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7. Road Drainage and Water Environment

7.1 Introduction

7.1.1 This chapter describes the assessment of the potential effects on the water

environment resulting from the construction and operation of the Scheme. The

following water environment receptors and resources are considered in the

assessment:

a) Surface water – including the localised impacts to the water quality (routine
runoff and spillage) and hydromorphology.

b) Existing water resources receptors (abstractions and discharges on the River
Dee).

c) Groundwater – including water quality (routine runoff and spillage) and
groundwater levels and flows.

d) Flood risk – including to people, property and infrastructure that could be at
risk of flooding.

e) Water Framework Directive (WFD) – including WFD surface water, transitional
and groundwater bodies.

f) Protected areas – including European and nationally designated sites that are
hydrologically connected to the Scheme.

7.1.2 Additional information to support this chapter is presented in the following

appendices and figures:

a) Volume 2, Figure 7.1: A494 River Dee Bridge Improvement surface water
bodies

b) Volume 2, Figure 7.2: A494 River Dee Bridge Improvement WFD water bodies

c) Volume 2, Figure 7.3: A494 River Dee Bridge Improvement flood risk from the
sea

d) Volume 2, Figure 7.4: A494 River Dee Bridge Improvement flood risk from
rivers

e) Volume 2, Figure 7.5: A494 River Dee Bridge Improvement flood risk from
surface water and small watercourses

f) Volume 2, Figure 16.1: Marine environment zones of interest
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g) Volume 3, Technical Appendix 7.A: River Dee Surface Water Quality Baseline
Report1

h) Volume 3, Technical Appendix 7.B: Water Framework Directive (WFD)
Assessment2

i) Volume 3, Technical Appendix 7.C: Highways England Water Risk
Assessment Tool (HEWRAT) Assessment3

j) Volume 3, Technical Appendix 7.D: Flood Consequences Assessment (FCA)4

k) Volume 3, Technical Appendix 7.E: Hydrodynamic and Sediment modelling5

l) Volume 3, Technical Appendix 7.F: River Dee Hydraulic Modelling Report -
Proposed Development Assessment6

m) Volume 3, Technical Appendix 7.G: Queensferry Drain Hydraulic Modelling
Report - Proposed Development Assessment7

n) Volume 3, Technical Appendix 17.A: Outline Construction and Environmental
Management Plan (CEMP)8.

7.2 Legislation and Policy Framework

7.2.1 Relevant legislation and national and local planning policy applicable to the

environmental assessment of the water environment is set out in Tables 7.1 –

Table 7.3.

1 Mott MacDonald, 2025. Technical Appendix: 7.A: River Dee Surface Water Quality Baseline Report. Document reference: 395318-MMD-
00-XX-RP-Z-0021.
2 Mott MacDonald, 2025. Technical Appendix: 7.B: A494 Water Framework Directive Assessment. Document reference: 395318-MMD-00-
XX-RP-Z-0020.
3 Mott MacDonald, 2025. Technical Appendix: 7.C: HEWRAT Assessment. Document reference: 395318-MMD-00-XX-RP-Z-0022.
4 Mott MacDonald, 2025. Technical Appendix: 7.D: Flood Consequences Assessment. Document reference: 395318-MMD-00-XX-RP-Z-
0019.
5 Mott MacDonald, 2025. Technical Appendix: 7.E: Hydrodynamic and Sediment Modelling Report. Document reference: 395318-MMD-00-
XX-RP-Z-0023.
6 Mott MacDonald, 2025. Technical Appendix 7.F: River Dee Hydraulic Modelling Report - Proposed Development Assessment.
Document reference: '395318-MMD-00-XX-RP-D-0010.
7 Mott MacDonald, 2025. Technical Appendix 7.G: Queensferry Drain Hydraulic Modelling Report - Proposed Development Assessment.
Document reference: '395318-MMD-00-XX-RP-D-0011.
8 Mott MacDonald, 2025. Technical Appendix: 17.A: Outline Construction Environment Management Plan.
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Table 7-1 Relevant legislation and policy

  Title Description

The Environment Act 2021 9 The Environment Act requires the setting of long-term targets for the recovery of the natural world in four priority areas: air quality, biodiversity, water and waste. Not

all ‘Part 5- Water’ provisions are applicable in Wales.

Environment (Wales) Act

201610

Legislation to amend the Flood and Water Management Act 2010 to promote sustainable management of natural resources; including provision for the protection of

the marine environment including European marine sites, to establish the Flood and Coastal Erosion Committee; and to make minor changes to the law about land 

drainage and byelaws made by Natural Resources Wales (NRW). This legislation has been considered in the assessment due to the proximity of the Scheme to

designated marine protected sites.

Water Act 200311 This legislation amends the Water Resources Act 1991 and the Water Industry Act 1991 to make provision with respect to compensation under Section 61 of the

Water Resources Act 1991.

Water Resources Act

(England and Wales) 199112

(Amended 2009)

This legislation sets out the responsibilities of NRW and the Environment Agency (EA) in relation to water pollution, resource management, flood defence, fisheries,

and navigation.

Environmental Permitting

(England and Wales)

Regulations 2016 (as

amended) 13

These regulations set out the regulatory framework for the control of water discharge activities through environmental permitting, exempt some water discharge

activities form environmental permitting and provide for compliance obligations.

They apply environmental quality standards to waters and certain pollutants and set out measures to prevent discharges of hazardous substances and limit

discharges of non-hazardous pollutants into surface and groundwater.

This legislation has been considered for the assessment due to the risk of localised deterioration to the water quality.

Water Environment (Water

Framework Directive)

(England and Wales)

Regulations 201714

These regulations aim to protect inland and coastal waters and prevent deterioration of aquatic ecosystems, including groundwaters. The WFD must not prevent

deterioration in status for all water bodies. The original target date for all water bodies to achieve ‘good status’ was 2015; however, this can be extended to either 

2021 or 2027. A WFD assessment2 has been undertaken to assess the potential impacts of the Scheme. The potential impacts and mitigation on the WFD receptors

have been incorporated into the Environmental Impact Assessment (EIA).

9 Environment Act 2021. Available at: https://www.legislation.gov.uk/ukpga/2021/30/enacted/data.pdf. Accessed February 2025.
10 Environment (Wales) Act 2016. Available at: Environment (Wales) Act 2016 Accessed February 2025.
11 Water Act 2003 (https://www.legislation.gov.uk/ukpga/2003/37/data.pdf) Accessed February 2025.
12 Water Resources Act (England and Wales) 1991 (https://www.legislation.gov.uk/ukpga/1991/57/data.pdf) Accessed February 2025.
13 The Environmental Permitting Regulations 2016. Available at: https://www.legislation.gov.uk/uksi/2016/1154/made/data.pdf. Accessed February 2025
14 Water Environment (Water Framework Directive) (England and Wales) Regulations 2017.
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  Title Description
The Groundwater (Water

Framework Directive)

(Wales) Direction 201615

The Directive outlines specific measures in order to prevent and control groundwater pollution including criteria for assessing the chemical status of groundwater; 

criteria for identifying significant and sustained upward trends in groundwater pollution levels, and for defining starting points for reversing these trends; and 

preventing and limiting indirect discharges (after percolation through soil or subsoil) of pollutants into groundwater. The Groundwater Daughter Directive (GDD)

clarifies certain objectives of the WFD relating to the prevention and control of groundwater pollution and establishes groundwater quality standards. The Scheme

involves works which have the potential to impact one WFD groundwater body.  A WFD assessment2 has been undertaken to assess the potential impacts of the

Scheme. The impacts and mitigation on the WFD receptors have been incorporated into the EIA.

Land Drainage Act 1991 (as

amended)16

The Act requires that a watercourse be maintained by its owner in such a condition that the free flow of water is not impeded. The Act provides functions to internal

drainage boards and local authorities to manage watercourses and provide consenting powers for proposed works to watercourses associated with development.

The Scheme involves works to the watercourses, and to existing flood defences.

Environmental Protection

Act 199017

Legislation makes provision for controlling pollution arising from industrial and other processes for waste management. It lays out the duty of care required to ensure

that waste is handled by authorised carriers and records maintained. The Scheme includes the decommissioning of the existing A494 bridge and waste must be

disposed of responsibly in line with the legislator requirements.

The Water Supply (Water

Quality) Regulations 201018

These regulations provide the framework for drinking water quality in Wales in respect of public supplies provided by water companies and licensed water suppliers.

The Drinking Water Inspectorate, acting on behalf of the Secretary of State, enforces the legislation.

Water Resources

(Abstraction and

Impounding) Regulations

(2006) SI 2006/64119

These Regulations contain provisions relating to the licensing of abstraction and impounding of water in England and Wales in the light of amendments made by the

Water Act 2003 to the Water Resources Act 1991. This is applicable should impoundment licence be required for the Scheme.

Flood Risk Regulations

200920

The Flood Risk Regulations 2009 transposes the EC Floods Directive (Directive 2008/60/EC) on the assessment and management of flood risk into domestic law in

Wales and implements its provisions. The regulations designate a Local Lead Flood Authority (LLFA) and impose duties on NRW and Lead Local Flood Authorities

to prepare a number of documents including: Preliminary Flood Consequences Assessments (FCA); Flood hazard and flood risk maps; and Flood Risk Management 

Plans. This legislation has been considered in the FCA4.

Pollution Prevention and

Control (England and

Wales) Regulations 200021

This legislation sets out a pollution control regime for the purpose of implementing the Integrated Pollution Prevention and Control Directive (Council Directive

96/61/EC) and for regulating other environmentally polluting activities not covered by the Directive. The Regulations control the operation of any installation or

mobile plant carrying out any of the activities.

15 The Groundwater (Water Framework Directive) (Wales) Direction 2014. Available at: Microsoft Word - Groundwater (Water Framework Directive) (Wales) Direction 2016 2016 No14 Final 260416. Accessed February 2025.
16 Land Drainage Act 1991. Available online at: http://www.legislation.gov.uk/ukpga/1991/59/contents. Accessed March 2025.
17 Environmental Protection Act 1990. Available at: https://www.legislation.gov.uk/ukpga/1990/43/contents Accessed February 2025.
18 The Water Supply (Water Quality) Regulations 2010. Available at: https://www.legislation.gov.uk/wsi/2010/994/made/data.pdf. Accessed February 2025.
19 Water Resources (Abstraction and Impounding) Regulations SI 2006/641. Available at: https://www.legislation.gov.uk/uksi/2006/641/made/data.pdf. Accessed February 2025.
20 Flood Risk Regulations 2009. Available at: http://www.legislation.gov.uk/uksi/2009/3042/pdfs/uksi_20093042_en.pdf. Accessed February 2025.
21 The Pollution Prevention and Control (England and Wales) Regulations 2000. Available at: https://www.legislation.gov.uk/uksi/2000/1973/made/data.pdf. Accessed February 2025.
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Table 7-2 National planning policy

Title Description

Future Wales: The

National Plan

204022

This Policy provides a framework at a national scale which sets out

a spatial plan for the direction for development in Wales until 2040.

The Policy includes a strategy for addressing key national priorities

through the planning system, including economic, decarbonisation

and climate-resilience as well as developing strong ecosystems and

improving the health and well-being of our communities. The

strategic framework will be built on by Strategic Development Plans

at a regional level and Local Development Plans at local authority

level.

Wales Spatial Plan

(Update 2008)23

The Wales Spatial Plan sets out the planning agenda for Wales at

the spatial level. The main principle is that development should be

sustainable and protect water resources and manage flood risk.

Planning Policy

Wales Edition 12

(February 2024)24

(PPW)

The Planning Policy Wales (PPW) sets out the Welsh Government

land use planning policies and is supplemented by a number of

Technical Advice Notes (TANs). It outlines design approaches and

techniques to improve water efficiency and minimise adverse

impacts of developments on water resources, surface water quality,

rivers and groundwaters. In addition, consideration to avoidance of

unnecessary flood risk for new developments is highlighted.

Technical Advice

Note (TAN) 5:

Nature

Conservation and

Planning (2009)25

TAN 5 supplements the PPW and gives advice as to the

consideration of impacts on designated sites in relation to the water

environment.

22 Welsh Government, 2021. Future Wales: The National Plan 2040. Available at: Update to Future Wales - The National Plan 2040
(gov.wales). Accessed February 2025.
23 Welsh Assembly Government, 208. People, places, futures. The Wales Spatial Plan 2008 update. Available at: Cover + Pocket 2008.indd
Accessed February 2025.
24 Welsh Government, 2024. Planning Policy Wales Edition 12. Available at: https://www.gov.wales/sites/default/files/publications/2024-
07/planning-policy-wales-edition-12.pdf. Accessed February 2025.
25 Technical Advice Note 5 Nature Conservation and Planning, 2009. Available at:
https://www.gov.wales/sites/default/files/publications/2018-09/tan5-nature-conservation.pdf. Accessed February 2025.
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Title Description

Technical Advice

Note (TAN) 15:

Development and

Flood Risk

(2025)26

TAN 15 supplements the Planning Policy Wales providing technical

guidance in relation to development and flood risk and advises on a

framework for the assessment of flooding. This has been considered

in the FCA4.  The impacts on receptors have been incorporated into

the EIA.

26 Technical Advice Note (TAN) 15, 2025. Available at: guidance-on-the-town-and-country-planning-flood-risk-area-development-
notification-wales-direction-2025-wgc-0022025.pdf. Accessed July 2025.
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Table 7-3 Local planning policy

Title Description

Flintshire Local

Development

Plan 2015 – 2030

Adopted Plan27

Flintshire County Council (FCC) adopted its Local Development Plan

(FLDP) 2015-2030 which forms part of the statutory development

plan in alignment with Future Wales: The National Plan 2040. The

FLDP reference strategic policies relevant to Road Drainage and the

Water Environment chapter including: STR4: Principles of

Sustainable Development and Design; STR5: Transport and 

Accessibility; STR6: Services, Facilities and Infrastructure; STR13: 

Natural and Built Environment, Green Networks and Infrastructure

and STR14: Climate Change and Environmental Protection.

Flintshire Local

Flood Risk

Management

Strategy 201328

The Strategy has been prepared to support the National Strategy for

Flood and Coastal Erosion Risk Management in Wales under the

Flood and Water Management Act 2010. The Strategy was developed

to address potential flood risk arising from local sources within the

boundaries of the Authority area. The Strategy states the authorities

responsibilities for flood risk and proposed actions or policies to be

introduced to manage flood risk including specifying objectives.

Dee River Basin

Management

Plan 2021-2027

Summary29

Under the Water Environment (Water Framework Directive) (England

and Wales) Regulations 2017 a management plan is required for

each River Basin District (RBD). The Dee River Basin Management

Plan (RBMP) was first published in 2009 and updated in 2015. This

document is part of the latest update to that plan which has been

undertaken jointly between NRW and the Environment Agency to set

out the programme of measures needed to achieve the objective of

the WFD over the next six-year period (2021-2027).

27 Flintshire Local Development Plan (FLDP) 2015-2030. Available at: https://www.flintshire.gov.uk/en/PDFFiles/Planning/Examination-
Library-Documents/FINAL-LDP-Written-Statement-English.pdf. Accessed February 2025.
28 Flintshire Local Flood Risk Management Strategy 2013. Available at: https://www.flintshire.gov.uk/en/PDFFiles/Flooding-and-
Drainage/Flintshire-Local-Flood-Risk-Management-Strategy.pdf. Accessed February 2025.
29 Natural Resources Wales and Environment Agency 2022. Dee River Basin Management Plan 2021 –2027 Summary. Available at:
https://naturalresourceswales.gov.uk/media/695219/dee-rbmp-2021_2027-summary.pdf.  Accessed February 2025.
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7.3 Consultation

7.3.1 A summary of the key points raised during formal consultation and how this has

been included in the design and assessment are provided in Table 7.4.

