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1. Water Framework Directive Compliance Assessment 

1.1. Introduction 

Project Erebus (the Project, or the Proposed Development) is a proposed demonstration scale (<100 

MW) Floating Offshore Wind (FLOW) development in the Celtic Sea region. The Applicant, Blue Gem 

Wind, is a joint venture between Simply Blue Energy (SBE) and TotalEnergies, set up to create a new 

low carbon offshore energy sector in the region that contributes to climate change targets, supply 

chain diversification and energy security. 

This Water Framework Directive (WFD) compliance assessment has been carried out by 

MarineSpace Limited, the lead offshore Environmental Impact Assessment (EIA) Consultants, with 

additional technical input from ITPE, the lead onshore EIA consultants. The assessment has been 

authored by Damien Kirby, who has over eight years’ experience as a marine professional. He was 

previously employed at Cefas, during which time he provided advice to UK regulatory bodies on 

technical reports submitted as part of EIA, Habitats Regulations Assessment (HRA) or WFD 

assessments.  

The array area of the Proposed Development is located approximately 35 km southwest of the 

Pembrokeshire coastline, covering an area of 43.5 km² in water depths of between 65-85 m. The 

array area is located outside of the 12 nm limit, but all marine elements of the Project (array area, 

offshore export cable corridor (ECC) and landfall) are within Welsh waters. 

The Project comprises 6 to 10 Wind Turbine Generators (WTG) with a total generating capacity up to 

100 MW. Each WTG is housed on a semi-submersible floating platform with a mooring system 

comprising a maximum of 5 catenary mooring lines, up to 870 m in length, and a range of foundation 

options including drag embedment anchors, driven piles, drilled piles and/or suction piles. A single 

dynamic array cable is proposed, with a lazy wave configuration from the semi-submersible floating 

platform to seabed. The offshore ECC, up to 49 km in length, links the array area to landfall at West 

Angle Bay, Pembrokeshire. 

This Technical Appendix of the Environmental Statement (ES) provides a WFD Screening, Scoping 

and Compliance Assessment for the Proposed Development. The assessment focuses on both the 

elements relevant to the offshore/coastal aspects of the Project, and those of the 

onshore/terrestrial aspects, which have potential to impact on waterbodies or protected areas 

under the WFD. 

Under the WFD, coastal waters, estuaries, rivers, man-made docks and canals are divided into a 

series of waterbodies. Within each waterbody, the WFD sets ecological and chemical objectives. The 

original aim of the WFD was for all waterbodies to achieve “good status” by 2015. This aim (“good 

status” for all waterbodies by 2015) was not achieved and, therefore, the aim was subsequently 

updated to achieve good status in at least 60% of waters by 2021 and in as many waters as possible 

by 2027. Under all conditions, the WFD requires that there should be no deterioration in status. 

A WFD assessment has been carried out, informed by guidance provided by Natural Resources 

Wales (NRW) (2018), Planning Inspectorate (2017) and Environment Agency (2016) (see Section 7.4) 
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and with reference to the relevant chapters of the Project ES. This assesses the potential for 

significant non-temporary effects on WFD parameters at waterbody level. A detailed description of 

the proposed works is provided in ES Chapter 4: Proposed Development Description. 

This chapter utilises and builds upon the information presented in the Project EIA Scoping Report 

(MarineSpace, 2019) and in the formal EIA Scoping Opinion (NRW, 2020a). Copies of the Scoping 

Opinion Request (the Scoping Report) and NRW’s Scoping Opinion are provided in Technical 

Appendices 2.1 and 2.2, respectively.  

This chapter has drawn upon information provided in: 

• Chapter 6: Marine and Coastal Processes; 

• Chapter 7: Marine Water and Sediment Quality; 

• Chapter 9: Marine and Coastal Ecology; 

• Chapter 10: Fish and Shellfish Ecology;  

• Technical Appendix 6.1: Marine and Coastal Processes Assessment; 

• Technical Appendix 9.1: Integrated report (Geophysical and Habitat Assessment); 

• Technical Appendix 9.1, Annex 1: West Angle Shallow Subtidal Snorkel Survey Report. 

This Chapter should also be read in conjunction with Chapter 7: Marine Water and Sediment Quality. 

1.2. Associated Legislation 

1.2.1. The Water Framework Directive 

The EU Water Framework Directive 2000/60/EC is transposed into law in England and Wales by the 

Water Environment (Water Framework Directive) (England and Wales) Regulations 2017, as 

amended by The Floods and Water (Amendment etc.) (EU Exit) Regulations 2019. The Regulations 

mean that the requirements of the WFD need to be considered at all stages of the planning and 

development process, which may impact on water bodies.  

The Regulations require all UK waterbodies to achieve Good Ecological Status (GES) or Good 

Ecological Potential (GEP) by 2027, with interim targets in 2015 and 2021. They also require that 

environmental objectives be set for all waterbodies to either maintain Good Status, or to move 

towards Good Status if a waterbody is currently failing its target. Under all conditions, it requires 

that there should be no deterioration in status. 

Waterbody classification is based on two separate categories: ecological and chemical. For a 

waterbody to be in overall 'good' status, both ecological and chemical status must be at least 'good'. 

The ecological status of surface waters is classified using information on the biological, 

physio-chemical and hydromorphological quality of the body of water.  

Ecological status is recorded on the scale of high, good, moderate, poor or bad. 'High' denotes 

largely undisturbed conditions and the other classes represent increasing deviation from this natural 

condition, otherwise described as a 'reference condition'. Classification under the WFD is 

determined in accordance with the 'one out, all out' principal, meaning that the worst assessment 

result for a biological quality element determines the overall assessment result. This means that the 
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condition of a single quality element can cause a waterbody to fail to reach its WFD classification 

objectives.  

Chemical status is assessed by compliance with environmental standards for chemicals that are 

listed in the EC Environmental Quality Standards Directive (2008/105/EC). These chemicals include 

priority substances, priority hazardous substances, and eight other pollutants carried over from the 

Dangerous Substance Daughter Directives. Chemical status is recorded as 'good' or 'fail'. The 

chemical status classification for the waterbody is determined by the worst scoring chemical.  

The WFD seeks to reduce Priority Substances (20 are Priority Substances and 13 are Priority 

Hazardous Substances = 33 in total) in the marine environment through the use of the 

Environmental Quality Standards Directive (EQSD) 2008/105/EC for discharges and outfalls. In 

addition, a further eight pollutants which fall under the scope of Directive 86/280/EEC1 and which 

are included in List I of the Annex to Directive 76/464/EEC2, but are not in the priority substances list. 

However, environmental quality standards for these substances are included in the Environmental 

Quality Standards Directive. 

Where the hydromorphology of a surface waterbody has been significantly altered for 

anthropogenic purposes, it can be designated as an Artificial or Heavily Modified Waterbody 

(A/HMWB). An alternative environmental objective, Good Environmental Potential (GEP) applies in 

these cases.  

River Basin Management Plans (RBMPs) developed for each River Basin District (RBD) set out the 

current status classification of all waterbodies, as well as the objectives and actions required to 

maintain or improve the current Status of each waterbody.  

The Project ECC passes through Milford Haven Outer coastal waterbody (GB641008220000), which is 

at Moderate Ecological Status because of high concentrations of dissolved inorganic nitrogen, 

mercury, and mercury-containing compounds; and Pembrokeshire South coastal waterbody 

(GB611008590003), which is at Good Ecological Status. 

1.2.2. Shellfish Waters Directive 

The WFD has repealed 'Directive 2006/113/EC of the European Parliament and of the Council of 12 

December 2006 on the Quality Required of Shellfish Waters', also known as the Shellfish Waters 

Directive. This Directive was in place to protect and improve water quality and support the growth of 

healthy shellfish (bivalve and gastropod molluscs) and contribute to good quality edible shellfish. 

These requirements are now included within the WFD. 

 

 

1 Council Directive 86/280/EEC of 12 June 1986 on limit values and quality objectives for discharges of certain 
dangerous substances included in List I of the Annex to Directive 76/464/EEC 

2 Council Directive 76/464/EEC on pollution caused by certain dangerous substances discharged into the 
aquatic environment of the Community. 
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The Shellfish Waters Directive established parameters applicable to designated shellfish waters, as 

well as indicative values, mandatory values, reference methods of analysis and the minimum 

frequency for taking samples and measurements. These parameters are set for pH, temperature, 

salinity and the presence or concentration of certain substances (dissolved oxygen, hydrocarbons, 

metals, organohalogenated substances etc.). 

The competent authorities for each Member State (in this case, NRW) must take samples from the 

waters to verify their conformity with the criteria set by the Directive. The following proportions of 

samples must conform to the established values: 

• 100% of the samples for the parameters 'organohalogenated substances' and 'metals'; 

• 95% of the samples for the parameters 'salinity' and 'dissolved oxygen'; 

• 75% of the samples for the other parameters; 

• No evidence of harm to the shellfish from organohalogenated compounds. 

Additionally, the Directive stipulated that a discharge should not cause increase of suspended solids 

to exceed 30% above background levels, as shellfish can be adversely affected by the smothering 

effects of sediment settling. 

1.2.3. The Bathing Waters Directive 

The Bathing Waters Directive 2006/7/EC is implemented through the Bathing Waters Regulations 

2013, as amended by The Floods and Water (Amendment etc.) (EU Exit) Regulations 2019. This 

requires that bathing waters are monitored every year and the monitoring calendar should provide 

for at least four samples to be taken per season (except where the season is very short or where 

there are special geographic constraints). The sampling interval should not be longer than one 

month. From the point that four years of monitoring results are available, assessment of bathing 

waters should be completed at the end of every season. A shorter period may be acceptable in some 

cases. 

NRW monitors and assesses bathing water quality at each designated bathing water site in Wales 

between May and September. 

The Bathing Waters Directive was introduced to ensure that EU Member States identify popular 

bathing areas and to monitor bathing waters for indicators of microbiological and chemical pollution 

throughout the bathing season. In total, there were originally 19 quality parameters, both 

microbiological and physio-chemical. However, under the revised Bathing Waters Directive more 

stringent water quality standards have been set, and a stronger emphasis placed on beach 

management. The bacterial parameters mentioned above have been replaced by tests for: 

• Escherichia coli;  

• Intestinal enterococci. 

The Bathing Waters Directive also requires that: 

• When the bathing water profile indicates a potential for cyanobacterial proliferation, 

appropriate monitoring shall be carried out to enable timely identification of health risks; 

and 
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• When the bathing water profile indicates a tendency for proliferation of macro-algae and/or 

marine phytoplankton, investigations shall be undertaken to determine their acceptability 

and health risks and adequate management measures shall be taken, including information 

to the public; 

• Visual inspections for waste, including tarry residues, glass, plastic or rubber must also be 

carried out. 

1.3. Consultation and Scoping 

As part of the EIA process, consultation with key stakeholders has been undertaken at all stages of 

the Project to date, and will continue in the future.  

An EIA Scoping Report (MarineSpace, 2019) was produced and submitted to NRW, who consulted 

with the statutory bodies and key stakeholders upon the contents. A formal Scoping Opinion was 

issued by NRW in January 2020 (NRW, 2020a). Copies of the Scoping Opinion Request (the Scoping 

Report) and NRW’s Scoping Opinion are provided in Volume 3, Technical Appendices 2.1 and 2.2, 

respectively. 

Ongoing consultation has taken place with NRW and the Joint Nature Conservation Committee 

(JNCC) to discuss and agree the suitability of available evidence, assessment methodologies, and 

forthcoming guidance where appropriate.  

Responses and feedback relating to the WFD assessment are addressed throughout the present 

chapter. Table 1.1 provides a summary of key points raised and describes how they have been 

addressed. 
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Table 1.1: Consultation responses pertaining to the Water Framework Directive Compliance Assessment where concerns were raised 

Consultee Response Applicant Action 

NRW (screening and scoping) 
January 2020 

In addition to the following: 

“Milford Haven Inner transitional waterbody (GB531006114100), which is at 
Moderate Ecological Status because of and high concentrations of mercury 
and mercury-containing compounds, Tributyltin (TBT), Brominated 
Diphenylether (BDPE) and dissolved inorganic nitrogen;” the submitted ES 
should be corrected to note that the Milford Haven Inner WFD waterbody is 
also failing (at moderate status) for opportunistic macroalgae. 

This point is noted and the present report 
includes this information. 

NRW (screening and scoping) 
January 2020 

 

The submitted ES must ensure that the full range of data available to you is 
used when reviewing the baseline for the WFD. Potential data sources 
include the Lle data portal for spatial data and the Water Watch Wales 
website for biological and chemical data. This can be requested from NRW 
via the Access to Information Team. 

Characterisation of baseline environment 
has been based on both site-specific 
survey data, NRW water quality 
monitoring data (provided on request), 
and information available from the Water 
Watch Wales website. 

NRW (screening and scoping) 
January 2020 

We note that it would be beneficial for Figure 5.12 to include project 
infrastructure in the spatial context of the waterbodies determined to be in 
scope when it is incorporated into the submitted ES. 

The equivalent figure in the present 
report (Figure 7.1) illustrates the proposed 
location of Project infrastructure in 
addition to WFD features. 

NRW (screening and scoping) 
January 2020 

Section 5.5.6 of the Scoping report considers the potential relevance of the 
project to Article 4(7) of the WFD. If the WFD assessment identifies any 
potential instances of Article 4(7) being triggered, then this would need to 
be raised with NRW as the Appropriate Agency in Wales for WFD; not the 
Environment Agency. We would encourage that this is raised at the earliest 
opportunity and that any potential impacts to the WFD objectives are 
avoided or reduced as far as possible through the design options appraisal 
stage. 

