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Water Framework Directive Assessment
1.0

Purpose of this document

1.1.0.1

This Water Framework Directive (WFD) Assessment Report has been prepared to assess
the potential impacts of the proposed development of a Tidal Lagoon at Swansea Bay
(the Project or Lagoon). The Project is proposed for land at Queens Dock, land at
Crymlyn Burrows and land at Baglan Bay, Swansea and a marine area within Swansea
Bay. For more detail of the Project see Section 2 and the Environmental Statement
produced for the Project (Tidal Lagoon Swansea Bay plc’s (TLSB), (2014)).

1.1.0.2

This Report accompanies Tidal Lagoon (Swansea Bay) plc’s application for a
Development Consent Order (DCO) (for more detail of the consents required for the
Project see Section 2).

1.1.0.3

The WFD (Directive 2000/60/EC of the European Parliament and of the Council
establishing a framework for the Community action in the field of water policy) was
implemented in the UK by the Water Environment (Water Framework Directive)
(England and Wales) Regulations 2003.

1.1.0.4

The fundamental principle of the Directive is to protect water resources and to promote
sustainable water use. The WFD was put in place to:

1.1.0.5

i.

Enhance the status, and prevent further deterioration of aquatic ecosystems and
associated wetlands which depend on the aquatic ecosystems;

ii.

Promote the sustainable use of water;

iii.

Reduce pollution of water, especially by ‘priority’ and ‘priority hazardous’
substances; and

iv.

Ensure progressive reduction of groundwater pollution1.

The WFD sets the objectives for all water bodies in Europe classified under the WFD.
Table 1.1 provides a summary of the WFD objectives.
Table 1.1

Summary of Water Framework Directive objectives
Objectives

1

Reference

Member states shall implement the necessary measures to prevent deterioration of
the status of all bodies of surface water.

4.1(a)(i)

Member states shall protect, enhance, and restore all bodies of surface water, subject
to the application of subparagraph (iii) for artificial and heavily modified bodies of
water, with the aim of achieving good surface water status by 2015.

4.1(a)(ii)

Member states shall protect and enhance all artificial and heavily modified water
bodies of water, with the aim of achieving good ecological potential and good surface
water chemical status by 2015

4.1(a)(iii)

Progressively reduce pollution from priority substances and cease or phasing out
emissions, discharges and losses of priority hazardous substances.

4.1(a)(iv)

http://ec.europa.eu/environment/water/water-framework/

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Page 1

Tidal Lagoon Swansea Bay plc
1.1.0.6

The WFD creates a mechanism through which each signatory has to aim to bring its
water resources to an accepted biological and chemical standard (good
ecological/chemical status for natural water bodies; and good ecological potential/good
chemical status for artificial/heavily modified water bodies) by 2015; this is based on a
series of parameters (quality elements) dependent on the type of water body
considered (i.e. rivers; lakes; transitional waters and coastal waters) and its
hydromorphological designation (i.e. natural; artificial or heavily modified). In cases
where good status/potential cannot be achieved by 2015 a provision is given under
Article 4.4 of the WFD extending the deadline to 2021 or 2027. The date has been
extended to 2027 in respect of a large number of water bodies. Within Wales the
competent authority, as of 2013, for delivering the Directive is NRW (preceded by the
Environment Agency). Around 20% of water bodies in England in Wales are currently
meeting the objective.

1.1.0.7

The WFD requires member states to establish river basin districts and, for each, a
management plan. In Wales, as in England, WFD-related actions are managed through
the River Basin Management Plan (RBMP) process. For the Project, the relevant RBMP
is the Western Wales RBMP. The first Western Wales RBMP was published by
Environment Agency Wales in 2009 and it is currently being updated by NRW.
Waterbody Action Plans (WAPs) are also available and these summarise the key
features and objectives of the water body along with updated information on the
current WFD status between revisions of the RBMPs.

1.1.0.8

The WFD has important implications for planning works that may affect relevant water
bodies. It has the effect of controlling such development to circumstances where it
does not cause deterioration in water body status (ideally, such development should
improve the status of the affected water bodies).

1.1.0.9

The WFD (Articles 4.7 and 4.8, see Appendix 1) provides that, in the event of a project
resulting in an adverse impact on a water body which could cause a deterioration in its
WFD status, or could prevent actions which are required to raise the WFD status of the
water body, then the project must be assessed and justified in the context of the
actions proposed to mitigate the adverse impact on the status of the water body. This
document has been prepared to assess the potential impacts of the Project on the
surrounding water bodies in accordance with the requirements of the WFD.

1.1.0.10

Initially the Project is described, the methodology used is presented and subsequently
the findings of the assessment undertaken are detailed.

2.0

The Project and site setting

2.1

Introduction

2.1.0.1

TLSB is proposing to construct and operate a tidal energy lagoon, located in Swansea
Bay, South Wales (Figure 2.1). The tidal lagoon will generate renewable energy in the
form of electricity using the large tidal range (the difference between high and low
water) which is a distinguishing feature of the Bay. The lagoon will have a rated capacity
of 240 Megawatts (MW), generating 400GWh net annual output. This is enough
electricity for approximately 121,000 homes: more than Swansea’s annual domestic
electricity use (109k households); c.70% of Swansea Bay’s annual domestic electricity
use (Swansea, Neath & Port Talbot, 173k households); or c.9% of Wales’ annual
domestic electricity use (based on 1,369k households).
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Figure 2.1: Location of Project
2.1.0.2

In addition to generating electricity, the Project also aims to provide visitor facilities and
other amenities including art, education, mariculture and sporting/recreational
facilities. The seawall is expected to be open to the public during daylight hours for
walking, running, cycling etc, though access will be controlled in extreme weather.

2.2

Consenting Process

2.2.0.1

As the Project is an offshore electricity generating station of more than 100MW, it is a
Nationally Significant Infrastructure Project (NSIP) under the Planning Act 2008.
Construction of such a project requires that a Development Consent Order (DCO) is first
granted by the Secretary of State for Energy and Climate Change via an application to
the Planning Inspectorate (PINS) under the 2008 Act.

2.2.0.2

The DCO for the Project will embrace a number of separate consents formerly required
for a project of this type. Section 33 of the Planning Act 2008 dispenses with the need
for separate planning permission or deemed planning permission under the Town and
Country Planning Act 1990 (TCPA 1990) and consents under Section 36 of the Electricity
Act 1989. Any permissions required under TCPA 1990 will be sought after the grant of
DCO consent, as these elements will not be integral to the construction or operation of
the elements of the Project as defined by the DCO.

2.2.0.3

The DCO will authorise construction and operation of the generating station itself, and
its component parts. These include both offshore and onshore elements of the project,
including the integral electrical grid connection works.

2.2.0.4

As the Project lies within Welsh waters, an application for a Marine Licence will be
made to the Marine Licensing Team within Natural Resources Wales (NRW). The
process for granting a Marine Licence is set out by the Marine and Coastal Access Act
2009 which gives the appropriate licensing authority (NRW in this case) powers to grant

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Page 3

Tidal Lagoon Swansea Bay plc
or not grant a marine licence to an applicant who wishes to carry out licensable
activities in territorial waters.
2.2.0.5

An application for a Marine Licence will be submitted concurrently with the application
for the DCO. The requirement for a Marine Licence (ML) is broadly defined by works
taking place in the offshore environment that affect the seabed or the movement of
materials related to it. In this sense, elements of the offshore Project that are subject to
the DCO application are also subject to a separate ML application.

2.3

Overview of the Project

2.3.0.1

The Project is situated at Swansea Port, approximately 2.2 km southeast of Swansea
City Centre. The Project as a whole spans the administrative areas of the City and
County of Swansea Council (CCSC) and Neath Port Talbot County Borough Council
(NPTCBC). The main onshore development lies within the Port area, immediately south
of Fabian Way (A483) which is the main trunk road from Junction 42 of the M4 into
Swansea.

2.3.0.2

The onshore development area (Figure 2.2) provides an indication of where the
structures associated with the Project will be located. Immediately west of the site,
adjacent to the boundary, is the mouth of the River Tawe and to the east of the site, is
the River Neath.

2.3.0.3

Figure 2.2 provides an indication of the Project and the wider extent to the mouth of
the River Neath related to the national grid connection at Baglan.

Figure 2.2: The Project
2.3.0.4

The following provides an overview of the Project, including its construction and
operation. Certain elements are defined as parameters to permit appropriate levels of
flexibility for future design development including consideration of options (turbines,
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construction methods and micro-siting) as well as construction phase planning. These
options are discussed throughout the Environmental Statement produced for the
Project and, the likely worst case option is described and assessed within this report.
2.3.0.5

The lagoon will enclose part of Swansea Bay, from the eastern side of the River Tawe
(western landfall) to the eastern edge of the new Swansea University Bay Campus
(SUBC) (eastern landfall). The new seawalls that impound the lagoon will extend
approximately 1.5km directly offshore from the campus, adjacent to Crymlyn Burrows
SSSI. The seawalls will then extend in a southwest direction along the western
boundary of the training wall of the River Neath Channel. A turbine and sluice gate
housing will be located in the south west of the lagoon, at an oblique angle to the
dredged channel of the river Tawe. The seawall will then extend north towards
Swansea Port, close to the mouth of the River Tawe parallel but off set by 100m to the
dredged channel for the River Tawe. In total, this will form an approximately 9.5kmlong, U-shaped, seawall which will encompass approximately 11.5km2 of the seabed,
foreshore and intertidal area of Swansea Bay.

2.3.0.6

The seawall will have a sediment core held in place by a casing of sediment-filled
geotextile tubes, known as Geotubes®. The outside of the structure will be covered in
rock armour of various sizes, depending on its level of exposure (Figure 2.3). The sand
used to form the walls will be taken from within the lagoon footprint. Rock armour will
then be brought in by sea to provide protection. The top of the seawall will have an
access road which will be used for operation and maintenance of the lagoon as well as
for visitors.

Figure 2.3: Example cross-section through lagoon seawall
2.3.0.7

An alternative design of the seawall could be used that doesn’t incorporate Geotubes®
and is a conventional construction of a sea structure, an illustration of what this would
look like is shown below in Figure 2.4. The seawall would still have a sediment core
which would be held in position by large piles of gravel dredged from within the Lagoon
or quarry run material. The quarry run material would be what was left over after the
blasting for the rock armour. The footprint and angle of the slopes would remain largely
unchanged from the design incorporating Geotubes®. The volumes of material dredged
for the conventional construction method would be the same, if not less than for
Geotubes®, as such Geotubes® have been taken forward in this assessment.
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Figure 2.4 Section of the Lagoon seawall using conventional construction
2.3.0.8

The hydro (water) turbines (between 13 and 16), located within the turbine and sluice
gate housing, will be bi-directional, namely able to generate power with flows of water
in both directions (i.e. on both incoming and outgoing tides). The fixed speed turbines,
which will be up to 7m in diameter, will be permanently underwater (Figure 2.5). There
will also be between 6 and 10 sluice gates – these are large gates which will be
underwater and able to let seawater in and out of the lagoon without going through the
turbines, as required.

Figure 2.5: Cross-section of turbine housing structure
2.3.0.9

To generate electricity, as the sea starts to rise (flood tide) from low tide level, water is
prevented from entering the lagoon for an average of 2.5 hours, and this creates a
difference in water levels known as ‘head’. Once sufficient head has been reached, the
water is allowed to flow into the lagoon through the turbines, turning the runner (like a
propeller) and generating electricity. This process is repeated on the ebb tide, where
the water is prevented from leaving the lagoon until there is sufficient head to start the
process again (Figure 2.6).
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Figure 2.6: Illustration of water flow between the sea and the lagoon
2.3.0.10

Towards the end of the ebb or flood tide the sluice gates will be opened. This is to
empty or fill the lagoon as quickly as possible before low or high tide level. By doing
this, it ensures that the lagoon water level is as close to the outside sea level as
possible, before the tide starts to rise or fall again. This is to maximise electricity
generation and to keep the intertidal area as close as possible to that occurring
naturally outside the lagoon. If variable speed turbines are feasible, an option to pump
the seawater at the end of the tide could be used to further equalise seawater levels.

2.3.0.11

This generation sequence will happen on both the flood and ebb tides, four times a day
in total. Figure 2.7 illustrates this generating cycle.

Figure 2.7: Indicative 48-hour operating cycle for the lagoon
2.3.0.12

The electricity generated from the lagoon will be transported to the nearest National
Grid substation at Baglan by underground cables. The cables will be laid in the seawall
and then where possible alongside existing roads/paths to the River Neath and onto the
substation. To cross the River Neath, the cable will either be put through existing
disused pipes or it will be drilled underneath the river.

2.3.0.13

At the end of the lifetime of the project (120 years) there are there are two potential
options.

2.3.0.14

i.

Replace, upgrade and extend life of power generating station; and

ii.

Remove turbines and sluice gates and continue leisure use of the impounded
area.

The project has been split into offshore works, onshore works, grid connections works
and decommissioning for assessment. Note in terms of the offshore element of the
Project there are a number of component parts (both temporary and permanent) which
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come together to form the Lagoon. Although integral to each other for ease of
reference these have been discussed separately under various headings. Those
considered relevant to the WFD, on the basis of their proximity to the fluvial, estuarine
and marine environment, are considered further within Section 2.5 and are shown in
red:
Offshore works
1. turbine and sluice gate housing structure including:
i.

Construction of temporary cofferdam;

ii.

16 fixed speed turbines, each with 7m diameter;

iii.

8 sluice gates;

iv.

Scour protection mattresses

2.

lagoon seawalls;

3.

boating centre slipways and sailing area associated with western landfall;

4.

dolphin piles for marine safety zone.

5.

removal of Swansea Port eastern breakwater;

6.

mariculture;

7.

widening works to Neath Harbour channel;

8.

maintenance dredging

9.

Offshore building, on top of turbine and sluice gate housing structure;

10. Permanent crane.
Onshore works
11. Western Landfall Building;
12. Eastern Landfall visitors viewing platform;
13. Visitor parking;
14. Highways access;
15. Pedestrian and cycle access;
16. Stockpile areas;
17. Other features such as coastal landscaping.
Grid Connection Works
18. Grid connection cable route.
Decommissioning
19. Decommissioning (maintain, upgrade and extend use, or remove turbines and
sluice gates and continue leisure use).
2.3.0.15

The location of the Project is shown in Figure 2.1 with the various onshore and offshore
components shown on Figure 2.2.
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3.0

Methodology

3.1

Introduction

3.1.0.1

In order to assess whether the Project is compliant with the objectives set out in the
WFD, the following steps have been undertaken as part of preparation of the
Application for a DCO:
i.

Stage 1 – Defining the study area, based on the distance of water bodies from the
Project and the hydrological connectivity of water bodies to the Project
(discounting those water bodies not considered to be relevant);

ii.

Stage 2 – Collating baseline data on the screened-in water bodies, their current
WFD status, their specific objectives and any mitigation measures or failures
undertaken to date;

iii.

Stage 3 – Defining the relationship of the Project's components with the included
water bodies (screening out components not considered to be relevant);

iv.

Stage 4 – A preliminary assessment of the remaining components of the Project
against the WFD elements (biological, chemical and hydromorphological element
that make up the overall WFD status) of the included water bodies. This is to
identify whether any components could have an impact on the WFD elements
and whether a detailed assessment is required. Other developments that could
potentially have a cumulative impact with the Project have been considered in
this section;

v.

Stage 5 – Undertake a detailed assessment based on the findings of the
preliminary assessment in respect of any components of the Project, identified as
likely to have an impact upon the WFD elements. This assessment will also
consider any conflicts between the Project and relevant RBMP mitigation
measures, and any cumulative impacts of the development.

3.2

Study Area (Stage 1)

3.2.0.1

The Project will be situated within the Western Wales River Basin District (RBD) which
extends across the entire western half of Wales from the Vale of Glamorgan in the
south, to Denbighshire in the north and includes the island of Anglesey off the northwest coast of North Wales as shown in Figure 3.1.
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Figure 3.1 Western Wales River Basin District2
3.2.0.2

2

Coastal water bodies, transitional (estuarine) water bodies, river water bodies and
groundwater water bodies that are adjacent, upstream and downstream of the Project
are shown below, in Figures 3.2, 3.3, 3.4, 3.5 and 3.6 respectively, and their water body
IDs (identification numbers) provided.

http://www.environment-agency.gov.uk/research/planning/33116.aspx; accessed December 2013
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Coastal
3.2.0.3

Coastal water bodies that have been identified, adjacent or near to the Project, are:
I.
II.

Swansea Bay (Coastal water body, GB641008260000)
Bristol Channel Outer North (Coastal water body, GB611008590001)

Figure 3.2 WFD Water bodies – Coastal3
Transitional (Estuarine)
3.2.0.4

Transitional (or estuarine) water bodies that have been identified, adjacent or near to
the Project, are:
i.

Tawe Estuary (Estuarine water body, GB541005900900)

ii.

Neath Estuary (Estuarine water body, GB541005800700)

iii.

Afan Estuary (Estuarine water body, GB541005800600)

3

Environment Agency ‘What’s in Your Backyard’ Maps http://maps.environmentagency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e; accessed March 2013
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Figure 3.3 WFD Water bodies – Transitional (Estuarine) Neath and Tawe4

Figure 3.4 WFD Water bodies – transitional (Estuarine) Afan5
4

Environment Agency ‘What’s in Your Backyard’ Maps http://maps.environmentagency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e; accessed March 2013

5

Environment Agency ‘What’s in Your Backyard’ Maps http://maps.environmentagency.gov.uk/wiyby/wiybyController?topic=wfd_estuaries&layerGroups=default&lang=_e&ep=map&scale=6&x=275401.
3541666666&y=186648.48958333328#x=275470&y=188972&lg=1,5,6,7,&scale=9, accessed March 2013
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River
3.2.0.5

River water bodies that have been identified, adjacent or near to the Project, are:
i.

River Neath - confluence with Nedd Fechan and Mellte to tidal limit (River water
body, GB110058032430)

ii.

River Tawe - confluence with Twrch to tidal limit (River water body,
GB110059032180)

iii.

River Tawe – confluence with Nant Cwmgelli to tidal limit (River water body,
GB110059025690)

iv.

River Kenfig - confluence with Margam Moors to tidal limit (River water body,
GB110058026450);

v.

Crymlyn Brook – Headwater to confluence with Tennant Canal (River water body,
GB110059025700)

vi.

Neath and Tennant (River water body, GB71010012).

Figure 3.5 WFD Water bodies – Rivers6
Groundwater
3.2.0.6

A groundwater water body that has been identified, adjacent or near to the Project, is:
i.