Table 7-4 Summary of formal consultation

Date of
enquiry

Nature of enquiry Date of
response

Response to enquiry

11/09/2024 Meeting with NRW to

discuss modelling

requirements

24/09/2024 NRW confirmed the flood modelling

situation, new LiDAR data availability

and climate change allowance

guidance30,31  for inclusion in modelling.

Any updated modelling outputs were

requested to be sent to NRW for review.

No additional information has been

received from NRW regarding the

maintenance work in the upper

catchment. Therefore, modelling has

proceeded on the assumption that the

latest NRW model for the Queensferry

Drain represents the current condition of

the watercourses. This is also stated in

the Assumptions and Limitations section

of the hydraulic modelling reportii.

Details for model inputs and outputs are

included in the hydraulic modelling

reports 6,7 and results discussed in the

FCA4.

30 Welsh Government, 2021. Flood Consequences Assessments: Climate change allowances. Available online at: Flood Consequences
Assessments: Climate change Accessed July 2025.
31 Natural Resources Wales, 2022. Adapting to Climate Change: Guidance for Flood and Coastal Erosion Risk Management Authorities in Wales.
Available online at: Adapting to Climate Change: Guidance for Flood and Coastal Erosion Risk Management Authorities in Wales Accessed July
2025.
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18/12/2024 Request to NRW for

response to EIA

Scoping Report

31/01/2025 Response from NRW to contents of the

IA Scoping Report.

Key responses related to the road

drainage and water environment include

flood risk, physical processes and water

quality and WFD.

Flood risk: NRW agree that flood risk

should be scoped in and be in

accordance with TAN1526. The FCA4

considers potential impacts on flood risk

assets including Dee embankment and

Queensferry Drain.

Water quality and WFD: Consideration

to the potential effects on WFD

elements, protected site receptors and

potential effects associated with

contaminated water during construction

and operation have been assessed in

Section 7.8 and 7.9 of EIA Chapter 7:

Road drainage and the water

environment.

Physical processes: consideration of

baseline physical processes and the

potential effects as a result of the

Scheme have been considered in the

Technical Appendix 7.E: Hydrodynamic

and sediment modelling5 and

summarised within this chapter.
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Date of
enquiry

Nature of enquiry Date of
response

Response to enquiry

Additional: A Flood Risk Activity Permit

(FRAP) is required for working in and

over a main river and Marine Licence

will also be required for carrying out

licensable activities within the marine

licensable area. A Habitats Regulation

Assessment (HRA) will be carried out to

test if the proposal could harm a

European site. WFD assessment also

required.

13/01/2025 Request to NRW for

further consultations

for the Flood

Modelling Scoping

Reports

06/03/2025 NRW recommendations for

amendments to the model and

estimating QMED (the median annual

maximum flood) and application of the

WINFAP software for estimation of peak

flows and flood frequency curves.

Further information on the River Dee

QMED estimate has been provided in

the updated version of GN008 issued in

March 2025.

The update did not change the final

peak flow estimates, therefore, no

changes were required to the hydraulic

model inputs.



Llywodraeth Cymru / Welsh Government A494 River Dee Bridge Replacement Scheme
ES – Chapter 7 Road Drainage and Water Environment

395318-RML-00-XX-RP-L-0002 Page 11

Date of
enquiry

Nature of enquiry Date of
response

Response to enquiry

10/02/2025 Request to NRW for

clarity on

comments received

following NRW

response to EIA

Scoping Report

including restrictive

working practices in

relation to ‘in river’

working.

21/02/2025 NRW identify the key issue is the

potential for underwater noise and

vibration to cause disturbance and

potential disruption of fish features

migration on the Dee. Therefore, NRW

needs more information on the likely in

river piling operations to construct the

bridge piers and removal of the existing

bridge piers. The details of construction

activities are included in EIA Chapter 2:

The Project. A detailed assessment of

noise and vibration disturbance in

relation to fish migration is provided in

EIA Chapter 16: Marine environment.

06/03/2025 Meeting with NRW

Items discussed:

water sampling

locations, screening

distances in marine

environment, tidal

movements both up

and downstream,

plant access would

be on the jack up

barge.

06/03/2025 The water sampling locations and

results are provided in the River Dee

Surface Water Quality Baseline Report 1.
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Date of
enquiry

Nature of enquiry Date of
response

Response to enquiry

20/03/2025 Draft construction

methodology sent to

NRW with

suggestions for

mitigation measures

for restricting any ‘in

river’ working as

described below: -

Installation of pile

casings in the river

channel using non-

percussive piling

methods advised to

be undertaken

between 0800 –

1700hrs and no work

in 3hr period leading

up to high tide at

Chester weir.

08/04/2025 NRW response agreeing to restrictive

working in river to daytime only and

avoidance of percussive piling

techniques to reduce risks of noise and

vibration causing disturbance to

migratory fish.

However, should percussive piling be

deemed necessary this will require

further consultation with NRW and

assessment in the EIA chapter, including

underwater noise modelling.

A detailed assessment of noise and

vibration disturbance in relation to fish

migration is provided in EIA Chapter 16:

Marine environment.

The proposed demolition of the existing

road bridge is advised to be included in

the EIA under the ‘Rochdale’ envelope

principle to ensure a realistic worst-case

scenario is considered. This has been

assessed in Section 7.8 of Chapter 7:

Road drainage and the water

environment.

7.4 Assessment Methodology

7.4.1 The scope of the assessment includes all water environment receptors that could

potentially be adversely or beneficially impacted by the construction and operation

of the Scheme.
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7.4.2 A scoping assessment was carried out in 2024 to determine which environmental

receptors should be scoped in or out of further assessment. The scope of the

assessment has also been influenced by the consultation responses received

since 2024 as set out in Table 7-4. The conclusions of the scoping assessment

have been reviewed following the progression of the Scheme design

development. Where no impact pathways were identified, these receptors have

been scoped out of further assessment.

7.4.3 A summary of water environment receptors scoping is presented in Table 7.5.

Table 7-5 Summary of the road drainage and water environment scoping
assessment

Receptor Stage Scoping
outcome

Justification

Main Rivers (River Dee, Garden

City Drain, Queensferry Drain,

Sandycroft Drain)

Construction

/

Operational

Scoped in Hydrologically connected to

the Scheme.

Groundwater (Superficial

Secondary (Undifferentiated)

aquifer and bedrock Secondary

A aquifer)

Construction

/

Operational

Scoped in Hydrogeologically

connected to the Scheme.

WFD water bodies (Dee (N.

Wales) Transitional water body,

Dee Carboniferous Coal

Measures groundwater body

and Garden City Drain and

Sandycroft Drain surface water

bodies.

Construction

/

Operational

Scoped in Within the 2km study area

(as defined in Section 7.4.22

and 7.4.23) and

hydrologically and

hydrogeologically connected

to the Scheme.

Flood Risk: Scheme is classified

as essential infrastructure

Operational Scoped in Scheme within high flood

risk zone (tidal and river

flooding)
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Receptor Stage Scoping
outcome

Justification

Designated sites (River Dee Site

of Special Scientific Interest

(SSSI) & Groundwater

Dependent Terrestrial

Ecosystems (GWDTE), River

Dee & Bala Lake Special Areas

of Conservation (SAC), Dee

Estuary – Ramsar, Special

Protection Area (SPA), SAC and

SSSI)

Construction

/

Operational

Scoped in Hydrologically and

hydrogeologically connected

to the Scheme

Ponds N/A Scoped out Not hydrologically

connected to the Scheme

Water bodies upstream of the

Scheme: The Pentre Drain

North, Pentre Drain South West

and Daisy Bank Farm Drain.

N/A Scoped out Not hydrologically

connected to the Scheme.

The Queensferry Drain and

Daisy Bank Farm Drain

confluence is part of the

Scheme however impacts at

this location are assessed

for Queensferry Drain only

as no upstream impacts on

Daisy Bank Farm Drain are

anticipated.

Consented abstractions N/A Scoped out Not within the study area

and unlikely to be impacted

beyond this distance.
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Receptor Stage Scoping
outcome

Justification

Consented discharges N/A Scoped out The operation of these

consented discharge sites

within the study area would

not be affected by the

Scheme and the nature of

the consented discharges

should not change. The

Scheme would also not

affect flows within the

receiving watercourses and

the ability to dilute and

disperse discharges.

Approach to Environmental Impact Assessment

7.4.4 This EIA for road drainage and the water environment has been undertaken in

accordance with the Design Manual for Roads and Bridges (DMRB) LA 11332 and

DMRB LA10433 to assess the likely significance of effects of the Scheme.

WFD assessment

7.4.5 The WFD assessment2 has been undertaken using the Environment Agency

“Clearing the Waters for All” guidance34, which describes an approach for

transitional water bodies. Professional judgement has also been used where

appropriate. The WFD environmental objectives are outlined in Table 2-1 of the

WFD Assessment2. In summary, to be WFD compliant the Scheme should not:

32 Highways England et al., 2020c. Design Manual for Roads and Bridges (DMRB), LA 113 – Road drainage and the water environment,
Available at: https://www.standardsforhighways.co.uk/tses/attachments/d6388f5f-2694-4986-ac46-b17b62c21727?inline=true. Accessed
March 2025.
33 Highways England et al., 2020. Design Manual for Roads and Bridges (DMRB), LA 104 - Environmental assessment and monitoring
Available at: 0f6e0b6a-d08e-4673-8691-cab564d4a60a. Accessed March 2025.
34 Environment Agency, 2016. Guidance: Water Framework Directive assessment: estuarine and coastal waters, “Clearing the

waters for all”. Available at: Water Framework Directive assessment: estuarine and coastal waters - GOV.UK Accessed March
2025.
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a) Cause deterioration to any water bodies such that their status under the WFD,
or the status of any of the constituent WFD quality elements, falls by one or
more classes or, where the quality element is already in the lowest class,
cause any deterioration of that element.

b) Contribute to, or cause, a failure of a water body to meet good overall status,
or, in the case of an artificial or heavily modified water body, good ecological
potential, and good chemical status.

c) Prevent future improvements from being implemented.

d) Breach the objectives and standards of protected area registered under Article
6 of the WFD.

7.4.6 Additionally, assessment of impacts on groundwater must be managed in

accordance with relevant national legislation such as the Groundwater (Water

Framework Directive) (Wales) Direction 201612.

HEWRAT Assessment

7.4.7 Water quality was assessed using the HEWRAT and Metal Bioavailability

Assessment Tool (M-BAT) and is reported in the HEWRAT Assessment3 for fluvial

watercourses. The Scheme must be designed so that discharges from road run-off

do not cause a deterioration in water quality within receiving surface waters, and

do not exceed published Environmental Quality Standards (EQS).

Flood consequences assessment

7.4.8 Flood risk must be managed in accordance with relevant legislation requirements

of the Lead Local Flood Authority. A FCA4 was undertaken to identify the

acceptability of flooding consequences in accordance with Planning Policy

Wales24 and TAN 1526.

Hydrodynamic and sediment transport modelling

7.4.9 Hydrodynamic and Sediment Transport modelling5 reported the predicted impacts

of the new Bridge piers on the hydrodynamic regime and sediment transport in the

Dee.
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Methodology

7.4.10 The predicted significance of the effect for the construction and operational phase

of the Scheme on road drainage and the water environment was determined

through a standard method of assessment described in EIA Chapter 4: Approach

to Environmental Assessment. The assessment was based on professional

judgement and guidance documents taking account of:

i) Sensitivity of the receiving water environment.

ii) Potential magnitude of change.

iii) Significance of the effect occurring.

Sensitivity of the receiving water environment

7.4.11 The DMRB: LA113 guidance32 provides a standard approach to the assessment of

significance of water environment effects. Table 7-6 has been used from the

DMRB methodology to estimate the importance of water environment receptors.
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Table 7-6 Water environment sensitivity criteria

Importance
(sensitivity)

Typical
criteria

Typical
examples

Criteria

Very High Nationally

significant

attribute of

high

importance

Surface water Watercourse having a WFD classification shown in an RBMP and Q95 <1.0m3/s.

Site protected/designated under EC or UK legislation (SAC, SPA, SSSI, Ramsar site,

salmonid water) / Species protected by EC legislation LA 108.

Groundwater Principal aquifer providing a regionally important resource and/or supporting a site

protected under EC and UK legislation.

Groundwater locally supports GWDTE.

Source Protection Zone (SPZ) 1.

Flood risk Essential infrastructure or highly vulnerable development

High Locally

significant

attribute of

high

importance

Surface water Watercourse having a WFD classification shown in a RBMP and Q95 <1.0m3/s.

Species protected under EC or UK legislation.

Groundwater Principal aquifer providing a locally important resource or supporting river ecosystem.

Groundwater locally supports GWDTE.

SPZ2.

Flood risk More vulnerable development.
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Importance
(sensitivity)

Typical
criteria

Typical
examples

Criteria

Medium Of

moderate

quality and

rarity

Surface water Watercourses not having a WFD classification shown in a RBMP and Q95

<0.001m3/s.

Sites that have been designated for ecological value by local councils (i.e., local

wildlife site (LWS) & local nature reserve (LNR).

Groundwater Aquifer providing water for agricultural or industrial use with limited connection to

surface water.

SPZ3.

Flood risk Less vulnerable development.

Low Lower

quality

Surface water Watercourses not having a WFD classification shown in a RBMP and Q95

<0.001m3/s.

Groundwater Unproductive strata.

Flood risk Water compatible development.
Source: DMRB LA 113 – Road drainage and the water environment Revision 1. Table 3.70
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Potential magnitude of change

7.4.127.4.41 The magnitude of change of impact on a receptor is independent of its

sensitivity and will be determined through professional judgement, DMRB

guidance32 and informed by relevant quantitative and semi-quantitative data (e.g.

flood modelling results), where appropriate.

7.4.137.4.42 Table 7.7 sets out the criteria that will be used to estimate the

magnitude of effect. The magnitude of the effect considers the timing, scale, size

and duration of the potential effect and the probability of the effect occurring.
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Table 7-7 Estimating the magnitude of impact on an attribute – water environment

Magnitude Criteria Typical examples Examples

Major
adverse

Results in loss of

attribute and/or

quality and integrity

of the attribute

Surface water Loss or extensive change to a fishery.

Loss of regionally important public water supply.

Loss or extensive change to a designated nature conservation site.

Reduction in water body WFD classification.

Groundwater Loss or extensive change to an aquifer.

Loss of regionally important water supply.

Loss or extensive change to the GWDTE or baseflow contribution to

protected surface water bodies.

Reduction in water body WFD classification.

Loss or significant damage to major structure(s) through subsidence or

similar effects.

Flood risk Increase in peak flood level (> 100mm).
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Magnitude Criteria Typical examples Examples
Moderate
adverse

Results in some

measurable change

in attributes, quality

or vulnerability

Surface water Partial loss in productivity of a fishery.

Degradation of regionally important public water supply or loss of major

commercial / industrial / agricultural supplies.

Contribution to reduction in water body WFD classification.

Groundwater Partial loss or change to an aquifer.

Degradation of regionally important public water supply or loss of

significant commercial / industrial / agricultural supplies.

Partial loss of the integrity of GWDTE.

Contribution to reduction in water body WFD classification.

Damage to major structure(s) through subsidence or similar effects or

loss of minor structure(s).

Flood risk Increase in peak flood level (> 50mm).

Minor
adverse

Results in some

measurable change

in attributes, quality

or vulnerability

Surface water Minor effects on water supplies.

Groundwater Minor effects on an aquifer, GWDTEs, abstractions and structures.

Flood risk Increase in peak flood level (> 10mm).

Negligible Results in some

measurable change

in attributes but of

The proposed project is unlikely to affect the integrity of the water environment.

Surface water No measurable impact upon surface water receptors

Groundwater No measurable impact upon an aquifer and/or groundwater receptors
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Magnitude Criteria Typical examples Examples
insufficient

magnitude to affect

the use or integrity

Flood risk Negligible change to peak flood level (<+/- 10mm).