This comment is noted. However, 
assessment outcomes have not 
necessitated consideration of Article 4(7). 
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NRW (screening and scoping) 
January 2020 

It is expected that the WFD assessment will draw upon the wider EIA to 
inform its assessment and conclusions and a consistent approach to 
assessment should therefore be applied. For example, the assessment 
outputs from the marine sediment and water quality chapter will need to 
adequately assess the potential project effects against WFD objectives for 
any waterbodies included in the study area and the results transposed into 
the WFD Assessment. In relation to physical processes, the conclusions of 
the physical processes chapter of relevance to WFD will need to be 
transposed into the WFD Assessment where relevant to the 
hydromorphological quality element; this goes beyond assessing hydrology 
(as currently included in the screening tables for WFD). Any physical effects 
to WFD waterbodies, direct or indirect, must be adequately assessed within 
the submitted ES. 

The WFD assessment has been informed 
by outcomes of Chapter 6: Marine Coastal 
Processes and Chapter 7: Marine 
Sediment and Water Quality. Authors 
have endeavoured to ensure a synergistic 
approach to assessment and consistency 
in outcomes.  

NRW (screening and scoping) 
January 2020 

In addition to the impacts scoped in in Table 5-8 EMF and thermal effects on 
migratory fish must be scoped into the assessment and included in the WFD 
assessment as fish are considered a biological quality element in estuarine 
and river waterbodies in the context of WFD. 

Impacts of EMF and thermal effects on 
migratory fish species have been included 
in the WFD assessment, see Section 7.4.4 
and Volume 3, Technical Appendix 7.2 
EMF Assessment. 

NRW (screening and scoping) 
January 2020 

The submitted ES must list the Shellfish (Upper Cleddau) and bathing waters 
(Freshwater West, West Angle) and their quality status and subsequently 
assess any potential impacts on them. We recognise that the risk is likely to 
be low, the ES must demonstrate that potential risks have been considered 
and discounted with sufficient reasoning to conclude that activity on the 
proposed development will not affect bathing water quality. 

NRW guidance (OGN 072) advises that 
Protected Areas should be considered if 
these are within 2 km of the proposed 
activities. Both Upper Cleddau and 
Freshwater West are located outside this 
threshold. However, in accordance with 
NRW advice, these have been included in 
assessment of WFD Protected Areas, see 
Section 7.7.5. 
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1.4. Assessment Methodology 

Assessment of compliance with the WFD differs from the standard EIA methodology as detailed in ES 

Chapter 2: Overview of EIA Methodology. The following section sets out the approach that will be 

followed, based on the following set of guidance documents: 

• NRW Operational Guidance Note 72: Guidance for assessing activities and projects for 

compliance with the Water Framework Directive (NRW, 2018); 

• Advice Note 18: The WFD (Planning Inspectorate, 2017), which provides an overview of the 

WFD and provides an outline methodology for considering WFD as part of the DCO process; 

• Clearing the Waters For All (Environment Agency, 2016), which provides guidance for 

undertaking activities within transitional and coastal waterbodies. 

In accordance with these sources, assessment of all stages of the activity, including construction, 

operation, maintenance and decommissioning, is carried out in the following stages: 

• Stage 1: Screening 

• Stage 2: Scoping 

• Stage 3: Detailed Compliance Assessment 

The stages are described in more detail below. 

1.4.1. Stage 1: Screening 

Stage 1 (Screening) provides an opportunity to identify activities that are exempt from assessment 

and which do not need to be taken forward to the scoping stage. 

NRW have identified a selection of activities that are considered to not pose a risk of waterbody 

deterioration or of preventing a waterbody from meeting its objectives (NRW, 2018). These activities 

may be screened out from further assessment with the exception of certain instances where expert 

judgement is required i.e. for activities at particularly sensitive sites.  

Activities required for maintenance or repair to existing structures, whilst maintaining their original 

design purpose, design and the footprint can also, in most cases, be screened out.  

It should be noted that due to the elevated risk of deterioration in status, any activity or project 

proposed within a waterbody at High status or High status for morphology will require detailed 

assessment. 

1.4.2. Stage 2: Scoping 

Stage 2 (Scoping) allows the applicant to define and agree the scope of further assessment that may 

be required in Stage 3. This involves identification of WFD water quality elements that may be at risk 

from the proposed development’s activities. During the scoping stage it is also necessary to ascertain 

which waterbodies will need to be specifically considered, and a scoping assessment should be 

undertaken for any waterbody where there is potential for adverse impacts. Waterbodies can be 

scoped out at this stage if it can be robustly demonstrated that there will be no impacts. 

Identification of relevant waterbodies includes consideration of: 



Volume 3 Technical Appendix 7.1: Water Framework Directive Compliance Assessment 

 

1-2 

• All surface waterbodies that may be directly impacted by the activity; 

• Any surface waterbodies that may be affected due to indirect connectivity, e.g. waterbodies 

upstream or downstream which may be affected via sediment transport, fish migration etc. 

• Any groundwater bodies that underlie the proposed project area. 

The potential for deterioration in waterbody status (within and between status classes) is evaluated 

through consideration of biological, hydromorphological, physio-chemical quality elements and 

specific pollutants. 

Stage 2 (Scoping) should also take account of risk related to invasive non-native species (INNS) and 

potential risk to sensitive or protected areas, including priority habitats or species. Reference will be 

made to the Report to Inform Appropriate Assessment (RIAA) where appropriate. 

The potential for deterioration in WFD protected areas such as bathing waters and shellfish waters 

located within the waterbodies is also considered within scoping. These will be considered within 

the Stage 3 compliance assessment where relevant. 

Stage 2 (Scoping) assesses quality elements for each waterbody in turn to determine the potential 

for proposed activities to cause adverse impacts. This process is intended to be precautionary and 

identify any risk to waterbodies, with minimal consideration of likelihood and severity of any 

potential impact. If any risk is identified, the quality element will be taken through to Stage 3 for 

further assessment. Activities will only be scoped out if there is clear, definitive evidence that they 

will not adversely affect a particular quality element. 

Although waterbodies will be taken forward for Stage 3 assessment in all such cases, subsequent 

impact assessment will only be completed for those quality elements that were identified as being at 

risk of impact. 

1.4.3. Stage 3: Impact Assessment 

Stage 3 (Impact Assessment) considers the potential impacts that the proposed activities may have, 

identifies appropriate mitigation to avoid or minimise impacts where applicable, and determines if 

the activity may cause deterioration in waterbody status, or prevent any quality element within any 

waterbody achieving good status/potential. Assessment is based on data gathered during desk 

based assessments, Project-specific survey data, and outputs from the following ES chapters: 

• Chapter 6: Marine Coastal Processes; 

• Chapter 7: Marine Sediment and Water Quality; 

• Chapter 9: Marine and Coastal Ecology; 

• Chapter 10: Fish and Shellfish Ecology; 

• Chapter 19: Onshore Geology, Hydrology and Hydrogeology. 

For priority substances, assessment will consider whether Project activities are likely to prevent the 

quality element from achieving good chemical status. 

Stage 3 (Impact Assessment) is carried out individually for each quality element where an impact 

pathway was identified during Stage 2 (Scoping). The level of detail required in assessment will be 

led by the complexity or level of risk associated with the proposed activity. 
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The assessment will determine if Project activities will: 

• Cause deterioration within a waterbody;  

• Prevent a waterbody from achieving the status objectives as outlined in the RBMP, including 

preventing delivery of RBMP mitigation measures. 

Deterioration is defined as “when the status of at least one quality element reduces by one class or 

more, even if that fall does not result in the classification of the body of surface water as a whole. If a 

quality element is already at the lowest status class then a measurable and meaningful within-class 

deterioration counts as deterioration” (NRW, 2018). 

WFD compliance assessment focusses on ‘non-temporary’ impacts where impacts occur over a 

sustained period, where recovery to the same status as before is not expected to occur rapidly, or 

where recovery will require restoration measures. For the purposes of the present report, 

temporary impacts within the marine environment are defined as those where effect duration is less 

than one spring neap tidal cycle. 

The WFD compliance assessment will include assessment of potential impacts on other European 

legislation, for example the Habitats Directive, Birds Directive, and Bathing Waters Directive 

(2006/7/EC), in accordance with Articles 4.8 and 4.9 of the WFD. However, assessments of these 

areas will primarily be presented within the RIAA and ES. 

If negative impacts are identified in Stage 3 (Impact Assessment), mitigation measures will be set out 

to avoid or minimise these impacts and, where possible, to improve the state of the water 

environment. In the unlikely instance where adverse impacts are predicted to occur despite the 

applicant’s adoption of all financially, legally and technically feasible mitigation options, it would be 

necessary to undertake an Article 4(7) assessment. Article 4(7) of the WFD allows derogation from 

the Directive; where its requirements are met, Member States can fail to achieve the objectives or 

cause a deterioration in status. However, this option is only appropriate if stringent conditions are 

met. 

If the Project elects to pursue this course, NRW will be consulted at the earliest possible opportunity 

to consider the following: 

• Whether all practicable measures have been taken to avoid negative impacts. This should 

include all steps that meet the overall Project requirements, are technically feasible, and not 

disproportionately costly; 

• Whether there are any alternative means to deliver the Project requirements that are less 

damaging to WFD receptors. Alternatives will only be considered applicable where these are 

technically feasible, and not disproportionately costly; 

• Whether the project can be classified as being of imperative overriding public interest and if 

the benefits to society resulting from the project outweigh the local benefits of WFD 

implementation. 

In line with the NRW definition of deterioration (Section 1.4.3), assessment will consider the 

potential for both between class and within class deterioration in waterbody status. Where 
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deterioration is not predicted, consideration will be made of waterbody objectives to ensure status 

objectives (i.e. GES or GEP) will not be jeopardised. 

1.5. Project-Specific Stage 1: Screening  

The Proposed Development does not meet the criteria for activities exempt WFD assessment. As 

such, the Project is taken forward to Stage 2 (Scoping). 

1.6. Project-Specific Stage 2: Scoping 

Detailed information on the scale and nature of Project-related effects is available in the following 

ES Chapters: Chapter 4: Proposed Development Description, Chapter 6: Marine and Coastal 

Processes, Chapter 7: Marine Sediment and Water Quality, Chapter 9: Marine and Coastal Ecology 

and Chapter 10: Fish and Shellfish Ecology. 

A screening exercise has been undertaken to identify which waterbodies may be impacted by these 

Project related effects. The results of this exercise are shown in Table 1.6. 

Project Scoping considered any WFD waterbody that may potentially be directly or indirectly 

impacted by Project activities. This includes: 

• Knowledge of the current project proposals;  

• High level guidance already provided by NRW; 

• The information included on waterbody extent in the Water Watch Wales online portal. 
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Figure 1.1: Water Framework Directive waterbodies and protected areas within the vicinity of the Proposed Development 
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Figure 1.1 shows the location of the WFD waterbodies considered within this compliance 

assessment: Pembrokeshire South, Milford Haven Outer and Milford Haven Inner. This Figure also 

illustrates any of the following protected areas, located within 2 km of the Proposed Development 

site. It should be noted that the 2 km threshold is only applied within scoping, and that exceptions 

have been applied where there is reason to suggest that areas outside this range may be affected. 

Project-specific parameters are applied in place of the 2 km threshold within Stage 3: Impact 

Assessment:  

• Special Areas of Conservation (SACs); 

• Special Protection Areas (SPAs); 

• Ramsar Sites; 

• Bathing waters; 

• Shellfish waters; 

• Nitrate Vulnerable Zones (NVZ); 

• Drinking Water Protected Areas. 

The following sites described below are within 2 km of the project boundary. 

• West Angle and Freshwater West3 Designated Bathing Water; 

• Skomer, Skokholm and the Seas off Pembrokeshire/Sgomer, Sgogwm a Moroedd Penfro 

SPA; 

• Pembrokeshire Marine/Sir Benfro Forol SAC;  

• West Wales Marine/Gorllewin Cymru Forol SAC; 

• Upper Cleddau shellfish water4 

Selection of relevant WFD waterbodies for consideration within the present assessment was based 

on an expected zone of effect for the proposed activities. As detailed in Chapter 7: Marine Sediment 

and Water Quality, it is expected that all effects on the marine water environment will be limited to 

the tidal excursion distance: the approximate distance over which water is advected during one 

flood or ebb tide. Under mean spring conditions, this is approximately:  

• 10 km around the array area; 

• 14-15 km around the middle of the ECC (approximately KP20); 

• 18-19 km in the nearshore approaches to Milford Haven (approximately KP3 to KP10); and  

• 4 km within Milford Haven (approximately KP0 to KP3). 

The closest WFD surface water body to the proposed route is the Castlemartin Corse - headwaters to 

tidal limit (hereafter referred to as Castlemartin Corse), which is not located within the site of the 

 

 

3 Freshwater West bathing water is located approximately 6.5 km from the ECC. However, this has been 
included in assessment based on NRW consultation response. 

4 Upper Cleddau shellfish water is located approximately 13 km from the ECC. However, this has been included 
in assessment based on NRW consultation response. 
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proposed onshore development. Review of Water Watch Wales indicates Castlemartin Corse 

waterbody has an overall classification of Moderate. Its ecological classification is Moderate, and its 

chemical classification is Good.  No infrastructure will be constructed within the catchment of this 

watercourse. A small area of the onshore consent boundary encroaches into this catchment for 

access purposes from the B4320 to Wogaston. Review of Flood Estimation Handbook (FEH) website 

indicates this area is <0.008 km². Review of the FEH website indicates that the Castlemartin Corse 

catchment is over 17 km² and as such no detrimental effects are anticipated to the Castlemartin 

Corse WDF surface water body. 

The WFD groundwater body Pembrokeshire Carboniferous Limestone, underlies the proposed 

onshore cable route as has therefore been included within scoping. 