Swansea Carboniferous
GB41002G201000)

Coal

Measures

(Groundwater

water

body,

6

Environment Agency ‘What’s in Your Backyard’ Maps http://maps.environmentagency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e; accessed March 2013
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Figure 3.6 WFD Water bodies – Groundwater7
Conclusions
3.2.0.7

The majority of construction and operation relating to the Project will be located within
the marine environment, and pollution prevention measures to control construction
impacts for the terrestrial infrastructure components will be implemented as detailed in
Chapters 4 Project Description; 17 Hydrology and Flood Risk and 18 Land Quality and
Hydrogeology of the Environmental Statement (ES) produced for the Project as part of
the DCO application. A Construction Environmental Management Plan (CEMP) and an
Operational Environmental Management Plan (OEMP) will also be prepared as
described in Chapter 4 of the ES.

3.2.0.8

Those water bodies that comprise the study area, and that are considered further
within this assessment, are:
i.

Swansea Bay (Coastal, GB641008260000);

ii.

Bristol Channel Outer North (Coastal, GB611008590001);

iii.

Tawe Estuary (Transitional, GB541005900900);

iv.

Neath Estuary (Transitional, GB541005800700);

v.

Afan Estuary (Transitional, GB541005800600);

vi.

Kenfig (confluence with Margam Moors to tidal limit, GB110058026450);

vii.

River Neath - confluence with Nedd Fechan and Mellte to tidal limit (River,
GB110058032430);

viii.

River Tawe - confluence with Twrch to tidal limit (River, GB110059032180);

7

Environment Agency ‘What’s in Your Backyard’ Maps http://maps.environmentagency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e; accessed March 2013
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ix.

River Tawe – confluence with Nant Cwmgelli to tidal limit (River,
GB110059025690);

x.

Crymlyn Brook – Headwater to confluence with Tennant Canal (River,
GB110059025700);

xi.

Neath and Tennant (River, GB71010012); and

xii.

Swansea Carboniferous Coal Measures (Groundwater, GB41002G201000).

3.2.0.9

These are the water bodies that potentially could be at risk of deterioration from the
Project.

3.2.0.10

Due to the largely marine nature of the Project, deterioration of Swansea Carboniferous
Coal Measures Groundwater water body (GB41002G201000) is not considered likely.
Notwithstanding this, during operation, a small potential to affect the saline wedge of
this water body has been identified and this has been investigated further through the
Environmental Impact Assessment (EIA) Process (ES Chapter 18: Land Quality and
Hydrogeology). This water body is therefore included within this assessment.

3.2.0.11

The Neath and Tennant canal, which is approximately 8 miles in length, is designated as
an artificial waterbody under the WFD8. For the most part, the canal is shallow (depths
from 0.5m to 2m) and river fed, receiving freshwater flow for 95% of the time9. At Port
Tennant, the course of the canal has been covered over by railways, roads and other
facilities of Swansea Port, but it continues to supply water to the Prince of Wales dock
through a large culvert, which helps to maintain water levels in the docks. There is
therefore no direct connection to Swansea Bay as the canal is connected to the Prince
of Wales dock via culvert. Fishing on the canal is managed by Skewen Coarse Angling
Club and fish species caught within the canal include pike, rudd, roach, chub, bream,
tench and carp9. It can be concluded that this canal is not of significant importance for
migratory fish that could potentially be affected by the Project. Similarly, from its
headwaters, Crymlyn Brook runs southwards and connects to the Tennant canal. As
such, it can be concluded that this watercourse is also not of significant importance for
migratory fish that could potentially be affected by the Project (diadromous fish,
namely salmon, eel, lamprey and sea trout). Due to their limited hydrological
connectivity to Swansea Bay, potential effects, such as suspended sediment and
deposition, and noise and vibration as a result of the construction and operation of the
Project will not directly affect these watercourses, but the potential effects on
migratory fish routes have been considered. These two watercourses have been
included for completeness as requested by NRW10.

3.2.0.12

It is also recognised that the Afan and Kenfig rivers run into Swansea Bay, further to the
southeast of the Project. Whilst identifying a number of other upstream rivers for
inclusion in the assessment based on the potential impact to migratory fish, NRW’s
response to the WFD Screening Assessment, dated 11 October 2013, did not state that
the Afan or Kenfig rivers should be included in the assessment. The additional
information contained in Chapter 9: Fish, including Recreational and Commercial
Fisheries of the Environmental Statement has also been taken into account. It concludes

8

In the Water Framework Directive an "artificial water body" means a body of surface water created by human activity
(Article 2(8)).
9
http://homepage.ntlworld.com/doyle58/TENNANT%20CANAL.htm
10

NRW letter dated 11 October 2013
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that the key rivers of interest for the impact of the project on migratory fish are the
Rivers Tawe and Neath. The rivers enter the Bay just outside the western and eastern
landfalls of the Lagoon seawalls respectively. The likely effect of the Project on the
populations of migratory species of salmon, eel and lamprey within Swansea Bay and
upstream water bodies has been assessed as minimal. The WFD water bodies
associated with the Afan and Kenfig rivers have been screened out of this assessment.

3.3

WFD baseline (Stage 2)

3.3.0.1

This section provides the WFD baseline conditions for those surface water bodies within
the study area. WFD quality elements include biological, hydromorphological, physiochemical parameters.

3.3.0.2

Annex V, 1.4.2, (i) of the WFD states that "For surface water categories, the ecological
status classification for the body of water shall be represented by the lower of the values
for the biological and physico-chemical monitoring results for the relevant quality
element". Values are judged against a five point scale: High; Good; Moderate; Poor; and
Bad. Thus, for instance, if a water body achieves a high status for all of its biological
quality elements (including fish fauna) with exception of phytoplankton, which achieves
a poor status, the overall ecological status will be judged as poor.

3.3.0.3

WFD baseline data on the assessed water bodies is presented in Tables 3.1 (Rivers) and
3.2 (Transitional, Coastal and Groundwater). The information presented is taken from
Appendix B of the Western Wales RBMP, and the updated Waterbody Action Plans
(WAPs), provided to TLSB by NRW on 2 May 2013. Note that red text indicates WFD
failures.

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment
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Fail
Good by 2027
Good Ecological Status by
2015, Good Chemical Status
by 2027
Technically Infeasible

Freshwater Fish Directive,
Urban Waste Water
Treatment Directive

Fish:
Current Status – Good
Predicted Status by 2015 –
Good
Invertebrates:
Current Status – High
Predicted Status by 2015 –
High
Macrophytes:
Current Status – High
Predicted Status by 2015 –
High

Good

Good by 2015

Good Ecological Status by
2015, Good Chemical Status
by 2015
N/A – water body is meeting
objective

Freshwater Fish Directive

Fish:
Current Status – Good
Predicted Status by 2015 –
Good
Invertebrates:
Current Status – Good
Predicted Status by 2015 –
Good
Macrophytes:
Current Status – High
Predicted Status by 2015 –
High

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Information on
supporting biological
elements

Justification if
overall objective is
not good status by
2015
Protected Area
Designation

No

No

Classified as Heavily
Modified?
Current Overall
Status or Potential
Status Objective
(Overall)
Specific Status
Objective(s)

GB110059032180
River Tawe - confluence with
Twrch to tidal limit

GB110058032430
River Neath - confluence with
Nedd Fechan and Mellte to
tidal limit

WFD Baseline Data (Rivers)

Water body ID No.
and name

Table 3.1
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No information provided
in RBMP

Not designated
Natura 2000 (Habitats and
/ or Birds Directive).
Shellfish Water Directive

Bathing Water Directive,
Shellfish Water
Directive, Urban Waste
Water Treatment
Directive
No information provided
in RBMP

No information provided
in RBMP

N/A – water body is
meeting objective

Disproportionately
expensive. Technically
infeasible

Disproportionately
expensive. Technically
infeasible

Good Ecological Potential
by 2015

Good by 2015

Yes (Designated as
Artificial)
Good

GB71010012
Neath and Tennant

Good Ecological Status by
2027

Good by 2027

Moderate

No

GB110059025700
Crymlyn Brook –
Headwater to confluence
with Tennant Canal

Good Ecological
Potential by 2027

Good by 2027

Moderate

Yes

River
GB110059025690
River Tawe – confluence
with Nant Cwmgelli to
tidal limit

Tidal Lagoon Swansea Bay plc

Dissolved Oxygen:
Current Status – High
Predicted Status by 2015 –
High
pH:
Current Status – High
Predicted Status by 2015 –
High
Phosphate:
Current Status – High
Predicted Status by 2015 –
High
Temperature:
Current Status – High
Predicted Status by 2015 –
High
2,4-dichlorophenoxyacetic
acid:
Current Status – High
Predicted Status by 2015 –
High

Dissolved Oxygen:
Current Status – High
Predicted Status by 2015 –
High

pH:
Current Status – High
Predicted Status by 2015 –
High

Phosphate:
Current Status – High
Predicted Status by 2015 –
High

Temperature:
Current Status – High
Predicted Status by 2015 –
High

Arsenic:
Current Status – High
Predicted Status by 2015 –
High

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Arsenic:
Current Status – High
Predicted Status by 2015 –

Ammonia (Phys-Chem):
Current Status – High
Predicted Status by 2015 –
High

Ammonia (Phys-Chem):
Current Status – High
Predicted Status by 2015 –
High

Information on
supporting chemical
elements

Copper:
Current Status – High
Predicted Status by 2015 –
High

GB110059032180
River Tawe - confluence with
Twrch to tidal limit

GB110058032430
River Neath - confluence with
Nedd Fechan and Mellte to
tidal limit

Water body ID No.
and name
GB110059025700
Crymlyn Brook –
Headwater to confluence
with Tennant Canal
No information provided
in RBMP

River
GB110059025690
River Tawe – confluence
with Nant Cwmgelli to
tidal limit
No information provided
in RBMP

Tidal Lagoon Swansea Bay plc
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Zinc:
Current Status – High
Predicted Status by 2015 –
High

Iron:
Current Status – High
Predicted Status by 2015 –
High

Copper:
Current Status – High
Predicted Status by 2015 –
High

Temperature:
Current Status – High
Predicted Status by 2015 –
High

Phosphate:
Current Status – High
Predicted Status by 2015 –
High

pH:
Current Status – High
Predicted Status by 2015 –
High

Ammonia (Phys-Chem):
Current Status – High
Predicted Status by 2015 –
High

GB71010012
Neath and Tennant

Quantity and Dynamics of
Flow:
Current Status – Supports
Good
Predicted Status by 2015 –
Supports Good

Ammonia (Annex 8):
Current Status – High
Predicted Status by 2015 –
High

Zinc:
Current Status – High
Predicted Status by 2015 –
High

High

Iron:
Current Status – High
Predicted Status by 2015 –
High

Quantity and Dynamics of
Flow:
Current Status – Supports
Good
Predicted Status by 2015 –
Supports Good

Ammonia (Annex 8):
Current Status – High
Predicted Status by 2015 –
High

Zinc:
Current Status – High
Predicted Status by 2015 –
High

Iron:
Current Status – High
Predicted Status by 2015 –
High

Cyanide:
Current Status – High
Predicted Status by 2015 –
High

Copper:
Current Status – High
Predicted Status by 2015 –
High

GB110059032180
River Tawe - confluence with
Twrch to tidal limit

GB110058032430
River Neath - confluence with
Nedd Fechan and Mellte to
tidal limit

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Information on
supporting hydromorphological
conditions

Water body ID No.
and name

Quantity and Dynamics
of Flow:
Current Status –
Supports Good
Predicted Status by
2015 – Supports Good

River
GB110059025690
River Tawe – confluence
with Nant Cwmgelli to
tidal limit

Tidal Lagoon Swansea Bay plc

Quantity and Dynamics of
Flow:
Current Status – Supports
Good
Predicted Status by 2015
– Supports Good

GB110059025700
Crymlyn Brook –
Headwater to confluence
with Tennant Canal

Page 19

No information provided
in RBMP

Ammonia (Annex B)
Current Status – High
Predicted Status by 2015 –
High

GB71010012
Neath and Tennant

1,2-dichloroethane:
Current Status – High
Predicted Status by 2015 –
High
Benzene:
Current Status – High
Predicted Status by 2015 –
High

1,2-dichloroethane:
Current Status – High
Predicted Status by 2015 –
High

Benzo (a) and (k)
fluoranthene:
Current Status – High
Predicted Status by 2015 –
High

Cadmium and its Compounds:
Current Status – High
Predicted Status by 2015 –
High

Benzo(a)pyrene:
Current Status – High
Predicted Status by 2015 –
High

Cadmium and its Compounds:

Benzo(a)pyrene:
Current Status – High
Predicted Status by 2015 –
High

Benzo (ghi) perelyene and
indeno (123-cd) pyrene:
Current Status – Moderate
Predicted Status by 2015 –
Moderate

Benzo (a) and (k)
fluoranthene:
Current Status – High
Predicted Status by 2015 –
High

Morphology:
Current Status – Supports
Good
Predicted Status by 2015 –
Supports Good
Current Status: Fail

Morphology:
Current Status – Supports
Good
Predicted Status by 2015 –
Supports Good
Current Status: Good

Benzo (ghl) perelyene and
indeno (123-cd) pyrene:
Current Status – High
Predicted Status by 2015 –
High

GB110059032180
River Tawe - confluence with
Twrch to tidal limit

GB110058032430
River Neath - confluence with
Nedd Fechan and Mellte to
tidal limit

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Information on
chemical status

Water body ID No.
and name

Current Status: Does not
require assessment

River
GB110059025690
River Tawe – confluence
with Nant Cwmgelli to
tidal limit

Tidal Lagoon Swansea Bay plc

Morphology:
Current Status – Supports
Good
Predicted Status by 2015
– Supports Good
Chemical Status: Does not
require assessment

GB110059025700
Crymlyn Brook –
Headwater to confluence
with Tennant Canal
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Chemical Status: Does not
require assessment

GB71010012
Neath and Tennant

Aldrin, Dieldrin, Endrin and
Isodrin:
Current Status – High
Predicted Status by 2015 –
High

Trichlorobenzenes:
Current Status – High
Predicted Status by 2015 –
High

Tributyltin Compounds:
Current Status – High
Predicted Status by 2015 –
High

Nickel and its Compounds:
Current Status – High
Predicted Status by 2015 –
High

Mercury and its Compounds:
Current Status – High
Predicted Status by 2015 –
High

Octylphenol:

Nonylphenol:
Current Status – High
Predicted Status by 2015 –
High

Nickel and its Compounds:
Current Status – High
Predicted Status by 2015 –
High

Mercury and its Compounds:
Current Status – High
Predicted Status by 2015 –
High

Lead and its Compounds:
Current Status – High
Predicted Status by 2015 –
High

Fluoranthene:
Current Status – High
Predicted Status by 2015 –
High

Dichloromethane:
Current Status – High
Predicted Status by 2015 –
High

Current Status – High
Predicted Status by 2015 –
High

Fluoranthene:
Current Status – High
Predicted Status by 2015 –
High

Lead and its Compounds:
Current Status – High
Predicted Status by 2015 –
High

GB110059032180
River Tawe - confluence with
Twrch to tidal limit

GB110058032430
River Neath - confluence with
Nedd Fechan and Mellte to
tidal limit

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Water body ID No.
and name

River
GB110059025690
River Tawe – confluence
with Nant Cwmgelli to
tidal limit

Tidal Lagoon Swansea Bay plc
GB110059025700
Crymlyn Brook –
Headwater to confluence
with Tennant Canal
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GB71010012
Neath and Tennant

Project is located
downstream of water body

Trichloroethylene:
Current Status – High
Predicted Status by 2015 –
High

Para-para DDT
Current Status – High
Predicted Status by 2015 –
High

Aldrin, Dieldrin, Endrin and
Isodrin:
Current Status – High
Predicted Status by 2015 –
High

Trichloromethane:
Current Status – High
Predicted Status by 2015 –
High

Tributyltin Compounds:
Current Status – Moderate
Predicted Status by 2015 –
Moderate

Current Status – High
Predicted Status by 2015 –
High

GB110059032180
River Tawe - confluence with
Twrch to tidal limit

Note – text in red indicates WFD failure

Project is located
downstream of water body

Trichloroethylene:
Current Status – High
Predicted Status by 2015 –
High

Tetrachloroethylene:
Current Status – High
Predicted Status by 2015 –
High

Para-para DDT:
Current Status – High
Predicted Status by 2015 –
High

Carbon Tetrachloride:
Current Status – High
Predicted Status by 2015 –
High

GB110058032430
River Neath - confluence with
Nedd Fechan and Mellte to
tidal limit

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Hydrological
relationship with
Project

Water body ID No.
and name

Project is located
downstream of water
body

River
GB110059025690
River Tawe – confluence
with Nant Cwmgelli to
tidal limit

Tidal Lagoon Swansea Bay plc

Project is located
downstream of water
body

GB110059025700
Crymlyn Brook –
Headwater to confluence
with Tennant Canal
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Project is located
downstream of water
body

GB71010012
Neath and Tennant

Current Status – Good
No biological status data
provided in RBMP

No biological data provided in
RBMP or WAP

No information provided
within RBMP or WAP

Information on
supporting biological
elements

Information on
supporting chemical
elements

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Dissolved Oxygen:
Current status – High
Predicted status by 2015 –
High

Shellfish Water Directive.
The Neath Estuary
borders Crymlyn Burrows
SSSI

Shellfish Water Directive,
Urban Waste Water
Treatment Directive

N/A – water body is meeting
objective

Good Ecological Potential
by 2015, High Chemical
Status by 2015
N/A – water body is
meeting objective

Good Ecological Potential by
2015

Justification if
overall objective is
not good status by
2015
Protected Area
Designation

Good by 2015

Good

Good by 2015

Good

Yes

Classified as Heavily
Modified?
Current Overall
Status or Potential

Status Objective
(Overall)
Specific Status
Objective(s)

Yes

GB541005900900
Tawe Estuary

Estuarine
GB541005800700
Neath Estuary

Dissolved inorganic
nitrogen:
Current Status – Moderate
Predicted Status by 2015 –
Moderate

Dissolved Oxygen:
Current Status – High (WAP)
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From RMP
Not at risk - Nitrate.
Probably not at risk for
diffuse pesticides;
phosphorous, chlorinated

Terrestrial ecosystems probably at risk

Drinking Water Protected
Area
Bathing Water Directive,
Natura 2000 (Habitats and /
or Birds Directive). Shellfish
Water Directive

Bathing Water Directive,
Freshwater Fish Directive,
Natura 2000 (Habitats and /
or Birds Directive, Shellfish
Water Directive
Phytoplankton:
Current Status – Bad
Predicted Status by 2015 –
Bad

Phytoplankton:
Current Status – High
Predicted Status by 2015 –
High (WAP)
Annex 8: High (WAP)
Current Status – Good (WAP)

Good Quantitative Status by
2015, Good Chemical Status
by 2027
Disproportionately
expensive

Good Ecological Status by
2027, Good Chemical Status
by 2015
Disproportionately expensive.