Minor
beneficial

Results in some

beneficial effect on

attribute or a

reduced risk of

negative effect

occurring

Surface water Localised improvements to the WFD classification

Groundwater Reduction of groundwater hazards to existing structures.

Reductions in waterlogging and groundwater flooding.

Flood risk Creation of flood storage and decrease in peak flood level (>10mm).

Moderate
beneficial

Results in moderate

improvement of

attribute quality

Surface water Contribution to improvement in water body WFD classification.

Groundwater Contribution to improvement in water body WFD classification.

Improvement in water body catchment abstraction management

strategy (or equivalent) classification.

Support to significant improvements in damaged GWDTE.

Flood risk Creation of flood storage and decrease in peak flood level (>50mm).
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Magnitude Criteria Typical examples Examples
Major
beneficial

Results in major

improvement of

attribute quality

Surface water Removal of existing polluting discharge or removing the likelihood of

polluting discharges occurring to a watercourse.

Improvement in water body WFD classification.

Groundwater Removal of existing polluting discharge to an aquifer or removing the

likelihood of polluting discharges occurring.

Recharge of an aquifer.

Improvement in water body WFD classification.

Flood risk Creation of flood storage and decrease in peak flood level (>100mm).

No
change

No loss or

alteration of

characteristics,

features or

elements; no 

observable impact

in either direction.
Source: DMRB LA 113 Road drainage and the water environment Revision 1. Table 3.71
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Assessment of significance

7.4.147.4.43 The significance of an effect is determined by considering the

sensitivity of the receptor alongside the magnitude of the impact, as well as

professional judgement. The effect could be ‘beneficial’ or ‘adverse’, and the

significance graded in accordance with the matrix presented in Table 7.8. All

effects that are noted as ‘Moderate’ or above are considered as significant for the

purpose of this report, as defined by the red border in the below table.

Table 7-8 Significance of effects matrix

Magnitude of potential impact (Degree of change)

No
change

Negligible Minor Moderate Major

En
vi

ro
nm

en
ta

l V
al

ue
 (S

en
si

tiv
ity

)

Very High Neutral Slight Moderate or

Large

Large or Very

Large

Very Large

High Neutral Slight Slight or

Moderate

Moderate or

Large

Large or Very

Large

Medium  Neutral Neutral or

Slight

Slight Moderate Moderate or

Large

Low Neutral Neutral or

Slight

Neutral or

Slight

Slight Slight or

Moderate

Negligible Neutral Neutral Neutral or

Slight

Neutral or

Slight

Slight

Source: DMRB LA 104 Environmental assessment and monitoring Revision 1. Table 3.8.1

Assumptions and limitations

7.4.157.4.44 This chapter has been prepared using publicly available surface and

groundwater information for desk based assessment. Surveys have been

undertaken to support and validate (where applicable) this information. Where this

has not been possible, it is assumed the information provided from public sources

is correct and reflects baseline conditions.
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7.4.167.4.45 Bathymetric surveys carried out in 2021 and 2022 may not have

captured the full dynamic range of bed elevation variations, and the temporal

variability in bed elevation may have been even greater than that measured.

7.4.177.4.46 Water quality samples collected on a monthly basis between November

2024 and April 2025 only provide a snapshot of the water chemistry conditions at

the time and depth for the sample which was obtained.

7.4.187.4.47 Assumptions and limitations specific to supporting information are

detailed in the relevant technical appendices.

7.4.197.4.48 It is assumed that a water feature (surface water or groundwater)

cannot be assigned a sensitivity classification of ‘negligible’ due to the

conservation value of water resources as defined by the Water Resource Act

199112.

Design Assumptions

7.4.207.4.49 The assessment is based on the scheme description presented in EIA

Chapter 2: The Project. At the time of writing, assumptions on design details

relevant to the road drainage and water environment have been made to inform

this assessment, and these are given below:

a) The existing bridge is proposed to be replaced with a similar structure with a
span of approximately 140 metres and a width of 36.5 metres supported by
two sets of river piers. Each river pier would be constructed using 12 No. piles
approximately 1.5 metres in diameter. The river piers would be in a similar
orientation as the existing and distance from the top of each riverbank.

b) The existing A494 bridge is expected to be decommissioned with the bridge
deck removed. The existing river piers would remain in-situ and may be
modified in the future to improve their aesthetic appearance. The existing
gantry that spans the A494 road corridor on the east side of the bridge would
also be removed as well as the existing carriageway. The existing bridge
abutments would be removed and banks graded back.

c) An extensive network of drainage pipes, culverts and ditches would be
constructed to collect the runoff from the paved highway and embankment
slopes, and to drain the lower layers of the road construction. West of the
River Dee these would discharge to the Queensferry Drain channel to the new
pumping station to discharge to the River Dee.  East of the River Dee the new
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section of carriageway would be drained into the existing network and via the
swale to the Manor Drain/ Garden City Drain.

d) Queensferry Drain will be diverted to enable the construction of the
replacement bridge and the A494 road corridor, new sections of open channel
will be provided either side of the railway with a section of existing culvert
beneath the railway line being retained.

e) A new drainage outfall to the River Dee will be created to replace the existing
outfall.

Study area

7.4.217.4.50 The study area for the road drainage and water environment covers a 2

km radius and any water bodies outside of this which are hydrologically connected

to the Scheme as shown on Volume 2, Figure 7.1.

7.4.227.4.51 Water bodies outside the 2 km buffer were identified during the

assessment, based on professional judgement of their sensitivity and connectivity

to the Scheme area. This approach ensures that any potential effects of the

Scheme are proportionately identified.

Baseline information sources

7.4.237.4.52 A number of sources (surveys, supporting reports and publicly

available data) as detailed in the following section were used to provide

information on baseline conditions for the water environment.

Surveys

a) 6 months of baseline water quality surveys (November 2024 to April 2025) at
five locations (three on the River Dee upstream and downstream of the
Scheme; one on Queensferry Drain and one on Garden City Drain) detailed in
the Technical Appendix 7:A, River Dee Surface Water Baseline Report1.

b) Bathymetric surveys encompassing the area from upstream of the Scheme at
the weir at Chester to the training wall downstream of the Scheme near Lead
Brook (9th September 2021 to 26th May 2022)36.

c) Surveyed current, salinity, and suspended solids measurements were
obtained from two survey locations. Site A is located on the upriver (eastern)
side of the Flintshire Bridge and Site B is located on the upriver (eastern) side
of the A494 existing Queensferry bridge (August 2021) 36.
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d) Surface water site walkover was carried out along Queensferry Drain (19
November 2024).

Supporting Reports

a) Drome Corner to Ewloe Particle Distribution Analysis35 used in the
hydrodynamic and sediment modelling5.

b) A494 Dee Survey Data Report36 detailing the current, salinity, and suspended
solids measurements obtained.

c) Report on ground investigation without Geotechnical Evaluation – A494 River
Dee Bridge Improvement37 used to inform baseline geological conditions
underlying the Scheme.

d) River Dee Flood Modelling - Preferred Option Reporti to inform understanding
of flood risk4 and the drainage design.

e) Queensferry Drain Flood Modelling - Preferred Option Reportii to inform
understanding of flood risk4 and the drainage design.

f) Drainage Strategy38 detailing the existing and proposed drainage design for
the Scheme.

Publicly available data

a) National Library of Scotland historical georeferenced OS maps39

b) British Geological Survey (BGS) Geology of Britain Viewer40

c) Data Map Wales41

d) Catchment Data Explorer42

e) Magic Maps 43

f) National River Flow Archive44

35 Soil Mechanics, 2007. Drome Corner to Ewloe Particle Distribution Analysis.
36 Partrac Ltd. 2021. A494 Dee Survey Data Report. Document reference: M5006.05.03.D01.V01.
37 Furgo, 2019. Report on Ground investigation without Geotechnical Evaluation – A494 River Dee Bridge Improvement. Overwater
Ground Investigation. Document No. G190001U(02).
38 Mott MacDonald, 2025. A494 River Dee Bridge Replacement. Highway Drainage Developed Design Strategy Report. 100395318-002 |
P01 | 395318-MMD-00-XX-RP-D-0007
39 National Library of Scotland, 2024. Side by Side. Available online at: Side by side georeferenced maps viewer - Map images - National
Library of Scotland (nls.uk). Accessed January 2025.
40 British Geological Survey (BGS), 2024. Geology of Britain Viewer. Available online at: https://www.bgs.ac.uk/map-viewers/geoindex-
onshore/. Accessed January 2025.
41 Llywodraeth Cymru, Welsh Government, 2025. Data Map Wales. Available online at: New map | DataMapWales Accessed May 2025.
42 Environment Agency, 2024. Dee Estuary Operational Catchment. Available online at: Dee Estuary Operational Catchment | Catchment
Data Explorer. Accessed January 2025.
43 DEFRA, 2024. Magic Map Viewer. Available online at: Magic Map Application (defra.gov.uk). Accessed January 2025.
44 NFRA, 2024. Station Data. Available online at: NRFA Station Data for 67027 - Dee at Ironbridge (ceh.ac.uk). Accessed January 2025.
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g) Climate averages45

h) Cycle 3 (2021) Rivers and Waterbodies Map46

i) Bing Ordnance Survey (OS) mapping47

j) Flood and Coastal Erosion Risk Maps48

7.5 Baseline Conditions

Land use and topography

7.5.1 The study area is located within North Wales within the Flintshire County

Council. The land use within the study area is a mixture of urban

(industrial, commercial and residential) and rural land use.

7.5.2 Within the Scheme boundary lies the existing A494 carriageway and bridge, as

well as an area of arable use on the right bank adjacent to the A494 carriageway.

Immediately surrounding the Scheme footprint are a water treatment works and

industrial, commercial and residential developments.

7.5.3 The existing A494 provides a critical transport link for North Wales linking

Queensferry and Ellesmere Port. The North Wales Main Line railway also

intersects the study area.

7.5.4 The existing A494 route is identified as a safeguarded road scheme in the Local

Development Plan23. The Scheme has been safeguarded to enable it to be

delivered over the planned period.

7.5.5 The Scheme is located in a low-lying coastal area, with elevations within the study

area varying from approximately 0m AOD to 20m AOD.

45 Met Office, 2025. Location specific long term averages. Available at: Hawarden Airport Location-specific long-term averages. Accessed
March 2025.
46 NRW, 2024. Cycle 3 (2021) Rivers and Waterbodies Map. Available online at: https://waterwatchwales.naturalresourceswales.gov.uk/en/.
Accessed January 2025.
47 Microsoft Bing, 2024. Maps. Available online at: Bing Maps - Directions, trip planning, traffic cameras & more. Accessed January 2025.
48 Natural Resources Wales, 2025. Flood and Coastal Erosion Risk Maps. Available online at: Flood and Coastal Erosion Risk Maps.
Accessed January 2025.
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Hydrology

7.5.6 There are a number of surface water receptors within the 2 km study area

classified by NRW as main rivers41 including:

a) River Dee (tidal reach)

b) Queensferry Drain

c) Garden City Drain West/ Manor Drain

d) Rowleys Gutter

e) Beeches Drain Dee

f) Sandycroft Drain North

g) Finchett’s Gutter

7.5.7 The following surface water bodies have been scoped out during the EIA Scoping

Assessment, as they are located upstream of the Scheme and are unlikely to be

impacted: The Pentre Drain North, Pentre Drain South West, and Daisy Bank

Farm Drain.

7.5.8 The Scheme is located on a tidal reach of the River Dee/ Afon Dyfrdwy at National

Grid Reference (NGR) SJ323685 as shown on Volume 2, Figure 7.1.

7.5.9 The headwaters of the River Dee originate in Eryri National Park and flow into Llyn

Tegid and the valleys of Corwen and Llangollen in Wales. The River Dee then

meanders northwards through the Cheshire Plain in England. The river has been

significantly modified downstream of Chester Weir where it has been historically

canalised within the tidal reach during the 1730s. The River Dee discharges into

the Liverpool Bay. The River Dee has a total catchment area of approximately

2,251 km2.

7.5.10 The closest gauging station (recorded by the National River Flow Archive

(NRFA)10) to the Scheme on the River Dee is ‘67033- Dee at Chester Suspension

Bridge’ upstream of Chester Weir. The gauge has not recorded data since 2013

due to problems with equipment. The next closest gauging station is ‘67027- Dee

at Ironbridge’ located approximately 19.5 km upstream of the Scheme. The NRFA

notes that abstractions cause flows at station 67033 to be about 6 m3/s lower than
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station 67027. Flow data was taken upstream from the tidally influenced reach,

whereas flows at the Scheme will be tidally influenced.

7.5.11 The average tidal prism in the Dee Estuary is 4x108 m3, representing a volumetric

increase of over 80% between mean low water and mean high water. As the mean

river discharge of 31m3/s is comparatively small, the estuary is tide-dominated,

with the freshwater river discharge contributing only around 0.35% of the tidal

prism over the tidal cycle5.

7.5.12 At the A494 bridge, a radar tide gauge was installed by Partrac in 2021 which

recorded the water surface elevation every 6 minutes (m Ordnance Datum Newlyn

(ODN)). Results indicate that spring and neap tides cause significant variation in

water surface elevation at the proposed bridge location. The larger spring tides

(greater than the mean) fluctuate over the tidal cycle and increase up to +5m ODN

approximately. Further out in the Dee estuary the surface elevation change is

much larger (9m on spring tides).

7.5.13 Speed was measured at two sites (Site A and Site B)36 during spring and neap

tides in August 202129. Higher current speeds during the flood tide are recorded at

both sites, with the maximum current velocity at the surface reaching almost 2.5

m/s during the peak flood flow.

7.5.14 Queensferry Drain is a main watercourse and is not designated as a WFD water

body. The watercourse is currently culverted and receives drainage from the

existing A494 road network. The pumping station operated by NRW pumps flows

in the Queensferry Drain into the River Dee during periods of high tide when the

outfall becomes tidally locked.

Climate

7.5.15 The nearest MET office gauge is Hawarden Airport which is approximately 3.5 km

south east of the Scheme and is therefore considered representative of the

Scheme’s climate. The annual average rainfall amount recorded (1991 to 2020)

was 729 mm45.
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Geology and hydrogeology

7.5.16 Detailed information relating to geology and soils assessment is included in EIA,

Volume 1, Chapter 6: Geology and Soils.

7.5.17 In summary, the Scheme is underlain by mudstone and sandstone dominated

bedrock consisting of the bands of the Etruria Formation (mudstone, sandstone

and conglomerate), Pennine Middle Coal Measures Formation (mudstone,

siltstone and sandstone) and Pennine Lower Coal Measures Formation

(mudstone, siltstone and sandstone)40 as shown in Figure 6.2: Bedrock Geology.

7.5.18 The superficial deposits40 underlying the Scheme and the study area on the right

bank are predominantly tidal flat deposit consisting of clay, silt, sand and gravel40.

These are anticipated to be approximately 15 m thick underlying the proposed

bridge49. The study area south west of Chester Road is primarily Till, Devensian-

diamicton with localised deposits glaciofluvial deposits, Devensian - sand and

gravel40. Superficial deposits are shown in Figure 6.1: Superficial Geology.

7.5.19 The Scheme is underlain by a Secondary A bedrock aquifer (shown in Figure 6.4:

Bedrock aquifer designation) and Secondary (undifferentiated) superficial aquifer

(shown in Figure 6.3: Superficial aquifer designation) which are classified as ‘High’

groundwater vulnerability40. This suggests that the aquifers are capable of

supporting water supplies at a local rather than strategic scale and, potentially

forming an important source of base flow to rivers. There is likely to be some

horizontal movement of groundwater through permeable sand and gravel layers.

Vertical movement of the groundwater would be impeded by impermeable clay

layers that are interbedded with the granular material. Bedrock is likely to be

impermeable through the mudstone. There is common faulting in the area that

could act as groundwater pathways.