Based on this information, the following WFD waterbodies were considered within Stage 2 

(Scoping):  

• Pembrokeshire South (GB611008590003); 

• Milford Haven Outer (GB64100822000);  

• Milford Haven Inner (GB531006114100); 

• Pembrokeshire Carboniferous Limestone (GB41002G206000).  

It should be noted that the Grassholm Island and the Smalls waterbody is located close to the site of 

the proposed development but was determined to be outside this range of tidal excursion distances 

(approximately 21 km).  

The current status of all of the screened-in transitional and coastal WFD waterbodies is presented in 

Table 1.2. The Pembrokeshire South waterbody is currently classified as being at ‘Good’ status. 

Milford Haven Outer is currently failing to achieve good status due to high concentrations of 

mercury and mercury-containing compounds, Tributyltin (TBT), Brominated Diphenylether (BDPE), 

dissolved inorganic nitrogen and due to the presence of opportunistic macroalgae. Milford Haven 

Inner is failing to meet good ecological status is due to high levels of dissolved inorganic nitrogen 

and macroalgae. The reasons for the chemical status of fail are currently not specified and mitigation 

measures are currently not in place. The current status of all of the screened-in WFD ground 

waterbodies is presented in Table 1-3. 

Table 1.4 details all bathing waters and shellfish waters considered within the assessment. The 

higher and lower sensitivity biological habitats identified within 2 km of the screened-in WFD 

waterbodies are presented in Table 1.5. 

The WFD compliance assessment includes all impacts identified during Stage 2 (Scoping), and those 

which have been noted as the EIA process has progressed. Table 1.6 provides a summary of the 

scoping outcomes based on the impact pathways and receptors outlined above. 
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Table 1.2: Current Status of transitional and coastal waterbodies scoped into assessment 

Waterbody Pembrokeshire South Milford Haven Outer Milford Haven Inner 

ID GB611008590003 GB641008220000 GB531006114100 

Type Coastal Coastal Transitional 

Distance from Offshore Export Cable 
Corridor (km) 

0 0 9.5 

Distance from Array Area (km) 28.3 35.5 48.2 

Overall Status Good Moderate Moderate 

Current Status (Ecological) Good Moderate Moderate 

Current Status (Chemical) Good Fail Fail 

Target Status (Date) Good (2015) Good (2021) Good (2027) 

Is the Waterbody Heavily Modified 
(HMWB)? 

No No No 

Reason for HMWB n/a n/a n/a 

Hydromorphological Status High Not high Not high 

WFD Phytoplankton Status High High High 
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History of Harmful Algae No data available No data available No data available 
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Table 1-3 Current Status of ground waterbodies scoped into assessment 

Waterbody Pembrokeshire Carboniferous Limestone 

ID GB41002G206000 

Type Ground 

Distance from Offshore Export Cable Corridor 
(km) 

0 

Distance from Array Area (km) 36 

Overall Status Good 

Current Status (Quantitative) Good 

Current Status (Chemical) Good 

 

Table 1.4: Current status of designated bathing waters scoped into assessment 

Bathing Water Information West Angle Freshwater West 

ID UK38250 UK38248 

Year of Designation 2000 2012 

Distance from Offshore Export Cable 
Corridor (km) 

0 6.0 

Distance from Array Area (km) 39.3 40.4 

Current Status Excellent Excellent 

History of Harmful Algae? Yes Yes 

 

Table 1.5: Higher and Lower Sensitivity Habitats Inside or Within 2 km of Waterbodies Screened 

into Assessment. 

Waterbody Pembrokeshire South Milford Haven Outer Milford Haven Inner 

Higher Sensitivity 
Habitats 

Sabellaria spinulosa 
reefs 

Saltmarsh; mussel beds; 
maerl; seagrass. 

Seagrass; saltmarsh; 
mussel beds. 

Lower Sensitivity 
Habitats 

Subtidal soft sediments; 
intertidal soft 
sediments; subtidal 
boulder fields; subtidal 
geogenic reef. 

Intertidal soft 
sediments; cobbles, 
gravel and shingle. 

Intertidal soft 
sediments; cobbles, 
gravel and shingle;  
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Table 1.6: Scoping Assessment Outcome 

Activity 
Scoped in for 
Assessment? 

Risk 

Hydromorphology 

Could the activity impact on 
the hydromorphology (for 
example morphology or tidal 
patterns) of a waterbody at 
high status? 

Yes 

The introduction of cable protection within the 
marine environment may form obstacles which 
may in turn cause changes to the local wave 
and tidal regime through changes in wave/tidal 
current magnitude or direction.  

Although it is considered that any changes will 
be small in magnitude and highly localised, this 
will be taken forward for Stage 3 (Impact 
Assessment). 

Could the activity significantly 
impact the hydromorphology 
of any waterbody? 

Yes 

As described above, the placement of rock 
protection could cause changes to the local 
wave/tidal regime will could lead to indirect 
effects on coastal morphology. 

Is the activity in a waterbody 
that is heavily modified for the 
same use as your activity? 

No n/a 

Biology: Habitats 

Is the activity 0.5km² or 
larger? 

Yes 

The ECC works footprint will cover an area of 
314,222 m² within the Pembrokeshire South 
waterbody. The ECC also extends to cover 
283,389 m² within the Milford Haven Outer 
waterbody.  

It should be noted that the  area of the consent 
boundary being applied for is larger than the 
actual footprint of eventual works, i.e. cable 
installation and/or deployment of cable 
protection. In recognition of this, and to 
maintain a precautionary worst-case approach, 
both Milford Haven Outer and Pembrokeshire 
South waterbodies will be taken forward for 
Stage 3 (Impact Assessment). 

Is the activity 1% or more of 
the waterbody’s area? 

No 

The ECC works footprint overlaps with 0.08% of 
the Pembrokeshire South waterbody. The ECC 
also extends to cover 0.8% of the Milford 
Haven Outer waterbody. 

Is the activity within 500 m of 
any higher sensitivity habitat? 

No 
The closest higher sensitivity habitat to any part 
of the proposed works are maerl beds within 
Milford Haven Outer, 1.8 km from the ECC 
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landfall. 

Is the activity 1% or more of 
any lower sensitivity habitat? 

No 

The ECC overlaps with various areas of subtidal 
rocky reef, subtidal soft sediment and rocky 
shore. However, the works footprint is <1% of 
these habitats in each instance. 

 

Biology: Fish 

Is the activity in an estuary 
and could affect fish in the 
estuary, outside an estuary 
but could delay or prevent fish 
entering an estuary, or could 
potentially affect fish 
migrating through an estuary? 

Yes 

The proposed works are located >9 km from 
the closest transitional waterbody (Milford 
Haven Inner). The distance of this waterbody 
from the proposed area of works is greater 
than the maximum tidal excursion threshold in 
this area. Therefore, it is scoped out of the 
assessment for other quality elements. 
However, given the highly mobile nature of 
migratory fish species it is necessary to consider 
the potential for disruption of migration to or 
from this waterbody.  

Milford Haven Inner overlaps with the 
Pembrokeshire Marine/Sir Benfro Forol SAC 
and Afonydd Cleddau/Cleddau Rivers SAC, both 
of which are designated for Annex II migratory 
fish species. 

The placement of energy transmission cables in 
the marine environment is expected to result in 
electromagnetic fields (EMF) and thermal 
effects. Although these effects are expected to 
be highly localised and small in magnitude, they 
will be scoped in for Stage 3 (Impact 
Assessment). 

Could the activity impact on 
normal fish behaviour like 
movement, migration or 
spawning (for example 
creating a physical barrier, 
noise, chemical change or a 
change in depth or flow)? 

Yes See response above. 

Could the activity cause 
entrainment or impingement 
of fish? 

No n/a 

Water Quality 

Could the activity affect water 
clarity, temperature, salinity, 
oxygen levels, nutrients or 
microbial patterns 

Yes 
Cable installation is expected to cause sediment 
disturbance. This will cause temporary, 
localised elevations in turbidity.  
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continuously for longer than a 
spring neap tidal cycle (about 
14 days)? 

Contamination levels in regional sediments is 
known to be low and, therefore, it is not 
considered likely to lead to introduction of 
chemical contaminants. However, in order to 
maintain a precautionary approach this will be 
included in Stage 3 (Impact Assessment. 

Is the activity in a waterbody 
with a phytoplankton status of 
moderate, poor or bad? 

No n/a 

Is the activity in a waterbody 
with a history of harmful 
algae? 

No n/a 

Could the activity lead to 
release of chemicals on the 
Environmental Quality 
Standards Directive (EQSD) 
list? 

Yes 

Contamination levels in regional sediments is 
known to be low and, therefore, it is not 
considered likely to lead to introduction of 
chemical contaminants. However, in order to 
maintain a precautionary approach this will be 
included in Stage 3 (Impact Assessment). 

Could the activity disturb 
sediment with contaminants 
above Cefas Action Level 1? 

Yes 

Project-specific sediment samples identified 
exceedances of Cefas Action Level 1 in a small 
number of instances for arsenic, nickel, 
chromium and cadmium.  

Accordingly, disturbance of sediment at these 
locations introduces potential for mobilisation 
of these chemical contaminants into the marine 
environment. 

Does the activity have a 
mixing zone which may be 
associated with release of 
chemicals on the 
Environmental Quality 
Standards Directive (EQSD) 
list? 

No 
The activity is not associated with a mixing 
zone. 

Protected Areas 

Is the activity within 2km of 
any WFD protected area? 

Yes 

The Proposed Development footprint overlaps 
with 1x designated bathing waters (West Angle) 
within the Milford Haven Outer waterbody. 

The Pembrokeshire South waterbody overlaps 
the Skomer, Skokholm and the Seas off 
Pembrokeshire/Sgomer, Sgogwm a Moroedd 
Penfro SPA, and both the Pembrokeshire South 
and Milford Haven Outer waterbodies overlap 
with the Pembrokeshire Marine/Sir Benfro 
Forol SAC and the West Wales 
Marine/Gorllewin Cymru Forol SACs. 
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Could this activity lead to 
introduction of INNS? 

Yes 

During the all phase of the Project there will be 
a potential increased risk of introduction of 
INNS into the area via vessel activity required 
initially for construction activities, but also 
subsequent Operation and Maintenance (O&M) 
works and eventual decommissioning.  

In addition, the presence of novel structures in 
the marine environment will provide 
substratum for colonisation. This introduces 
risk of a ‘stepping stone’ effect, where 
infrastructure provides a stepping stone for the 
introduction and/or spread of INNS. 

WFD Groundwater Bodies 

Could the activities have the 
potential to result in 
widespread diffuse pollution 
at a water body scale leading 
to degradation of the WDF 
status? 

No 

Any potential impacts will be highly localised. If 
any polluting impacts do occur during 
construction or operation this will be limited to 
a very small proportion of the overall 
groundwater body 

Could the activities have the 
potential to cause local 
increase in pollution 
concentrations and 
deterioration in the quality of 
a drinking water abstraction? 

Yes 

Construction of the onshore cable using open 
cut trench excavations and Horizontal 
Directional Drilling (HDD) could potentially 
introduce contaminants into groundwater. This 
could lead to an increase in pollutant 
concentrations therefore impacting the quality 
of licensed and unlicensed abstractions. 

Table 1.7 provides a summary of which WFD quality elements have been scoped in for Stage 3 

assessment for each WFD waterbody, based on the information provided in Table 1.6. 

Table 1.7: Summary of Stage 2 Scoping Outcome  

Receptor 
Pembrokeshire 

South 
Milford Haven 

Outer 
Milford Haven 

Inner 

Pembrokeshire 
Carboniferous 

Limestone 

Hydromorphology Y Y N N 

Biology: Habitats Y Y N N 

Biology: Fish N N Y N 

Water Quality Y Y N N 

Protected Areas Y Y N N 

INNS Y Y N N 

Groundwater N N N Y 
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1.7. Stage 3: Impact Assessment 

This section presents the results of the detailed compliance assessment undertaken on the 

waterbodies identified in Section 1.6 of this report, using the method outlined in Section 1.4.3. 

The assessment will consider whether the Project activities scoped into assessment during Stage 2 

(Scoping) will lead to a significant non-temporary deterioration in any waterbody elements, when 

considered at a waterbody level. 

1.7.1. Water Quality 

There are various aspects associated with the Proposed Development which introduce risk of 

adverse impacts on water quality. During the construction phase, these would primarily be related 

to sediment disturbance during cable installation works in the nearshore sections of the ECC or 

vessel transit. It is identified in Chapter 7: Marine Sediment and Water Quality that the deposit of 

drill arisings produced via the installation of drilled piles may produce adverse impacts on water 

quality. However, drilling would be limited to the extent of the array area, >20 km from any WFD 

waterbody. Any associated impacts are expected to limited to a range of <10 km (See Chapter 7: 

Marine Sediment and Water Quality for further details) and so are not considered further herein.  

Impacts during the O&M phase are expected due to the requirement for cable repair and 

remediation, and the presence of works vessels on site for both these activities and routine 

maintenance operations. During decommissioning, impact pathways are expected to be similar to 

those associated with construction activities and impact magnitude would be expected to be similar 

or lower, e.g. impacts from cable removal via Mass Flow Excavator (MFE) will be similar to 

installation via MFE, but impacts associated with initial drilled anchor installation will be greater than 

removal as anchors will be cut at seabed level. In view of these similarities, where appropriate 

assessment will be described for the worst-case scenario, e.g. construction-phase activities.  

1.7.1.1. Increased Suspended Sediments 

The installation of array cables and the offshore export cable using a plough, jetting or MFE tool(s) at 

the seabed, or cutting tools within the intertidal environment, will lead to sediment disturbance. 

Mobilised sediment extent is generally limited to the tidal excursion distance: the distance over 

which water (or a section of plume with elevated SSC) is advected during one flood or ebb tide. 

