ the id ntification of sp cific measures or requir ments for scheme deliv ry for inclusio with the WRMP.This ateegory is t e eforeee intended as a flag to ideentify those options wheree there is potenntially additional ‘cost’ assocciated with t hheirr inclusion (either related to the data req ired to support a robust HRA and h nce the option, orthe need for specific mitigation commitments) which UU shouuld consider when selecting the prefeerred options.O i h i ifi ff (i i ibl i i l) E i lik l iNo . .ue o e sca e na ure oca on o e op on pro osa s, or e vu nera y an s r u on o e n res a ureswithin /near the European site. Although a full apppropriate assessment is not und rtak n at this stagee, adv rseffect may be m re likely (or even certain) if the scheme i taken forward as a preeferreed option and it is l keeely thateex nssive or unprooven itigation will be required following sscheme-level investig tions. Feasible options iin thiscatteegory are ot recommmended for consideration as preferred options (although aadditional information may allow are-assessmennt). 
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OutputsThe review of the feasible options is summaris d in Appendix A. This provides a short description of eachoption and a narrativ assessment of its likely eeff cts, with those Eur pean sites within 20km that are mosvul erable (i.e. both eexp sed and se sitive) to thee delivery or opera of the scheme9 noted in the text. Ittthenn rovi es broad ‘recoommend ti s’ regards progress ng the optt oiioonns as preferred options based on theanticippate construction and operaati noonnal effects; the criteriia for these recommendations are as follows(colour coddded for clarity):Table 2.1 Summary of criteria for considering feasible options as potential

f d 

3. Next stepsThe initial assessments provided for the feasible options are not formal screening assessments or definitiveconclusions; further examination o the likely effects of the preferred options will be required to clearlydemonstrate ‘no ikely significant efffects’ (screening) r ‘no adverse effects on integrity’ (appropriateassessment), inclluding ‘in combination’. The review oof the feasible options therefore provides a framework
9 For clarity, the ummary tables do not expl citly identify or assess every European site within 20km; this will be set ou in morecomprehensive ‘sscreening proformas’ that wiill accompany the final HRA which will be used to transparently document tthe screeningprocess.
August 2017Doc Ref: 38671N071i2 – Feasible Options Review 



            

            

                                                                                                                                                                      

6 © Amec Foster Wheeler Environment & Infrastructure UK Limited
for the selection of the preferred options, identifies a e s where further information may be required from UU,and allows UU to demonstrate a robust iterative apprroaach to the HRA.The review of the feasible options will be one f ctor in th preferred options s lection process, and it is verypossibl that UU will wish to pursue op s thaat are curreently flagged as ‘unceertain’. In these instances it willbe e eessary to determine the informattiioonn requirements that would allow a robust c nclusion of ‘nosignnificcant effects’ or ‘no adverse effects’ to be dra n, and hence allow th WRMP too pass th Regulation 61tests. This needs to be unde taken in c nju ction wwith UU and its engineeers, and may requiree additionalsupporting evidence or data frrom other oorgannisations (e.g. Natural Engl nd; the Environment Agency),particularly where the uncertainty relates to operational effects and the aavailability of new water. 
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Appendix A - Summary of Feasible Options Review Page 1 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR001 River Alt to The scheme would require: The Ribble and Alt Estuar es SPA / Ramsar sites and Sefton Coast SAC are~ op onConstruction: Yes - op on pera onOperation: Uncertain -Prescott WTW 

WR003 Fisher Tarn 

New river abstraction on the River AltRaw water transfer PS to Prescot WTW , c.13km longNew WTW located at Prescot to tr at up to 20 Ml/d river water•••• Transfer to existing SR storage locateed at Prescot 
Fisher T rn is an existing UU reservoir that is not in current use It does not. 

downstream receptors (viia the River Alt) located 6km do nstream of theproposed abstraction. Construction effects can be avoided wwith establishedmeasures although the availability of the abstraction volumes would need to beconfirmed by the EA, and the acceptability of this option viz effects on Europeansites would ne d to be established if pursued as a preferred option (and sooperational effeects are 'uncertain' at this stage).
The closest sites to this option are the Morecambe Bay Pavements SAC (not 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationOperation: Yes -

WR004 Longsleddale 

have an aabstraction licence. It is assumed that a new licence would be grantedfor use of this s urce, up to 5 Ml/d. The option would require:• Construction oof a new raw water transfer pipeline between the outlet ofFisher Tarn IR to connect to and discharge to Mint South Well makingmodifications to the Well as appropriate• A preliminary view of this indicates that the raw water pipeline would bec.1.75km in length and would need to transfer up to 5 Ml/d of raw water to MintSouth Well• This may be achieved under gravity conditions but the need for a raw waterpumping station needs to be considered as part of the designThe scheme would require: 

vulnerable to construction or operation) and the Morecambe Bay SAC / SPA /Ramsar sites, which are downstream receptors via the St. Sunday Beck and RiverBela. The current operation of the res rvoir is not set out (e.g. frequency /volume of overflows; compensation releeases etc.) but is clear that a 5Mld abstraction from this source will be inconsequential compared to other inputs tothe River Bela and hence this section of Morecambe Bay. 

The River Sprint forms part of the River Kent SAC (the SAC starts 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction:-

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 
Operation: No -Reservoir • New impounding reservoir in Longsleddale Valley, located u/s ofbetween Shipman Knotts and Great Howe, raw water transfer Sadgillto inletWatchgate WTW to allow for impoundment, compensation, draw-off ofofwater that meets the necessary design and safety criteria for statutoryimpoundment reservoir structures• Proposed rese voir dimensions based on historical data retrieved: 22.5mheight, giving a grross capacity of 1897 Ml.• Based on these measurements, it is assumed that t reservoir would becontained within the 240 mAOD, with the base of thehe reservoir at 215 mAOD• Raw water pipeline and pumping station (likely required), c.10km long betweenLongsleddale IR and inlet of Watchgate WTW• Transfer capacity of the scheme assumed to be 25 Ml/d maximum with acalculated yield of 16 Ml/d 

approximately 2km downstream of the proposed reservoir l cation) andtherefore significant effects are likely, both during constructioon and operation.Some potential operational effects may be avoidable using established measures(e.g. compensation releases, notwithstanding temperature issues) but thepotential for adverse effects is substantial. Construction would be a significantundertaking and there is a risk of unmitigatable effects due to e.g. sedimentrelease. 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

significant effectscertain and adverseeffects pot ntiallyunavoidablee. 
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Appendix A - Summary of Feasible Options Review Page 2 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR006 Glaze Brook The scheme would require: New abstraction licence required with EA to confirm WAFU although nearest, op onConstruction:- op on pera onOperation: Yes -

WR007 Sankey Brook 

• New lowland river raw water abstraction from Glaze Brook,assumed capacity 15 Ml/d• New c.11km raw water transfer to Lightshaw WTW • New WTW process for river water; output blended with existing groundwatersources f om Lightshaw WTW• Transferr to existing SR storage at Lightshaw
The scheme would require: 

ownstream receptor is some distance away so effects unlikely to be significantddepending on abstraction volumes. Pote ial operational effects. Pipeline routethrough / directly adjacent to a componentnt of the Manchester Mosses SAC -significant effects on the current pipeline alignment would be likely and thereforea re-route would be required to support selection as a preferred option. 
This scheme could presumably reduce flows into the Mersey Estuary SPA / 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toConstruction: Yes -

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols)Operation: Uncertain -

WR009 River Rawthey to 

• New lowland river raw water abstraction Sankey Brook,capacity 10 Ml/d based on CEH gauge data fromfrom upstream at Causey Bridges.Q95 flow data at this point = 0.733 m3/s, equates to 63.3 Ml/d. Assume that10 Ml/d available for abstraction (would need to be discussed with EA)• New c.5.5km raw water transfer to Hill Cliffe SR and newWTW at same location• Transfer to existing treated water storage at Hill Cliffe SRThis option would require a new abstraction from the River Rawthey (new-

Ramsar via the Sankey Brook, although effects likely to be minor. Constructioneffects avoidable assuming established measures. New abstraction licence required EA to confirm is WAFU; additional investigation would be required toconfirm effects on the es uary and permitted abstraction volumes (henceoperational effects uncerttain). 
The closest sites to this option are the Morecambe Bay Pavements SAC (not 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures
Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasuresOperation: Yes -Watchgate WTW licence required, licenced volumes TBC but anticipated 10 20 Mld). Theprincipal construction elements of this option are:• New river abstraction and intake on the River Rawthey near Sedbergh• New PS (assumed needed) to transfer raw water transfer to Watchgate WTW,possible pipeline route c. 15.5km long• Treatment work modifications to the existing WTW facil ty to accommodate ariver abstraction, including provision of appropriate mitigatiion for the transfer ofInvasive Non-Native Species (INNS) between catchments. 

vulnerable to construction or operation) and the River Kent SAC (likely to becrossed by the pipe); effects on the River Kent SAC can almost certainly be avoided with established avoidance and mitigation measures (e.g. timing works toavoid fish migration periods; construction best practice). The Mo ecambe BaySAC / SPA / Ramsar sites are downstrea receptors (via the Riverr Rawthey andhenc the River Lune) but are located almmost 40km downstre m, and so it isunlikeely that abstraction volumes of 10 - 20 Mld would significaantly affectdischarges to the Bay via the Lune (although this would need to be confirmed bythe EA). 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 



         
                    
                                                                                     

                                                   
                 

                       

                            
                            

                                                                                                       

                 

                    
                                                            

                                                                                                                                                            

                    

         

Appendix A - Summary of Feasible Options Review Page 3 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR012 Borrow Beck The scheme would require: Construction of the impounding r servoir would be a significant undertaking op onConstruction: Yes - op on pera onOperation: Yes -Reservoir • New impounding reservoir in Borrow Beck between Shooter Howe and BeltHowe, raw water transfer to inlet of Watchgate WTW.• Proposed reservoir di ensions based on scope originally costed for AMP4:30m high earth embankmment giv ng a gross capacity of 33,000 Ml• Based on these dimensions, it iis assumed that the reservoir would becontained within the 230 mAOD, with the base of the reservoir at about 200mAOD.• Raw water pipeline and pumping station required between Borrow Beck andinlet of Watchgate WTW• Transfer capacity of the scheme assumed to be half of the yield as calculated(124 Ml/d – which includes abstraction and compensation), i.e. 60 Ml/d• It is assumed that modifications to Watchgate WTW process and capacity willnot be required for this option in order to treat the additional water.WR026a River Ribble This option woul require a new abstract on from the River Ribble (new licence-

although no European sites are likeely to be directly affected by this component.The current route of the pipeline crosses Bannisdale Beck, which is part of heKent River SAC; significant effects are possible but likely to be avoidable witthestablished measures. No operational effects anticipated. 
effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 

Operation: Uncertain -(Stocks Reservoir) required, licencedd volumes TBC but anticiipated 5 10 Mld). The principalconstruction elements of this option are: • New river abstraction and intake on the River Ribble near Clitheroe • New PS to transfer raw water transfer to Stocks IR, c. 15kmlong• Possible treatment work modifications to the existing WTW facility toaccommodate a river abstraction, including provision of appropriate mitigationfor the transfer of Invasive Non-Native Species (INNS) between catchments.WR037a Haweswater IR This opt on would involve an increase in the capacity of the Haweswater 

The closest sites to this option are the North Pennines Dales Meadows SAC and the Bowland Fells SPA. North Pennines Dales Meadows SAC are within 100m ofthe currently proposed pipeline route, but effects on these sites would not beexpected with use of tablished avoidance and mitigation measures. Thebble and Alt Estuarieess SPA / Ramsar sites are downstream receptors (via theRRiiver Ribble) but are located almost 30km downstream, and o it is unlikely thatabstraction volumes of 5 - 10 Mld would s gnificantly affect disscharges to thesesites (although this would need to be confiirmed by the EA, and so operationaleffects are 'uncertain' at this stage).
The River Eden SAC is fed directly from Haweswater Reservoir and this site will 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction:-

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasuresOperation: No -0.5m Reservoiir by raising the top water level (TWL) by 0.5m. This would r quire amodification to the impoundment licence. The principal construction eelementsof this option are:• increase TWL by 0.5m through installation of a steel weir plate across thespillway crest, whilst still keeping the PMF plus wave surcharge below wave wallheight. 
be particularly vulnerable to construction or operation effects. Assuming thatoperation of the reservoir would be as per curr nt situation (i.e. anycompensation releases etc maintained) then adveerse effects would notnecessarily be expected (although there may be changes in spill frequencyparticularly during the filling period); similarly, construction impacts can beavoided with established measures although the proximity of the SAC willrequire that this be cl arly established at the scheme level. The main impact willbe on the Naddle Foreest SAC, which is immediately adjacent to the southernedge of the reservoir (~2.6 km irectly on the wat r's edge, based on GIS) andwhich would be directly affectedd as a result of increeased reservoir levels.Precise effects cannot be determined without micro-topographical analysis, but a0.5m increase in levels would likely reduce the SAC area by at least 0.13 ha andpotentially more depending on local topography; this would certainly be asignificant effect and potentially adverse, and would be unavoidable. 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

significant effectscertain and adverseeffects pot ntiallyunavoidablee. 



         
                                                      

                                                                                                                                                         

                    

         

                

                      

                                                                   

                 

                                                                              

                                                                          

                    

                    

Appendix A - Summary of Feasible Options Review Page 4 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR037b Haweswater IR This opt on would involve an increase in the capacity of the Haweswater The River Eden SAC is fed directly from Haweswater and this site will be op onConstruction:- op on pera onOperation: No -1m Reservoiir by raising the top water level (TWL) by 1m. This would require amodification to the impoundment licence. The principal construction elementsof this option are:• increase TWL by 1m without spillway modifications by use of the Fusegatesystem. 

WR039a River Eden The scheme would require: 

particularly vulnerable to construction or operation effects. Assuming thatoperat on of would be as per current situation (i.e. any compensation releasesetc maiintained) then adverse effects would not necessarily be expected(although there may be changes in spill frequency, particularly during the filling period); similarly, construction impacts can be avoided with established measuresalthough the proximity of the SAC wil require that this be clearly established atthe scheme level. The main impact willl be on t Naddle Forest SAC, which isimmediately adjacent to the southern edge of thehe reservoir (~2.6 km directly onthe water's edge, based on GIS) and which would be direc ly affected as a resultof increased reservoir levels. Precise effects cannot be dettermined withoutmicro-topographica analysis, but a 0.5m increase in levels would likely reducehe SAC area by at lleast 0.13 ha and potentially more depending on localttopography; this would certainly be a significant effect and potentially adverse,and would be unavoidable.Abstraction is from River Eden SAC - significant effects are likely and so 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

Construction:-

significant effectscertain and adverseeffects pot ntiallyunavoidablee. 

Operation: Uncertain -(Temple Sowerby)to Watchgate • New river abstraction and intake on the River Eden in the vicinity of TempleSowerby, sized at flows of 25 and 50 Ml/d, the exact quantities availablefor abstraction will need to be confirmed with the Environment Agency• New PS and raw water transfer pipeline to Watchgate WTW• Modifications to existing WTW process or a new upfront WTW to adapt tot River Eden water. No change to maximum WTW output is proposed.WR041 River Irthing to Thehe scheme would require: 

additional investigation would be required to confirm effects on t river andpermi ted abstraction volumes if selected as a preferred option ( hehenceoperattional effects uncertain). Other ope ational effects are likely (fishentrainment etc). New pipeline runs underr River Eden SAC in two locations(effects probably avoidable with standard measures) and hrough Asby ComplexSAC - substantial significant cons ruct effects likely witthout routemodification (essential to supportt optiioonn as preferred).T scheme would require new abstraction from River Irthing which is part of 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toConstruction:-

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitiga ionOperation: Uncerttain -umwhinton plusCCastle CarrockLink • New river abstraction on River Irthing at Newby East, near Warwick BridgeNew raw water transfer pumping station, 6.5 Ml/d maximumNew c.6 km raw water pipeline to Cumwhinton WTW••• WTW modifications, if r quired, to treat he new water source atCumwhinton WTW (curreent normal operattion at 27 Ml/d; design maximum 40Ml/d). No change o maximum WTW output is proposed.• New treated watter transfer pipeline and pumping station (if needed) betweenCumwhinton and Castle Carrock SR, sized at 6.5 Ml/d max flow 

t hehe River Eden SAC; significaant effects are likely and so additional investigationwould be required to confirm effects on t river and permitted abstractionvolumes if selected as a pref rred option (hehence opera ional effects uncertain).Other operational effects aree likely (fish entrainment ettc). Construction wouldrequire new abstraction in the SAC and pipeline crossings; adverse effects likelyto be avoidable through scheme-specific detailed design and establishedmeasures but more information required on these aspects. 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 



         
                                                                          

                                                                                                 

                 

                    
                                   

 

                                                            
                 

                    
            

                 
                             

                                             
                             

                      

Appendix A - Summary of Feasible Options Review Page 5 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR047a Milwr Tunnel The scheme would require: This option would utilise an existing mine water discharge This would, . op onConstruction: Yes - op on pera onOperation: Uncertain -Bagillt (Transfer toHuntington) • New abstraction from the outfall of the Milwr tunnel at Bagillt(up to 20 Ml/d even in dry summers should be available, possibly more at othertimes)• Transfer of raw water from Bagillt via a new raw water pipeline to HuntingtonWTWeatment at upgra ed and upsized Huntington WTWTTrransfer pumps to ddeliver increased flows up Dee LDTM to Prescot••• Utilisation of increased flows up the existing WELM• There may be a benefit to the option without the need for WELM pumping toWoodgate Hill. 

presumably reduce flows into the Dee Estuary SPA / Ramsar. Significant effectsare likely and so additional investigation would be required to confirm effects ont estuary and permitted abstraction volumes if se ected as a preferred option(hehence operational effects uncertain), although it is llikely that advers effectswould not occur. Construction would require works within the Deee catchmentalthough signif cant eff cts likely to be avoidable through established measures.The new pipeliine passees through the edge of Deeside and Buckley Newt SitesSAC - significant construction effects likely, unless re-routed (but likely to beachievable).
WR049b River Ribble This option woul require a new abstract on from the River Ribble (new licence T Ribble and Alt Es uaries SPA / Ramsar sites are downstream recept rs (v a~

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures
Operation: Uncertain -(Transfer toAnglezarke IR) required, licencedd volumes TBC but anticiipated 20 Mld) and transfer to anexisting impoundment reservoir. The principal construction elements of thisoption are:New river intake, screens and pumping station on River Ribble•• 1.67km of 630mm OD raw water transfer main to Anglezarke IRThe proposed capacity of the option is that was costed for the previous WRMPwas 20Ribble Ml/d. However, there may be more water available from the Riverfor abstraction licensing based on the latest Environment Agency 

t hehe River Ribble) locatted 10km downstream of the proposed abstractioon; it iisnoted that the latest EA data suggests 20Mld may be available, although thiswould need to be confirmed by the EA, and so operational effects are 'uncertain'at this stage. Construction effects are avoidable with established measures. 

WR062a orthington The scheme would require: No European sites or features are exposed to the likely effects of this scheme. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures
Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasuresOperation: Yes -WWTW (ProspectSR) • Utilise existing raw water intake system from Worthington impoundingreservoirs• Re-commission the existing WTW facility re-using existingfilters or assume existing process is not fit for refurbishment and should bereplaced for this Level 1 study• Utilise existing treated water mains to provide supplies to Prospect SR
WR062b orthington The scheme would require: No European sites or features are exposed to the likely effects of this scheme. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)Operation: Yes -WWTW (Rivington) • Utilise existing raw water intake system from Worthington impoundingreservoirs• Raw water or partially treated pumped transfer of raw water transfer toconnect to Rivington WTW for treatment alongside Rivington IR watersalong a new pipeline. 
effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 



         
                      
                                  

                                                                
                 

                                                                                                

                                                                       

                
                 

                                                                

                             
                       

                                    
                      

Appendix A - Summary of Feasible Options Review Page 6 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR074 River Darwen The scheme would require: T Ribble and Alt Estuaries SPA / Ramsar sites are downstream receptors (via op onConstruction: Yes - op on pera onOperation: Uncertain -(Transfer toFishmoor WTW) • New river intake, screens and pumping station on River Darwen in the vicinityof Roach BridgeNew raw water PS and pipeline transfer to Fishmoor IR•• Assumed no changes to Fishmoor WTW process would be required unlessthere is a water quali y risk that river water from the Darwen couldcompromise the existting WTW process for the upland sources, ProcessEngineering to advise.WR076 River Bollin This scheme would require: 

t hehe River Ribble) of t proposed abstraction. Construction effects can beavoided with establishehed measures although the availability of the abstrac ionvolumes would need to be confirmed by the EA, and the acceptability of tthisoption viz effects on European s tes would need to be established if pursued as apreferred option (and so operatiional effects are 'uncertain' at this stage). 
The Mersey Estuary SPA / Ramsar sites are downstream receptors (via the River 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationOperation: Yes -• New river abstraction on the River Bollin near Lymm, sized atcapacity of 25 Ml/dWTW at s me location, sized at 25 Ml/d•• NNeeww pumping staation and c.6.5km treated wa er main between Lymm andManchester DMZ, following the line of the existting treated water main fromLymm WTW• It is assumed that there will need to be some new network reinforcement inthe receiving area around Manchester (Altrincham/Rivers Lane tile) but withoutdetailed network modelling, his cannot be determined at present.• Assumed for this scope thatt the treated water mains connect to the site ofDunham SR for onward distribution into existing Manchester treated watersystem using the pumping stations at this location
WR079b Appleton Appleton Reservoir is only used as an emergency fire-fighting supply for an 

Mersey / Ship Canal) of the proposed abstraction. Construction effects can beavoided with established measures although the availability of the abstrac ionvolumes would need to be confirmed by the EA, and the acceptability of tthisoption viz effects on European sites would need to be established f pursued as apreferred option (although the contribution of the Bollin to flows iin the Merseywill be limited and dominated by other inputs). 

No European sites or features are exposed to the likely effects of this scheme. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 

Operation: Yes -Reservoir,Warrington industrial customer in Warrington. The scheme would require:• Reinstate Appleton IR with a new or refurbished point of abstraction from thedraw-off tower located on the nor hern embankmentpumping station tto deliver 6 Ml/drraaww wwaatteerr pipeline between Appleton IR and Hill Cliffe SR siteNNNeeewww WTW facility built on the Hill Cliffe SR site to Appleton IR water•••• Likely requirement for sewer connection to discharge WTW waste product
WR079c Appleton As for WR079b, but delivering 9 Ml/d. No European sites or features are exposed to the likely effects of this scheme. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)Operation: Yes -Reservoir,Warrington effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 



         
                                           

                         
         

            

                                                                                            

                 

                         
                         

                                        
                                                                                                          

                 

                      

Appendix A - Summary of Feasible Options Review Page 7 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR079d Appleton As for WR079b, but delivering 12 Ml/d. No European sites or features are exposed to the likely effects of this scheme. op onConstruction: Yes - no op on pera onOperation: Yes -Reservoir,Warrington 

WR095 Roughton Gill The scheme would require: This option would require a new pipeline across a tributary f the River Caldew 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Uncertain -

WR099a Worsthorne 

• Reinstate Roughton Gill mine source, capacity 1.5Ml/d• Utilise existing RW transfer pipelines between intake and Fellside village andthen onwards to Caldbeck; new 300m of RW pipeline to site of Caldbeck SR• New WTW at Caldbeck• Treated water transfer to Caldbeck SR and new TW main between Caldbeckand Roundhills; assume 50/50 split between each SRThe scheme would require: 

(part of the River Eden SAC; pipeline would be located approoximately 1kmupstream of the SAC boundary, and construction of a new WTW in the samearea / catchment. Significant effe ts are possible although l kely to be avoidablewith established measures. The ccurrent licensing position iis unclear from thescheme description and so further information is required to determineoperational effects; however, as the source is located within the Lake DistrictHigh Fells SAC it is possible that some features may be sensitive to the schemeoperation.Abstraction lic nce abstraction in place and therefore it is assumed no significant 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures
Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasuresOperation: Yes -Borehole(Compensation) 

WR099b Worsthorne 

• Reinstate and refurbish Worsthorne BH raw waterabstraction borehole• Utilise existing raw water main and divert into surface water source with newlength of pipeline (375m) to River Brun• New pump in BH, rising main in each BH (assumed 100m long), M&E. New orimproved headworks borehole to asset standard design.
This option would involve the re-instatement of he Worsthorne borehole with 

operational effeects on European sites are likely from the reinstatement of theborehole. No impact pathway for construction works. 

Abstraction licence already in place so it is assumed that no operational effects 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)Operation: Yes -Borehole(Hurstwood Ir) flow passed to Hurstwood IR. This would be witthin the terms of the existinglicence. The principal construction elements of this option are:• Reinstate and refurbish Worsthorne BH raw waterabstraction borehole• New raw water main and pump flows into Hurstwood IR 
on European sites will occur. The scheme would involve construction works within 500m of the South Pennine Moors SAC and South Pennine Moors Phase 2SPA, although effects on the features of these sites can be avoided ithestablished measures, such as construction best-practice or timing wworks toavoid breeding / migration periods. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 



         
             

                              

                                                  
                

                             
                                                                                          

                                                                   
                 

                    

        
   

                                                             

                             
                       

Appendix A - Summary of Feasible Options Review Page 8 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR099c Worsthorne The scheme would require: Abstraction lic nce abstraction in place and therefore it is assume no significant op onConstruction: Yes - no op on pera onOperation: Yes -Borehole(WorsthorneWTW) • Reinstate and refurbish Worsthorne BH raw waterabs raction boreholeUttilise e sting raw water main to Worsthorne WTWModify exixisting WTW process accordingly to accept borehole water••• New pump in BH, rising main in each BH (assumed 100m long), M&E. New orimproved headworks borehole to asset standard design. 

operational effeects on European sites are likely. The scheme wouldd involveconstruction works within 1km of the South Pennine Moors SAC and SouthPennine Moors Phase 2 SPA, although effects on the features of these sites canbe avoided wi h established measures, such as construction best-practice ortiming works tto avoid breeding / migration periods. 
WR100 Thorncliffe Road - The scheme would require: This option would require a new borehole duplicating an existing borehole; i is 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.)Operation: Uncertain -Borehole, BarrowIn-Furness • Construct a new duplicate borehole at the Thorncliffe Road WTW site• Borehole construction: 0-10 metres (18") 457 mm diameter plain casing; 1.0-23.0 metres (15") 380 mm diameter plain casing. Total depth: 100 metres,borehole pump rising main needed: 50 metres• New pumping equipment to provide up to 4.5 Ml/d capacity, new WTW toreplicate the existing Thorncliffe Road WTW facility, new inlet to ThorncliffeRoad SR for the combined flow from the exis ing BH and new BH (9 Ml/dmaximum). New borehole can run duty/assistt with existing borehole.Sugges ed new WTW facility built on the Thorncliffe SR site•• As partt of this scheme, a negotiated reduction f om Schneider Road boreholeswould be required in order to ensure no deteriorration in WFD objectives forthe Furness aquifer. 

assumed that this would replace the existing borehole and utilise the abstracttionlicence (in which case no operational effects would be anticipated) although this is not clear from the description. The borehole is within 1km of the MorecambeBay SAC and Duddon Estuary SPA / Ramsar site and so ur her information onthe hydrological effects is required to fully determine efffectts of scheme. 

