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8

PHASE 2B: Statutory consultation, “preferred option
and the PEIR”, non-statutory bodies

8.1

Introduction

8.1.0.1

Chapter 8 (this chapter) reports how TLSB has complied with requirements for
consultation under s47 – the local community, focusing on non-statutory bodies
(key stakeholder groups). This consultation addressed the “preferred option
(design J3) and the PEIR”, from 4 July to 5 August 2013 (with extensions).

8.1.0.2

TLSB identified and consulted with non-statutory bodies during the nonstatutory consultation phase (from March 2011 to June 2013), the statutory
consultation phase (July to August 2013), and thereafter as required up to
submission. This section deals with statutory consultation with these bodies
from 4 July to 5 August 2013.

8.1.0.3

The Chapter sets out the aim, method and results of the consultation, along
with a brief conclusion (in the structure identified in Chapter 1), and includes a
description of how TLSB has complied with s49 (duty to have regard to relevant
responses). Appendices 7.9, 9.5 and 10.6 comprise tables setting out all
representations received during the statutory consultation, and how TLSB has
had regard to them. Overall conclusions are drawn in Chapter 12.

8.2

Aim

8.2.0.1

The purpose of this stage of consultation was to consult key stakeholder groups
not identified as statutory bodies by the Planning Inspectorate under the PA
2008, but which TLSB viewed as critical to the Project.

8.2.0.2

This consultation contributes to fulfilment of the duty to consult the local
community under s47 of PA 2008. Please note: this duty is also addressed in
Chapter 9, below, which details statutory consultation with the local community
under s47, focusing on the general public as individuals, families or businesses
(rather than as organised bodies with a vested interest, as described here).

8.3

Method

8.3.0.1

This stage of consultation took place during the period noted above and shown
in Chapter 1, Figure 1.2. Stakeholder definition, consultation techniques and
materials are described as follows.

8.3.1

Stakeholder definition

8.3.1.1

Non-statutory bodies were identified over the course of Phase 1, non-statutory
consultation, as reported in Chapters 3 to 5. Any key stakeholder, which TLSB
considered of importance to the delivery of the Project, but which was not
identified by the Inspectorate as a statutory consultee in the Reg.9 list provided
with their Scoping Opinion, was considered by TLSB to be a non-statutory body.
The list of non-statutory bodies evolved over the full course of consultation.

8.3.2

Consultation techniques and materials

8.3.2.1

Many non-statutory bodies were met in person for a Project Introduction
(Appendix 3.5), with time allocated for discussion. All were then treated in much
the same way as statutory consultees prescribed by the Inspectorate;
accordingly the consultation documents provided were the Preliminary
Environmental Information Report (PEIR) and accompanying Non-Technical
Summary (NTS) as before. Unlike statutory consultees, non-statutory bodies
were not sent a red line plan unless the land referencing process identified them
as a person with an interest in the land under s44 (reported separately in
Chapter 10). Red line plans were however available at the deposit locations
throughout the consultation period.

8.3.2.2

Consultees were sent the PEIR and NTS on DVD to arrive on or before 4 July
2013, along with a cover letter and formal notice (provided in Appendix 7.2) of
the consultation. The notices set out: the details of the consultation; the
response deadline (5 August 2013, in excess of 28 days after receipt of the
consultation documents); the response address; the need for responses to be in
writing, stating the grounds of the response, who is making the response, and
their address for future correspondence. Recipients were also invited to attend
the public events and offered a meeting with TLSB staff to support their
response if required. Any non-statutory bodies identified for consultation after 4
July 2013 were sent the same materials and given 28 days to respond from
receipt.

8.3.2.3

All responses to the consultation documents were tabulated in order to track
the management of data (sharing responses with the authors of relevant EIA
chapters and/or TLSB design/engineering staff), and to show how and where
TLSB has had regard to the representations in accordance with s49 of PA 2008.
This table is provided in Appendix 7.9.

8.4

Results

8.4.0.1

The following sections set out the relevant responses received during the
statutory consultation period defined above (and outside of that period where
supplied late, as noted). The responses are summarised here following the
Chapter structure of the PIER. A summary of how TLSB has had regard to the
responses received is also provided. The detailed responses and specific TLSB
comments are provided in Appendix 7.9 of this report.

8.4.1

Objective, project structure, aims of PEIR

8.4.1.1

Responses received: responses on this subject were received from: Swansea
Environment Forum (SEF) and Mumbles Development Trust (MDT).

8.4.1.2

SEF stated their support for the purpose of the Project and the intentions of
TLSB. SEF and MDT raised a question about a local electricity discount that had
been proposed by TLSB during the non-statutory initial stages of consultation.

8.4.1.3

TLSB comment: TLSB welcomes the support for the Project and the intentions of
TLSB. In reviewing the outcomes of consultation, TLSB's consideration of this

particular response has focussed on delivery. It is doubtful that such a
commitment can be characterised in terms of a land use planning consideration.
Nonetheless, the review has led TLSB to commit to passing on a portion of
revenue to subsidise a local electricity tariff. This will be in the form of a
Swansea Bay electricity tariff offered via Good Energy and subsidised out of
lagoon revenues. It is not proposed to include this commitment in the s106
Agreement. Consenting process and consultation context
8.4.1.4

Responses received: responses on this subject were received from: WWF Cymru,
RSPB and SEF.

8.4.1.5

WWFC stated that they considered TLSB’s consultation to be exemplary and in
full compliance with the principles of the UNECE Aarhus convention. RSPB
highlighted the possible need for an EPS licence due to the presence of section
42 protected species. RSPB also highlighted the possible need for a safety zone
to be placed around the turbines. SEF sought clarity on where and which
guidelines had been used to inform the assessment.

8.4.1.6

TLSB comment: TLSB welcomes WWFC’s compliments on the consultation
process. The need for an EPS licence is discussed above. A safety zone has been
set out around the turbine housing, as shown in Chapter 4 of the ES and in the
Design and Access Statement. The ES makes reference to the guidelines engaged
at each relevant part.

8.4.2

Site selection and option appraisal

8.4.2.1

Responses received: responses on this subject were received from: RSPB and
SEF.

8.4.2.2

RSPB raised a query about whether the creation of rocky reef referred to the
project or a separate mitigation measure.

8.4.2.3

TLSB comment: the rocky reef refers to the lagoon wall itself. The wording has
been amended within Chapter 4 of the ES to ensure clarity.

8.4.3

Project description

8.4.3.1

Responses received: responses on this subject were received from: WWFC, RSPB,
The Gower Society (TGS), Pontardawe and Swansea Angling Society (PASAS),
Royal Yachting Association (RYA), Ogmore Angling (OA), WTW, Crynant
Community Council (CCC), Reynoldston Community Council (RCC) and Mumbles
Yatch Club (MYC).

8.4.3.2

Responses addressed a range of topics including: materials used and scheme
parameters; and design and consenting.

8.4.3.3

Materials used and scheme parameters: WWFC, RCC and MYC suggested that
more details about the Geotube® materials and sediment source be presented
along with any contingency measures in the case of their failure. RSPB
commented that further information about the source and transportation of the
rock should be presented. TGS stated that an alternative source of Pennant

Sandstone should have been considered for use on the Bay. CCC raised the issue
of construction times and questioned the length of this period.
8.4.3.4

TLSB comment: the Geotube® material has been extensively tested and used for
over 50 years. The seawall is designed in such a manner that a tear in the
Geotube® would not affect the overall structure of the completed seawall and
can be repaired in situ (further detail on maintenance is provided in the OEMP).
The rock armour will be provided from a UK coastal quarry and will be
transported to site via barge, which is the only practicable means for a project of
this type. The source of the rock was chosen on the basis of its suitability for the
design and engineering demands of the Project as well as for its proximity and
sustainability. According to the current program, construction will take
approximately 3 years.

8.4.3.5

Design and consenting: PASAS commented that they believed the nominal
capacity rating to be over-estimated and that this would negate the need for the
application to be considered under PA 2008. TGS stated that the height of the
wall seemed low compared to comparable sea defence structures in the Bay and
queried the proposed lagoon’s ability to hold back the sea. RYA considered that
Lagoon Design D was a safer option for yachts than the preferred option J3 due
to the enclosed nature of the turbine housing (provided by the seawall ‘lip’) and
MYC considered whether buoys will be outside the turbine housing to enforce
an exclusion zone and whether a speed limit would be in force. RCC suggested
that the trees presented in the early stages of the design were not suitable for
the lagoon wall as they were non-native.

8.4.3.6

TLSB comment: Appendix 9.5 explains in detail the nominal capacity of the
Project which has been correctly rated as 240 MW, comfortably above the
threshold of 100 MW for offshore projects as defined by the PA 2008. The
seawall is able to be smaller than other sea defence structures in the Bay as the
sloping nature of the structure allows for the dissipation of wave energy across a
larger area, therefore reducing the required height to hold back the sea. Chapter
2 of this report and Chapter 3 of the ES explain the design evolution of the
scheme and the reasons behind the choice of J3 as the preferred lagoon design –
the lip may provide some enclosure for the turbine housing but it is not
necessary in engineering terms and navigation issues can be effectively
addressed in other ways. To ensure safety, an exclusion zone will be enforced
around the turbine housing and appropriate navigation measures that may
include speed restrictions will be agreed with the port and other relevant
authorities. Design details such as tree planting will be finalised and agreed with
CCSC and NPTCBC where appropriate post consent but will be native species.

8.4.4

Planning and policy context

8.4.4.1

Responses received: responses on this subject were received from: RSPB and
SEF.

8.4.4.2

RSPB suggested the provision of a “progress report” regarding negotiations for
the lease of the seabed from the Crown Estate.

8.4.4.3

TLSB comment: negotiations with the Crown Estate are ongoing and TLSB may
provide updates to consultees and other stakeholders when appropriate.

8.4.5

Coastal processes, sediment transport and contamination

8.4.5.1

Responses received: comments on this subject were received from: WTW, RSPB,
Fish Legal (FL), The Gower Society (TGS), Ogmore Angling Association (OAA),
Pontardawe and Swansea Angling Society (PASAS), the Royal Yachting
Association (RYA), Swansea Biodiversity Partnership (SBP), Swansea
Environmental Forum (SEF), the RSPB and Mumbles Yacht Club (MYC).

8.4.5.2

The main areas which were commented on with regard to coastal processes
were: sediment transport; cumulative and in-combination effects; water flow;
contamination; assessment methodology and mitigation measures.

8.4.5.3

Cumulative and in combination effects: WTW stated that the EIA will need to
incorporate impacts on other elements listed in other chapters such as the
spectrum of sediment types, potential mobilisation of pollutants, and the impact
on sediment as a habitat within the lagoon, as required by the identified
features of ecological interest as all these issues cross-cut with coastal
processes.

8.4.5.4

WTW sought reassurance that aggregate extraction is included in developments
being considered for in-combination effects, rather than just navigational
dredging since this will be important for consideration of the cumulative loss of
certain benthic habitat types in the modelling of the cumulative impacts on
sediment sources and subsequent movement.

8.4.5.5

TLSB comment: an assessment of cumulative impacts upon coastal processes
and the Swansea Bay system as a whole has been undertaken as part of the EIA.
The spectrum of sediment types was informed through a comprehensive
sampling campaign undertaken as part of the subtidal benthic characterisation
survey (Titan, 2013) which included sampling and particle size analysis (PSA) of
57 sediment samples across Swansea Bay. The assessment of coastal processes
has incorporated the potential mobilisation of pollutants, and the impact on
sediment as a habitat; the results of this are presented in chapter 6 (Coastal
Processes, Sediment Transport and Contamination) of the ES.

8.4.5.6

The assessment results of in-combination and cumulative effects are addressed
within Chapter 6 of the ES. A number of lists a number of plans and projects
identified which are potentially relevant to the Project in terms of cumulative
and in-combination effects. This table lists navigational dredging, marine
dredging and aggregate dredging.

8.4.5.7

Sediment transport: WTW noted interest in what the modelling will demonstrate
with regard to changes in littoral drift patterns that might alter the feed of
sediments to Crymlyn Burrows SSSI sand dunes, as well as designated habitats
further afield. WTW also noted concern over wind-driven wave action resulting
in intertidal erosion. This is also discussed in further detail above.