Under mean spring conditions, this is approximately:  

• 10 km around the array area; 

• 14-15 km around the middle of the ECC (approximately KP20); 

• 18-19 km in the nearshore approaches to Milford Haven (approximately KP4 to KP10); 

• 4 km within Milford Haven (KP0 to KP4). 

Areas beyond the tidal excursion distance and footprint are unlikely to experience any measurable 

change in SSC from a sediment plume.  In view of these predicted extents, and the spatial separation 

between the array area and the local WFD waterbodies, assessment will be limited to the following 

activities within the ECC and at landfall: 

• Works at landfall utilising HDD or open-cut trenching; 
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• Sandwave levelling along ECC with MFE or Trailing Suction Hopper Dredger (TSHD); 

• Cable installation through use of plough, trenching or MFE; 

• Cable repair or remediation activities required during the O&M phase; 

• Cable removal during Project decommissioning. 

The baseline environment for SSC in waters surrounding the Proposed Development can be 

contextualised against regional monitoring reports. The latest assessment of the condition of the 

Pembrokeshire Marine/Sir Benfro Forol SAC (NRW, 2018) provides the following assessment of 

Suspended Particulate Matter (SPM) within the Pembrokeshire coastal environment:  

“Suspended particulate concentrations are highly variable with season, wave action, tidal conditions 

and freshwater discharge. As a consequence, water clarity and seabed and water column light 

intensity are also highly spatially and seasonally variable.” 

Measurements of marine SPM are available from various sources but primarily in situ field data or 

satellite imagery. Cefas (2016) provides SPM data for UK waters 1998-2015. Within Pembrokeshire 

coastal waters the average values during this time are approximately 5-10 mg/l. In terms of temporal 

variation, concentrations are highest during autumn and winter. However, it should be noted that 

satellite imagery data are limited to near-surface data collected under non-storm/cloud-free 

conditions. Similarly, due to logistical limitations in data collection there is little field data on SPM 

during storm events. As such, it is expected that SPM levels under natural conditions would regularly 

exceed the upper limits provided herein.  

Turbidity levels as reported in Project-specific survey reports (see Volume 3, Technical Appendix 9.1: 

Integrated report (Geophys and Habitat Assessment)) were low to moderate across all sample 

stations and depths (range <5 mg/l - 23 mg/l). The WFD (Standards and Classifications) Directions 

(EA, 2015) provides criteria for classifying turbidity of marine waters (for use in determining 

compliance of inorganic nitrogen levels with WFD standards). Coastal or transitional waters are 

considered to be clear at suspended solid concentrations <10 mg/l and intermediate turbidity at 10-

100 mg/l.  

Based on these criteria, all water samples collected in summer 2020 as part of project-specific 

surveys can be classified as ‘clear’ with the exception of 9 samples, which are classed as 

‘intermediate turbidity’ (ST01 (middle and bottom samples both 20 mg/l), ST02 (bottom: 15 mg/l), 

ST11 (bottom: 23 mg/l), ST16 (bottom: 22 mg/l), ST15 (middle: 15 mg/l) and ST22 (middle: 10 mg/l), 

ST18 (top: 11 mg/l) and ST23 (top: 11 mg/l)) 

Cable Burial and Deburial (Inclusive of Sandwave Levelling) 

As detailed in Volume 3, Technical Appendix 6.1: Marine and Coastal Process Assessment Technical 

Report, elevated SSC caused by extensive sediment disturbance (such as drilling, dredging overspill, 

pre-lay cable trenching, or cable installation using a jetting or MFE tool) will be in the order of 

thousands to hundreds of thousands of mg/l within small distances (<50 m) of the activity, reducing 

rapidly with time and distance (through settlement and dispersion) to the order of hundreds or tens 

of mg/l. 

Where initial height of sediment suspension is low (i.e. <3 m) (e.g. drilling, pre-lay cable trenching, or 

cable installation using a jetting or MFE tool), SSC is unlikely to exceed 150 mg/l beyond 
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approximately 5 m away for (mainly) gravels, 30 m for coarse sand, 90 m for medium sand, and ~250 

to 300 m for finer sands. The time required for redeposition of sands and gravels following low 

height disturbance is in the order of seconds to a few minutes. 

Where sediment is released at the water surface (e.g. during disposal of drill arisings and/or return 

of sands removed via sandwave levelling), SSC is unlikely to exceed 150 mg/l beyond approximately 

100 m away for gravels, 500 m for coarse sand, 1.5 to 2 km for medium sand, and approximately 

5 km for finer sands. The time required for redeposition of sands and gravels following release at the 

water surface is in the order of a few minutes to 1.5 hours. 

Only finer (silt and mud) sized sediments are likely to persist in suspension for long enough to cause 

any effect in SSC beyond the above distances. SSC due to the limited quantity of fines present is 

expected to be up to 50 mg/l, up to approximately 2 km downstream of the activity; decreasing to 1 

to 5 mg/l within 1 to 3 days through progressive dilution and dispersion. 

Although the extent of these predicted plumes is not trivial, especially for fine sediments, the 

residency duration for associate plumes is short. Any elevation in SSC is expected to return to 

background levels within one spring neap tidal cycle (about 14 days). As such, these effects are 

considered to constitute a temporary effect on the waterbody. 

If required, sandwave levelling/clearance is expected to be achieved through MFE, however trailing 

suction hopper dredging is also included as a potential methodology. Although MFE would be 

associated with a greater level of sediment resuspension initially, any material removed by trailing 

suction hopper dredging would be returned to the seabed by the dredger, resulting in a sudden 

elevation in SSC at this location.  

No sandwave levelling will be required within 1 km of any WFD waterbody. As outlined above, most 

sediment plumes will be highly localised and any residual plumes at distances >1 km would be 

limited to fines. Given the relatively short residency duration, it is not considered that this will result 

in deterioration in water quality at a waterbody level. 

Cable deburial and burial required for repair and remediation events will be achieved through 

comparable methods to initial installation, i.e. MFE. Similarly, cable removal during decommissioning 

is also expected to be achieved using these techniques. As such, the impacts expected for these 

activities would be similar or smaller than that assessed for the construction phase; associated with 

low magnitude, localised and temporary changes in SSC. 

It is not expected that any of the cable burial/deburial activities described will result in a significant 

change to water quality of any WFD waterbody or protected area though elevation of SSC. Of the 

proposed cable burial/deburial activities open-cut trenching activities are likely to have the greatest 

potential to incur elevated SSC, however it is not considered to constitute an adverse effect on the 

water quality of the relevant waterbodies. For all other activities any changes will be small and 

localised and would be expected to become diluted and disperse within receiving waters in a short 

period of time. Accordingly, these activities are not expected to affect the WFD objectives of the 

Pembrokeshire South of Milford Haven Outer waterbodies being achieved. 
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HDD Punch-out 

The potential increase in SSC due to a release of drilling fluid at HDD punch-out near the landfall is 

set out below. More detailed quantitative assessment can is provided in Volume 3, Technical 

Appendix 6.1 Marine and Coastal Processes Assessment. 

The release of bentonite and drill cuttings in the form of drilling fluid from the planned HDD 

operations will result in a localised plume of elevated SSC, specifically comprising bentonite clay (a 

natural non-toxic mineral). Where the plume has measurable SSC that might be of concern (e.g. to 

bathing water quality), the plume is expected to be limited to tens to low hundreds of mg/l over 

footprints less than 500 m for up to one hour and <10 mg/l for a period of days at distances >500 m. 

This predicted plume is not considered to be significant at a waterbody level. The proposed HDD exit 

point is located 374 m offshore of the beach at West Angle Bay (374 m from mean low water 

springs, 603 m from mean high water springs) and the localised elevation of to tens to low hundreds 

of mg/l would be limited to within the Milford Haven Outer waterbody. The short residency of this 

turbid area within the plume (≤1 hour) mean that it would qualify as a temporary impact.  

The location of the HDD exit point, in or near to the main Milford Haven Waterway channel, ensures 

that the majority of the plume will be advected in the direction of the ambient tidal currents. The 

direction of transport (into or out of the estuary), and, therefore, the waterbodies affected (Milford 

Haven Outer or Pembrokeshire South), will depend on the state of the tide (flood or ebb) at the time 

of the release. However, it is expected that the plume would be dispersed to relatively low 

concentrations within hours of release and to background concentrations within a few tidal cycles. 

Although this duration may exceed the threshold for a non-temporary period, the magnitude of SSC 

increase will be low across this wider extent (<10 mg/l). Given this small magnitude of change, the 

presence of suspended bentonite is not considered to pose a risk of deterioration in water quality in 

either the Milford Haven Outer or Pembrokeshire South WFD waterbodies. 

Onshore project activities 

There will be no impact on SSC due to the presence of onshore infrastructure during the operational 

phase; these will not involve intrusive works and therefore only impacts during construction and 

operation have been considered.  

The onshore activities during construction and decommissioning have the potential to create a 

pathway for SSC increases within the Milford Haven Outer waterbody through interaction with 

surface water channels at tidal headwaters. These activities are likely to include any excavations of 

nearby surface water channels, particularly at watercourse crossing locations. The effects are likely 

to be highly localised and the large volume of the receiving waters within the Milford Haven Outer 

provides high capacity for dilution and flushing. Control measures will also be put in place to 

minimise the risk of water quality impacts.  

Where an open cut method is used to cross smaller watercourses and drainage ditches, crossing 

locations with be isolated using temporary dams that span the width of the channel. Water will be 

extracted and diverted downstream by over pumping methods. In these instances, a number of 

additional mitigation methods will be employed to prevent increased sediment flow, including 

treatment of over pumped flows to remove silt prior to downstream discharge and removal of 
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accumulated silt before dismantling the temporary dams. Silt fencing will also be used to prevent the 

flow of any sediment during excavation works.  

Where an HDD method is used to cross watercourses the depth of HDDs at crossings will be such 

that the riverbed is undisturbed.  

1.7.1.2.  Accidental release of fluids 

The presence of numerous works vessels in and around the Proposed Development area (array area 

and ECC), introduces risk of pollution from leaks or spills of fuels carried on-board these vessels, in 

addition to potential for pollution by construction materials accidently released into the marine 

environment. 

During construction it is anticipated that up to 6 vessels will be present at any one time within the 

offshore array for semi-submersible floating platform installation works. Overall, offshore 

construction may take up to 8 months to complete. In addition, offshore export cable installation 

works will be associated with regular vessels presence and may continue for up to 8 months. The 

specific details of vessel activities for decommissioning works are not currently known. However, 

this is expected to be similar or lesser than that for construction. During O&M vessels will be 

required for potential cable repair and/or remediation and maintenance activities. However, the 

number, size and frequency of vessels present for these activities is expected to be less than during 

the construction phase. The precise details of decommissioning activities are not currently known. 

However, it is presumed that associated vessel activity would be similar or lower than that that of 

the construction phase.   

The majority of structures used in construction operations will have been manufactured and 

pre-assembled on land. However, the use of plant and associated machinery for final installation 

introduces risk of chemical contamination. In addition, there is potential for chemicals found as 

standard on marine vessels, such as oils or antifouling paints, to be accidently released into the 

marine environment. 

Best practice techniques will be employed at all times to reduce the risk of pollution events as far as 

possible. A Marine Pollution Contingency Plan (MPCP) will be produced and agreed with 

stakeholders post consent. This document will detail mitigation measures that will be employed to 

prevent pollution events, and the emergency response procedure and notifications that would be 

required should an incident occur. 

A pollution event could have potentially serious implications to water quality. However, effects 

would be expected to be highly localised. The large volume of the receiving waters within the 

Milford Haven Outer and Pembrokeshire South waterbodies provides high capacity for dilution and 

flushing. In addition, the control measures that will be put in place to avoid accidental chemical 

contamination events, or address one should it occur is considered to further reduce risk from 

accidental release of fluids and ensure this poses negligible risk of waterbody deterioration in status 

or jeopardising achievement of good status. 
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1.7.1.3. Mobilisation of contaminated sediments 

Disturbance of seabed sediments, as discussed in Section 1.7.1.1, introduces potential for 

deterioration of water quality where seabed sediments contain chemical contaminants. However, 

based on a review of existing data and project-specific data collected in summer 2020, sediment 

contamination across the Project array area and ECC is low. 

Chapter 7: Marine Sediment and Water Quality provides a details of contamination levels in 

project-specific seabed sediment and water samples. Assessment of contamination levels within the 

ES is carried out across the full extent of the Project footprint, i.e. both array area and ECC. Due to 

geographical separation, not all of this area is of relevance to the designated WFD waterbodies and 

protected areas considered within this Appendix. However, as will be described, contamination 

levels within coastal WFD waterbodies are not lower than in the offshore waters closer to the array. 

With respect to heavy and trace metals, Arsenic was the most common contaminant, together with 

nickel, chromium and cadmium. However, these metals were only found to exceed Cefas Action 

Level 1 in a small number of instances with no clear pattern of distribution. It is apparent that where 

contamination does occur, it is not concentrated in broad regions, but intermittently distributed 

throughout the footprint of the Proposed Development. 

Both PAHs and THC were found to be present at greater concentrations at nearshore sampling 

stations from the 2020 survey, i.e. closer to and within WFD waterbodies. It is considered most likely 

that this is due to the proximity of these nearshore sampling stations to urban settings and, 

therefore, to potential additional sources of hydrocarbons. However, PAH levels did not exceed 

Probable Effect Limits (PELs) at any sample station and there were no instances of THC in excess of 

Cefas Action Level 15. 

Given this low level of chemical contaminants present in seabed sediments, it is considered that 

there is minimal risk that sediment mobilisation will negatively affect the chemical quality elements 

of the Pembrokeshire South or Milford Haven Outer waterbodies. The large volume of the receiving 

waters within these provides high capacity for dilution and flushing and it is expected that any 

elevation in contamination levels would be highly localised and temporary. Accordingly, these 

activities are not expected to jeopardise attainment of the WFD objectives of the Pembrokeshire 

South of Milford Haven Outer waterbodies. 