WR101 Franklaw Z Site The scheme would require: No European sites or features are exposed to the likely effects of this scheme. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 

Operation: Yes -plus IncreasedFranklaw WTWTreatmentCapacity 
• Reinstate and refurbish two existing boreholes at Franklaw Z sitewith maximum output of 10 and 8 Ml/d• Utilise existing 27” RW pipeline between Z site and Franklaw WTW (NB:Another possibility is to T into the existing Rive Wyre RW main which could belooked at for a Level 2 scope) • New BH pumps @10 existing/utilised Franklaw/Broughton boreholes to deliveran additional 12 Ml/d RW to Franklaw WTW; assumed capacity of replacementpumps is 4 Ml/d each for costing purposes• Additional WTW phase at Franklaw WTW to treat the additional 30 Ml/d RWfrom boreholes. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 



         
                                                                                                                                                                  

                              
                       

                                                                                                                                                            

                              
                       

Appendix A - Summary of Feasible Options Review Page 9 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR102a The scheme would require: Recommissioning existing borehole / licences; no operational effects on op onConstruction: Yes - no op on pera onOperation: Yes -Widnes Boreholesto Prescot WTW • Refurbishment of existing Belle Vale, Netherley, Greensbridge Lane, WaterLane, Stockswell and Pex Hill borehole sites [note Bold Heath not included inthis group under scope of WR102a and is considered separately under WR102e]• Utilisation of existing reated water mains from Widnes BH group to Pex Hillas raw water mains (notte Stockswell is on a separate raw water main)• Refurbishment of Cronton Booster PS as appropriate to permit required flowtransfer to Pex Hill• N break tank and pumping station located at Pex Hill• Neeww raw water main between Pex Hill and Prescot WTW, most appropriateroute• New WTW plant located at Prescot to treat the blended water from the open reservoirs and boreholes (refer to previous IRZ21 scope document for details ofproposed PBD) to be sized between minimum and maximum capacities – seebelow.• New treated water main from Pex Hill to feed customers in DMA 127-1 whoare fed from the treated water main now utilised as a raw water main• New headworks, pumps, M&E, civils, kiosks/buildings on all borehole sites, notincluding Stockswell which were refurbished in AMP4. 11 BHs in total requirerefurbishm nt. 

European sites. No impact pathwayss for construction effects. 

WR102ai The schemee would require: Recommissioning existing borehole / licences; no operational effects on 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 

Operation: Yes -Widnes Boreholesto Prescot WTW • Refurbishment of existing Belle Vale, Netherley, Greensbridge Lane, WaterLane, Stockswell and Pex Hill borehole sites [note Bold Heath not included inthis group under scope of WR102a and is considered separately under WR102e]• Utilisation of existing reated water mains from Widnes BH group to Pex Hillas raw water mains (notte Stockswell is on a separate raw water main)• Refurbishment of Cronton Booster PS as appropriate to permit required flowtransfer to Pex Hillbreak tank and pumping station located at Pex Hill•• NNeeww raw water main between Pex Hill and Prescot WTW, most appropriateroute• New WTW plant located at Prescot to treat the blended water from the open reservoirs and boreholes (refer to previous IRZ21 scope document for details ofproposed PBD) to be sized between minimum and maximum capacities – seebelow.• New treated water main from Pex Hill to feed customers in DMA 127-1 whoare fed from the treated water main now utilised as a raw water main• New headworks, pumps, M&E, civils, kiosks/buildings on all borehole sites, notincluding Stockswell which were refurbished in AMP4. 11 BHs in total requirerefurbishment.• Addition of ion exchange. 

European sites. No impact pathwayss for construction effects. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 



          
                                                                      

                                
                                                                      

                                                                                     
                                                                                     
                          

Appendix A - Summary of Feasible Options Review Page 10 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR102b Recommission existing Widnes BH group upgraded WTWs at Netherley Recommissioning existing borehole / licences; no operational effects on, , op onConstruction: Yes - no op on pera onOperation: Yes -Widnes Boreholesto Liverpool andWarrington Dmzs 

WR102c WIDNES 

Stockswell and Pex Hill, treated water transfer to Liverpool and WarringtonDMZs. European sites. No impact pathwayss for construction effects. 

Recommission existing Widnes BH group new WTW at Hale Bank and Recommissioning existing boreholes / licences; no operational effects Pipeline, . 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nnooLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -BOREHOLES TORUNCORN A DWARRINGTONNDmzs 
WR102d Eccleston Hill 

upgraded WTW at Pex Hill, transfer of treated water to Runcorn andWarrington DMZs cons ruction works required close to the Mersey Estuary SPA / Ramsar sites buteffectts avoidable with established measures. 

Recommission existing Eccleston Hill borehole new raw water transfer main to Recommissioning existing borehole / licences; no operational effects on, 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nnooLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -Borehole toPrescot WTW 

WR102e ld Heath 

Prescot open reservoirs for treatment at Prescot WTW European sites. No impact pathwayss for construction effects. 

Recommission existing Bold H h boreholes new raw water transfer main to Recommissioning existing borehole / licences; no operational effects on, 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nnooLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -BBooreholes toPrescot WTW Prescot open reservoirs for treeaattment at Prescot WTW European sites. No impact pathwayss for construction effects. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly nnooLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 



         
                  

                         
      

                             
                       

           
                         

        

                             
                       

           
                                                                                                                          

                             
                       

Appendix A - Summary of Feasible Options Review Page 11 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR105a Lymm Boreholes The scheme would require: No European sites or features are exposed to the likely effects of this scheme. op onConstruction: Yes - no op on pera onOperation: Yes -(Abandonment ofExisting WTWFacility; NewWTW at SowBrook) 

WR105ai Lymm Boreholes 

• Abandon existing WTW functional ty at Lymm WTW, retaining bothborehol s (both of whi h are operatiional)• Transfeer full licensed ccapacity of raw water (9Ml/d) from Lymm boreholes(Quarry and Dingle) using existing pumping main to new WTW located invicinity of Sow Brook. It may be possible to abandon the raw water pumpingstation at Lymm WTW if the borehole pumps can be used to transfer rawwater to the new Sow Brook WTW. Other locations for abe suitable with further engineering assessment and this locationnew WTW mayis indicativefor costing purposes.• New WTW facility (based on WRMP15 scope previously costed)The scheme would require: No European sites or features are exposed to the likely effects of this scheme. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 
Operation: Yes -(Abandonment ofExisting WTWFacility; NewWTW at SowBrook) 

WR105b Lymm Boreholes 

• Abandon existing WTW functional ty at Lymm WTW, retaining bothborehol s (both of whi h are operatiional)• Transfeer full licensed ccapacity of raw water (9Ml/d) from Lymm boreholes(Quarry and Dingle) using existing pumping main to new WTW located invicinity of Sow Brook. It may be possible to abandon the raw water pumpingstation at Lymm WTW if the borehole pumps can be used to transfer rawwater to the new Sow Brook WTW. Other locations for abe suitable with further engineering assessment and this locationnew WTW mayis indicativefor costing purposes.New WTW facility (based on WRMP15 scope previously costed).•• Addition of water softening.The scheme would require: No European sites or features are exposed to the likely effects of this scheme. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 
Operation: Yes -(Abandonment ofExisting WTWFacility; NewWTW at HillCliffe) 

• Abandon existing WTW functionality at Lymm WTW, retaining boreholes(both of which are operational)• Transfer full l censed capacity of raw water (9Ml/d) from Lymm boreholes(Quarry and Diingle) to Hill Cliffe SR site and new WTW using new pumpingmainNew WTW located at Hill Cliffe o treat 9 Ml/d from Lymm•• Options for treatment of water att Lymm need to consider risks to waterquality compliance and whether the boreholes need to be treated for arsenic orcan blend 50:50 with regional water from Vyrnwy. Variations to include with orwithout arsenic treatment should be presented in the PBD.• New WTW facility (based on WRMP15 scope previously costed) to include:raw water break tank, GFH for arsenic treatment (if required) to treat 9 Ml/dcombined from both boreholes, bypass valve arrangement for GFH• All WTW components to be housed in new building. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 



         
                  

                                   
                                                                                                     

                             
                       

       
   

                                                            

                                     
                 

Appendix A - Summary of Feasible Options Review Page 12 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR105bi Lymm Boreholes As per WR105b with the addition of water softening No European sites or features are exposed to the likely effects of this scheme. . op onConstruction: Yes - no op on pera onOperation: Yes -(Abandonment ofExisting WTWFacility; NewWTW at HillCliffe)
WR106 Walton and The scheme would require: No European sites or features are exposed to the likely effects of this scheme. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -DaresburyBoreholes 

WR107a Aughton Park & 

• Reinstate and refurbish two boreholes at Walton (duty/standby), one boreholeat Dar sbury, south WarringtonThreee new borehole pumps, rising main•• New raw water main to connect Daresbury to Walton borehole sites (straightline distance 3600m); then utilise 15”AC treated water main from Walton as araw water main (upgrade if required to transfer the combined flo )• Prior to connection between 15” and 30” main, new 500m raw wwater main toconnect to Hill Cliffe site and new WTW facility (although land may need to bepurchased).• New WTW facility built on the Hill Cliffe SR site
This scheme would require: Closest European sites are Martin Mere SPA / Ramsar approximately 5km from 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 
Operation: Yes -Moss EndBoreholes (RoyalOak WTW) • Fully commission two existing boreholes located at Aughton Parkand Moss End• New raw water transfer main/s from the two sites to connect into Royal OakWTW process.• Modified Royal Oak WTW process to allow the additional 10 Ml/d to betreated, either as a separate stream or amalgamated with the existing raw watersources.• Modifications to the WTW output and network as appropriate in order topermit utilisation of the increased WTW capacity to function within theSouthport and Liverpool DMZs 

the borehole so operational effects unlikely. No pathways for constructioneffects. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 



         
              

   
                                                             

                                     
                 

                    
                                    

                                     
                       

                                                               

                                                                         

                 

                    

Appendix A - Summary of Feasible Options Review Page 13 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR107ai Aughton Park & This scheme would require: Closest European sites are Martin Mere SPA / Ramsar approximately 5km from op onConstruction: Yes - no op on pera onOperation: Yes -Moss EndBoreholes (RoyalOak WTW) 

WR107b Randles Bridge, 

• Fully commission two existing boreholes located at Aughton Parkand Moss End• New raw water transfer main/s from the two sites to connect into Royal OakWTW process.• Modified Royal Oak WTW process to allow the additional 10 Ml/d to betreated, either as a separate stream or amalgamated with the existing raw watersources.• Modifications to the WTW output and network as appropriate in order topermit utilisation of the increased WTW capacity to function within theSouthport and Liverpool DMZs• Addition of ion exchange.The scheme would require: 

the borehole so operational effects unlikely. No pathways for constructioneffects. 

Existing licence; no operational effects anticipated (subject to EA confirming 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 

Operation: Yes - noKnowsley,Primrose Hill 

WR109 Swineshaw 

• NB: WR107b assumes that WR107a has already been constructed to take theWTW capacity from 44 to 54 Ml/d.• Commission existing boreholes located at 2No. Randles Bridge,2No. Knowsley and 1No. Primrose Hill• New raw water transfer mains from the three sites to connect into Royal OakWTW process.Primrose Hill to Royal Oak = 8 kmRandles Bridge to Royal Oak = 8.3 km••• Knowsley (to connect to Randles Bridge RW main) = 2kmThis option involves the reinstatement of 3No boreholes on the Swineshaw. 

extension of abstraction licence). No significant construction effects anticipateddue lack of impact pathway (distance). 

This option would require minor construction works within 500m of the Peak 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes -

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 
Operation: Uncertain -Boreholes(Buckton CastleWTW) catchment and transfer of raw water to Buckton Castle WTW for treatmentalongside the existing reservoir sources via existing pipelines. The principalconstruc ion elements of this option are:• Reinstatte and refurbish raw water abstraction boreholes located on theSwineshaw catchments that fe d Buckton Castle WTW,• No.2 and No.3 boreholes aree accessible, No.1 is not currently accessible butcould be made accessible with track improvements. 

District Moors SAC and South Pennine Moors Phase 1 SPA, although effects onthe features of these sites can be avoided with established measures, such asconstruction best-practice or timing works to avoid breeding / migrationperiods. Operational effects uncertain - there is no existing licence and surveysin connection with a drought order have suggested t re may be somegroundwater connectivity between the source and t hehe SAC features. This issubject to further survey. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 



         
                       

                                                    
                                                             

                                 
                                                          

                        

                                 
                          

             
                       

                      

Appendix A - Summary of Feasible Options Review Page 14 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR110 Increased This option would involve increasing the licenced abstraction from the Rushton No European sites or features are exposed to the likely effects of this scheme. op onConstruction: Yes - no op on pera onOperation: Yes -Abstraction fromthe M&ECCarboniferousAquifers,Treatment toPotable Standardsand Transfer toTreated WaterStorage In IRZWR111 Woodford 

Spencer boreholes and passing this to the Hug Bridge WTW for treatment; nonew infrastructure required. 

This option involves increasing abstraction from Woodford BH from 9Mld to 12 No impact pathways; EA would need to confirm increase in abstraction but no 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.)Operation: Yes -Borehole 

WR112 Bramhall Borehole 

Mld. The principal construction elements of this option are:• Increase the output of Woodford BH from the current installedcapacity of 9 Ml/d to 12 Ml/d, • Use existing, or upgraded raw water main (current capacity 15”, known historyof bursts) between Woodford and Hazel Grove SR• New WTW located at Hazel Grove SR site, blending in existingstorage.
This option involves a new borehole located at Bramhall; raw water transfer to 

receptors likely to be significantly affected. 

No impact pathways; EA would need to confirm increase in abstraction but no 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)Operation: Yes -

WR113 Tytherington 

new Hazel Grove WTW; and combined treatment of Woodford and BramhallBH. The principal construction elements of this option are:New 5 Ml/d borehole located at Bramhall•• New c.5.3km raw water main from Bramhall to Hazel Grove SR site.• New WTW located at Hazel Grove SR site to treat combined output ofWoodford BH (WR111) plus Bramhall BH (peak capacity 12+5 = 17 Ml/d),blending in existing storage.The scheme would require: 

receptors likely to be significantly affected. 

No significant effects anticipated assuming established measures (distance) 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)Operation: Yes -Boreholes • New TW main 2.9km 315mmOD between Tytherington WTWand Hurdsfield SR• Modifications to existing WTW if required• New or improved headworks borehole to asset standard design. 
effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 
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Appendix A - Summary of Feasible Options Review Page 15 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR114 Python Mill The scheme would require: op onConstruction: Yes - op on pera onOperation: Uncertain -Borehole 

WR119a Egremont 

• Reinstate and refurbish a raw water abstraction borehole located at PythonMillNew raw water main between Python Mill and Rochdale Canaldischarge scour into canal••• NNeeww sewer connection at Python Mill 
From 2022, South Egremont boreholes and Ennerdale WTW will be abandoned 

The operational purpose of this scheme is not entirely clear from the descriptionthough it is assumed to be a type of compensation scheme allowing use ofaallternative sources. However, the scheme would involve discharges to theRochdale Canal (part of which is an SAC) and so there is clearly scope forsignificant and potentially adverse effects. It is noted that the previous licencewas revoked by the EA. Construction effects are likely to be avoidable withestablished measures.
Scheme is within terms of existing licences so operational effects no expected. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationOperation: Yes -Boreholes(Existing) 

WR119b Egremont 

when he new Thirlmere supply to West Cumbria is completed. This optionseeks tto retain the abstraction and utilise the raw water to a new WTW nearNannycatch SR. The principal construction elements of this option are:New WTW located at the Nannycatch site sized at 11 Ml/d•• New treated water main between Nannycatch WTW and High Leys SR 
From 2022, South Egremont boreholes and Ennerdale WTW will be abandoned 

Construction would require new WTW and pipeline cross ng of the River EhenSAC although effects on the features of this site can be avoiided with established measures, such as construction best practice or timing works to avoid breeding /migration periods. 
Construction would require new WTW and pipeline cross ng of the River Ehen 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)Operation: Uncertain -Boreholes (New) when he new Thirlmer supply o West Cumbria is completed. This optionseeks tto further enhancee abstracttion from the West Cumbria aquifer with fournew boreholes (10 Ml/d) to supplement the existing sources (11 Ml/d - seeoption WR119a). The principal construction elements of this option are:Sandwith, 150m deep, 2.5 Ml/dRottington, 2.5NewNewNew BHBHBH atatat Moor Platts,150m150mdeep,deep, 2.5Refurbish existing borehole at Catgill, 2.5 
capacityMl/d capacityMl/dMl/dcapacitycapacity

••••• New break tank and RWPS (10 Ml/d) located at Catgill siteNew RW main between Catgill and the site of Nannycatch SR•• New WTW located at the Nannycatch site sized at 21 Ml/d to treat existingboreholes from WR119a plus the four new boreholes from WR119b• New treated water main between Nannycatch WTW and High Leys SR,21 Ml/d. 

SAC although effects on the features of this site can be avoiided with established measures, such as construction best practice or timing works to avoid breeding /migration periods. Operation would require increased exploi ation of the WestCumbria aquifer; the proposed boreholes are ov r 3km from tthe River Ehen sosignificant effects on this site due to drawdown (eetc) would not necessarily beexpected although additional investigation would be required to confirm this(hence operational effects uncertain). 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 



         
                                                                               

                                                                                                   

                 

                    
                                                                          

                                                                                                   

                 

                    
                                       

                                      
                                                                                      

                                      
                       

Appendix A - Summary of Feasible Options Review Page 16 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR120 Cross Hill This option involves three new boreholes at Cross Hill SR site Wirral with a, ., Construction would require a new WTW and boreholes within 4km of the Dee op onConstruction: Yes - op on pera onOperation: Uncertain -Boreholes, Wirral new WTW on the same site. The principal construction elements of this optionare:• Construct three new 150m deep boreholes at Cross Hill SR, installed capacity5 Ml/d each• Raw water main to connect all three boreholes together prior to treatmentstage• New WTW facility built on the Cross Hill SR site.Proposal would be for asset rationalisation on the Wirral to include revocationof existing abstraction licences at: Hooton, Gorston and Springhill.WR120i Cross Hill This option involves three new boreholes at Cross Hill SR site Wirral with a, ., 

Estuary SAC / SPA / Ramsar sites and 6.5km of the Mersey Estuary SPA althoughconstruction effects on the features of these sites can be avo ded withestablished measures, such as construction best-practic or tiiming works toavoid breeding / migration periods. Oper tion would reequire increasedexploitation of the Wirral aquifer Cumbriaa aquifer, although the precise operation is not clear as the option will also involve revocation of some licences.The proposed abstractions may affect spring (etc) flows into the Dee Estuaryalthough significant effects would not necessarily be expected; additionalinvestigation would be required to confirm this hence operational effectsuncertain.Construction would require a new WTW and boreholes within 4km of the Dee 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasuresOperation: Uncertain -Boreholes, Wirral new WTW on the same site. The principal construction elements of this optionare:• Construct three new 150m deep boreholes at Cross Hill SR, installed capacity5 Ml/d each• Raw water main to connect all three boreholes together prior to treatmentstageNew WTW facility built on the Cross Hill SR site.•• Additional water s ftening.Proposal would be foor asset rationalisation on the Wirral to nclude revocationof existing abstraction licences at: Hooton, Gorston and Spriinghill.WR121a Eaton Boreholes This option involves the reinstatement of he Eaton boreholes Cheshire, 

Estuary SAC / SPA / Ramsar sites and 6.5km of the Mersey Estuary SPA althoughconstruction effects on the features of these sites can be avo ded withestablished measures, such as construction best-practic or tiiming works toavoid breeding / migration periods. Oper tion would reequire increasedexploitation of the Wirral aquifer Cumbriaa aquifer, although the precise operation is not clear as the option will also involve revocation of some licences.The proposed abstractions may affect spring (etc) flows into the Dee Estuaryalthough significant effects would not necessarily be expected; additionalinvestigation would be required to confirm this hence operational effectsuncertain.No impact pathways; within terms of existing licence; nearest site (Oak Mere 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures
Operation: Yes -(Hollins Hill) (existing licence) with an upgraded water ttreatment works facili y, transfer oftreated water to storage at Hollins Hill SR using an existing treatted water main,or upgraded treated water main if required. 

WR121b Eaton Boreholes This option involves the reinstatement of he Eaton boreholes Cheshire, 

SAC / Midland Meres and Mosses Phase 2 Ramsar) over 4km away. 

No impact pathways; within terms of existing licence; nearest site (Oak Mere 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -(Mid CheshireMain) (existing licence) with an upgraded water ttreatment works facility, transfer oftreated water to the Mid Cheshire Main near Eaton WTW using existing main.The principal construction elements of this option are:• Reinstate and refurbish two Eaton boreholes and WTW facility,Sapling Lane, EatonNew WTW facility built on the Eaton site•• Transfer treated water to Mid Cheshire Main in the vicinity of Eaton WTW,utilising abandoned 18” steel main as appropriate, or laying new sections ifneeded. 

SAC / Midland Meres and Mosses Phase 2 Ramsar) over 4km away. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 



         
                                          

                                 
                                                                                    

                                  
                                                                 

                                                                               

                 

                                                             
                

                                                                                        

                 

                    

Appendix A - Summary of Feasible Options Review Page 17 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR122 Newton Hollows This option involves the reins atement of the Newton Hollows boreholes No impact pathways; within terms of existing licence; nearest site (Mersey, op onConstruction: Yes - no op on pera onOperation: Yes -Boreholes 

WR125 Bearstone 

Cheshi e (existing licence) witth an upgraded water treatment works facility,transferr of treated water to using existing main. The principal constructionelements of this option are:Reinstate and refurbish three boreholes at Newton Hollows•• New WTW within existing WTW site. 
Estuary SPA / Ramsar) over 5km away. 

This option involves the reinstatement of the Bearstone boreholes Cheshire No impact pathways; within terms of existing licence; nearest site (Midland, 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -Boreholes 

WR128 Tarn Wood 

(existing licence) with a new water treatment works facility, transfer of treatedwater toto storage at Woore Ash SR using an existing treated water main, or upgraded treated water main if required. The principal construction elements ofthis option re:• Reinstate aand refurbish two of the three Bearstone boreholes and existingWTW facility, south of Woore• New or upgraded WTW facility built on the Bearstone site. 

Meres and Mosses Phase 1 Ramsar) over 9km away. 

This option involves increased abstraction from the Tarn Wood boreholes from This option would increase abstraction from a borehole approximately 1.5km 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)Operation: Uncertain -(North Eden toCarlisle) 

WR129 North Cumbria 

2.3 Ml/d to 4 Ml/d, and a new raw water connection between Tarn Wood WTWand Cumwhint n WTW to connect North Eden and Carlisle Resource Zones.The principal coonstruction elements of this option are:pumping station•• NNeeww c.14.2 km, 225 mmOD polyethylene main to Cumwhinton WTW inlet. 
from the River Eden SAC, and construction of a pipeline within the catchment ofthis site. Construction effects are likely to be avoidable with establishedmeasures but more analysis of the potential operational effects is required,particularly regards any connectivity between the aquifer and the river. Theincrease in abstraction volumes would seem to be unlikely to affec the river,lthough this would need to be confirmed by the EA, and so operattional effectsaare 'uncertain' at this stage.onstruction would require new boreholes approximately 5km from the River 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitiga ionOperation: Uncerttain -Boreholes From 2022, Scales boreholes and Quarry Hill WTW will be abandoned when thenew Thirlmere supply to West Cumbria is completed. This option seeks to retain the abstraction from Scales and combine with new boreholes at Wavertonand Thursby. The principal construction elements of this option are:• New borehole located at Waverton, 150m deep, 2 Ml/dcapacity• New borehole located at Thursby, 150m deep, 2 Ml/dcapacityRW transfer from Waverton to Thursby to Quarry Hill WTW (4 Ml/d)New WTW to treat 10 Ml/d from all boreholes••• New treated water main between Quarry Hill WTW and Moota Hill SR 

CCaldew (River Eden SAC) although these (and other construction elements)would be outside the River Eden SW catchment. Construction effects can beavoided with established measures, such as construc ion best-practice or timingworks to avoid breeding / migration periods. Operattion would requireincreased exploitation of the North Cumbria aquifer; the proposed boreholesare over 5km from the River Caldew in a separate surface water catchment sosignificant effects on this site due t drawdown (etc) would not be expectedalthough additional investigation woould be equired to confirm this andpermitted abstraction volumes (hence operrational effects uncertain). 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level avoidance ormitigation measures 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 
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Appendix A - Summary of Feasible Options Review Page 18 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR140 The scheme would require: No European sites or features are exposed to the likely effects of this scheme. op onConstruction: Yes - no op on pera onOperation: Yes -Horwich WwTWFinal EffluentReuse • New abstraction from Pearl Brook/River Douglas, downstream of HorwichWwTW, capacity maximum 5 Ml/d• New pumping station and transfer of raw water to Rivington WTWusing most appropriate pipeline route, c.1.7km route proposed• New front end Rivington WTW process to treat new river water source, thentransfer through existing Rivington WTW process to potable WQ standards• Treated water to be transferred into existing distribution system
WR141 Rossendale- The scheme would require: No European sites or features are exposed to the likely effects of this scheme. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.)Operation: Yes -WwTW FinalEffluent Reuse • New abstraction from the River Irwell, downstream of Rossendale WwtW• New pumping station and transfer of raw water to existing site of TownsendFold WTW, 10 Ml/d using most appropriate pipeline route• Treated water to be transferred into existing distribution system
WR142 Hyndburn- This scheme would involve effluent reuse using flows from Hyndburn WwTW 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Uncertain -WwTW FinalEffluent Reuse and treatment at Martholme WTW (new WTW). The principal constructionelements of this option are: • New abstraction from the River Calder, downstream of Hyndburn WwtW 
New PS and transfer of raw water to existing site of Martholme WTW•10 Ml/d using most appropriate pipeline route
• New WTW process to treat new river water source to potable WQstandards.• Treated water to be transferred into existing distribution system using existingsystem from Martholme WTW • Calculations based on 50% of DWF from Hyndburn WwTW 20.9 Ml/d, moremaybe be possibly available 

This scheme would presumably reduce flows into the River Ribble and hence the Ribble and Alt Estuaries SPA / Ramsar; additional investigation would be requiredto confirm ef ects on the estuary and permitted abstraction volumes (henceoperational efffects uncertain), although it is unl kely that there would besignificant / adverse based on available informatiion. No construction effectslikely. 