8.4.5.8

WTW welcomed the baseline studies already conducted and the attempt to
accurately describe and map current conditions in Swansea Bay. WTW and RSPB
noted concern relating to the geomorphological aspects of the lagoon in light of
the incomplete modelling and the complexity of and interrelated nature of key
components of the Bay.

8.4.5.9

TGS commented that impacts on sand and silt movements within Swansea Bay
and Port Talbot must be rigorously analysed as there is potential for catastrophic
shore and shipping channel changes to sea and estuary bed. MYC also raised
concerns relating to this.

8.4.5.10

SEF noted concern about the coastal processes affecting sand deposition on
Crymlyn Burrows SSSI and asked that it should be investigated whether potential
sediment movement around the Bay could increase this problem.

8.4.5.11

TLSB comment: changes upon the littoral drift patterns that might alter the feed
sediments to coastal habitats (Crymlyn Burrows SSSI sand dunes, Baglan Dunes,
Aberavon and Margam Burrows dune system, the beaches of Swansea Bay (i.e.
Blackpill) or other similar areas in the near-field (Mumbles Head to Port Talbot))
identified through modelling are discussed in Chapter 6 of the ES. The level of
impact will vary between the key project periods; construction, operation and
decommissioning. The level of impact is also assessed between each of the three
construction phases. The overall impacts on sand transport within Swansea Bay
during the construction phase are summarised within Chapter 6 of the ES.

8.4.5.12

Sediment transport pathways and associated sedimentation and erosion
(including sand and silts), over both the near-field (across the proposed
development site) and far-field regions (the wider Swansea Bay and Bristol
Channel area) have been incorporated into the hydrodynamic and wave models
used to inform the coastal processes assessment. The scope of environmental
parameters assessed by the models are detailed in Chapter 6 of the ES with the
results presented in ‘Assessment of Impacts’ section.

8.4.5.13

To inform the baseline studies and gain an understanding of the
geomorphological aspects of the Bay, a number of specialist reports were
consulted such as: ABPmer, 2010, ABPmer, 2010c., and Parsons Brinckerhoff Ltd,
2010. In addition, a more detailed description of the data sources and
preparation of the bathymetric and topographic data utilised within the
numerical modelling is provided in ABPmer, 2013b, as referenced within Chapter
6.

8.4.5.14

Water flow: PASAS made comment on the possible alteration of the natural flow
of water within Swansea Bay as a result of the development. PASAS commented
that strong flows of water from the impoundment at low tide are likely to have
various damaging effects. They commented that even with large sluice gates, it
won’t be possible for the impoundment to fill quickly enough for levels inside to
match those outside, so there will be a powerful flume of water entering the
impoundment, creating massive erosion / disturbance of the seabed of the
impoundment.

8.4.5.15

TLSB comment: the natural tidal regime within the footprint of the lagoon will be
altered due to the impoundment of water within the surrounding lagoon wall.
With regard to water movement within Swansea Bay, modification to both near
and far-field hydrodynamics (e.g. water levels, flow speeds and waves) during
the operational phase are discussed in Chapter 6 of the ES. Local changes in flow
speeds and directions will be experienced throughout the tidal cycle, with
variations in these changes dependent upon the size of the tide. Inside the
Lagoon, increases in flow speeds are principally controlled by ‘jetting’ flows
through the turbines on both the flood and ebb tide, generated by a hydrostatic
head difference during power generation, but also through sluice gate opening
activities. Flow speeds into the lagoon on flooding tides are discussed in detail
within Chapter 6 of the ES.

8.4.5.16

Contamination: WTW, OAS, SBP and SEF noted concern of using sediments
within the lagoon for filling the Geotubes®. They asked if the process of using
sand from within the lagoon footprint to form the walls will disturb and release
contaminants, and asked what resulting impacts this would have on the benthic
habitat within the footprint and the resources this previously provided to
species higher in the food chain.

8.4.5.17

RSPB commented that sediment contamination deserves further investigation
owing to historic uses of the Bay and Dock, and that modelling would be
important to consider the effects within the lagoon.

8.4.5.18

RSPB noted that aspects which should be described in reporting are: definition
of location and type of contamination; depth distribution of contaminated
sediments; where dredging of material would be required; where it is to be
deposited (other than the core of the lagoon walls); how frequently and to what
parameters subsequent dredging may be needed to maintain depth; and how
the lagoon sediments would be affected by natural and other operational
activities.

8.4.5.19

TLSB comment: it is anticipated that a total of 5million m3 of material
(predominantly sands and gravels) will be dredged from inside the footprint of
the Lagoon to be used for construction fill in the seawalls. TLSB’s understanding
of the baseline conditions for this material was founded on existing data and the
completion of a subtidal benthic survey (Titan, 2013). Sediment samples were
collected for Particle Size Analysis (PSA) and sediment contamination analysis
from both within the Lagoon footprint and across the Bay.

8.4.5.20

In addition, TLSB undertook a comprehensive sediment contamination analysis
of surface samples from the benthic survey (Titan, 2012a) and both surface and
sub-surface samples from geophysical/ geotechnical investigations (Titan, 2013;
Atkins, 2013). The full assessment methodology and corresponding results which
are discussed in chapter 6 of the ES, state that surficial sediment contaminant
levels that are likely to be dredged within the proposed Lagoon footprint are
similar to those seen across the wider Swansea Bay, with no analysed sample
exceeding CEFAS Action Level 2 for any specific contaminant (including PAHs and
PCBs). As a result, the sediments that will be dredged and then subsequently

used/ disposed in the construction of the Lagoon are not considered by CEFAS to
be contaminated for use/ disposal in the marine environment.
8.4.5.21

The Construction and Environmental Management Plan (CEMP) contains
provision for the ongoing monitoring of contaminated soils and groundwater
and will be agreed with NRW.

8.4.5.22

Assessment methodology and mitigation measures: WTW advised that more
complex models are required to examine long-term rates of change, and
detailed studies of wave energy, wind direction and the relative strength of
individual substrates need to be undertaken. WTW welcomed additional study
to model morphological evolution of the lagoon to prevent unexpected
additional costs, both environmental and economic.

8.4.5.23

The RSPB noted that the issue of saltmarsh development and soft sediment
accretion is identified. However, the scale of saltmarsh development and wider
soft sediment accretion is of particular concern to the RSPB.

8.4.5.24

The RYA commented that they would like to see more information about the risk
reduction measures suggested in the hazard log; modelling to determine the
potential for siltation in the lagoon and in navigation channels; further
understanding of currents at different depths; and a fully validated model with
local tides – with respect to wave reflection from the lagoon seawall affecting
vessel navigation from the River Neath and River Tawe during certain weather
conditions.

8.4.5.25

SEF noted concern over the validity and accuracy of the modelling predictions
referencing inaccuracies from the modelling of the impounded area around the
Tawe Barrage. They were concerned of the possible harm and resulting
mitigation costs if modelling proves to be incorrect.

8.4.5.26

SEF also noted concern about the long term effects of the Project and the
mitigation proposed if negative environmental effects do occur. SEF proposed
the creation of a mediation fund or bond in a similar way to funds put aside by
developers when developing new landfill sites.

8.4.5.27

TLSB comment: to support the EIA, a number of modelling studies have been
completed as detailed in the ‘Numerical Modelling’ section. A suite of DHI
Mike21 hydrodynamic and wave models describe the study area and include a
sediment transport module for both cohesive and non-cohesive sediments. As
detailed within Chapter 6, the numerical models have been successfully
calibrated and validated against up-to-date field measurements to provide a
sufficiently accurate representation of the hydrodynamic and wave regimes
within the study area.

8.4.5.28

Possible impacts to the morphological regime of Swansea Bay have been
incorporated into the environmental assessment and hydrodynamic modelling
which are discussed throughout chapter 6 of the ES. A summary of significant
impacts, including the morphological sediment regime are displayed in tabulated
within Chapter 6 of the ES.

8.4.5.29

The saltmarsh development has been considered with respect to coastal birds
and was viewed as an enhancement to provide suitable foraging habitat for
certain wading bird species as described in Chapter 11 (Coastal Birds) of the ES.
Sediment accretion within the Lagoon and the wider Bay, in respect of
navigation channels will be controlled through dredging.

8.4.5.30

In response to RYA comments, further information has been provided on the risk
reduction measures, as detailed in the above section 4.4.14. With respect to
wave reflection, localised effects have been summarised and presented within
Chapter 6. In consideration of impacts upon navigation, a change will occur in
the overall wave / hydrodynamic environment, which will be different to that
which currently exists, but it is considered that the degree of change will not be
sufficient enough that it would impede navigation. This is further supported by
the navigations risk assessment, appended to Chapter 14.

8.4.5.31

To inform the EIA, as part of the metocean surveys, an Acoustic Wave and
Current Profiler (AWAC) was deployed within Swansea Bay for a period of 3
months between 16 February and 16 May 2012, at two locations, as detailed in
the supporting appendices to Chapter 6 of the ES. Deployment of the AWAC
provided wave height, wave period and wave direction data crucial for validation
of the numerical model and to gain greater understanding of the sea state
within Swansea Bay. Furthermore, numerous measured datasets were used to
test and validate the tidal model including current speed and direction data from
the British Oceanographic Data Centre (BODC), whose current moorings provide
a historic record of current flow in the Bristol Channel. This level of assessment,
including use of historical datasets, has been deemed suitable by specialist
consultants ABPmer.

8.4.5.32

TLSB has undertaken an extensive EIA conducted by independent environmental
specialists and informed through existing literature and physical surveys. TLSB is
confident that the predicated impacts are well-understood with mitigation
applied where necessary and possible. To ensure environmental effects are
monitored during and after construction, the CEMP and OEMP will define
monitoring programs during construction and operation. These measures are set
out in the Adaptive Environmental Management Plan (AEMP) appended to
Chapter 23 of the ES.

8.4.6

Marine water quality assessment

8.4.6.1

Responses received: comments on this subject were received from: WTW, RSPB,
Fish Legal (FL), Swansea Biodiversity Partnership (SBP), Swansea Environmental
Forum (SEF), The Gower Society (TGS), Mumbles Yacht Club (MYC), and Swansea
Bay Port Health Authority (SBPHA).

8.4.6.2

The main areas commented on were: water quality, wastewater and storm
water discharge and the assessment methodology.

8.4.6.3

Water quality: WTW and MYC raised concern that the proposed lagoon
encompasses the outfall from Swansea Bay WwTW, and that the lagoon must
meet the appropriate health and safety standards as well as mitigating any

impact on the natural environment. They also stated that the lagoon itself
should not contribute any pollutant load into the marine waters. MYC comments
also related to suitability of water quality for sailing.
8.4.6.4

RSPB highlighted that the Environment Agency’s list of Environmental Quality
Standards (EQs) 1999 may be of use in relation to many of the less common
chemicals such as PCP, CTC and TCB which may be present within the sediments
of the Bay.

8.4.6.5

Fish Legal highlighted the importance of the Water Framework Directive (WFD)
stating that regard must be had to the relevant River Basin Management Plans
(RBMP), and any Supplementary Plans in respect to each water body.

8.4.6.6

Fish Legal also highlighted the Environmental Objectives set out in Article 4 of
the Water Framework Directive (WFD) in relation to the objective of preventing
further deterioration, as well as the protection and enhancement of the status
of aquatic ecosystems. Fish Legal stated that the applicant had not
demonstrated how this Project supports those objectives, or at the very least
why it will not frustrate them.

8.4.6.7

Fish Legal commented that some effort has been made to consider water quality
issues of the Project and its operation, however more information is required on
all WFD aspects as the Project may directly conflict with WFD objectives and
stated mitigation measures.

8.4.6.8

Furthermore, Fish Legal stated that there appears to be no proper consideration
of the impacts of the Project on the status of fish as a biological quality indicator
for the Swansea Bay RBMP entry, nor for the linked water bodies of the nearby
rivers flowing into the Bay.