Good Ecological Potential by
2027, High Chemical Status
by 2015
Disproportionately
expensive. Technically
infeasible

Poor (Overall Class)

Groundwater
GB41002G201000 Swansea
Carboniferous Coal
Measures
N/A

Good by 2027

Good (Waterbody Action
Plan) Moderate (RBMP)

No

Coastal Water
GB611008590001
Bristol Channel Outer North

Good by 2027

Moderate (Waterbody
Action Plan)
Bad (RBMP)
Good by 2027

Yes

GB641008260000
Swansea Bay

WFD Baseline Data (Transitional, Coastal Waters, Groundwater)

Water body ID No.
and name

Table 3.2

Tidal Lagoon Swansea Bay plc

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Information on
Quantitative Status
(Groundwater Only)

Tidal Regime - Freshwater
Flow:
Current status – Supports
Good
Predicted status by 2015 –
Supports Good
N/A

Information on
supporting hydromorphological
conditions

Tidal Regime - Freshwater
Flow:
Current status – Supports
Good
Predicted status by 2015 –
Supports Good
N/A

Estuarine
GB541005800700
Neath Estuary

GB541005900900
Tawe Estuary

Water body ID No.
and name

N/A

Toluene:
Current Status – High
Predicted Status by 2015 –
High
No information provided
within RBMP or WAP

Copper:
Current Status – High
Predicted Status by 2015 –
High

N/A

Morphology:
Current Status – Supports
Good
Predicted Status by 2015 –
Supports Good

Coastal Water
GB611008590001
Bristol Channel Outer North

Dissolved oxygen:
Current Status – High
Predicted Status by 2015 –
High

GB641008260000
Swansea Bay

Tidal Lagoon Swansea Bay plc
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Saline Intrusion:
Current Status – Good

Impact on Surface Waters:
Current Status – Good
Predicted Status by 2015 –
Good

Impact on Wetlands:
Current Status – Good
Predicted Status by 2015 –
Good

Current Status: Good

Not at risk - Saline intrusion

Groundwater
GB41002G201000 Swansea
Carboniferous Coal
Measures
substance, hazardous
substance

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Does not require assessment

Information on
Chemical Status

Hexachlorobenzene:
Current status – High
Predicted status by 2015 –
High

Mercury and its
Compounds:
Current status – High
Predicted status by 2015 –
High

Mercury and its Compounds:

Hexachlorocyclohexane:
Current status – High
Predicted status by 2015 –
High

Hexachlorobutadiene:
Current status – High
Predicted status by 2015 –
High

Cadmium and its Compounds:
Current status – High
Predicted status by 2015 –
High

Lead and its Compounds:
Current status – High
Predicted status by 2015 –
High

Nickel and its Compounds:
Current status – High
Predicted status by 2015 –
High

1,2-dichloroethane:
Current status – High
Predicted status by 2015 –
High

Benzene:
Current status – High
Predicted status by 2015 –
High

1,2-dichloroethane:
Current status – High
Predicted status by 2015 –
High

Current Status: Good

Coastal Water
GB611008590001
Bristol Channel Outer North

Current Status: Good

GB641008260000
Swansea Bay

Current Status: Good

Estuarine
GB541005800700
Neath Estuary

GB541005900900
Tawe Estuary

Water body ID No.
and name

Tidal Lagoon Swansea Bay plc
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Saline Intrusion:
Current Status – Good
Predicted Status by 2015 Good

Impact on Surface Waters:
Current Status – Poor
Predicted Status by 2015 –
Poor

Impact on Wetlands:
Current Status – Good
Predicted Status – Good

General Chemical Test:
Current Status – Good
Predicted Status by 2015 –
Good

Drinking Water Protected
Area: Current Status – Good
Predicted Status by 2015 –
Good

Current Status: Poor

Water Balance:
Current Status – Good
Predicted Status by 2015 –
Good

Groundwater
GB41002G201000 Swansea
Carboniferous Coal
Measures
Predicted Status by 2015 –
Good

GB541005900900
Tawe Estuary

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Water body ID No.
and name

Estuarine
GB541005800700
Neath Estuary
GB641008260000
Swansea Bay

Tidal Lagoon Swansea Bay plc

Para-para DDT:
Current status – High

DDT Total:
Current status – High
Predicted status by 2015 –
High

Carbon Tetrachloride:
Current status – High
Predicted status by 2015 –
High

Aldrin, Dieldrin, Endrin and
Isodrin:
Current status – High
Predicted status by 2015 –
High

Trichloromethane:
Current status – High
Predicted status by 2015 –
High

Trichlorobenzenes:
Current status – High
Predicted status by 2015 –
High

Pentachlorophenol:
Current status – High
Predicted status by 2015 –
High

Current status – High
Predicted status by 2015 –
High

Coastal Water
GB611008590001
Bristol Channel Outer North
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Groundwater
GB41002G201000 Swansea
Carboniferous Coal
Measures

Water body is considered
at risk of physical or
morphological alteration
as a result of dredging

Water body is considered at
risk of physical or
morphological alteration as a
result of dredging

Additional
information from
the Waterbody
Action Plans (WAPs)

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Water body is considered
Water body is also
probably at risk of point
considered probably at
source pollution as a result
risk from point and diffuse
from dangerous substances
source pollution as a
and sanitary determinands,
result of organic
and also from diffuse source
enrichment and sanitary
pollution as a result of
determinands
nutrient nitrogen
Note – text in red indicates WFD failure

The grid connection route
crosses this water body,
with the Project located
directly adjacent

A small proportion of the
offshore element of the
Project is located within this
water body

Hydrological
relationship with
Project

Estuarine
GB541005800700
Neath Estuary

GB541005900900
Tawe Estuary

Water body ID No.
and name

Water body is considered
probably at risk of diffuse
source pollution as a result
of nutrient nitrogen, and
from physical or
morphological alteration as
a result from shoreline
structures

Water body is considered
probably at risk of physical or
morphological alteration as a
result of dredge spoil
replacement. It is also
considered probably at risk
from invasive species

Trichloroethylene:
Current status – High
Predicted status by 2015 –
High
The Project is located directly
adjacent to this water body

Tetrachloroethylene:
Current status – High
Predicted status by 2015 –
High

Predicted status by 2015 –
High

Coastal Water
GB611008590001
Bristol Channel Outer North

The offshore element of the
Project is located within this
water body

GB641008260000
Swansea Bay

Tidal Lagoon Swansea Bay plc
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The offshore element of the
Project is located directly
adjacent to this
groundwater water body,
with the grid connection
route and other limited
land-based works located
within the water body
Water body is considered
probably not at risk - Diffuse
Source Urban and Transport
Pressure Drinking, Water
and Abstraction

Groundwater
GB41002G201000 Swansea
Carboniferous Coal
Measures

Tidal Lagoon Swansea Bay plc
3.3.0.4

3.3.0.5

In summary, the WFD baseline information shows that:
i.

the Swansea Bay Coastal water body is failing under the WFD, because of
phytoplankton and dissolved inorganic nitrogen;

ii.

the River Tawe – confluence with Twrch to tidal limit is failing because of Benzo
(ghi) perelyene and indeno (123-cd) pyrene;

iii.

the River Tawe – confluence with Nant Cwmgelli to tidal limit is failing in relation
to its ecological potential. Annex B of the RBMP gives the water body the code of
‘M3a’ as the justification for not achieving good status by 201511. Annex E, states
that for water bodies coded as ‘M3a’, the confirmed reason for failure is a
physical modification for flood prevention. The Annex identifies that although
there are ‘technical solutions to address the ecological impact caused by the
physical modification are under development and their effectiveness is not yet
known’

iv.

Crymlyn Brook – headwater to confluence with Tennant Canal is failing, but there
is no information available on its reasons for failure;

v.

Swansea Carboniferous Coal Measures is failing for its poor chemical status and
the resultant impact on Surface Waters; and

vi.

the Neath Estuary, Tawe Estuary, Bristol Channel Outer North, River Neath –
confluence with Nedd Fechan and Mellte to tidal limit and the Neath and Tennant
water bodies are meeting the WFD objective of Good Status.

From information contained in the WAPs, Swansea Bay Coastal water body is
considered to be at risk of failing to meet its WFD objectives as a result of enhanced
levels of nutrient nitrogen, and also because of coastal morphological changes, due to
shoreline structures. This is likely because of the urbanised nature of the land bordering
Swansea Bay, including the conurbations of Swansea and Port Talbot.
WFD mitigation measures for water bodies

3.3.0.6

Information in Appendix B of the Western Wales RBMP (Water body status objectives)
suggests that all relevant mitigation measures are in place for heavily modified water
bodies apart from Swansea Bay and River Tawe – confluence with Nant Cwmgelli to
tidal limit. These mitigation measures, should they be implemented, could improve the
WFD status of the water body. The mitigation measures are:
Swansea Bay

11

I.

indirect / offsite mitigation (offsetting measures);

II.

alter timing of dredging / disposal;

III.

reduce sediment resuspension;

IV.

reduce impact of dredging;

V.

prepare a dredging / disposal strategy;

http://www.environment-agency.gov.uk/research/planning/125095.aspx

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment
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Tidal Lagoon Swansea Bay plc
VI.

avoid the need to dredge (e.g. minimise under-keel clearance; use fluid mud
navigation; flow manipulation or training works);

VII.

operational and structural changes to locks, sluices, weirs, beach control, etc;

VIII.

preserve and where possible enhance ecological value of marginal aquatic
habitat, banks and riparian zone;

IX.

managed realignment of flood defence;

X.

bank rehabilitation / reprofiling;

XI.

preserve and, where possible, restore historic aquatic habitats;

XII.

removal of hard bank reinforcement or replacement with soft engineering
solution; and

XIII.

remove obsolete structure.

River Tawe – confluence with Nant Cwmgelli to tidal limit
i.

educate landowners on sensitive management practices (urbanisation);

ii.

preserve and where possible enhance ecological value of marginal aquatic
habitat, banks and riparian zone;

iii.

alter channel bed (within culvert);

iv.

re-open existing culverts;

v.

preserve and, where possible, restore historic aquatic habitats; and

vi.

remove hard bank reinforcement / revetment, or replace with soft engineering
solution.

3.4

Relationship of the Project to relevant WFD water bodies (Stage 3)

3.4.0.1

This section provides more information about the components of the Project and their
relationship to the WFD water bodies included in this assessment. This section
determines which components of the Project have the potential to affect the WFD
objectives of the water bodies.

3.4.0.2

Where the components of the Project are relevant to the WFD's objectives, those
components are taken forward to Stage 4 of this assessment (Preliminary Assessment).
If the components of the Project are not considered relevant to the WFD, they are not
taken forward to Stage 4 and are screened out at this stage.

3.4.0.3

Table 3.3 presents further details of the elements associated with the Project and their
relationships with the WFD water bodies identified above.

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment
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Construction and long term presence of
Lagoon walls within the Swansea Bay
Coastal water body. Also, partly adjacent
to the Bristol Channel Outer North Coastal
water body, Neath Estuary and Tawe
Estuary water bodies.

Lagoon seawalls

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Operation within the Swansea Bay Coastal
water body and partly adjacent to the
Bristol Channel Outer North Coastal water
body. Adjacent to the Tawe Estuary water
body and Neath Estuary water body, and
associated rivers upstream.

Construction involves:
• dredging to provide approximately
3
7.3million m of sediment for use in
geotextile tubes and seawall;
3
• disposal of approximately 0.8million m
unsuitable material; and
• outer protection of rock armour of various
grades.

Options for fixed speed or variable speed
turbines are being considered – worst case
assessment is based on 16 fixed speed
turbines.
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Yes – excavation of the seabed, formation of
cofferdam and dewatering of cofferdam could have
a potential short-term impact on the Swansea Bay
Coastal water body’s chemistry and biology.
Disposal of unsuitable material could have a
potential short-term impact on the Bristol Channel
Outer North Coastal Water body. The cofferdam
structure will be removed prior to operation of the
Lagoon and as such there will be no impacts during
this stage.
Yes – construction/placement of the turbines and
sluice gates within the housing structure will be
undertaken in the dry and as such no further impacts
above those for the “Temporary cofferdam for
turbine and sluice gate house construction”
component are anticipated during construction.
However, there are potential long-term impacts on
the hydromorphology and biology (fish and other
biology) of the Swansea Bay Coastal water body, and
upstream estuarine and river water bodies through
alteration of coastal processes and flows.
Yes – construction of Lagoon seawalls could have a
potential short-term impact on the chemistry and
biology of Swansea Bay Coastal water body.
Disposal of unsuitable material could have a
potential short-term impact on the Bristol Channel
Outer North Coastal water body.
Presence of Lagoon seawalls during operation could
have a potential long-term impact on the
hydromorphology and biology (fish and other
biology) of the Swansea Bay Coastal water body, and
Excavation of bed level for turbine housing
and formation of temporary cofferdam from
either sediment filled Geotubes and rock
armour or sheet piles. Dredged material will
be reused as part of construction of the
Lagoon seawalls. Any unsuitable material will
be disposed of at the licensed Swansea Bay
Outer Disposal Grounds.

Construction within the Swansea Bay
Coastal water body. Partly adjacent to the
Bristol Channel Outer North Coastal Water
body.

Turbines and sluice
gates

Relevant to WFD?

Details / Comments

Relevant WFD water bodies

Relationship of the Project component with relevant WFD water bodies

Development
Component
Temporary
cofferdam for
construction of
turbine and sluice
gate housing
structure

Table 3.3

Tidal Lagoon Swansea Bay plc

Removal of existing seawall at Port of
Swansea entrance.

Construction works on the outer extent of
the Tawe Estuary transitional water body
and Swansea Bay Coastal water body.

Construction and operation within the
Swansea Bay water body.

Removal of Port of
Swansea eastern
breakwater

Mariculture

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Piled construction of dolphin piles (steel piles
each 2m in diameter) placed at 50 to 100m
intervals at a distance of 500m from the
outside of the turbine and sluice gate
structure.

Construction within Swansea Bay Coastal
water body.

Dolphin piles

Construction of Oyster spatting ponds by
eastern seawall and lobster hatchery in the
Western Landfall Building.

Pontoons and boating facilities. Dredged
sailing area within Lagoon.

Construction and operation within the
Swansea Bay Coastal water body.

Boating centre
slipways and sailing
area associated
with western
landfall

Details / Comments

Relevant WFD water bodies

Development
Component

Tidal Lagoon Swansea Bay plc
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upstream estuarine and river water bodies through
alteration of coastal processes and flows.
There is a potential impact during operation on the
saline wedge and hence the Swansea Carboniferous
Coal Measures Groundwater water body.
No –would result in minimal construction within the
water body for boating centre and slipway. Best
practice construction methods and environmental
management would minimise impacts. Construction
dredging for sailing area would form part of Lagoon
seawall construction and is discussed above under
“Lagoon seawalls”. Any additional dredging would
be minimal.
During operation, maintenance dredging would be
required in the Lagoon and any maintenance
dredging for the boating area would be covered
within this. This potential impact is covered under
the “Maintenance Dredging” component.
No – Short term works and best construction
practice will be employed. During operation no
impact on the biological, chemical or
hydromorphological supporting elements are
anticipated. No long term impacts are anticipated.
No – short term demolition impacts from removal of
breakwater wall will result in localised disturbance of
sediments and impacts on water quality, but no long
term impacts are anticipated.
No – minimal construction within the water body,
and no anticipated construction or operational
impacts through utilising best practice construction
methods and environmental / mariculture
management.

Relevant to WFD?

Construction within the Swansea Bay
Coastal water body and Carboniferous
Coal Measures Groundwater, adjacent to
the Tawe Estuary water body and within
the Neath Estuary water body.

Grid Connection
cable route

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Construction works adjacent to Swansea
Bay Coastal water body.

Other features
including coastal
landscaping

The electrical output from the Project will be
transferred to the Baglan substation, east of
the Neath Estuary, via three cables laid
underground in a single trench. The route
would be within the western Lagoon seawall;
it would then follow existing linear routes
(roads/pavements) and pass through Crymlyn
Burrows SSSI either along or adjacent to the
existing tracks.
It will then cross the Neath estuary to reach
Baglan substation.

Material (generated from capital and
maintenance dredging activities) used to
landscape beach area within the Lagoon
footprint.

It is anticipated that maintenance dredging
within the Lagoon will not need to start until
10 to 15 years after the completion of
construction and then be performed
approximately every two years. However, the
need to do so will be monitored. Based on
this monitoring a dredging strategy will be
developed and a licence for disposal will be
discussed and agreed with NRW.
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No – minimal works on high water to terrestrial area
within Lagoon footprint. No further change to
hydromorphological dynamics of the water body. .
(note capital dredging is discussed under “Lagoon
seawalls”)
No – All onshore construction associated with laying
cable along the proposed grid connection route
would be subject to best practice pollution
prevention measures, which are considered
sufficient to mitigate any impact upon WFD water
bodies. The crossing of Neath estuary will either be
by the use of existing infrastructure or by directional
drill and, with standard good construction practice,
will not affect the Neath Estuary water body. The
cable will be laid within the newly installed Lagoon
seawalls, which is considered within the “Geotubes
and rock armoured lagoon seawalls” component.

Yes – potential impacts to biological, chemical and
hydromorphological elements during construction.
Additional maintenance dredging above that already
undertaken for Port operation is not anticipated
(Chapter 6, Environmental Statement) and therefore
no long term impacts are anticipated.
Yes – localised potential impacts on biological,
hydromorphological and chemical WFD elements.
Disposal of material could have a potential shortterm impact on the Bristol Channel Outer North
Coastal Water body. (note capital dredging is
discussed under “Lagoon seawalls”)

Widen approach and new Lagoon seawall to
become western training wall. Dredging
maintenance once construction complete.

Construction works within the Neath
Estuary transitional water body and
Swansea Bay coastal water body.

Operational works within Swansea
Channel and the Lagoon within the
Swansea Bay coastal water body.
Adjacent to Bristol Channel Outer North
Coastal Water body.

Relevant to WFD?

Details / Comments

Relevant WFD water bodies

Maintenance
Dredging

Development
Component
Widening works to
Neath Harbour
Channel

Tidal Lagoon Swansea Bay plc

No – maintaining of operational conditions, as
addressed within this assessment, or removal of
turbines, sluice gates and other electrical
infrastructure, which following implementation of
best practice construction methods would not affect
biological, chemical or hydromorphological WFD
elements.

No additional comments

Lifetime of the project is 120 years. On
decommissioning, continued operation
within the Swansea Bay Coastal water
body, or cessation of operation and
maintenance activities and works to
remove turbines and sluice gates will
occur.
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Relevant to WFD?

Details / Comments

Relevant WFD water bodies

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Development
Component
Decommissioning
(maintain, upgrade
and extend use, or
remove turbines
and continue
leisure use

Tidal Lagoon Swansea Bay plc

Tidal Lagoon Swansea Bay plc
3.4.0.4

Table 3.3 details those components of the Project that are considered to be potentially
relevant to the WFD objectives of the water bodies identified, namely:
i.

temporary cofferdam for turbine and sluice gate housing (construction);

ii.

turbines and sluice gates (operation);

iii.

Lagoon seawalls (construction and operation);

iv. widening works to Neath Harbour channel (construction); and
v.

maintenance dredging (operation)

3.4.0.5

These components are therefore screened in to Stage 4, the WFD preliminary
assessment.