7.5.20 All groundwater bodies in Wales are designated as Drinking Water Protected

Areas41. The nearest SPZ is located approximately 3.4km east of the study area41.

49 Mott MacDonald. 2018. A494 River Dee Bridge Improvement – Preliminary Sources Study Report, ref. 395318-0044-B, dated
06/09/2018
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7.5.21 Due to the presence of Coal Measures beneath the Scheme40, there is potential

for coal seams to be present near or at the Scheme, which could act as primary

groundwater pathways.

7.5.22 EIA Chapter 6: Geology and soils details the baseline environment for potentially

contaminated land. Adjacent to the eastern bank of the River Dee is a section

where potential for contamination is likely to be present due to historic activities

including coal storage, ship building, a tarmacadam works, sewage works,

chemical works and a tank cleaning operation. Extensive ground and groundwater

contamination has been reported for the former Neston Tank Cleaning site,

immediately south of the River Dee. A plan of the potentially contaminative land

uses and environmental incidents within 500 m of the Scheme is shown in Figure

6-6: Potentially Contaminated Land.

Drainage

7.5.23 A detailed summary of existing highways drainage is provided in the Drainage

Strategy Report50. CCTV drainage surveys of the Queensferry Drain culvert were

carried out by Draintech in 2010. The existing drainage for the A494 is assumed to

consist of a network of kerbs and gullies connected to carrier drains. All

discharges are untreated with no attenuation and are anticipated to enter the

Queensferry Drain at various points.

7.5.24 On the eastbound carriageway to the north of the River Dee, the majority of

existing drainage is discharged to a vegetated open channel (swale) which drains

to the north to connect with the Garden City Drain/ Manor Drain. A portion of the

network outfalls to an existing manhole on the north side of the carriageway

approximately 300m east of the river on Claremont Avenue, the destination

beyond this point is unknown.

7.5.25 The River Dee is the final receiving watercourse for all drainage derived from the

existing A494 bridge and carriageway.

50 Mott MacDonald, 2025. A494 River Dee Bridge Replacement. Highway Drainage Developed Design Strategy Report. 100395318-002 |
P01 | 395318-MMD-00-XX-RP-D-0007
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Water quality

7.5.26 Water quality spot samples were obtained on a monthly basis between November

2024 and April 2025 at 3 locations on the River Dee (upstream and downstream of

the Scheme), 1 location on Queensferry Drain and 1 location on Garden City

Drain. The sampling suite was chosen to help understand the baseline

concentrations of parameters of interest that could be affected by the Scheme.

Discussion of limitations of the sampling programme is provided in the River Dee

Surface Water Quality Baseline Report 1.

7.5.27 The data showed elevated baseline concentrations above EQS thresholds of

several parameters of interest such as zinc and chromium IV indicative of the

presence of pollution sources. Other parameters such as suspended solids were

highly variable, however due to the dynamic tidal nature of the River Dee it is

unclear of the extent of the influence of anthropogenic sources or natural

processes. Presentation of baseline results and analysis is provided in the River

Dee Surface Water Quality Baseline Report 1.

7.5.28 Salinity measurements were obtained as time-series, vertical profiles, and

transects simultaneously with the current measurement. Salinity vertical profiles

show homogeneous vertical mixing on all profiles except for High Water (HW)-0.5

to HW+0.5 hours, where slightly fresher water was observed at the surface.

Further information is provided in the A494 Dee Survey Data Report36.

7.5.29 Temperature measurements were also obtained as time-series, vertical profiles

and spanwise transects with the salinity and currents measurements. temperature

variation over the tidal cycle is of the order of 1 ºC. Further information is provided

in the A494 Dee Survey Data Report report3636.

Designated sites

7.5.30 A number of designated sites43 are located within the 2 km study area41 or

hydrologically linked to the Scheme as detailed in Table 7.9 below and shown in

Figure 16.1. Further details of sensitive habitats present within the study area are

provided in Volume 1, EIA Chapter 8: Terrestrial Ecology and Chapter 16: Marine

Ecology.
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Table 7-9 Protected sites within 2 km or hydrologically linked to the Scheme

Site Designation Reasons for designation Distance from Scheme

River Dee and Bala Lake/

Afon Dyfrdwy a Llyn Tegid

SAC - UK Designated for its coastal habitats and fish

species

Within the Scheme footprint

River Dee/ Afon Dyfrdwy SSSI Designated for its fluvial geomorphology,

carboniferous geology, range of river habitat

types and fish species

Within the Scheme footprint

Shotwick Brook NVZ Nitrate Vulnerable Zone Area at risk from agricultural nitrate pollution Within the Scheme footprint

Dee Carboniferous Coal

Measures

Groundwater Drinking Water

Protected Areas

Area not at risk (2020) Underlying the Scheme

The Dee Estuary Ramsar site Designated for its bird species, wetland habitat

saltmarsh, intertidal mudflats and sandflats

Approximately 1.0 km northwest of

Scheme (tidally linked)

The Dee Estuary SPA - UK Designated for its wintering, breeding and

migratory bird assemblages

Approximately 1.0 km northwest of

Scheme (tidally linked)

Dee Estuary/ Aber Afon

Dyfrdwy

SAC -UK Designated for its mudflats, coastal habitats and

fish species

Approximately 1.0 km northwest of

Scheme (tidally linked)

Dee Estuary/ Aber Afon

Dyfrdwy

SSSI Designated for its wintering bird populations and

coastal habitat

Approximately 1.0 km northwest of

Scheme (tidally linked)

Dee West Urban Wastewater

Treatment Regulations

sensitive shellfish waters

Sensitive shellfish waters Approximately 9km northwest of

Scheme (tidally linked)
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Aquatic ecology

7.5.31 The Dee Estuary supports a diverse array of marine life including fish and

invertebrates, particularly within its extensive intertidal mudflat and sandflat

habitats. Further detail on the baseline habitats and species can be found in

Volume 1, EIA Chapter 16: Marine Ecology.

7.5.32 Areas within the intertidal habitats are used for roosting, foraging and refuge. The

adjacent fields and sand bars are used for high tide refuge, depending on food

availability and the state of the tide by species of interest including breeding

waterfowl and waders.

7.5.33 Fish species migrate through the study area on the Dee include those which are

features of interest of the designated sites. This includes Atlantic salmon (Salmo

salar), sea lamprey (Petromyzon marinus), river lamprey (Lampetra fluviatilis) and

European smelt (Osmerus eperlanus).

7.5.34 Invasive Non-Native Species (INNS) are potentially present including Chinese

Mitten Crab (Eriocheir sinensis) as detailed in Volume 1, EIA Chapter 16 Marine

Ecology.

Water Framework Directive

7.5.35 Two WFD water bodies were screened in by the WFD Assessment2 as being

potentially impacted by the Scheme:

a) Dee (N.Wales) transitional WFD water body water body (ID:
GB531106708200).

b) Dee Carboniferous Coal Measures WFD groundwater body (ID
 GB41102G204800).

7.5.36 Further information on the baseline for these WFD water bodies is provided in the

WFD Assessment2.

7.5.37 WFD Protected Areas are those designated under other EU Directives that have

been transposed to the main WFD legislation and those designated under the

Habitats and Species Regulations 2017.
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7.5.38 The following designated sites were screened in by the WFD Assessment2:

a) River Dee and Bala Lake/ Afon Dyfrdwy a Llyn Tegid SAC

b) River Dee/ Afon Dyfrdwy SSSI

c) Shotwick NVZ

d) Dee Carboniferous Coal Measures DWPA

e) The Dee Estuary Ramsar

f) The Dee Estuary SPA

g) Dee Estuary/ Aber Afon Dyfrdwy SAC

h) Dee Estuary/ Aber Afon Dyfrdwy SSSI.

Flood Risk

7.5.39 A high level summary of the published NRW and TAN1526 flood maps for the

Scheme is provided below. A detailed FCA4 has been prepared for the Scheme.

7.5.40 The NRW ‘Flood Risk from Rivers’ map48 identifies the risk of flooding is mostly

within the extents of the River Dee (tidal and fluvial flooding) and the Queensferry

Drain open channel watercourse (fluvial) as shown in Volume 2, Figure 7.4.

7.5.41 NRW’s ‘Flood Risk from the Sea’ map48 identifies a high risk of flooding within the

extents of the River Dee. Flood risk from the sea is shown in Volume 2, Figure 7.3.

Areas of low and medium flood risk extend to within the flat low lying areas

surrounding the Scheme. This high-risk area is shown to be flanked by flood

defences (embankments).

7.5.42 The NRW ‘Flood Risk from Surface Water & Small Watercourses’48 map identifies

several discrete areas of low, medium and high surface water flood risk. This

includes an area of high risk at the low point in the existing A494 carriage beneath

the Network Railway overbridge and also the highway drainage swale south of the

existing A494 carriageway as shown in Volume 2, Figure 7.5.
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Physical processes

Hydromorphology

7.5.43 The river has extensive anthropic influence including abstractions and

impoundment upstream of the study area, as well as canalisation and flood

defence embankments within the study area39.

7.5.44 The Scheme is located within the Afon Dyfrdwy (River Dee) SSSI which is of

special interest for its fluvial geomorphology, carboniferous geology, range of river

habitat types, saltmarsh transition habitats and species of interest41.

7.5.45 Within the study area at the proposed bridge location, the banks on both sides are

steep with the inter tidal areas consisting primarily of saltmarsh habitat dominated

by fine sediment.

Sediment transport

7.5.46 Assessment of sediment transport is detailed in Hydrodynamic and sediment

transport modelling5. In summary, the transport of sediments upstream by the

flood tide dominates when river discharge is low, resulting in net upstream

sediment transport accretion.

7.5.47 The flood tide dominance is reversed when the river discharge is high in

combination with the ebb tide, leading to net downstream sediment transport and

erosion. Flood tidal current speeds are higher than the ebb currents in the Dee

Estuary. This asymmetry results in the net importation and retention of sediment

within the estuary. Further details are provided in Hydrodynamic and sediment

transport modelling5.

Bed level changes

7.5.48 A detailed analysis of measured changes between bathymetry surveys undertaken

in 2021 and 2022 is provided in the Hydrodynamic and sediment transport

modelling5.
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7.5.49 Sediments tend to accumulate in front of and downstream of the existing A494

and Jubilee Bridge piles and towards the middle of the channel. Upstream of the

existing piles, bed levels tend to decrease due to the high flow speeds and flow

interactions with the structures. It is considered that the turbulence and related

high bed shear stresses generated by these interactions results in the erosion

observed upstream of the structures5.

7.5.50 In this regime, the sediments accumulate upstream of the A494 and Jubilee

Bridge piles and towards the centre of the channel. Erosion occurs downstream of

the piles due to turbulence generated by flow interactions with the structures. Low

ebb tide water levels were recorded to increase by almost 1 m during high river

discharge events5.

7.5.51 Around the existing piles localised bed elevation changes of +/-1.8 m were

observed over a relatively short period between survey visits. Existing scour holes

were observed up to 3 m below the bed level in the main channel5.

Sediment size

7.5.52 Particle size analysis on sampled material35, borehole and grab samples37 and

publicly available BGS borehole information40 nearby the Scheme indicate that

sediment near the Scheme is dominated by fine/medium sand material. Results

indicate sediment material is slightly coarser towards the centre of the channel

and finer in the intertidal areas. Further details are provided in the Hydrodynamic

and sediment transport modelling5.

Suspended solids

7.5.53 Measured suspended sediment concentrations36 at the Scheme were derived

from turbidity measurements obtained simultaneously as the salinity, temperature

and current measurement. Higher total suspended solid values were measured

near the bed (approximately double the near-surface values). Higher

concentrations are recorded during ebb tide and also during peak flood due to the

higher current speeds.  Further details are provided in Hydrodynamic and

sediment transport modelling report5.
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7.6 Future baseline

7.6.40 Several areas are included in the FLDP27 as a “green wedge”. In line with Policy

EN11, development will only be permitted under specific criteria detailed where

the new land use will not have an impact on the openness of the green wedge.

Areas covered by this within the study area include the Sealand area southeast of

the A494 on the northern bank of the River Dee and several areas south east of

the A494 on the south side of the River Dee between B5129 and the Borderlands

Line railway.

7.6.41 Land north west of the existing River Dee Bridge is allocated for Northern

Gateway strategic site (policy STR3A LDP27), as mixed use (employment,

housing, commercial, community facilities) development site. Construction has

commenced and this has been considered as part of the baseline assessment.

7.6.42 Climate change is anticipated to affect river levels as a result of extreme rainfall

events, however, there is considerable uncertainty regarding magnitude of

change. Mean sea level rise by 2100 in comparison to the assessed baseline

(1981 to 2000) is anticipated to be 0.76m (70th percentile for design allowance)

and 1.03m (90th percentile for sensitivity planning) in Flintshire51. NRW ‘flood risk

map for planning’ includes allowance for climate change scenarios. These maps

are provided in the FCA4.

Assessment of receptor sensitivity

7.6.43 The following receptors located within the study area were scoped out of further

assessment:

a) Rowleys Gutter: the confluence with the River Dee is greater than 1km
downstream of the Scheme and no works are proposed within the catchment.

b) Wepre Brook: confluence with the River Dee is located >2km downstream
from the Scheme and is unlikely to be impacted at this distance in tidally
influenced reaches with attenuation processes occurring and no works are
proposed within the catchment.

51 Welsh Government, 2022. Adapting to Climate Change: Guidance for Flood and Coastal Erosion Risk Management Authorities in Wales.
Available online: Adapting to Climate Change: Guidance for Flood and Coastal Erosion Risk Management Authorities in Wales Accessed
March 2025.
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c) Sandycroft Drain and Finchett’s Gutter: both WFD water bodies have a
confluence with the River Dee approximately 1.7km upstream of the Scheme.
At this distance and with attenuation processes occurring it is unlikely these
watercourses will be impacted by the Scheme in tidally influenced reaches
and no works are proposed within the catchment.

d) Pentre Drain North, Pentre Drain South West, and Daisy Bank Farm Drain:
scoped out during the EIA Scoping Assessment as they are upstream of the
Proposed Scheme and unlikely to be impacted.

e) Dee West Urban Wastewater Treatment Regulations Sensitive Shellfish
Waters: located approximately 9km downstream of the Scheme and are
unlikely to be impacted at this distance in tidally influenced reaches with
attenuation processes occurring.

A summary of scoped in receptor sensitivity is outlined in Table 7-10 .

Table 7-10  Potential receptor sensitivity

Type Receptor Description Sensitivity

Transitional
water body

River Dee
(tidal reach)

Site protected/designated under EC or UK

legislation (Ramsar, SPA, SAC, SSSI).

Water body has a WFD classification shown

in a RBMP.

Very High

Surface
water body

Queensferry
Drain

Watercourse does not have a WFD

classification shown in a RBMP and

assumed Q95 of >0.001m3/s.

Medium

Surface
water body

Garden City
Drain West/
Manor Drain

Watercourse having a WFD classification

shown in a RBMP (ID: GB111067056960)

and Q95 of >1 m3/s.

High

Groundwater
body

Dee
Carboniferous
Coal
Measures

Water body is a WFD water body (ID:

GB41102G204800) with an overall status of

Poor.

All groundwater bodies in Wales are

designated as Drinking Water Protected

Areas.

High

Groundwater Shallow
groundwater

Secondary (undifferentiated) Low

Flood risk Transport Less vulnerable development* Medium

Flood risk Commercial Less vulnerable development* Medium
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Type Receptor Description Sensitivity
Flood risk Residential Essential or highly vulnerable* Very High

Flood risk Pastoral

Agriculture

Less vulnerable development* Medium

*Flood risk receptor sensitivity based on TAN1526 for vulnerable developments, less vulnerable developments and water compatible
developments which is applicable to Wales.