WR144 Saddleworth and The scheme would require: No European sites or features are exposed to the likely effects of this scheme. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 
Operation: Yes - no Mossley top FinalEffluent Reuse • New abstraction from the River Tame, downstream of Mossley Top WwtW,utilising discharges from both Mossley Top and Saddleworth WwTWs• New pumping station and transfer of raw water to Buckton Castle WTW, 5Ml/d using most appropriate pipeline route• New upfront WTW process to treat river water in order to treat final effluentto potable WQ standards. Buckton Castle WTW capacity increase by 5 Ml/d. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 
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Appendix A - Summary of Feasible Options Review Page 19 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR146 Davyhulme – Final This scheme would involve effluent reuse using flows from Davyhulme WwTW; This scheme would presumably reduce flows into the Mersey Estuary SPA / op onConstruction: Yes - op on pera onOperation: Uncertain -Effluent Reuse w treatment works; new service reservoir and transfer to existing potablenenetwork The principal construction elements of this option are:• New direct final effluent reuse scheme from the outfall of Davyhulme WwTWNew WTW sized at maximum 100 Ml/dNew SR and transfer to existing treated water network for Manchester••• Scheme capacity sized at 100 Ml/d (based on Manchester Resilience projectscope – located as option number 034
WR148 Cumwhinton This option would involve two new boreholes located at Cumwhinton WTW; 

Ramsar via the Manchester Ship Canal; additional investigation would be requiredto confirm ef ects on the estuary and permitted abs raction volumes (henceoperational efffects uncertain) although it is unlikely tthat there would besignificant / adverse based on available information. Construction effects likelyto be avoidable through established measures. 

This option would increase abstraction from a borehole approximately 1km 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasuresOperation: Uncertain -Boreholes plusCastle CarrockLink modifications to Cumwhinton WTW process; and a treated water link to CastleCarrock SR. The principal construction elements of this option are:• Two new boreholes located at Cumwhinton WTW,operating in duty/duty mode to deliver up to 6.5 Ml/day total• WTW modifications, if required, to treat the borehole water at CumwhintonWTW (current normal operation at 27 Ml/d; design maximum 40 Ml/d)• New treated water transfer pipeline and pumping station (if needed) betweenCumwhinton and Castle Carrock SR, sized at 6.5 Ml/d max flow.
WR150 Castle Carrock This option would utilis the dead water within Carrock IR This would involve. 

from the River Eden SAC, and construction of a pipeline within the catchment ofthis site. Construction effects are likely to be avoidable with establishedmeasures but more analysis of the potential operational effects is required,particularly regards any connectivity between the aquifer and the river. Theincrease in abstraction volumes would need to be confirmed by the EA, and sooperational effects are 'uncertain' at this stage. 
No construction effects would be anticipated (existing assets used) The option. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasuresOperation: Yes -Dead WaterStorage either the utilisation of eexisting pipework that enables the dead water to bedrained to the river in the case of an emergency, perhaps with the addition ofpumping if necessary. 
WR153 Simmonds Hill – The scope of WR153 builds on the scope of WR123 (Helsby and Foxhill 

was a included in the drought plan, which concluded no LSE due to operationand this is likely to be the case if utilised as a preferred option (although thefrequency of operation would vary). 
Construction would require works within 4km of the Mersey Estuary SPA 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Uncertain -Increased WTWCapacity Boreholes) as one of the components. The principal construction elements ofoption WR153 in addition to those from WR123 are:• Foxhill BHs: Reinstate Foxhill BH1• Combined pumping of 14 Ml/d (11 Ml/d Foxhill; 3 Ml/d Helsby) through existing16” main to blend with water from Simmonds Hill WTW• Mouldsworth/Manley Common/Manley Quarry/Five Crosses BHs: Increaseraw water production capability by 5 Ml/d from existing borehole sources.• Simmonds Hill WTW: Increase raw water source availability by a further 8Ml/d of treatment capacity (from the existing 27 Ml/d to 35 Ml/d) 

although effects on the features of these sites can be avoided with established measures, such as construction best practice or timing works to avoid breeding /migration periods. Operation would require increased exploitation of theaquifer, although the prec se effects of operation is uncertain - it is assumed thatoption has the potentiial to reduce flows into the estuary via (for example)tthehe Hornsmill Brook. Additional investigation would be required to confirm thishence operational effects uncertain. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 



         
                                                                                                                         

                                           
                 

                       

                                 
             

                                                                                      

                 

                                                                                            

                                                                                                                                   

                    

                    

Appendix A - Summary of Feasible Options Review Page 20 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR154 Sandifor – This option would involve improvements in WTW treatment and capacity to No operational effects (within terms of existing licence) The boreholes and. op onConstruction: Yes - op on pera onOperation: Yes -Increasedd WTWCapacity 

WR800 River Bela to 

fully utilise existing licenced volumes. The principal construction elements ofoption are:• Increase raw water production capability by 10 Ml/d from existing boreholesources (Organsdale, Delamere No.3, Delamere No.4, Eddisbury, Cotebrook40, Cotebrook 15, Sandiford BHs) with new borehole pumps.• Delamere WTW: Assume that the arsenic removal plant remains the sameand treats the same source waters (Organsdale, Delamere No.3, DelamereNo.4, Eddisbury) but with an increase in capacity of 5 Ml/d arsenic removal GFH• Sandiford WTW: Increase WTW capacity by 10 Ml/d; consider conversion ofmembrane treatment plant to UV; new partial nitrate removal plant (10 Ml/d) toensure final water compliance (example raw water data provided)• Transfer of treated water to Hollins Hill SR via existing infrastructureThis option would involve n abstraction trade from existing non-water industry-

WTW sites are within 1km of Oak Mere SAC and the Mi lands Meres andMosses Phase 2 Ramsar si e but construction works wouldd be minor at existingassets and significant effectts would not be expected. 

This option would require construction works within the near catchment of the 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 

Operation: Yes -ThirlmereAqueduct 

WR810 Cow Green IR to 

abstraction licence hold aabstracting from River Bela possible transfer of rawwater to IRZ via Thirlmeerre Aqueduct.The principal construction elements of this option are:• New river abstraction and intake on the River Bela at Bela Millt pumping station•• RRaaww wwaateerr transfer to Thirlmere Aqueduct at suitable connection point (e.g.Lupton North Well 6.6km)This option would involve a 40 Ml/d ransfer from the Northumbrian Water 

SAC / SPA / Ramsar sites and near to other European sites (e.g.MMoorreeccaammbebe BBaayy Pavements) but effects on these sites will be avoidable withestablished measures. With regard to operation, the scheme will utilise existinglicenced volumes and so hydrological effects would not be a icipated; thescheme would be a transfer of raw water between catchmentnts althoughestablished treatment standards for INNS should avoid any risk of effects (andno European sites would be exposed to the raw water).
This option, as currently proposed would require a pipeline crossing several, 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures
Construction:-

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)Operation: Uncertain -aweswater viaHHeltondaleAqueduct Cow Green IR to discharge into Helttondale aqueduct and hence discharge intoHaweswater for use in IRZ. The principal construction elements of this optionare:• New intake structure and screen at Cow Green (invasive species protectionrequired)Raw water pumping station at r break tanks as required•• NNeeww raw water transfer main from CCooww GGreeeenn aandnd connection into theHeltondale aqueduct (pressure will need to managed). 

branches of the River Eden SAC and, more significantly, construction across theNorth Pennine Moors SPA and the Moorhouse - Upper Teesdale SAC (no roadsvailable on the currently proposed route). This would have significant andlmost ertainly adverse effects. A road route, avoiding he SAC, would involveaaa significcant de our with cost implications. With regard tto operation, it is notclear whether tthe scheme will utilise existing licenced volumes and sohydrological effects may occur on downstream sites in Teesdale; the sc mewould be a transfer of raw wa er between catchments which may risk thehet ansfer of invasive species to tthe Eden catchment although establishedtrreatment s andards for INNS should prevent any effects. There will also be arisk of effectts due to hydrological and chemical variations. 

Uncertain significanteffects cannot beexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 
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Appendix A - Summary of Feasible Options Review Page 21 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR812 Kielder Water IR This option would involve a 100 Ml/d transfer of raw water from Kielder Water There are a number of major uncertainties around the sc me which will- op onConstruction:- op on pera onOperation: Uncertain -Transfer IR (Northumbrian Water) to the IRZ at Haweswater. The principalconstruction elements of his option are:intake sttruc ure and screens located at Kielder Waterrraaww wwaatteerr pumping stattionNNNeeewww transfer into Heltondale Aqueduct. •••• Invasive species protection will need to be provided. 

determine the likelihood of significant effects not least thehe uncertaintyregarding pipeline routes from Kielder to the United Utilities network. At the moment, the primary pipeline from Kielder to United Utilities is assumed to be a straight line across Kielder Forest (and hence across the Border Mires, KielderButterburn SAC). This w uld have significant and almost certainly adverseeffects. A road route, avooiding the SAC, would involve a significant detour with cost implications. At the moment, it is likely that the scheme will have significantconstruction effects on the Border Mir s, Kielder – Butte burn SAC and(probably) the River Eden SAC (since seeveral tributaries arre crossed, not atexisting crossing points).With regard to operation, the scheme would be a transfer of raw waterbetween catchments requiring a discharge to t Haweswater Reservoir via theHeltondale Aqueduct, which directly supplies thehe River Eden SAC; there will besignificant effects and a substantial risk of adverse effects (e.g. invasive species transfer (avoidable), or water chemistry differences). It is also not clear whetherthe scheme ill utilise existing licenced volumes and so hydrological effects mayoccur on dowwnstream si es in Teesdale. Additional analysis is likely to berequired for the HRA if tthis is selected as a preferred option.WR813 This option would involve the transfer of water from Yorkshire Water No European sites or features are exposed to the likely effects of this scheme. 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Yes -Scammonden IR toBuckton Castle viaHuddersfieldNarrows Canal (Scammonden IR) into Huddersfield Narrow Canal, flowing through Standedgeunnel, with UU abstraction and transfer to Buckton Castle WTW and into IRZTThe principal construction elements of this option are:• New raw water abstraction point and pumping station at Scammonden IR• New raw water transfer pipeline to break tank and discharge point into theHuddersfield Narrow Canal• New raw water abstraction point and pumping station on the HuddersfieldNarrow Canal near MossleyNew raw water transfer pipeline to inlet of Buckton Castle WTW•• Invasive species protection will need to be applied at Scammonden
WR814a Increased This option would involve a negotiated reduction in industrial supply from The scheme will utilise existing licenced volumes and so no operational effects 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 

Operation: Yes -AbstractionCapacity atHeronbridge Heronbridge PS on River Dee, releasing additional abstraction capacity for UU toabstract and treat at Huntington WTW. The principal construction elements ofthis option are:• Increase the size of Huntington WTWs by 24 Mld, taking account ofabstraction, transfer, treatment assets, and off site pumping. 
would be anticipated (although licence transfer would need to be confirmed bythe EA). Construction works will take place within an existing WTW near theRiver Dee and Bala Lake SAC, although effects on the features of this site will be avoidable with established measures, such as construction best practice or timingworks to avoid breeding / migration periods. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 
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Appendix A - Summary of Feasible Options Review Page 22 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR814b Increased This option would involve a negotiated reduction in industrial supply from It is understood that this scheme will effectively transfer the licenced volume op onConstruction: Yes - no op on pera onOperation: Uncertain -AbstractionCapacity atHeronbridge 

WR814c Increased 

Heronbridge PS on River Dee, releasing additional abstraction capacity for UU toabstract and treat at Hurleston WTW. The principal construction elements ofthis option are:water abstraction @ Dee / Llangollen Canal for Hurleston W W•• IIncncrreeaasseedd raw water transfer via the Llangollen Canal (Canal and Rivers TTrustwill charge for this)ncrease raw water abstraction capacity at Hurleston•• II dd water treatment capacity at Hurleston or second WTWsIncncrreeaasseed potable water pumping•• Connection into the Mid-Cheshire Main located close to Nanneys Bridge,sized at 24 Ml/d
This option would involve a negotiated reduction in industrial supply from 

upstream on the Dee from the current abstraction at Heronbridge to a locationnear the D e / Llangollen C nal intersection (presumably around theFroncysylltee intake), with traansfer of the water to Hurleston via the LlangollenCanal (and presumably the Shropshire Union). The shift in abstraction locationwill have significant effects on the River Dee and Bala Lake SAC, which may beadverse and additional investigation will be required to support any HRA of apreferred option. Construction effects will be avoidable with establishedmeasures. 

It is understood that this scheme will effectively transfer the licenced volume 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 
Operation: Uncertain -AbstractionCapacity atHeronbridge 

WR815 

Heronbridge PS on River Dee, releasing additional abstraction capacity for UU toabstract and treat at Hurleston WTW. The principal construction elements ofthis option are:Increased water abstraction @ Dee / Llangollen Canal for Hurleston WTW•• New raw water transfer main from Dee / Llangollen confluence to HurlestonWTWs (or second new WTWs)raw water abstraction capacity at Hurleston or second WTWswater treatment capacity at Hurleston or second WTWsIIIncncncrrreeeaaassseeeddd potable water pumping•••• Connection into the Mid-Cheshire Main located close to Nanneys Bridge,sized at 24 Ml/d
This option would involve a new abstraction from the Lancaster Canal and 

upstream on the Dee from the current abstraction at Heronbridge to a locationnear the D e / Llangollen C nal intersection (presumably around theFroncysylltee intake), with traansfer of the water to Hurleston via the LlangollenCanal (and presumably the Shropshire Union). The shift in abstraction locationwill have significant effects on the River Dee and Bala Lake SAC, which may beadverse and additional investigation will be re red to support any HRA of apreferred option. Construction works will requiquire pipe crossings of the RiverDee and Bala Lake SAC, although effects on the features of this site will be avoidable with established measures, such as construction best practice or timingworks to avoid breeding / migration periods. 
The scheme will require a new 15Mld abstraction from the Peasy Beck / 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 
Operation: Yes -Lancaster Canal toThirlmereAqueduct transfer into Thirlmere Aqueduct for subsequent treatment. Lancaster canal isfed from Killington Lake & Peasey Beck The principal construction elements ofthis option are:• New water abstraction point on Peasey Beck/Lancaster Canal in vicinity ofKillington Lake• Raw water transfer between abstraction point and discharge point (mayrequire pumping station depending upon choose abstraction point)Connection to TA e.g. at Beehive South Well•• Treatment of new water source long with Thirlmere water at Lostock WTW.No proposed change to WTW process assumed not required. 

Lancaster canal; there are no European sites locally that are likely to be affectedby the operation of the scheme, although the Peasy Beck feeds the MorecambeBay SAC / SPA / Ramsar sites via the River Bela (approx. 15km downstream) andso effects are possi e (although unlikely). Construction effects are likely to beavoidable with establblished measures. 
effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 



         
                                                                           

                                     
                       

                                                                       

                                              
                

                       
     

                                                                          

                                                       
                

                       

Appendix A - Summary of Feasible Options Review Page 23 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR816 This option would involve a new abstraction from Manchester Bolton & Bury, The scheme will require a new 10Mld abstraction; there are no European sites op onConstruction: Yes - no op on pera onOperation: Yes -Manchester BoltonBury Canal tIntegrated Zoone Canal, treatment to potable standards and transfer t treat d water storage inIRZ (canal system supplied from River Irwell into Eltoon Reseervoir). The principalconstruction elements of this option are:• New water abstraction from Manchester, Bolton & Bury Canal from EltonReservoir,WTW at same location, treatment to potable standards•• NNeeww PS and pipeline to connect to Integrated Resource Zone storage atWoodgate Hill SR
WR817 Carr Mill Dam to This option would involve a new abstraction from St Helens Canal treatment to, 

within 10km. No operational or construction effects anticipated, assumingWAFU. 

The scheme will require a new 23Mld abstraction; there are no European sites 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.)
Operation: Yes -IntegratedResource Zone potable standards and transfer to treated water storage in IRZ (canal systemsupplied from Carr Mill Dam, potential to also feed Manchester, Bolton & Buryanal or Sankey Brook so a number of abstraction options). The principalcconstruction elements of this option are:New water abstraction from St Helens Canal at Carr Mill DamWTW at s me location, reatment to potable stand d••• NNeeww pumping staation and treatted water main between Caarrr Mill Dam andMontrey SR 

WR820 Shropshire Union This opt on would involve a new abstraction from Shropshire Union 

within 10km. The Mersey Estuary SPA / Ramsar sites are downstream receptorsbut effects would not be anticipated given the distance and scale / nature ofabstraction. No operational or construction effects anticipated, assumingWAFU. 

The scheme will require a new 15.5Mld abstraction; it is understood that this 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 
Operation: Yes -Canal toIntegratedResource Zone C nal/Miiddlewich branch, direct canal abstraction, treatment to potablestaandards at Hurleston WTW and transfer to treated water storage in IRZ -based on surplus capacity from Birmingham Canal navigation. The principalconstruction elements of this option are:• Increased abstraction volume at existing abstraction pumps on the ShropshireUnion canal by 15.5 Mld (located at Hurleston WTW)Fish screens (currently none on site so abstraction point not used)Increased treatment capacity at Hurleston (15.5 Ml/d)••• Sufficient treatment to reliably treat larger volumes of canal water (Shropshireunion regarded as poorer WQ than Llangollen)• Connection into the Mid-Cheshire Main located close to Nanneys Bridge,sized at 15.5 Ml/d 

surplus is conjunctively supported by Bradley borehole and Chasewaterresource. The nearest European sites (components of the Midlands Meres and Mosses Phase 1 Ramsar) are all located over 8km from the option and not linkedhydrologically. No operational or construction effects anticipated, assumingWAFU. 
effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 



         
                                                                               

                                                
                

                    

                        
                                                

                       

Appendix A - Summary of Feasible Options Review Page 24 of 24
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR821 Shropshire Union This option would involve a new abstraction from Shropshire Union No construction effects are anticipated due to dis ances from European sites op onConstruction: Yes - no op on pera onOperation: Uncertain -Canal + Llangollen Canal/Middlewich branch, treatment to potable standards and transfer to treatedwater storage in IRZ (potentially Congleton area) - based on surplus fromBirmingham canal navigation but supplemented by additional feed(s) from BelvideReservoir and/or Llangollen Canal/River Dee. The principal constructionelements of this option are:• Increased abstraction volume a existing abstraction pumps on the ShropshireUnion canal by 30 Mld (located att Hurleston WTW)• Fish screens (currently none on site so abstraction point not used)Increased treatment capacity at Hurleston (30 mld) or build second works•• Connection into the Mid-Cheshire Main located close to Nanneys Bridge,sized at 30 Ml/dIncreased abstraction licence would be required from the Environment Agency. 

(closest over 8km away) and absence of impact patthways. With regard tooperation and increased abstraction, there is the possibility of direct effects onthe Rive Dee and Bala SAC depending on scheme operation, so operationaleffects arre considered 'uncertain' at this stage. 

WR824 Blenkinsopp Mine The scheme would require: Pipeline pa ses through North Pennine Moors SAC - significant construction-

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction:-

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 
Operation: Yes -New water abstraction from Blenkinsopp mine•• Raw water transfe to Castle Carrock raw water collection main as shown onmap (pumping requirred)• Treatment to potable standard through existing WTW facility and distributioninto existing potable storage 

effects posssible without re routing. Easily avoided by directing around the SAC.Pipeline crosses River Eden SAC. No operational effects anticipated (no impactpathway) Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at the 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 
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Appendix BEstablished / Assumed Avoidance and Mitigation MeasuresOverviewThe ‘avoidance measures’ that may be applied to the options are detailed below, and are grouped asfollows: 
Ñ Gopetnioenrsa;l Measures (established construction best-practice, etc.) which will be applied to all 
Ñ Opoptteionnti-aslpeefcfeifcictsMoenaEsuurreospe(easntasbitelissh, esducahnadsreinliarebllaetimoneatosumreosbiildeesnptieficeidestofraovmoitdhespseitceisfi)c.These measures will be applied unless project-level HRAs or s heme-spe ific environmental studiesdemonstrate that they are not required (i.e. the anticipat d effecct will not occcur), not appropriate, or thatalternative or additional measures are necessary or moree appropriate.Note that these measures are not exhaustive or exclusive and must be reviewed at the project stage, takinginto account any changes in best-practice as well as scheme-specific survey information or studies.General Measures and PrinciplesScheme Design and PlanningAll options will be subject to pr j ct-level environmental asse sment as they are brought forward, which willinclude assessments of their pooteential to affect European sitess during their construction or operation. Theseassessments will consider or identify (inter alia): 
Ñ oppippeolirntuenriotiuetsefso;rmaivcoroidsinitginpgo; teetnct)i;al effects on European sites through design (e.g. alternative 
Ñ construction measur s that n ed to be incor orated into scheme design and/or planning toaavvoaiidlabolremfoitrigpaotelluptiootneenptrieavl eenffteeiocntsm- efoarseuxreasmtppoleb,eeinnssutarilnlegdt,hsautcshufafisciseendtiwmoernktintrgapasre; a is 
Ñ operational r gimes required to ensure no advers ef ects occur (e.g. compensation releases -alt ough notee that these measures can only be ideentiffied through detailed investigationschhemes).Pollution PreventionThe habitats of European sites a most likely to be affect d indirectly, through construction-site derivedp llutants, rather than through dirreect encroachment. Theree is a substantial body of g n ral c structiongoood-practice which is likely to be applicable to all of t e proposed options and can bee reelied oonn (at this level)to prevent significant or adverse effects on a European site occurring as a result of construction site-derivedpollutants. The following guidance documents detail thhe current industry best-practices in construction thatare likely to be relevant to the proposed schemes: 
Ñ Environment Agency Pollution Prevention Guidance Notes10, including: 

Ñ P 1: General guide to the prevention of pollution (May 2001); 
Ñ PPPGG5: Works and maintenance in or near water (October 2007); 

10 Note, the Envir nment Agency Pollution Prevention Guidance Notes have been withdrawn by the Government, although the principleswithin them are soound and form a reasonable basis for pollution prevention measures.
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Ñ 2P0P1G06);: Pollution prevention guidance for working at construction and demolition sites (April 
Ñ 1 Pollution incident response planning (March 2009); 
Ñ

PPPPGG222:: Dealing with spillages on highways (June 2002); 
Ñ Environment Agency (2001) Preventing p ll tion from major pipelines [online]. Available atwww.environment-agency.gov.uk/static/doocuuments/Business/pipes.pdf. [Accessed 1 March2011]; 
Ñ Venables R. et al. (2000) E vironmental Handbook Building and Civil Engineering Pr jects.2nd Edition. Construction Inndustry Researc and Inffoorrmation Association (CIRIA), Londoon.The best-practice procedures and measures detailed in thhese document will be followed f r all constructionworks derived from the WRMP as a minimum standard, unless scheme-sspecific inves igatioons den ifyadditio al measures and/or more appropriate non-standard approaches for dealing witth potentiial sitte-derivedpollutannts.General measures for speciesMost species-sp cific avoidance or mitigation measures can only be det rmined at the s heme level,following schemee-specific surveys, and ‘b st-practi e’ mitigation for a speec es will vary acccording to a rangeof f ctors that cannot b determined at thee strategicc (WRMP) level. In addiition, some general ‘b st-practice’ meaasur s m y ot be reelevant or appropriate to the interest features of the European sites conceerned (forexamplee, cleaarinng vegetation over winter is usual y advocated to avoid impact n nesting birds; however,this is unlikely to be necessary to avoid effects on some SPA species (such ass ooverwintering est arine birds)and the winter remo al of vegetation might ctuallly have a negative effect on these sp cies throuughdisturbance). Howevver, the following generaal measures will be fol owed to minimise thee potential for impactson species hat are European site interest features unless project llevel environmental studies or HRAindicate thatt they are not required or not appropriate, or that alternative or additional measures are moreappropriate/necessary: 
Ñ Scheme design will aim to minimise the environmental effects by ‘designing to void’ pot tialhabitat features that may b used by species that are European site interest feaatures wheennutside the site boundary (ee.g. linear features such as hedges or stream corri ors; large areasoof scrub or woodland; mature trees; etc.) through scheme-specific routing studdies; 
Ñ The works programme and requirem nts for each option will be determined at the earliestopportunity to allow investigat on scheemes, surveys and mitigation to be appropriatelyscheduled and to provide suffiicient time for consultations with NE; 
Ñ Night-tim working, or working around dusk/dawn, should be avoided to reduce the likelihood ofnegative eeffects on nocturnal species; 
Ñ Aeannresyualrivgeohtitdhineagdt ;preoqteunirteiadl ‘(deiisthpelarcteemmepnotr’aerfyfeocrtspeornmnaoncetnutr)nwalilal bneimdaelss,igpnaerdticwuiltahrlaynSeAcColboagtisstpteocies, 
Ñ All compounds/pipe st res etc. will be sited, fenced or otherwise arranged to prevent vulnerableSAC species (notably ootters) from accessing them; 
Ñ Aspllemciaetsertihaalst awriell Ebeursotpoereadn aswiteayinftreormesct ofemamtuuretisn;g routes/foraging areas that may be used by 
Ñ All excavations will have ramps or battered ends to prevent species becoming trapped; 
Ñ Pipe-caps must be installed overnight to prevent species entering and becoming trapped in anylaid pipe-work. 