3.4.0.6

All other components of the Project are screened out of the preliminary assessment,
and not taken forward for assessment at Stage 4, as it is not considered that they could
affect the achievement of the WFD objectives of the relevant water bodies.

3.5

WFD preliminary assessment (Stage 4)

3.5.0.1

This section reports the preliminary assessment. It assesses each component of the
Project that has been identified as being relevant to the WFD (Stage 3) against the
water bodies within the study area (Stage 1). The assessment has been undertaken on
the basis of whether the works undertaken as part of the Project are likely to result in:
I.

failure to achieve good ecological status or good ecological potential within the
water body;

II.

failure to prevent any deterioration in groundwater status, ecological status or
ecological potential within the water body;

III. permanent exclusion of, or compromised achievement of, WFD objectives in the
water body (or other water bodies);
IV. non-compliance or compromised implementation of other EU legislation; and
V.

prevention of the water body in meeting any of the mitigation measures specified
in the RBMP, either now or in the future.

3.5.0.2

In general, construction of the Project will have a temporary impact on the surrounding
environment, for example impacts in respect of noise and increased suspended solids.
However, there could be longer term impacts associated with construction, such as
permanent loss of habitat beneath the footprint of the Project, or deterioration of
potentially important marine flora, fauna or fish. During operation, longer term impacts
are anticipated, some negative and others potentially positive.

3.5.0.3

An assessment of the impact of the components of the Project (identified in Table 3.3
above) on each of the water bodies has been undertaken for both the construction and
operation phases. The results of this assessment are presented in Tables 3.4 – 3.13
respectively. These tables provide a matrix of the potential impacts of the components
against the WFD Elements for the water bodies, listed in Appendix B of the RBMP.

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment
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Changes in currents around the structure
potentially affecting navigation of migratory
fish heading to the river
Construction
Noise, vibration and artificial light
disturbance, release of contaminants and
suspension of sediment potentially
affecting fish migration routes to the river
Operation
Changes in currents around the structure
potentially affecting navigation of migratory
fish heading to the river

Construction
Noise, vibration and artificial light
disturbance, release of contaminants and
suspension of sediment potentially affecting
fish migration routes to the river
Operation
No operational impacts anticipated
Construction
No construction impacts anticipated
Operation
Entrainment of fish in turbines potentially
affecting fish migration routes to the river

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Lagoon
seawalls

Turbines and
sluice gates

Temporary
cofferdam for
construction
of turbine and
sluice gate
housing

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Preliminary assessment of Project components against WFD elements of the River Neath – confluence with Nedd Fechan and Mellte to tidal
limit

GB110058032430 – River Neath – confluence with Nedd Fechan and Mellte to tidal limit
WFD Elements Biological Quality Elements (comprising,
Chemical and Physico-Chemical Elements
but not limited to: phytoplankton, other
(comprising, but not limited to:
aquatic flora (macrophytes and
transparency, thermal conditions,
phytobenthos), benthic invertebrate fauna oxygenation conditions, salinity, nutrient
and fish fauna)
conditions, and specific pollutants)

Table 3.4

Tidal Lagoon Swansea Bay plc

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Maintenance
Dredging
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Widening
works to
Neath Harbour
channel

Construction
Noise, vibration and artificial light
disturbance, release of contaminants and
suspension of sediment potentially
affecting fish migration routes to the river
Operation
No operational impacts anticipated
Construction
No construction impacts anticipated
Operation
Release of contaminants and suspension of
sediment potentially affecting fish
migration routes to the river

Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

GB110058032430 – River Neath – confluence with Nedd Fechan and Mellte to tidal limit
WFD Elements Biological Quality Elements (comprising,
Chemical and Physico-Chemical Elements
but not limited to: phytoplankton, other
(comprising, but not limited to:
aquatic flora (macrophytes and
transparency, thermal conditions,
phytobenthos), benthic invertebrate fauna oxygenation conditions, salinity, nutrient
and fish fauna)
conditions, and specific pollutants)

Tidal Lagoon Swansea Bay plc

Construction
Noise, vibration and artificial light
disturbance, release of contaminants and
suspension of sediment potentially
affecting fish migration routes to the river
Operation
No operational impacts anticipated
Construction
No construction impacts anticipated.
Operation
Entrainment of fish in turbines potentially
affecting fish migration routes to the
river. Changes in currents around the
structure potentially affecting navigation
of migratory fish heading to the river
Construction
Noise, vibration and artificial light
disturbance, release of contaminants and
suspension of sediment potentially
affecting fish migration routes to the river
Operation
Changes in currents around the structure
potentially affecting navigation of
migratory fish heading to the river

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Lagoon
seawalls

Turbines and
sluice gates

Temporary
cofferdam for
construction
of turbine and
sluice gate
housing

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth
variation; quantity, structure and substrate of the
bed; structure of the intertidal zone, quantity and
dynamics of flow) and tidal regime (freshwater flow,
wave exposure))

Preliminary assessment of Project components against WFD elements of the River Tawe – confluence with Twrch to tidal limit

GB110059032180 – River Tawe – confluence with Twrch to tidal limit
WFD Elements Biological Quality Elements (comprising,
Chemical and Physico-Chemical Elements
(comprising, but not limited to:
but not limited to: phytoplankton, other
transparency, thermal conditions,
aquatic flora (macrophytes and
oxygenation conditions, salinity, nutrient
phytobenthos), benthic invertebrate
conditions, and specific pollutants)
fauna and fish fauna)

Table 3.5

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated
Operation
Release of contaminants and suspension
of sediment potentially affecting fish
migration routes to the river

Maintenance
Dredging

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Widening
works to
Neath Harbour
channel
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

GB110059032180 – River Tawe – confluence with Twrch to tidal limit
WFD Elements Biological Quality Elements (comprising,
Chemical and Physico-Chemical Elements
(comprising, but not limited to:
but not limited to: phytoplankton, other
transparency, thermal conditions,
aquatic flora (macrophytes and
oxygenation conditions, salinity, nutrient
phytobenthos), benthic invertebrate
conditions, and specific pollutants)
fauna and fish fauna)

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth
variation; quantity, structure and substrate of the
bed; structure of the intertidal zone, quantity and
dynamics of flow) and tidal regime (freshwater flow,
wave exposure))

Changes in currents around the structure
potentially affecting navigation of
migratory fish heading to the river
Construction
Noise, vibration and artificial light
disturbance, release of contaminants and
suspension of sediment potentially
affecting fish migration routes to the river
Operation
Changes in currents around the structure
potentially affecting navigation of
migratory fish heading to the river

Construction
Noise, vibration and artificial light
disturbance, release of contaminants and
suspension of sediment potentially
affecting fish migration routes to the river
Operation
No operational impacts anticipated
Construction
No construction impacts anticipated.
Operation
Entrainment of fish in turbines potentially
affecting fish migration routes to the river

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Lagoon
seawalls

Turbines and
sluice gates

Temporary
cofferdam for
construction
of turbine and
sluice gate
housing

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Preliminary assessment of Project components against WFD elements of the River Tawe – confluence with Nant Cwmgelli to tidal limit

GB110059025690 – River Tawe – confluence with Nant Cwmgelli to tidal limit
WFD
Chemical and Physico-Chemical Elements
Biological Quality Elements (comprising,
Elements
(comprising, but not limited to:
but not limited to: phytoplankton, other
transparency, thermal conditions,
aquatic flora (macrophytes and
oxygenation conditions, salinity, nutrient
phytobenthos), benthic invertebrate
conditions, and specific pollutants)
fauna and fish fauna)

Table 3.6

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated
Operation
Release of contaminants and suspension
of sediment potentially affecting fish
migration routes to the river

Maintenance
Dredging

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Widening
works to
Neath
Harbour
channel
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

GB110059025690 – River Tawe – confluence with Nant Cwmgelli to tidal limit
WFD
Chemical and Physico-Chemical Elements
Biological Quality Elements (comprising,
Elements
(comprising, but not limited to:
but not limited to: phytoplankton, other
transparency, thermal conditions,
aquatic flora (macrophytes and
oxygenation conditions, salinity, nutrient
phytobenthos), benthic invertebrate
conditions, and specific pollutants)
fauna and fish fauna)

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

http://homepage.ntlworld.com/doyle58/history.htm

Changes in currents around the structure
potentially affecting navigation of
migratory fish heading to the river. This
river is not considered to be an important
watercourse for migratory fish due to its
limited hydrological connectivity with
Swansea Bay and anecdotal information
regarding fish species present

Construction
Noise, vibration and artificial light
disturbance, release of contaminants and
suspension of sediment potentially
affecting fish migration routes. This river is
not considered to be an important
watercourse for migratory fish due to its
limited hydrological connectivity with
Swansea Bay and anecdotal information
12
regarding fish species present
Operation
No operational impacts anticipated
Construction
No construction impacts anticipated.
Operation
Entrainment of fish in turbines potentially
affecting fish migration routes to the river

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

12

Turbines and
sluice gates

Temporary
cofferdam for
construction
of turbine and
sluice gate
housing

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Preliminary assessment of Project components against WFD elements of the Crymlyn Brook – headwater to confluence with Tennant Canal

GB110059025700 – Crymlyn Brook – headwater to confluence with Tennant Canal
WFD
Chemical and Physico-Chemical Elements
Biological Quality Elements (comprising,
Elements
(comprising, but not limited to:
but not limited to: phytoplankton, other
transparency, thermal conditions,
aquatic flora (macrophytes and
oxygenation conditions, salinity, nutrient
phytobenthos), benthic invertebrate
conditions, and specific pollutants)
fauna and fish fauna)

Table 3.7

Tidal Lagoon Swansea Bay plc

This river is not considered to be an
important watercourse for migratory fish
due to its limited hydrological connectivity
with Swansea Bay and anecdotal
information regarding fish species
present.
Operation
Changes in currents around the structure
potentially affecting navigation of
migratory fish heading to the river. This
river is not considered to be an important
watercourse for migratory fish due to its
limited hydrological connectivity with
Swansea Bay and anecdotal information
regarding fish species present
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
Noise, vibration and artificial light
disturbance, release of contaminants and
suspension of sediment potentially
affecting fish migration routes to the river

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Widening
works to
Neath
Harbour
channel

Lagoon
seawalls

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

GB110059025700 – Crymlyn Brook – headwater to confluence with Tennant Canal
WFD
Chemical and Physico-Chemical Elements
Biological Quality Elements (comprising,
Elements
(comprising, but not limited to:
but not limited to: phytoplankton, other
transparency, thermal conditions,
aquatic flora (macrophytes and
oxygenation conditions, salinity, nutrient
phytobenthos), benthic invertebrate
conditions, and specific pollutants)
fauna and fish fauna)

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Construction
No construction impacts anticipated
Operation
Release of contaminants and suspension
of sediment potentially affecting fish
migration routes to the river. This river is
not considered to be an important
watercourse for migratory fish due to its
limited hydrological connectivity with
Swansea Bay and anecdotal information
regarding fish species present

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Maintenance
Dredging
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

GB110059025700 – Crymlyn Brook – headwater to confluence with Tennant Canal
WFD
Chemical and Physico-Chemical Elements
Biological Quality Elements (comprising,
Elements
(comprising, but not limited to:
but not limited to: phytoplankton, other
transparency, thermal conditions,
aquatic flora (macrophytes and
oxygenation conditions, salinity, nutrient
phytobenthos), benthic invertebrate
conditions, and specific pollutants)
fauna and fish fauna)

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

http://homepage.ntlworld.com/doyle58/history.htm

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

13

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)

Preliminary assessment of Project components against WFD elements of the Neath and Tennant

GB71010012 – Neath and Tennant
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate
fauna and fish fauna)
Temporary
Construction
cofferdam for Noise and vibration disturbance, release
of contaminants and suspension of
construction
of turbine and sediment potentially affecting fish
migration routes to the river. This river is
sluice gate
not considered to be an important
housing
watercourse for migratory fish due to its
structure
limited hydrological connectivity with
Swansea Bay and anecdotal information
13
regarding fish species present
Operation
No operational impacts anticipated
Turbines and
Construction
sluice gates
No construction impacts anticipated.
Operation
Entrainment of fish in turbines potentially
affecting fish migration routes to the river.
Changes in currents around the structure
potentially affecting navigation of
migratory fish heading to the river. This
river is not considered to be an important
watercourse for migratory fish due to its
limited hydrological connectivity with
Swansea Bay and anecdotal information
regarding fish species present

Table 3.8

Tidal Lagoon Swansea Bay plc

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

GB71010012 – Neath and Tennant
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate
fauna and fish fauna)
Lagoon
Construction
seawalls
Release of contaminants and suspension
of sediment potentially affecting fish
migration routes to the river. This river is
not considered to be an important
watercourse for migratory fish due to its
limited hydrological connectivity with
Swansea Bay and anecdotal information
regarding fish species present
Operation
Changes in currents around the structure
potentially affecting navigation of
migratory fish heading to the river. This
river is not considered to be an important
watercourse for migratory fish due to its
limited hydrological connectivity with
Swansea Bay and anecdotal information
regarding fish species present
Widening
Construction
works to
No construction impacts anticipated.
Neath
Operation
Harbour
No operational impacts anticipated
channel
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)

Tidal Lagoon Swansea Bay plc

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

GB71010012 – Neath and Tennant
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate
fauna and fish fauna)
Maintenance
Construction
Dredging
No construction impacts anticipated
Operation
Release of contaminants and suspension
of sediment potentially affecting fish
migration routes to the river. This river is
not considered to be an important
watercourse for migratory fish due to its
limited hydrological connectivity with
Swansea Bay and anecdotal information
regarding fish species present
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)

Tidal Lagoon Swansea Bay plc

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Lagoon
seawalls

Construction
No construction impacts anticipated
Operation
Entrainment of fish in turbines potentially
affecting fish migration routes to the
estuary. Noise and vibration from turbine
operation potentially affecting fish and
other aquatic fauna

Turbines and
sluice gates

Changes in currents around the structure
potentially affecting navigation of
migratory fish heading to the river
Construction
Noise and vibration potentially affecting
fish and other aquatic fauna
Potential smothering of benthic habitats
and sterilisation of areas / permanent
losses of habitat. Potential impact on
biology (for example fish and other

Construction
Noise and vibration potentially affecting
fish and other aquatic fauna from piling
activities
Operation
No operational impacts anticipated

Temporary
cofferdam for
construction
of turbine and
sluice gate
housing
structure

Construction
Potential impact on water chemistry (for
example dissolved oxygen, pH and nutrient
conditions) from construction activities
causing increases in suspended sediments
and release of contaminants
Operation

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)
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Construction
Potential changes to depth variation, structure and
substrate of the bed
Operation
Potential changes to depth variation, structure and
substrate of the bed. Potential changes to the tidal
regime, flow regime and wave exposure within the water

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Preliminary assessment of Project components against WFD elements of the Tawe Estuary

GB541005900900 Tawe Estuary
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate
fauna and fish fauna)

Table 3.9

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated
Operation
Potential smothering of benthic habitats
and sterilisation of areas / permanent
losses of habitat. Potential impact on
biology (for example fish and other
aquatic flora and fauna) from dredging
causing increases in suspended sediments
and release of contaminants

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Maintenance
Dredging

Widening
works to
Neath
Harbour
channel

aquatic flora and fauna) from construction
activities causing increases in suspended
sediments and release of contaminants.
Noise and vibration potentially affecting
fish and other aquatic fauna
Operation
Presence of a structure which could affect
the fish migrating to this water body
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

GB541005900900 Tawe Estuary
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate
fauna and fish fauna)

Construction
No construction impacts anticipated
Operation
Potential impact on water chemistry (for
example dissolved oxygen, pH and nutrient
conditions) from dredging causing increases
in suspended sediments and release of
contaminants

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

No operational impacts anticipated

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated
Operation
Potential changes to depth variation, structure and
substrate of the bed.

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

body
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
Entrainment of fish in turbines potentially
affecting fish migration routes in the
estuary. Noise and vibration potentially
affecting fish and other aquatic fauna.
Localised changes in currents around the
structure potentially causing confusion to
migratory fish heading to the rivers
Construction
Noise and vibration potentially affecting
fish and other aquatic fauna.
Potential smothering of benthic habitats
and sterilisation of areas / permanent
losses of habitat. Potential impact on
biology (for example fish and other
aquatic flora and fauna) from construction
activities causing increases in suspended
sediments and release of contaminants
Construction
Potential impact on water chemistry (for
example dissolved oxygen, pH and nutrient
conditions) from construction activities
causing increases in suspended sediments
and release of contaminants
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
Noise and vibration potentially affecting
fish and other aquatic fauna
Operation
No operational impacts anticipated

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Lagoon
seawalls

Temporary
cofferdam for
construction
of turbine and
sluice gate
housing
structure
Turbines and
sluice gates

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)
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Construction
Potential changes to depth variation, structure and
substrate of the bed
Operation
Potential changes to depth variation, structure and
substrate of the bed. Potential changes to the tidal
regime, flow regime and wave exposure within the water
body

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Preliminary assessment of Project components against WFD elements of the Neath Estuary

GB541005800700 – Neath Estuary
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate
fauna and fish fauna)

Table 3.10

Tidal Lagoon Swansea Bay plc

Construction
Potential smothering of benthic habitats
and sterilisation of areas / permanent
losses of habitat. Potential impact on
biology (for example fish and other
aquatic flora and fauna) from construction
activities causing increases in suspended
sediments and release of contaminants.
Noise and vibration potentially affecting
fish and other aquatic fauna
Operation
No operational impacts anticipated
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Tidal Lagoon Swansea Bay
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Maintenance
Dredging

Widening
works to
Neath
Harbour
channel

Operation
Presence of a structure which could affect
the fish migrating to this water body

GB541005800700 – Neath Estuary
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate
fauna and fish fauna)

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
Potential impact on water chemistry (for
example dissolved oxygen, pH and nutrient
conditions) from construction activities
causing increases in suspended sediments
and release of contaminants
Operation
No operational impacts anticipated

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated.
Operation
No operational impacts anticipated

Construction
Potential changes to depth variation, structure and
substrate of the bed
Operation
No operational impacts anticipated
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Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Construction
No construction impacts anticipated
Operation
Noise and vibration potentially affecting fish
and other aquatic fauna. Potential impact
from the entrainment of fish in the turbines.
Localised changes in currents around the
structure potentially causing confusion to
migratory fish heading to the rivers
Construction
Potential smothering of benthic habitats
and sterilisation of areas / permanent loss
of habitats. Noise and vibration potentially
affecting fish and other aquatic fauna
Operation
Presence of a structure which could affect
the fish migrating to this water body

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Lagoon
seawalls

Turbines and
sluice gates

Construction
Potential impact on water chemistry during
construction from the re-suspension of
sediment and release of contaminants. This
could cause changes to nutrient conditions,
dissolved oxygen, pH and specific pollutants
Operation
Potential impact on water chemistry from the

Construction
Potential impact from changes to the depth variation,
structure and substrate of the bed. Localised change in
seabed depth to position turbines at suitable operating
depth
Operation
No operational impacts anticipated