 

 

5 Assessment of contaminant levels in seabed sediments is carried out using a ‘weight of evidence’ approach. 
No one metric provides definitive thresholds to determine potential for impact on the marine environment. 
Within Chapter 7 Marine Sediment and Water Quality contaminant levels are contextualised against Cefas 
Action Levels (e.g. AL1) and Canadian Sediment Quality Guidelines for the Protection of Aquatic Life (e.g. PELs). 
The use of both metrics within the present report is because neither contains thresholds for all determinands 
discussed. Reference to either one does not denote failure to adhere with the other. 
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1.7.2. Hydromorphology 

This assessment draws upon, and should be read alongside, the assessments provided in Chapter 6: 

Marine and Coastal Processes and Chapter 7: Marine Sediment and Water Quality. Please refer to 

these chapters for further details. 

The presence of Project infrastructure within the marine environment creates risk of changes to 

hydrological function, i.e. flow and sediment regime, or bed morphology within WFD waterbodies. 

Any changes to wave or current regime due to the presence of floating turbine and/or anchoring 

structures are expected to be limited to a small spatial scale (hundreds of metres) and due to their 

location >20 km from any WFD waterbody, are not considered to pose any risk of impact to WFD 

waterbodies or protected areas. As such, these impacts will not be considered further in this 

Appendix. 

The installation of cable protection along the ECC has potential to result in a localised blockage of 

waves, tides and sediment transport. This blockage will commence when offshore construction 

begins, increasing incrementally up to the worst-case scenario, which is represented by the fully 

operational Project. During the operational phase it is expected that there will be no further change 

in effect, and Project decommissioning would be expected to result in a similar magnitude change 

but in the opposite direction back towards pre-construction conditions. As such, assessment below 

will be carried out based on the worst-case scenario represented by the complete fully operational 

state of the Proposed Development. 

1.7.2.1. Potential changes to coastal morphology by changes in wave and current 

climate 

Tidal currents in the region of the Proposed Development are generally directed from the 

west-northwest to east-southeast on the flood and reverse in direction on the ebb. Tides are 

semi-diurnal (i.e. two low waters and two high waters each day). Summary current roses for the 

Project are shown in Volume 2, Figure 6.1 and three analysis locations, based on 40 years of 

SEASTATES data, also reflect the predominant west-northwest/east-southeast tidal current axis 

along the ECC, approximately parallel to the adjacent coastline. Consistent with Volume 2, Figure 6.4 

and Figure 6.5, current speeds generally increase with distance along the ECC toward the 

approaches to Milford Haven. 

Peak tidal current speed are 0.6 to 0.8 m/s on a mean spring tide within the array area, increasing 

with distance along the ECC towards the adjacent coastline, up to 1.0 to 1.4 m/s nearshore, 

decreasing again within Milford Haven Estuary (0.4 to 0.6 m/s on a mean spring tide). Peak current 

speed on a mean neap tide is approximately half the corresponding mean spring value (ABPmer et 

al., 2008). The large tidal range means that water exchange and movement through the Milford 

Haven estuary is significant.  

Waves within the Bristol Channel are driven by the wind regime. Uncles and Stephens (2007) report 

that parts of the coast of this region are among the windiest in the UK, and that mean hourly coastal 

wind speeds exceed approximately 3.5 m/s for 75% of the time, and exceed 19 m/s for 

approximately 0.1% of the time. Uncles and Stephens (2007) also indicate that dominant 

southwesterly winds blow for approximately 20% of the time, whereas winds from the east blow for 
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about 9% of the time. Uncles and Stephens (2007) conclude that the significant wave height (Hs) in 

the outer reaches of the Bristol Channel and St George’s Channel is greater than about 3 m for 10% 

of the year (compared with a predicted 50-year extreme of 18 m). 

Data available from the UKMRER (ABPmer et al., 2008), and shown in Volume 2, Figure 6.8 suggest 

that both the array area and the wider area generally lie in a zone where the mean significant wave 

height is in the range of 1.5 to 2 m, with generally decreasing wave energy to the northeast, towards 

the adjacent coastlines.  

Summary wave roses for each location based on the 40 years of SEASTATES data (see Volume 2 

Figure 6.10) show waves predominantly approaching from the west-southwest, with extreme 

significant wave height values greater than 8 m. The adjusted mean significant wave height in the 

array area is 1.89 m. As would be expected, waves tend to be larger offshore, reducing with 

proximity to the coast and shallower water depths inshore. 

As discussed in Chapter 6: Marine Coastal Processes, any changes to waves or tidal currents to 

obstruction by cable protection are expected to be limited to the near bed environment up to a few 

tens of metres from the cable protection structure. It is expected that cable protection will be 

required for up to 1,246.7 m of the ECC within the Pembrokeshire South waterbody. Cable 

protection is not expected to be required within the Milford Haven Outer waterbody, other than at 

the HDD exit site (see additional details below). The presence of cable protection structures may 

cause a small obstruction to sediment transport, but bedload (sediment transport in suspension) will 

not be affected. In addition, a surface accumulation of sediment may develop over the updrift side 

(appearing similar to a groyne on a beach). No measurable change to the seabed is expected more 

than a few metres from the updrift edge of the berm. A small local depression (scour) of 

proportionally small dimensions (i.e. a few tens of centimetres depth and within a few metres of the 

berm edge) may form on the downdrift side of the berm as a result of the temporary reduction in 

sediment supply during the initial accumulation process, but both these updrift and downdrift effect 

will correspond with a negligible change in terms of bed morphology at a waterbody level. In 

addition, when sufficient sediment volume has been accumulated on the updrift surface to present a 

naturally stable sediment slope and surface, sediment transport will thereafter continue over the 

berm at the natural ambient rate and direction. A small volume of sediment may gradually 

accumulate in the surface voids of the berm. However, this is not likely in sufficient quantities to 

cause measurable changes to the surrounding seabed level. 

HDD is the preferred option for landfall. It will be necessary to place a small amount of rock 

protection to protect each of the 2 HDD duct exits. Associated rock protection may be up to 21 m 

long by 5 m wide and 1.2 m high at each exit. In addition, cable protection within intertidal areas will 

be achieved by burial and the requirement for additional rock protection is not anticipated. 

However, should remedial measures be required in the unlikely event of cable exposure, localised 

use of rock bags (5 x 5 m footprint) may also be required. 

If required, the installation of these cable protection measures could lead to morphological changes 

via (for instance) modification of the local nearshore wave regime and associated patterns of 

sediment transport. However, whilst it is reasonably to expect some localised change to waves and 

hydrodynamics within the immediately vicinity of any rock berms, the potential for wider 

morphological change to the beach at the landfall is considered to be low, due to the scale of the 
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rock protection proposed. It should also be noted that tidal current speeds within the bay are so low 

that they do not contribute measurably to sediment transport.  

Assessment within Chapter 6: Marine Coastal Processes concluded that the presence of rock 

protection berms in the approaches to Milford Haven presented negligible risk of morphological 

changes at the coast. This is attributed to the small magnitude of change and large geographic 

separation (cable protection not expected to be required within 2 km of the coast). The requirement 

for rock protection at the HDD landfall is expected to be associated with a highly localised, minor 

adverse effect to the morphology of the beach at the landfall. 

In conclusion, the placement of rock protection in the marine environment is likely to result in highly 

localised and small magnitude changes to coastal morphology. However, given the scale of predicted 

change, these are expected to make a negligible difference to hydromorphological quality elements 

at the waterbody level. Accordingly, these activities are not expected to jeopardise attainment of 

the WFD objectives of the Pembrokeshire South of Milford Haven Outer waterbodies 

1.7.3. Biology: Habitats 

This assessment is informed by, and should be read in conjunction with, Chapter 9: Marine and 

Coastal Ecology.  

The waters off Pembrokeshire support a diverse range of intertidal and subtidal habitats. Predicted 

Marine Strategy Framework Directive (MSFD) benthic broad types, as shown in Volume 2, Figure 9.3, 

show a clear demarcation in habitat complexity, from the nearshore to offshore areas. Across the 

offshore region, there is a large expanse of offshore circalittoral sand. To the west of this, and with 

discrete patches near the western arm of the ECC, are also areas of offshore circalittoral mud. 

Moving towards the adjacent coastline, the sediments become less uniform and are generally 

coarser, represented by large bands of both offshore circalittoral coarse and circalittoral coarse 

sediment and circalittoral sand. Within the inshore coastal areas, circalittoral rock and biogenic reef 

and areas of infralittoral coarse sediment are mapped. 

Rocky benthic habitats are more widespread within inshore waters. Around the entrance to Milford 

Haven, and fringing the coastline, rocky habitats are represented by the following key biotope 

complexes: 

• A4.214 Faunal and algal crusts on exposed to moderately wave-exposed circalittoral rock; 

• A3.21 Kelp and red seaweeds (moderate energy infralittoral rock); 

• A3.11 Kelp with cushion fauna and/or foliose red seaweeds. 

Across the intertidal areas, EMODnet mapping predicts that habitats outside of Milford Haven, 

primarily consist of intertidal sandy shores with moderate to high energy intertidal rock. Intertidal 

biogenic habitats such as seagrass beds and saltmarshes are also present, but in more sheltered 

locations within Milford Haven Waterway. 

Some of these habitats of the region contain features representative of nature conservation 

designations, such as Annex I of the EC Habitats Directive, OSPAR List of Threatened and/or Declining 

Species and Habitats, and Habitats of Principal Importance (HPI) as listed under Section 7 of the 

Environment (Wales) Act (2016).  
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Of particular importance to WFD biological habitats, the Proposed Development overlaps with the 

Pembrokeshire Marine/Sir Benfro Forol SAC. This site was designated for the presence of the 

following features: 

Annex I habitats that are a primary reason or selection of this site. 

• H1130 Estuaries; 

• H1160 Large shallow inlets and bays; 

• H1170 Reefs; 

Annex I habitats present as a qualifying feature, but not a primary reason for selection of this site: 

• H1110 Sandbanks which are slightly covered by sea water all the time; 

• H1140 Mudflats and sandflats not covered by seawater at low tide; 

• H1150 Coastal lagoons; 

• H1330 Atlantic sea meadows (Glauco-Puccinellietalia maritimae); 

• H8330 Submerged or partially submerged sea caves; 

Annex II benthic species that are a primary reason for site selection: 

• S1441 Shore dock Rumex rupestris. 

Further detail on benthic habitats and communities present in the vicinity of the Proposed 

Development are provided in Chapter 9: Marine and Coastal Ecology. 

1.7.3.1. Temporary Habitat /Disturbance  

During construction works there will be temporary habitat disturbance via installation of 

anchors/piles and array and offshore export cable installation (including potential open cut 

trenching at landfall). The ECC works footprint will cover an area of 314,222 m² within the 

Pembrokeshire South waterbody, which equates to 0.08% of this waterbody. The ECC also extends 

to cover 283,389 m² within the Milford Haven Outer waterbody, which represents 0.8% of this 

waterbody.  

Where seabed conditions allow, the offshore export cable will be installed using a submarine plough 

to minimise seabed disturbance. Other potential cable installation tools/methods that may be used 

include trenching and/or MFE. Submarine ploughs are towed by cable installation vessels and 

contain skids which have a contact width on the seabed of less than 5 m. However, only a seabed 

area of typically less than 1 m width is actually disturbed by the plough cutting/burial tool and cable 

burial will be to a maximum depth of 2.5 m. 

In areas of soft substratum, associated benthic impacts are expected to be limited to temporary 

habitat disturbance. Although many of the Valued Ecological Receptors (VERs) identified as 

characterising this area will exhibit a degree of intolerance to habitat loss/disturbance, the capacity 

for rapid recolonisation is considered to be high, typically due to their reproductive capacities and 

widespread larval dispersal (see Chapter 9: Marine and Coastal Ecology). Accordingly, following 

cessation of installation, these areas would be expected to be re-colonised and rapidly recover to 

undisturbed conditions.  
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Even though HDD is the preferred option for cable installation at landfall, open cut trenching is also 

included within the consent application/EIA as a contingency option should HDD not be feasible. If 

pursued, open cut trenching works would be carried out over a period of 3 months, covering an area 

of 6,500 m² (0.007 km²). There would also be a temporary footprint from anchors or barges of 1,000 

m² (0.001 km²). The extent of Annex I reef in the Pembrokeshire Marine/Sir Benfro Forol SAC is 

409.97 km² and there is 84,000 m² within the Project specific survey area (0.084 km²; Volume 3, 

Technical Appendix 9.1: Integrated report (Geophys and Habitat Assessment)). Following assessment 

of various potential route options and appropriate micro siting of the ECC (e.g. avoiding rocky 

substrata including rock pools), it is predicted that the trenching footprint would overlap with 391 

m² (0.0004 km²) of Annex I features. Although accurate data is not available of reef extent 

specifically within WFD waterbodies, for context this figure corresponds with <0.00008% of the 

409.97 km² Geogenic Reef reported to be present within the Pembrokeshire Marine SAC.  

Additional 2021 survey data (Technical Appendix 9.1, Annex 1 West Angle Shallow Subtidal Snorkel 

Survey Report) has confirmed that there are no features of particular conservation importance in 

this area. The potentially affected habitat constitutes a very small proportion of similar habitat (i.e. 

Annex I Geogenic Reef) regionally. Other habitats in this area are predominantly soft sediments with 

low sensitivity to disturbance, where rapid recovery would be expected following cessation of works. 

In view of this, the impacts from open cut trenching in the intertidal area are not considered to 

constitute an adverse effect on benthic habitats when considered at a waterbody level.  

Chapter 9 Marine and Coastal Ecology provides detailed assessment of impacts from temporary 

habitat loss/disturbance on specific biotopes and Valued Ecological Receptors (VERs) found within 

the ECC. It is concluded that these activities will result in a minor adverse, non-significant, effect in 

all cases. 