7.7 Mitigation Measures Forming Part of the Scheme Design

  Embedded mitigation and design

7.7.1 The embedded design and mitigation measures that are relevant to road

drainage and the water environment are summarised in this section.

Bridge construction

7.7.2 The proposed bridge will align with the existing bridge piers to reduce disruption to

the flow of the River Dee.

7.7.3 Use of jack up barge has removed the need for dredging and therefore will reduce

disturbance to the sediments and the riverbed.

Drainage strategy

7.7.4 Drainage capture and conveyance along the proposed highway is proposed to be

predominantly via a kerb and gully system38.

7.7.5 The Scheme drainage east of the River Dee crossing (Garden City) will be

conveyed and discharged into the existing swale channel in the southbound

verge. The ditch is proposed to be modified by increasing the base width and

proposed regrading banks to a 1 in 3 slope to improve the existing flooding issues.

7.7.6 The proposed design provides an additional length of open channel for the

Queensferry Drain. Similarly to the existing scheme, flow in the Queensferry Drain

open channel will pass through a trash screen and is then culverted through a

relocated NRW pumping station before being pumped via a new replacement

outfall into the River Dee.
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7.7.7 It is assumed a non-return flap valve will be installed on the new Queensferry

Drain outfall to prevent tidal ingress upstream to the pumping station. Further

consultation will be required with NRW and DCWW at the detailed design stage.

Confirmation of ground conditions

7.7.8 Prior to construction, an investigation of underlying deposits particularly where

proposed infrastructure will be located. This information will be used to support

embedded mitigation to ensure environmental constraints and to inform detailed

design.

Good practice

7.7.9 The following measures constitute best practice and are control measures which

are expected to be integrated into the construction phase. Pollution prevention

and mitigation measures are incorporated in the Outline CEMP8 to ensure that

good working practices are followed to manage environmental risks. The Outline

CEMP includes standard good practice guidance set out in the guidance outlined

below:

a) CIRIA Culvert Design and Operation Guide (C689)52

b) CIRIA Culvert, screen and outfall manual (C786)53

c) The SUDS Manual (C753)54

d) CIRIA: Control of water pollution from construction sites: Guidance for
consultants and contractors (C532)55

e) BS6031: Code of Practice for earthworks56

f) Fish Pass Manual57

g) Relevant Guidance for Pollution Prevention (GPP):

52 CIRIA (2010) Culvert design and operation guide (C689F). Accessible from:
https://www.ciria.org/CIRIA/CIRIA/Item_Detail.aspx?iProductCode=C689F&Category=FREEPUBS . Accessed January 2025.
53 CIRIA (2019) Culvert, screen and outfall manual (C786). Accessible from:
https://www.ciria.org/CIRIA/CIRIA/Item_Detail.aspx?iProductCode=C786&Category=BOOK Accessed March 2025.
54 CIRIA (2015) The SUDS Manual (C753) . Accessible from: https://www.ciria.org/CIRIA/CIRIA/Item_Detail.aspx?iProductCode=C753 Accessed
December 2024.
55 CIRIA (2001) Control of water pollution from construction sites. Guidance for consultants and contractors (C532) . Accessible from:
https://www.ciria.org/CIRIA/CIRIA/Item_Detail.aspx?iProductCode=C532 Accessed January 2025.
56 British Standards Institution (2009) Code of practice for earthworks BS 6031:2009 . Accessible from:
https://knowledge.bsigroup.com/products/code-of-practice-for-earthworks?version=standard (accessed December 2024).
57 Institute of Fisheries Management (2020). Fish Pass Manual: Guidance Notes On The Legislation, Selection and Approval Of Fish Passes In

England And Wales. Available online at: FISH PASSES. Accessed January 2025.



Llywodraeth Cymru / Welsh Government A494 River Dee Bridge Replacement Scheme
ES – Chapter 7 Road Drainage and Water Environment

395318-RML-00-XX-RP-L-0002 Page 44

i) GPP 1: Understanding your environmental responsibilities - good
environmental practices58

ii) GPP 4: Treatment and disposal of wastewater when there is no
connection to the public foul sewer59

iii) GPP 5: Works and maintenance in or near water60

iv) GPP 6: Working at construction and demolition sites61

v) GPP 21: Pollution incident response planning62

vi) GPP 22: Dealing with spills63

vii) GPP 26: Safe storage – drums and intermediate bulk containers64

7.7.10 A detailed CEMP will be completed by the appointed principal contractor during

pre-construction phase. This will include the process and procedure for

responding and reporting environmental incidents after being agreed with NRW.

7.8 Assessment of construction potential effects

7.8.1 During construction, the Scheme has the potential to directly affect road

drainage and the water environment for a temporary duration. The

construction activities are provided in Chapter 2: The Project of this

Environmental Statement. In summary, the construction programme for

the main works is expected to be approximately 2-3 years, with in-river

piling work taking up to 12 months. These dates are subject to the

contractor’s detailed construction methodology, sequencing and

programme. The expected start date (subject to approval) will be Spring

2027; however, some activities will extend beyond the completion data,

such as demolition of work compounds and seasonally constrained

activities like landscaping or enhancements.

58 Scottish Environment Protection Agency (2021) Guidance for Pollution Prevention. Understanding your environmental responsibilities- good
environmental practices GPP1. Version 1.2 Accessible from: guidance-for-pollution-prevention-1-2022-update.pdf Accessed December 2024.

59 Scottish Environment Protection Agency (2021b) Guidance for Pollution Prevention. Treatment and disposal of wastewater where there is no
connection to the public foul sewer . Accessible from: guidance-for-pollution-prevention-4-2022-update.pdf Accessed November 2024.

60 Scottish Environment Protection Agency (2018) Guidance for Pollution Prevention. Works and maintenance in or near water GPP5. Version 1.2
Accessible from: gpp-5-works-and-maintenance-in-or-near-water.pdf  Accessed November 2024.

61 Scottish Environment Protection Agency (2023b) Guidance for Pollution Prevention: Working at construction and demolition sites: GPP 6.
Version 1 . Accessible from: gpp6-working-on-construction-and-demolition-sites.pdf

62 Scottish Environment Protection Agency (2021c) Guidance for Pollution Prevention. Pollution incident response planning: GPP 21. Version 1.1
(accessed December 2024), accessible from: gpp-21-final.pdf Accessed November 2024.

63 Scottish Environment Protection Agency (2018b) Guidance for Pollution Prevention. Dealing with Spills GPP 22. Version 1 . Accessible from:
gpp-22-dealing-with-spills.pdf Accessed November 2024.

64 Scottish Environment Protection Agency (2021d) Guidance for Pollution Prevention. Safe Storage of Drums and Intermediate Bulk Containers
(IBCs): GPP26. Version 1.2 . Accessible from: guidance-for-pollution-prevention-26-2022-updated.pdf Accessed November 2024.
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7.8.2 The potential effects identified which have the potential to occur during

construction are summarised in Table 7.11.
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Table 7-11  Summary of construction potential effects

Deterioration of surface water quality

7.8.3 Both sedimentation and chemical pollution could have an adverse impact on

designated features through deterioration of water quality in the absence of

suitable mitigation measures.

7.8.4 Dewatering of excavations could result in the discharge of water with a high

suspended solid content to receiving watercourses. The Queensferry Drain has a

small baseflow of 0.002m3/s and therefore has a lower potential than the River

Dee to dilution impacts from discharge with high suspended solid concentrations.

Potential effects Description
Deterioration of

surface water

quality

 Disturbance of silt/soil generating surface runoff with high
sediment concentrations (mobilised suspended solids).
Potential for natural silts within the floodplain to contain
metals (including lead) that could be washed
downstream.

 Accidental spillage of fuels, oils, chemicals and materials
(e.g. concrete, plant fuels / oils, lubricants, hydraulic
fluids and floating solids such as litter) resulting in
pollution of watercourses and potential impacts on fish
and downstream ecological designated features.

 Discharge of water with high suspended solid
concentrations and / or contaminants (particularly from
concrete pouring) due to a flood event overwhelming the
Scheme.

 Dewatering of excavations and discharge of high
suspended solid content to receiving watercourses.

Disruption to

groundwater flow
 Localised reduction in groundwater level associated with

potential dewatering activity in excavations.
 Disturbance of the ground from piling could lead to

disruption of groundwater flows.
Deterioration of

groundwater

quality

 Risk that piling works will introduce pollution pathways
and allow infiltration of contaminated water/runoff to an
aquifer.

 Disturbance of the ground from piling could lead to
increased turbidity in groundwater.

Changes to

geomorphological

features.

 Obstructions within the channel/floodplain or plant
trafficking on riverbanks causing an increased risk of
erosion or scouring.

 Alteration of geomorphological features through plant
trafficking, excavation, and alteration of the Queensferry
Drain.
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The River Dee has sensitive features which could be adversely affected by

increased sediment loads.

7.8.5 Disturbance of silt/soil generating surface runoff with high sediment concentrations

(mobilised suspended solids) may occur. There is potential for natural silts within

the floodplain to contain contaminants (including lead) that could be washed

downstream.

7.8.6 In-channel and bank works, including bridge pier construction, earthworks, and the

realignment of Queensferry Drain, may disturb sediments, increasing suspended

sediment levels and potentially causing temporary sediment plumes that degrade

water quality.

7.8.7 Construction activities, including jack-up barge use and piling, carry a risk of

accidental spills of fuels, oils, chemicals, and materials during transport to and

from the barge. Discharge of water with high suspended solid concentrations and /

or contaminants (particularly from concrete pouring) due to a flood event has the

potential to pollute the watercourses and cause physical harm to designated

ecological features.

7.8.8 The installation of sheet piles and steel tubes may disturb riverbank sediments or

release contaminants if not carefully managed. Demolition of the existing bridge

could cause loose materials to enter the river below.

7.8.9 The diversion of the Queensferry Drain and construction of new structures (outfall

and pumping station) and in-channel works in the River Dee creates a risk of rapid

mobilisation of chemical pollution entering watercourses.

Embedded design and mitigation measures

7.8.10 Embedded mitigation measures incorporated into the Scheme design are detailed

in Section 7.7. Water sampling was carried out to ascertain the baseline

characteristics of suspended solids and pollutant concentrations which may be

increased as a result of the Scheme. Sampling indicated that some parameters

have an elevated baseline concentration above EQS thresholds or are highly
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variable. To prevent increased loading of contaminants during construction

mitigation is required.

7.8.11 Measures to control pollution during construction will be set out in the Outline

CEMP8 to prevent deterioration of surface water quality. These will include:

a) Controlling runoff during the construction phase through provision of suitable
drainage including incorporation of Sustainable Drainage Systems (SuDS) will
assist in managing sediment loads.

b) An onsite flood risk management plan will be created and adhered to,
containing information around the safe siting of welfare facilities and storage
areas for plant during the duration of construction and to prevent materials
being mobilised by floodwaters. This plan will also include a flood forecasting
strategy to inform the day-to-day planning of works.

c) All pumped drainage from the construction works, including areas used for
temporary storage of construction materials or excavated soils, will be passed
through silt settlement treatment prior to discharge to surface watercourses,
drains or sewers.

d) Barge movements will be carried out at high tide to avoid the need for bed
ploughing minimising disturbance to sediment.

e) Temporary piles for the construction of the temporary pier are planned to be
installed from the bank during low tide to reduce the potential for sediment
mobilisation.

f) Using plant nappies around refuelling areas.

g) Steel casing tubes will be installed into the riverbed to seal boreholes, thereby
limiting water ingress and containing disturbed sediments.

h) Displaced drilling fluids, such as polymer or bentonite, will be pumped off and
recycled to reduce the risk of contamination.

i) During demolition, crash decks will be installed beneath the existing bridge to
capture debris and prevent it from entering the river.

j) To reduce sediment loads being discharged from dewatering activities,
excavations requiring dewatering and stockpiles should be appropriately
managed. Should dewatering be required during construction, sediment laden
wastewater will be appropriately disposed of in line with the relevant permits
and consents and not left as standing water in excavations.

k) The construction team will be trained in pollution response and spill kits will be
distributed throughout the Scheme and within all plant and vehicles.

l) Concrete mixing and washing areas should be contained and sited a minimum
of 10m distance from any drainage channels6060. Concrete for the bridge
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piers will be prepared on land and delivered for the construction of the piers
via by a watertight tremie pipe.

7.8.12 The significance of construction activities on deterioration of surface water quality

are outlined in Table 7-12 .

Table 7-12  Assessment of significance of effects during construction phase
– deterioration of surface water quality

Receptor Sensitivity Magnitude Assessment
of
significance

River Dee

(tidal reach)

including

designated

sites (SSSI,

SAC)

Very High Negligible

Limited spatial and temporal extent of the

Scheme construction works relative to the

overall size of the water body and its

attenuation capacity. Provided that good

practice measures and embedded mitigation

are implemented, any effects are expected to

be short-term and highly localised.

Slight
(adverse)
temporary
effect.

Not

significant.

Queensferry

Drain

Medium Negligible.

With the implementation of good construction

practices and embedded mitigation measures,

any resulting impacts are expected to be

short-term, localised, and limited to the

construction phase.

Slight
(adverse)
temporary
effect.

Not
significant.
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Receptor Sensitivity Magnitude Assessment
of
significance

Garden City

Drain West

High Negligible.

Construction activities are planned within the

wider catchment area, including the

development of a new vegetated swale;

however, no in-channel works are proposed

within the water body itself. While there is a

potential risk of uncontrolled runoff mobilising

sediment and pollutants, adherence to good

practice measures and embedded mitigation

will ensure that any impacts remain short-

term, localised, and confined to the

construction phase.

Slight
(adverse)
temporary
effect.

Not
significant.

7.8.13 Across all identified surface water receptors, the proposed construction activities

are anticipated to result in slight adverse (not significant), temporary effects.

Any potential effects are expected to be short-term and localised and can

effectively mitigated through the application of embedded design measures and

adherence to standard good practice construction methods.

Disruption to groundwater flow paths

Potential effects

7.8.14 Dewatering may be required, this process can result in a localised reduction in

groundwater levels, potentially leading to settlement of surrounding soils, stress or

damage to adjacent vegetation, and alterations to groundwater flow paths that

could affect water-dependent habitats or nearby surface water features. If

prolonged or extensive, dewatering could cause wider drawdown effects.
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7.8.15 Disturbance of the ground from piling could lead to disruption of natural

groundwater flow paths by enabling water to move more easily between strata or

by obstructing existing pathways.

7.8.16 Shallow groundwaters are anticipated to be present underlying the Scheme.

Ground and earthworks including compaction from heavy machinery, increased

impermeable areas piling and excavations may also cause disruption to the

shallow groundwater flow regime and recharge efficiency.

Embedded design and mitigation measures

7.8.17 Embedded mitigation measures incorporated into the scheme design are detailed

in Section 7.7.

7.8.18 Standard good practice mitigation measures will be implemented through the

Outline CEMP8 to prevent impacts on groundwater flow. This includes completing

excavation and any dewatering as quickly as practicable and minimising ground

compaction where possible.

7.8.19 Some excavations may reach shallow groundwater in the form of seepages from

higher permeability zones within superficial deposits that are intercepted. Open

excavations in some locations may also be more prone to becoming inundated by

groundwater. Standard management for temporary dewatering system and

discharge to be used during construction.

7.8.20 The significance of construction activities on disruption to groundwater flow are

outlined in Table 7-13 .

Table 7-13  Assessment of significance of effects during construction phase
– disruption to groundwater flow paths

Receptor Sensitivity Magnitude Assessment of
significance

Dee

Carboniferous

Coal

High Negligible Slight (adverse)
temporary
effect.
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Receptor Sensitivity Magnitude Assessment of
significance

Measures

groundwater

body and

DWPA

Superficial deposits of approximately

34m thickness are anticipated to

underlay across much of the Scheme

area, which may provide some

protection to the underlying

groundwater body. Due to the limited

spatial and temporal extent of the works

in relation to the overall groundwater

water body and with the implementation

of good practice measures and

embedded mitigation, any effects are

expected to be short-term and

localised.