Construction
Dispersion of suspended sediments and
potential impacts on water quality through
construction and disposal of sediments.
Potential impact on water chemistry during
construction from the re-suspension of
sediment and release of contaminants. This
could cause changes to nutrient conditions,
dissolved oxygen, pH and specific pollutants
Operation
No operational impacts anticipated
Construction
No potential construction impacts identified
Operation
Operation of the turbines potentially causing
changes in water chemistry

Page 51

Construction
Potential impact from changes to the depth variation,
structure and substrate of the bed
Operation
Potential impact from changes to the depth variation,
structure and substrate of the bed. Potential changes to
the tidal regime and wave exposure of the water body

Construction
No potential construction impacts identified
Operation
Localised changes to the depth variation, structure and
substrate of the bed. Potential changes to the tidal regime
and wave exposure of the water body. Increased currents
in the vicinity of the turbines potentially causing localised
areas of scour

Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)

Preliminary Assessment of Project components against WFD elements of the Swansea Bay

GB641008260000 – Swansea Bay
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate fauna
and fish fauna)
Temporary
Construction
cofferdam for Release of contaminants and suspension of
sediment potentially affecting fish migration
construction
of turbine and routes to the rivers. Potential smothering of
benthic habitats and sterilisation of areas /
sluice gate
permanent loss of habitats. Noise and
housing
vibration potentially affecting fish and other
structure
aquatic fauna
Operation
No operational impacts anticipated

Table 3.11

Tidal Lagoon Swansea Bay plc

Construction
No potential construction impacts identified
Operation
Potential smothering of benthic habitats
and sterilisation of areas / permanent loss
of habitats. Noise and vibration potentially
affecting fish and other aquatic fauna

Maintenance
Dredging

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Construction
Noise and vibration potentially affecting fish
and other aquatic fauna
Operation
No potential operational impacts identified

Widening
works to
Neath
Harbour
channel

GB641008260000 – Swansea Bay
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate fauna
and fish fauna)

Construction
Potential impact on water chemistry during
construction from the re-suspension of
sediment and release of contaminants. This
could cause changes to nutrient conditions,
dissolved oxygen, pH and specific pollutants
Operation
No potential operational impacts identified
Construction
No potential construction impacts identified
Operation
Potential impact on water chemistry during
dredging from the re-suspension of sediment
and release of contaminants. This could cause
changes to nutrient conditions, dissolved
oxygen, pH and specific pollutants

impoundment of the long sea outfall within
the Lagoon seawalls

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)

Tidal Lagoon Swansea Bay plc
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Construction
No potential construction impacts identified
Operation
Potential impact from changes to the depth variation,
structure and substrate of the bed

Construction
Potential impact from changes to the depth variation,
structure and substrate of the bed
Operation
No potential operational impacts identified

Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Construction
Potential impact from release of
contaminants and re-suspension of
sediment causing changes in water
chemistry, and thus affecting fish and other
aquatic flora and fauna. Disposal of capital
dredged material will be at a licensed site
within this water body and will be within
the normal volumes that the site is licensed

Operation
No operational impacts anticipated
Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Construction
Potential impact from release of
contaminants and resuspension of sediment
causing changes in water chemistry, and
thus affecting fish and other aquatic flora
and fauna. Disposal of capital dredged
material will be at a licensed site within this
water body and will be within the normal
volumes that the site is licensed for so no
impacts are anticipated

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Lagoon
seawalls

Turbines and
sluice gates

Temporary
cofferdam for
construction
of turbine and
sluice gate
housing
structure

Construction
Potential impact from release of
contaminants and re-suspension of sediment
causing changes in water chemistry
downstream. Disposal of capital dredged
material will be at a licensed site within this
water body and will be within the normal
volumes that the site is licensed for so no
impacts are anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Operation
No operational impacts anticipated

Construction
Potential impact from release of
contaminants and resuspension of sediment
causing changes in water chemistry
downstream. Disposal of capital dredged
material will be at a licensed site within this
water body and will be within the normal
volumes that the site is licensed for so no
impacts are anticipated

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)
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Operation
Potential impacts from the structure changing the tidal
regime and quantity and dynamics of flow

Construction
Disposal of capital dredged material will be at a licensed
site within this water body and will be within the normal
volumes that the site is licensed for so no impacts are
anticipated

Construction
No construction impacts anticipated
Operation
No operational impacts anticipated

Operation
No operational impacts anticipated

Construction
Disposal of capital dredged material will be at a licensed
site within this water body and will be within the normal
volumes that the site is licensed for so no impacts are
anticipated

Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Preliminary assessment of Project components against WFD elements of the Bristol Channel Outer North

GB611008590001 – Bristol Channel Outer North
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate fauna
and fish fauna)

Table 3.12

Tidal Lagoon Swansea Bay plc

Operation
No operational impacts anticipated
Construction
No construction impacts anticipated
Operation
Disposal of maintenance dredged material
will be at a licensed site within this water
body and will be within the normal volumes
that the site is licensed for so no impacts
are anticipated

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Maintenance
Dredging

Widening
works to
Neath
Harbour
channel

Operation
No operational impacts anticipated
Construction
Disposal of capital dredged material will be
at a licensed site within this water body and
will be within the normal volumes that the
site is licensed for so no impacts are
anticipated

for so no impacts are anticipated

GB611008590001 – Bristol Channel Outer North
WFD
Biological Quality Elements (comprising,
Elements
but not limited to: phytoplankton, other
aquatic flora (macrophytes and
phytobenthos), benthic invertebrate fauna
and fish fauna)
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Construction
No construction impacts anticipated
Operation
Disposal of maintenance dredged material will be at a
licensed site within this water body and will be within the
normal volumes that the site is licensed for so no impacts
are anticipated

Operation
No operational impacts anticipated

Operation
No operational impacts anticipated
Construction
No construction impacts anticipated
Operation
Disposal of maintenance dredged material
will be at a licensed site within this water
body and will be within the normal volumes
that the site is licensed for so no impacts are
anticipated

Construction
Disposal of capital dredged material will be at a licensed
site within this water body and will be within the normal
volumes that the site is licensed for so no impacts are
anticipated

Hydromorphological Elements (comprising, but not
limited to: morphological conditions (depth variation;
quantity, structure and substrate of the bed; structure of
the intertidal zone, quantity and dynamics of flow) and
tidal regime (freshwater flow, wave exposure))

Construction
Disposal of capital dredged material will be at
a licensed site within this water body and will
be within the normal volumes that the site is
licensed for so no impacts are anticipated

Operation
No operational impacts anticipated

Chemical and Physico-Chemical Elements
(comprising, but not limited to:
transparency, thermal conditions,
oxygenation conditions, salinity, nutrient
conditions, and specific pollutants)

Tidal Lagoon Swansea Bay plc

Construction
No construction impacts anticipated
Operation
Potential impact on the saline wedge of the groundwater

Construction
No construction impacts anticipated
Operation
No operation impacts anticipated

Construction
No construction impacts anticipated
Operation
No operation impacts anticipated

Lagoon
seawalls

Widening
works to
Neath
Harbour
channel

Maintenance
Dredging

Tidal Lagoon Swansea Bay
Water Framework Directive Assessment

Construction
No construction impacts anticipated
Operation
Potential impact on the saline wedge of the groundwater

Turbines and
sluice gates

Construction
No construction impacts anticipated
Operation
No operation impacts anticipated

Construction
No construction impacts anticipated
Operation
No operation impacts anticipated

Construction
No construction impacts anticipated
Operation
Potential impact on the saline wedge of the groundwater

Construction
No construction impacts anticipated
Operation
Potential impact on the saline wedge of the groundwater

Construction
No construction impacts anticipated
Operation
No operation impacts anticipated
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Chemical Elements
(comprising, but not limited to: Drinking Water Protected Area, General Chemical
Test, Impact on Wetlands, Impact on Surface Waters, Saline Intrusion

Preliminary assessment of Project components against WFD elements of the Swansea Carboniferous Coal Measures

GB41002G201000 – Swansea Carboniferous Coal Measures
WFD
Quantitative Elements (comprising, but not limited to: Impact on
Elements
Wetlands, Impact on Surface Waters, Saline Intrusion and Water
Balance)
Temporary
Construction
cofferdam for No construction impacts anticipated
construction
Operation
of turbine and No operation impacts anticipated
sluice gate
housing
structure

Table 3.13

Tidal Lagoon Swansea Bay plc

Tidal Lagoon Swansea Bay plc

3.5.0.4

Those interactions between the Project and the surrounding WFD water bodies which
are considered to pose a potential risk to the achievement of the objectives of the WFD
in respect of the relevant water body/water bodies are highlighted in red in the
assessment tables above. These components of the Project and interactions have,
therefore, been taken forward to Stage 5, where they are subject to more detailed
assessment of their impact upon the WFD water bodies.

3.5.0.5

Therefore, from Tables 3.4 - 3.13, the potential impacts taken forward for detailed
assessment within Stage 5 are:
i.

potential impact of the Project on migratory fish, causing deterioration of the
biological quality elements in all water bodies other than Swansea Carboniferous
Coal Measures;

ii.

potential impact of the Project on the saline wedge of the groundwater in the
Swansea Carboniferous Coal Measures water body;

iii.

potential impact of construction and maintenance dredging on marine ecology,
through smothering of benthic habitats and release of contaminants and
suspended sediments, in the Neath Estuary, Tawe Estuary, Swansea Bay and
Bristol Channel Outer North water bodies;

iv.

potential impact of the Project causing habitat loss beneath the infrastructure, in
the Swansea Bay water body;

v.

potential impact of the temporary cofferdam (construction only) on aquatic flora
and fauna in the Swansea Bay water body;

vi.

potential impact of construction and operation noise and vibration on aquatic
fauna in the Neath Estuary, Tawe Estuary and Swansea Bay water bodies;

vii.

potential impact of the Project on fish from risk of entrainment in the operational
turbines in the Swansea Bay water body and river water bodies;

viii.

potential impact of the Project on flows, scour and water chemistry from the
operational turbines in the Swansea Bay water body;

ix.

potential impact of the Project on water chemistry and physico-chemical
conditions from general construction activities in the Neath Estuary, Tawe Estuary
and Swansea Bay water bodies;

x.

potential impact of the Project on the hydromorphology (depth variation;
quantity, structure and substrate of the bed, quantity and dynamics of flow and
tidal regime) in the Neath Estuary, Tawe Estuary, Swansea Bay and Bristol Channel
Outer North water bodies; and

xi.

potential impact of the Project on water chemistry from the impoundment of the
long sea outfall within the lagoon wall in the Swansea Bay water body.

WFD mitigation measures assessment
3.5.0.6

Under the WFD, development should not inhibit the implementation of any of the
mitigation measures to enable a water body to achieve Good Potential under the WFD.
As outlined above, the Western Wales RBMP includes a series of mitigation measures
relating to the Swansea Bay Coastal water body and the River Tawe - confluence with
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Nant Cwmgelli to tidal limit River water body. These mitigation measures are not yet in
place, but could be implemented to ensure that the water body achieves its WFD
objectives. The RBMP identifies that the Environment Agency (now NRW) will work with
various sectors and organisations to implement the Plan and thus the mitigation
measures. Notwithstanding this, the mitigation measures are considered below in
relation to the Project. Where potential conflicts between the Project and
implementation of the RBMP mitigation measures occur, these are highlighted in red,
and where mitigation measures are supported by the Project, these are shown in green.
Mitigation measures which are not affected or are not relevant to the Project are shown
by strike through:
Swansea Bay
a) Indirect / offsite mitigation (offsetting measures);
b) Alter timing of dredging / disposal – The standard dredging season is generally April to
October to minimise down time and to take advantage of potentially better weather
conditions. The dredging for the Project is planned for this period. However, there
are specific timings for dredging and disposal at present within Swansea Bay, so the
baseline situation will remain.
c) Reduce sediment resuspension – The Project will use dredged material from Swansea
Bay, within the Lagoon area, to construct the Lagoon seawalls. During the
construction phase this dredging will cause resuspension of sediment from the
seabed. The impact of this sediment resuspension has been further examined during
the EIA process (ES Chapter 6: Coastal Processes, Sediment Transport and
Contamination), with key points outlined in the sections below;
d) Reduce impact of dredging – The Project will use dredged material from within the
Project area, to construct the Lagoon seawalls – this would result in a temporary,
construction phase impact. During operation maintenance, dredging within the
Lagoon and possible changes to the current dredging practices in Swansea channel
would occur. These have been reviewed as part of the EIA process (ES Chapter 6:
Coastal Processes, Sediment Transport and Contamination) with key points outlined
in the sections below;
e) Prepare a dredging / disposal strategy;
f) Avoid the need to dredge (e.g. minimise under-keel clearance; use fluid mud
navigation; flow manipulation or training works);
g) Operational and structural changes to locks, sluices, weirs, beach control etc;
h) Preserve and where possible enhance ecological value of marginal aquatic habitat,
banks and riparian zone – will be considered as part of any bank side river works;
i) Managed realignment of flood defence;
j) Bank rehabilitation / reprofiling – areas of the coast will be enhanced with
landscaping works;
k) Preserve and, where possible, restore historic aquatic habitats;
l) Removal of hard bank reinforcement or replacement with soft engineering solution –
Lagoon seawalls are to be rock-armoured, and scour protection is to be employed
around the turbine housing (underwater). The former is therefore an extension of the
existing hard bank reinforcement. However, it is proposed that there will be some
softening of the existing rock armour, through the provision of dunes, saltmarsh etc.
which could result in benefits;
m) Remove obsolete structure - the Project will involve the removal of the existing 2m
high seawall along the southern extent of the Port of Swansea. This structure is not
part of any formal flood protection. The Lagoon seawalls and the managed water
Tidal Lagoon Swansea Bay
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levels will provide flood protection to onshore buildings, thereby allowing the
removal of the existing seawall. The existing rock armour protection which aligns the
northern boundary of the Lagoon will be landscaped in areas thereby reducing the
visual impact and encourage additional habitats such as sand dune. Finally, in addition
to this, the Swansea eastern breakwater will be removed as part of the Project.
River Tawe – confluence with Nant Cwmgelli to tidal limit
a) Educate landowners on sensitive management practices (urbanisation);
b) Preserve and where possible enhance ecological value of marginal aquatic habitat,
banks and riparian zone;
c) Alteration of channel bed (within culvert);
d) Re-opening existing culverts;
e) Preserve and, where possible, restore historic aquatic habitats; and
f) Removal of hard bank reinforcement / revetment, or replacement with soft
engineering solution.
3.5.0.7

The potential adverse impact of the Project on those mitigation measures highlighted in
red above will be taken forward to Stage 5 for detailed assessment.
Cumulative Impact Assessment

3.5.0.8

The ES has identified a list of developments proposed that should be reviewed in terms
of cumulative impacts. These developments are shown below in Table 3.14, and a
preliminary screening has been undertaken to identify those which will be considered
further in terms of the WFD during the EIA process. Table 3.14 identifies in which
technical chapter of the ES, the potential cumulative effects have been considered
within. From the assessments undertaken with the ES, it is considered that the Project,
together with any other plans or Projects, will not cause deterioration in the status of
any water body under the WFD, or compromise the future achievement of the
objectives.
Table 3.14 Preliminary screening of cumulative and in-combination projects
Project and location

Current status

Screening

Swansea University Bay Campus,
adjacent to Crymlyn Burrows.

Construction Feb 2013 – Sept
2015.

Potential positive impacts in
terms of WFD objectives,
from a flood risk perspective,
through encompassing the
shoreline within the tidal
lagoon.
Considered
in:
Chapter 11 Coastal Birds;
Chapter
12
Terrestrial
Ecology; Chapter 13 Seascape
and Landscape Visual Impact
Assessment; Chapter 15
Onshore Transport; Chapter
16 Air Quality; Chapter 17
Hydrology and Flood Risk;
Chapter 18 Land Quality and
Hydrogeology; Chapter 22
Economy,
Tourism
and
recreation.
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Project and location

Current status

Screening

St Modwens land development - east
of Swansea Docks, to west of Neath
estuary.

Remediation of land, and
potential
future
developments – no details
available.
Due to be completed by the
end of 2013.
Work complete.

No
cumulative
anticipated.

effect

No
cumulative
anticipated.

effect

Mumbles pier, foreshore and coastal
strip redevelopment.
Construction of new RNLI Lifeboat
Station, Mumbles.

SA1 development, Swansea.

Potential cumulative effect
considered in Chapter 8
Intertidal
and
Subtidal
Benthic Ecology; Chapter 9
Fish including Commercial
and Recreational Fisheries;
Chapter
10
Marine
Mammals;
Chapter
13
Seascape and Landscape
Visual Impact Assessment.

Development
currently
taking place, completion
date unknown.
Yet to commence.

No
cumulative
anticipated.

Swansea Boulevard project – work
between Princess Way and The
Strand, and the River Tawe bridges
and The Strand.
Wind turbine – on Welsh water site
on Fabian Way.

Phase 1 completed Nov
2013. Phase 2 starts 2014.

No
cumulative
anticipated.

Application – Unsuccessful
25/10/2013.

Not considered.

Five wind turbines – at Mynydd
Marchywel between Rhos and Cilfrew
Neath.
Sixteen wind turbines – at Mynydd Y
Gwair, Swansea.
Five wind turbines – on land at
Mynydd Brombil Farm, Margam Port
Talbot.
Atlantic Array Wind Farm – off North
Devon Coast approx 35km distant.

Submitted
Jan
2012.
Consultation finished Jan
2013. Still in planning.
Approved
–
unknown
construction timetable.
Submitted June 2012, still in
planning.
Consultation
finished April 2013.

No
cumulative
anticipated.

effect

No
cumulative
anticipated.
No
cumulative
anticipated.

effect

DCO application submitted
but
withdrawn
in
November 2013.

Not considered.

Seventy six turbine Pen y Cymoedd
windfarm near Neath.
Llynfi Afan Renewable Energy Park -15
turbine windfarm – on land 500m
southwest of Cynnonville Port Talbot.
Mynydd y Betws- Fifteen turbine
windfarm located on land to the east

Planning
approved
–
construction 2014.
Planning permission refused.
Application was allowed on
appeal on 27/08/2013.
Granted planning consent
2009. Started operating April

No
cumulative
anticipated.
No
cumulative
anticipated.

effect

No
cumulative
anticipated.

effect

Construction of the southern access
road to Coed Darcy Urban Village,
crossing nearby Crymlyn Bog.

Tidal Lagoon Swansea Bay
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effect

Works distant and shore
based, however with ground
intrusion
so
potential
groundwater
impacts.
Potential cumulative impacts
have been considered further
in the ES. Considered in:
Chapter
12,
Terrestrial
Ecology;
Chapter
13,
Seascape and Landscape
Visual Impact Assessment;
Chapter
15,
Onshore
Transport; Chapter 16, Air
Quality.
effect

effect

effect
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Project and location

Current status

of Ammanford in Camarthenshire.
Mynydd y Gwrhyd - windfarm in the
Upper Amman and Swansea valleys.
Port of Swansea single wind turbine.