August 2017Doc Ref: 38671N071i2 – Feasible Options Review 

www.environment-agency.gov.uk/static/documents/Business/pipes.pdf
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ption-Specific MeasuresOOption specific measures (if required) will be det rmined as the preferred options are identified. However, itis ssume that the lowest-impact solution will bee pursued, p rticularly regards construction solutions – forexaample, ddirectional drilling beneath sensitive rivers rather thaan open cut; etc. 
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Appendix CReview of Other Options (not considered as feasible options)
The tables below summarise the review of those additional options that have not been included in the list of79 Feasible Options (Appendix A). These options were identifi d as ‘po sibilities’ for inclusion as Fea ibleOptions by UU (based on the unconstrained li t), but have sincee been disscard d for a range o r asonss; theHRA r view was comple ed prior o the optionss being formally rejecte (and heence is reported heere forcompleeteness) although tthe resultts of this review were not a primary ddriver for the exclusion off the options. 

August 2017Doc Ref: 38671N071i2 – Feasible Options Review 



           
                        

                                                 
                 

                                                

   
                                     

                                                                   

                 

                    
            

   
            
           

                                             

                                                                 
                 

                 

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 1 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR005 Ditton Brook The scheme would require: This scheme could presumably reduce flows into he Mersey Estuary SPA / op onConstruction: Yes - op on pera onOperation: Uncertain -• New lowland river raw water abstraction from Ditton Brook,assumed capacity 5 Ml/dDitton WTW at s me location•• NNeeww c.6.2km treated waater transfer between Ditton WTW and Speke SRtreated water storage 

Ramsar via the Ditton Brook. Construction effectts avoidable assumingestablished measures. New abstraction licence required - EA to confirm WAFU;additional investigation would be required to confirm effects on the estuary andpermitted abstraction volumes (hence operational effects uncertain). 
WR008 New surface This option would require a new raw water abstraction from confluence of The Arrowe Brook is a minor stre m the ultimately discharges to the MerseyArrowe Brook/Birket, assumed capacity is de-minimis 1.7 Ml/d. There may be 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitiga ionOperation: Uncerttain -water abstractionfrom ArroweBrook/Birket; Rawwater transfer to Grange WTW andSR site; newWTW to treatriver water; transfer to existingtreated waterstorage at GrangeSR 

more water at certain times. The principal construction elements of thisoption are:New c.6km raw water transfer to Grange WTW and SR site•• New WTW process for lowland river water; output blended with existingwater in Grange SR• Ensure treated wa er meets all internal requirements (e.g. start up to waste),water quality regulattions and abstraction licence conditions• Ensur that flooding risks due to inundation of assets are considered in theproposeed design 

Estuary; this scheme could presumaably reduce flows into the Mersey EstuarySPA / Ramsar although effects likely to be very minor. Construction effectsavoidable assuming establ shed measures. New abstraction lic nce required - EAto confirm is WAFU; addiitional investiga ion would be requireed to confirmff t on the estuary and permitted absttraction volumes (hence operationaleeffeecctss uncertain, although likely to be acceptable). 

Greta and The scheme would require: The scheme will involve new abstractions from the River Greta a River 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 
Operation: Yes -WR010_W RRiivveerr Wenning toLancaster R wWater Storaageand LancasterWTW 

• New river abstraction and intake on the River Greta, Burton in Lonsdalesized at 10 Ml/d• Raw water transfer, assume a new PS needed, to combine with a new riverabstraction and intake on the River Wenning, Low Bentham, also sized at 10Ml/d• New PS (assumed needed) to transfer the combined raw water (up to 20 Ml/d)to Lancaster WTW raw water storage, e.g. Langthwaite Reservoir• Modifications as required to Lancaster WTW to enable thenew river sources to be treated. No change to maximum WTW output isproposed.• Possible pipeline route shown on map, c. 20km long and would need totransfer between 10 and 20 Ml/d of raw water to Lancaster WTW RW storage,but the exact quantities available for abstraction will need to be confirmed with 

Wenning with pipeline transfer to Lancaster WTW for storage a ndnd treatment. The rivers are tributaries of the Lune and hence the Morecambe Bay SAC / SPA /Ramsar, although operational effects re likely to be avoidabl if the EA confirmWAFU. The pipeline route is uncertaain but all construction eeffects can beavoided with standard established measures. 
effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 



           
                                  

              

                                                                                   

                 

                              
                                       

                                              

                                                                    

                    

                    

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 2 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR026b River Ribble, This option woul require a new abstract on from the River Ribble (new licence- op onConstruction: Yes - op on pera onOperation: Uncertain -Clitheroe 

WR029 River Mite New, 

required, licencedd volumes TBC but anticiipated 5 10 Mld). The principalconstruction elements of this option are:river abstraction on the River Ribble at ClitheroeNewNew WTW located at New Lane••• Treated water mai to Lowcocks SR and Waddington High Level SR with newPS and new TW mainsns. 

The closest sites to this option are the North Pennines Dales Meadows SAC andt Bowland Fells SPA, although there are no impact pathways to these sites.T Ribble and Alt Estuaries SPA / Ramsar sites are downstream receptors (viahehehe River Ribble) but are located almost 30km downstream, and so it is unlikelyhat abstraction volumes of 5 - 10 Mld would substantially affect discharges tottthese sites (although this would need to be confirmed by the EA, and sooperational effects are 'uncertain' at this stage).
The scheme would require: This sc me would require a new abstraction from the River Mite immediately 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction:-

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitiga ionOperation: Uncerttain -Abstraction,WTW andTransfer toExisting SRStorage 
• New river abstraction and intake on the River Mite,maximum abstraction 6 Ml/d, the exact quantities available for abstraction willneed to be confirmed with the Environment Agency. Possible new abstractionlocation shown.• Raw water transfer to new WTW facility at same location • Treated water transfer, pumping station/s, to existing SR storage (with assumeddemands):Muncaster SR 1 Ml/dCalder 2.5 Ml/d••• Wilton SRSR 2 Ml/dIt is assumed that the existing treated water infrastructure can utilised asmuch as possible o transfer wa er north. There may need to bebe somereinforcement bettween Muncastter and the supplies at Gosforth which should beassessed as part of this solution as well as the impacts of reversing the flow.• It should be possible to supply Blengfell SR 172mAOD andBoonwood Gosforth SR 110mAOD which are small SRs en-route usingexisting PS and treated water infrastructure. 

above thehe Drigg Coas SAC. The proximity of the works will require bespokeconstruction-stage mittigation, although construction effects are likely to be avoidable with established measures. Abstraction location needs to be confirmedand EA to de ermine WAFU; additional nvestiga ion would be required toconfirm effectts on the estuary and permiitted absttr ction volumes if selected as apreferred option (hence operational effects uncertaain). 
Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 



           
                 

                    
          

                                                                  

                                                                         

                    

                    

           
                                       

                                            

                       

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 3 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR030 River Esk New The scheme would require: Effects uncertain - further information of exact quantities to be abstracted op onConstruction:- op on pera onOperation: Uncertain -Abstraction,WTW andTransfer toExisting SRStorage 

• New river abstraction and intake on the River Esk, maximum abstraction 5-10 Ml/d, the exact quantities available for abstraction willneed to be confirmed with the Environment Agency. Possible new abstractionlocation shown.• Raw water transfer to new WTW facility, • Treated water transfer, pumping station/s, to existing SR storage (with assumeddemands):• Muncaster SR 1 Ml/dCalder 2.5 Ml/dWilton SRSR 2 Ml/dNannycatch 10-11 Ml/d•••• It is assumed that the existing treated water infrastructure can be utilised asmuch as possible o transfer wa er north. There may need to be somereinforcement bettween Muncastter and the supplies at Gosforth which should beassessed as part of this solution as well as the impacts of reversing the flow• Flows should be to transfer 5 and up to 10 Ml/ , but the exact quantitiesavailable for abstraction will need to be confirmedd with the Environment Agency• It should be possible to supply Blengfell SR 172mAOD andBoonwood Gosforth SR 110mAOD which are small SRs en-route usingexisting PS and treated water infrastructure. 

required. Drigg Coast SAC lies downstream of abstraction on the River Esk.New WTW fa ility to receive raw water is adjacent to Drigg Coast SAC -cheme-specificc detailed design required to avoid c nstruction effects. Scheme-sspecific modelling required o determine potential ooperational effect on DriggCoast SAC, additional investtigation would be required to confirm effects on theestuary and permitted abstraction volumes if selected as a preferred option(hence operational effects uncertain). 

WR031 River Annas; New The scheme would require: Construction would be required within he Morecambe Bay SAC / SPA / Ramsar 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Yes -Abstraction,WTW andTransfer toExisting SRStorage 
• New river abstraction and intake on the River Annas atBootle, sized at 3 Ml/d, the exact quantities available for abstraction will need tobe confirmed with the Environment AgencyRaw water transfer to new WTW facility at same location•• New c.14km treated water transfer, pumping station, to existing SR storage atLowhouse SR 

ca chment but not effects anticipated witth established measures. No impactpatthways for operational effects (distance / downstream). effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 



           
                                                             

                                                                                                       

                
                    

    
                            

                                         

                          
                       

                                                                 

                 

                                                                     

                                                                                    

                 

                    

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 4 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )032_ River Dane River, The closest sites o this option are the Midlands Meres and Mosses Phase 2 op onConstruction: Yes - no op on pera onOperation: Uncertain -WWRR080 heelock, RiverWWeaver This option would require a new abstractions from the Rivers Dane and Weaver(new licence required, licenced volumes TBC but anticipated 5 Mld from eachabstract on). The pr ncipal construction elements of this option are:• New riiver abstractiion and intake close to the River Dane confluence with theRiver Weave, sized at 5 Ml/d• Raw water transfer along c.9km pipeline to combine with a new abstractionfrom the River Weaver, sized at 5 Ml/d• Transfer of combined flow to new WTW located close to Nanneys Bridge,sized at 10 Ml/d• WTW output pumped into Mid Cheshire Main
WR036 River Caldew The scheme would require: 

Ramsar sites and ttheir associated SACs (West Mi lands Mosses SAC; Oak MereSAC); these sites ar over 8km from the proposedd pipeline and abstraction, andso will not be affecteed by construction or operat on. The Mersey Estuary SAC /SPA / Ramsar sites are downstream receptors (viia the River We ver) but arelocated almost 30km downstream, and so it is unlikely that abstraac ion volumesof 5 - 10 Mld would substantially affect discharges to hese sites (altthough thiswould need to be confirmed by the EA, and so operattional effects are 'uncertain'at this stage). 
River Caldew is part of River Eden SAC; likely significant effects from 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures
Operation: Uncertain -• New river abstraction and intake on the River Caldew at CummersdaleRaw water transfer to High Brownelson•• New WTW at same site as SR sized at between 2.5 and 5 Ml/d and transfer toexisting SR storage. The exact quantities available for abstraction will need to beconfirmed with the Environment Agency

WR039b River Eden The scheme would require: 

abstraction, require EA to confirm WAFU. Construction works would requirescheme-specific detailed design to avoid effects. 

Abstraction is from River Eden SAC - EA to confirm WAFU Likely substantial. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction:-

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationOperation: Uncertain -(Temple Sowerby)to DemmingsMoss SR • New river abstraction and intake on the River Eden in the vicinity of TempleSowerby, sized at up to 16 Ml/d, the exact quantities available for abstractionwill need to be confirmed with the Environment Agency• New WTW at Temple Sowerby, PS and treated water transfer pipeline(c.21km) to Demmings Moss SR 
WR042 River Esk to The scheme would require:

significant effects of abstraction, additional investigation would be required toconfirm effects on the river and permitted abstraction volumes if selected as apreferred option (hence operational effects uncertain). Scheme-specific detaileddesign to avoid effects dur ng construction. New pipeline runs through AsbyComplex SAC and La e Diistrict High Fells SAC - substantial significantconstruction effects likkely without route modification (essential to supportoption as preferred).The Solway Firth SAC and Upper Solway Flats and Marshes SPA / Ramsar sites~

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toConstruction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitiga ionOperation: Uncerttain -umwinton plusCCastle CarrockLink New river abstraction on River Esk at LongtownNew raw water transfer pumping station, 6.5 Ml/d maximum••• New c.18 km raw water pipeline to Cumwhinton WTW• WTW modifications, if r quired, to treat he new water source atCumwhinton WTW (curreent normal operattion at 27 Ml/d; design maximum 40Ml/d). No change o maximum WTW output is proposed.• New treated watter transfer pipeline and pumping station (if needed) betweenCumwhinton and Castle Carrock SR, sized at 6.5 Ml/d max flow 

are downstream receptors (via the River Esk) located 2km downstream of theproposed abstraction. Construction effects can be avoided with establishedmeasures although the availability of the abstraction volumes would need to beconfirmed by the EA, and the acceptability of this option viz effects on Europeansites would ne d to be established if pursued as a preferred option (and sooperational effeects are 'uncertain' at this stag ). The pipeline crosses River EdenSAC - construction effects probably avoidablee with scheme-specific detaileddesign. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 



           
                                                            

                                                                          

                 

                    
                                              

                             

                                                                           

                 

                    
                                    

                             

                                                                                                   

                 

                    

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 5 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR043 River Petteril to The principal construction elements of this option are: The scheme would require a new abstraction from River Petteril which is a op onConstruction: Yes - op on pera onOperation: Uncertain -umwhinton plusCCastle CarrockLink New river abstraction on River Petteril at CarletonNew raw water transfer pumping station, sized at 3.0-6.5 Ml/d maximumNew c.4 km raw water pipeline to Cumwhinton WTW•••• WTW modifications, if r quired, to treat he new water source atCumwhinton WTW (curreent normal operattion at 27 Ml/d; design maximum 40Ml/d). No change o maximum WTW output is proposed.• New treated watter transfer pipeline and pumping station (if needed) betweenCumwhinton and Castle Carrock SR, sized at 6.5 Ml/d max flow 

tributary of the River Eden SAC; significant t are likely and so additionalinvestigation would be required to confirm eeffffeecctss on the river and permitt dabstraction volumes if selected as a preferred option (hence operational effeectsuncertain). Other operational effects are possible (fish entrainment etc).Construction would require pipeline crossings of the SAC; adverse effects likelyto be avoidable through scheme-specific detailed design and establishedmeasures but more information required on these aspects. 
WR044 River Waver to This option woul require a new abstract on from the River Waver (new licence- The River Waver runs along the southern edge of the Wedholm Flow SSSI 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasuresOperation: Uncertain -Church Hill SR required, licencedd volumes TBC but anticiipated 2.5 5 Mld) and transfer fortreatment at a new WTW. The principal construction elements of this optionare:• New river abstraction and intake on the River Waver at Waverbridge, nearWigtonRaw water transfer to Church Hill SR•• New WTW at same site as SR sized at between 2.5-5.0 Ml/d and transfer toexisting SR storage. The exact quantities available for abstraction will need to beconfirmed with the Environment Agency. 

mponent of the South Solway Mosses SAC; this is a raised miree and soccoonnectivity with the River Waver will be limited, although further investigationwill be required to establish the operational effects of abstraction from theWaver on this site. The Solway Firth SAC and Upper Solway Flats and MarshesSPA / Ramsar sites are downstream receptors (via the River Waver) and will bevulnerable to operational effects. 
WR045 This option would require a new abstraction from the River Wampool (new- The abstraction would be approximately 3km upstream of the Solway Firth SAC 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasuresOperation: Uncertain -River Wampool toHigh BrownelsonSR licence required, licenced volumes TBC but anticipated 2.5 5 Mld) and transferfor treatment at a new WTW. The principal construction elements of thisoption are:• New river abstraction and intake on the River Wampool at PowhillRaw water transfer to High Brownelson SR•• New WTW at same site as SR sized at between 2.5 and 5 Ml/d and transfer toexisting SR storage. The exact quantities available for abstraction will need to beconfirmed with the Environment Agency. 

and Upper Solway Flats and Marshes SPA / Ramsar sites, which mayvulnerable to construction and operation. Construction effects can bebe avoidedith established measures although the availability of he abstraction volumeswwould need to be confirmed by the EA, and so operattional effects are 'uncertain'at his stage. The pipeline route is uncertain but likely to cross other tributarieslway SAC / SPA / Ramsar sites. The Wedholme Flow SSSI componentooff ttthehe SSoouth Solway Mosses SAC is approximately 2-3km from the abstractionbut will not be exposed to the effects of operation (upstream). 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 



           
                                             

                            

                                                            
                 

                    
                                        

                                                                  

                 

                                                                    

                                                                             

                    

                    

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 6 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR049a River Ribble This option woul require a new abstract on from the River Ribble (new licence T Ribble and Alt Es uaries SPA / Ramsar sites are downstream recept rs (v a~ op onConstruction: Yes - op on pera onOperation: Uncertain -(ThirlmereAqueduct andLostock) 

WR055 Cumwhinton 

required, licencedd volumes TBC but anticiipated 20 Mld). The principalconstruction elements of this option are:New river intake, screens and pumping station on River Ribble•• 5.1km of 630mmOD raw water transfer pipeline to intersect ThirlmereAqueduct South Well, using the most appropriate route for a new pipeline• Modifications to Lostock WTW process and capacity will be required in orderto treat the additional water.• Lostock WTW site capacity to be maintained at 180 Ml/d to account foradditional water source.The scheme would require: 

t hehe River Ribble) locatted 10km downstream of the propos d abstractioon; it iisnote that the latest EA data suggests 20Mld may be availablee, al hough thiswouldd need to be confirmed by the EA, and so operational effectts are 'uncertain'at this stage. Construction effects are avoidable with established measures. 

The scheme would require a modification of the abstraction licence and would 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction:-

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures
Operation: Uncertain -WTWEnhancements 

WR056a River Eden 

• Modify the abstraction licence for the River Eden a Cumwhinton in order topermit c ntinued abstraction at 32 Ml/d throughout tthe year (the currentlicence has a peak abstraction limit of 32 Ml/d, with an average dailyaabsbsttrraacc iiooonn of 22 Ml/d)• New tttreated water transfer pipeline and pumping station (if needed) betweenCumwhinton and Castle Carrock SR, sized at 6.5 Ml/d max flow
The scheme would require: 

direc ly affect the River Eden SAC; significant effects are likely and so additionalinvesttigation would be required to confirm effects on the river and permitt dabstraction volumes if selected as a preferred option (hence operational e feectsuncer ain). C nstruction would require a crossing of the SAC; adverse efffectslikely tto be avooidable through scheme-specific detailed design and establishedmeasures but more information required on these aspects.
The scheme would require a new abstraction from River Eden SAC - significant 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toConstruction:-

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationOperation: Uncertain -(Cumwhinton) toWatchgate • New river abstraction on the River Eden at Cumwhinton,djacent to exis ing intakes, size at flows of 25 and 50 Ml/d, the exact quantitiesaavailable for absttraction will needd to be discussed with the Environment Agency• New pumping station and raw water transfer pipeline to Cumwhinton WTW• N WTW to reat between 25-50 Ml/d River Eden water• Neeww pumping sttation and treated water pipeline between Cumwhinton andWatchgate WTW 

operational effects are likely and so additional investigation would be required toconfirm effects on the river and permitted abstraction volumes if selected as apreferred option (hence operational effects uncertain). Other operationaleff cts are possible (fish entrainment etc). The new pipeline runs under RiverEdeen SAC in two locations (effects probably avoidable with standard measures)and through Lake District High Fells SAC ( ubstantial significant constructioneffects likely without route modification (esssential to support option aspreferred)). 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 



           
                                                              

                                                                          

                    

                    
                                         

                                                                 
                 

                                                                                                                                                         

                             
                       

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 7 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR056b River Eden The scheme would require: The scheme would require a new abstraction from River Eden SAC - significant op onConstruction:- op on pera onOperation: Uncertain -(Cumwhinton) toHaweswaterGravity • New river abstraction on the River Eden at Cumwhinton,djacent to exis ing intakes, size at flows of 25 and 50 Ml/d, the exact quantitiesaavailable for absttraction will needd to be discussed with the Environment Agency• New PS and raw water transfer pipeline to intersect with Haweswater gravitypipelineTransfer to Watchgate using existing RW transfer pipeline•• Modifications to Watchgate WTW to treat the additional 25-50 Ml/d RiverEden water
WR063 Yarrow and The scheme would require: 

operational effects are likely and so additional investigation would be required toconfirm effects on the river and permitted abstraction volumes if selected as apreferred option (hence operational effects uncertain). Othe operationaleff cts are possible (fish entrainment etc). The new pipeline crrosses the RiverEdeen SAC (effects probably avoidable with established measures) and throughNaddle Forest SAC (substantial ignificant construction effects likely withoutroute modification (essential to ssupport option as preferred)). 
T Ribble and Alt Estuaries SPA / Ramsar sites are downstream receptors (vi 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan levelConstruction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasuresOperation: Uncertain -RRiivveerr Lostock • New lowland river abstraction at the confluence of the River Yarrow and RiverLostock• New WTW, maximum capacity 10 Ml/d, pumping station and treated watertransfer to existing treated water storage at Harrock Hill SR (4 Ml/d) andProspect SR (6 Ml/d) 
WR064 Entwistle - option would involve an increase in the capacity of the Entwistle Reservoir. 

t hehe River Asland Dougles) of the proposed abstraction. Construction effects caanbe avoided with established measures although the availability of the abstractionvolumes would need to be confirmed by the EA, and the acceptability of thisoption viz effects on European s tes would need to be established if pursued as apreferred option (and so operatiional effects are 'uncertain' at this stage). 
No European sites or features are exposed to the likely effects of this scheme. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationOperation: Yes -Reservoir RaiseEmbankmentStructure 
TThihiss would require a modification to the impoundment licence. The principalconstruction elements of this option are:• Raise the existing ov rflow weir by 1m (with addition of s eel weir plate acrossthe spillway weir, bolteed to the existing weir base), making tthe new weir level211.10 mAOD. Length of new weir is 22m. Increasing storage by approximately376,810m3.• Remove the wave wall, footpath and crest road from dam. Raise the height ofthe puddle clay core by 1m (puddle 1m deep, by 1.5m wide by 325m long).Provide tarmac or similar crest protection. Install a new reinforced concretewave wall, standing 1.00m above the new raised crest of the dam, and tie thebase of the wall to the top of the new clay core. Wave wall to be 325m long. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 



           
                                                                                                                                                                                                 

                             
                       

                                                                                                                                                                                      

                                                                                                                         

                 

                    

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 8 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR065a Watergrove This opt on would involve an increase in the capacity of the Watergrove No European sites or features are exposed to the likely effects of this scheme. op onConstruction: Yes - no op on pera onOperation: Yes -Reservoir 

WR065b Whiteholme-

Reservoiir. This would require a modification to the impoundment licence. Theprincipal construc on elements of this option are:• Replace the existtiing spillway weir level through addition of a steel weir plate,ith new plate 1m, making the new weir level 238.82m AOD. Length of newwweir is 21m. Increasing storage by approximately 388,000 m3 (388 Ml).• Remove the wave wall from d m. Raise the height of the puddle clay core by1m (puddle 823m long) making aa new dam crest height of 239.85m AOD. Installa new reinforced concrete wave wall, standing 1.30m above the new raised crestof the dam, and tie the base of the wall to the top of the new clay core. Wavewall to be 823m long.• Add additional material to the downstream embankment to maintain the bank gradient. Dam is 823m long by 26.5m high. Extend tunnel to accommodate largerembankment.• I the walls of the spillway channel by 1m.• Incncrreeaassee the height of the bridge serving the access road to the WTW, tomaintain height above the spillway channel.• Increase the height of the footbridge serving t access track running acrossthe crest of the dam, to maintain height above thehe spillway channel.
This opt on would involve restoration the design capacity of the Whiteholme‘ ’ This reservoir is located within (and is covered by) the South Pennine Moors 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 

Operation: Uncertain -Reservoir RaiseEmbankmentStructure Reservoiir (Whiteholme was subject to an In The Interests Of Safetyrecommendation in 2015 made under section 10 of the Reservoir Act 1975. Thisrecommendation related to insufficient fr eboard in flood conditions, and led tothe reservoir top water level being reduceed by 1.07m from 382.86m AOD to381.79m AOD). The principal construction elements of this option are:• Reinstate the reinforced concrete weir section, restoring the previous topwater level of 382.86m AOD. Weir is 8.2m long by 1.07m high. This wouldresult in an ncrease in storage volume of approximately 418,700m3.• Install a reiinforced concrete water retaining wavewall a ong the crest of thedam. Top of the wavewall should stand 1.30m above the llevel of the dam crest(top of wave wall 384.70m AOD). This is a homogenous dam, and there istherefore no clay core to which to tie the base of the wall to form a continuouswatertight elem nt. The exact depth to which the wavewall should extend willneed to be agreeed with a QCE, however assume that it will be at least down toTWL (total height from buried foundation to top of wall at least 1.84m).Wavewall to be 800m long. 

SAC and South Pennine Moors Phase 2 SPA; construction is likely to be arelatively substantial undertaking but significant / adverse effects would notnecessarily occur provided works were kept to existing operational etc areasand established avoidance / mitigation measures were used. The SPA and SACwill be directly affected as a result of increased reservoir levels. Precise effectscannot be determined without micro-topographical analysis, although it isrecognis d that the scheme would restore the reservoir to its pre-2015 levelsand thereefore it is extremely unlikely that the interest features of the SAC andSPA will be adversely affected (although effects are considered 'uncertain' at thisstage as additional analysis will be required. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 
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Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 9 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR066 River Medlock This option would require a new abstraction from the River Medlock (new No European sites or features are exposed to the likely effects of this scheme. op onConstruction: Yes - no op on pera onOperation: Yes -licenc required, licenced volumes BC but anticipated 6 Mld); raw watertransfeer to Denton WTW; new WTTW and transfer to xisting treated waterstorage at Denton SR. The principal construction elemeents of this option are:• New lowland/urban river abstraction from the River Medlock• New raw water transfer, sized at 6 Ml/d, to site of Denton WTW• New separate WTW at Denton to treat River Medlock water, maximum 6Ml/d• Transfer to existing potable storage in Denton SRWR075 This option would involve an increase in the capacity of the Stocks Reservoir by 

The Mersey Estuary SAC / SPA / Ramsar sites are downstream receptors (via theShip Canal) but ar located almost 40km downstream, and so it is unlikely thatabstraction volumees of 6 Mld would substantially affect discharges to these sites(although his would need to be confirmed by the EA, and so operational effectsare 'uncerttain' at this stage) 
effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 
Operation: Yes -Stocks ReservoirRaise WeirStructure raising the weir height by 570mm. This would require a modification to theimpoundment licence. 