During the operational phase temporary habitat disturbance will also arise via cable 

repair/remediation events. In total over the entire ECC it is estimated that there will be 5 repair 

events, corresponding with a total length of 1km, and an area of 250,000 m². It is also expected that 

a total of up to 12 remediation events will be required, corresponding with an area of 150,000m². 

However, it is important to note that these values are provided for the entire ECC. Just 13.4% of the 

ECC is within WFD waterbodies, and therefore it is likely that the area affected within these would 

be much lower than stated. At this stage it is not possible to predict specifically where cable repair 

and/or remediation will be required and therefore accurate predictions of overlap with WFD 

waterbodies is not possible.  

It is expected that any impacts from repair or remediation will be no greater than that identified for 

initial cable installation (see Section 1.7.3.1). Habitat recovery is expected to be raid and therefore it 

is not expected that impacts from construction phase activities would still be present when O&M 

activities occur. In view of this equal or smaller magnitude for potential impacts from O&M 

activities, and the lack of temporal overlap in potential effect presence, O&M activities are not 

considered further herein. 

Up to 5 cable repair events within the array area are also included within the consent 

application/EIA. However, the distance between these potential activities and the nearest WFD 

waterbody (>20 km) means that no impacts will arise. 
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Decommissioning activities will be achieved through comparable techniques to installation and 

O&M, i.e. MFE. As such, the impacts expected for these activities would be similar or smaller than 

that assessed for the construction and O&M phases; associated with low magnitude, localised and 

temporary changes in SSC. 

It is not expected that any of the cable burial/deburial activities described will result in a significant 

change to the Biology: Habitats water quality element of any WFD waterbody or protected area. Any 

changes will be small and localised, and recovery is expected to occur in a relatively short period 

following cessation of works. In addition, where sensitive or Annex I habitats are identified, 

micro siting will be employed to avoid overlap by Project activities as far as practically feasible. 

Accordingly, these activities are not expected to result in the WFD objectives of the Pembrokeshire 

South of Milford Haven Outer waterbodies not being achieved. 

1.7.3.2. Permanent Habitat Loss (via cable protection/HDD exit point/piled 

anchors) 

Where cable burial is not possible due to hard substrates, the cable will likely need to be surface laid 

with external cable protection then applied. Rock protection will potentially constitute a rock berm 

13 m in width, i.e. with a footprint extending to 6.5 m to either side of the protected cable. 

Placement of rock protection in these areas would be considered a non-temporary impact. Within 

the Milford Haven Outer waterbody there may be requirement for rock protection at the sub-tidal 

HDD exit point (see Section 7.7.2.1). This would be approximately 21 m long by 5 m wide and 1.2 m 

high.  

Within the Pembrokeshire South waterbody it is expected that a maximum of 1,246.7 m of cable will 

require protection (total area 1,246.7 m length x 13 m width = 16,207.1 m2) in the southern extent 

of the Pembrokeshire South waterbody. These worst case predictions would correspond with cable 

protection being placed on 0.0003% and 0.004% of the Milford Haven Outer and Pembrokeshire 

South waterbodies respectively.  

The requirement for rock protection is expected to be primarily limited to areas of hard or rocky 

substrates. If these areas qualify as Annex I habitats, this would constitute a non-temporary adverse 

effect on this protected feature. Annex I subtidal reef within the SAC covers an area of 

approximately 433.15 km² and subtidal rocky habitats within the vicinity of the proposed works are 

concentrated around the nearshore area of the ECC. However, the cable corridor follows a natural 

channel and does not intersect any subtidal reef habitat. This natural channel (“Rows Rocks”) 

contains medium to coarse grain soft sediments and does not qualify as Annex I habitat. Cable 

installation works do not intersect any Annex I Sandbank features within the WFD waterbodies. The 

ECC will also not interact with any Annex I reef habitat, other than at landfall if open cut trenching is 

required. Detailed assessment of this is provided below. 

1.7.3.3. Increased Suspended Sediments 

Effects on water quality from elevated levels of suspended sediments is described in Section 1.7.1.1. 

This may cause indirect impacts of smothering of benthic habitats and species, altering local habitats 

and affecting feeding capabilities and other ecophysiological functions.    
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Seabed habitats throughout the ECC and intertidal areas comprise a mosaic of rocky platforms, 

boulders and sediments. Sediments are generally dominated by sands, but with variable proportions 

of muds and gravels also present. The worst-case scenario for sediment plume extent is represented 

by release of dredged material at the water’s surface. Where this is composed of fine sediment it 

may produce plumes of ≤50 mg/l up to 2 km downstream of activities. A plume of this type may take 

up to 3 days to reduce to background concentrations. Where sediment is coarser, plume extent and 

SSC levels are likely to be significantly reduced, with concentrations of 150 mg/l expected at 

distances of 500 m and 100 m for coarse sands and gravels respectively.  

Mobilised sediment extent is generally limited to the tidal excursion distance - the distance over 

which water (or a section of plume with elevated SSC) is advected during one flood or ebb tide. 

Under mean spring conditions, this is approximately:  

• 10 km around the array area; 

• 14-15 km around the middle of the ECC (approximately KP20); 

• 18-19 km in the nearshore approaches to Milford Haven (approximately KP10); 

• 4 km within Milford Haven. 

Sediment dispersal is likely to be significantly lower where sediment disturbance occurring closer to 

the seabed during activities such as post-installation cable burial. However, at the point of release 

SSC may be very high (hundreds of thousands of mg/l). Sediment deposition thickness up to 0.3 m 

may be possible, where sediment is both coarse and released close to the seabed, however, in 

scenarios where plumes of fine sediments are dispersed over a large area, resettlement will not 

occur with measurable thickness. Where deposition of sediment does occur, winnowing will likely 

cause dispersal of these sediments within a few tidal cycles. 

As outlined in Section 1.7.1.1, Potential changes in SSC, can also occur from release of drilling fluid 

(containing bentonite (non-toxic) and drill cuttings) at HDD punch-out near the landfall. This may 

result in a localised and temporary sediment plume. However, the HDD exit point is located near to 

the main channel and thus the majority of plume will be advected away. The bentonite in the drilling 

fluid is expected to remain in suspension for a few hours or days, and will widely disperse prior to 

settlement. As such, bentonite is not expected to accumulate in any measurable thickness. Any 

accumulated material that does form close to or near the HDD exit pit, this is expected to be 

reworked and redistributed over time by wave and tidal action. 

Four higher sensitivity habitats were identified in scoping as being located inside, or within 2 km of 

the Pembrokeshire South or Milford Haven Outer waterbodies: saltmarsh; mussel beds; maerl; 

seagrass. The predicted changes in SSC and seabed deposition at these locations has been modelled 

and is presented in Chapter 6: Marine Coastal Processes (Table 6.18). These locations are situated 

within Milford Haven Waterway and range from 2.3 5.4 km from the Proposed Development (see 

Volume 2 Figure 6.25). It was determined that sediment plumes caused during the construction 

phase may reach these receptors, but would be associated with a very small increase in SSC. The 

sediment plume would be limited to fine sediments and would be associated with an SSC elevation 

of tens to low hundreds of mg/l. Any plume that does occur would be expected to decrease to very 

low levels (up to tens of mg/l) within 6 hours. 
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In summary, where sediment plume dispersal is far reaching (surface release of fines), SSC increase, 

and sediment deposition is likely to be negligible. In cases where sediment deposition is significant 

(close to seabed release of coarse sediments) the extent is likely to be limited to a highly localised 

spatial scale and be rapidly dispersed by tidal action. Effects on benthic habitats is considered in 

Chapter 9: Marine and Coastal Ecology and determined to be minor (non-significant) adverse effect 

in all cases. 

1.7.4. Biology: Fish 

1.7.4.1. Electro Magnetic Fields (EMF) and Thermal Effects 

The presence of Project electricity transmission assets within the marine environment will be 

associated with EMFs and thermal effects, which introduce risk of impact on migratory fishes 

travelling to or from WFD transitional waterbodies.  

Electricity transmission within the marine environment will cause cables to become heated relative 

to the ambient environment. These heating effects may influence migration behaviour in 

temperature sensitive species. The effect of heat loss from the cables is small increases in 

temperature within a few centimetres of the cable (Boehlert and Gill, 2010). BirdNed interconnector 

cable found that the immediate sediment in summer may increase by 0.5-5.5 ˚C when the cable is 

buried at a depth of 1 m. At a burial depth of 3 m the temperature was calculated to be between 

0.5-1.8 ˚C (National Grid Viking Link Ltd. and Energinet.dk, 2017). The temperature increase from the 

cables will be extremely low and very localised (within the first couple of centimetres of the cable) as 

it is likely to dissipate quickly.  

Transmission assets for the proposed development are predicted to result in a maximum localised 

temperature change of 2.5 °C as observed in the field experiment for Nysted offshore windfarm 

within the first 50 cm of the cable. The mean difference in temperature observed at this site was 

0.8 ˚C (Meißber et al., 2006) (see Technical Appendix 7.2: EMF Compliance). In most instances cables 

will be buried to target depth of 1.5 m, however on occasion these may be surface laid with cable 

protection. Any elevations in surface temperature are expected to be limited to within tens of 

centimetres from the cable. Given this highly limited spatial extent it is expected that any adverse 

effects will be insufficient to create a barrier to movement. Migratory fish species are highly mobile 

and capable to avoiding such highly localised areas if these are outside their range of temperature 

tolerance.  

EMF can arise in the immediate vicinity of electrical cables. EMF is created by the transmission of 

electricity and magnetic fields through power cables and comprises both electric and magnetic 

components. Some marine organisms are sensitive to EMF, particularly those that make use of 

electroreceptors for orientation, navigation and prey/predator detection. A full assessment of EMF 

likely to be associated with presence of Project infrastructure in the marine environment can be 

found in Volume 3, Technical Appendix 7.2: EMF Assessment. 

The Project will include a maximum of 72.9 km of cables (23.9 km of array cables; 49.0 km of 

offshore export cable) around which EMF can arise. The majority of the offshore export cable will be 

buried to at least 1.5 m beneath seabed level, thus reducing the potential for EMF to affect marine 
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receptors. However, there is a greater potential for EMF effects from cable that is free floating in the 

water column or surface laid.  

EMF will be associated with all Project transmission assets, inclusive of the offshore export cable, 

array cables, and free-floating riser cables (hangoffs). Although only the offshore export cable in 

inshore waters directly interacts with WFD waterbodies, all transmission infrastructure must be 

considered in terms of potential impacts to migratory fish species travelling to or from the Milford 

Haven Inner transitional waterbody. Whilst it is recognised that this waterbody is located 9.5 km 

from the footprint of the Proposed Development and, therefore, outside the zone of influence for 

any other effect considered in this assessment, the possibility of indirect impacts on migrating fish 

cannot be excluded. 

It is possible that changes in local EMF regime may influence behaviour through the disruption of 

access to natal rivers. However, migratory fish species are typically highly mobile and have a degree 

of flexibility in terms of route selected within the water column. The majority of fish species are 

thought to have limited reliance on electrosensitivity, with certain exceptions such as 

elasmobranchs.  

The Pembrokeshire Marine/Sir Benfro Forol SAC overlaps with the Milford Have Inner waterbody, 

and is designated for the following Annex II migratory fish species: 

• Sea lamprey Petromyzon marinus; 

• River lamprey Lampetra fluviatilis; 

• Allis shad Alosa alosa; 

• Twaite shad Alosa fallax. 

In addition, the Afonydd Cleddau/Cleddau Rivers drains into the Milford Haven Inner waterbody and 

is also designated for river lamprey.  

Volume 3, Technical Appendix 7.2: EMF Compliance Assessment provides detailed calculations of 

EMF field strength likely to be associated with the Proposed Development and contextualises these 

against background levels. The array cables have a worst-case footprint of 7,170 m² and a maximum 

voltage of 72.5 kV (with a standard operational voltage of 66 kV). The offshore export cable has a 

worst-case footprint of 78,400 m² and a maximum voltage of 66 kV. 

A comparison of EMF field strength across 10 different cable and windfarms forms the basis for 

assessment as to the extent of EMF influence in this assessment (Normandeau et al., 2011). This 

assessment noted that the magnetic field attenuates close to 0 µT around 4 m from the cables in a 

horizontal direction. However, in a vertical direction 5 m of separation is required for attenuation. At 

one location the ECC crosses the GreenLink Interconnector route. Volume 3, Technical Appendix 7.2: 

EMF Compliance Assessment provides calculations to determine that the expected combined EMF 

field for both the Greenlink Interconnector and the offshore export cable for the Proposed 

Development would be around 84.7 µT and would attenuate within 5 m.  

For cables laid on the surface of the seabed in the absence of cable protection half of the area of 

EMF influence will be present within the water column, and half will be within the seabed. A 

maximum of 3,300 m of cable will be present entirely within the water column in the form of 

hangoffs within the array area (a worst-case scenario of 22 hangoffs at 150 m). 
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Based on this information, the total area of EMF influence is calculated as: 

V = π (r²) × h 

Where: 

V = Volume of EMF influence; 

r = Radius of cable (0.15 m) + radius of EMF influence (4 or 5 m); 

h = Cable length. 
 

Volume of EMF effects from cables: π (4.15²) × 72,885 = 3,943,522 m³ 

Cable crossing area: π (5.15²) × 15 = 1,250 m³ 

Total volume of EMF influence across the project: 3,943,522 + 1,250 = 3,944,772 m³ 

 

Volume of EMF effects within the water column from hangoffs: π(4.15²) × 3,300 = 178,550 m³ 
 

Total volume of EMF influence: 3,944,722 m³ or 0.0039 km³, of which a maximum of 2,061,661 m³ 
or 0.0021 km³ will be entirely within the water column. Assuming a water depth of 50 m across 
the study area, this constitutes 0.00054 % of total available water volume.  