8.4.6.9

SEF and MYC noted that it is likely that any physical changes to the Bay will
affect the water quality of the Bay. They relayed that this could significantly
affect data and information that has been collected previously. One example is
the development of a bathing water prediction model, which was an outcome of
the Smart Coasts project.

8.4.6.10

SEF welcomed the promotion of water sports and bathing for the public within
the Lagoon but expressed major concerns regarding the Lagoon’s water quality
and questioned how likely it is that compliance of the rBWD will be achieved if
the WwTW outfall is within this area. SEF also had concerns about increased
turbidity during the construction phase and the implications this may have on
water quality of the Bay. SBPHA also commented on water quality, seeking
reassurance that effects of silting to shellfish beds within the bay would be
assessed.

8.4.6.11

TLSB comment: the waste water outfall that will reside within the footprint of
the Lagoon has been given great consideration when conducting the water
quality assessment. A number of optimisation / mitigation options have been
considered to reduce the impact of the WwTW discharge on the water quality
within the Lagoon which are discussed in Chapter 7 of the ES.

8.4.6.12

Assessment of contaminants released from sediment has been undertaken in
the EIA. The contaminants considered are based on those identified as present
at significant levels from samples taken during the geotechnical site
investigation, which include heavy metals and TBT.

8.4.6.13

The water quality assessment in the EIA is based upon the relevant regulations
and standards covered by the WFD, i.e.: shellfish waters, bathing waters,
freshwater fish and WFD objectives identified in the BMP and WAP: specifically
nutrients (DAIN and algae), DO and copper (other metals and TBT also
addressed). The assessment methodology is discussed in detail within Chapter 7.
In response to Fish Legal, fish have not been assessed as a biological quality
indicator because there is no reason to suppose, based on the assessments
already carried out, that there will be an adverse effect upon the achievement of
the objectives of the relevant River Basin Management Plans and Supplementary
Plans. Nevertheless, fish have been the subject of environmental impact
assessment generally.

8.4.6.14

Impacts have been considered in terms of relevant Water Framework Directive
(WFD) UK Technical Advisory Group (UKTAG) standards and prevention /
mitigation of further deterioration. All considerations of the WFD standards and
how the Project has incorporated the objectives into the proposed optimisation
and mitigation is provided within Chapter 7 of the ES. A further comparison of
the optimisation / mitigation options being considered are also tabulated within
the chapter.

8.4.6.15

The effects of the Lagoon on mixing and dispersion are discussed within the
relevant section of Chapter 7 and identifies that the presence of the Lagoon will
have a generalised positive effect on water quality. TLSB is aware of the
concerns raised in relation to data which has previously been collected being
affected by the presence of the Lagoon. Discussions have been undertaken with
CCSC to try to assess how the prediction model might be affected by the Project.

8.4.6.16

To ensure the water quality within the Lagoon would be fully compliant with
rBWD, a full investigation of Faecal Indicator Organisms (FIO) concentrations in
the Bay and within the impoundment was undertaken in the EIA, as per a typical
study for a bathing water investigation. This includes modelling dry and wet
weather conditions with all significant sources considered. The effect of turbidity
on water quality is discussed as part of the assessment results. In summary
increased turbidity during lagoon construction would not be expected to
significantly affect bathing water class at Swansea Bay, Aberafan or along the
Gower coast.

8.4.6.17

Wastewater and storm water discharge: WTW commented that the Lagoon’s
impact on water circulation within the Bay could affect water quality and the
outfall from Swansea Bay Waste Water Treatment Works (WwTW).

8.4.6.18

WTW acknowledged that further work is underway to consider options for
storm water treatment, storm water storage, or extending the pipeline, and they
welcomed further discussion once this work is complete.

8.4.6.19

TGS stated that the Welsh Water outfall from Fabian Way must be thoroughly
protected and the consequences of the structure upon the effluent movements
from this and the Long Sea Outfalls from Afan and Baglan waste water
treatment works modelled to ensure full dispersion and dilution.

8.4.6.20

SBPHA acknowledged current options that were being considered in respect to
dealing with WwTW outfall and expressed their opposition to UV treatment and
support of extending the outfall beyond the lagoon enclosed waters

8.4.6.21

TLSB comment: the effects of the Lagoon on mixing and dispersion are discussed
in section within the relevant section of Chapter 7, which identifies that the
presence of the Lagoon will have a generalised positive effect on water quality.
it is also stated within Chapter 7 that changes in the trajectory of the Tawe River
plume, and increased exchange of water in the western bay, causes a small
improvement in water quality in this area with the Lagoon in place. Design
feasibility assessment is ongoing for a number of optimisation/ mitigation
options.

8.4.6.22

The Welsh Water outfall will not be impacted upon during construction or
operation of the Lagoon. An exclusion zone of 100m either side of the long sea
outfall will be enforced for all vessels. Buoys will be installed to highlight the
exclusion zone and vessels will be given the details of the location of the
exclusion zone. Further details of the adopted measures are presented in
Chapter 4 of the ES. Effluent movements from the Welsh Water outfall, and the
Long Sea Outfalls from Afan and Baglan have been incorporated into the water
quality modelling. Discharge sources and model inputs are also provided within
Chapter 7 of the ES.

8.4.6.23

As discussed previously TLSB are continuing consultation with Welsh Water
regarding the optimisation and mitigation options in respect to the Welsh Water
outfall. All options being considered, including evaluation of each, are provided
in Chapter 7 of the ES.

8.4.7

Intertidal and subtidal benthic ecology

8.4.7.1

Comments on this subject were received from: WTW, Swansea Biodiversity
Partnership (SBP), and Swansea Environmental Forum (SEF).

8.4.7.2

The main areas which were commented on were: habitat loss or change and
mitigation strategies.

8.4.7.3

Habitat loss / change: WTW appreciated that the extent of intertidal and
shallow subtidal habitat loss will be minimised but welcomed further
information when it becomes available. Some of the issues that concerned WTW
most are loss of habitat within the Lagoon for wading birds due to constant
disturbance by recreational users and changes to the quality of the habitat due
to alterations in sediment type. MYC raised a similar issue in relation to
temperature changes in the Lagoon and the introduction of non-native species.

8.4.7.4

WTW expressed concern about the changes in the intertidal environment, not
only within the Bay, but within the Lagoon itself. They anticipate that, as a result
of wind-driven wave action, erosion will occur within the intertidal zone and

result in deposition of sediment subtidally within the Lagoon itself, thus leading
to shallowing of the water body and development of a wholly subtidal
environment.
8.4.7.5

WTW noted further concern about the in-combination impacts on inter-tidal
habitat with other developments. They requested more detail on this matter, at
an appropriate scale depending on the scale of significance of the feature.

8.4.7.6

TLSB comment: quantification of the changes in intertidal and subtidal habitat
are provided in Chapter 8 with the extent of the area subject to change
summarised and tabulated. TLSB recognises that there will be a direct loss of
intertidal and subtidal habitat as a result of creating the Lagoon. However, the
Lagoon wall has the potential to create and result in a direct gain of habitat
through the creation of 11.5km of new wall with the capacity to function as an
artificial reef.

8.4.7.7

Potential impacts upon ecological receptors during the operational stages, such
as changes in disturbance and displacement have been fully assessed as detailed
within chapter 11. In additions, subsequent mitigation and monitoring is
discussed such as the provision for an artificial roost island within a disturbancefree area within the Lagoon and adaptive monitoring to evaluate utilisation of
the Lagoon by coastal bird species.

8.4.7.8

The magnitude of change in temperature of seawater has been assessed as
negligible. TLSB will endeavour to limit the introduction and spread of nonnative species in accordance with appropriate legislation and guidance, and
implementation of best practice; the extent and quality of non-native species
will be monitored to determine composition and distribution on the Lagoon wall
during operation.

8.4.7.9

Impacts of wind-driven wave action and erosion are discussed in greater detail in
sections 4.2.8 and 4.4.14 of this report.

8.4.7.10

Assessment of cumulative and in-combination effects has been undertaken as
part of the intertidal and subtidal ecology assessment. The results of this
assessment with a summary of plans and projects in the Wider Study Area are
provided in Chapter 8 of the ES.

8.4.7.11

Mitigation strategies: WTW expressed a concern over proposed mitigation
measures for the proposed translocation of Sabellaria alveolata and native
oyster Ostrea edulis, especially before modelling and assessment is complete.

8.4.7.12

SBP raised concern that the sand which would be locally sourced (presumably
from Swansea Bay), and used to fill the Geotubes® could have catastrophic
effects on the ecology of the sea bed. In addition, they also raised concern that
the removal of large quantities of sediment from a dynamic system is likely to
impact on the deposition of sand on the coast depriving sand dune systems of
sand, and potentially denuding the Gower beaches.

8.4.7.13

SBP also indicated that they were concerned over large scale disturbance of the
sea bed and potential release of heavy metal contaminants.

8.4.7.14

TLSB comment: TLSB has sought to incorporate mitigation into the design from
the Project’s inception, in an iterative process between the engineering and
environmental assessment teams. In relation to Sabellaria alveolata and native
oyster Ostrea edulis, translocation has been proposed pre- and post-modelling
as a solution to reduce impact upon these sensitive species. Changes in habitat
suitability and the corresponding proposed mitigation and enhancement
measures presented are provided in Chapter 8 of the ES.

8.4.7.15

Full assessment on the ecological impact on the seabed has been included in
Chapter 8 of the ES. The impact on sand dune systems has been assessed in
Chapter 12 (Terrestrial Ecology) of the ES. In addition, impacts of sediment
transport, deposition and contamination have been addressed in sections 4.2.8
and 4.4.14 of this report, and Chapter 6 of the ES.

8.4.8

Fisheries including recreational and commercial fisheries

8.4.8.1

Comments on this subject were received from: WTW, WWF Cymru, RSPB, Fish
Legal (FL), Ogmore Angling Association (OAA), Pontardawe and Swansea Angling
Society Ltd (PASAS), Salmon & Trout Association (S&TA), Tawe & Tributaries
Angling Association (T&TAA) Ltd, Angling Cymru (AC), and Swansea
Environmental Forum (SEF).

8.4.8.2

The main sub-topics commented upon were: consultation; fish passage/
migration; assessment methodology; impacts on fisheries; interaction with
structures (entrainment & injury); further work required /inclusion in the ES; and
cumulative impacts.

8.4.8.3

Many detailed comments on a number of points raised in response to the PEIR
were received in relation to the fisheries assessment. These comments,
including response of specific areas where they are addressed in the ES are
provided in detail in Appendix 7.9, with the main areas being addressed in the
below.

8.4.8.4

Consultation: Several fish organisations suggested that they should be consulted
on the basis that they are entitled to make a 'relevant claim' (pursuant to
sections 42 and 44(4) of the PA 2008). FL further stated that they view the
consultation exercise undertaken by TLSB to consult on the PEIR to be
fundamentally flawed. This view is based on the need for further information to
properly identify and assess the environmental effects of the development,
therefore the significance of the impacts remained unknown to a reasonable
level of certainty, at that point.

8.4.8.5

FL make further reference to the results presented in the PEIR on topics such as:
suspended sediment pollution; noise impacts; impacts upon migration; fish
entrainment; and EMF disturbance – stating that too much is left to later
consideration of the results and should have been available during design
formation and general consultation with the public, not after.

8.4.8.6

FL note that the PEIR anticipated significant impacts on migratory salmonids,
which at that time, required further information in support of the assessment. In
light of this, FL states that public consultation should be prolonged until such

time that all information is available and can be responded to by potentially
affected clubs. They state further that affected clubs and others that hold fishing
rights may well wish to claim compensation for deleterious effects on their
fisheries dependent on migratory species. Furthermore, FL advises that there
should be an ongoing mitigation and compensation package provided by the
developer / applicant, informed by monitoring results.
8.4.8.7

TLSB comment: The issue of ‘relevant claims’ is addressed in Chapter 10 of this
Report. In response to FL’s view of TLSB’s consultation strategy, the aim of a
PEIR is to provide relevant environmental information as part of the consultation
process outlining the findings of the EIA up to its date. In cases where defined
parameters are not known, a worst case scenario is presented, which is the
standard approach recommended by the Planning Inspectorate, and is the one
adopted in the PEIR for this Project.