WR077a Dovestone- This option would involve an increase in the capacity of the Dovestone 

The closest sites to this option are the North Pennines Dales Meadows SAC andthe Bowland Fells SPA. However, effects on these sites would no be expectedwith use of established avoidance and mitigation measures. No otther sites willbe affected. 
This reservoir is located near the South Pennine Moors SAC and South Pennine 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -Reservoir RaiseEmbankmentStructure Reservoir by raising the weir height by 1m. This would require a modification tothe impoundment licence. The principal construction elements of this optionare: existing bellmouth overflow weir by 1m in reinforced concreteheight of the weir of the auxiliary spillway by 1m.••• RRRaaaiiissseee ttthehehe walls of the auxiliary spillway by 1m in reinforced concrete, withearthfill behind the raised walls.• Remove the wave wall and crest road from dam. • Raise the height of the puddle clay core by 1m (puddle 1m deep, by 2m wide by540m long).• Provide waterproof mass concrete fill to the upstream side of the raised core,to crest level.Provide tarmac or similar crest protection.•• Install a new reinforced concrete wave wall, standing 1.07m above the newraise crest of the dam, 540m long.• A dd additional material to the downstream embankment to maintain a bankgraddient of 2:1. Dam is 540m long by 33m high. Extend tunnel to accommodatelarger embankment. 

Moors Phase 1 SPA, and whilst these will not be directly affected by construction or operation the construction will be a substantial undertaking with the potentialfor significant effects on these sites (particularly breeding birds) if not suitablymitigated. Adverse effects would not necessarily occur however. All downstream receptors are a substantial distance away, and no operational effectswould be anticipated although there is a theoretical risk of local microclimatechanges depending on the precise storage parameters. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 



           
                                                                                                                                                                         

                                                                                                                                               

                 

                    

                                                                                                                                                                                                                           

                                                                     

                 

                 

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 10 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR077b Errwood - This option would involve an increase in the capacity of the Errwood Reservoir This reservoir is located near the South Pennine Moors SAC and the Peak op onConstruction: Yes - op on pera onOperation: Uncertain -Reservoir RaiseEmbankmentStructure by raising the weir height by 1m. This would require a modification to theimpoundment licence. The principal construction elements of this option are:• Remove the wave wall, footpath and crest road from dam. Raise the height of the puddle clay core by 1m (puddle 1m deep, by 2m wide by 311m long). Providewaterpr of mass concrete fill to the upstream side of the raised core, to crestlevel. Proovide tarmac or similar crest protection. Install a new reinforcedconcrete wave wall, standing 1.07m above the new raised crest of the dam, andtie the base of the wall to the top of the new clay core. Wave wall to be 311mlong.aise the existing bellmouth overflow weir by 1mRReinstate the public highway across the dam, at the new crest elevation. .••• A d additional material to the downstream embankment to maintain he bankgraddient. Dam is 311m long by 32m high. Extend tunnel to accommodatte largerembankment. 

D strict Moors (South Pennine Moors Phase 1) SPA, which overlap with thetriibutary channels at the southern end of the reservoir. Precise effects cannotbe determined without micro-topographical analysis and site survey, but anyraising of reservoir height will directly affect the geographical extent of the SPA and SAC (although interest features may not be affected); this would certainly bea significant effect and potentially adverse, and would be unavoidable - however,it would appear unlikely that a substantial area of the sites would be affected.Construction will be a substantial undertaking with the potential for significanteffects on these sites (particularly breeding birds) if not suitably mitigated. All downstream receptors are a substantial distance away, and no operational effectswould be anticipated although there is a theoretical risk of local microclimatechanges depending on the precise storage parameters. 
WR077c Fernilee Reservoir- This option would involve an increase in the capacity of the Fernilee Reservoir This reservoir is located near the South Pennine Moors SAC and the Peak 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Yes -RaiseEmbankmentStructure by raising the weir height by 1m. This would require a modification to theimpoundment licence. The principal construction elements of this option are:• Replace the existing cast iron weir plate, with new plate 1m taller, increasingstorage by approximately 351,649m3.• Remove the wave wall and cr st road from am. Raise the height of the puddleclay core by 1m (puddle 1m deeep, by 1.5m widde by 230m long). Provide tarmacor similar crest protection. Install a new reinforced concrete wave wall, standing1.38m above the new raised crest of the dam, and tie the base of the wall to thetop of the new clay core. Wave wall to be 230m long.Reinstate the public highway across the dam•• Add additional material to the downstream embankment to maintain the bankgradient. Extend tunnel to accommodate larger embankment. Relocatedownstream valve house.• Increase the height of the ‘flood protection berm’ by 1m, which runs alongsidethe west side of the overflow channel.• Increase the height of the access road by 1m to maintain height of the roadabove top water level, including embankment section over the inlet. Road runsfor 1.8km along the east rn shoreline of the re ervoir.• Replace the road bridgee which runs over the sspillway channel at the rightabutment. This is a very substantial masonry structure with multiple arches.Replace with single span structure, set at new crest level. 

District Moors (South Pennine Moors Phase 1) SPA. Construction will be asubstantial und rtaking with the potential for significant effects on these sites(particularly breeeding birds) if not suitably mi gated. All downstream receptorsre a substantial distance aw y, and no operattiiona effects would be anticipatedaalthough there is a theoreticaal risk of local microcllimate changes depending onthe precise storage parameters. 
effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects possible butsignificant or significantdverse effectsaavoidable withestablished operationalmitigation (e.g. licencecontrols) 
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Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 11 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR079a Appleton Appleton Reservoir is only used as an emergency fire-fighting supply for an No European sites or features are exposed to the likely effects of this scheme. op onConstruction: Yes - no op on pera onOperation: Yes -Reservoir,Warrington industrial customer in Warrington. The scheme would require:• Reinstate Appleton IR with a new or refurbished point of abstraction from thedraw-off tower located on the nor hern embankmentpumping station tto deliver 3 Ml/drraaww wwaatteerr pipeline between Appleton IR and Hill Cliffe SR siteNNNeeewww WTW facility built on the Hill Cliffe SR site to Appleton IR water•••• Likely requirement for sewer connection to discharge WTW waste productWR088 Alsager Boreholes The scheme would require:- The closest sites to this option are the Midlands Meres and Mosses Phase 2 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.)Operation: Uncertain -• New duty/standby boreholes (2No.) located at Alsager locatedin South Cheshire and North Staffordshire Permo-Triassic Sandstone AquiferUnit, max output 3 Ml/• Boreholes constructedd to 150m depth, two new borehole pumps (BH1 andBH2), rising main (assumed 100m long in each borehole), mechanical andelectrical equipment to deliver up to 3 Ml/d (duty/standby). New headworks onboth boreholes to asset s andard design.New WTW facility locatted at Alsager site•• New treated water transfer main to connect to Alsager SR
High Brownelson This option would involve a new borehole in the Carlisle Basin Triassic and 

Ramsar sites; the closest unit of this site is 3.5km from the proposed boreholes(Oakhanger Moss) so theoretically vulnerable to groundwater abstractionsalthough the nature of he site ensures it is unlikely to have s gnificanthydrological connectivitty with the underlying aquifer. It is unliikely thatabstraction volumes of 3 Mld would substantially affect these sites (although thiswould need to be confirmed). No construction effects. 

The new borehole would be located adjacent to the River Caldew which is part, 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures
Operation: Uncertain -WR092-W Bh Jurassic aquifer at High Brownelson and a new WTW. The principalconstruction elements of this option are:New borehole sized at 1 Ml/d at High Brownelson SRWTW••• NNeeww connection to High Brownelson SR 

WR096 Durdar Borehole The scheme would require: 

of the River Eden SAC. Construction effects are likely to be avoidable withestablished measures but more analysis of the potential operational effects is required, particularly regards any connectivity between the aquifer and the river.The yield (1Mld) would se m to be unlikely to affect the river, although thiswould need to be confirmeed by the EA, and so operational effects are 'uncertain'at this stage.
This option will require a new borehole bstraction within 2km of the River 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitiga ionOperation: Uncerttain -to HighBrownelson SR • New borehole sized at 2 Ml/d at Durdar, new WTW(located either at Durdar or High Brownelson SR), new pipeline to HighBrownelson SR• Borehole constructed to 150m depth, one new borehole pump, rising main(assumed 100m long), mechanical and e ctric l equipment to deliver up to 2Ml/d. New headworks on both borehollees to aasset standard design• New WTW facility located either at Durdar or High Brownelson SR 

Eden SAC and pipeline crossings of the saame river. The SAC will be vulnerableto construction effects although these are likely to be avoidable with established measures, such as construction best practice or timing works to avoid breeding /migration periods. The operation of the scheme may affect flows within theEden depending on connectivity and so additional information would be requiredto support this as a preferred option. Operational effects are therefore'uncertain' at this stage. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigation 
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Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 12 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR097 Kirklinton This option would involve new boreholes ocated at Scaleby and Newtown, new This option will require the construction of boreholes and pipelines near several op onConstruction: Yes - op on pera onOperation: Uncertain -Boreholes 

WR098 Thr apwood 

WTW, a treated water transfer to Waygil Hill SR, and an upsized treated waterconnection to Prior Rigg SR. The principalll construction elements of this optionare:• New boreholes (2No.) located in the Scaleby area , to deliverup to 2.5 Ml/d output operating in duty/standby mode• New raw water transfer pipeline between Scaleby to combine with two newboreholes in the Newtown area,• New boreholes (2No.) located at Newtown, to deliver up to 2.5 Ml/d outputoperating in duty/standby mode• Combined raw water main (capacity 5 Ml/d) between Newtown and WaygillHill SR• New WTW ocated at Waygill Hill site to treat up to 5 Ml/d, transfer toexisting Waygilll Hill SR storage• New increased capacity treated water main between Waygill Hill SR and PriorRigg SRThis option would involve new boreholes located at Threapwood a new WTW, , 

European sites, including the River Eden SAC ( re le within 1km of RiverIrthing; pipeline crossings); Walton Moss SAC (boborehohole within 3km; pipeline within 2km); Bolton Fell Moss SAC (pipeline within 2km); and the North PennineMoors SAC and SPA (WTW within 100m). Of these, the River Eden SAC andthe North Pennine Moors SAC and SPA will be most vulnerable to constructioneffects (although these re likely to be avoidable with established measures, suchas construction best-praactice or timing works to avoid breeding / migrationperiods). With regard to operation, the aquifer is not fully understood andwhilst water is likely to be available based on EA data, the use of the boreholes has the potential to affect the River Irthing or its tributaries (and hence the RiverEden SAC) depending on the connectivity with the aquifer; and potentiallyWalton Moss (although this is a raised ombrotrophic mire so significantconnectivity would not be expected). Operational effects are 'uncertain' at thisstage.This option will require the construction of a borehole and pipeline ~3km from 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Uncertain -Boreeholes 

WR103 Croft Boreholes 

treated water transfer to he Vyrnwy main and Malpas SR. The principalconstruction elements of tthis option are:• New duty/standby boreholes (2No.) located at Threapwoodlocated in Middle Dee GW Unit, max output 2 l/d, new WTW, new treatedwater transfer main to connect to Vyrnwy LDTMM BSPs. 
This scheme would require:

the River Dee and Bala Lake SAC. Construction effects are likely to be avoidable with established measures, such as construction best practice or timingworks to avoid breeding / migration periods). With regard to operation, directeffect on the River Dee are unlikely due to the distance but the new boreholewill be djacent to a minor tributary; theref re, although signif cant adverseeffects aare unlikely operational effects are coonsidered 'uncertaiin' at this stage.
No s gnificant effects anticipated assuming established measures (distance). 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationOperation: Yes -

WR108 Mow Cop 

Reinstate and refurbish two boreholes at Croft•• Two new borehole pumps, rising main, headworks on each borehole to deliver5 Ml/d peak from each borehole (duty/standby)• New WTW within existing WTW site sized at output of maximum 5 Ml/d • New 5.5km treated water main between Croft and Lightshawto blend with output of existing WTW in Lightshaw SR
This option would involve the reinstatement of Mow Cop borehole Cheshire, , 

Existiing abstraction licence, 

No impact pathways; within terms of existing licence; nearest site over 7km 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.)Operation: Yes -Borehole with an upgraded water treatment works facility. The principal constructionelements of this option are:• Reinstate and refurbish Mow Cop borehole and WTW locatedto the north of Congleton• New or upgraded WTW facility built within the Mow Cop WTW building 
away. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 
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Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 13 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR117 Grindleton This option involves a new WTW o treat censed volumes from Grindleton No impact pathways; within terms of existing licence; nearest site over 8km op onConstruction: Yes - no op on pera onOperation: Yes -(Lowcocks) andWaddingtonSprings and Waddington Springs using existting pipelliines. The principal constructionelements of this option are:• Collection ofWaddington Springraw water from Grindleton Springs and• new WTW located at Waddington High Level SR and Lowcocks SR usingexisting ra water transfers• Treated wwater to Lowcocks SR and Waddington High Level SR
WR123 Helsby and Foxhill The scheme would require: 

away. 

Construction would require works within 4km of the Mersey Estuary SPA 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.)Operation: Uncertain -Boreholes • Reinstate and refurbish Helsby boreholes; new boreholepumps, M&E, headworks, all located on the existing Helsby WTW site(redundant), max capacity 3 Ml/d• Utilise existing 6” CI pipeline (redundant) between Helsby and Helsby SR(redundant) to transfer up to 3 Ml/d raw water to• New c.1.6km raw water main between site of redundant Helsby SR to FoxhillWTW• Blend with existing Foxhill BH water (8 Ml/d), modify existing disinfection foradditional 3 Ml/d at Foxhill WTW• Combined pumping of 11 Ml/d through existing 16” main to blend with waterfrom Simmonds Hill WTW
WR124 Ashton Boreholes This option involves the reinstatement of the Ashton borehole Cheshire, 

although effects on the features of these sites can be avoided with established measures, such as construction best practice or timing works to avoid breeding /migration periods. Operation would require ncreased exploitation of theaquifer, although the precise effects of operatiion is uncertain - it is assumed thatoption has the potential to reduce flows into the estuary via (for example)tthehe Hornsmill Brook. Additional investigation would be required to confirm thishence operational effects uncertain. 

No impact pathways; within terms of existing licence; nearest site (Oak Mere 

effects possible butsignificant or significantadverse effects clearlyavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 
Operation: Yes -(existing licence) with a new water treatment works facility, transfer of treatedwater to Duddon Common Booster site using existing main. The principalconstruction elements of this option are:Reinstate and refurbish the existing borehole at Ashton;New WTW designed at maximum abstraction licence limit of 4.5 Ml/d••• Utilise existing main to connect toand blend with Dee treated water site of Duddon Common Booster 

SAC / Midland Meres and Mosses Phase 2 Ramsar) over 6km away. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 
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Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 14 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR130 Desalination - The scheme would require: This scheme would require an intake from the River Eden SAC (less than 1k op onConstruction:- op on pera onOperation: No -Carlisle 

WR131 Desalination -

• New abstraction from the River Eden in the vicinity of New Sandsfield– indicative location only• New desalination plant WTW ocated in the same area as the abstractionpoint, sized for a c pacity of 5 Mll/dConnection of waaste stream to existing sewer•• New treated water pipeline to connect to High Brownelson SR
This scheme would involve a new esalinati n plant on the Wirral peninsula; a 

upstream of the Solway Firth SAC and Solway Flats and Marshes SPA / Ramsarites). Scheme oper tion would certainly have significant effec s on thessupporting habitats aand inte est features of these sites and a sttrong possibility ofadverse effects (e.g. fish entrrainment, water intake, brine discharge (dependingon waste stream process). Construction of the scheme will also have significanteffects. Substantial a ditional investigation is likely to be required to support thisoption as a preferredd option.Construction would be required within the catchments of the Dee Estuary SAC 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toConstruction: Yes -

significant effectscertain and adverseeffects pot ntiallyunavoidablee. 
Operation: No -Wirral 

WR132 Desalination -

new WTW; and transfer of treatedd water too Cross Hill SR. The principalconstruction elements of this option are:• New abstraction from the Mersey estuary in the vicinity of Alfred Dock• New WTW at the same location, sized at 20 Ml/d, connection of waste streamto sewer• New treated water pipeline to connect to Cross Hill SR 
This scheme would involve a new desalination plant; a new WTW; and transfer 

/ SPA / Ramsar sites and (notably) the Mersey Estuary SPA / Ramsar, althougheffects on the features of these sites are likely to be avoidable with established measures, such as construction best practice or timing works to avoid breeding /migration periods. Operation would require abstraction from the MerseyEstuary and (pr sumably) the discharge of brine to the same site; the operationwould almost ceertainly have significant effects on the supporting habitats andinterest features of the Mersey Estuary SPA / Ramsar and potentially adverse effects. Substantial additional investigation is likely to be required to support thisoption as a preferred option.Construction would be required within the catchment of the Mersey Estuary 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction: Yes -

significant effectscertain and adverseeffects pot ntiallyunavoidablee. 

Operation: Uncertain -Liverpool 

WR133 Desalinati -

f treated water to Prescott SR. The principal construction elements of thisooption are:• New abstraction from the River Mersey estuary in the vicinity of SeaforthDock, indicative location only• New WTW at the same location, sized at 20 Ml/d and 50 Ml/d, connection ofwaste stream to sewer• New treated water pipeline to connect to Prescot SR 
The scheme would require: 

SPA / Ramsar, although effects on the features of these sites are likely to be avoidable with established measures, such as construction best practice or timingworks to avoid breeding / migration periods. Operation would requireabstraction from the Mersey Estuary and (presumably) the discharge of brine tothe same site; the operation would almost certainly have significant effects on the supporting habitats and interest features of the Mersey Estuary SPA / Ramsarand potentially adverse effects. Substantial additional investigation is likely to berequired to support this option as a preferred option.
This scheme w uld require an intake from the estuary of the River Derwent 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level avoidance ormitigation measures 
Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasuresOperation: No -Workingtoonn • New abstraction from the Solway Firth in the Workington area, indicativelocation, sized at a capacity of 20 Ml/dNew WTW at Workington, connection of waste stream to existing sewer•• New treated water pipeline to connect to Moota Hill SRwhich will be available following completion of the Thirlmere transfer scheme in2022 
(immediately doownstream of the River Derwent and Bassenthwaite Lake SAC).Scheme operation would certainly have significant effects on the mobile interestfeatures of this sites and a strong possibility of adverse effect (e.g. fishentrainment, water intake, brine discharge (depending on wasste streamprocess)). Construction of the scheme may also have significant effects.Substantial additional investigation is likely to be required to support this optionas a preferred option. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscertain and adverseeffects pot ntiallyunavoidablee. 
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Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 15 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR138 Ellesmere Port- This scheme would involve effluent reuse using flows from Ellesmere Port This scheme would presumably reduce flows into the Mersey Estuary SPA / op onConstruction: Yes - op on pera onOperation: Uncertain -WwTW FinalEffluent Reuse WwTW and treatment at Little Stanney WTW for non-potable supplies. Theprincipal construction elements of this option are:• New WTW to treat final effluent to non-potable standardsExisting infrastructure will be used to transfer into non-potable network. 
WR139 Castle Carrock– The scheme would require: 

Ramsar via the River Gowy (which discharges at Stanlow Point); additionalinvestigation would be required to confirm effects on the estuary and permittedabstraction volumes (hence operational effects uncertain). Construction effectslikely to be avoidable through established measures. 
This scheme would presumably reduce flows into the River Gelt (part of the 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitiga ionOperation: Uncerttain -WwTW FinalEffluent Reuse • Utilisation of final effluent from Castle Carrock WwTW,transfer to Castle Carrock WTW inlet• Modifications to existing WTW process to account of new proportion ofeffluent.• From analysis of DWF data, this was reported as 69 m3/d. 50% of DWF takenas maximum option capacity.• Utilisation of existing infrastructure to transfer into potable network.WR145 Whitehaven and The scheme would require: 

River Eden SAC); additional inves igation would be required to confirm effectson the estuary and permitted absttraction volumes (hence operational effectsuncertain). Construction effects likely to be avoidable through establishedmeasures. 
T s scheme would presumably alter flows into the River Derwent estuary, 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitiga ionOperation: Uncerttain -Workington FinalEffluent Reuse • New abstraction from outfall of Whitehaven WwTW andpumping station for up to 6 Ml/d transfer• New pipeline between Whitehaven WwTW and Workington WwTWabstraction from outfall of Workington WwtW, sized at 10 Ml/d•• NNeeww pumping station and pipeline between Workington WwTW and newWilliamsgate WTW 

whihich may affect mobi e features from the River Derwent and BassenthwaiteLake SAC. This is likelly to be relatively minor although additional investigatwould be required to confirm effects on the estuary and permitted abstractiioonnvolumes (hence operational effects uncertain). Pipelines would be near the RiverD rwent SAC but construction effects likely to be avoidable through establishedmeeasures. 
effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigationmeasures 
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Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 16 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR149 Lightshaw The scheme would require: Risk borehole will effect Manchester Mosses SAC ue to distance of 3.5km; op onConstruction: Yes - op on pera onOperation: Uncertain -Increased WTWCapacity 

WR151 Reduction in Raw 

• Reinstate and refurbish two existing boreholes at Croft asraw water sources; transfer to Lightshaw WTW using new RW main togetherwith RW from Kenyon boreholes (no refurbishment needed as sitecurrently in use and RW main betweenKenyonKenyon and Croft is used)• Reinstate and refurbish one existing borehole at Landside asraw water source; transfer to Lightshaw along existing RW main• Reinstate and refurbish one existing borehole at Lightshaw asraw water source; transfer to Lightshaw using existing RW main• Refurbish existing WTW to treat full 32 Ml/d (including Landside andLightshaw) and extend to 35 Ml/d (to include Croft and Kenyon) NB: The BHcapacities are greater than the WT capacity, this is intentional to allowrotation of boreholes to minimise WWQ risks• Utilise existing 5.5km treated water main between Lightshaw and Croft SR 

however adverse effects unlikely. Assumed coveredd by currently licence butneeds to be confirmed. Construction effects can be avoided through scheme-level mitigation/avoidance. 

This option would involve refurbishment (etc) to raw water mains supplying five There will be no operational effects (DO achieve by reduced leakage)WTWs (Fishmoor, Royal Oak, Lancaster, Watchgate, Wybersley. The scope . 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Yes -Water Losses 

WR159 Compensation 

and extent of the mains replacement is not clear at this point. Construction effects cannot be assessed without ddetails on mains l cations /extent of replacement works but it is likely that significant effects oon Europeansites will be avoidable with established measures. 
This option would involve the installation of automated compensation control to~ The works ar minor and construct on effects are likely to be avoidable with 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -Over Release Control Group 2R gionalReeservoirs 
WR160 Compensation 

conserve reservoir storage at a number of reservoirs ( 76); this would allowre eases to be more c osely controlled whilst maintaining the compensationrelleases. The principall construction elements of this option are:• Construction of new automated penstock arrangements at the reservoir sites,in order to control compensation to licence requirements. 
established meeasures. Operation wiithin terms of existing licences. 

This option would involve the installation of automated compensation control to The works are minor and construct on effects are likely to be avoidable with 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes - noOver Release Control Group 1Reservoir Groups cons rve reservoir storage at a four impoundment reservoirs (Thirlemere,Haweeswater, Vyrnwy and Rivington); this would allow releases to be morelosely controlled whilst maintaining the compensation releases. The principalcco ruction elements of this option are construction of new automatedpensnsttock arrangements at the reservoir sites, in order to control compensationto licence requirements. 
established measures. Operation wiithin terms of existing licences. effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 



           
               

                                                                    

                                        
                 

                       
        

                                                                                    

                                            
                 

                       
       

                                                                      
                      

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 17 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR162 Reduction in This option would involve refurbishment (etc) to raw water mains to reduce There will be no operational effects (DO achieve by reduced leakage). op onConstruction: Yes - op on pera onOperation: Yes -outages byrefurbishment(EnhancedMaintenance) ofRaw WaterInfrastructure 

leakage. The pipelines included in this option are as follows:Windermere to Watchgate WTWUllswater to Haweswater Reservoir••• River Lune to River Wyre and River Wyre to Franklaw WTWThe principal elements of work required are estimated as requiring therefurbishment of 42.7km of raw water pipelines. The method of refurbishmentis assumed to be 90% structural lining and 10% open cut. 

Construction effects cannot be assessed without ddetails on mains locations /extent of open cut replacement orks but t is likely that significant effects onEuropean sites will be avoidable wwith establiished measures. 

WR163 Reduction in This option would involve reductions in outages of raw water transfer systems-

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures
Construction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.)Operation: Yes -outages of RawWater TransferSystems(Windermere &Ullswater) 
through pro active asset condition assessment and smart operation of non-nfrastructure assets (Windermere & Ullswater). The raw water transfersiincluded in this option are Windermere o Watchgate WTW and Ullswater toHaweswater Re . The option would be tto install pro-active asset conditionassessment toolss (temperature, vibration, pressure) so that a condition / performance based maintenance regime can be implemented at pumping stations,to improve asset availability. Option also includes full remote operation andautomation of pump assets linked to gauging stations, to enable automation ofpumping above "hands-off flow". 

There will be no operational effects (DO achieved by improved asset operationalmanagement). Construc ion effects cannot assessed without details onlocations of uprated assetts but these will all bebe minor works within existingoperational sites and so significant effects on European sites will be avoidablewith established measures. 