2013.
Approved
07/05/2009.
Operational.

Newlands Farm, single wind turbineMargam.
Kenfig Industrial Estate single wind
turbine.

Application
submitted
January 2013.
Application
submitted.
Expected decision by Feb
2014.
Potential
future
activities/development.
Status unknown.

Port Talbot Harbour redevelopment.

on

Screening
appeal

Upgrading of the existing coastal
defence
of
Aberavon
West
Promenade, Sandfields, Port Talbot.
Porthcawl
regeneration
scheme
includes Porthcawl Marina project
and
19th
century
lighthouse
restoration.
Tata Steel works- Internal power
generation enhancement for Port
Talbot steel works- installation of two
new boilers and two new turbines
housed in new power station building.
Underground coal gasification under
Swansea Bay.

Completed August 2013.

effect
effect
effect
effect

Shore
based,
likely
modification of existing hardengineered
coastline.
Potential cumulative impacts
have been considered further
in the ES. Considered in:
Chapter 9 Fish, including
Commercial and Recreational
Fisheries;
Chapter
12,
Terrestrial Ecology; Chapter
17 Hydrology and Flood Risk;
Chapter 14 Navigation and
Marine Transport.
Project completed.

–

No
cumulative
anticipated.

effect

Application expected to be
submitted 2014.

No
cumulative
anticipated.

effect

License potentially to be
extended.

No
further
information
available.
cumulative
assessment
cannot
be
undertaken at this stage.

Underground coal gasification under
Llanelli.

Conditional Licence issued.

No
cumulative
anticipated.

Navigational dredging along the
Swansea (Tawe), Neath and Port
Talbot Channels.

On-going.

Potential cumulative impacts
have been considered further
in the ES Chapter 6 Coastal
Processes;
Chapter
8
Intertidal
and
Subtidal
Benthic Ecology; Chapter 9
Fish, including Commercial
and Recreational Fisheries;
Chapter
10,
Marine
Mammals;
Chapter
14
Navigation
and
Marine
Transport Assessment.

Dredging at Monkstone cruising and
sailing club and Swansea Marina.

On-going
required.
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Approved by BCBC
timescale unknown.

No
cumulative
anticipated.
No
cumulative
anticipated.
No
cumulative
anticipated.
No
cumulative
anticipated.

maintenance

as

impact

Potential cumulative impacts
have been considered further
in the ES Chapter 6 Coastal
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Project and location

Current status

Screening
Processes;
Chapter
8
Intertidal
and
Subtidal
Benthic Ecology; Chapter 9
Fish, including Commercial
and Recreational Fisheries;
Chapter
10,
Marine
Mammals;
Chapter
14
Navigation
and
Marine
Transport Assessment.

Mumbles Oyster project: Plan to put
10,000 oysters on seabed off the
village of Oystermouth.

Permission
September 2013.

Severn Barrage.
Swansea Barrage.

Not
within
future.
Operational.

Cardiff Barrage.

Operational.

On-going – no cumulative
effect anticipated.

Baglan Power station.

Operational.

Review of potential
cumulative impact
undertaken within the ES.
See Chapter 9 Fish, including
Commercial and Recreational
Fisheries. Chapter 7: Marine
Water Quality.

Prenergy Biomass Power Station, Port
Talbot- 350MW wood chip fuelled
thermal generating station.

Granted condition approval
by BERR on the 20 November
2007. While large scale
construction has not been
begun, implementation of
the
development
has
occurred and as such the
planning permission remains
extant.
This development has not yet
been implemented.

No
cumulative
anticipated.

effect

No
cumulative
anticipated.

effect

Ongoing.

Potential cumulative effects
have been considered in
Chapter 10 Marine Mammals
and Turtles
Potential cumulative effects
have been considered in
Chapter 10 Marine Mammals
and Turtles
Ferry not anticipated to
recommence
in
the

Abernedd Power station was granted
conditional approval by DECC on the
23 Feb 2011 for construction of a
870MW gas fired combined cycle gas
turbine power plant.
Nobel Banks aggregate extraction
site.

granted

foreseeable

The Swansea Bay (Thomas Shellfish
Limited) Mussel Fishery Order.

Ongoing.

Ro Ro Ferry – Port of Swansea.

Currently not operational.
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Potential cumulative effects
have been considered in
Chapter 9 Fish, including
Commercial and Recreational
Fisheries;
Chapter
8,
Intertidal
and
Subtidal
Benthic Ecology; Chapter 22,
Economy,
Tourism
and
Transport
Not considered.
below.

See

note

Potential cumulative effects
considered in Chapter 9 Fish,
including Commercial and
Recreational Fisheries
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Project and location

Current status

Screening

Rhiannon Offshore Windfarm.

Pre-application stage.

Burbo Bank
extension.

Existing
and
sought 2013.

Offshore

Windfarm

extension

Tidal
Energy
Ltd
Deltastream
Installation Ramsey Sound.

Consent secured. Installation
2014.

Seagen Skerries Tidal Stream Array.

Consent secured. Installation
2014.

Tidal Stream Energy Demonstration
Array
St
David’s
Head,
Pembrokeshire.

Construction is planned to
commence in 2017.

foreseeable
future.
No
cumulative
assessment
undertaken.
Project approx 240km distant –
no
cumulative
impact
anticipated.
Project approx 215km distant –
no
cumulative
impact
anticipated.
Potential cumulative impact
considered in Chapter 10
Marine Mammals and Turtles.
Project approx. 200km distant
– no cumulative impact
anticipated.
Potential cumulative impact
considered in Chapter 10
Marine Mammals and Turtles.

Note: It was proposed that the Severn Barrage should be considered in the cumulative impact
assessment for the Project as part of this EIA at the time this EIA was scoped. However, the Severn
Barrage does not constitute a project within any of the categories for consideration set out above.
The Severn Barrage project has been considered by the Parliamentary Energy and Climate Change
Select Committee, which commented, "Hafren Power has not overcome the serious environmental
concerns that have been raised. Further research, data and modelling are needed before
environmental impacts can accurately assessed – especially regarding fluvial flood risk, intertidal
habitats and impact to fish. The need for compensatory habitat on an unprecedented scale casts
doubt on whether the project could achieve compliance with the EU Habitats Directive." In light of
the uncertainty over the Severn Barrage project and its impacts, as well as its timing, it is not
appropriate to assess it cumulatively with the Project. Should a Severn Barrage be brought forward
subsequently, then its promoter would assess its impacts cumulatively with the Project. There is no
reason to believe at this stage that the Project and a Severn barrage are environmentally
incompatible.
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3.6

WFD detailed assessment (Stage 5)

3.6.0.1

Further assessment of the potential impacts identified, to specific WFD elements,
identified in Stage 4 are provided below. This assessment has been informed by the
findings of the wider EIA for the Project.
Potential impact of the Project on migratory fish, causing deterioration of the
biological quality elements in all water bodies

3.6.0.2

The Swansea Bay region is known to support a number of diadromous (migratory) fish
species. These species are all priority species of conservational importance under the
UK Biodiversity Action Plan (UK BAP).

3.6.0.3

Spawning populations of Atlantic salmon (Salmo salar), sea trout (Salmo trutta), eel
(Anguilla anguilla) and river lamprey (Lampetra fluviatilis) are regularly recorded in
Swansea Bay and connected water bodies. Sea lamprey (Petromyzon marinus) and
Twaite shad (Alosa fallax) are sporadically recorded within the Bay, though there is no
evidence to indicate significant spawning occurring from these two species.

3.6.0.4

Anadromous fish populations experience significant natural inter-annual variation,
dominated by super-regional influences (Harris & Milner, 2004; Tesch, 2003). Marine
mortality is often significant, and is thought to represent an important determinant of
low adult return rates (Aas et al., 2011). The population of anadromous fish within the
River Tawe is prone to natural fluctuation, this is reflected in the number of fish
declared by rod fishermen during yearly catch return data (Environment Agency, n.d.);
numbers of anadromous fish returning to the R. Neath and Afan also fluctuate yearly.
The limited hydrological connectivity between Swansea Bay and the Neath and Tennant
canal (and thus Crymlyn Brook) and information available for fish species present
suggest that these watercourses are not important for migratory fish.

3.6.0.5

An assessment has been made of the potential impact on migratory fish within the
Swansea Bay water body from disruption to migratory routes, detailed in Chapter 9:
Fish, Including Recreational and Commercial Fisheries of the Environmental Statement.
In light of the above, and the assessments made in Chapter 9, summarised below in
relation to key aspects, the pressures exerted from the Project on anadromous fish
populations are by far outweighed by the natural dynamics (e.g. predation at sea) which
influence stock recruitment. Additionally, risks posed from in-river sources, are likely to
have a much greater impact than the Project itself.
Suspended sediments

3.6.0.6

Navigation of diadromous fish into the Tawe and Neath and into the more distant
Special Area of Conservation (SAC) rivers, Wye and Usk, is not expected to be disturbed
by increased suspended sediment levels associated with the Lagoon construction. The
Bristol Channel and Severn Estuary have naturally exceptionally high suspended
sediment levels and diadromous fish species successfully migrate through such
conditions as a matter of course. Migratory salmonids fish have been shown to use
olfactory cues associated with water chemistry for coastal water navigation. The
localised nature of any plumes would give ample opportunity for fish to circumnavigate
them.
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Noise and vibration
3.6.0.7

The main concern with regard to fish is the potential for noise to exclude marine fish
from nearshore and intertidal habitats and to deter migratory fish from entering or
leaving the Tawe and Neath river mouths which are adjacent to the Project. The main
potential for this to occur would be in relation to the construction of the temporary
cofferdam (if the impact/percussive piling for sheet piled construction method was
used). Modelling of noise propagation demonstrates that for the diadromous fish
species identified above that there will be temporary, very localised impact which will
result in a negligible impact.
Artificial light

3.6.0.8

Light may act as a repellent or attractant to fish depending on species and/or life stage.
Species such as eel are negatively phototactic at all life stages. Both the movement of
glass eel and elver into freshwaters and of pubescent silver eel to sea typically occur at
night (Bruijs & Durif, 2009) and light falling onto their migratory pathway may have a
marked obstructive impact on their movement (Sorensen, 1951) to and from the River
Tawe. Flume studies have demonstrated silver eel to show a strong avoidance reaction
to light with 65 % of eels deflected with a fluorescent lamp at an illumination level of 35 mLux (Hadderingh et al., 1999).

3.6.0.9

The temporary cofferdam required for the construction of the turbine and sluice gate
housing will not be lit from the outside, although some navigational lighting may be
needed where stipulated by health and safety requirements. During construction the
other light sources will primarily be mobile, intermittent and localised; they are
anticipated to cause negligible disturbance to fish and shellfish, except for a minor
temporary potential impact to sea lamprey.

3.6.0.10

During operation, Swansea Bay, with the city backdrop, will be subject to existing
lighting which would be more than the light levels at, for instance, a more remote
section of coast, and as such this forms part of the baseline. The offshore building will
be uplit and the lighting of the walkways will generally be contained to the Lagoon
seawalls. As a result, illumination of the surface waters and potential impacts on fish are
not anticipated to be significant.

3.6.0.11

The assessment concludes that the impact on migratory fish from disruption to
migratory routes as a result of suspended sediment concentrations, noise and vibration
and artificial light will be negligible on all species. It is therefore considered that the
Project will not cause deterioration in the status of any water body under the WFD, or
compromise the future achievement of the objectives in relation to this impact.
Potential impact of the Project on the saline wedge of the groundwater in the
Swansea Carboniferous Coal Measures water body

3.6.0.12

An assessment has been made of the potential impact of the project on the saline
wedge of the groundwater in the Swansea Carboniferous Coal Measures water body,
detailed in Chapter 18: Land Quality and Hydrogeology (Volume 1), and Appendix 18.1
(Volume 3), of the Environmental Statement.
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3.6.0.13

The supplementary report within Appendix 18.1 of the Environmental Statement
concludes that there would be no change in the potential for saline intrusion in the area
adjacent to the Queen’s Dock. The high impounded water level and depth of the dock
construction acts as a barrier to groundwater discharge to the intertidal zone, and
conversely, as a barrier to saline intrusion from tidal waters to the aquifer. There will be
no change to this as a result of the Project.

3.6.0.14

The future potential for saline intrusion along the remainder of the coastal margin
enclosed by the Project, will remain similar under the proposed managed tidal cycle as
the current natural tidal cycle. The managed high tide levels will be above the elevation
of the observed fresh groundwater discharges. These groundwater discharges typically
occur at the base of the existing Port of Swansea seawall / SUBC coastal erosion
protection rip-rap, or where the sea wall / rip-rap is absent at a position high up on the
intertidal zone / beach profile, below the seaward edge of the sand dunes.

3.6.0.15

This represents a similar condition as present under the current natural tidal cycle – the
groundwater discharges are submerged by the top of each tide, resulting in a mixing of
tidal water and groundwater along a zone defined by the position of the seawall and a
strip immediately inland of the seawall, where standing groundwater levels are lower
than the natural or managed high tide level.

3.6.0.16

The reduced managed high tide levels (compared to the natural peak high tide level) are
expected to reduce the width of the groundwater / tidal water mixing zone and
therefore reduce the potential for saline intrusion, especially in the eastern area
adjacent to the SUBC. The extent of any existing or future groundwater / tidal water
mixing zone in this area is expected to be less than 200m, approximately half the 400m
distance between the high tide mark and Crymlyn Bog SAC.

3.6.0.17

It is therefore considered that the Project will not cause deterioration in the status of
any water body under the WFD, or compromise the future achievement of the
objectives in relation to this impact.
Potential impact of construction and maintenance dredging on marine ecology,
through smothering of benthic habitats and release of contaminants and suspended
sediments, in the Neath Estuary, Tawe Estuary, Swansea Bay Coastal and Bristol
Channel Outer North water bodies

3.6.0.18

An assessment has been made of the impact of construction and maintenance dredging
associated with the Project on the marine ecology, as detailed in Chapter 8: Intertidal
and Subtidal Benthic Ecology (Volume 1) of the Environmental Statement.

3.6.0.19

Dredging activity in Swansea Bay with disposal offshore at the Swansea Outer Spoil
Ground has been ongoing for many years, is relatively intermittent, and restricted to
specific areas. The time periods between the occurrences of this activity typically allows
some re-colonisation to occur, evidence indicates that a full re-establishment
assemblage of the macrobenthic community in a dredged channel can occur in as little
as six months.

3.6.0.20

The coastal processes modelling predicts that sediments mobilised during the capital
dredging and the Lagoon seawall construction works will be widely dispersed across
Swansea Bay. However, these changes are relatively short lived with increases in
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suspended sediment concentrations dissipating to background concentrations within a
spring-neap tidal cycle on cessation of the works. Likewise, disposal of unsuitable
sediments at the Swansea Outer Spoil Ground will also be rapidly dispersed to
background levels.
3.6.0.21

The resuspension of sediment as a result of areas being excavated or disturbed during
construction works can lead to the release and mobilisation of sediment-bound
contaminants into the water column. These potentially could include both toxic
contaminants, such as heavy metals, pesticides and hydrocarbons, and non-toxic
contaminants, such as nutrients. The chemical contaminants associated with sediments
can be removed or disturbed during construction and may be dispersed, redistributed
and deposited elsewhere in the marine environment where they may become available
for uptake by marine organisms. Over the longer-term any such releases could also
become stored in the surface sediments of benthic habitats for future benthic uptake.
The re-deposition of suspended sediment has the potential to cause the smothering of
intertidal and subtidal benthic habitats and species. This smothering has the potential
to lower the percentage of light and thus reduce photosynthesis and growth rates of
primary producers.

3.6.0.22

The results of offshore ground investigation works (Chapter 4, Project Description and
Chapter 6 Coastal Processes, Sediment Transport and Contamination) demonstrated
that the levels of contaminants with sediments proposed for use are generally low
when compared to CEFAS Action levels14. Of the 67 sub-samples collected (at a range of
depth), the majority (approximately 73.5%) had determinands all below Action Level 1.
The remaining samples had slightly elevated levels of a few determinands, above Action
Level 1 but below Action Level 2 (approximately 26.5%) and none (0%) had values above
Action Level 2 for any specific determinand (dredged material with contaminant levels
above Action Level 2 is generally considered unsuitable for sea disposal). Chapter 6
concludes that, no analysed sample exceeds Cefas Action Level 2 for any specific
contaminant. Furthermore, there is clear evidence of lessening contamination levels
with depth, suggesting that the deeper sediments found across the Bay have not been
subject to historic anthropogenic activities. As a result, the sediments that will be
dredged and then subsequent used/ disposed in the construction of the Lagoon are not
considered to be contaminated with respect to using/ disposing the sediments within
the marine environment.

3.6.0.23

The coastal processes modelling predicts that the maximum amount of sedimentation
during the capital dredging for Lagoon seawall construction works will occur within the
immediate vicinity of the works. Elsewhere across the Bay sedimentation will be
indiscernible from natural background variations. Most of the sediments that settle
within the dredging area will be re-dredged as part of the works. Overall, these changes
are short term with the majority of sediment being remobilised on subsequent tides.

3.6.0.24

The detailed assessment concluded that with mitigation, there will be an ‘insignificant’
to ‘minor’ adverse for plankton, macroalgae, intertidal ecology (unprotected features),
subtidal ecology and fish. However, a moderate adverse impact is specifically associated
with any Sabellaria reef and intertidal mudflats and sandflats located in close vicinity to
the proposed construction works. Mitigation measures to reduced potential effects on
Sabellaria are discussed further in paragraph 3.6.0.30. Given the short-lived and

14

http://www.cefas.defra.gov.uk/media/562541/cefas%20action%20levels.pdf
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temporary nature of the smothering impacts during capital dredging, these features are
expected to recover almost immediately once conditions return to normal. It is
therefore considered that the Project will not cause deterioration in the status of any
water body under the WFD, or compromise the future achievement of the objectives
in relation to this impact.
Potential impact of the Project causing the sterilisation of habitats beneath the
infrastructure, in the Swansea Bay water body
3.6.0.25

An assessment has been made of the potential impact of the Project on habitats in the
Swansea Bay Coastal water body, through sterilisation of the habitats beneath the
infrastructure of the project, detailed in Chapter 8: Intertidal and Subtidal Benthic
Ecology (Volume 1) of the Environmental Statement. The assessment also includes the
provision of new habitat along the Lagoon seawalls.