8.4.8.8

The role of the PEIR is to enable the local community to understand the
environmental effects of the proposed development so as to inform their
responses regarding the proposed development. It acts as a precursor to the ES,
allowing consultees to provide their views about a Project. Clearly, in this case,
the document fulfilled its remit, allowing concerns to be raised which will be
further discussed in the ES. Furthermore, in this case the results of further study
were made available to key stakeholders including Fish Legal and its members
(see Chapter 5 of the Consultation Report, section 5.4 for further detail).

8.4.8.9

Potential impacts on salmonids and other migratory species have been fully
assessed in the Environmental Statement. Impacts have been assessed by using
state-of-the art behavioural modelling techniques, in which fish behaviour rules
are informed by a wide range of peer-reviewed scientific studies, including fish
tracking studies in other British estuaries and coastal waters, and in particular
tracking studies carried out in Swansea Bay and the South Wales area. The
models now presented within the ES and supporting appendices are robust and
represent the key features of fish behaviour in relation to tidal flows and
olfactory trails from rivers and provide the best means of assessment currently
available. TLSB has adopted proposals for ongoing mitigation and monitoring
which will be detailed in the CEMP and OEMP. These measures are set out in the
AEMP appended to Chapter 23 of the ES. Proposed mitigation strategies are
discussed for each environmental focus area, and presented within the relevant
chapters of the ES. Assessment results presented in Chapter 9 indicate
construction and operational phase impacts on salmon and sea trout to be of
minor significance and expected to have a negligible effect on returns. Under
this basis, a compensation package has not been established.

8.4.8.10

Fish passage and migration: WTW commented that it is not clear whether the
modelling undertaken will also consider the potential isolation of a subpopulation within the Lagoon if movement is restricted. WTW also noted that a
significant gap in the baseline data (which is acknowledged in the consultation)
is lack of understanding in the ecology of migratory fish. This includes
information fundamental to assessing the impact of proposals, such as the
route, depth and speed of fish passage through the estuary, the role of tidal
transport in migration, species-specific migratory cues, and the location of

spawning sites. Indeed, WTW were concerned that the work will not provide
adequate information to assess the impacts and inform compliance with the
Habitat Regulations.
8.4.8.11

WTW stated they would welcome further information about the likely passage
of fish into and out of the Lagoon and the likely impact of the turbines. They are
concerned that even though rotation of the turbines blades is slow and may not
directly kill fish, there may be bruising or turbulent stresses placed on fish
resulting in death after passage.

8.4.8.12

WWF-Cymru commented that another issue of major concern is habitat
fragmentation which could disrupt migration patterns and, in the worst case,
could lead to permanent habitat loss and disturbance to spawning and nursery
areas. WWF-Cymru acknowledged this is recognised in the PEIR and merits
detailed examination during the EIA to determine risk.

8.4.8.13

RSPB made reference to “9.3.2.34 Temporary Habitat Loss Owing to
Construction Activity (fish)” stating that they disagree with the conclusion here.
RSPB stated that if noise, suspended sediments and contaminants etc. are
significant they will disrupt migration for spawning – no matter how strong the
urge of the fish to spawn – and to imply otherwise is incorrect.

8.4.8.14

OAA stated that locating the Lagoon immediately next to the mouths of the
Neath and Tawe rivers poses obvious problems for both adult and juvenile
salmon and sewin. OAA and SEF raised concern that the flume from the Lagoon’s
discharged water will attract fish which would ordinarily follow the flow of the
river. The Association commented that a thorough understanding of the impact
of this distraction on the migration of fish needs to be gained to determine
whether it acts as a barrier or limiting factor to migration to the fish which move
to and fro along the coast and enter and leave the rivers in this area.

8.4.8.15

PASAS, AC and SEF commented that construction of the lagoon will disrupt the
natural flows within the Bay. PASAS stated that, at present, fish looking to
ascend the River Tawe currently find river water discharging into the Bay from
the mouth of the river between the two docks breakwaters – which the Lagoon
would prevent. PASAS also state that even if fish are not entrained and swept
into the impoundment they are likely to have difficulty finding the river.

8.4.8.16

PASAS comment that high levels of suspended sediment will also have an impact
on fish movement. In relation to their point above, unnatural flows are likely to
create extremely turbid conditions, which may hinder fish trying to find the
mouth of the river Tawe so they can enter it. PASAS also state, in relation to fish
movements being hindered, that it is likely if fish enter the Lagoon they will
become trapped in the impoundment, prevented from migrating to and from
the river and thus lost form the stock of the river Tawe.

8.4.8.17

T&TAA state that the migrating cycles of both salmon and sea trout must be
considered; returning adult salmon, sea trout and descending young smolts.
They state that the development could cause great disruption and damage to
the numbers of both species, as returning fish from the east may be effected by
the turbines, and even attracted to the turbines as a result of river water build-

up from the Tawe being discharged at low tide. T&TAA also state that if the
proposal were to proceed, it would be necessary to request that a mandatory
monitoring program be set up for a period of two years, covering the complete
life cycle of both these species at the expense of the developers to monitor any
damage to the fishery, and local economy, and give evidence for substantial
compensation claims.
8.4.8.18

TLSB comment: In response to WTW, access to the lagoon will be such that there
is no danger of a sub-population becoming isolated. The exchange of water
(~6000 m3 s-1) will mean that water quality within the Lagoon is very unlikely to
drop below thresholds which would affect fish and shellfish. Similarly,
suspended sediment loads are more likely to fall within the Lagoon following the
construction of the seawall, as a result it is not deemed to be a significant issue.

8.4.8.19

It is true that the uncertainty around the models of fish is much greater than
that around the models of physical processes. Nevertheless, the scientific
literature around modelling fish in hydrodynamic models is well advanced and
has a 20 year history – especially focussed of the difficult problems of
estimating recruitment of young fish and larvae to marine fishery populations.
The models are based on the balance of probabilities and model the implications
of expert opinion.

8.4.8.20

Potential impacts upon habitats and migration have been considered within the
EIA. The ES provides more detailed examination and evidence than was
presented within the PEIR. Possible impacts upon migration are presented in of
Chapter 9 of the ES.

8.4.8.21

In response to RSPB’s comments, further information which support the
statement of migratory urge is provided throughout chapter 9. This information
is provided through the tabulated lists of individual impacts and significance
tables, further justifying the strength of the argument.

8.4.8.22

In response to OAA’s comments on possible barriers to migration, these issues
have been addressed in the fish behaviour and STRIKER modelling (Entrainment
and injury risk from the turbines), which take account of olfactory ‘scent’ trails
emanating from rivers, mixing within the Lagoon and of the discharge plume
from the turbines. The findings indicate that natural tidal currents will have an
overriding effect on fish migration paths, allowing fish to locate the rivers
without significant diversion or delay.

8.4.8.23

In response to PASAS’ comments, entrainment and injury risk has been fully
assessed within the ES and detailed heavily within Chapter 9. The lagoon
seawalls will not inhibit or disrupt the flows from the River Tawe. This is
because the seawalls do not cause partial blockage of the river channel nor do
they affect the alignment of the Tawe channel as a whole. They are in fact set
back 100m from the channel at the request of ABP for shipping purposes. The
Tawe barrage is in fact located c.1km upstream of the entrance to the Port
through the eastern and western port breakwaters which channel the Tawe
flows. The Lagoon wall will form an extension to this and may in fact help by
providing a more distinct flow path for the Tawe. The turbine house itself is a
further c. 2.5km from the mouth of the Tawe, or 3.4km from the Tawe Barrage.

8.4.8.24

Elevated suspended solid levels are expected to be localised and to relate to
construction activities and will have minimal effect on fish migration. Possible
impacts of suspended sediment have been addressed as part of the EIA and are
not predicted to be a long-term effect. Huge volumes of seawater are flushed
from the Lagoon on each tide. This along with the fish’s behaviour response to
seek an olfactory trail means that fish should not become “trapped”. This is
demonstrated in the fish modelling which are reported in Appendices 9.3 and
9.4.

8.4.8.25

In response to T&TAA’s comments, as stated above, modelling of both adult and
juvenile salmonids has been undertaken and informed through real data. The
IBM fish behaviour model tracks the movement of olfactory scents, and salmon
or trout following scents, from the rivers Tawe and Neath, including entrainment
into the Lagoon, and movement back out of the Lagoon. A detailed postconstruction monitoring program is being developed. Details of proposed
mitigation and monitoring programs are presented within the ES. Further
information will also be provided in the CEMP and OEMP, and the AEMP
appended to Chapter 23 of the ES.

8.4.8.26

Assessment methodology: WTW commented that they were pleased with the
levels of research undertaken to gain baseline knowledge of fish and shellfish
species within the Bay. However, they noted their concern as to the impact
during construction and the long-term effects on fish once the Lagoon is
operational, particularly internationally important populations.

8.4.8.27

FL commented, that in relation to conservation importance of a species
(ecological receptor), there was no attempt to consider the importance of fish
species to the environmental conservation objectives of the Water Framework
Directive (WFD) at a water body level.

8.4.8.28

FL also stated that the PEIR has not demonstrated how the Project supports the
objectives of the WFD set out in articles 1 and 4 in relation to environmental
objectives. FL noted that some efforts have been made to consider water quality
issues of the Project and its operation, but stated that more information is
required on all WFD aspects. FL believes that the Project directly conflicts with
WFD objectives and stated mitigation measures.

8.4.8.29

FL stated that TLSB has not identified that there will be any freshwater
recreational angling impacts, which FL wholly rejected as incorrect, not least on
the basis of its own preliminary environmental information. FL also stated that
the issue needs reconsideration and further consultation. FL state that it is
anticipated that there will be both short and long term impacts; direct, indirect
and cumulative depending on the final design.

8.4.8.30

OAA, PASAS and CA raised concerns about the design of the turbines and the
manner in which they will be screened. OAA refer to information presented
within the PEIR regarding the size of the turbines and slow rotational speed
providing large gaps which fish would be able to pass through, in anticipation
that the modelling would further inform this. OAA state that there calculation of
rotational speed of over 50mph spells certain death for any creatures over a few
millimetres in size which enter the draft tube. They also state that this issue

needs to be addressed as the proposed turbine design is unsafe and a more fish
friendly turbine such as Archimedes should replace it.
8.4.8.31

PASAS raised concern that the Lagoon proposal had reached such an advanced
stage (at the point the PEIR was consulted on) without the necessary
investigations to establish the likelihood and extent of the “potential effects”
listed in Table 9.5 of the PEIR. In light of the potential effects listed, PASAS
believe they would be sufficient to preclude the development and for that
reason oppose the proposal.

8.4.8.32

PASAS stated that the Governments Feasibility Study in relation to tidal power
lagoons on the Welsh Grounds and Bridgwater Bay further up the Severn Estuary
concluded that they might cause local extinction of salmon stocks in the Wye,
Usk and Severn salmon stocks. PASA believe, given proximity of the proposed
Tidal Lagoon to the Tawe estuary, the impact on salmon and sea trout
populations will be even more severe, with even greater probability of local
extinction.

8.4.8.33

TLSB comment: In response to WTW, consideration has been given to
internationally and nationally important species throughout the ES. Further
information on potential impacts during construction and operational phases of
the project are provided within Chapter 9 of the ES.

8.4.8.34

In response to FL’s comments on the WFD, potential impacts on the WFD status
objectives will be presented as a standalone section in the WFD report. A draft
WFD report was shared with PINS and NRW in August 2013 and this report is
being updated based on their comments. The importance of fish species is
discussed in draft ES chapters provided to Fish Legal and will be fully reported in
the Environmental Statement.

8.4.8.35

As mentioned above, the WFD report will be a standalone document but
information in relation to guidance followed to meet environmental objectives
will be available within the relevant chapters of the ES. Information on water
quality is provided in Chapter 7 (Water Quality Assessment), with specific
reference to the water framework water quality objectives. Furthermore, a full
assessment of potential effects on WFD fish quality elements is currently being
compiled, the results of which will be presented in the final ES.