The majority of EMF effects will be limited to within 4-5 m of the seabed, with a lower proportion 

associated with the free-floating riser cables that connect the floating turbines to the bed. Both allis 

shad and twaite shad are pelagic fishes within the marine environment, found at depths of 10-150 m 

and 10-110 m respectively (Aprahamian et al., 2003; Maitland and Hatton-Ellis, 2003). This indicates 

that they do not have specific affinity to near bed environments and are likely to have capacity to 

avoid any near-bed EMF.  

Little is known of lamprey distribution within the marine environment. However, the prominence of 

pelagic species in the known prey targets for adult lamprey (river lamprey: herring Clupea harengus, 

sprat Sprattus sprattus and flounder Platichthys flesus; sea lamprey: herring, salmon Salmo salar, 

cod Gadus morhua and haddock Melanogrammus aeglefinus (Maitland, 2003) suggest these fishes 

are also commonly found in open waters.  

In view of the highly localised extent of EMF effects (predominantly limited to the near-bed 

environment), the small proportion of total available water column affected, and the mobile nature 

of fish species associated with the Milford Haven Inner waterbody, it is considered there is a low 

probability of migratory fish species interacting with Project EMF fields. It is possible that some 

individuals may be affected but it is considered unlikely that this would be sufficient to significantly 

impact populations at the waterbody level. Similarly, any thermal effects from energy transmission 

are expected to be highly localised and easily avoidable, with no risk of creating barrier to successful 

fish migration. It is considered unlikely that the presence of Project transmission cables will result in 

any significant effects to migratory fish species. Therefore, they are not expected to jeopardise the 

attainment of WFD objectives for the Milford Haven Inner waterbody. 
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1.7.5.  Protected Areas 

The footprint of the Proposed Development footprint is within 2 km of the following WFD protected 

areas:  

• West Angle Bay Bathing Water; 

• Skomer, Skokholm and the Seas off Pembrokeshire/Sgomer, Sgogwm a Moroedd Penfro 

Special Protection Area; 

• Pembrokeshire Marine/Sir Benfro Forol Special Area of Conservation;  

• West Wales Marine/Gorllewin Cymru Forol Special Area of Conservation. 

Following consultation response from NRW, the following protected areas, located >2 km from the 

proposed works, will also be included in assessment: Upper Cleddau Shellfish Waters and 

Freshwater West Bathing Waters.  

1.7.5.1. Nature Conservation Designations 

The Project ECC intersects the Pembrokeshire Marine SAC (designated for the presence of 8 Annex I 

habitats) and the West Wales Marine SAC (harbour porpoise). In addition, both the Project array 

area and ECC overlap with the Skomer, Skokholm and the Seas off Pembrokeshire SPA (6 classified 

bird populations and a seabird assemblage of international importance). 

Technical Appendix 8.3: Report to Inform Appropriate Assessment provides an assessment of the 

potential for adverse effect on site integrity with respect to the specific site conservation objectives. 

For all sites considered, this assessment concluded that none of the pressure pathways screened 

into Stage 2 assessment have the potential compromise the conservation objectives either 

individually or in-combination with other reasonably foreseeable projects. Based on this, it was 

determined that the Project will not result on an adverse effect on the integrity of any Natura 2000, 

UK national network or Ramsar site. 

1.7.5.2. Designated Bathing Waters  

Changes to water quality may result in indirect impacts on local designated bathing waters. The 

proposed Project landfall is at West Angle (Bay) designated bathing water site. In addition, the 

Freshwater West designated bathing water is situated to the southeast, 5.5 km from the landfall site. 

It is clear that potential for impacts is greatest at West Angle, due to proximity with landfall works 

activities. Both of these sites were classified as ‘excellent’ during the most recent (2020b) Wales 

Bathing Water Report.  

The Bathing Water Directive classifications are primarily based on two microbiological parameters: 

Escherichia coli (E. coli) and intestinal enterococci. There is very little cause to suspect that the 

activities proposed for construction, operation or decommissioning of the Proposed Development 

will cause notable increase in either of these bacteria. However, during consultation on the EIA 

Scoping Report (MarineSpace, 2019), NRW raised concerns over potential for impacts from heated 

cables on temperature responsive bacterial growth. Electricity transmission within the marine 

environment will cause cables to become heated relative to the ambient environment. These 

heating effects may result in increased growth of temperature sensitive bacteria and thereby cause a 

deterioration in water quality.  
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Transmission assets for the proposed development are predicted to result in a maximum localised 

temperature change of 2.5°c (see Volume 3, Technical Appendix 7.2: EMF Compliance). In most 

instances cables will be buried to target depth of 1.5 m, however on occasion these may be surface 

laid with external cable protection. Any elevations in surface temperature are expected to be limited 

to within tens of centimetres from the cable. Given this highly limited spatial extent it is expected 

that any increase in bacterial growth will be of a negligible magnitude. Any bacterial growth will be 

associated with strains already present within the baseline environment, as opposed to novel 

bacteria brought to site by Project activities. In view of this, the baseline environment should be 

considered to have a natural level of tolerance through historic exposure to these bacteria. Any 

changes in bacterial growth caused by Project activities are expected to be very small and will not 

present a risk of deterioration in classification at either West Angle Bay or Freshwater West bathing 

waters. 

In addition to consideration of bathing water classification, activities associated with the Proposed 

Development may impact public enjoyment of designated bathing waters if there is significant 

change in water clarity. As described in Section 1.7.1.1 there may be small, localised increases in SSC 

following cable installation and removal, and following HDD punch out. Although it is expected that 

sediment plumes will travel into open waters, small amounts may be carried towards the designated 

bathing waters at West Angle Beach. However, given the small increases in SSC predicted for these 

activities and the short duration they are expected to remain in suspension, this is not predicted to 

have a noticeable impact on public enjoyment of the site. Any changes will be small in magnitude 

and will only occur during and shortly after construction or decommissioning activities. As such, 

potential for adverse impacts is considered to be negligible. 

1.7.5.3. Shellfish Waters 

The Upper Cleddau shellfish waters are located in the Milford Haven Inner waterbody, 

approximately 13 km from the Proposed Development. As outlined in Section 1.2.2, NRW are 

required to ensure that Project activities do not cause adverse effects on designated shellfish areas 

through changes in various water quality parameters, such as 'organohalogenated substances', 

'metals', 'salinity', 'dissolved oxygen'. In addition to this, it is stipulated that activities should not 

cause increase of suspended solids to exceed 30% above background levels, as shellfish can be 

adversely affected by the smothering effects of sediment settling. 

The potential for mobilisation of contaminated sediments during project activities is considered to 

be very low, and if this did occur, effects would be expected to be limited to a highly localised spatial 

extent (see Section 1.7.1.3). Similarly, as outlined in Section 1.7.1.1, although increases in suspended 

sediment in the order of thousands to hundreds of thousands of mg/l may occur within small 

distances (<50 m) of the activity, these will reduce rapidly with time and distance (through 

settlement and dispersion) to the order of hundreds or tens of mg/l. The effects of both mobilised 

contaminated sediment, and elevated SSC will be limited to a maximum extent as defined by the 

tidal excursion distance: the distance over which water (or a section of plume with elevated SSC) is 

advected during one flood or ebb tide. Under mean spring conditions, within Milford Haven, this is 

approximately 4 km. 

Given the highly localised effects associated with potential increases in SSC or mobilisation of 

contaminated sediment (maximum extent 4 km), and the geographic separation between the 
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Proposed Development and the Upper Cleddau shellfish waters (approximately 13 km) it is 

considered there is no potential for adverse impacts from Project activities on this WFD protected 

area. 

1.7.6. Invasive non-native species 

During all Project phases (construction, O&M and decommissioning) there will be a potential 

increased risk of introduction of INNS into the area via vessel activity required initially for 

construction activities, but also subsequent O&M works and eventual decommissioning. Milford 

Haven is the third largest port in the UK, with a busy shipping channel and high recreational boat 

use, and as such it is likely that INNS resident in or newly introduced into these waters, can be 

further introduced into the benthic environment of the Proposed Development.  

From the project-specific baseline surveys (subtidal and shallow subtidal, and intertidal), INNS were 

recorded on occasion, but these were rare and predominantly found outside of the footprint of the 

Proposed Development (the eastern nearshore ECC sections by Sawdern Point). In recognition of this 

it is important to consider there is risk of introduction of INNS during Project activities. 

The slipper limpet Crepidula fornicata may be present across subtidal and intertidal areas and 

typically migrates between these zones. Regionally its distribution is thought to mainly be restricted 

to within Milford Haven, where it has been established since the 1950’s (NBN, 2021; Bohn, 2014). 

C. fornicata was not recorded (13 individuals) away from the footprint of the Proposed 

Development, near Sawdern Point.  

The non-native barnacle Austrominius modestus has been resident in Milford Haven since the 1940s 

(Crisp, 1958). A. modestus has a higher density of occurrences within the estuary, than the coastal 

areas, however, records of this species are reported for West Angle Bay (NBN, 2021). Barnacles were 

recorded at the landfall site but were not speciated. Natural environmental pressures are likely to 

naturally restrict the distribution of this species where it will compete with species such as 

Chthalamus sp. and the larger Balanus perforatus (Bunker, 2015). 

There are a number of records dating back to 1998, of the presence of wireweed Sargassum 

muticum along the northern edge of West Angle Bay, and also the highly invasive kelp Undaria 

pinnatifida (Wakame) has been recorded just east, in the Haven, at Angle Bay (NBN, 2021).  These 

low shore, sublittoral species were not identified in the Project baseline surveys, but it possible that 

distributions may overlap with West Angle Bay. 

The main construction phase activities associated with the Project that were identified as potentially 

introducing or spreading INNS are: 

• Installation of anthropogenic structures (i.e., semi-submersible floating platforms and 

associated mooring system, and array area and offshore export cables and associated cable 

protection) in the Study Area; 

• Fabrication and towing of the semi-submersible floating platforms); 

• Using vessels from outside the local area. 

The placement of Project infrastructure within the marine environment will create new surface 

areas for colonisation by a variety of species, including INNS. This introduces risk of altering benthic 



Volume 3 Technical Appendix 7.1: Water Framework Directive Compliance Assessment 

 

1-34 

communities and species compositions. Although it is not possible to predict which species may 

colonise these structures, it is likely that these will be similar to those that are already present on 

the hard substratum rocky areas of the ECC. Therefore, the impacts of introduction of hard 

substrates into an area where hard bedrock and stony reefs are widespread will not be as significant 

as the impacts associated with the introduction of hard structures into an otherwise soft sediment 

environment. 

Project embedded standard mitigation measures includes the development of an INNS Plan (see 

Volume 3, Technical Appendix 9.4: INNS Plan) that will provide a framework for management of 

biosecurity issues and invasive species for Project duration and will include compliance with relevant 

guidance regarding ballast water. These measures are expected to reduce the overall risk of 

introduction of INNS. Taken in consideration together with the high level of existing hard substrate 

environment locally, INNS is not predicted to pose a risk of deterioration in waterbody status or of 

jeopardising attainment of the WFD objectives of the Pembrokeshire South or Milford Haven Outer 

waterbodies.  

1.7.7. Groundwater bodies 

As identified in the screening assessment, the Pembrokeshire Carboniferous Limestone groundwater 

body underlays the onshore cable infrastructure. This groundwater body currently has good status 

for qualitative, chemical and overall status.  

Chapter 19: Onshore Geology, Hydrology and Hydrogeology presents the findings of the 

hydrogeological desk study and the associated hydrogeology plans. The findings of the study show 

much of the onshore cable route is underlain by low productivity bedrock aquifers with the 

exception of the landfall and substation locations which are underlain by a moderately productive 

aquifer described as a “massive karstic limestone aquifer”. 

Site-specific ground investigations along the onshore cable route have been reviewed and these 

confirm the findings of the desk study. Borehole and trial pit logs show that superficial deposits of 

gravel sand and silt overlay the development area at depths of 2.5 to 5 m. The substrate layers were 

often found to overlay deposits of fine to coarse grained sandstones and siltstones. The limestone 

bedrock formation presumed to contain the principal WFD groundwater body was found local to the 

landfall locations at depths of 8 m and deeper. Trial pits and borehole logs identified some instances 

of a shallow ground water table within the superficial deposits at depths between 1.5 and 6 m. 

The depth of the cable trenches is to be no greater than 2.5 m. Therefore, it is considered likely that 

the trenches will be largely constructed within the superficial deposits, and not located within the 

principal limestone aquifer. It is expected there will be no dewatering of, or discharges to the 

Carboniferous Limestone groundwater body.  

Localised dewatering of the very shallow groundwater maybe required during construction where 

groundwater seepages pose a risk to trench stability, however, dewatering will be kept to a 

minimum. A Pollution Prevention Plan will be developed to ensure that standard good practice 

measures are in place and will limit effects on shallow groundwater. This will incorporate the 

appropriate Construction Industry Research and Information Association (CIRIA) guidelines for 
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pollution control and appropriate Guidance for Pollution Prevention (GPP) documents, including 

GPP5 - Works and maintenance in or near water. 

In those locations where HDD is proposed, construction may be taken to slightly greater depth to 

allow for the crossing of infrastructure and watercourses. HDDs will be carried out in line with a 

method statement to be prepared during detailed design and conditions within the outline 

Construction Environmental Management Plan (CEMP). Furthermore, the Outline CEMP sets out 

measures which would be implemented should a bentonite ‘breakout’ occur such that the impact of 

any such escape would be localised in extent and recovery time will be short. Given the shallow 

depth of excavations, low requirement for dewatering activities, and proposed mitigation measures, 

it is concluded that these activities will not lead to a reduction in the WFD classification status for 

the Pembrokeshire Carboniferous Limestone waterbody. 