3.6.0.26

Intertidal and subtidal habitats, and species which are functionally reliant on these
habitats (e.g. microphytobenthos), are sensitive to direct physical loss at locations
where new structures are introduced onto the seabed (i.e. within the development
‘footprint’ of these structures). The total area of direct intertidal and subtidal habitats
losses and gains for the construction of the Project are shown in Tables 3.15 and 3.16
below. Further information on the construction methods can be found in Chapter 4,
Project Description, whilst detailed assessment of the actual habitats and species lost is
presented in Chapter 8, Intertidal and Subtidal Benthic Ecology of the ES.
Table 3.15 Construction – Intertidal losses and gains year 1 – year 3
Activity /area

Ha

Intertidal area within Swansea Bay
Under Lagoon seawalls Y1

2424
-20.50

Habitat gain Lagoon seawall Y1- Y3
Area for rock storage Y1 and Y2

38.00
-22.25
1.90

Wall of cofferdam Y1 - Y2.5
Total change end Y1 (as % of Bay)

-2.85 (-0.12%)

Total change end Y2(as % of Bay)

-2.85 (-0.12%)
17.50 (0.72%)

Total change end Y3 (as % of Bay)

Table 3.16 Construction – Subtidal losses and gains year 1 – year 3
Activity /area
Subtidal area within Swansea Bay
Subtidal Lagoon seawall Y1
Gain on Lagoon seawall Y1

Ha (wide dredge)
(worst-case)
10380
-21.7

Ha (deep dredge)
10380
-21.7

7.67

7.67

Worst case dredge Y1
Temporary cofferdam Y1 - Y2.5
Gain on wall of cofferdam Y1 - Y2.5
Subtidal Lagoon seawall Y2
Gain on seawall Y2

-200
-20.30
9.00
-27.2
9.58

-31.5
-20.30
9.00
-27.2
9.58

Worst case dredge Y2
Subtidal Lagoon seawall Y3

-133.33
-16.3

-21.00
-16.3
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Ha (wide dredge)
(worst-case)
5.75

Activity /area
Gain on seawall Y3
Worst case dredge Y3

-66.67

Total change end Y1 (as % of Bay)

-225.37 (-2.17%)

Total change end Y2 (as % of Bay)

-162.21(-1.56%)
-77.22 (-0.74%)

Total change end Y3 (as % of Bay)

3.6.0.27

Ha (deep dredge)
5.75
-10.50
-56.87 (-0.55%)
-49.88 (-0.48%)
-21.05 (-0.20%)

For the operation phase, the total habitat change, presented below in Table 3.17, has
included losses as a result of water changes. This includes the losses within the local
Swansea Bay area as well as within the Lagoon area based on the use of fixed speed
turbines. In this instance, the water levels within the Lagoon will not attain the same
levels as those outside the Lagoon. This results in an intertidal “loss” which becomes a
subtidal “gain”. A further calculation has been undertaken for the use of variable speed
turbines, where pumping at the end of the tidal cycle will return water levels inside the
Lagoon to the water level outside of the Lagoon.
Table 3.17 Operation – Intertidal and subtidal losses and gains

Activity /area
Under Lagoon seawall and
turbine housing
Scour protection

3.6.0.28

Fixed speed turbines
(worst-case)
Intertidal
Subtidal
hectares
hectares
-20.5
-68.48

Variable speed turbines
Intertidal

Subtidal

-20.5

-68.48

n/a

re-colonise

n/a

re-colonise

38.7

24.15

38.7

24.15

Habitat gain - Lagoon
seawall/turbine housing
Loss/gain from changes in
water levels within Lagoon
footprint
1cm loss/gain in wider Bay

-62

62.00

0

0.00

-2.88

2.88

-2.88

2.88

Total habitat change (as
% of habitat within Bay)

-46.68
(-1.93%)

20.55
(0.20%)

15.32
(0.63%)

-41.45
(-0.40%)

Despite the direct habitat loss, the Lagoon seawall itself has the capacity to function as
an artificial reef by providing a new colonisation surface for species dependent on hard
substrate. The very first organisms to colonise a surface in the marine environment
produce a biofilm. This is comprised of diatoms, bacteria, protozoans, cyanobacteria,
microalgae and macroalgal propagules. It is widely accepted that these organisms along
with the other molecules that make up the film, will influence the settlement of
subsequent organisms. The type of community that will first colonise a new structure
follows a common pattern. Fast-growing algae such as Blidingia, Ulva and Porphyra spp.
are primary colonisers. These may be replaced over time by later colonisers, typically
barnacles, limpets, mussels and foliose algae. Local field trials around Swansea Bay for
biofouling experiments identified that over nine species of algae initially colonised
artificial surfaces. However, areas subject to high water flow may be unsuitable for
macroalgae. A previous review of attached macroalgae in relation to the proposed
Severn Barrage scheme suggested that hard substrates in less sheltered waters away
from the banks, where flow speeds are higher, were more likely to be colonised by
barnacle dominated communities, rather than macroalgae. However, the nature of the
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colonisation will also depend on the nature of the structure, e.g. boulder mounds will
be less attractive to less mobile invertebrates including limpets.
3.6.0.29

Leonhard et al. (2011) have shown that the introduction of hard substrates to
homogenous sand banks associated to renewable energy developments can result in a
net gain for marine fish biodiversity. For a summary of beneficial effects surrounding
artificial reefs please see Jensen (2002).
Sabellaria translocation

3.6.0.30

Where sensitive habitats cannot be avoided mitigation methods have been investigated
further. The feasibility of transplanting Sabellaria alveolata is being investigated by TLSB
to identify Sabellaria suitable for translocation, potential locations for placement and
appropriate methods of translocation. A report by SEACAMS (SEACAMS, 2013,
contained within Appendix 8.3, Volume 2, Environmental Statement) identified that if
substantial blocks of Sabellaria reef could be moved to areas in Swansea Bay which are
already colonised, and which are in the vicinity of the original location, then successful
re-location is plausible, however they noted that methods were still novel. Further, if
the worms themselves would not survive the move, the rigid tube structures were
noted to be generally robust and would survive at least for some weeks or even
months, depending on the exposure to hydrodynamic forces. The worm-free tube
aggregations would still allow colonisation by other invertebrates, and they would
promote biodiversity. The tubes would also enable juvenile Sabellaria larvae to settle
and rejuvenate the reef. Therefore, the potential for the successful rehabilitation of this
reef habitat exists although approaches are experimental and the feasibility needs to be
explored to ensure the methods are successful.
Enhancing the Lagoon seawall

3.6.0.31

The Lagoon seawall itself is also being designed to promote and enhance the ecological
diversity of the Bay through the use of design concepts such as bioblocks and rockpools
which may promote the settlement of Sabellaria larvae and species associated with
hydroid rockpools. A report by SEACAMS (Appendix 8.3, Volume 2, Environmental
Statement) investigated the ecological value that the Lagoon seawall could provide as a
substrate for marine invertebrates. The report highlighted that artificial structures are
often colonised by species that create their own habitat, such as kelp, mussels or
honeycomb worms. As a consequence the artificial structure becomes host to
secondary biogenic, reef-forming species which accelerate the development of a
diverse algal and faunal community. The subtidal part of the structure can also enhance
commercially important species such as lobsters and crabs. These benefits could also be
extended to other commercial species such as mussels (Mytilus edulis), and native
oysters (Ostrea edulis). In particular, the Lagoon seawall could attract settlement of
Sabellaria alveolata offspring, which would assist in mitigating possible disturbances of
the existing tube-worm reefs during the construction phase, or potential negative
impacts of a changed hydrodynamic regime. Artificial coastal defence structures have
been found to provide settlement substrate similar to natural materials and were found
to be colonised by large numbers of S.alveolata.

3.6.0.32

A programme to enhance native oyster within Swansea Bay is also proposed as part of
the Lagoon in conjunction with SEACAMS.
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3.6.0.33

The assessment concludes that the residual significance of the loss of habitat, from
changes in habitat extent under the infrastructure, will be between ‘Insignificant to
minor beneficial’ and ‘moderate adverse’ on key associated species that the habitat
supports, such as Sabellaria. It is considered that the loss of a worst-case of 0.12% of
intertidal habitat and 2.17% of subtidal habitat (worst case dredging option) during
construction (year 1), and 1.93% of intertidal habitat (worst case fixed speed turbines)
and 0.4% (worst case variable speed turbines) of subtidal habitat during operation, in
Swansea Bay as a result the Project will not cause deterioration in the status of any
water body under the WFD, or compromise the future achievement of the objective.
The introduction of the new rocky habitat along with the specific mitigation measures
detailed above implemented, provides the opportunity for beneficial impacts and the
opportunity for the re-colonisation of some of this area.
Potential impact of the temporary cofferdam on aquatic flora and fauna in the
Swansea Bay Coastal water body

3.6.0.34

The likely impact of the temporary cofferdam will mainly be associated with a loss of
benthic habitat. In addition the offshore construction compound will be dewatered
prior to and during construction works. An assessment has been made of the potential
impact on aquatic flora and fauna within the Swansea Bay water body due to the
construction and dewatering of the cofferdam, detailed in Chapter 9: Fish, Including
Recreational and Commercial Fisheries, of the Environmental Statement. The cofferdam
will result in the temporary loss of 11.30ha of subtidal habitat during construction
(considering both habitat lost (20.3ha) and gained (9.0ha), Table 3.16), or 0.11% of
Swansea Bay’s subtidal habitat.

3.6.0.35

Less mobile species, such as whelk, mussel and oysters are more likely to be affected by
the structure. There is likely to be some mortality amongst these species unless
mitigated. However, given the footprint of the works the numbers of individuals
impacted are likely to be minimal in relation to the overall Swansea Bay population. No
bivalve beds have been identified within proximity of the planned location of the works.

3.6.0.36

Given the overall footprint of the works as a proportion of available habitat, it is
considered that the impact on the overall populations of these species is projected to
be small. To mitigate for impacts on native oysters, the works area will be trawled, and
any oysters relocated prior to construction beginning. A programme for the reintroduction of native oysters as part of the Project is described fully in Chapter 8 of the
Environmental Statement. Fish friendly pumps will be used when dewatering
temporary cofferdam as well as screening of inlets.

3.6.0.37

The assessment concludes that the impact on benthic habitats and fish from the
cofferdam and its dewatering, with the mitigation measures implemented, will be
insignificant. It is therefore considered that the Project will not cause deterioration in
the status of any water body under the WFD, or compromise the future achievement
of the objectives in relation to this impact.

3.6.0.38

In terms of water quality, Chapter 7 Marine Water Quality of the Environmental
Statement states that the overall impact of metals and other contaminants released
from sediment during construction of the cofferdam is predicted to be minimal. While
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concentrations of pollutants would increase, these would be localised, typically within
100m of the dewatering or construction activities, and would not be expected to cause
any long-term exceedence of Environmental Quality Standard (EQS) concentrations and
WFD class in Swansea Bay.
Potential impact of construction and operation noise and vibration on aquatic fauna
in the Neath Estuary, Tawe Estuary and Swansea Bay Coastal water bodies
3.6.0.39

An assessment has been made of construction and operation noise and vibration on
aquatic flora and fauna, detailed in Chapter 19 Noise and Vibration, Chapter 9: Fish,
including Recreational and Commercial Fisheries and Chapter 10: Marine Mammals and
Turtles of the Environmental Statement.
Fish

3.6.0.40

During construction, the following potential impacts were examined: increases in
underwater noise and vibration from piling, dredging, rock armour placement and
increased vessel movements. The primary activities leading to increased underwater
noise and vibration during the construction phase of the Project will be insertion of
sheet piling, dredging and placement of rock armour. These activities are expected to
be intermittent. Increases in general construction activity, such as excavation and vessel
movement will also contribute to the overall level of subsea noise and vibration within
the area.

3.6.0.41

Pile driving activity may take place to construct the temporary cofferdam, while
dredging and Lagoon seawall construction activity will extend inside and around the full
perimeter of the Lagoon. In the case of vibro-piling, ranges of impact are highly
constrained and do not extend into critical intertidal habitat or the river mouths. The
use of impact (or percussive) piling would have a more extended impacts range for cod
and herring, potentially excluding these species from large areas of subtidal and
intertidal habitats in periods when pile driving was taking place. However, impact piling
is predicted not to generate noise levels that would disturb salmon and sea trout
migration routes, either across the Bay or to and from the Tawe and Neath river
mouths.

3.6.0.42

In the operational phase, noise levels for the operational turbines were assessed based
on studies on turbines similar to those proposed for the Project. The assessment
indicated that salmon, whilst being able to hear the turbine noise at some distance
away, are unlikely to be deterred by the turbine sound alone. Other more sensitive
species such as herring or shad are more likely to be deterred in the vicinity of the
turbines and as such will avoid the immediate area. The assessment predicts that the
potential impact of the operational turbine noise on fish is not significant.
Marine mammals

3.6.0.43

During the construction phase of the Project and especially during piling activity, the
potential exists for noise generated to disturb/affect marine mammals. Marine
mammals (particularly whales and dolphins) are considered to be the most sensitive to
acoustic disturbance of any marine species, due to their use of echolocation and vocal
communication. An underwater noise assessment of the construction components of
the Project was carried out to assess the impacts on grey seals and harbour porpoise.
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Overall, the temporary noise during construction has been assessed as having a minor
adverse impact during vibro-piling and a moderate adverse impact during percussive
piling. It is proposed that vibro-piling will be the main method used, and only if a hard
lens of substrate is encountered would percussive piling be needed for a limited period.
3.6.0.44

If percussive piling is required, in order to reduce the significance of the impact, several
mitigation measures are proposed which are discussed in greater detail in Chapter 23,
Mitigation and Monitoring of the Environmental Statement. This includes following
JNCC “Statutory nature conservation agency protocol for minimising the risk of injury to
marine mammals during piling” (JNCC, 2010) and also using soft-start procedures for
percussive piling. With these measures in place, residual impacts on marine mammals
from construction noise are assessed as being of minor adverse significance.

3.6.0.45

For the operational turbines, an assessment was undertaken (Chapter 10: Marine
mammals) to predict the potential distances at which a significant behavioural response
will occur. The assessment predicts that neither harbour porpoise nor grey seal will
exhibit any behavioural response even at the source of noise. The noise generated by
the turbines will only be audible within around 16 metres for harbour porpoise and 12m
for grey seal. The assessment predicts that the potential impact on marine mammals
from the operational turbines is insignificant.

3.6.0.46

With the mitigation proposed, the temporary nature of the construction activity and
limited potential impacts, it is therefore considered that the Project will not cause
deterioration in the status of any water body under the WFD, or compromise the
future achievement of the objectives in relation to this impact.
Potential impact of the Project on fish from risk of entrainment in the operational
turbines in the Swansea Bay water body

3.6.0.47

Hydroelectric turbines have the potential to injure or kill fish which are entrained within
the generating flow. This can occur as a result of collision with the rotating turbine
blades, or due to changes in pressure, severe turbulence or hydraulic shear stress. Risks
typically increase as fish increase in length and mass, and sensitivities vary amongst
species.

3.6.0.48

A detailed assessment has been made of the potential impact on fish within the
Swansea Bay water body from entrainment in the operational turbines within Chapter
9: Fish, Including Recreational and Commercial Fisheries of the Environmental
Statement. The assessment concluded that the impact on fish from entrainment within
the operational turbines, when Acoustic Fish Deterrents (AFDs) are implemented will
insignificant to minor adverse. It is therefore considered that the Project will not cause
deterioration in the status of any water body under the WFD, or compromise the
future achievement of the objectives in relation to this impact.
Potential impact of the Project on flows, scour and water chemistry from the
operational turbines in the Swansea Bay water body

3.6.0.49

There will be changes in local flows in the vicinity of the turbines and the risk of
scouring of the local seabed (including the potential release of contaminated
sediments) during operation. An assessment has been made of the impact of the
operational turbines on flows, scour and water chemistry, as detailed in Chapter 6:
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Coastal Processes, Sediment Transport and Contamination of the Environmental
Statement.
3.6.0.50

The findings of the Environmental Statement confirmed that there will be an area of
substantially higher flows ‘jetting’ from the turbines and sluices in a south-west
direction towards Mumbles Head. The increase in flow speeds and directional change
are large but are confined to a relatively small area of the Bay.

3.6.0.51

These changes in flows would also affect sediment transport processes, which in turn
have implications for local accretion and erosion (including scour) within the Lagoon,
and in close proximity to the Lagoon structure.

3.6.0.52

For the area of the Lagoon, results from the modelling have indicated that immediately
adjacent to the turbines/ sluice gates outside of the Lagoon, the increased flows will
potentially increase sediment transport to and from the Lagoon over both flood and
ebb tides, respectively, but may also increase the erosion potential of the seabed
sediments in this area. Any erosion that that does occur is likely to extend no further
than 400m from the turbine/ sluice gate structure and be temporary in nature, with a
morphological equilibrium being reached relatively quickly (i.e. following a number of
large spring tides), as depths increase against increasing density of the seabed.

3.6.0.53

Therefore, with the minimal nature of the impact, it is considered that the Project will
not cause deterioration in the status of any water body under the WFD, or
compromise the future achievement of the objectives in relation to this impact.
Potential impact of the Project on water chemistry and physico-chemical conditions
from general construction activities in the Neath Estuary, Tawe Estuary and Swansea
Bay Coastal water bodies

3.6.0.54

An assessment of construction activities on water chemistry and physic-chemical
conditions has been made, as detailed in Chapter 7: Marine Water Quality Assessment
of the Environmental Statement. A specific assessment of the impact of the scheme on
WFD chemical quality elements is also detailed in Chapter 7.

3.6.0.55

During construction, the hydrodynamics of the Bay will change gradually as the Lagoon
is constructed. The impacts of the Lagoon seawalls on the discharge plumes from the
Tawe and Neath rivers will increase as the Lagoon seawalls lengthen. In general, these
impacts will be positive and similar to those seen for the operational Project. Changes in
current flow patterns in the central area of the Bay will also cause a deflection of the
plume from the Waste Water Treatment Works (WWTW). In general, this deflection will
be offshore, reducing the impacts of the discharge on coastal waters, until final closure
of the Lagoon. At this point, the discharge from the Swansea WWTW on the western
Bay will increase slightly, but would be less than under baseline conditions.

3.6.0.56

Disturbance of sediment during construction could lead to local reductions in bacteria
decay rates where dredged plumes and discharge plumes from the Swansea WWTW
and the Tawe and Neath rivers interact. Model applications suggest the increased
turbidity could lead to a deterioration in microbiological water quality. However, this
would only be significant when sustained plume interaction occurred under storm
conditions. Such an event is considered unlikely, as construction would be limited to a
small area. These impacts would also be offset by changes in the plume trajectories as
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construction progresses. While decay duration may increase, this would be offset as
discharge plumes would be less likely to impact the coastline. Overall, the impacts of
local increases in turbidity during construction would not be expected to adversely
affect bathing water class or shellfish class.
3.6.0.57

The impacts of construction on other determinands, e.g. temperature, salinity, nutrients
and dissolved oxygen are likely to be small, with the distribution of these determinands
varying between the baseline and the operational Lagoon patterns.

3.6.0.58

Contaminants released from sediment during construction and dewatering operations
would lead to local increases in the concentration of these pollutants. Data for
sediments within the construction area are discussed in paragraph 3.6.0.22 and are
presented in Chapter 4, Project Description of the Environmental Statement.