8.4.8.36

Impacts on recreational fishing have been assessed and presented in Chapter 9
of the ES. Any adverse impact on recreational fishing within the freshwater
rivers within proximity to the project would require significant harm to be
caused to diadromous migratory fish during the period between leaving the
rivers and entering the marine phase via Swansea Bay, or vice versa. Our
assessment finds that less than 1% of salmon and < 3.5% of sea trout annual
runs (smolt and adult returns combined) will be at risk of harm by operation of
the scheme without any additional mitigation. It must also be noted that the
results of the modelling represent a worst case scenario, which shows a minor
effect. If proposed mitigation methods are adopted, such as the use of acoustic
fish deterrents, this would provide further reduction in entrainment risk of
salmonids (0.26% and 1.02%, for salmon and trout, respectively).

8.4.8.37

As such, it is highly unlikely that freshwater angling impacts will be perceptible, if
they occur at all.

8.4.8.38

In response to OAA’s concerns over turbine design and screening, TLSB has
considered all possible options of turbine design that are suitable from an
environmental, economic and engineering perspective. Screens as such are not
feasible on tidal power schemes owing to fouling and blockage risk. In light of
this, acoustic fish deterrents have been proposed as a mitigation measure to
reduce fish passage through the turbines. Archimedean screw turbines are not
feasible for use in tidal lagoon schemes as they are only suitable for low-volume,
single-direction water movements (lagoons require high volume, bi-directional
turbines for viability) and are therefore more suited to run-of-river hydro or
pumping schemes. It is predicted that a very small proportion of individuals
would be entrained and encounter the turbines. For that small proportion, the
STRIKER v.4 model injury rate modelling estimates damage rates for passing
through the turbines and is much more comprehensive than the calculations
listed by OAA’s response to the PEIR. It takes account of blade rotation rate, no.
of blades, blade shape, shear stress and turbulence and both hydrodynamic and
hydrostatic pressure changes within the turbine. Any form of injury (even
superficial) predicted by the model has been assumed to be potentially lethal,
thereby presenting a worst-case assessment. STRIKER modelling has been
carried out for a representative range of fish species and results are tabulated in
Chapter 9 of the Environmental Statement. See fish modelling appendices for
full details and further information on the modelling packages.

8.4.8.39

In response to PASAS comments, the schemes addressed in the SEA Severn
study were much larger in size or represented total exclusion barriers (barrages)
to rivers with diadromous fish populations. Thus, potential impacts from those
schemes were much greater. The proposed Tidal Lagoon in Swansea Bay will not
cut off access to any of the rivers used by salmon and sea trout entering the Bay
or the Bristol Channel, and is predicted to have barely perceptible effects on
salmon and sea trout stocks. A site-specific assessment has been carried out for
the current Project, the results of which are presented in the Environmental
Statement (Chapter 9).

8.4.8.40

Impacts on fisheries: WTW noted that the Lagoon’s proximity to both the Tawe
and Neath Estuaries is likely to have some impacts and they welcomed further
work on the model to assess those impacts on fish which migrate into either
river system. WTW recognised that the Severn Estuary is a dynamic system with
high suspended sediments, and raised concern about the habitat quality inside
the Lagoon given potential changes in coastal processes. In light of the concerns
raised above with regard to suspended sediments, habitat alteration and water
quality, WTW were surprised to note TLSB’s proposition for introducing the
native oyster into the Lagoon, with the potential for harvesting.

8.4.8.41

WWF-Cymru commented that no account was taken by TLSB of the interactions
between species and the role they play in the ecosystem although it was
recognised that, whilst some features may not be of specific conservation
interest in themselves, they can provide an important ecological function in
supporting the wider ecosystem. WWF-Cymru noted that the final assessment,

in terms of identification of the resources as a Valued Ecological Receptor and
the ascription of a significance level to it, is based on ‘expert judgement’, and
said that while this is a useful yardstick for preliminary assessment, WWF-Cymru
would welcome further justification through the scientific literature of the
assessments made.
8.4.8.42

WWF-Cymru queried the PEIR’s identification of several elasmobranchs as being
of ‘regional’ importance, highlighting that ‘national’ importance may be more
appropriate given that several species are identified as ‘near threatened’ or
‘vulnerable’ and are priority species under the UK Biodiversity Action Plan.
WWF-Cymru queried if this is due to seasonal presence.

8.4.8.43

WWF-Cymru noted that some of the diadromous fish species are primary
citation features in several SACs within the vicinity of the Lagoon. If this is the
case, WWF-Cymru would expect to see an Appropriate Assessment under the
Habitats Directive as well as an EIA. WWF-Cymru stated that these two
assessments would have separate objectives, although their methodology may
overlap.

8.4.8.44

WWF-Cymru stated that Sea trout are noted as having spawning areas in the
tributaries flowing into Swansea Bay, and indicated that construction phase
impacts cause greatest concern in relation to these species – particularly given
that construction activity is likely to last up to 3 years with offshore work
occurring 24hours/day, 7 days/week (Apr-Oct).

8.4.8.45

WWF-Cymru queried what the likelihood and consequences would be of a loss
by smothering of lower trophic levels that provide food for key stocks. WWFCymru indicated that scenario assessment did not then address water quality
issues in terms of the re-suspension of the heavy metal load accumulated in
sediments, and asked if this was considered a significant risk in terms of
bioaccumulation (especially in relation to commercial species).

8.4.8.46

OAA, PASAS, CA and SEF raised concern about the effect of the proposed works
on migratory fish such as eels, lamprey, salmon and sewin in the River Ogmore
catchment and in the neighbouring rivers, the Tawe, Afan, Kenfig and Neath.
OAA further commented that very little is known in regard to the migratory
paths taken by the fish which breed in these rivers and before any work, either
onshore or offshore commences they expect to see a thoroughly researched
study of the routes taken by these species and the likely impact of the
construction process and the completed work on their behaviour. OAA
highlighted that angling is a major leisure activity for the communities along the
rivers carrying a high economic and welfare value, any detrimental effect on the
local fish populations from the lagoon will be robustly challenged.

8.4.8.47

OAA commented that species such as mullet, bass and flounder which all inhabit
and breed in the estuary will undoubtedly be adversely affected by the proposed
lagoon and that the impact on the smaller, less commercially important resident
fish should be studied in great detail.

8.4.8.48

PASAS stated that, to their understanding, returning adult salmon swim up the
south side of the Bristol Channel and then back along the north side, hugging the

coast, looking for their river. (Tawe salmon used to be caught in the nets which
used to operate outside the Usk.) PASAS stated that if this information is correct,
then Tawe salmon seem likely to encounter the eastern wall of the Lagoon and
swim around it to the west – right past the turbine array. Furthermore PASAS
believe adult sea trout are likely to encounter the Lagoon in the same way.
PASAS also commented on the anticlockwise flow in Swansea Bay, and the
strong flows into the impoundment on an incoming tide, both of which are likely
to carry fish past the turbine array.
8.4.8.49

PASAS and AC commented on the possibility that fish will be affected by water
quality issues such as increases in suspended sediment and disturbance of
historic contaminants. They stated that, apart from the risk of fish kills, there is
also a risk of fish becoming tainted and unsuitable for consumption. PASAS is
also concerned about the risk caused to fish from sewage discharges, which
needs to be addressed comprehensively in the EIA.

8.4.8.50

S&TA noted there concerns over the effects of the proposed development on
the fate of rare and highly protected fish species populations. They comment
that in order to determine whether these risks can be satisfactorily mitigated it
is vital that a detailed baseline monitoring study is conducted on the
distributions, behaviour and movement of fish species within the estuary before
any further actions are undertaken.

8.4.8.51

T&TAA commented that they were concerned about the impact the
development would have on their angling association and other clubs on the
rivers Tawe, Neath, Afan and Ogmore. They highlight that salmon and sea trout
are a protected species under the European Habitats Directive and any threat to
their survival needs to be investigated thoroughly.

8.4.8.52

TLSB comment: In response to WTW comments, full assessment of potential
impacts on fish migrating to and from the Tawe and Neath river systems have
been assessed as part of the modelling works as discussed in ES Chapter 9.
Increases in suspended sediment have been assessed and will be localised
during construction works. Results from the water Quality assessment (Chapter
7) have indicated that there will be a slight increase in water quality conditions
as a result of the Lagoon. In reference to the native oyster, the objective of the
proposed works would be to try and enhance the natural levels within the Bat
through spatting ponds, not production for commercial harvest.

8.4.8.53

In response to WWF-Cymru, the constitutive characteristics of the site affected
by the project are relatively abundant in the area. There are no European
Marine Protected Areas (MPAs) within the vicinity of the Project. Furthermore
an assessment of habitat loss and prospective gain has been provided in Chapter
9 of the ES. As mentioned above, water quality issues have been fully assessed
as presented in Chapter 7 of the ES. Possible increases in suspended sediment
concentration and possible impacts to larvae and eggs have been addressed in
Chapter 9.

8.4.8.54

In relation to elasmobranchs, fifteen species of elasmobranchs are recognised as
being of conservation priority in the UK Biodiversity Action Plan, of these, only
three are likely to be ever found within Swansea Bay (S. acanthias; G. galeus and

R. Undulata) and are all seasonal visitors. Owing to their relative rarity, their
value as a valued ecological receptor (VER) has been maintained as regional. A
thorough review of available scientific literature was undertaken in the baseline
study which has served to populate the VER list.
8.4.8.55

Potential impacts on diadromous fish species have been assessed as detailed in
in the relevant sections of Chapter 9 in the ES. A habitat regulations assessment
(HRA) has been carried out and the results are presented in a standalone
document and will be submitted as part of the DCO application alongside the ES.

8.4.8.56

In response to OAA, potential impacts on salmon, sewin and other migratory
species have been fully assessed in the Environmental Statement (Chapter 9).
We have used state-of-the art behavioural modelling techniques, in which fish
behaviour rules are informed by a wide range of peer-reviewed scientific
studies, including fish tracking studies in other British estuaries and coastal
water and in particular tracking studies carried out in Swansea Bay and the
South Wales area. The models now presented within the ES and appendix are
considered to be robust and represent the key features of fish behaviour in
relation to tidal flows and olfactory trails from rivers. They provide the best
means of assessment currently available.

8.4.8.57

In regard to smaller resident fish, it is recognised that Swansea Bay and its
estuaries support a wide range of fish species that could be affected by the
proposed scheme, including those mentioned. The Environmental Statement
addresses potential impacts of construction and operation on these species. Fish
behaviour modelling and turbine fish injury (STRIKER v.4) modelling has been
carried out for a selection of species that represent different modes of fish
behaviour, including bass and flatfish. The significance of impacts on species of
less commercial and conservation importance has been addressed in Table 9.32
of the draft Environmental Statement.

8.4.8.58

In response to PASAS comments on fish movement, no peer-reviewed evidence
has been identified that this is the movement undertaken by returning adult
salmon. Literature indicates that returning adults typically take fairly direct
routes to their natal rivers, and a very small percentage of fish may stray to
nearby waterbodies. This may explain why Tawe salmon were caught outside
the Usk. The swimming capacity of adult salmon and sea trout means that the
likelihood of this happening is extremely low, their movements have been
modelled and are presented in (modelling Entrainment and injury risk from the
turbines, section), which takes account of flow and swimming speeds.

8.4.8.59

In response to effects from water quality issues, full assessment of all such
issues as a result of possible impacts upon water quality have been carried out,
results of which are presented within the Water Quality chapter, which also
provides information on contaminants. All levels were compared to CEFAS
action levels. The majority of samples (73.5%) were below action level 1
(uncontaminated) and 26.5% were below action level 2 (generally deemed
suitable for disposal). No samples were above action level 2. Water quality
assessment (chapter 7 of the ES) has been completed which further supports
information presented in Chapter 9.

8.4.8.60

In response to S&TA, a comprehensive baseline of possible impacts upon fish
and fisheries is provided in Chapter 9 of the ES. Furthermore, a modelling study
has been carried out to assess the potential for mortality of fish through
turbines.

8.4.8.61

In response to T&TA, the concerns have been duly noted and TLSB recognise the
value and benefits of recreational fishing which are assessed in the ES Chapter
22. Note that Atlantic salmon are protected as an Annex 2 species within the
Habitats Directive, however brown trout/sea trout are not. The rivers mentioned
do not carry any protection under the European Habitats Directive, nor their fish
stocks. Impacts on salmon and sea trout have been discussed throughout
chapter 9 of the ES.