WR165 Maximise Pumping This option would operate within the existing licence terms but maximise Assuming that all existing licence conditions regarding compensation flows etc 

effects possible butsignificant or significantadverse effects clearlyavoidable withestablished scheme-level av idance ormitigatioon measures 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)
Operation: Yes -from Windermereand UllswaterBetween March-October. 

pumping from Windermere and Ullswater between March-October (subject toall existing constraints and only when Haweswater is below 95% storage). are met then there will be no significant operational effects as a result of thisoption. No construction required. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 



           
                                                        

                                

                                                                                                      

                 

                    

                                          
                                                                                                     

                
                    

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 18 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR166 Penrith Boreholes This option would involve the installati n of new boreholes in the Eden Valley This option would involve the installation of five new boreholes within 1 - 2km- op onConstruction: Yes - op on pera onOperation: Uncertain -to DemmingsMoss SR near Penrith; new raw water pipeline too new Brougham Castle WTW; new PSand treated water transfer to D mmings Moss SR.The principal construction elemeents of this option are:• 5No. new boreholes located to abstract from the Penrith Sandstone aquifer inthe vicinity of Penrith•••••• New raw water main between each site (from north to south) to delivercombined flow: #1 to #2: 3 Mld; #2 to #3: 6 Ml/d; #3 to #4: 9 Ml/d; #4 to #5: 12Ml/d plus #5 combined flow 15 Ml/d• New WTW at Brougham Castle to treat 15 Ml/d• New PS and TW main between Brougham Castle WTWand Demmings Moss SR
WR167 Delph Reservoir Drought permit allows compensation flow to be reduced from 3.7 to 1.0M Ml/d 

of the River Eden SAC, and long distance pipelines crossing the River Eden SACand running near the Lake District High Fells SAC and the Asby Complex SAC.Despite the scale of t works it is likely that most construction effects can beavoided with establis hehed measures. With regard to operation, this wouldrequire incr ased exploitation of the Penrith Sandstone aquif r and so thepotential effeects of this on the River Eden SAC (and downstreeam receptors)would need to be fully understood for the HRA. The quantity of water availableneeded for abstraction is uncertain and would need to be discussed with theEnvironment Agency. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Yes -

WR168 Dovestone Drought permit allows compensation flow to be reduced from 15.9 to 10.0 or 

The Drought Plan considers there to be no impact pathway between the schemeand any European sites within the vicinity. 

Rochdale Canal SAC is the only downstream European site from the Scheme. 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Uncertain -Reservoir 5.0 Ml/d. There is no construction phase associated with this drought option. The Drought Plan states no adverse operation impacts on the Rochdale CanalSAC were reported from prev us assessments. And therefore, no likelysignificant effects of the operatiioon of the drought option on this site are antcipated, either alone or in combination. Further assessment advised if Schemeis selected as preferred option, however unlikely to cause significant effects. 
effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationf acceptableooperational mitigation 



            
                                                                    

                                                                                                        
                   

                                                                                                                                                                                                             

                   
                        

                                                                
                          

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 19 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR169 Jumbles Reservoir Drought permit allows reduced compensation flow from 19 9 to 12 0 or 6 0 Ml/d. . . The Drough Plan considers there to be no European sites within the zone of' op onConstruction: Yes - no op on pera onOperation: Yes -

WR170 Longdendale Drought p rmit allows reduced compensation flow from 45 5 to 22 5 r 15 0. . .

nfluence of tthe Scheme. There are two SAC s within 20km, however there is noiimpact pathway. 

The Drought Plan reports there to be no adverse operational impacts on the 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nnooLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Uncertain -

WR171 

Reservoirs Ml/d. Theree is no construction phase associated with this drought optioon. 

River Lune LCUS Drough permit allows prescribed flow to be reduced from 365 0 t a minimum.

South Pennine Moors SAC. And, therefore no likely significant effects of theoperation of the drought optio on this site are anticipat d, either alone or incombination. Further assessmennt advised if Scheme is seleected as preferredoption, however unlikely to cause adverse effects. 
The Drought Plan reports: "T e River Lune is on of the five major freshwater 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (mod lling etc)of scheme opeerationand / or identificationf acceptableooperational mitiga ionOperation: Uncerttain -

WR172 

Abstraction of 200Ml/d. There is no construction phase associated with this droought option. 

ivington - Drought permit allows for compensation flow to be reduced from 3 9 to 2 0. .

sources to Morecambe Bay whhich also include thee Rivers Level, Kent, Keer,Wyre. It is noted that the River Lune was not considered within theEnvironment Agency's Review of Consents process. It is acknowledged that theReview of Consents was carried out on the existing licence and ot the droughtoption proposed. An Environmental Assessment Report has beenn prepared forthe drought option for drought con ngency planning purposes in 2016. Thereport concluded no adverse operattiional impacts on the Morecambe BaySAC/SPA. Therefore, no likely significant effects of the operation of the droughtoption on this site are anticipated, either alone or in combination." However,effects are likely to vary if the option is employed 'permanently' rather than as atemporary option during drought periods and so further information onoperation would be required if considered as a preferred option.
The Drough Plan confirms that there are no European sites within the zone of 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (mod lling etc)of scheme opeerationand / or identificationf acceptableooperational mitigationmeasures 

Operation: Yes - noRReservoirsBrinscall Brook Ml/d influence of tthe scheme. There are no impact pathways to the European siteswithin 20km. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 
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Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 20 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR173 ivington - Drought permit allows compensation flow to be reduced from 3 9 to 2 0 Ml/d. . The Drough Plan confirms that there are no European sites within the zone of op onConstruction: Yes - no op on pera onOperation: Yes -ReservoirsWhite Coppice 

WR174 Ullswater Drought permit allows the reduction of h nds-off flow conditions to a minimum-

influence of the scheme. There are no impact pathways to the European siteswithin 20km. 

The Ullswater drought option has been the subject of previous environmental 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction:-

effects or clearly nnooLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Uncertain -of 95Ml/d and a relaxed 12 month rolling aabstraction licence limit. studies. The only ecological fea ure screened in for furthersssseessssmmeenntt in the 2016 report was th upsttream migration of Atlantic salmonaaand sea trout, as agreed following exteensive stakeholder consultation. The assessment has concluded that there is a negligible impact on lake level and anegligible impact on river flows as a result of implementing the drought permit.Consequently, there are negligibl impacts on the physical environment of theriver, including water quality. Thee assessment concluded that he impacts ofdrought perm t implementation on upstream migration of adultt salmon and seatrout are negl gible. The short term and very small magnitud of changes in riverflows in the Riiiver Eamont (less than 10% within the study areea from the outflowof U lswater to the confluence with Dacre Beck only) are considered unlikely toresullt in significant changes in migratory opportunity to adult fish. It is also notedthat during a per od of natural environmental drought, adul fish waiting omigrate are consiidered more likely to be present lower in tthe catchmentt and,therefore, adult fish are less likely to be present within the reach of the riverunder the influence of the drought permit.Therefore, no likely significant effects of the operation f the drought option onthese sites are anticipated, either alone or in combinatioon. However, effects arelikely to vary if the option is employed 'permanently' rather than as a temporary option during drought periods and so further information on operation would berequired if considered as a preferred option. 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

significant effectscannot be excludedwithout additionalanalysis (mod lling etc)of scheme opeerationand / or identificationf acceptableooperational mitigationmeasures 



            
                                                                                                                                                                                                                                                                                  

                   
                        

                                                                                                                                                   

                   

                        

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 21 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR175 Lake Vyrnwy Drought permit allows reduced compensation flow from 45 0 to 25 0 Ml/d. . . An Environmental Re ort has been prepared for the drought option for drought op onConstruction: Yes - no op on pera onOperation: Uncertain -

WR176 

There is no construction phase associated with the drought option 

Drought permit reduces hands-off flow co ditions to a minimum of 95 Ml/d and-

contingency planning ppurposes. No adverse impacts on the Severn Estuary SAC or SPA were reported. The Environment Agency has confirmed that the Vyrnwyabstraction was scop d out of the Revie of Consents before Stage 3 (althoughit is noted that th Reeview of Consents wwas carried out on the existingabstraction licencee, and not the drought option).The Vyrnwy Aqu duct on the Montgomery Canal is t e aqu duct that carriesthe canal over thee River Vyrnwy and belongs to Britishh Wateerways. This isdistinct from the aqueduct which transfers raw water from Vyrnwy to UU’sOswestry water treatment works. Information from British Waterways is thatthe Montgomery Canal is fed indirectly by the Llangollen Canal via FranktonLocks; by con rolled feeds from the River Severn at Penarth (upstream of theco fluence wi h the River Vyrnwy), the River Morda at Maesbury Mill, t e RiverTannat just upstttream of Carreghofa Locks and the Lledan Brook at Welshhpool;and an uncontrolled feed at Rednal Moss near Aston. There is no connectivity ofMontgomery Canal with UU’s Vyrnwy Reservoir, UU’s Vyrnwy aqueduct ortthhee Afon Vyrnwy. The findings of the Environmental Report confirm that theoperation of the drought option will not result in likely significant effects.However, further details of scheme and assessment and scheme-specific de ailedmodelling required to determine effects of scheme and operation of the opttionis concluded as uncertain at this stage.The Drought Report states: "The hydrological influence of the scenarios on the 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (mod lling etc)of scheme opeerationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Uncertain -Lake Windermere:Scenario 1 a relaxed 12 month rolling abstraction licennce limit. Morecambe Bay SAC, SPA and Ramsar ar ikely to be insignificant given therelative volumes of water involved and thee llarge attenuation volumes available inMorecambe Bay (Confirmed by Environment Agency and Natural England). Inddition, it is noted that the site is primarily designated for features of interestaassociated with coastal habitats alone. Therefore, no likely s gnificant effects ofthe operation of the drought option on these sites are anticiipated, eith r aloneor in combination.” However, effects are likely to vary if the option is eemployed'permanently' rather than as a temp rary option during drought periods and sofurther information on operation woould be required if considered as a preferredoption. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (mod lling etc)of scheme opeerationand / or identificationf acceptableooperational mitigationmeasures 
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Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 22 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR177 Drought Permit allows rolling abstraction limit Permits drawndown of lake level. Scenario 2 includes a relaxation of 12-month rolling abstraction licence limi and op onConstruction: Yes - no op on pera onOperation: Uncertain -

WR178 

Lake Windermere:Scenario 2 

Swineshaw 

(up to a maximum of 0.5m below weir crest). There is no construction phase ofthe drought option permit drawdown of lake level (up to a maximum of 0.5 m below weir crestt).During periods of lake drawdown, releases to the River Leven would be made by the EA through their fisheries sluice depending on the prevailing requirementsof the river. The hydrological influence of the scenarios on the Morecambe BaySAC, SPA and Ramsar are likely to be insignificant given the relative volumes ofwater involved and the large attenuation vol mes available in Morecambe Bay(confirmed by Environment Agency and Natuural England) In addition, it is notedthat the site is primarily designated for features of int rest associated withcoastal habitats alone. T refor , no likely significan eeffects of the operation ofthe drought option on thheese sitees are anticipated, eitther alone or in combination. However, effects are likely to vary if the option is employed permanently ratherthan as a temporary option during drought periods and so further informationon operation would be required if considered as a preferred option.The Drought Permi report states there is only a small potential intersecti n 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (mod lling etc)of scheme opeerationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Uncertain -Boreholes Drought Plan allows abstraction of up to 4Ml/d from Swineshaw Boreholes 2 and3 between the estimatted rec arge zone and Pennine Moors SAC, and that noolikely significant effects of thhe operation of the drought option on his site areanticipated, either alone or in combination. The report states thatt UU willmmission a walkover survey to take place during spring / summer 2017 toccoonfirm this (it is not clear whether this has been undertaken, or the results of this). Minor construction works are required to bring the boreholes back onlineas a drought source option although significant effects can be avoided wi hnormal measures. Operational effects are considered uncertain at this sttagealthough additional data may be available to determine this. 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

significant effectscannot be excludedwithout additionalanalysis (mod lling etc)of scheme opeerationand / or identificationf acceptableooperational mitigationmeasures 



           
                                                                                                                                                                                          

                
                    

                                                
                                                        

                 

                                                                     

                                                                    

                 

                       

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 23 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR179 Bowscar; Incre se annual licence limit to enable continuation of he maximum The Drought Plan states that the Environmental Report has been prepared for op onConstruction: Yes - no op on pera onOperation: Uncertain -Gamblesby; TarnWood Boreholes daily aabstraction rate as annual limit constrains abstracttion. There is noconstruction phase associated with this drought option. drought contingency planning at the Eden Valley boreholes sit s which reportconcluded that the reduction in water level under the proposeed ro permitwill not be significantly lower than the predicted water level ddrougughtht underthe normal abstraction scenario. Similarly, no major changes iinn aaverage velocity,depth, wetted width or wetted area are predicted. The results of thehydrogeological ssessment indicate that the drought option at Bowscar isunlikely to have aa measurable impact on flows in the River Eden SAC (due to thelarge size of the river at this point). Therefore, no likely significant effects of theoperation of the dr ught option on European designated sites are anticipated,either alone or in coombination. It can be extrapolated that it is unlikely that anincrease in licence limits would have an adverse effect. However, effects arelikely to vary if the option is employed 'permanently' rather than as a temporary option during drought periods and so further information on operation would berequired if considered as a preferred option.
WR801 Townhead Farm This option would involve an abstraction trade from existing non-water industry The scheme w ll utilise exis ing l cenced volumes and so no perational effects 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes -

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Yes -to DemmingsMoss abstraction licence holder Lagoon at Townhead Farm with unused abstractionlicence of 1M gallons/day. The principal const uction elements of this option are:intake and abstraction at Townhead FarrmWTW, sized at 5 Ml/d maximum capacity••• NNNeeewww pumping station and treated water transfer to Demmings Moss SR 
would be anticiipated. Consttructiion of the pipeline is likely too pass within 1km of several European sites, notably a unit of the North Pennine Dales Meadows SAC,which lies on both sides of a minor road that is currently proposed for the pipe;however, effects on these sites will be avoidable with established measures. 

WR802 Abstracti n Trade This option would involve an abstraction trade from existing non-water industry The scheme w ll utilise existing licenced vol es and so no operational effects 

effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measuresConstruction: Yes -

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -Bromboroough abstraction licence holder on the Wirral (Bromborough). The principalconstruction elements of this option are:Refurbishment of existing industrial boreholesborehole WTWs situated at Bromboroughraw water main between Bromborough and Cross Hill SR•••• NNNeeewww WTW located at Cross Hill SR, transfer of water to existing treatedwater storage 

would be anticiipated (although available volumumes need to be confirmed by theEA). Construction works will take place near the Dee Estuary SAC / SPA /Ramsar sites and the Mersey Estuary SPA / Ramsar, although effects on thefeatures of hese sites are likely to be avoidable with established measures, suchas constructtion best-practice or timing works to avoid breeding / migrationperiods. 
effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 



           
                                                                                               

                                                                                                                                      

                    

                    

                   
                                     

                                   
      

                                         
                

                      

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 24 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR811 Cow Gr en IR to This option would involve a 40 Ml/d transfer from the Northumbrian Water- This option, as currently proposed would require a pipeline across the North-, op onConstruction:- op on pera onOperation: Uncertain -River Edeen andCumwhintonWTW Cow G en IR to discharge10 Ml/d into River Eden to be re abstracteddownstrreeam, treated and transferred into CRZ. The principal constructionelements of this option re:• New intake structure aand screens at Cow Green (invasive species protectionrequired)Raw water pumping station at reeww raw water transfer main from CCooww GGreeeenn to Appleby Booster PS••• NNNew gravity main (10 Ml/d) to suitable River Eden discharge pointNew abstraction intake on River Eden near Cumwhinton WTW•• WTW modifications, if required, to treat the additional new water source atCumwhinton WTW• New treated water transfer pipeline and pumping station (if needed) betweenCumwhinton and Castle Carrock SR, sized at 10 Ml/d max flow
WR823 Aspull Sough Mine The scheme would require:

Pennine Moors SPA and the Moorhouse Upper Tees ale SAC (no roadsvailable on the currently proposed route). This wouldd have significant andlmost ertainly adverse effects. A road route, avoiding he SAC, would involveaaa significcant detour with cost implications. With reg rd tto operation, thescheme w uld be a ransfer of raw water between caatchments requiring adischarge oof raw watter to the River Eden SAC which will have significant effectsand a substantial risk of adverse effects (e.g. invasive species transfer). It is alsonot clear whether the scheme will utilise existing licenced volumes and sohy rological effects may occur on downstream sites in Teesdale. Substantialaddditional analysis is likely to be required for the HRA if this is selected as apreferred option. 
No significant effects anticipated assuming established measures (over 3km to 

Uncertain significantffects cannot beeexcluded and mayrequire theidentification ofbespoke mitigationmeasures oramendments toscheme design at theplan level 

Construction: Yes - no 

significant effectscannot be excludedwithout additionalanalysis (modelling etc)of scheme operationand / or identificationof acceptableoperational mitigationmeasures 

Operation: Yes -New water abstraction from Aspull Sough mineNew WTW, treatment to potable standardTransfer to IRZ storage at Aspull SR•••• A new abstraction licence will be granted by the Environment Agency 
WR825 Bridgewater Canal The scheme would require: 

nearest site; no impact pathways). New abstraction licence required fromEnvironment Agency. 

closest site to this option is the Manchester Mosses SAC (over 5 km away). 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive)
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spareOperation: Yes -Mine New water abstraction from Bridgewater canal mineTreatment to potable standards••• Connection to trunk main system (15” main) at Worsley basin area• A new abstraction licence from the Environment Agency 
TThehe SAC is not vulnerable to construction and no operational effects areanticipated (no impact pathway) from this option. New abstraction licencerequired from Environment Agency, hence 'uncertain' operational effects. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 



           
                      

                                          
                                                 

                                      
                       

                                 
                                      

                                                   
                                  

                       

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 25 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR826 Clough Foot This scheme would involve new abstractions from existing Coal Authority mine Minewater currently treated and discharged to environment so scheme would op onConstruction: Yes - no op on pera onOperation: Yes -(WR826),Deerplay(WR827) and OldMeadows(WR832)minewater transfer to existing raw water storage. 

WR831 Hockery Brook 

discharg s at Clough Foot, Deerplay and Old Meadows; transfer via combinedraw wateer system to existing UU impounding reservoir; treatment and transferinto existing potable storage. The principal construction elements of this optionare:• New water abstraction from Clough Foot mine, averageflow 21 l/s (equivalent 1.8 Ml/d)• New water abstraction from Deerplay mine, average flow23 l/s (equivalent 2.0 Ml/d), already exists as scope WR827• New abstraction from Old Meadows mine, average flow 39l/s (equivalent 3.4 Ml/d), already exists as scope WR832• Raw water transfer to discharge to Clough Bottom IR vianew raw water pumping stations and new raw water mains• Raw water transfer systems to utilise gravity for pipeline routes as much aspossible (Deerplay and Old Meadows) in order to minimise pumping costs• Treatment through existing WTW system.This scheme would involve new abstractions from Hockery Brook mine; a new 

affect flows in local watercourses; however no WR dependent European sitesvulnerable. No construction impacts. 

Minewater currently treated and discharged to environment so scheme would 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of sparewater; etc.) 

Operation: Yes -Mine 

WR833 Silverdale Mine 

WTW; and transfer into existing potable storage. The principal constructionelements of this option are:Raw water abstraction from Hockery Brook mine.New WTW and treatment to potable standards••• Transfer to Aspull SR 
Water from disused mine would be treated to a standard to permit 

affect flows in local watercourses; however no WR dependent European sitesvulnerable. No construction impacts. 

No European sites within 3km; no pathways for construction or operational 

effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 
Construction: Yes - no 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.)Operation: Yes -discharge to tthehe environment. The principle construction elements include:• Raw water abstraction from Silverdale Mine. Assumed 2.7Ml/d capacity.New PS transfer to Alsager SR.•• New WTW located at Alsager SR and into potable storage. 
effects, although a new abstraction licence is required from the EnvironmentAgency. effects or clearly noLSE alone or incombination (e.g. noimpact pathways;features not sensitive) 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;tr nsfer of sparewaater; etc.) 



           
                                 

                                       

                      

Appendix C - Summary of Review of Additional (Non-Feasible) Options Page 26 of 26
Number Name Summary (from proforma) General Assessment Recommend Recommendti ? ti ? (O ti )WR845 Dalston BH to The principal construction elements of this option are:– Construction likely to be required near the River Eden SAC but effects likely to op onConstruction: Yes - op on pera onOperation: Yes -High BrownelsonSR Existing BH abstraction at Nestle factory DalstonRaw water ransfer main to High Brownelson SR (pumping required)eatment tto potable standard•••• TTrransfer to treated water storage in High Brownelson SR 

be avoidable with established measures. No significant operational effectsanticipated (existing abstraction licence). effects possible butsignificant or significantdverse effects clearlyaavoidable withestablished scheme-level av idance ormitigatioon measures 

effects or clearly nonoLSE alone or incombination (e.g. noimpact pathways;features not sensitive;within existing licence;transfer of spare 
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United Utilities WRMP 2019 
Habitats Regulations Assessment – Review of 
Additional Feasible Options 

1. Introduction 

United Utilities (UU) has commissioned Amec Foster Wheeler (AFW) to undertake the data collection and 

interpretation required to support a Habitats Regulations Assessment (HRA) of its WRMP, and to determine 

whether any aspects of the WRMP (alone or in-combination) could have significant or adverse effects on the 

integrity of any European sites.  As part of this process AFW undertook an initial review of the ‘feasible 
options’ identified by UU1; this review was not intended to provide a definitive conclusion on the likely effects 

of the final WRMP, but to inform UU’s selection of preferred options, by identifying: 

 those options that would appear to have an unavoidable risk of adverse effects on European 

sites (and which should therefore be avoided if possible); 

 those options where significant or adverse effects would not appear likely, assuming 

established avoidance and mitigation measures can employed at the scheme level; and 

 those options where effects are currently uncertain, which would require additional data or 

information on operation / construction to support a robust HRA of the WRMP. 

UU has subsequently identified additional feasible options that it may pursue, including one option (B2) 

designed to enable the transfer of water from the Lake Vyrnwy aqueduct near Oswestry to the Thames 

Water region via the River Severn and cross-country pipelines to the River Thames.  The operational and 

construction effects of the transfer itself (i.e. pipeline construction from Oswestry to the Severn; inter-basin 

water transfer to the Thames region) will be assessed by Thames Water as part of the HRA of its WRMP.  

This technical note provides a brief review of the likely effects of the UU enabling works for this option on 

European sites. 

2. Approach 

The approach is as per that set out in the Review of Feasible Options technical note2, with the results of the 

review summarised in Appendix A.  This provides a short description of the option and a narrative 

assessment of its likely effects, with those European sites within 20km that are most vulnerable (i.e. both 

exposed and sensitive) to the delivery or operation of the scheme3 noted in the text.  It then provides broad 

‘recommendations’ regards progressing the option as preferred options based on the anticipated 

construction and operational effects; the criteria for these recommendations are as follows (colour coded for 

clarity): 

1 Amec Foster Wheeler (2017) United Utilities WRMP 2019 Habitats Regulations Assessment – Review of Feasible Options. Report for 
UU, Ref. 38671N071i2. Amec Foster Wheeler, Shrewsbury. 
2 ibid. footnote 1 
3 For clarity, the summary tables do not explicitly identify or assess every European site within 20km; this will be set out in more 
comprehensive ‘screening proformas’ that will accompany the final HRA which will be used to transparently document the screening 
process. 

October 2017 
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© Amec Foster Wheeler Environment & Infrastructure UK Limited 2 

Table 2.1 Summary of criteria for considering feasible options as potential 

Recommend 
as preferred 
option? 

Notes 

Yes Option appears unlikely to have any effects on European sites as features are either not exposed or not sensitive to 
the likely outcomes (i.e. no or no reasonable impact pathways – for example, operational effects for a 'construction 
only' network solution; 'dry' habitats over (say) 2km from an option; sites in different surface water catchments; 
upstream sites; etc. (being mindful of mobile species)). In these instances, the recommendation is ‘Yes’, i.e. no 
reason not to pursue as preferred option. 

Yes Options where pathways for effects are clearly identifiable (such that HRA would probably be required at the scheme 
level) but where the potential effects can obviously be avoided or mitigated using established measures that are 
known to be effective, for example: 
 construction near a European site (effects avoidable with normal project planning and best-practice); 
minor works within European sites (e.g. works to existing assets where effects unlikely to be adverse due to 

absence of features); 
major works near / within European sites that can be completed without adverse effects (e.g. crossings of SAC 

rivers using existing roads or directional drilling); 
 operational effects that are avoidable with established operational mitigation (e.g. licence controls, although at this 
stage potential operational effects will usually lead to an ‘uncertain’ recommendation to flag the need for additional 
information). 

In these instances the generic measures outlined in Appendix B can be relied on if these are included within the 
WRMP package, although the final plan may need to include specific measures for potential ‘high-impact’ options 
(e.g. commitments to non-invasive river crossings or timing works to avoid sensitive periods). 

Uncertain 

No 

Options where a potential effect is conceivable and cannot be discounted, and the likely effects are therefore 
uncertain at the feasible options stage. This is typically due to limitations on the information available, either in 
terms of the operation of the scheme, the mitigation that might be employed, or the data available on the interest 
features of the sites. These options, if pursued as preferred options, may require 
 additional investigation to determine their effects, and there may be a risk that the risk of effects cannot be 

quantified satisfactorily at the strategic level (for example, substantial additional modelling or site-specific 
investigation may be required). 

 the identification of specific measures or requirements for scheme delivery for inclusion with the WRMP. 
This category is therefore intended as a flag to identify those options where there is potentially additional ‘cost’ 
associated with their inclusion (either related to the data required to support a robust HRA and hence the option, or 
the need for specific mitigation commitments) which UU should consider when selecting the preferred options. 

Options where significant effects (i.e. not negligible or inconsequential) on a European site are very likely or certain 
due to the scale/ nature/location of the option proposals, or the vulnerability and distribution of the interest features 
within /near the European site. Although a full appropriate assessment is not undertaken at this stage, adverse 
effects may be more likely (or even certain) if the scheme is taken forward as a preferred option and it is likely that 
extensive or unproven mitigation will be required following scheme-level investigations. Feasible options in this 
category are not recommended for consideration as preferred options (although additional information may allow a 
re-assessment). 

Note, the new feasible option B2 would require the implementation of previously assessed feasible supply-

side options (Options WR099b, WR101, WR102e, WR113, WR114, WR159, WR160 and WR821) to 

compensate for the transfer of water from Vyrnwy; the results of the previous reviews of these options are 

therefore included in Appendix A also. 

3. Summary and Next Steps 

The review indicates that the new feasible option (enabling works for a transfer) is unlikely to have significant 

effects on European sites themselves, assuming normal scheme planning and best-practice measures are 

employed.  However, as the option would rely on the implementation of other options, it is appropriate to 

consider these also as part of the proposals.  In summary, the reviews of Options WR821 (Shropshire Union 

Canal + Llangollen) and WR114 (Python Mill Borehole) identified operational effects on European sites are 

currently considered 'uncertain'.  Therefore, the operational effects of the scheme overall are uncertain and 

additional information on the operation of Options WR821 and WR114 would be required to support a 

preferred option assessment. 