Not significant.

Shallow

groundwaters

Low Negligible

Shallow groundwater systems are likely

to be present, which are susceptible to

dewatering impacts such as drawdown.

However, the overall magnitude of

construction-related effects remains

negligible due to the limited spatial and

temporal scope of the works. With the

implementation of good practice

measures and embedded mitigation,

any effects are expected to be short-

term and localised.

Slight (adverse)
temporary
effect.

Not significant.

7.8.21 For both groundwater receptors, the proposed construction activities are

anticipated to result in slight adverse (not significant), temporary effects to

groundwater flow paths. The impacts are expected to be short-term, localised and

effectively mitigated through the application of embedded design measures and

adherence to standard good practice construction methods.
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Deterioration of groundwater quality

Potential effects

7.8.22 There is a risk that piling works could introduce pollution pathways and allow

infiltration of contaminated water/runoff to an aquifer. The presence of shallow

groundwater increases the vulnerability to potential impacts from nearby

construction activities due to their proximity to the surface.

7.8.23 Piling through riverbed silt and glacial till could create pathways for surface

contaminants to reach groundwater. If piling works are not managed properly,

there is a risk that drilling fluids could contaminate nearby surrounding soil and

water bodies. The formation of new preferential pathways could lead to saline

intrusion.

7.8.24 Disturbance of the ground from piling could lead to increased turbidity in

groundwater. Drilling activities may disturb sediments and disrupt soil stratification,

potentially allowing fine particles to migrate into underlying aquifers. Increased

turbidity can facilitate the transport of contaminants through adsorption, further

effecting groundwater quality. Additionally, elevated turbidity may clog pore spaces

reducing permeability and the aquifer’s natural filtration and recharge capacity.

Embedded design and mitigation measures

7.8.25 Embedded mitigation measures incorporated into the scheme design are detailed

in Section 7.7.

7.8.26 Standard good practice mitigation measures will be implemented through the

Outline CEMP8 to prevent impacts on groundwater quality. This includes

appropriate management of excavations and stockpiles. Should dewatering be

required during construction, sediment laden wastewater will be appropriately

disposed of in line with the relevant permits and consents and not left as standing

water in excavations.

7.8.27 Steel casing tubes will be installed into the riverbed to seal boreholes, thereby

limiting water ingress to the groundwater body containing disturbed sediments.
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7.8.28 The significance of construction activities on deterioration of groundwater quality

are outlined in Table 7-14 .

Table 7-14  Assessment of significance of effects during construction phase
– deterioration of groundwater quality

Receptor Sensitivity Magnitude Assessment of
significance

Dee

Carboniferous

Coal

Measures

groundwater

body

High Negligible

Vertical movement of the

groundwater is anticipated to be

impeded by impermeable clay layers

that are interbedded with granular

material.

Construction activities such as piling

have the potential to introduce

contaminants and establish new

pollution pathways, however, the

overall impact is assessed as

negligible due to the limited spatial

and temporal extent of the works in

relation to the overall water body.

With the implementation of best

practice measures and embedded

mitigation, any effects are expected

to be short-term and localised.

Slight (adverse)

temporary effect.

Not significant.
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Receptor Sensitivity Magnitude Assessment of
significance

Shallow

groundwaters

Low Negligible

Shallow groundwaters are more

susceptible to contamination due to

the increased likelihood of pathway

formation from its proximity to

construction activities. However, the

overall magnitude of construction-

related effects remains negligible

due to the limited spatial and

temporal scope of the works. With

the implementation of good practice

measures and embedded mitigation,

any effects are expected to be short-

term and localised.

Slight (adverse)

temporary effect.

Not significant.

7.8.29 For the groundwater receptors, the proposed construction activities are anticipated

to result in slight adverse (not significant), temporary effects on groundwater

quality. The impacts are expected to be short-term, localised and effectively

mitigated through the application of embedded design measures and adherence

to best practice construction methods.

Changes to geomorphological conditions

Potential effects

7.8.30 Obstructions within the channel/floodplain or plant trafficking on riverbanks may

result in an increased risk of erosion or scouring occurring.

7.8.31 In-channel works including piling for installation of the new bridge piers and

temporary structures will alter river flows and will result in localised permanent

disturbance to the bed morphology and silt and potentially impacting localised flow
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velocities and causing scouring. These temporary structures may also disrupt

natural sediment transport processes and there is a risk of sediment plumes

occurring.

7.8.32 Excavation and temporary sheet piling for abutment installation on both banks,

including intertidal and shoreline areas, are likely to disturb bank morphology. The

use of temporary platforms and associated piles will further contribute to this

disturbance. Additionally, the installation of temporary piers and access platforms

will require clearance of riparian and bank vegetation, reducing bank stability and

increasing susceptibility to erosion and failure. Soil disturbance and compaction

from construction activities may also elevate surface runoff and sediment input to

the watercourse.

7.8.33 The diversion and reconfiguration of the Queensferry Drain, including the

introduction of new open channel sections, may alter the natural flow regime,

leading to changes in erosion and deposition patterns.

7.8.34 Excavation and construction near watercourses may disrupt sediment balance,

increase sediment input or localised scouring, and reduce bank stability through

vegetation removal. Soil compaction from material storage and construction

activities may further elevate surface runoff and erosion, contributing additional

sediment to the river system.

7.8.35 Further detail on assessment of hydromorphological supporting conditions for the

River Dee is included in the WFD Assessment2.

Embedded design and mitigation measures

7.8.36 Embedded mitigation measures incorporated into the scheme design are detailed

in Section 7.7.

7.8.37 Standard good practice mitigation measures will be implemented through the

Outline CEMP8 to prevent impacts occurring to geomorphological conditions. This

includes the following:

a) The new bridge will be constructed offline, allowing the majority of works to
proceed without interfering with the river flow and aquatic sensitive features.
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b) Barge movements will be carried out at high tide to avoid the need for bed
ploughing minimising disturbance to sediment.

c) Temporary piling for the temporary platform is proposed to be installed from
the bank during low tide conditions to minimise silt disturbance.

d) Temporary sheet piling is anticipated during installation of the abutments to
separate the construction works from the watercourse and prevent sediment
entering the watercourse.

e) The creation of new reaches of open channel in the Queensferry Drain
(approximately 288 m length) replacing the existing culverted reaches is
anticipated to deliver a positive geomorphological benefit by replacing
previously culverted sections of the watercourse, enhancing natural flow
connectivity and habitat potential.

f) Pile casing installation will be limited to the hours of 08:00–17:00 and will not
occur within three hours of high tide at Chester Weir, in order to minimise
disturbance to migratory fish.

g) Piling activities will be carried out in line with a piling risk assessment to
minimise disturbance to the water body’s hydromorphological supporting
conditions.

h) Where possible, like for like or improved habitat will be reinstated following
construction to support morphological conditions.

7.8.38 The significance of construction activities on deterioration of geomorphological

conditions are outlined in Table 7-15 .
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Table 7-15  Assessment of significance of effects during construction phase
– changes to geomorphological conditions

Receptor Sensitivity Magnitude Assessment
of
significance

River Dee

(tidal reach)

Designated

sites (SSSI,

SAC)

Very High Negligible

Although construction activities will elevate

the risk of erosion and alter flow regimes due

to in-channel works, bank modifications, and

floodplain interventions, the overall impact is

assessed as negligible. This is due to the

limited spatial and temporal extent of the

works relative to the overall size of the water

body. Provided that good practice measures

and embedded mitigation are implemented,

any effects are expected to be short-term

and localised.

Slight

(adverse)

temporary

effect.

Not

significant.

Queensferry

Drain

Medium Negligible.

The diversion and reconfiguration of

Queensferry Drain will affect local

morphology; however, not all impacts are 

negative. Replacing previously culverted

sections with new open channels will

enhance natural flow dynamics and improve

habitat potential. While construction activities

such as excavation may temporarily disrupt

sediment balance and alter erosion and

deposition patterns, these effects are

localised and short-term. As a result, the

overall impact is assessed as negligible.

Provided that good practice measures and

embedded mitigation are implemented, any

Slight

(adverse)

temporary

effect.

Not

significant.
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Receptor Sensitivity Magnitude Assessment
of
significance

effects are expected to be short-term and

localised.

Garden City

Drain West/

Manor Drain

High Negligible.

Although construction activities may increase

the risk of erosion and potentially alter flow

patterns within the catchment, the overall

impact is considered negligible. As no direct

in-channel or bank works are planned for

Garden City Drain West, any effects are

expected to be minimal in relation to the

overall scale of the water body. Provided that

good practice measures and embedded

mitigation are implemented, any effects are

expected to be short-term and localised.

Slight

(adverse)

temporary

effect.

Not

significant.

7.8.39 Across the receptors, the proposed construction activities are anticipated to result

in slight adverse (not significant), temporary effects. The impacts are expected

to be short-term, localised and effectively mitigated through the application of

embedded design measures and adherence to best practice construction

methods.

7.9 Assessment of operational potential effects

7.9.1 The following activities associated with the operational phase of the

Scheme that may have the potential to affect road drainage and the water

environment are summarised in Table 7.16 and detailed in the following

sections.
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Table 7-16  Summary of operational potential effects

Potential effects Description

Hydromorphological changes and

riparian habitat disturbance
 Changes to hydromorphology/habitat from

realignment of Queensferry drain.
 Changes to hydromorphology from the new

outfall to the River Dee.
 Installation of a new bridge crossing could

lead to localised changes in bank stability and
potential for disturbance of in-channel
morphological features, as well as localised
permanent riparian vegetation. Creation of
new bridge crossing could result in a
disconnect in the floodplain resulting in loss of
floodplain habitat.

 Removal of vegetation during bank works
may result in a higher risk of bank erosion or
bank failure over the medium term, although
this would reduce as the landscape design
matures.

Changes to physical processes in

the River Dee
 Changes to flow, velocity or sediment

dynamics within the River Dee as a result of
additional piers.

Disturbance to saltmarsh habitat  Direct loss of saltmarsh habitat on river
banks.

Changes to groundwater quantity  Piling and permanent dewatering may cause
a change in the groundwater flow regime
which may result in interruption of flow,
leading either to reduction or loss of water
supply to the watercourses, and potential loss
of habitat (which may be permanent).

Changes to groundwater quality  New drainage systems may reduce recharge
to the underlying aquifer, thereby interrupting
flow, leading to a reduction or loss of water
supply to abstractions, springs, streams, and
wetland, and potential loss of aquatic habitat
(which may be permanent).

Deterioration of surface water

quality
 Discharges from new drainage outfalls could

result in degradation of water quality.
 Discharge of routine run-off may cause a

long-term degradation of water quality and
changes to flow and velocity in the receiving
watercourses.

Changes in flood risk  Changes in surface water flow pathways may
result in increased flood risk.
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Hydromorphological changes and riparian habitat disturbance

Changes to hydromorphology/habitat from realignment of the

Queensferry drain.

7.9.2 The proposed embedded design is considered to be ecologically sensitive and

promotes a natural hydromorphological regime through creation of a reach of new

length of open channel either side of the North Wales Coast Railway line on the

Queensferry Drain. Realignment will create approximately 288 m length of open

channel which was previously culverted, which will have a positive impact on

hydromorphological conditions as well as providing additional water quality and

biodiversity benefits.

7.9.3 The channel geometry of the new Queensferry Drain will be agreed with NRW to

meet maintenance requirements and allow for sufficient channel capacity. The

design will incorporate a stable gradient for side slopes which will be protected

from erosion using a vegetated channel, in combination with engineered

revetment where necessary. Recommendations for discussion at detailed design

include the incorporation of a two-stage channel and riparian enhancement.

7.9.4 The significance of operational activities associated with the realignment of the

Queensferry Drain and on hydromorphology and habitat are outlined in Table 7.17.

Table 7-17  Assessment of significance of effects during operational phase -
Changes to hydromorphology/habitat from realignment of the Queensferry
Drain.

Receptor Sensitivity  Magnitude Significance

Queensferry

Drain

Medium Minor beneficial

Embedded Scheme
design incorporates
improvements to the
existing culverted channel
through creation of
reaches of open channel.

Slight beneficial (permanent)

effect.

Not significant.
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7.9.5 The proposed operational activities are anticipated to result in slight beneficial
(not significant), permanent effect on the assessed receptor.

Changes in bank stability and potential for disturbance of in-channel

morphological features and riparian vegetation in the River Dee.

7.9.6 Operation of a new permanent bridge crossing could lead to localised changes in

bank stability and potential for disturbance of in-channel morphological features,

as well as localised permanent riparian vegetation.

7.9.7 There is potential for riverbed primary and secondary scour to occur around the

new bridge supports.

7.9.8 Embedded design has been undertaken in line with DMRB CD351 –The design

and appearance of highways structures56 guidance as well as CIRIA C74257

guidance on scour at bridges and other hydraulic structures.

7.9.9 The new piers and alignment are consistent with the existing bridge structure to

minimise disruption to flows. Abutments will be set back from the bank which will

minimise the impact on the bank morphology through embedded design.

7.9.10 Bathymetric surveys36 (2021–2022) confirm the dynamic nature of the

watercourse. Scour protection has not been included in the design to allow the

riverbed to maintain its natural mobility without artificial constraints. Sediment

transport modelling indicates that, while the new bridge encourages localised

erosion and deposition near the piles, overall sediment dynamics and tidal

regimes remain largely unaffected, suggesting minimal disturbance to in-channel

morphological features.

7.9.11 As part of the saltmarsh mitigation proposals, the concrete revetment under the

existing bridge will be altered through localised excavation and placement of

geotextiles, to secure the growing saltmarsh habitat which will also contribute to

bank stability in this area.

7.9.12 Table 7.18 outlines the potential impacts of operational activities associated with

the new bridge on bank stability, in-channel morphology, riparian vegetation, and

overall hydromorphology and habitat.
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Table 7-18  Assessment of significance of effects during the operational
phase - Changes in bank stability and potential for disturbance of in-channel
morphological features and riparian vegetation in the River Dee.

Receptor Sensitivity Magnitude Significance

Dee N.

Wales WFD

water body; 

Designated

site features

(Saltmarsh

and

sensitive

habitat)

Very High Negligible

The new bridge hydrodynamic and

sediment modelling results indicate

that the Scheme influences localised

flow conditions. The broader impact

on tidal regime and sediment

transport remains limited which

indicates that disturbance of in-

channel morphological features will

likely be highly localised.

Slight (adverse)
permanent effect.

Not significant.

7.9.13 For the identified receptors, the proposed operational activities are anticipated to

result in slight adverse (not significant), permanent effects. The impacts are

expected to be highly localised through the application of embedded design

measures.

Changes to hydromorphology of the River Dee as a result of the new

outfall

7.9.14 Currently runoff from the west side of the existing A494 bridge drains into the

River Dee via the Queensferry Drain outfall which is adjacent to Dŵr Cymru Welsh

Water (DCWW) sewage outfall.

7.9.15 Runoff from the west side of the proposed bridge will outfall into the realigned

Queensferry Drain, pass through a pumping station and then discharge via a

replacement outfall. It is assumed a non-return flap valve will be installed on the

new Queensferry Drain outfall to prevent tidal ingress upstream to the pumping
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station. The detailed design will adhere is likely to consist of a concrete headwall

with scour protection, better access for maintenance and habitat restoration of

marine grassland.

7.9.16 The principle of connecting to the Queensferry Drain watercourse, in line with the

existing drainage arrangement, has been discussed with NRW. Further details on

this will be provided at the detailed design stage and will be agreed with NRW and

DCWW.

7.9.17 As the proposed outfall plans consist of a replacement of the existing structures

(Queensferry Drain outfall and DCWW outfall) designed with adherence to good

practice design principles53 this is anticipated to result in minimal change from the

baseline hydromorphological conditions.