8.4.8.62

Interaction with structures (entrainment & injury): WTW welcomed the fish
modelling that is being undertaken but queried why Whiting, Angler fish and
Tope shark are not mentioned in the assessment (given that the ES for a recent
application to extract aggregates in the channel included mention of these three
species as having low intensity nursery grounds in Swansea Bay).

8.4.8.63

WWF-Cymru noted that further research is needed on the risk of injury to fish
from passing through the turbines – potentially multiple times.

8.4.8.64

RSPB commented on section ‘9.3.3.9 Entrainment and Injury Risks (fish)’, stating
that it is essential that the nature and scale of impacts on fish be subject to
robust assessment. Further, impacts on fish is a key area of concern for any
turbine‐based technology in the Severn Estuary, and understanding potential
impacts is likely to require both detailed baseline monitoring of the
distributions, behaviour and movement of fish species within the estuary, and
adequate testing of the proposed technology under relevant environmental
conditions, taking account of the potential for multiple passage of individuals
through the turbines

8.4.8.65

PASAS highlight that movement of salmonids is generally with the tide, and
given the large volumes of water that will pass into and out of the Lagoon, they
anticipate that a large proportion, perhaps the majority of smolt’s and adults
(freshrun or kelts) will be entrained. PASAS state that as a result, the
consequences for the populations for both species of migratory salmonid, and
there fisheries are likely to be severe.

8.4.8.66

TLSB comment: In response to WTW comments, whiting have been included into
the VER list as ‘other demersal and pelagic fish’ owing to their abundance within
the Bristol Channel, and relatively low commercial value. Although tope are
caught in Swansea bay, they are deemed as seasonal/ occasional visitors and
have been categorised as ‘elasmobranchs other than rays’. Angler fish are
seldom caught in coastal waters, as a result they are deemed occasional visitors,
and have been inserted in the ‘other demersal and pelagic fish’ category. During
targeted surveys only one juvenile angler fish was caught, as a result the Bay is
not deemed to be significant as a nursery ground.

8.4.8.67

In response to comments from RSPB, WWF-Cymru and PASAS in relation to
concerns over movement of salmonids, the movement of emigrating salmon (as

well as of other species and life-stages) has been modelled, results are
presented in ‘Entrainment and injury risk from the turbines’ section of Chapter
9. One of the main purposes of the fish behaviour model was to investigate the
likely repeat passages of fish so that multiple exposure risk could be calculated.
The assessments fully take this into account.
8.4.8.68

Further work required/ inclusion in the ES: FL stated that the socio-economic
value is poorly and inconsistently addressed and should form an integral part of
the PEIR. Furthermore they state that it is of particular relevance to local
communities and the public during the stage of consultation on the PEIR.

8.4.8.69

FL commented that there appeared to be no consideration of the potential
impacts to in-river fisheries held by local groups, such as angling clubs. They note
given that that It is acknowledged there will be negative impacts on salmon and
sea trout populations (which form the basis of these private fisheries) this needs
to be properly addressed and investigated.

8.4.8.70

PASAS refer to The Welsh Government and Natural Resources Wales approach
to developments “to ensure that our natural resources are healthy and resilient
and are efficiently managed for Wales’ long-term economic, social and
environmental benefit”. PASAS state that they fail to see how this proposal
would fit in with those aspirations and expect to see a detailed justification using
the ecosystem services methodology favoured by Welsh Government.

8.4.8.71

SEF recommend that more research be conducted into the affects the Lagoon
may have to the wider EPS species within the Bristol Channel as the PEIR does
not mention this. SEF also note that no mention of the effects on the shark
population is provided within the PEIR, even though basking sharks have been
reported in the Bay (inshore and offshore) over the past six years. They further
state that EIA will need to consider the implications of the electromagnet
interference, noise disturbance and physical structure changes have on these
animals.

8.4.8.72

TLSB comment: The socioeconomic value of fisheries is addressed in Chapter 22
(economy, tourism and recreation) of the ES.

8.4.8.73

In response to potential impacts on in-river fisheries, effects on recreational
fishing have been discussed in Chapter 9, which considers the fisheries
themselves from an ecological perspective. Broad-scale impacts on fisheries and
socio-economic impact, has been addressed in Chapter 22 (Economy, Tourism
and Recreation. Assessment results presented in Chapter 9 indicate construction
and operational phase impacts on salmon and sea trout to be of minor
significance and are expected to have a negligible effect on returns. Under this
basis, the socio-economic impacts of in-river fisheries have not been
undertaken.

8.4.8.74

In response to PASAS comments, ecosystem services are direct and indirect
services derived from the environment which serve to benefit people; for
example, a good fish population predicates good fishing. Recreational and
commercial fishing are some of the most important direct ecosystems provided
by the coastal environment, and both of these have been investigated as part of

the EIA. Such an approach is consistent with that outlined in the Welsh
Government's Green Paper on a new approach to natural resources
management in Wales (January 2012).
8.4.8.75

In response to SEF, consideration of European Protected Species (EPS) has been
taken into consideration throughout our EIA. Details of which are provided in
the relevant ecological chapters (8-12). All species which have been assessed
within the EIA are based upon a number of data sources from studies conducted
within the Bristol Channel and Swansea in conjunction with information
collected from field studies. Potential impacts of EMFs upon sensitive fish
species (such as elasmobranchs, lamprey, eel and salmon have been assessed).

8.4.8.76

Cumulative impacts: WTW noted that TLSB is considering the impact on the
fishing industry (by increasing and decreasing activity within sectors of
recreational and commercial fishing in the area), but suggested there was no
discussion about the knock-on impacts of changes in distribution and intensity of
fishing practices and displacement pressure on the ecology of the area. The
cumulative impacts of changes are a cause for concern for WTW and need to be
considered.

8.4.8.77

WWF-Cymru suggested it is not clear that the cumulative effects of sediment
loss, loss of habitat and subsequent impacts on prey species (e.g. Sand eels)
have been addressed.

8.4.8.78

FL noted that there is only a limited attempt to discuss other projects in the area
(general terms only) which could be improved upon. They also stated that there
is no consideration to the impact of the impediment to migration that that will
be caused to fish species migrating up-river in relation to other in-river
impediments for those rivers that flow out into the near and far-field impact
areas. FL advised that consideration of this should include their tributaries
where most spawning is likely to occur.

8.4.8.79

PASAS stated that the effect of the Lagoon needs to be looked at cumulatively
with the effects of the barrage and others possible issues.

8.4.8.80

TLSB comment: In response to WTW comments, discernible physical effects of
artificial structures are typically restricted to areas around the structure
themselves. Structural complexity will be increased by the construction of the
seawall. Studies on fish and invertebrate communities have indicated that in
many cases abundance and species richness of artificial reefs is higher that
natural marine habitats. It is expected that the loss in foraging habitat incurred
through the construction of the lagoon will be offset by the substantial increase
in hard substrates introduced (i.e. seawall).

8.4.8.81

In response to WWF-Cymru comments, cumulative effects on sediment loss,
habitat loss and potential impacts on prey species have been suitably assessed
as part of the EIA, the results of which are discussed in Chapter 9 and supporting
tables.

8.4.8.82

In response to FL and PASAS, there are no significant waterbodies within the
near-field area which have not been discussed. Cumulative impacts associated
with other impediments are presented under ‘Habitat fragmentation and

isolation’ section of Chapter 9. Consideration of the existing barrage has been
incorporated into the environmental baseline. The need for individually
identifying riverine barriers within waterbodies flowing into Swansea Bay goes
beyond the scope of this assessment. This is because the existing riverine
barriers already form part of the baseline for fisheries. As such, they are already
considered as part of the baseline.
8.4.9

Marine mammals

8.4.9.1

Comments received: comments were received from: WTW, WWF-Cymru, RSPB,
RSPCA, The Gower Society, WDC and Swansea Environmental Forum.

8.4.9.2

Comments were mainly on: assessment methodology; mitigation; injury and
collision risk; foraging ground and noise.

8.4.9.3

Assessment methodology: WTW commented that the PEIR exercise appeared to
have relied on published reports with no additional consultation regarding upto-date information or expert opinion on the potential impacts of this
development.

8.4.9.4

WTW expressed concern that information regarding Grey Seal omits to mention
the annual monitoring that the Wildlife Trust of South and West Wales carries
out under contract to NRW on Skomer, although it does mention Ramsey, which
is further around the coast.

8.4.9.5

RSPCA welcomed further information from more complete studies, associated
with impacts to animal welfare as a result of the Project, such as: potential
mortality or injury, behavioural avoidance by marine mammals and fish, collision
risk, visual disturbance and vibration. The Gower Society also raised concern
about possible damage to marine mammals, in particular harbour porpoises that
use the area.

8.4.9.6

The WDC advised that baseline data should be collected to inform presence,
population trends, distributions and movements and foraging activities and that
broader studies may also be required to understand any combined impacts with
other developments within the region. WDC commented that SCANS and SCANS
II surveys used in part to inform the baseline only provide one seasonal snapshot
in time (with a 10-year gap between collection of datasets) therefore it is not
appropriate to be used for estimates of density.

8.4.9.7

In addition to noise, WDC noted that equally important negative impacts to be
considered are physical interactions: collisions, entanglements including the
possibility of physical trauma and death, habitat changes, increased
contamination and effects on prey. Furthermore, they state that in-field
monitoring should continue during development and post-development so that
potential impacts can be assessed and adaptive management applied.

8.4.9.8

Swansea Environmental Forum welcomed the research that has been done so
far regarding marine mammals and reptiles within the area. However they felt
that more research should be undertaken as there is not yet enough data to
develop a good enough understanding of our local populations and
environment. They also noted that, in recent years, no dedicated vessel transect

surveys for marine mammals have been undertaken in Swansea Bay. The Forum
said this data is crucial to gain an understanding of distribution and behaviour of
harbour porpoise and grey seals within the Bay.
8.4.9.9

TLSB response: TLSB has engaged with Gower Marine Mammals Project
(GMMP), Swansea University, SEACAMS and NRW throughout the consultation
and assessment process to ensure input from multiple sources, including
published literature.

8.4.9.10

In respect to information on Grey Seals, in light of responses to the PEIR,
additional information has been incorporated into the EIA baseline as detailed in
Chapter 10 and the supporting appendices.

8.4.9.11

Assessment on avoidance behaviour, including collision risk and proposed
reduction measures are provided in Chapter 10. Baseline conditions in relation
to harbour porpoises, and research conducted to inform assessment are also
provided in the Chapter.

8.4.9.12

In respect to all baseline information, a comprehensive data search was
undertaken with the most up-to-date and relevant data included in the EIA.
Detailed results of the baseline assessment are provided in Chapter 10 of the ES
along with all supporting literature consulted.

8.4.9.13

Assessment of all possible impacts upon marine mammals, including impact
pathways, have been considered within Chapter 10. Impacts from noise have
been considered during both construction and operational phases. Additional
impacts, including habitat changes and effects of contamination on prey are
covered in detail under ‘likely significant effects’ section of Chapter 10. In
respect of monitoring, TLSB has accepted the consultee’s recommendation to
adopt an adaptive management plan such that appropriate mitigation and
monitoring can be developed for the construction and operational phase of the
Project. Proposed monitoring strategies are detailed in the Adaptive
Environmental Monitoring Plan (AEMP) appended to Chapter 23 of the ES
(Mitigation and monitoring).

8.4.9.14

Since completion of the PEIR, assessment of marine mammals has now been
completed and presented in detail within Chapter 10. A comprehensive data
search was undertaken as part of the baseline review with the most up-to-date
and relevant data included in the EIA. Furthermore, it was agreed with NRW that
no further baseline surveys were required providing this resource be put into
mitigation, a key aspect of which will be monitoring of collision events.