October 2017 
Doc Ref: 38671N078i1 – New Feasible Options Review 



     

 

   

  
        

 

 
 

 

 

 

 
 

 

  

  

                      
                       

                        
                      

                      
                  
                        

  

   

                        
                            

                       
                      

                    
   

  

                  
              

 

© Amec Foster Wheeler Environment & Infrastructure UK Limited 3 

Author Reviewer 

…………………………………………………………….. …………………………………………………………….. 
Mike Frost Alex Melling 

Copyright and non-disclosure notice 

The contents and layout of this report are subject to copyright owned by Amec Foster Wheeler (© Amec Foster Wheeler Environment & 
Infrastructure UK Limited 2017) save to the extent that copyright has been legally assigned by us to another party or is used by Amec 
Foster Wheeler under licence. To the extent that we own the copyright in this report, it may not be copied or used without our prior 
written agreement for any purpose other than the purpose indicated in this report. The methodology (if any) contained in this report is 
provided to you in confidence and must not be disclosed or copied to third parties without the prior written agreement of Amec Foster 
Wheeler. Disclosure of that information may constitute an actionable breach of confidence or may otherwise prejudice our commercial 
interests. Any third party who obtains access to this report by any means will, in any event, be subject to the Third Party Disclaimer set 
out below. 

Third party disclaimer 

Any disclosure of this report to a third party is subject to this disclaimer. The report was prepared by Amec Foster Wheeler at the 
instruction of, and for use by, our client named on the front of the report. It does not in any way constitute advice to any third party who 
is able to access it by any means. Amec Foster Wheeler excludes to the fullest extent lawfully permitted all liability whatsoever for any 
loss or damage howsoever arising from reliance on the contents of this report. We do not however exclude our liability (if any) for 
personal injury or death resulting from our negligence, for fraud or any other matter in relation to which we cannot legally exclude 
liability. 

Management systems 

This document has been produced by Amec Foster Wheeler Environment & Infrastructure UK Limited in full compliance with the 
management systems, which have been certified to ISO 9001, ISO 14001 and OHSAS 18001 by LRQA. 
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Appendix A 

Summary of review of new Feasible Option 

October 2017 
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B2 Thames Water
Trading enabling
works 

United Utilities currently abstracts water from Lake Vyrnwy for treatment at
Oswestry WTW and for onward supply to the SRZ. Under this option, the
output of treated (Lake Vyrnwy) water from Oswestry WTW would
temporarily cease, requiring alternative water sources from across the United
Utilities supply network (this would require, inter alia, delivery of Options
WR099b, WR101, WR102e, WR113, WR114, WR159, WR160 and WR821).
The principal construction element of this option would be:
• four new PS (locations not determined);
• relining of exsiting sections of Line 3 of the Vyrnwy Aqueduct;
• bypasses around break pressure tanks at existing UU facilities;
• modifications to Ostwestry WTW.
It should be noted that Thames Water would provide the additional
infrastructure required to transfer water from Llanforda IR to the River Severn
for the subsequent abstraction and to transfer water from the River Severn to
the River Thames. These elements will be assessed by Thames Water as part of
the preparation of the company’s WRMP and are therefore not considered in
this HRA. 

The enabling works component of this option would have no operational effects
for UU to assess (the operational effects of an inter-basin water transfer are
assessed by Thames Water as part of the HRA of its WRMP, and the transfer
would involve existing licenced volumes. However, the scheme would require
implementation of other options, including WR821 and WR114 where
operational effects on European sites are currently considered 'uncertain'.
Therefore, the operational effects of the scheme overall are uncertain and
additional information would be required to support a preferred option
assessment. 
With regard to construction, the infrastructure required for the transfer of
water from Llanforda IR to the Thames supply area will be assessed by Thames
Water. The locations of the new pumping stations are not defined although is is
certain that effects on European sites can be avoided with normal project
planning and best-practice; this applies to the asset modification works also (pipe
relining / WTW upgrade). 

Construction: Yes -
effects possible but
significant or significant
adverse effects clearly
avoidable with
established scheme-
level avoidance or
mitigation measures 

Operation: Uncertain -
significant effects
cannot be excluded
without additional
analysis (modelling etc)
of scheme operation
and / or identification
of acceptable
operational mitigation 
measures 

Number Name Summary (from proforma) General Assessment Recommendoption? Recommendoption? (Operation) 



       
 

 
 

         
              

       
 

 
 

           
            

             
            

          
     

   
  

 
   

  
 

   
 

    
    

    
   

 
  

   
  

   
  

  
   

 
             

               
     

         
          

       
           

 

                 
    

    
   

 
 

    
    

    
   

 
  

   
  

 

  
  

           
   

         
       

    
    

    
   

 
 

    
    

    
   

 
  

   
  

    
 

 
     
        

          
    

    
   

 
 

    
    

    
   

 
  

   
  

-
op on

-
op on pera on

-WR099b Worsthorne
Borehole
(Hurstwood Ir) 

This option would involve the re instatement of the Worsthorne borehole with
flow passed to Hurstwood IR. This would be within the terms of the existing 
licence. The principal construction elements of this option are:
• Reinstate and refurbish Worsthorne BH raw water
abstraction borehole
• New raw water main and pump flows into Hurstwood IR 

Abstraction licence already in place so it is assumed that no operational effects 
on European sites will occur. The scheme would involve construction works 
within 500m of the South Pennine Moors SAC and South Pennine Moors Phase 2 
SPA, although effects on the features of these sites can be avoided with
established measures, such as construction best-practice or timing works to 
avoid breeding / migration periods. 

Construction: Yes 
effects possible but 
significant or significant
adverse effects clearly 
avoidable with
established scheme-
level avoidance or 
mitigation measures 

Operation: Yes no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive; 
within existing licence;
transfer of spare 

-WR101 Franklaw Z Site 
plus Increased 
Franklaw WTW
Treatment
Capacity 

The scheme would require:
• Reinstate and refurbish two existing boreholes at Franklaw Z site  
with maximum output of 10 and 8 Ml/d
• Utilise existing 27” RW pipeline between Z site and Franklaw WTW (NB:
Another possibility is to T into the existing Rive Wyre RW main which could be 
looked at for a Level 2 scope) 
• New BH pumps @10 existing/utilised Franklaw/Broughton boreholes to deliver 
an additional 12 Ml/d RW to Franklaw WTW; assumed capacity of replacement 
pumps is 4 Ml/d each for costing purposes 
• Additional WTW phase at Franklaw WTW to treat the additional 30 Ml/d RW 
from boreholes. 

No European sites or features are exposed to the likely effects of this scheme. Construction: Yes - no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive) 

-

Operation: Yes no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive; 
within existing licence;
transfer of spare 
water; etc.) 

-WR102e Bold Heath
Boreholes to 
Prescot WTW 

Recommission existing Bold Heath boreholes, new raw water transfer main to 
Prescot open reservoirs for treatment at Prescot WTW 

Recommissioning existing boreholes / licences; no operational effects on 
European sites. No impact pathways for construction effects. 

Construction: Yes no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive) 

Operation: Yes no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive; 
within existing licence;
transfer of spare 

-WR113 Tytherington
Boreholes 

The scheme would require:
• New TW main 2.9km 315mmOD between Tytherington WTW  
and Hurdsfield SR 
• Modifications to existing WTW if required 
• New or improved headworks borehole to asset standard design. 

No significant effects anticipated assuming established measures (distance) Construction: Yes - no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive) 

Operation: Yes no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive; 
within existing licence;
transfer of spare 

Number Name Summary (from proforma) General Assessment Recommendti ? Recommendti ? (O ti ) 



       
     

           
 
     
     

           
           

           
             

          
              

  

   
  

 
   

  
 

   
 

   
 

  
 

   
  

    
 

  
 

  
    
 

 

          
          

         
       

         
       

             
        

   
  

 
   

  
 

   
 

    
    

    
   

 
  

   
  

 
  

    
 

          
       

           
        

        
          

  

             
        

   
  

 
   

  
 

   
 

    
    

    
   

 
  

   
  

  
  

          
        

            
         

          
   

         
       

         
         
 

           
          

          
            

     

    
    

    
   

 
 

   
 

  
 

   
  

    
 

  

op on
-

op on pera on
WR114 Python Mill

Borehole 
The scheme would require:
• Reinstate and refurbish a raw water abstraction borehole located at Python 
Mill
• New raw water main between Python Mill and Rochdale Canal 
• New discharge scour into canal
• New sewer connection at Python Mill 

The operational purpose of this scheme is not entirely clear from the description 
although it is assumed to be a type of compensation scheme allowing use of 
alternative sources. However, the scheme would involve discharges to the 
Rochdale Canal (part of which is an SAC) and so there is clearly scope for 
significant and potentially adverse effects. It is noted that the previous licence 
was revoked by the EA. Construction effects are likely to be avoidable with
established measures. 

Construction: Yes 
effects possible but 
significant or significant
adverse effects clearly 
avoidable with
established scheme-
level avoidance or 
mitigation measures 

Operation: Uncertain -
significant effects 
cannot be excluded 
without additional 
analysis (modelling etc) 
of scheme operation
and / or identification 
of acceptable
operational mitigation 

WR159 Compensation
Over Release 
Control Group 2 -
Regional
Reservoirs 

This option would involve the installation of automated compensation control to 
conserve reservoir storage at a number of reservoirs (~76); this would allow 
releases to be more closely controlled whilst maintaining the compensation 
releases. The principal construction elements of this option are:
• Construction of new automated penstock arrangements at the reservoir sites,
in order to control compensation to licence requirements. 

The works are minor and construction effects are likely to be avoidable with
established measures. Operation within terms of existing licences. 

Construction: Yes -
effects possible but 
significant or significant
adverse effects clearly 
avoidable with
established scheme-
level avoidance or 
mitigation measures 

Operation: Yes - no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive; 
within existing licence;
transfer of spare 

WR160 Compensation
Over Release 
Control Group 1 -
Reservoir Groups 

This option would involve the installation of automated compensation control to 
conserve reservoir storage at a four impoundment reservoirs (Thirlemere,
Haweswater, Vyrnwy and Rivington); this would allow releases to be more 
closely controlled whilst maintaining the compensation releases. The principal
construction elements of this option are construction of new automated 
penstock arrangements at the reservoir sites, in order to control compensation 
to licence requirements. 

The works are minor and construction effects are likely to be avoidable with
established measures. Operation within terms of existing licences. 

Construction: Yes -
effects possible but 
significant or significant
adverse effects clearly 
avoidable with
established scheme-
level avoidance or 
mitigation measures 

Operation: Yes - no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive; 
within existing licence;
transfer of spare 

WR821 Shropshire Union 
Canal + Llangollen 

This option would involve a new abstraction from Shropshire Union 
Canal/Middlewich branch, treatment to potable standards and transfer to 
treated water storage in IRZ (potentially Congleton area) - based on surplus 
from Birmingham canal navigation but supplemented by additional feed(s) from 
Belvide Reservoir and/or Llangollen Canal/River Dee. The principal construction 
elements of this option are:
• Increased abstraction volume at existing abstraction pumps on the Shropshire 
Union canal by 30 Mld (located at Hurleston WTW)
• Fish screens (currently none on site so abstraction point not used)
• Increased treatment capacity at Hurleston (30 mld) or build second works
• Connection into the Mid-Cheshire Main located close to Nanneys Bridge 
sized at 30 Ml/d
Increased abstraction licence would be required from the Environment Agency. 

No construction effects are anticipated due to distances from European sites 
(closest over 8km away) and absence of impact pathways. With regard to 
operation and increased abstraction, there is the possibility of direct effects on 
the River Dee and Bala SAC depending on scheme operation, so operational
effects are considered 'uncertain' at this stage. 

Construction: Yes - no 
effects or clearly no 
LSE alone or in
combination (e.g. no 
impact pathways;
features not sensitive) 

Operation: Uncertain -
significant effects 
cannot be excluded 
without additional 
analysis (modelling etc) 
of scheme operation
and / or identification 
of acceptable
operational mitigation 
measures 

Number Name Summary (from proforma) General Assessment Recommendti ? Recommendti ? (O ti ) 
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Appendix B 

Established / Assumed Avoidance and Mitigation Measures 

Overview 

The ‘avoidance measures’ that may be applied to the options are detailed below, and are grouped as 
follows: 

 General Measures (established construction best-practice, etc.) which will be applied to all 

options; 

 Option-specific Measures (established and reliable measures identified to avoid specific 

potential effects on European sites, such as in relation to mobile species from the sites). 

These measures will be applied unless project-level HRAs or scheme-specific environmental studies 

demonstrate that they are not required (i.e. the anticipated effect will not occur), not appropriate, or that 

alternative or additional measures are necessary or more appropriate. 

Note that these measures are not exhaustive or exclusive and must be reviewed at the project stage, taking 

into account any changes in best-practice as well as scheme-specific survey information or studies. 

General Measures and Principles 

Scheme Design and Planning 

All options will be subject to project-level environmental assessment as they are brought forward, which will 

include assessments of their potential to affect European sites during their construction or operation.  These 

assessments will consider or identify (inter alia): 

 opportunities for avoiding potential effects on European sites through design (e.g. alternative 

pipeline routes; micro siting; etc); 

 construction measures that need to be incorporated into scheme design and/or planning to 

avoid or mitigate potential effects - for example, ensuring that sufficient working area is 

available for pollution prevention measures to be installed, such as sediment traps; 

 operational regimes required to ensure no adverse effects occur (e.g. compensation releases ­

although note that these measures can only be identified through detailed investigation 

schemes). 

Pollution Prevention 

The habitats of European sites are most likely to be affected indirectly, through construction-site derived 

pollutants, rather than through direct encroachment.  There is a substantial body of general construction 

good-practice which is likely to be applicable to all of the proposed options and can be relied on (at this level) 

to prevent significant or adverse effects on a European site occurring as a result of construction site-derived 

pollutants.  The following guidance documents detail the current industry best-practices in construction that 

are likely to be relevant to the proposed schemes: 

 Environment Agency Pollution Prevention Guidance Notes4, including: 

 PPG1: General guide to the prevention of pollution (May 2001); 

 PPG5: Works and maintenance in or near water (October 2007); 

4 Note, the Environment Agency Pollution Prevention Guidance Notes have been withdrawn by the Government, although the principles 
within them are sound and form a reasonable basis for pollution prevention measures. 

October 2017 
Doc Ref: 38671N078i1 – New Feasible Options Review 



   

  
       

   

 

   

  

  

  

   

   

 

 

   

  

     
     

  

    

   

   

   

 

   

 

    
  

 

   

    

  

    

  

   

    

 

  

 

© Amec Foster Wheeler Environment & Infrastructure UK Limited 

 PPG6: Pollution prevention guidance for working at construction and demolition sites (April 

2010); 

 PPG21: Pollution incident response planning (March 2009); 

 PPG22: Dealing with spillages on highways (June 2002); 

 Environment Agency (2001) Preventing pollution from major pipelines [online].  Available at 

www.environment-agency.gov.uk/static/documents/Business/pipes.pdf. [Accessed 1 March 

2011]; 

 Venables R. et al. (2000) Environmental Handbook for Building and Civil Engineering Projects. 

2nd Edition.  Construction Industry Research and Information Association (CIRIA), London. 

The best-practice procedures and measures detailed in these documents will be followed for all construction 

works derived from the WRMP as a minimum standard, unless scheme-specific investigations identify 

additional measures and/or more appropriate non-standard approaches for dealing with potential site-derived 

pollutants. 

General measures for species 

Most species-specific avoidance or mitigation measures can only be determined at the scheme level, 

following scheme-specific surveys, and ‘best-practice’ mitigation for a species will vary according to a range 
of factors that cannot be determined at the strategic (WRMP) level.  In addition, some general ‘best-practice’ 
measures may not be relevant or appropriate to the interest features of the European sites concerned (for 

example, clearing vegetation over winter is usually advocated to avoid impacts on nesting birds; however, 

this is unlikely to be necessary to avoid effects on some SPA species (such as overwintering estuarine birds) 

and the winter removal of vegetation might actually have a negative effect on these species through 

disturbance).  However, the following general measures will be followed to minimise the potential for impacts 

on species that are European site interest features unless project level environmental studies or HRA 

indicate that they are not required or not appropriate, or that alternative or additional measures are more 

appropriate/necessary: 

 Scheme design will aim to minimise the environmental effects by ‘designing to avoid’ potential 
habitat features that may be used by species that are European site interest features when 

outside the site boundary (e.g. linear features such as hedges or stream corridors; large areas 

of scrub or woodland; mature trees; etc.) through scheme-specific routing studies; 

 The works programme and requirements for each option will be determined at the earliest 

opportunity to allow investigation schemes, surveys and mitigation to be appropriately 

scheduled and to provide sufficient time for consultations with NE; 

 Night-time working, or working around dusk/dawn, should be avoided to reduce the likelihood of 

negative effects on nocturnal species; 

 Any lighting required (either temporary or permanent) will be designed with an ecologist to 

ensure that potential ‘displacement’ effects on nocturnal animals, particularly SAC bat species, 
are avoided; 

 All compounds/pipe stores etc. will be sited, fenced or otherwise arranged to prevent vulnerable 

SAC species (notably otters) from accessing them; 

 All materials will be stored away from commuting routes/foraging areas that may be used by 

species that are European site interest features; 

 All excavations will have ramps or battered ends to prevent species becoming trapped; 

 Pipe-caps must be installed overnight to prevent species entering and becoming trapped in any 

laid pipe-work. 

October 2017 
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Option-Specific Measures 

Option specific measures (if required) will be determined as the preferred options are identified. However, it 

is assumed that the lowest-impact solution will be pursued, particularly regards construction solutions – for 

example, directional drilling beneath sensitive rivers rather than open cut; etc. 
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Appendix F 
Summary of ‘In Combination’ Assessment with other 
Strategic Plans 
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Appendix F: Plans reviewed for potential 'in combination' effectsEnvironment Agency (various) Drought Plans prepared by the EA: Potential ‘in combination’ effects between the No likelyD ht Pl ­ d tli h ibitlhi i EA ill t d i d ht d d fi th i l Db htiPl f ll idd thifiWd RMdP ti d hi t Db htiPl f ll idd thifiWd RMdP ti d hi t iff ifi tPlan Summary In combination effects with Preferred In combination effects with WRMP Conclusionan respons t s;­ aim to reconcil ee the competing interests of the environment, the need for public watersupply and other abstractions;­ sh w what dditional environmental monitoring the EA ill carry out;­ proovide a fraamework for liaison with water companies, awwareness campaigns anddetermination of drought permits;­ range from high-leve activities w re they co-ord nate drought management over Englandand Wales to local level where hheey outline specifiic op rational activities.Those plans paarticularlly relevant tto the Welsh Wate areea include the Head Office DroughtPl (c vering England and Wales), Dr ught Plans forr Wales and the Midlands as well as areaplaanns f oor south east, south west and n oorth Wales and the west Midlands.Government (2015) TheWWeellsshh N tional Marine Plan –I i i l D f This draft plan sets out how the Welsh Govern e t will achieve sustai ble devel pm nt inthe Welsh marine area through the sustain ble mmannag ment of marine nnaatural resoour ees Itb h W l h i h d ff h d h f ll i i i hi h ill’

roug ans ou ne ow e w manage wa er resources ur ng a roug an e nes e r ro e Potential in combination effects between othere mean ng u y ent e an assesse at t slevel. This is because the WRMP optionscannot, in theory, operate in c mbi ation withhe DP options: if he WRMP ooptionns areimplem nt d then they will become a part ofe baseelinee again tt which the effects of the DPoptions will be asssessed (with the DP optionsttthhen permitted or not at the application stage). 
does not identify specific schemes (etc) that 

roug ans an e op ons canno e mean ng u y ent e an assesse at t slevel. This is because the WRMP optionscannot, in theory, operate in c mbi ation withhe DP options: if he WRMP ooptionns areimplem nt d then they will become a part ofe baseelinee again tt which the effects of the DPoptions will be asssessed (with the DP optionsttthhen permitted or not at the application stage).
The WNMP is a high-lev l policy docum ntthat does not iden ify speec fic schemes ( eetc)d hi h h li i d iibili i f

roug ans an e op ons canno e ects. 

No likelysignificantff

s gn can

n t a raa t .covers ot e s ns ore an o s ore waaters an seets out t e o ow ng v s on, w cc wbe achieved through the plan s obj ctives and olicies:By 2036, W lsh seas are cl an, heealthy, safe, pproductiv and biologically diverse:rou an eecosystem baseed approach, our seas are heealthy and resilient and support asustainable and thriving econo y.TThhrougghh access to and enjoymment of the marine environment, health and wellbeing areimproving. 
•••• Blue growth is creating more jobs and wealth; and, is helping coastal communities becomemore r silient, prosp rous and equitable with a vibrant cultur .T e Weelsh marine ar a is making a st ong contribution to en eergy security and limatec hhange emissions targeeets through the rresponsible deployment of low carbon tecchnologies.Water Company (various)Drought Plans supply of water resources Drought Plans must be produced by all water companies to fulfilh i i d h W A 2003 Th D h Pl l h WRMP 

The WNMP is a high level policy document that could be reviewed for possible interactions withthe WRMP options, and so assessment is notpossible at the plan-level. 

None of he options are likely to interactsignificanttly with the drought plan options

an w c as m tte poss t es ornteraction with the WRMP and so assessmentiis not possible at the plan-level. 

Potential ‘in combination’ effects between theDrought P ans a d the WRMP cannot bei f lll id ifi d d d hi

e ects. 

No likelysignificantffdeveloping drought, drought, severe drought and recovery from drought to ensure their.t r requ rements un er t e ater ct . ose roug t ans re evant to t earee:­ United Utilities Drought Plan;­ Dee Valley Water Drought Plan;­ Welsh Water Drought Plan­ Severn Trent Wate Drought Plan;­ Y rkshire Water Drrought Plan.­ Noorthumbr an Wa er Drought PlanA brief overviiew of tthose plans currently publicly available is provided below. 
, although it should be noted that this assessmentcan nly be made at he project level when t eoo on is impl mented. I should be notedthat in theory, opeeratte in combination with thheDDPP oppttiions: if the WRMP opttions areimplem nt d then they will become a part ofhe baseelinee again t which the effects of the DPoptions will be asssessed (with the DP optionstthen permitted or not at the application stage). 

mean ng u y nnt e an assesse at t slevel. This is beecause the WRMP optionscannot, in heory, operate in c mbi ation withe DP opttions: if he WRMP ooptionns areimplem nt d then they will become a part oftthhe baseelinee again tt which the effects of the DPoptions will be asssessed (with the DP optionsthen permitted or not at the application stage). 
e ects. 



        

                                                                                                                                                                                                                                             

                                                                                         

                                                                           
                                                                                                                                                                              

                                                                                         

                                                                           

Appendix F: Plans reviewed for potential 'in combination' effectsUnited Utilities Drought Plan	� Unit d Utilities Drought Plan (2014): The Plan identifies tha the West Cumbria Resource None of he options a e likely to interact Potential ‘in combination’ effects betwe n theZ i th (t i iC tli dl h ht d h t itd fh dt (2-3h th i) / itdi l i i dlikFl ) ll i ifi ttl ith th d ht l ti D i htf Plll id difithd WdRMP d bhiPlan Summary In combination effects with Preferred In combination effects with WRMP Conclusion 

Severn Trent Water DroughtPlan; 

.resource zones exceptt a s e w ere t e nee or roug tt perm ts or ers s un e yapplications for drought perrmits/or ers would be made following t e commencement ofvoluntary water use restrictions. A ddd tionally, water use restricti ns will occur earlier atE ne dal Wate in the West Cumbriia R s urce Zo e than fo oothher zones. This is toennsu rre deemand rrestrictions are in place beefoore applyinng for a drrought order due to thesensitivity of the site. The assessment of water supply security indicates that with a repeat of the worst drought onrecord, even taking into account the forecast impacts of climate change, reservoirs will notempty but will reach v ry low levels. Bef re reaching these very low levels, the Planhighlights tha it is neceessary to take actioon to conserve water supplies in case the drought ism re severe tthan any previously record d. Consequently, water us restrictions anddroought permits/orders need to be impleemented before reaching thee very lowest reservoirlevels to safeguard water supplie .A revised Drought Plan was conssulted upon in 2016 due to less water being available forabstraction from Crummock Water, West Cumbria. This is due to be adopted in 2017 andwould replace the 2014 version. 

, although it should be noted that this assessmentcan only be made at the project level when t eDP o tion is impl mented. It should be notedthat in theory, opeerate in combination with thheDP opptions: if the WRMP options areimplem nt d then they will become a part ofe baseelinee again t which the effects of the DPoptions will be asssessed (with the DP optionstthhen permitted or not at the application stage). 
Severn Trent Water Drought Pl n (2014): Lake Vyrnwy is owned by Severn Trent Water.UU hav an abst action licence aallowing them to bstract ater from the reservoir to supplyi M id d f C hi L k V i l d l h None of he options a e likely to interactsignificanttly with the drrought plan options

onee s e mos sens ve o roug ue o s s or mon s cr ca per o or a s gn can y w e rroug p an op ons mean ng u y nnt e an assesse att t slevel. This is beecause the WRMP optionscannot, in theory, operate in c mbi ation withhe DP options: if he WRMP ooptionns areimplem nt d then they will become a part ofe baseelinee again tt which the effects of the DPoptions will be asssessed (with the DP optionsttthhen permitted or not at the application stage). 
Potential ‘in combination’ effects betwe n theDrought P ans a d the WRMP canno beei f lll id ifi d d d hi

roug ans a e canno ee 

custom rs errseys an parts o e re. aa e rnwwy s a so use to regu at t eRiver S eeevernn. Severn Treent Water also hhass a bulk supplyy agreement with UU to receeive upto 16 Ml/d of treated water sourced from Vyrnwy. However this is for emergency use onlyup to a maximum p riod of 28 days n any instance.Severn Trent has ideentified five locatiions where drought permits will be r quested includingth Tittesworth Reservoir and River Churnet close the boundary wit th United Utiliti sareea. A variat on to the compensation requirements from Tittesworthh R eeeservoir and DeeepHaye Valley wiill b reque ted, along with a variation to the Leek Groundwater Unitabstraction licencees to asssist the ref ll of Tittesworth.Severn Trent is in the pre-consultatiion phase for the next Drought Plan, which is expectedto be published for consultation in 2018. 