7.9.18 The Queensferry Drain is estimated to have a baseflow of 0.02m3/s which will

create a constant discharge. Discharge from the new outfall (maximum rate is

2.275m3/s for 1 in 100 year event plus 40% climate change allowance) will

contribute a minimal indiscernible increase to the hydrological flow in the River

Dee. The design of the outfall will be confirmed at the detailed design including

provision for scour protection if required.

7.9.19 Table 7-19  outlines the potential impacts of operational activities associated with

the new bridge on bank stability, in-channel morphology, riparian vegetation, and

overall hydromorphology and habitat.

Table 7-19  Assessment of significance of effects during the operational
phase - Changes to hydromorphology of the River Dee as a result of the new
outfall

Receptor Sensitivity Magnitude Significance
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Queensferry

Drain

Medium Negligible

The outfall will be

confirmed at detailed

design stage, however as

it is a replacement

structure it anticipated to

result in minimal change

from the baseline

hydromorphological

conditions.

Slight (permanent) effect.

Not significant.

River Dee

(tidal reach)

including

designated sites

(SSSI, SAC)

Very High Negligible

The outfall will be

confirmed at detailed

design stage, however as

it is a replacement

structure it anticipated to

result in minimal change

from the baseline

hydromorphological

conditions.

Neutral (permanent) effect.

Not significant.

7.9.20 The proposed operational activities relating to the replacement outfall are

anticipated to result in slight adverse (not significant), permanent effect for the

River Dee) and a neutral (not significant) permanent effect for the Queensferry

Drain. The impacts are expected to be highly localised through the application of

embedded design measures.
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Changes to physical processes in the River Dee

7.9.21 Potential effects could occur to flow, velocity or sediment dynamics within the

River Dee associated with the operation of the Scheme, including the permanent

additional piers.

7.9.22 Embedded design has been undertaken in line with DMRB CD351 –The design

and appearance of highways structures65 guidance as well as CIRIA C742

guidance on scour at bridges and other hydraulic structures66. The new piers have

been designed to be in alignment with the existing bridge structure to minimise

disruption to flows.

7.9.23 The Hydrodynamic and sediment modelling findings reported in Volume 3,

Technical Appendix 7E indicate that the operation of the Scheme will not

significantly alter water levels but will lead to localised changes in current speeds

and flow patterns around the additional permanent piers.

7.9.24 Although localised areas of erosion and deposition occur particularly near the

existing and new bridge piles there is no significant disruption of overall sediment

dynamics.

7.9.25 The significance of potential effects to flow, velocity or sediment dynamics from

operational activities associated with the Scheme are outlined in Table 7-20 .

Table 7-20  Assessment of significance of effects during the operational
phase - Changes to physical processes in the River Dee.

Receptor Sensitivity Magnitude Significance

65 Highways England et al., 2020. CD 351 The design and appearance of highway structures (formerly BA
41/98). Revision 0.
66 Ciria, 2024. C742- Manual on scour at bridges and other hydraulic structures. Second Edition.
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River Dee

(tidal reach)

including

designated

sites (SSSI,

SAC)

Very High Negligible

The new bridge influences localised

flow conditions, however, its broader

impact on tidal regime and sediment

transport remains limited in

comparison to the modelled baseline

and highly localised.

Slight adverse

(permanent) effect

7.9.26 For the identified receptors (River Dee tidal reach and associated protected

areas), the proposed operational activities are anticipated to result in slight
adverse (not significant), permanent effect. The impacts are expected to be

highly localised through the application of embedded design measures.

Direct loss of salt marsh habitat on river banks.

7.9.27 The replacement bridge will likely affect an area of saltmarsh by overshadowing

leading to possible deterioration of the saltmarsh habitat present. The total area

likely to be affected is anticipated to be around 0.015 hectares which represents

roughly 0.000095% of the wider SAC that covers a total area of 15,805 hectares.

7.9.28 The north-eastern bank of the river beneath the existing bridge is a concrete

revetment currently devoid of any vegetation. This will be either removed or

adapted to encourage a growing medium to form and encourage natural

recolonisation of plants from the adjacent riverbank. Localised excavation or

formation of pockets by mechanical coring will be required with the use of

geotextiles to secure the growing medium to prevent washout during periods of

high spring tides.

7.9.29 The significance of direct loss of salt marsh habitat on river banks from operational

activities associated with the Scheme are outlined in Table 7-21 . Saltmarsh

habitat disturbance and loss has also been considered in EIA Chapter 8:

Terrestrial Biodiversity, Chapter 16: Marine Environment and Technical Appendix

7.B WFD Assessment2.
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Table 7-21  Assessment of significance of effects during the operational
phase - Direct loss of salt marsh habitat on river banks.

Receptor Sensitivity  Magnitude Significance

Dee N. Wales

WFD water body,

Designated site

features including

sensitive

saltmarsh habitat

Very High Minor adverse

Adverse permanent loss of

saltmarsh habitat is highly localised

and mitigation measures including

natural colonisation is anticipated to

occur over a long timescale (>5

years).

Moderate
(adverse)

permanent effect.

Significant.

7.9.30 For the identified receptors, the proposed operational activities are anticipated to

result in moderate adverse, permanent effects. As a result of the long timescale

(>5 years) anticipated for natural colonisation to occur the impacts will not be

effectively mitigated through the application of embedded design measures and

additional mitigation is required. Additional mitigation is detailed in Section 8.

Changes to groundwater quantity

7.9.31 Subsurface structures and deep foundations which are part of the permanent

design (e.g., permanent piles) may cause a barrier to groundwater flow. The deep

foundations for the piles could also create a permanent vertical flow pathway into

the groundwater body which could result in rapid transport of pollutants.

7.9.32 Previous ground investigations which reached a depth of 30m bgl have not

encountered the boundary between the overlying superficial deposits and the Coal

Measures. Piles are anticipated to be driven to a depth of approximately 34m

below the river bed level. Under a precautionary approach there is a possibility of

striking the groundwater aquifer.

7.9.33 As part of the embedded design the permanent piles will be capped upon

completion of construction which will reduce the risk of enabling preferential

pathways for contaminants.
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7.9.34 The significance of potential effects on groundwater quantity from operational

activities associated with the Scheme are outlined in Table 7-22 .

Table 7-22  Assessment of significance of effects during the operational
phase – changes to groundwater quantity.

Receptor Sensitivity  Magnitude Significance

Dee

Carboniferous

Coal Measures

WFD groundwater

body

Very High Negligible

Operational effects are anticipated

to be highly localised

Slight (adverse)

permanent effect.

Not significant.

Shallow

groundwater

(secondary

undifferentiated)

Medium Negligible

Any operational effects are

anticipated to be highly localised

Slight (adverse)

permanent effect.

Not significant.

7.9.35 For the identified receptors, the proposed operational activities are anticipated to

result in slight adverse (not significant), permanent effects on groundwater

quantity. The impacts are expected to be highly localised and not significant.

Changes to groundwater quality

7.9.36 Runoff from highways may contain suspended sediments, hydrocarbons, metals

and de-icing fluids which can have adverse impacts upon groundwater quality if

the contaminants reach the underlying aquifers. Contaminants such as poly

aromatic hydrocarbons (PAHs) may persist longer term as they are resistant to

degradation and for the purpose of this assessment are considered to result in

permanent effects.

7.9.37 Groundwater is expected to move horizontally through permeable sand and gravel

layers, while vertical movement is restricted by interbedded clay. The underlying

mudstone bedrock is likely impermeable, reducing the risk of pollutant migration to
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the aquifer at approximately 34 m depth. However, faulting in the area may 

provide pathways for groundwater flow.

7.9.38 Groundwater assessments were undertaken as part of the HEWRAT assessment

for the proposed outfalls on the Queensferry Drain and Garden City Swale due to

the presence of low flows (<0.001 m3/s) within the watercourses. The

groundwater assessments indicate that all outfalls present a medium risk to

groundwater. However, a precautionary approach was taken due to the absence

of data and the actual risk is likely to be much lower.

7.9.39 The significance of potential effects on groundwater quality from operational

activities associated with the Scheme are outlined in Table 7-23 .

Table 7-23  Assessment of significance of effects during the operational
phase – changes to groundwater quality.

Receptor Sensitivity  Magnitude Significance

Dee

Carboniferous

Coal Measures

WFD

groundwater

body

Very High Negligible

The bedrock is overlain by

impermeable clay layers that are

interbedded approximately 34m

depth below ground level at the

Scheme location and therefore

unlikely to be affected.

Slight (adverse)

permanent effect.

Not significant.

Shallow

groundwater

(secondary

undifferentiated)

Medium Negligible

Soakaway assessment

concluded low risk to shallow

underlying aquifers from

contaminated runoff.

Slight (adverse)

permanent effect.

Not significant.

7.9.40 For the identified receptors, the proposed construction activities are anticipated to

result in slight adverse (not significant), permanent effects on groundwater
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quality. The impacts are expected to be highly localised and minimised through

the application of embedded design measures.

  Deterioration of surface water quality

7.9.41 Discharge of routine highways run-off during operation could cause a deterioration

in water quality through increasing pollutant concentrations where insufficient

treatment is in place. In addition, there is potential for surface water run-off to be

contaminated by accidental spills and mobilisation of de-icing salt and sediment

which can result in a temporary impact or longer-term deterioration of water

quality.

7.9.42 The 6 months of baseline monitoring and analysis is detailed in the River Dee

Surface Water Quality Baseline Report1. The analysis suite was designed to help

establish the baseline of parameters which may be a risk of increasing in

concentration due to the operation of the Scheme.

7.9.43 The HEWRAT tool was used to assess the impact of highway runoff on freshwater

bodies (Queensferry Drain and Garden City Drain), with results informing potential

effects on the River Dee, as both drains discharge into it. To mitigate adverse

impacts, appropriate treatment and containment measures have been integrated

into the outline drainage design. The spillage risk assessment findings indicate

that for the outfalls assessed no mitigation is required.

7.9.44 Further information on the results can be found in the HEWRAT Assessment3.

7.9.45 As mitigation, swale and penstocks are proposed for the Queensferry Drain, these

will help provide pollution control. These mitigation measures were not included in

the HEWRAT assessment as they will be located downstream of the assessment

point within the tidally influenced area. The implementation of the swale and

penstocks will provide additional mitigation and reduce risk from runoff, providing

benefits to water quality in the River Dee.

7.9.46 On the northern side of the A494, gullies will discharge directly into a vegetated

highway drainage swale. This swale flows westward before reconnecting with the

proposed drainage network and discharging to the realigned vegetated
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Queensferry Drain. The swale length has been maximised where space allows to

enhance water treatment, biodiversity, and amenity value. The existing Garden

City swale north east of the River Dee, which discharges to Manor Drain slopes,

will be realigned and vegetated to provide filtering. This should provide 80%

sediment removal efficiency and no additional mitigation measures or

improvements are proposed.

7.9.47 The significance of potential effects of deterioration of surface water quality from

operational activities associated with the Scheme are outlined in Table 7-24 .

Table 7-24  Assessment of significance of effects during the operational
phase – deterioration of surface water quality.

Receptor Sensitivity Magnitude Significance

Dee N. Wales

WFD; 

Designated

features

Very High Negligible

All runoff from the Scheme will

pass through sufficient treatment

via Queensferry Drain or Garden

City/ Manor Drain prior to

discharging to the River Dee.

Slight (beneficial)

permanent effect.

Not significant
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Receptor Sensitivity Magnitude Significance

Queensferry

Drain

Medium Minor (beneficial)

Currently runoff from the existing

road discharges to Queensferry

Drain with no attenuation or

treatment. The proposed drainage

design includes a new swale

channel and vegetation lined open

channel diversion of the

Queensferry Drain which provides

treatment for runoff. These

mitigation measures will reduce risk

from runoff, providing benefits to

water quality in the River Dee.

Slight (beneficial)

permanent effect.

Not significant.

Garden City/

Manor Drain

High Negligible

Currently runoff from the existing

road discharges to Garden City/

Manor drain via a vegetated swale.

The Scheme will maintain the

current drainage regime and the

existing swale capacity will be

increased. This will continue to

provide attenuation treatment

(filtration and absorption).

Slight (beneficial)

permanent effect.

Not significant

7.9.48 Across the identified receptors, the proposed operation of the scheme is

anticipated to result in slight beneficial (not significant), permanent effects.

Flood risk impacts during operation

7.9.49 The risk of flooding could be impacted (increase or decrease) as a result of the

operation of the Scheme. Detailed assessment of flood risk is provided in the

FCA4. To inform the FCA, site-specific hydraulic models for the River Dee6 and
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Queensferry Drain7 have been developed and used for the detailed assessment of

fluvial and tidal flooding consequences.

7.9.50 The predominant sources of flood risk for the scheme are from tidal and fluvial

sources; namely the River Dee (tidal and fluvial), and Queensferry Drain (fluvial). 

The Scheme benefits from existing flood defences alongside the River Dee which

will be incorporated in the design as part of the operational Scheme.

7.9.51 For the River Dee (fluvial) the operation of the Scheme may increase water levels

in existing river channels. Upstream of the Scheme there will be localised water

levels changes inside the channel and no changes to receptor flood risk. The FCA

model results also indicate changes in flood risk in areas around Chester

Racecourse and the Wepre Drain. However, and as accepted by NRW, there is

low confidence in the results for these areas, and further work will be undertaken

during the next stage of design development to consider impacts and mitigation if

required.

7.9.52 For the River Dee (tidal) the operation of the Scheme may reduce flood risk in a

large area adjacent to the Scheme. In some cases, the decrease in water level is

expected to be more than 0.3 m.  However, and relating to this extreme scenario

(0.1% AEP in 2100) only, the FCA modelling also indicates there are some

localised areas where both flood depth and extents may increase. On the right

banks, flood depths could increase by up to 6 mm in residential areas of Garden

City, up to 10 mm in open space (pastoral agricultural) areas of the Northern

Gateway Development and up to 2 mm in proposed commercial areas of the

Northern Gateway Development. On the left bank in commercial and open space

(pastoral agricultural) areas in Queensferry, flood depths could increase by up to 2

mm. .

7.9.53  For Queensferry Drain (fluvial), the expected overall trend is for the operation of

the Scheme to reduce flood depths across the catchment. In some cases, for

example commercial areas near the Scheme, a reduction of up to around 0.092m

(92mm) could occur. When comparing water level with and without blockage

during the 1% AEP (2100) fluvial event, there is an increase in water levels of up
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to 0.07 m within an area of open space (pastoral agricultural) in the Sandycroft

area.

7.9.54 NMWTRA receives flood warnings and alerts from NRW. These alerts are issued

for the general area and are not site-specific to the A494. In the event of a warning

of risk of flooding affecting the A494, a multi-agency Tactical / Strategic

Coordination Group meeting would likely be convened to assess and respond to

the situation.

7.9.55 Whilst there is no dedicated Flood Emergency Plan in place, there is a local

contingency plan, which outlines procedures for westbound, eastbound, and full

closures in both directions. This will be reviewed and updated once the new road

and bridge are operational.

7.9.56 The Queensferry Drain pumping station will also be designed to be flood-resilient; 

with electrics and control kiosks located above floodwater levels to ensure that

they remain operational and maintainable during times of flooding. The design

incorporates new sections of open channel and along with two trash screens

which will reduce the probability of debris blockages that may cause flood risk.

7.9.57 The discharge of routine run-off from operation of the Scheme could cause a

change to flows and velocity in the receiving watercourses and changes in surface

water flood flow pathways could result in increased flood risk as a result of the

operation of the Scheme, particularly in Queensferry Drain.