8.4.9.15

Foraging ground: WTW welcomed clarity about the loss of foraging ground for
harbour porpoise. WTW assumed that the entire lagoon constitutes a loss of
equivalent foraging area for marine mammals, particularly given the later
discussion about the passage through the turbines being high risk for mortality,
and therefore welcomed the suggestion of a ‘catch and release’ programme for
marine mammals passing through any of the sluices. WTW expected clearer
quantification of the loss of foraging ground, and anticipated that (despite fish
being a mobile prey item) this loss could be exacerbated if there are negative
impacts on fish populations overall.

8.4.9.16

TLSB response: Further information on possible loss / change to foraging ground
is provided in Chapter 10. Given the high mobility and large foraging range of
Harbour Porpoise, loss of habitat from the Lagoon is likely to constitute only a
small fraction of the total area used for foraging. Direct loss of foraging habitat is
considered to result in a minor to adverse impact.

8.4.9.17

Mitigation: WTW noted that they expected reference to the mitigation and
impacts recorded in other similar schemes such as Ramsey Sound, stating that
the PEIR makes no mention of the technology used to record the contact of
collisions (relevant to seabirds as well as marine mammals) which was being
used in Ramsey Sound. RSPB also commented that collision risk measures for
marine mammals needs further consideration and investigation, in addition an
appropriate ‘catch and release’ procedure for marine mammals should be
established to demonstrate effective removal of all risk and distress to seals and
cetaceans.

8.4.9.18

WTW welcomed the suggestion that a marine mammal recorder is employed for
a defined period after operation but would expect an indication of what the
response to the findings (high or low impact) would be, for this to constitute
mitigation. WTW also welcomed further information about why screening in
front of the turbine is not considered necessary in mitigation for marine
mammals.

8.4.9.19

WWF-Cymru commented on methods of mitigation adopted as a result of
consultation for the Atlantic Array such as: re-modelling of the Project, soft start
piling and use of Marine Mammal Observers. WWF-Cymru would advise a
similar exercise to be conducted for TLSB given the known sensitivities, stating
that, if done correctly, this Project has the potential to set a valuable precedent
demonstrating how the sustainable and efficient deployment of future largescale marine renewable energy projects can be achieved.

8.4.9.20

TLSB response: TLSB has looked at responses to mitigation and impacts used at
other marine energy schemes. Ramsay Sound comprises open-bladed tidal
stream turbines situated directly on the seabed and open to the sea in all
directions. These are very different to the bulb turbines housed inside a
concrete power house, as a section of a seawall, being used for the TLSB Project.
Technology such as strain sensors and other mechanical detection systems may
be suitable there, but are unlikely to be feasible on TLSB’s bulb turbines.

8.4.9.21

As stated in Section 4.4.23 of this report, collision risk and proposed risk
reduction measures are covered comprehensively in Chapter 10.

8.4.9.22

A ‘capture and release’ monitoring programme will be developed, as detailed in
Chapter 10. Further discussions will be undertaken with all consulted parties to
ensure that appropriate support can be put in place in line with the AEMP.

8.4.9.23

In order to inform an adaptive management plan such that appropriate
mitigation and monitoring can be developed for the construction and
operational phase of the Project, TLSB is working in conjunction with the
SEACAMS (Sustainable Expansion of the Applied Coastal and Marine Sectors in
Wales) project at Swansea University. As an initial step in this work, a long-term

acoustic monitoring programme for harbour porpoises is being set up in the
Lagoon footprint and the wider Swansea Bay. Screening in front of the turbines
is not being considered as a necessary mitigation for marine mammals as it is
not deemed feasible, having a dramatic negative impact on efficiency and
energy generation.
8.4.9.24

TLSB has considered approaches taken on board by other projects when
considering mitigation and monitoring for Swansea Bay. Proposed mitigation
and monitoring strategies have been developed in discussion with NRW and are
provided in the AEMP appended to Chapter 23 of the ES. Percussive piling has
been proposed and will follow JNCC standard piling protocol.

8.4.9.25

Noise: WWF-Cymru noted that the scale of the impact of underwater noise
remains poorly understood and there is indication that porpoises may be
particularly sensitive to noise disturbance.

8.4.9.26

WDC expressed concern over potential disturbance to whales and dolphins
caused by tidal turbines, in particular by the noise introduced into their
environment from works throughout the life of the development including
construction, operational and decommissioning phases.

8.4.9.27

TLSB response: as discussed previously, impacts from noise have been fully
assessed during both construction and operational phases. Furthermore, noise
will be heavily mitigated during the construction phase by following JNCC
standard piling protocol and using vibro-piling where possible.

8.4.10

Coastal birds

8.4.10.1

Responses received: comments on this subject were received from: WTW, CCSC,
Swansea Biodiversity Partnership, RSPB and Swansea Environmental Forum.

8.4.10.2

The main sub-topics commented upon were: assessment methodology, foraging
grounds and impact on movements and designated sites

8.4.10.3

Assessment methodology: WTW queried the difference in classification of the
western area for birds (outside the Lagoon footprint) being of ‘national’
importance but the eastern area (included within the footprint) is assessed as of
only ‘regional’ importance. WTW view this as a moot point when the processes
that makes them more or less significant do not recognise this boundary and
changes to processes in the eastern section are likely to impact the suitability of
the western section for its features.

8.4.10.4

WTW noted disappointment that the desktop exercise included narrow
consultation in comparison with other chapters such as Terrestrial
Ecology. WTW commented that no mention was made of Local Records Centres
or County Bird Recorders and, although LRC data are included as an appendix to
the overall report, it is not clear whether these data were considered in the
development of the individual PEIR chapters.

8.4.10.5

WTW raised concerns with the way that impacts on birds have been categorised,
specifically for Oystercatchers and Ringed Plover as significance of impact may
fall short for categorising as a species of National Importance but may still

represent vast bird counts. WTW further noted that if the number has been
exceeded at any time in recent years then the site clearly has capacity to be at
that level of significance for the UK population, unless there is a demonstrable
case that the capacity has already been altered. In addition, WTW commented
that, if the judgement of impact significance on a population is made at a UKlevel based on percentage populations, then there should be consideration of
the cumulative effects of large infrastructure projects at an equivalent, UK level
– not just a local or regional level.
8.4.10.6

RSPB highlighted that the desk study conducted on coastal birds uses data from
the Gower Ornithological Society (GOS) which is a valuable resource. However,
RSPB felt that is it is not utilised to the same extent as counts conducted on
behalf of TLSB or the WeBS core counts; GOS surveys are conducted on a more
frequent basis than the monthly WeBS core counts. RSPB also commented that
the assumption that summer populations of wading bird species are likely to be
much reduced from winter numbers is incorrect; peak numbers of sanderling
and ringed plover have occurred within in this period.

8.4.10.7

Swansea Environmental Forum welcomed the research that has already been
done in regard to coastal birds within the area. However, they stated that more
research should be undertaken as they feel there is not yet enough data to
develop a good enough understanding of the local populations and
environment.

8.4.10.8

TLSB comment: in response to WTW’s query on the difference in classification,
the assessment methodology applied and justifications of classifications applied
are provided within the methodology section; the significance of the impact on
these receptors has been assessed without distinguishing between their
respective designations.

8.4.10.9

Desk studies and consultation undertaken to inform assessment of baseline
conditions for coastal birds is detailed in the methodology section of Chapter 11.
In relation to coastal birds, TLSB has undergone consultation with the Planning
Inspectorate, Environment Agency Wales (EAW), CCW, CCSC, NPTCBC and
Gower Ornithological Society (GOS). Furthermore, to provide an ecological
context for the Project, ecological records were requested from the British Trust
for Ornithology (BTO), GOS, CCSC and NPTCBC as detailed as consulted bodies
within Chapter 11.

8.4.10.10 TLSB believes that the assessment methods adopted for the ES are robust and
suitable for the nature of their intent. The assessment methodology framework
used for the Project follows that described by IEEM in the Guidelines for
Environmental Impact Assessment in the United Kingdom (IEEM, 2006). As
discussed under the assessment methodology, the approach to predict the
significance of impact, and mitigate these effects where possible, is considered
to represent best practice and provides a way of positively contributing to the
overall reduction of impact on features of nature conservation value.
8.4.10.11 In response to RSPB’s comments, further work has been conducted to further
integrate the available data. The assessment methodology applied and

justifications of data consulted are provided within the methodology section and
supporting appendix for Chapter 11.
8.4.10.12 Since completion of the PEIR, further work has been undertaken as part of the
EIA to ensure that adequate data has been collected which is representative of
present ecological and environmental parameters. For coastal birds, this process
has been informed though desk studies, consultation and field surveys as
detailed in Chapter 11.
8.4.10.13 Foraging grounds: WTW stated that the PEIR mentions direct impact on foraging
and roosting areas but does not mention the potential knock-on impact of the
way the development may impact other food resources e.g. the impact on the
spawning grounds of mobile prey.
8.4.10.14 TLSB comment: the ecological needs of the coastal bird receptors have been
assessed and categorised into four broad behavioural traits: roosting, foraging,
loafing and movement Furthermore the Project is considered extremely unlikely
to have any significant impacts on bird movements, given the relatively low
profile of the Lagoon walls and its high visibility coupled with location. Spawning
grounds of mobile species, such as Herring, are addressed, with effects on
benthic communities discussed in Chapter 8 (Intertidal and Sub tidal ecology).
8.4.10.15 Impact on movement and designated sites: WTW would welcome more
quantitative data on the direct impact to the SSSI’s during construction.
8.4.10.16 Swansea Biodiversity Partnership noted that wildlife populations in Swansea Bay
benefit from the interconnection between the shoreline ecosystems on either
side of Swansea docks and that construction work on the scale envisioned will
generate large-scale disturbance and will interrupt such movements. Swansea
Biodiversity Partnership also highlighted concern about the effect of possible
sediment changes on food sources for coastal birds within Blackpill SSSI and the
wider Bay area, as well as possible increased disturbance to overwintering birds
caused during the construction phase.
8.4.10.17 TLSB comment: in relation to coastal birds, impacts upon SSSI sites identified
during the construction phase are addressed within Chapter 11 and summarised
in the accompanying tables. Potential impacts upon the SSSI’s are also discussed
in detail in Chapter 6 (Coastal Processes), Chapter 8 (Intertidal and subtidal
ecology) and Chapter 12 (Terrestrial Ecology).
8.4.10.18 Through assessment of existing data and field surveys, the Project is considered
extremely unlikely to have any significant impacts on bird movement. This is due
to the relatively low-profile of the Lagoon walls and its high visibility coupled
with location in relation to existing port infrastructure (the lagoon is effectively a
continuation of this).
8.4.10.19 Sediment changes and associated impacts of sediment movement and regime
alterations are discussed in Chapter 6, which are further covered with greater
ecological perspective in Chapter 8.
8.4.10.20 As mentioned previously, all impacts assessed during the construction phase are
discussed in Chapter 11. A range of mitigation measures to avoid or minimise

the impacts of the development during construction and operation have been
incorporated into the scheme. Mitigation measures incorporated into the
Project include a construction programme that is conducted outside the main
wintering bird period (October-March), where possible, and is phased, moving
around the site so not all areas are disturbed at the same time.
8.4.11

Terrestrial ecology

8.4.11.1

Responses received: responses on this subject were received from: WTW,
Swansea Biodiversity Partnership (SBP), TGS and Ogmore Angling Society (OAS).

8.4.11.2

Impact and mitigation: WTW commended the approach to consultation
undertaken by TLSB. WTW, SBP, RSPB and TGS raised concerns around the
preservation of the mobile sand dune habitat, both in relation to the enclosure
of the Crymyln Burrows SSSI and in terms of the feasibility of continued beach
nourishment mitigation measures. OAS suggested the Project could have a
profound impact on the wildlife of the estuary including birds, mammals and
fish, and suggested that displacement during construction and operation may be
a particular threat to fragile populations.

8.4.11.3

WTW supported the mitigation measures for saltmarsh and open sand
restoration and suggested that some measures could be applied to nonprotected areas. RSPB highlighted the risk of saline contamination in the
Crymlyn Bog SAC and the importance of the full assessment of this.

8.4.11.4

SBP highlighted the interconnectivity of systems either side of the Project and
the importance of biological niches within the Bay; it was suggested that these
niches are considered during the decision making process and in relation to the
design and construction management of the Project.