, although it should be noted that this assessmentcan nly be made at he project level when t eoopt on is implemented. It should be notedthat in theory, operatte in combination with thheDDPP optiions: if the WRMP options areimplem nt d then they will become a part ofe baseelinee again t which the effects of the DPoptions will be asssessed (with the DP optionstthhen permitted or not at the application stage). 
mean ng u y nnt e an assesse att t slevel. This is beecause the WRMP optionscannot, in heory, operate in combination withthe DP opttions: if the WRMP options areimplem nt d then they will become a part ofe baseelinee again t which the effects of the DPoptions will be asssessed (with the DP optionstthhen permitted or not at the application stage). 



        

                                                                                                                                                                                                                   

                                                                                         

                                                                           
                                                                                                                                 

                                                                                         

                                                                           

Appendix F: Plans reviewed for potential 'in combination' effectsNorthumbrian Water Drought Northumbrian Water Drought Plan (2013): The overal conclusions are that Nort umbrian None of he options a e likely to interact Potential ‘in combination’ effects betwe n thePl Wffit i d t i i t il bl j h bj l i f th Ki lld S l i S h d h ithi i i ifi ttl ith th d ht l ti D i htf Plll id difithd WdRMP d bhiPlan Summary In combination effects with Preferred In combination effects with WRMP Conclusion 

Dee Valley Water Drought Plan 

an su ent raw watter ava aa to t e ma or ty o water tr atm nt s tes, an w ere t s s note ccase actions are proposeed which will provide potablee wateer to all customers. Thhhis meanstthh t Northumbrian Water do not anticipate r quiring any Drought Orders or Permits. T ePlaan also notes the ability to transfer raw wateer a ound the are to manage sources suchhas servoir or rive levels. Northumbrian Waterr’s Drought Plaan does no rreely on receivingincrreeased s pplies frrom any of the neighbouring w ter companies.UU has a buulk supply agreement with Northumbriaan Wat r to supply treatted wa er to theAlston area f Cum ria (North Eden Resource Zone). Th agreemen is for NortthumbrianWater to proovide abbulk supply of non-fluoridated, potableee water up tto a aximum of 1.3Ml/d. Discussions with Northumbrian Water have confirmed that the full immport volume isreliably avail ble un er drought conditions.N rthumbriaan Water has consulted on the next draft D ought Plan, which is expected to beadoopted in 2018 andd would replace the current 2013 verrsion.Dee Valley Water Drought Plan (2015): UU abstracts water from the River Dee a variouslocations to supply both potable and non-potab customers In addition to UU ottherb f h Ri D i l d D V lll W h Th d h’

a er o no an c pa e ny ma or pro ems as e e er upp y c eme ensures ere s , although it should be noted that this assessmentcan only be made at the project level when t eDP o tion is impl mented. It should be notedthat in theory, opeerate in combination with thheDP opptions: if the WRMP options areimplem nt d then they will become a part ofe baseelinee again t which the effects of the DPoptions will be asssessed (with the DP optionstthhen permitted or not at the application stage). 
mean ng u y nnt e an assesse att t slevel. This is beecause the WRMP optionscannot, in theory, operate in c mbi ation withhe DP options: if he WRMP ooptionns areimplem nt d then they will become a part ofe baseelinee again tt which the effects of the DPoptions will be asssessed (with the DP optionsttthhen permitted or not at the application stage). 

None of he options are likely to interactsignificanttly with the drought plan options Potential ‘in combination’ effects between theDrought P ans a d the WRMP cannot bei f lll id ifi d d d hi

s gn can y w e rroug p an op ons roug ans a e canno ee 

. ,a s ractors rom t e ver ee nc u e ee a eey ater among ot ers. e roug ttriggers for Dee Valley Water are dictated by the availability of water within the Dee StorageSysttem as the River De is th ir main source of water. Dee Valley Water s droughtmanagement actions aree t ereefore dictated by the D e Gen ral Directions which govern theee Storage System, whichh is regulated by Natural Reesourcees Wa es.DD e Val ey Water do not envisage n eding to carry out rought management acti ns fortheei uplland and groundwater sourcees as they only providde a smalll contribution t oo theoverrall supply. 
, although it should be noted that this assessmentcan nly be made at he project level when t eoo on is impl mented. I should be notedthat in theory, opeeratte in combination with thheDDPP oppttiions: if the WRMP opttions areimplem nt d then they will become a part ofhe baseelinee again t which the effects of the DPoptions will be asssessed (with the DP optionstthen permitted or not at the application stage). 

mean ng u y nnt e an assesse at t slevel. This is beecause the WRMP optionscannot, in heory, operate in c mbi ation withe DP opttions: if he WRMP ooptionns areimplemented then they will become a part oftthhe baseline again tt which the effects of the DPoptions will be asssessed (with the DP optionsthen permitted or not at the application stage). 



        

                                                                                                                                                                                                                                     

                                                                                         

                                                                           
                                                                                                                                                  

                                                                                         

                                                                           

Appendix F: Plans reviewed for potential 'in combination' effectsYorkshire Water Drought Plan Yorkshire Wat r Drought Pl n (2013): The Yorkshire Wa r reg on is bordered by four None of he options a e likely to interact Potential ‘in combination’ effects betwe n theWt Th i ;i A i li W it dSi l T i ht Wht f Uh itt d Utiilitii ddNi hth b i f i ifi ttl ith th d ht l ti D i htf Plll id difithd WdRMP d bhiPlan Summary In combination effects with Preferred In combination effects with WRMP Conclusion 

Welsh Water Drought Plan 

, ,ater. ey ma nta n aa rout ne a ogue w t eac o t ese compan es an n t e event odrought would contact the relevant company water resource managers regarding their watersupply situation and options for cross border support. The opportunities betweenY k hi Water, Anglian Water a d United Utilities are minimal.Yoorrksshirree h s id ntified two sites nn rel tive close proximity to th borders of the Uni edUtilities areaa wheere drought permiits maay be requested. Silsden Reeservoir (not currenttlyused for supply) where an application for drought order or permit to allow abstraction up to10Ml/d which could be transferred via a pipeline, into the Nid Aqueduct. There is also adrought option to reduce the compensation release from Silsdden Reservoir. At Boshaw Whams Reservoir (not currently in use) an existing licence authorises a daily average transferof 0.151 MI/d (max 0.45 MI/d) to Holme Styes reservoir. This licence is not currently in usebu is an option in a d ought to provide compensation to rivers affected by other roughtopttions. A drought orrder or permit application would be required for an increasedd dailymaximum abstraction to 7.0MI/d. 

, although it should be noted that this assessmentcan only be made at the project level when t eDP o tion is impl mented. It should be notedthat in theory, opeerate in combination with thheDP opptions: if the WRMP options areimplem nt d then they will become a part ofe baseelinee again t which the effects of the DPoptions will be asssessed (with the DP optionstthhen permitted or not at the application stage). 
e sh ater Drought Plan (2015): The Plan identifi that, becau e of the topography ofWWalles WWelsh W ter has high number of Water R ource Zoness (24) There s mi edi f l b d i hi h l i l f iibillii None of the options a e likely to interactsignificantly with the drrought plan options

wa er compan ees ng n aa er evern ren a er n ee es an or um r an s gn can y w e rroug p an op ons mean ng u y nnt e an assesse att t slevel. This is beecause the WRMP optionscannot, in theory, operate in c mbi ation withhe DP options: if he WRMP ooptionns areimplem nt d then they will become a part ofe baseelinee again tt which the effects of the DPoptions will be asssessed (with the DP optionsttthhen permitted or not at the application stage). 
Potential ‘in combination’ effects betwe n theDrought P ans a d the WRMP canno beei f lll id ifi d d d hi

roug ans a e canno ee 

, .opportun ty to raans er waater across zona oun ar eeesss, w c resu s n ess ex ty ttomanag potent al droug t impac s and may requ re local m asures tto be put in place even ifthe oveerall posiittion withh regard tto w availabiility in Walees is healthy. A relliance nsurface water, with 95% of Welsh Waatteerr’s wa er resources originating from reservooirs orriver abstractions, also increases vuln ability tto short periods of low rainfall as rivers levelschange mor quickly than groundwateerr levels.Welsh Wateer would intend to use Drought Permit and Drought Orders that would allowthem o reduce comp ns tion and regulat on rel asses nly at the stage of ‘Severe Drought’.Potenttial drought ordeers aand permits are iidentifieed at loocations across Wales. 
, although it should be noted that this assessmentcan nly be made at he project level when t eoop on is impl mented. I should be notedthat in theory, opeeratte in combination with thheDDPP opttiions: if the WRMP opttions areimplem nt d then they will become a part ofe baseelinee again t which the effects of the DPoptions will be asssessed (with the DP optionstthhen permitted or not at the application stage). 

mean ng u y nnt e an assesse att t slevel. This is beecause the WRMP optionscannot, in heory, operate in c mbi ation witht e DP opttions: if the WRMP ooptionns areimplem nt d then they will become a part ofhhe baseelinee again t which the effects of the DPoptions will be asssessed (with the DP optionstthen permitted or not at the application stage). 



        

                                                                                                                                         

                                                                                                                                                                                                                                                                                           

                                                                               

                   

Appendix F: Plans reviewed for potential 'in combination' effectsWater Company (various) Water ater companies in Engla and Wales, are required to pre are, maintain and publish a These cannot be reviewed at this stage - N a ditional in ractions with th se plans -R M t Pl WWRMP d th W t I dd t A t 1991 d t d b th i i i ti 37A-D f h th i littl i k f ti -l l i ldd b tt d t t l -l l W th W A 2003 d h W A 2014 d h E i (W l ) A 2016 Th bi i ff i h h WRMP b d l hh ifi dPlan Summary In combination effects with Preferred In combination effects with WRMP Conclusion-,t e ater ct aan t e ater ct an t e nv ronment a ess ct . eplan must set out how a water company intends to maintain the balance between supply andde and for water over a minimum of a 25 yea p iod. This s complemented by a atercommpany drought plan, which sets out the shorrt-teerrm operatiional steps a company wwill takeas a drought progresses.Those neighbouring Water Resource Management Plans relevant to the plan are:­ Dee Valley Water­ Welsh Water­ Severn Trent Water­ Y rkshire Water­ Noorthumbrian Water­ Thames Water.Environment Agency / Naturalesources Wales (various) FloodRRi k M Pl Flood Risk Management Pla s (FRMPs) give an overvi w of the flood risk across ach rivercatchment They recommennd ways of managing t osee risks now and over the neext 50-100FRMP id ll f i l d fl di f i f

esources anagemen ans un er e er nn us ry c up a e y e pprov s ons n ec on o ,coom nat on e ects w t ot er s aseon the locations of the UU options. .company p ans are catc ment spec c, andesigned to be complemetary, so incombination effects (e.g. two companies aimingto exploit the same resource) are very unlikely;this can only be confirmed when the opti nsre final sed. It is possible that two prop oosedaabstractiion increases could affect the sameEurop an sit at differen locations (e.g. UUnd Deee Valleey could botth have options thataaffect the River Dee and B ssenthwaite LakeSAC) bu this can only b aanalysed followingconsultattion on the pref eerrred options.The preferred options only have the potentialD FRMP B d i f h FRMP N a ditional in ractions with th se planswoouldd be expectteed at the plan-leveel No likelysignificantff

wever ere s e r s o op on eve n woou e expec ee a e p an evee a er 

s anagement ans .years. s cons er a types o n an oo ng, rom r ver , groun water, sur ace wat rand tidal flooding, but not f ooding directly from thhe sea, (coasstal floodding), which is cov reedin Shoreline Management Pllans. They also take into account the lik ly impacts of climateechang , the effects of how we use and manage the land, and how areeas could be developedto meeet our pres nt day needs without compromising the ability of future generations tomeet t eir own neeeds.Those FRMPs rel vant to the UU area area are:• Northh West riveer basin district flood risk management plan;Dee river basin district flood isk management plan; and•• Solway Tweed river basin distrrict flood risk management plan. 

to interact with the North West FRMP, and theee . ase on a rev ew o t ese sit is not possible to identify specfic in combination risks (the FRMPs have broad policyposi ons or sections of river (e.g. Maintainexisttiing defences and inspection regim ) but donot idenitffy specific schemes); and in reeality theWRMP options are of a scale wh rebysignificant effects in combination eeffects wouldnot be expected. 
. e ects. 



        

                                                                                                                                                                               

                                                                                  

                   

                                                                                                                                        

                                 
                                

    

Appendix F: Plans reviewed for potential 'in combination' effectsEnvironment Agency / Natural River Basin Man gement Plans (RBMPs) s t out how the water environment will be anaged The preferred options only have the potential N a ditional in ractions with th se plans No likelyR W l ( i ) Ri d id f k f d t il d d i i t b d RBMP t t t i t t ith th N th W t RBMP d th ldd b tt d t th l -l l i ifi tB i M Pl i d h i b i b d h f ll i i i l D RBMP B d i f RBMP i i ffPlan Summary In combination effects with Preferred In combination effects with WRMP Conclusionass n anagemeent ans 

Environment Agency / NaturalResources Wales (various)C h Ab

e ources a s var ous ver .ntegrate pproac too r ver as manaag m nt ase oon t e o ow ng pr nc p es:­ Integrate aand streamline plans annd proceeeessees;­ Set out a cl ar, t ansparent and accessible process of analysis and decision-making;­ Focus at thee riverr basin district level;­ Work in partnership with other regulators;­ Encourage active involvement of a broad cross-section of stakeholders;­ Make use of the al er ative objectives to deliver sustainable development;­ Use Better Regulattio nn principles and consider the cost-effectiveness of the full range ofpossible m asures;­ S k b h d d cross diffe t sectors of society and sectors of industry;­ Seeeek tt beee vveenn haannd d tra sp rreennt in the management of uncertainty;­ Devel ooop m thodologieees aaanndd refinne aanalyses as mor information becomes available.RBMPs in th eeee United Utilities area are he North Weest, Solway Tweed and Dee. 

ee . ase on a rev ew o s t snot possible to dentify specfic in combinationrisks (the RBMPs have broad policy positionsbu d not ideniitfy specific schemes, and theHRA oof the RBMPs concluded that projectdettail was not sufficien for meaningfulassessm nt). In reality tthe WRMP options areof a scalee wh reby significa t effects incombination eeffects would nnot be expected. 
. e ects. 

Catchment Abstraction Management Sttrategies (CAMS) set out how water resources will bed d h il bili f f f h b i The CAMS do not necessar ly provide amechanism for 'in combinat on' effe ts with theO i b d iiid h h i f' ' T e WRMP explici ly accounts for the CAMSwhhen calculating futture water availability (andh i h i l d fi i ) Thi‘ ’ No likelysignificantff

an prov e a raamew r or more e ec s ons e ma e s se ou ammore o n erac w e or es an e woou e expec ee a e p an evee s gn can

tc ment stract onMaanagement Strategiies managed in each catchment and provide information on how existing abstraction licenses aremanage an t e ava a ty o water or urt er a stract on. Within each CAMS, river flows and groundwater levels are monitored and assessed alongsideamount o wa er wh ch has been abstracted on average over the previous six years andtthhee situation iff all abstraction licences were used to full capacity. This data is used todetermine the watter avaiila ility for each water body. CAMS within the United Utilities areainclude:­ Derwe t and West Cumbbria­ Eden ann Esk­ South Cumbria­ une andd Wyre­ Ribble, Douglas and Crossens­ LLower Mersey and Alt­ Northern Manchester­ Upper Mersey­ Weaver and Dane­ Dee 

pt ons, ut are use to gu e t e cc o ce ooptions particularly where new water may berequired. ence areas w t poten a e c ts . smean that in combinattion water-resourceeffectss with the CAMS will not occur. e ects. 
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Appendix F: Plans reviewed for potential 'in combination' effectsLLocdalUPlanPnling Authority (various) f l ll libt) Al dditi llh LWRlMDP dl SEA tTPhl l fd b il l l tlh iti ii lWd l f Baselidkolinfi a birief revie(wi oiffi tlhl esletiplai nhs( ththe)r)etharte Tf h WdRt (MPd hxpliclitlyl atci couf inths for grtoiwl th Niffo ilfiikelyt‘ ’
Plan Summary In combination effects with Preferred In combination effects with WRMP Conclusion 

est of Engla d andNNoorrtthh WWales ShorelinneM Pl SMP2 

an se ans The UU area includes around 52 Local Planning Authorities (see Appendix B of the SEA for a. ,a so e re evant to t e an . ose pp ans o part cu aar re evancee nc u e, orexample:­ Wrexham County Borough Council;­ Flintshire County Council;­ Powys County Council; and­ Denbighshire County Council. The main objectives of the existing and emerging Land Use Plans in these areas are related tothe sustainable development of the area.Shore Lline Management Plans are prepared in England and Wales. They are dev loped bCoastal Groups with members d awn fr local au orities and other stakeholdeers Theyyid if h i bl h i hh fl d d l i k h

u s ona y oca eve opmen ans repare y oc au or s n a es may . .are e y to nteract s gn cant y w t t e WRMP options, and in reality the options are ofa scale hereby significant in comb antioneffects wwould not be expected. Thiis aspect canonly be fully determined at the project level. 
The preferred options have the potential toW l Sh li M Pl SMP2

no spec c measures e g a oca ons e c a man an ence are s w tt pote t addeeficits). Thhis means thaat in combinnationwater-resource effects with growth promoteby ther plans or projects are consid red anddaccoounted for during the WRMP deveelopmentprocess and its deficit calculations. Potential incombination’ effects in respect of water-resource d mands due to other plans orprojects aree un ikely since th se demands areexplicitly modellled when d teermining deficitNo additional plan-l vel inteeractions with theSMPs would be expeected

oreecas s w een ca cu a ng u ure wa er e ects. 

No likelysignificantff

s gn can

anagement ans .en y t e most susta na e apprroac toommanag ng tt e oo an coast r s s to t ecoasttline in the short term (up to 20 years), medium term (20 to 50 yeaars) and long term(50 to 100 years). interact with North West of England and Northa es ore n anag ment ans .Ba ed on a revieew of theese plans it is n tposssible to identify specfic in combinatioon risks(the SMPs have broad p licy positions forsections of coast (e.g. hoold the line; managed re-alignment) but do not idenitfy specific schemes);and in real ty the WRMP options are of a scalewhereby siignificant effects in combinationeffects would not be expected as the SMPscover shoreline areas that are some distancefrom the location of the options. 

. e ects. 
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Appendix G 
Standard Avoidance Measures and Best-practice 

Overview 

The ‘avoidance measures’ that may be applied to the options are detailed below, and are grouped as 

follows: 

 General Measures (established construction best-practice, etc.) which will be applied to all 

options; 

 Option-specific Measures (established and reliable measures identified to avoid specific 

potential effects on European sites, such as in relation to mobile species from the sites). 

These measures will be applied unless project-level HRAs or scheme-specific environmental studies 

demonstrate that they are not required (i.e. the anticipated effect will not occur), not appropriate, or 

that alternative or additional measures are necessary or more appropriate. 

Note that these measures are not exhaustive or exclusive and must be reviewed at the project stage, taking 

into account any changes in best-practice as well as scheme-specific survey information or studies. 

General Measures and Principles 

Scheme Design and Planning 

All options will be subject to project-level environmental assessment as they are brought forward, which will 

include assessments of their potential to affect European sites during their construction or operation.  These 

assessments will consider or identify (inter alia): 

 opportunities for avoiding potential effects on European sites through design (e.g. alternative 

pipeline routes; micro siting; etc); 

 construction measures that need to be incorporated into scheme design and/or planning to 

avoid or mitigate potential effects - for example, ensuring that sufficient working area is 

available for pollution prevention measures to be installed, such as sediment traps; 

 operational regimes required to ensure no adverse effects occur (e.g. compensation releases -

although note that these measures can only be identified through detailed investigation 

schemes and agreed through the abstraction licensing process). 

Pollution Prevention 

The habitats of European sites are most likely to be affected indirectly, through construction-site derived 

pollutants, rather than through direct encroachment.  There is a substantial body of general construction 

good-practice which is likely to be applicable to all of the proposed options and can be relied on (at this level) 

to prevent significant or adverse effects on a European site occurring as a result of construction site-derived 

pollutants.  The following guidance documents detail the current industry best-practices in construction that 

are likely to be relevant to the proposed schemes: 

 Environment Agency Pollution Prevention Guidance Notes32, including: 

 PPG1: General guide to the prevention of pollution (May 2001); 

 PPG5: Works and maintenance in or near water (October 2007); 

32 Note, the Environment Agency Pollution Prevention Guidance Notes have been withdrawn by the Government, although the principles 
within them are sound and form a reasonable basis for pollution prevention measures. 
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 PPG6: Pollution prevention guidance for working at construction and demolition sites (April 

2010); 

 PPG21: Pollution incident response planning (March 2009); 

 PPG22: Dealing with spillages on highways (June 2002); 

 Environment Agency (2001) Preventing pollution from major pipelines [online].  Available at 

www.environment-agency.gov.uk/static/documents/Business/pipes.pdf. [Accessed 1 March 

2011]; 

 Venables R. et al. (2000) Environmental Handbook for Building and Civil Engineering Projects.  

2nd Edition.  Construction Industry Research and Information Association (CIRIA), London. 

The best-practice procedures and measures detailed in these documents will be followed for all construction 

works derived from the WRMP as a minimum standard, unless scheme-specific investigations identify 

additional measures and/or more appropriate non-standard approaches for dealing with potential site-derived 

pollutants. 

General measures for species 

Most species-specific avoidance or mitigation measures can only be determined at the scheme level, 

following scheme-specific surveys, and ‘best-practice’ mitigation for a species will vary according to a range 

of factors that cannot be determined at the strategic (WRMP) level.  In addition, some general ‘best-practice’ 

measures may not be relevant or appropriate to the interest features of the European sites concerned (for 

example, clearing vegetation over winter is usually advocated to avoid impacts on nesting birds; however, 

this is unlikely to be necessary to avoid effects on some SPA species (such as overwintering estuarine birds) 

and the winter removal of vegetation might actually have a negative effect on these species through 

disturbance).  However, the following general measures will be followed to minimise the potential for impacts 

on species that are European site interest features unless project level environmental studies or HRA 

indicate that they are not required or not appropriate, or that alternative or additional measures are more 

appropriate/necessary: 

 Scheme design will aim to minimise the environmental effects by ‘designing to avoid’ potential 

habitat features that may be used by species that are European site interest features when 

outside the site boundary (e.g. linear features such as hedges or stream corridors; large areas 

of scrub or woodland; mature trees; etc.) through scheme-specific routing studies. 

 The works programme and requirements for each option will be determined at the earliest 

opportunity to allow investigation schemes, surveys and mitigation to be appropriately 

scheduled and to provide sufficient time for consultations with NE. 

 Night-time working, or working around dusk/dawn, should be avoided to reduce the likelihood of 

negative effects on nocturnal species. 

 Any lighting required (either temporary or permanent) will be designed with an ecologist to 

ensure that potential ‘displacement’ effects on nocturnal animals, particularly SAC bat species, 

are avoided. 

 All compounds/pipe stores etc. will be sited, fenced or otherwise arranged to prevent vulnerable 

SAC species (notably otters) from accessing them. 

 All materials will be stored away from commuting routes/foraging areas that may be used by 

species that are European site interest features. 

 All excavations will have ramps or battered ends to prevent species becoming trapped. 

 Pipe-caps must be installed overnight to prevent species entering and becoming trapped in any 

laid pipe-work. 

August 2019 
Doc Ref. B38671rr100i7 

www.environment-agency.gov.uk/static/documents/Business/pipes.pdf


       

 
                      

   

 
   

   

   

   

 

   

  

    

  

 

   

    

    

      

     
 

 

       
         

         
     

       
          

     

 

G3 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

Preferred Option-Specific Measures 

The following tables summarise the Option-specific measures that will be employed (in addition to the 

general measures outlined above) to avoid specific potential effects on European sites that have been 

identified during the assessment process.  

The interest features will be taken into account during the design-phase for the schemes, and it may be 

possible to design the scheme such that these measures are not required; otherwise, these measures will 

be refined during the scheme design and employed during construction/operation unless project-

level HRAs or scheme-specific environmental studies demonstrate that they are not required (i.e. the 

anticipated effect will not occur), not appropriate, or that alternative or additional measures are more 

appropriate/required. Agreement on appropriate measures will be made with NRW / NE where potential 

significant effects are identified at the project-level. 

Note that only those European sites for which specific measures have been identified are noted in the 

following sections; all other sites potentially affected by each Option will be protected by use of the general 

measures outlined above. 

Table G1 Receptor-specific measures for Option 37-42 

Site Feature Avoidance Measures (in addition to general measures) 

River Kent SAC  Freshwater mussel Margaritifera 
margaritifera 

Construction of the scheme will avoid the main migration and 
spawning periods for salmon to minimise the risk of 
displacement or barrier effects due to noise, vibration or site-
derived pollutants, unless scheme-specific analyses 
demonstrate that any effects associated with construction 
works will be ‘not significant’ or will have no adverse effect on 
the integrity of the SAC. 
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Appendix H 
Summary of Draft WRMP HRA (inc. Water Trading) 

The following sections are the Executive Summary of the HRA of the Draft WRMP 2019, which was subject 

to consultation in February 2018.  The Draft WRMP included several options linked to water trading; these 

are no longer preferred options for the WRMP (as no other water companies identified a requirement for 

imports from UU within their WRMPs), although UU will continue to explore possibilities for future water 

trading as an adaptive pathway.  The summary of the HRA of the Draft WRMP 2019 is therefore included to 

provide background information for future reviews.  The full assessment (Amec Report Reference 

B38761rr101i4) is available from UU. 

It should be noted that the HRA of the Draft WRMP 2019 was completed prior to the ‘People over Wind’ 

judgement, and so established best-practice mitigation and avoidance measures are considered at the 

screening stage, in accordance with established practice (after ‘Dilly Lane’) at the time of publication.  The 

effect of this is to ‘screen out’ some European sites and options from ‘appropriate assessment’ due to the 

likely effectiveness of standard mitigation, and the largely inconsequential nature of the effects.  The 

assessment has been briefly reviewed (but not amended); if formally revised it is likely that more options and 

sites would proceed to ‘appropriate assessment’; however, there would invariably be ‘no adverse effects’ due 

to these options and so the overall conclusions of the HRA (if re-assessed) would remain the same. 
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