3.6.0.59

Analysis of contaminant concentrations and an assessment of available dilution suggest
that in most cases contaminants released during construction would reach UK TAG EQS
standards within less than 100m of the release point. Contaminants released form
sediment with higher concentrations would achieve EQS levels within 100 to 1000m.
However, this is a worst case scenario, as sediment with high contaminant
concentrations is restricted to very localised patches of fine surface sediment and the
dilutions are based on a continuous release at high concentration. These sediments
would generally be avoided, as they are unsuitable for construction purposes. Where
these sediments used the duration of any release of contaminants would be relatively
short. The dilutions derived from average contaminant levels are considered more
representative of the construction area.

3.6.0.60

Overall, the potential impacts of construction on water quality are considered to be
minor. Some local and short term increases in pollutant concentrations would be
expected, but these would not be likely to significantly impact water quality or lead to a
reduction in present WFD class.

3.6.0.61

Therefore, it is considered that the Project will not cause deterioration in the status of
any water body under the WFD, or compromise the future achievement of the
objectives in relation to this impact.
Potential impact of the Project on the hydromorphology (depth variation, structure
and substrate of the bed, wave exposure and tidal regime) in the Neath Estuary, Tawe
Estuary, Swansea Bay and Bristol Channel Outer North water bodies

3.6.0.62

An assessment has been made of the impact of the Project on the hydromorphology of
these water bodies, detailed in Chapter 6: Coastal Processes, Sediment Transport and
Contamination of the Environmental Statement. The main impacts identified that could
give rise to impacts on the receptors are as follows:
i.

direct changes to hydrodynamic processes within Swansea Bay from the ongoing
presence of the Lagoon infrastructure combined with the effects of the operation
of the turbines and sluice gates;

ii.

direct and indirect changes to the sediment (morphological) regime within
Swansea Bay due to erosion/ accretion from the ongoing presence of the Lagoon
infrastructure, combined with the operation of the turbines and sluice gates; and
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iii.

3.6.0.63

the requirement for future maintenance dredging within the Lagoon and
potential changes to existing channels (Swansea, Port Talbot and Neath), and the
subsequent disposal of this sediment at the licensed Swansea Bay (Outer) deposit
ground (LU130), in order to maintain sufficient depths for tidal power generation
and recreational activities (i.e. water sports).

Overall, the operation of the Project will inherently have an impact on flow speeds and
directions within Swansea Bay, although these are predominantly constrained to within
the Lagoon and across the western region of the Bay. The assessment of impacts for
the operation of the Lagoon has indicated changes could occur between the western
Lagoon seawall and the Swansea shoreline, and inside the Lagoon.
Hydrodynamics

3.6.0.64

Within the Lagoon, the modelling has shown that the flow speeds and directions will be
substantially changed compared to the baseline during the operational period, with
large areas of both increased and decreased flows, which will continue for the life of the
Project. However, in areas outside of the Lagoon, any changes will only be local in
nature.

3.6.0.65

Results from the coastal processes modelling (Chapter 6 Coastal Processes, of the
Environmental Statement) predicts that there will be a general slight reduction in mean
flow speeds over the western part of the Bay as a result of the constriction of the Bay
between Mumbles headland and the outer extent of the Lagoon seawall. Predicted
changes to High Water and Low Water levels are predominantly constrained to the
upper and lower parts of the Bay (around the entrance to the Tawe and behind
Mumbles). Reflection of SW waves off of the outer Lagoon seawall result in a small
predicted increase in significant wave height to the southern part of the western Bay
(behind Mumbles) under these wind conditions.
Sediment / morphological regime

3.6.0.66

A detailed geomorphological assessment has been undertaken to predict the changes to
the sediment / morphological regime as a result of the Project.

3.6.0.67

The assessment of potential changes to mud transport during smaller (10 in 1 year)
storm conditions shows no predicted increased deposition of mud material across the
intertidal part of the western Bay, with any changes predicted to occur in the subtidal
part of the Bay. Where potential increased mud deposition is predicted, it should be
noted that the system will reach an equilibrium condition whereby the increased
deposition will result in shallower depths, such that the flows over the bed will be
increased to the point that further deposition will be less likely. Additionally, calmer
periods (which have less potential to mobilise sediment from the bed) and larger storm
events (which have the potential to increase erosion), have been shown to result in
lower levels of deposition, and over a reduced spatial extent.

3.6.0.68

The potential intermittent transport of sand material from the eastern part of the Bay
to the western part of the Bay (during larger storm events) will be blocked by the
Lagoon, leaving direct transport from offshore during SW and SE storms as the primary
source of sand to the western part of the Bay. Analysis of the Swansea and Carmarthen
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Bay Coastal Engineering Group annual beach profiles for this region show an initial
reduction in beach and intertidal levels between 1998 and 2005, but a more stable
elevation between 2005 and 2013. A slight general seaward movement of Highest
Astronomical Tide and Mean High Water Spring indicates a general trend for slight
accretion since 2005. As a result of this, and the reduction in intermittent sand
transport, it is considered that this slight accretion is likely to reduce following
construction of the Lagoon, leading to a more stable profile in the future.
3.6.0.69

For the area of the Lagoon, results from the modelling have indicated that there is
potential for considerable change to both sediment transport and morphology during
the operation period. Within the Lagoon, mud will settle out over slack periods when
there is no water exchange between the Lagoon and Swansea Bay. However, during
power generation, a proportion of this sediment will be resuspended and transported
away from the turbine/ sluice structure under strong flow conditions; potentially exiting
the Lagoon over the ebb tide. Across the Lagoon, away from the turbine/ sluice gate
structure (i.e. towards the north /north east), long-term sedimentation is to be
expected; increases in this sedimentation (above baseline levels) are estimated to cover
approximately one-third of the Lagoon.

3.6.0.70

Immediately adjacent to the turbines/ sluice gates outside of the Lagoon, an area of
higher ‘jetting’ flows is expected during the operational period. These flows will
potentially increase sediment transport to and from the Lagoon over both flood and
ebb tides, respectively, but may also increase the erosion potential of the seabed
sediments in this area. Modelling indicates that any erosion that that does occur is likely
to extend no further than 400m from the turbine/ sluice gate structure and be
temporary in nature, with a morphological equilibrium state being reached relatively
quickly (i.e. following a number of large spring tides), as depths increase against
increasing density of the seabed.
Future dredging maintenance

3.6.0.71

Using the results from the sediment modelling, it is possible to ascertain the
approximate likely impacts that the Project will have on sediment transport and
sedimentation (accretion/ erosion), and more specifically, how these changes compare
to sediment volumes presently dredged from within the Swansea and Port Talbot
approach channels. No change has been predicted within the Neath channel or Port
Talbot channel (outside of natural variability). In the Swansea channel, where existing
maintenance dredging levels are relatively low, an increase of between 20 to 34% is
expected.

3.6.0.72

Within the Lagoon, it is anticipated that maintenance dredging will not need to start
until 10 to 15 years after the completion of construction and then be performed
approximately every two years. However, the need to do so will be monitored and,
based on this monitoring, a dredging strategy will be developed and a licence for
disposal will be discussed and agreed with Marine Licensing Team.

3.6.0.73

Whilst there are changes to the hydromorphological regime of Swansea Bay identified,
the assessment has concluded that the residual significance of the impact on any
receptors, predominantly ecological (intertidal and subtidal benthic ecology), will be
‘moderate / minor adverse’ for protected features, ‘minor adverse’ or ‘neutral’ for
other features. Therefore, it is considered that the changes to the hydromorphological
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regime from the operation of the Project will not cause deterioration in the status of
any water body under the WFD, or compromise the future achievement of the
objectives.
Potential Impact of the Project on water chemistry from the impoundment of the
sewage outfall within the lagoon wall in the Swansea Bay water body
3.6.0.74

The Lagoon could have an indirect impact on water quality in Swansea Bay as it is a
large obstruction within the Bay, which will modify the existing water movement,
mixing and pollutant dispersion.

3.6.0.75

The Swansea and Afan WWTWs provide secondary treatment of sewage collected from
the Swansea, Neath, Baglan and Afan catchments. Swansea WWTW also provides
additional UV disinfection of secondary treated effluent. The WWTWs discharge via
long outfalls to Swansea Bay. During dry weather the WWTWs produce a relatively
continuous base load, which contributes to background pollutant levels. In wet
weather, the WWTW treatment capacity may be exceeded leading to an additional
discharge of untreated (screened) storm effluent.

3.6.0.76

A detailed model has been developed to assess the impact of the Project on water
quality within the Swansea Bay water body, taking into account the above sewage
discharges, within Chapter 7: Marine Water Quality of the Environmental Statement.

3.6.0.77

The assessment considers relative changes against a baseline (2015) case and the
impacts of these changes on existing water quality, measured against relevant
microbiological and chemical standards under the WFD.

3.6.0.78

The model shows that the discharge from the Swansea WWTW becomes retained in the
Lagoon during the flood tide and for part of the ebb tide. During this time, the effluent
mixes with the Lagoon waters forming a dilute mass of effluent and Lagoon water. Part
of this mass is then released from the Lagoon during ebb generation, while part remains
within the Lagoon. The high discharge flow and velocity of the release leads to a jet
flow, rapidly dispersing the effluent released from the Lagoon into the outer part of
Swansea Bay.

3.6.0.79

The overall impacts of the changes on water quality from the Project are positive.
However, to allow for all year around use of water within the Lagoon for water sports,
optimisation options are being considered to reduce the impact of existing intermittent
storm water discharge from the WWTW. The following two options are proposed:
i.

extending the existing outfall to place it outside of the Lagoon, where impacts
would be very low. However the discharge would be displaced, causing a
reduction in water quality in a different area of Swansea Bay. To provide a viable
solution, i.e. maintaining existing standards of water quality, the outfall would
have to be extended by around 1.5km. Extending the outfall would bring
potential benefits to all areas of water quality, by moving the discharge out
further into the Bay and into an area of higher dispersion. Extending the outfall
would require the outfall pipe to pass through the Lagoon wall, with potential
risks to the integrity of the pipe and Lagoon. The additional outfall length may
present hydraulic issues at the WWTW, possibly requiring pumping of the
discharge; and
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ii.

implementation of UV disinfection of storm discharges at the Swansea WWTW,
which presents the most cost effective solution. It is likely that a UV plant could
be installed within the existing site and would provide similar benefits in water
quality to storm storage: UV treatment removes a large part of the storm load
from the WWTW discharge. Unlike storage, the UV plant should be able to treat
all storm flows, except under extreme conditions or in the case of plant failure.
UV treatment also provides flexibility; it can be up- or down-scaled in response to
changes in the catchment. As future catchment improvements reduce storm
flows to the WWTW, the UV treatment would need less frequent operation. UV
would only remove microbiological pollutants, storage would also reduce
nutrients and other pollutants as stored water would be returned to the WWTW
for treatment.

3.6.0.80

It should be noted that while these options improve water quality in the Lagoon they
have a limited impact on water quality in Swansea Bay and almost no impact on water
quality at the Swansea and Aberafan designated sample points. Given the small
potential positive effects of the Project on microbiological water quality at designated
sample points, the optimisation/mitigation options offer no significant additional
benefit, other than within the Lagoon itself.

3.6.0.81

Without these mitigation measures implemented, no overall reduction in water quality
within the water body is expected, and it is considered that the Project will not cause
deterioration in the status of any water body under the WFD, or compromise the
future achievement of the objectives.

3.7

Conclusion

3.7.0.1

From the numerous, detailed technical assessments undertaken on the impact of the
Project to the receiving environment, including the water environment, it is considered
that the Project will not cause deterioration in the status of any water body under the
WFD, nor will it compromise the future achievement or maintenance of “Good”
chemical or ecological status. Monitoring of various parameters including coastal
processes and fish will be undertaken as part of the Project and detailed within an
Adaptive Environmental Management Plan (see Chapter 23, Appendix 23.1 of the
Environmental Statement. A summary of the potential impacts and the assessment of
these impacts for each water body is provided in Table 3.18.
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ES Chapter 8: Intertidal and Subtidal Benthic
Ecology

ES Chapter 7: Marine Water Quality

Habitat loss beneath Project infrastructure

Temporary cofferdam (construction only) on
aquatic flora and fauna
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Flows, scour and water chemistry

Construction and operation noise and
vibration on aquatic fauna

ES Chapter 8: Intertidal and Subtidal Benthic
Ecology

Construction and maintenance dredging on
marine ecology (smothering of benthic
habitats and release of contaminants and
suspended sediments)

ES Chapter 6: Coastal Processes, Sediment
Transport and Contamination

ES Chapter 19 Noise and Vibration

ES Chapter 10: Marine Mammals and Turtles

ES Chapter 9: Fish, including Recreational
and Commercial Fisheries

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

Construction noise, vibration, artificial light
and contaminants, and entrainment in
operational turbines on migratory fish

Swansea Bay
(Coastal,
GB641008260000)

Assessment Basis

Potential Impacts Identified

WFD Water Body
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The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

WFD Assessment

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

ES Chapter 6: Coastal Processes, Sediment
Transport and Contamination

Hydromorphology (depth variation; quantity,
structure and substrate of the bed, quantity
and dynamics of flow and tidal regime)

Construction noise, vibration, artificial light
and contaminants, and entrainment in
operational turbines on migratory fish

ES Chapter 8: Intertidal and Subtidal Benthic
Ecology

ES Chapter 7: Marine Water Quality
Assessment

Water chemistry from the impoundment of
the long sea outfall within the Lagoon seawall

Construction and maintenance dredging on
marine ecology (smothering of benthic
habitats and release of contaminants and
suspended sediments)

ES Chapter 6: Coastal Processes, Sediment
Transport and Contamination

Hydromorphology (depth variation; quantity,
structure and substrate of the bed, quantity
and dynamics of flow and tidal regime)

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

ES Chapter 7: Marine Water Quality
Assessment

Water chemistry and physico-chemical
conditions from general construction activities

Construction noise, vibration, artificial light
and contaminants, and entrainment in
operational turbines on migratory fish

Assessment Basis

Potential Impacts Identified
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Tawe Estuary
(Transitional,
GB541005900900);

Bristol Channel
Outer North
(Coastal,
GB611008590001)

WFD Water Body

Tidal Lagoon Swansea Bay plc

Page 80

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

WFD Assessment

ES Chapter 8: Intertidal and Subtidal Benthic
Ecology

ES Chapter 9: Fish, including Recreational
and Commercial Fisheries

Construction and maintenance dredging on
marine ecology (smothering of benthic
habitats and release of contaminants and
suspended sediments)

Construction and operation noise and
vibration on aquatic fauna

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

ES Chapter 8: Intertidal and Subtidal Benthic
Ecology

Construction and maintenance dredging on
marine ecology (smothering of benthic
habitats and release of contaminants and
suspended sediments)

ES Chapter 6: Coastal Processes, Sediment
Transport and Contamination

Hydromorphology (depth variation; quantity,
structure and substrate of the bed, quantity
and dynamics of flow and tidal regime)

Construction noise, vibration, artificial light
and contaminants, and entrainment in
operational turbines on migratory fish

ES Chapter 7: Marine Water Quality
Assessment

Water chemistry and physico-chemical
conditions from general construction activities

ES Chapter 19 Noise and Vibration,

ES Chapter 10: Marine Mammals and Turtles

Assessment Basis

Potential Impacts Identified
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Neath Estuary
(Transitional,
GB541005800700)

WFD Water Body
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The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

WFD Assessment

ES Chapter 9: Fish, including Recreational
and Commercial Fisheries

Construction and operation noise and
vibration on aquatic fauna

Construction noise, vibration, artificial light
and contaminants, and entrainment in
operational turbines on migratory fish

River Tawe –
confluence with
Nant Cwmgelli to
tidal limit (River,
GB110059025690)
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Construction noise, vibration, artificial light
and contaminants, and entrainment in
operational turbines on migratory fish

River Tawe confluence with
Twrch to tidal limit
(River,
GB110059032180)

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

ES Chapter 6: Coastal Processes, Sediment
Transport and Contamination

Hydromorphology (depth variation; quantity,
structure and substrate of the bed, quantity
and dynamics of flow and tidal regime)

Construction noise, vibration, artificial light
and contaminants, and entrainment in
operational turbines on migratory fish

ES Chapter 7: Marine Water Quality
Assessment

Water chemistry and physico-chemical
conditions from general construction activities

ES Chapter 19 Noise and Vibration

ES Chapter 10: Marine Mammals and Turtles

Assessment Basis

Potential Impacts Identified

River Neath confluence with
Nedd Fechan and
Mellte to tidal limit
(River,
GB110058032430)

WFD Water Body
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The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

WFD Assessment

Construction noise, vibration, artificial light
and contaminants, and entrainment in
operational turbines on migratory fish

Construction noise, vibration, artificial light
and contaminants, and entrainment in
operational turbines on migratory fish

Groundwater saline wedge

Crymlyn Brook –
Headwater to
confluence with
Tennant Canal
(River,
GB110059025700)15

Neath and Tennant
(River, GB71010012)

Swansea
Carboniferous Coal
Measures
(Groundwater,
GB41002G201000).

ES Chapter 18: Land Quality and
Hydrogeology

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

ES Chapter 9: Fish, Including Recreational
and Commercial Fisheries

Assessment Basis

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

The Project will not cause deterioration in
the status of any water body under the
WFD, or compromise the future
achievement of the objectives

WFD Assessment
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As identified in Section 3.2, due to their limited hydrological connectivity to Swansea Bay and the fish species reported as being present, these watercourses are not considered important
for diadromous fish, namely salmon, eel, lamprey and sea trout that could be affected by the Project.

15

Potential Impacts Identified

WFD Water Body

Tidal Lagoon Swansea Bay plc
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APPENDIX 1
Water Framework Directive Articles 4.7 and 4.8
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Article 4.7 ‘Member States will not be in breach of this Directive when:
-

failure to achieve good groundwater status, good ecological status or, where relevant, good
ecological potential or to prevent deterioration in the status of a body of surface water or
groundwater is the result of new modifications to the physical characteristics of a surface water
body or alterations to the level of bodies of groundwater, or

-

failure to prevent deterioration from high status to good status of a body of surface water is the
result of new sustainable human development activities and all the following conditions are
met:
(a)

all practicable steps are taken to mitigate the adverse impact on the status of the body of
water;

(b) the reasons for those modifications or alterations are specifically set out and explained in
the river basin management plan required under Article 13 and the objectives are reviewed
every six years;
(c) the reasons for those modifications or alterations are of overriding public interest and/or
the benefits to the environment and to society of achieving the objectives set out in
paragraph 1 are outweighed by the benefits of the new modifications or alterations to
human health, to the maintenance of human safety or to sustainable development, and
(d) the beneficial objectives served by those modifications or alterations of the water body
cannot for reasons of technical feasibility or disproportionate cost be achieved by other
means, which are a significantly better environmental option.’
Article 4.8 ‘When applying paragraphs 3, 4, 5, 6 and 7, a Member State shall ensure that the
application does not permanently exclude or compromise the achievement of the objectives of this
Directive in other bodies of water within the same river basin district and is consistent with the
implementation of other Community environmental legislation.’
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