8.4.11.5

TLSB comment: the mobile sand dunes will not be enclosed by the Lagoon and
beach nourishment is considered a deliverable mitigation as part of the
operational management of the Project. In relation to mitigating against impacts
on non-protected areas, the Project has provided mitigation proportional to its
impact. The full range of ecological impacts is considered in the ES, and an
understanding of the interconnectivity of the biological niches in the Bay is
integral to our mitigation strategy. Further to this, in relation to displacement
during and after construction, the mitigation set out in this chapter and enforced
through the CEMP and OEMP documents minimise the impact of the
development.

8.4.11.6

Assessment: WTW commended the data source used for the assessment by
TLSB. WTW and SEF suggested that otters may use the proposed impoundment
area for movement between river catchments and indicated that the risk to this
posed by the Project should be assessed. SPB suggested that local knowledge
from local experts be used in the ES.

8.4.11.7

TLSB comment: Chapter 12 has provided the result of assessment of otter
movements along the coastal area, including their use of the World War Two Pill
Boxes; it is considered that the partial preservation of these and other elements
along the coastal features of the impounded area should provide adequate

protection for otters. In terms of employing local knowledge, TLSB’s extensive
consultation program has ensured that local knowledge has been an integral
part of the design and assessment evolution; however EIA surveys were
conducted by independent experts, not necessarily local to Swansea Bay, in
order to ensure a robust scientific process.
8.4.12

Seascape, landscape and visual assessment

8.4.12.1

Responses received: responses on this subject were received from: SEF.

8.4.12.2

SEF raised concerns regarding TLSB’s representation of the Lagoon at low tide
and lack of views at high tide, suggesting that the full visual impact of the
development may not be appreciated during consultation.

8.4.12.3

TLSB comment: a virtual 3D model has been available on TLSB’s website, and at
all consultation events, throughout the consultation period showing the Project,
to scale, in its context in Swansea Bay at all stages of the tide and during both
night and day. Photomontages of the lagoon at high and low tide were displayed
to the public and stakeholders at the non-statutory ‘EIA presentation event’ held
by TLSB on 17 October 2013. TLSB is confident that the correct impression of the
development has been given.

8.4.13

Navigation and marine transport

8.4.13.1

Responses received: responses on this subject were received from: Monkstone
Cruising and Sailing Club (MCSC), Swansea Bay Port Health Authority (SBPHA),
the RYA, SEF and MYA.

8.4.13.2

SBPHA suggested a number of minor amendments which have been taken into
account and can be viewed in Appendix 9.5.

8.4.13.3

Safety: MCSC, RYA and MYA raised their concerns around safety arising from the
potential for an increased velocity of waves from the structure and navigation
around the structure. RYA commented on the potential for vessels or people to
drift toward the turbine housing.

8.4.13.4

TLSB comment: mitigation in relation to wave reflection has been considered in
the design of the lagoon wall, and in/out-flow velocities from the turbine
housing have been modelled (see chapter 14 of the ES). A safety exclusion zone
of 300-500m will be in place inside and outside of the lagoon around the turbine
housing. The reason for the use of design J3 as opposed to design D is given in
this report above.

8.4.13.5

Navigation: MCSC, SBPHA and the RYA raised concerns surrounding the silting of
navigable channels as a result of the Project. SBPHA commented on mitigation
for the situation of a loss of power to ships in the navigable channels. The RYA
stated its preference for lagoon design D in relation to the avoidance of an
exclusion zone that could result in an unnatural path for vessel navigation.
SBPHA also queried the potential impact on water quality of the sewage outfall.

8.4.13.6

TLSB comment: TLSB will ensure the maintenance of the navigable channels and
sea depth as part of its mitigation strategy and as part of the requirements of

the protective provisions in Schedule 8 of the DCO. Lagoon design D has been
proven unviable, the turbine house ‘lip’ has no engineering benefits and TLSB
asserts that navigation benefits of the ‘lip’ can be secured via other means.
Water quality issues relating to the sewage outfall are discussed in Chapter 7 of
the ES.
8.4.14

Onshore transport assessment

8.4.14.1

Responses received: responses on this subject were received from: SEF.

8.4.14.2

SEF raised concerns about safety regarding the lack of barriers present on the
publicly accessible seawall. SEF welcomed the re-opening of the dock roads to
the public and the use of boat transport. SEF also suggested the re-opening of
the railway in order to further reduce impacts on road transport.

8.4.14.3

TLSB comment: TLSB considers safety of the lagoon users paramount and all
areas of exposure to potential vertical drops or other dangers will be managed in
line with health and safety requirements. TLSB has engaged with the Health and
Safety Executive throughout the consultation to ensure that safety is integrated
into the lagoon design; procedures for emergency situations will be contained in
the OEMP. Regarding risk of the seawall access, the inner rock armour is of a
shallow gradient that will prevent instances of falling into the lagoon water.

8.4.14.4

Regarding the use of the railway, if practicable and appropriate TLSB may use
the railway for the transport of goods, however this provision will not be part of
the DCO application and will be subject to post-consent negotiation with those
parties who have authority over or an interest in the use of the railway.

8.4.15

Air quality assessment

8.4.15.1

Responses received: responses on this subject were received from: SEF.

8.4.15.2

SEF commented that a reduction in congestion on Fabian Way due to the reopening of the dock roads may have a positive impact on Fabian Way. SEF
considered that there would be a negative impact during construction but that it
anticipated this to be discussed in the ES.

8.4.15.3

TLSB comment: TLSB anticipates that any reduced congestion on Fabian Way
may occur as a result of the provision of cycling and pedestrian access, but that
this would be minimal. The re-opening of the dock roads are not anticipated to
alleviate traffic congestion as access will be intended solely for the lagoon and
the use of the Baldwins Bridge junction will be restricted for all but port traffic,
in response to consultation with NPTCBC. Air quality is fully assessed in the ES.

8.4.16

Flood risk assessment

8.4.16.1

Responses received: responses on this subject were received from: WG and SEF.

8.4.16.2

WG suggested a number of specific amendments which have been implemented
or responded to in Appendix 9.5. SEF felt that, considering the expected Project
life of 120 years, the estimations of sea level rise should exceed the national

standard. SEF also raised concerns around impacts associated with the enclosure
of such a large part of the Bay.
8.4.16.3

TLSB comment: the estimations of sea level rise used in the assessment are
considered to be accurate and applicable and in line with national standards of
assessment. The impact of enclosure has been considered in the FRA.

8.4.17

Marine and terrestrial noise assessment

8.4.17.1

Responses received: responses on this subject were received from: PASAS, WTW,
WWFC, and Whale and Dolphin Conversation (WDC).

8.4.17.2

All responses and TLSBs comment on these responses in relation to noise from
these bodies are covered in the fish section above.

8.4.18

Marine archaeology assessment

8.4.18.1

Responses received: responses on this subject were received from: SEF.

8.4.18.2

SEF suggested that the assessment should cover the Bronze Age history of the
Bay. It was also suggested that Gwent and Glamorgan Archaeological Trust
(GGAT) should be consulted on this matter.

8.4.18.3

TLSB comment: Bronze Age potential has been considered and impact and
mitigation measures are discussed in this chapter. As part of the CEMP, a
watching brief will be kept during construction to ensure the protection of any
discovered artefacts of significance. GGAT has provided a response to TLSB’s
statutory consultation through CCSC. TLSB engaged with GGAT throughout all
non-statutory consultation stages.

8.4.19

Economy, tourism and recreation

8.4.19.1

Responses received: responses on this subject were received from: WTW, TGS,
PASAS, Fish Legal (FL), SEF, Mumbles Development Trust (MDT) and Mumbles
Yacht Club (MYC).

8.4.19.2

Recreation: TGS stated that the development has potential to provide significant
benefits to visitors to Swansea Bay. PASAS suggested that the benefits stated in
the PEIR documents were limited due to the significant amount of time the
development would not be accessible to the public due to extreme weather
conditions. PASAS also requested that further information regarding opening
hours should be presented. PASAS raised concerns around the safety of visitors
on the seawall in relation to quickly developing extreme weather conditions. On
the subject of safety, SEF raised that an exclusion zone should be included on
the inside as well as the outside of the lagoon structure. SEF stated that any
recreational uses of the Bay in relation to watersports should not undermine the
investment in other facilities around the Bay. MYC highlighted possible
limitations to the use of the lagoon for specific sports.

8.4.19.3

TLSB comment: TLSB welcomes comments highlighting the benefits of the
Project to visitors to Swansea Bay. In terms of opening hours, it is the intention
of TLSB that the Project will be accessible to the public as much as is practicable

and safe. The DCO will contain provisions for the creation of byelaws to govern
access to the lagoon including opening times. The safety of users of the Lagoon
is paramount to TLSB’s considerations and a strict code of conduct and
emergency plan will be enforced in the OEMP through the provisions of the
DCO. An exclusion zone around the turbines will be enforced both inside and
outside of the lagoon to protect recreational users. TLSB considers that the
watersports proposed for the lagoon are feasible and TLSB has been in
continuing engagement with relevant sporting bodies to ensure this.
8.4.19.4

Education: WTW and SEF both described the opportunity to educate users of the
lagoon about the range of marine and terrestrial wildlife around Bay and in the
immediate vicinity of the projects, such as the Crymlyn Burrows SSSI.

8.4.19.5

TLSB comment: TLSB has undertaken and will continue to undertake an
extensive educational engagement program about the lagoon and its
surroundings as part of its commitment to providing additional benefits beyond
clean energy. Facilities on the seawall such as the Offshore Building
(incorporating a visitor centre), and a SSSI viewing platform (with information
boards) at the Eastern Landfall, will provide additional educational benefits that
relate to the lagoon and the wider Bay.

8.4.19.6

Visual impact and tourist amenity: SEF commented that Swansea Beach is an
area of tranquillity in Swansea and that sweeping views of the Bay from around
the area are an important part of the visitor experience, and that a sense of
place is gained in Swansea due to these elements. SEF expressed that the Project
has the potential to detract from this experience.

8.4.19.7

TLSB comment: the visual impact of the Project is considered in Chapter 13 of
the ES. TLSB recognises the potential visual impact of the Project on the Bay but
considers the benefits of the Project outweigh the impact on the Bay as a whole.

8.4.19.8

Community benefit: MDT enquired about the provision of a community fund
that could be

8.5

Design evolution

8.5.0.1

Table 2.1 (Chapter 2) graphically sets out the lagoon designs considered in
previous phases of consultation and identifies how the “preferred option” (J3)
used in this exercise was identified. The table begins with a summary of the
constraints identified by TLSB, and discussed with consultees, then sets out the
design options, the rationale for each option, high-level EIA input, and consultee
responses to each option.

8.5.0.2

Table 2.2, repeats the exercise for cable routes considered before and during
this phase of consultation.

8.5.0.3

Tables 2.4 to 2.6 address the onshore masterplanning and on/offshore public
realm design of the scheme, which were addressed in detail during the statutory
consultation reported here.

8.6

Conclusions

8.6.0.1

TLSB has consulted with multiple non-statutory bodies as key stakeholders in the
local community (who were not included in the Inspectorate’s Reg.9 list of
statutory consultees). This work forms part of TLSB’s compliance with s47 of the
PA 2008, full compliance being demonstrated in conjunction with Chapter 9,
which reports on TLSB’s consultation with the local community more broadly
(e.g. individuals and businesses). TLSB has demonstrably had regard to
responses received, thereby complying with s49 of the PA 2008.

8.6.0.2

The World Wildlife Fund Cymru commented on this phase of consultation as
follows:
“We note that TLSB states, in paragraph 1.4.0.2 of the PEIR, that it ‘aims to meet
and exceed the consultation requirements of relevant legislation, and to follow
local and national best practice guidance in all respects’. WWF Cymru considers
the engagement carried out to date by TLSB with stakeholders and the local
community to be exemplary and complies with the second pillar of the UNECE
Aarhus Convention (which concerns public participation in decision-making) and
to which the UK is a contracting Party.”

8.6.0.3

TLSB welcomes the compliment, while acknowledging the main aims of
consultation are to encourage responses and to have regard to them.