1.8. Cumulative and In-combination Effects 

Natural Resources Wales guidance on assessing compliance with the WFD (NRW, 2018) recommends 

that assessments should consider potential for cumulative and in-combination effects. The guidance 

defines in-combination effects as additive effects, where the same pressures from separate plans or 

projects combine to increase risk of deterioration of a WFD quality element. Cumulative impacts are 

subtly different in that these are where the synergistic effect of several separate pathways from 

distinct small-scale schemes cause deterioration of a WFD quality element. The main driver for this 

assessment is to ensure that the cumulative or in-combination effects are monitored and if 

necessary, mitigated. 

Assessment should include developments that are at various stages of the consenting process: 

• Recently completed; insufficient time since construction for environmental effects to be fully 

understood; 

• Under construction; 

• Permitted, but not yet constructed; 

• Submitted applications where the decision has not yet been determined; and/or 

• Projects identified in plans or guidance as reasonably likely to come forward. 

A long list of forthcoming projects was produced for the EIA Cumulative Effects Assessment (see 

Chapter 30: Cumulative Effects). Given that Project impacts alone have been predicted to be limited 

to the Pembrokeshire South, Milford Haven Outer and Milford Haven Inner waterbodies, projects 

are only considered for cumulative/in-combination assessment where they have potential to affect 

these waterbodies. Details of projects in the region of the proposed works identified as meeting 

these criteria are provided below. It should be noted that currently on-going and historical projects 

are included within the baseline environment and not within the cumulative/in-combination 

assessment as it is not possible to determine what the baseline conditions would be without the 

influence of these activities. 

• Greenlink Interconnector; 

• META – East Pickard Bay (Bombora); 

• META – Warrior Way; 

• META – Dale Road; 
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• Pembroke Dock Slipway; 

• Pembrokeshire Demonstration Zone; 

• Project Valorous; 

• Llyr 1; 

• Llyr 2; 

• Whitecross FLOW. 

Projects at the pre-application stage, i.e. prior to submission of a formal EIA Scoping Report, will not 

be considered in this in-combination assessment. Where little information is available it is not 

possible to inform an in-combination assessment against their possible impact to surrounding 

waterbodies. The potential for cumulative or in-combination effects will be assessed as part of the 

environmental assessment (associated with each of those projects) if, and when, those projects 

proceed to licence application stage. This determination will not affect the assessment of impacts 

associate with construction and operation of the Proposed Development; any adverse effects will be 

associated with the subsequent projects and addressed by those projects at the time of their 

assessment.  

Although localised work on the Pembroke Dock Slipway was identified within the cumulative effects 

long list, this has been excluded from further assessment as it is expected to be completed before 

works on the Proposed Development commence. It is not expected that there will be any additional 

operational impacts that require consideration within the cumulative/in-combination assessment. 

The META – Warrior Way site is situated within the Milford Haven Inner waterbody and is located 

within Milford Haven Waterway, 8.6 km upstream of landfall for the Proposed Development. Given 

the location of this project and the absence of potential for impacts on migratory fish (the only WFD 

quality element scoped into assessment for Milford Haven Inner), this site is considered outside the 

scope of the present assessment.  

The potential cumulative impacts of the Pembrokeshire Demonstration Zone (PDZ) have not been 

considered at the time of writing due to the lack of detail with which to assess the effects of the 

proposed project. Although an EIA Scoping Report was produced and issued to NRW in 2018 for a 

proposed wave/floating wind project, based on discussions with Celtic Sea Power (the 3rd party 

agents for the PDZ) and recent public presentations by members of Celtic Sea Power, it is 

understood the PDZ will be repurposed as an offshore electrical hub. In the absence of an updated 

EIA Scoping Report and insufficient project information to allow the effects to be reasonably 

understood and a cumulative assessment undertaken, it has been omitted from this assessment.  

For those reasons identified above, including the absence of EIA Scoping Reports, the potential 

cumulative impacts of the recently announced Llyr 1, Llyr 2 and Whitecross FLOW projects are also 

omitted from this cumulative assessment. Of the known or reasonably foreseeable projects 

identified, 4 meet the described criteria have and are considered below (see  

 

Table 1.8). 
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Table 1.8: Summary of projects relevant for Cumulative and In-combination Assessment in relation 

to the Water Framework Directive compliance assessment. 

Project Tier 
Distance 

from array 
area (km) 

Distance 
from ECC 

Construction 
Timings 

Greenlink 
Interconnector 

2 17.8 0 2023 to 2024 

META – East Pickard 
Bay (Bombora) 

1 40.0 3.0 Summer 2021 

META – Dale Roads 2 39.6 2.3 Summer 2022 

Project Valorous 2 3.3 9.7 2026 to 2028 

 

The Greenlink Interconnector intersects the ECC of the Proposed Development 1.2 km outside of the 

Pembrokeshire South waterbody. However, each of these cable routes overlaps with this waterbody 

individually further inshore. This introduces risk that they may create multiple geographically 

isolated effects on a single receptor (the Pembrokeshire South waterbody). Construction works for 

the Greenlink Interconnector are expected to be complete by 2024. As such, there will be no 

temporal overlap with construction associated with the Proposed Development. However, 

cumulative or in-combination effects may occur if cable repair/remediation works required during 

the O&M phase of Greenlink occur at the same time as construction of the Proposed Development. 

Effects from such repair or remediation works are expected to be small in scale and highly localised. 

Any elevations in SSC would be expected to return to baseline levels rapidly. Sediment mobilisation 

may potentially introduce contaminated sediments into the marine environment where these are 

present in benthic sediments. However, sediment samples collected by Intertek (2019) demonstrate 

that contaminant levels in sediments surrounding the Greenlink Interconnector are largely below 

the limits of detection. The risk associated with disturbance of these sediments is decreased further 

given the low chance of interaction between, and small SSC increase associated with respective 

sediment plumes. 

The META – East Pickard Bay (Bombora) site is situated between West Angle Bay (the landfall site for 

the Proposed Development) and Freshwater West, within the Pembrokeshire South waterbody. The 

META – Dale Roads site is located within Milford Haven Waterway, within the Milford Haven Outer 

waterbody. Due to the high similarities in expected parameters for these projects, they are 

considered together within this assessment. Sediment disturbance from the META Phase Two 

projects may arise during a range of installation activities, such as foundation installation and drilled 

pin pilling. The largest increases in SSC are predicted for installation of gravity bases or during 

seabed levelling for bed mounted devices. Sediment plumes are predicted to increase SSC by 70mg/l 

and return to background levels within 2 hours following cessation of activities (RPS, 2019). Despite 
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the low probability that construction activities associated with the META Phase Two project would 

proceed at the specific time when cable laying operations for the Proposed Development are within 

the appropriate section of the ECC, there is theoretical risk that the respective plumes may 

concurrently affect a respective WFD waterbody.  

However, given the small magnitude of increase predicted both within Chapter 7: Marine Water and 

Sediment Quality and for the META Phase Two development, it is considered that any cumulative 

increase in SSC would be small in magnitude. Elevated SSC will also return to baseline following 

cessation of activities and so any impact would only be present during the installation process. 

Given the proximity, effects on WFD waterbodies and protected areas from the Valorous FLOW are 

expected to be similar to that of the Proposed Development. However, construction works for the 

Valorous project will not occur concurrently with the Proposed Development. As such, there will be 

no temporal overlap with construction associated with the Proposed Development. However, 

cumulative or in-combination effects may occur if cable repair/remediation work during the O&M 

phase of the Proposed Development occur at the same time as construction of the Valorous project. 

Effects from such repair or remediation works are expected to be small in scale and highly localised. 

Any elevations in SSC would be expected to return to baseline levels rapidly. Sediment mobilisation 

may potentially introduce contaminated sediments into the marine environment where these are 

present in benthic sediments.  

However, as described in Chapter 7: Marine Sediment and Water Quality, contaminant levels are low 

in sediments surrounding these projects. The risk associated with disturbance of these sediments is 

decreased further given the low chance of interaction between, and small SSC increase associated 

with respective sediment plumes. Changes in hydrodynamic regimes will be highly localised for both 

projects and are therefore not expected to interact. Predicted changes to bed morphology is also 

expected to be small in magnitude and highly localised in extent. It is considered unlikely that the 

combination of these effects for both projects will be sufficient to cause deterioration in 

hydromorphological status at the waterbody level. 

Effects on habitats from the Proposed Development are expected to be of minor significance and in 

most cases habitats are expected to recover rapidly following cessation of works. In view of this it is 

expected that the potential for cumulative or in-combination effects between the Project and 

Valorous will be limited to:  

• Temporary impacts caused by the Project O&M remedial or repair works augmented by 

construction or O&M activities at Valorous; or 

• Long term effects from open cut trenching at landfall, combined with construction or O&M 

activities at Valorous. 

Given the small spatial scale and magnitude of all of these effects (as assessed in in Section 0) it is 

concluded that these projects together pose minimal risk of deterioration in status of any WFD 

quality element. 

Section 1.7.4.1 provides an assessment of potential impact on migratory fish species from EMF or 

thermal effects of energy transmission. These effects were concluded to pose negligible risk of 

impact due to the small proportion of overall water column that would be affected (1.01 x 10-6 % of 
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total available water volume). Although the magnitude of effect at Valorous will be greater than that 

for the Project (due to a greater number of turbines that will be installed at Valorous (18-31) relative 

to the Project (6-10)), this increased will still only correspond with a very small proportion of overall 

water column. It is, therefore, considered very unlikely to create and barrier effect to fish 

movement; the combined effect of these projects is not expected to pose a significant risk to the 

Biology: Fish quality status of the Milford Haven Inner waterbody. 

All projects considered within this cumulative/in-combination assessment are associated with risk   

of pollution from accidental release of fluids from works plant/vessels.  The potential for leaks or 

spills of fuels, chemicals or construction materials introduces risk of deterioration of water quality.  

As detailed in Paragraph As detailed in Chapter 7: Marine Sediment and Water Quality, best practice 

techniques will be employed for the Proposed Development at all times to reduce the risk of 

pollution events as far as possible. A MPCP will be produced and agreed with stakeholders post-

consent. This document will detail mitigation measures that will be employed to prevent pollution 

events, and the emergency response procedure and notifications that would be required should an 

incident occur. The adoption of construction best practice and utilisation of MPCPs or similar (e.g. 

shipboard oil pollution emergency plans) is standard within marine developments and will be 

similarly adopted at the other projects considered. In addition, given the expected low incidence of 

pollution events during construction, it is considered highly unlikely that any such incidents that did 

occur would be associated with the temporal overlap and magnitude necessary to cause measurable 

changes at the waterbody level. In view of the control measures that will be put in place to avoid 

accidental chemical contamination events, or address one should it occur, the risk of adverse effect 

from this pressure is considered to be of negligible significance. 

1.9. Conclusion 

An assessment has been undertaken of the potential for impacts predicted to arise during the 

construction, operational and decommissioning phases of the Project. These have been presented in 

relation to surrounding WFD waterbodies in order to assess the potential for works to lead to 

deterioration of status or to jeopardise a waterbody achieving good status under the WFD. 

Following the scoping process set out in relevant WFD compliance assessment guidance, a series of 

potential impacts were assessed. Waterbodies were considered if it was determined that there was 

risk of interaction with Project related effects. The ECC extends through the Pembrokeshire South 

and Milford Haven Outer waterbodies. Although no aspect of the Proposed Development will 

overlap with the Milford Haven Inner waterbody, Stage 2 (Scoping) concluded that this waterbody 

should be assessed for potential impacts on migratory fish populations. No direct or indirect 

pathways from offshore works were found to extend outside these waterbodies.  

The WFD groundwater body Pembrokeshire Carboniferous Limestone, underlies the proposed 

onshore cable route as has therefore been scoped into assessment. Although an area of the onshore 

consent boundary encroaches into the Castlemartin Corse waterbody catchment, this only 

constitutes <0.05 % of the waterbody extent and therefore no detrimental effects are anticipated at 

the waterbody scale. The Pembrokeshire South waterbody currently has good status, but Milford 

Haven Outer is a moderate status due to high concentrations of mercury and mercury-containing 

compounds, TBT, BDPE, dissolved inorganic nitrogen and due to the presence of opportunistic 
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macroalgae and Milford Haven Inner is at moderate status due to high levels of dissolved inorganic 

nitrogen and macroalgae. The reasons for the chemical status of fail are currently not specified for 

this waterbody and mitigation measures are currently not in place. The Pembrokeshire 

Carboniferous Limestone waterbody is currently at good overall status with good status for both 

chemical and quantitative quality elements.  

Impacts have been identified for key indicators of WFD waterbody status (wave and tidal regimes, 

benthic habitats etc.) for the Pembrokeshire South, Milford Haven Outer and Milford Haven Inner 

waterbodies. In terms of activities associated with the Project impacts from open-cut trenching 

activities have the greatest potential to incur WFD impacts, however as outlined in Section 1.4.3 it is 

not considered to constitute an adverse effect on any WFD receptor. All activities were found to be 

small in magnitude and spatial extent and do not pose a risk of deterioration to the good status of 

the Pembrokeshire South waterbody or to jeopardise achievement of good status within the Milford 

Haven Outer or Milford Haven Inner waterbodies. Assessment considered the potential for adverse 

effects on the Pembrokeshire Carboniferous Limestone groundwater body from onshore 

construction activities. However, given the depth of any excavations, low requirement for 

dewatering activities, and proposed mitigation measures, it is concluded that these activities will not 

lead to a reduction in the WFD classification status for this waterbody. The potential for significant 

cumulative or in-combination effects has been examined and none are anticipated. Based on these 

findings, construction, operation and decommissioning works associated with the Proposed 

Development are considered to be compliant with WFD requirements.   
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