7.9.58 The road drainage alterations will provide adequate drainage to accommodate

potential changes in surface run-off, including an allowance for climate change in

accordance with DMRB CG 501 - Design of highway drainage systems67, and

through consultation with NRW and the Lead Local Flood Authority. Conclusions

from the FCA4 indicate that the proposed surface water drainage strategy has

been developed into an appropriately detailed SuDS drainage design, based upon

the constraints of the Scheme, and there is no change in flood risk elsewhere.

Section 7 of TAN1526 has therefore been satisfied.

67 National highways et al., 2020. CG 501 Design of highway drainage systems (formerly HD 33/16, TA 80/00) Version 2.1.0.
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7.9.59 The Environmental Permitting (England and Wales) Regulations 2016 require a

FRAP is obtained for any works in, over, under or adjacent to Main Rivers. This

will be carried out at a later stage.

7.9.60 The significance of potential flood risk effects from operational activities

associated with the Scheme are outlined in Table 7-25  below.

Table 7-25  Assessment of significance of effects during the operational
phase – change in flood risk.

Flood risk
source

Receptor
(class)

Sensitivity Magnitude Significance

River Dee
fluvial

Transport Medium
(less

vulnerable)

Overall, no reportable
changes to this receptor’s
flood risk.
For the 0.1% Annual
Exceedance Probability (1
in
1000 year) overtopping
only event in 2100 (with
allowances for climate
change), increases in
peak flood levels for
Transport receptors have
been identified for areas
around Chester
Racecourse (10 mm,
Negligible) and the Wepre
Drain (52 mm, Moderate
Adverse). However, and
as accepted by NRW,
there is low confidence in
the model results for these
areas, and further model
refinement will be
undertaken during the
next stage of design
development to consider
impacts and mitigation if
required.

Neutral
permanent
effect

Not
significant

River Dee
tidal

Transport Medium
(less

vulnerable)

For the 0.1% Annual
Exceedance Probability (1
in
1000 year) overtopping
only event in 2100 (with
allowances for climate

Slight
(adverse)
permanent
effect
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Flood risk
source

Receptor
(class)

Sensitivity Magnitude Significance

change), Negligible
increases in peak flood
levels in Welsh Road,
Garden City (10 mm) and
Station Road, Queensferry
(4 mm).

Not
significant

Queensferry
Drain fluvial

Transport Medium
(less

vulnerable)

For the 0.1% Annual
Exceedance Probability (1
in
1000 year) ‘free flowing’
event in 2100 (with
allowances for climate
change), the expected
overall trend is for
Negligible flood depth
reductions across the
catchment. The scale of
benefit to transport
receptors is predicted to
be within the bounds of –
10 mm.

Neutral
permanent
effect

Not
significant

River Dee
fluvial

Commercial Medium
(less

vulnerable)

Overall, no reportable
changes to this receptor’s
flood risk for the 0.1%
Annual Exceedance
Probability (1 in 1000
year) event in 2100 (with
allowances for climate
change), Increases in
peak flood levels for
Commercial Receptors
have been identified for
areas around Chester
Racecourse (11 mm,
Minor Adverse) and the
Wepre Drain (108 mm,
Major Adverse). However,
and as accepted by NRW,
there is low confidence in
the model results for these
areas, and further model
refinement will be
undertaken during the
next stage of design
development to consider
impacts and mitigation if
required.

Neutral
permanent
effect.

Not
significant
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Flood risk
source

Receptor
(class)

Sensitivity Magnitude Significance

River Dee
tidal

Commercial Medium
(less

vulnerable)

For the 0.1% Annual
Exceedance Probability (1
in
1000 year) overtopping
only event in 2100 (with
allowances for climate
change), Negligible
increases in peak flood
levels in proposed
Northern Gateway (2 mm)
and existing commercial
areas of Queensferry (2
mm).

Neutral
permanent
effect

Not
significant

Queensferry
Drain fluvial

Commercial Medium
(less

vulnerable)

No change.

The expected overall trend
is for flood depths to
reduce across the
catchment as a result of
the Scheme in all
assessed events up to
and including the 0.1%
AEP free flowing event in
2100, with
allowance for climate
change. The degree flood
depths reduce varies
between different
commercial areas; ranging 
from 0.00 mm (No
change) to –150 mm
(Moderate Beneficial).

Neutral
permanent
effect (worse
case)
Not
Significant

Moderate
(beneficial)
permanent
effect
(best case)
Significant

River Dee
fluvial

Residential Very high
(highly

vulnerable)

Overall, no reportable
changes to this receptor’s
flood risk for the 0.1%
Annual Exceedance
Probability (1 in 1000
year) event in 2100 (with
allowances for climate
change)
Increases in peak flood
levels for Residential
Receptors has been
identified for areas around
Chester Racecourse (42
mm, Minor Adverse) and
the Wepre Drain (27 mm,
Minor Adverse). However,

Neutral
permanent
effect

Not
significant
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Flood risk
source

Receptor
(class)

Sensitivity Magnitude Significance

and as accepted by NRW,
there is low confidence in
the model results for these
areas,
and further model
refinement will be
undertaken during the
next stage of design
development to consider
impacts and mitigation if
required.

River Dee
tidal

Residential Very high
(highly

vulnerable)

For the 0.1% Annual
Exceedance Probability (1
in 1000 year) overtopping
only event in 2100 (with
allowances for climate
change), Negligible
increases in peak flood
levels in Garden City
(6mm).

Slight
(adverse)
permanent
effect

Not
significant

Queensferry
Drain fluvial

Residential Very high
(highly

vulnerable)

The expected overall trend
is for flood depths to
reduce across the
catchment as a result of
the Scheme in all
accessed events up to
and including the 0.1%
AEP in 2100, with
allowance for climate
change. Flood depths may
reduce by 10 mm
(Negligible) in Residential
areas.

Slight
(beneficial)
permanent
effect

Not
significant

River Dee
fluvial

Pastoral
Agriculture

Low (water
compatible)

Overall, no reportable
changes to this receptor’s
flood risk for the 0.1%
Annual Exceedance
Probability (1 in 1000
year) event in 2100 (with
allowances for climate
change), Increases in
peak flood levels for
Pastoral
Agriculture Receptors has
been identified in areas
around Chester
Racecourse (50 mm,
Minor Adverse) and the

Neutral
permanent
effect

Not
significant
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Flood risk
source

Receptor
(class)

Sensitivity Magnitude Significance

Wepre Drain (67 mm,
Major Adverse). However,
and as accepted by NRW,
there is low confidence in
the model results for these
areas, and further model
refinement will be
undertaken during the
next stage of design
development to consider
impacts and mitigation if
required.

River Dee
tidal

Pastoral
Agriculture

Low (water
compatible)

For the 0.1% Annual
Exceedance Probability (1
in
1000 year) overtopping
only event in 2100 (with
allowances for climate
change), Negligible
(10mm) increases in peak
flood levels in the
proposed Northern
Gateway Development
and Queensferry (2 mm).
In areas adjacent to the
Scheme, there are large
areas that are expected to
be flood-free or reduced
flood levels by up to -300
mm (Major Beneficial) with
typical values in order of -
100 mm (also Major
Beneficial). Upstream of
the Scheme, flood depths
are predicted to be
reduced by 10 mm
(Negligible).

Neutral
permanent
effect (worse
case)
Not
Significant

Major
(beneficial)
permanent
effect
(best case)
Significant

Queensferry
Drain fluvial

Pastoral
Agriculture

Low (water
compatible)

The expected overall trend
is for flood depths to
reduce across the
catchment as a result of
the Scheme, in all
accessed events up to
and including the 0.1%
AEP in 2100, with
allowance for climate
change. The degree flood
depths reduce varies

Neutral
permanent
effect (best
case)

Not
Significant

Slight
(adverse)
permanent



Llywodraeth Cymru / Welsh Government A494 River Dee Bridge Replacement Scheme
ES – Chapter 7 Road Drainage and Water Environment

395318-RML-00-XX-RP-L-0002 Page 81

7.9.61 Overall, under the worst-case scenario, the Scheme results in Neutral, Slight

Beneficial or Slight Adverse permanent effects on flood risk, with no significant

adverse effects identified. Under a best-case scenario, Major and Moderate

beneficial effects were identified for Pastoral Agriculture (River Dee Tidal) and

Commercial receptors (Queensferry Drain), respectively. Both these beneficial

effects are considered significant. Due to low confidence in the FCA model results

for River Dee Fluvial sources in the Chester Racecourse and the Wepre Drain

area, further work will be undertaken during the next stage of design development

to consider impacts and mitigation for those areas, if required.

7.9.62 Full details of modelled outcomes and limitations are provided in the FCA4.

7.10 Additional Mitigation and Monitoring

Construction

7.10.40 There are no requirements for additional mitigation and/or monitoring during the

construction phase assuming good practice and embedded mitigation detailed in

Section 7.7 and Section 7.8 is adhered to.

Operational

7.10.41 A significant operational effect was identified relating to the direct loss of saltmarsh

habitat along the riverbanks.

7.10.42  An offsite compensation area of 1.35 hectares has been identified at Greenfield

Marsh, located approximately 15 km downstream of the Scheme near Walwen.

The selected area contains areas of saltmarsh habitat of variable condition and

Flood risk
source

Receptor
(class)

Sensitivity Magnitude Significance

between different pastoral
areas – ranging from 0
mm (No change) to -70
mm
(Moderate Beneficial) in
free-flowing scenarios.

effect
(worse case)

Not
significant
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has patches of rubble left as vestiges from an old tip.  The patches of rubble will

be removed and disposed of to encourage the natural colonisation of the habitat.

The Welsh Government will collaborate with FCC and NRW to progress with these

proposals should the Scheme be consented. More information on the habitat

improvement measures proposed at Greenfield Marsh is presented in Volume 1

Chapter 8 Terrestrial Biodiversity.

7.11 Assessment of Cumulative Effects

7.11.40 These are changes to the environment arising from multiple activities on receptors

or resources occurring in combination over a period. Both intra- relationships and

inter-relationships have been considered in this section.

7.11.41 Existing nearby developments that are built and operational at the time of

assessment have been considered as part of the baseline.

Intra-relationships

7.11.42 In identifying and assessing the likely impacts of the Scheme on road drainage

and the water environment, the intra-relationships with the environmental impacts

identified in other Environmental Statement chapters have been considered.

These are:

a) Chapter 6: Geology and Soils – potential effects discussed regarding
disturbance of soils, soil compaction, contaminated soils runoff in Section 6.8.
The potential effect of these in relation to degradation of water quality in
receiving water bodies has been considered in the road drainage and water
environment chapter. Several measures have been highlighted within this
chapter as being suitable for mitigating the potential effects on receiving water
bodies. These include the protection of soil structure and quality, the
protection of controlled water from both general site works, and foundation
works, and to manage contamination risks. With adherence to the mitigation
detailed in Section 7.7 no cumulative effects are anticipated.

b) Chapter 8: Terrestrial Biodiversity- potential effects of riparian and inter tidal
habitat loss have been assessed as part of the chapter in Section 8.7. There
are close intra-relationships between this and the EIA Chapter 7: road
drainage and water environment chapter. No other cumulative effects are
anticipated with the mitigation and compensation detailed in the Section 7.8,
7.9 and 7.10 along with embedded good practice guidance (Section 7.7).
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c) Chapter 13: Materials and Waste - Contaminated soils (if encountered) have
potential to impact the road drainage system which is linked with potential
effects on receiving watercourses. This could affect aquatic species and water
quality. Receiving groundwater quality is also at risk from deterioration. With
adherence to the mitigation detailed in Section 7.7 no cumulative effects are
anticipated.

d) Chapter 15: Climate - An increase in winter precipitation and frequency of
extreme rainfall events as a result of climate change may increase risk of
contaminants entering the water environment. This could have adverse
potential effects on ecological species and habitats and on water quality. This
has been considered in Chapter 7: Road drainage and the water environment.
To mitigate against adverse potential effects, the Scheme includes a
comprehensive flood risk assessment4 and drainage design38, which is in line
with DMRB guidance32 and has been modelled and designed with
consideration of climate change allowances and use of a Sustainable
Drainage System (SuDS) 38. With this embedded design and mitigation, no
cumulative effects are anticipated.

e) Chapter 12: Noise and Vibration – noise and vibration assessments were
carried out for this chapter. Chapter 7: Road drainage and water environment
and Chapter 16: Marine Environment includes an assessment of the potential
effects of noise and vibration on aquatic species and sediment and water
quality. The approach for controlling construction noise will be to reduce
source levels where possible and sensitive timing of in-river works as detailed
in Section 16.7. With adherence to mitigation detailed in Section 16.7, no
cumulative effects are anticipated.

f) Chapter 16: Marine Environment – the chapter considers the potential effects
on protected designations, areas, and species. Based on these potential
effects, avoidance and mitigation measures to prevent, reduce, or offset any
adverse effects are described. There are close inter-relationships between this
and the road drainage and water environment chapter in relation to water
quality and inter-tidal habitats and designated areas and features. With
adherence to mitigation detailed in Section 7.7 and 16.7, no cumulative effects
are anticipated.

Inter-relationships

7.11.43 The cumulative effect of the Scheme has been considered with other shortlisted

plans or projects within a pre-defined geographical area as part of Chapter 17

(Cumulative Effects and Inter-relationships).
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Construction cumulative potential effects

7.11.44 Where concurrent construction is not likely to occur with the Scheme and other

schemes, cumulative effects are not anticipated. In addition, where other schemes

are located at a distance greater than 2km from the Scheme, it is likely that

appropriate mitigation and attenuation process will prevent any cumulative

significant effects.

7.11.45 Northern Gateway residential development is within 2km of the Scheme, however

it is anticipated construction works will be completed in 2025 cumulative potential

construction effects are not anticipated.

7.11.46 Sealand Manor Solar Farm proposed location is immediately adjacent to the

Scheme68. The solar farm is currently in the early stages of planning and

therefore, concurrent construction is not likely, and thus, cumulative potential

construction effects are not anticipated. Should the solar farm construction dates

be brought forward, it would include consideration of cumulative impacts with the

Scheme.

Operational cumulative potential effects

7.11.47 It is assumed that surface water for other schemes including Northern

Gateway (residential development) and Sealand Manor Solar Farm will also be

managed through detailed surface water Drainage Strategies that will encompass

Sustainable Drainage Systems (SuDS) to ensure that there is no increased risk of

flooding from surface water. No significant cumulative effects are therefore

anticipated within the Dee catchment.

7.11.48 The Scheme was assessed to have a beneficial effect on water quality due to

improved drainage treatment and therefore will not contribute to a deterioration in

water quality in combination with other Schemes.

7.11.49 Connah’s Quay Low Carbon Power (new combined-cycle gas turbine power

station) is not anticipated to have any cumulative effects to physical processes

68 Renewable Connections, 2025. Sealand Manor Solar Farm and BESS. Available at: Sealand Manor Solar Farm and Battery Energy
Storage System | Renewable Connections. Accessed August 2025.
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with the A494 Scheme as the A494 Scheme only results in highly localised

changes in the River Dee. There is potential risk associated with removal of salt

marsh and changes to tidal flood risk which in combination with the Scheme could

result in a significant effect. However, as the Connah’s Quay Low Carbon Power

Scheme is in the early stages of planning and there is limited detail available on

the scheme design to inform a cumulative assessment at this stage.

7.11.50 The proposed Tidal Lagoon at Mostyn Dock is located 21 km downstream. The

Schemes potential effects are unlikely to result in cumulative impacts on physical

processes at this distance.

7.12 Summary of Residual Effects

7.12.40 With the implementation of the additional mitigation and monitoring proposed for

saltmarsh there are no residual effects anticipated.

7.12.41 Due to the scale of the impacts and limitations and inherent uncertainty associated

with flood estimation, this potential effect is not considered to pose an adverse risk

to receptors, and no further mitigation is proposed.

7.12.42 There are no other requirements for additional mitigation and/or monitoring during

the construction or operation phase and the potential effects reported under

Section 7.8 and 7.9 will remain the same.


