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14.0 Marine Mammals 
 

14.1 Overview of existing situation 
 

14.1.1 Introduction  
 

14.1.1.1 Eighteen species of cetacean have been recorded in Welsh waters since 1990 
(Baines and Evans, 2012).  Of these only five species: harbour porpoise (Phocoena 
phocoena), Risso’s dolphin (Grampus griseus), common dolphin (Delphinus 
delphis), bottlenose dolphin (Tursiops truncates) and minke whale (Balaenoptera 
acutorostrata) are either present at any time of the year or recorded annually as 
seasonal visitors within the Bristol Channel (Baines and Evans, 2012; Reid et al.  
2003).  Occasional sightings and strandings of other cetaceans such as long-finned 
pilot whale (Globicephala melas), fin whale (Balaenoptera physalus) and killer 
whale (Orcinus orca) have been recorded, although these remain scarce (Reid et 
al. 2003; Solandt, 2007; Baines & Evans, 2012).    

 

14.1.1.2 The most common cetacean recorded in the Bristol Channel is the harbour 
porpoise, followed by the common dolphin. Of the pinnipeds, only the grey seal 
(Halichoerus grypus) is known to occur in the area.  

 
14.1.1.3 The Severn Estuary is characterised by its hyper-tidal range, high sediment loads 

and extensive intertidal mudflats. Large expanses of intertidal flats are exposed at 
low tide, significantly reducing the areas of open water across the estuary. 

 
14.1.1.4 A detailed data review of available survey information and records of marine 

mammals was undertaken by Aquatic Environmental Research Ltd (AER Ltd) in 
order to inform the scoping report and provide an evidence baseline to inform 
future survey effort of the Severn Estuary for marine mammals. 

 
14.1.1.5 The following sections give a brief overview, by species, of the existing situation 

in the Bristol Channel and the Severn Estuary and, where relevant, beyond the 
Bristol Channel. For the purposes of this chapter, the areas of the Bristol Channel 
and Severn Estuary are delineated in Figure 14.1 at the end of this chapter. 

14.1.2 Harbour porpoise 
 

14.1.2.1 The Bristol Channel harbour porpoise population falls under the Celtic and Irish 
Seas (CIS) Management Unit (IAMMWG, 2013), which covers the seas from the 
Isle of Man, all around Eire, Cornwall, Channel Islands and offshore to the west 
(as illustrated in Figure 14.2 below). 
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Figure 14.2 Inter-Agency Marine Mammal Working Group (IAMMWG) 
Management Units for Marine Mammals 

 
14.1.2.2 For this area, the population density has been estimated at 95,843 individuals 

(95% CI=43,200-212,700, CV=0.42). 
             
14.1.2.1 Figure 14.3 below illustrates harbour porpoise sightings from systematic visual 

surveys conducted 1990-2009 around Welsh coastline, including the Bristol 
Channel (Baines and Evans, 2012). The red rectangle roughly encompasses the 
Severn Estuary, which includes the site of the Project. No density estimate exists 
for the Bristol Channel alone (Hammond, 2008) but Figure 14.3 indicates that 
porpoises are found in high densities throughout the Central Bristol Channel and 
off the coast of Pembrokeshire. It can be seen that harbour porpoise rarely occur 
in the Inner Bristol Channel or the Severn Estuary, with density estimates of 
<0.1/10km.  
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Figure 14.3 Long term mean sightings rates (counts per 10 km distance 
travelled) of harbour porpoise in Welsh waters (Baines and Evans, 2012) 

14.1.2.2 The most detailed information of harbour porpoise in the Outer Bristol Channel 
comes from the Atlantic Array Offshore Windfarm Monitoring (Channel Energy, 
2012). Harbour porpoise have also been regularly sighted in the Outer Bristol 
Channel during surveys by the Gower Marine Mammal Project (GMMP).  

14.1.2.3 The Central and Outer Bristol Channel have been highlighted as a potentially 
important area for harbour porpoise and were recommended for consideration 
as a Special Area of Conservation (SAC) for harbour porpoise by the Worldwide 
Fund for Nature (WWF) (Evans and Prior, 2012). 

14.1.2.4 Very few incidental records exist from the Inner Bristol Channel and Severn 
Estuary. A desk study request from the South East Wales Biodiversity Records 
Centre (SEWBReC) returned less than ten records of harbour porpoise from the 
Severn Estuary in the area between Cardiff and Newport between 2001 and 2014. 
Notwithstanding this, static acoustic monitoring studies conducted as part of the 
environmental monitoring for the Hinkley Power Point development at 
Bridgewater, showed regular harbour porpoise encounters on the southern side 
of the Inner Bristol Channel (Booth and Lacey, 2012). 
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14.1.3 Short beaked common dolphin  
 
14.1.3.1 As shown in Figure 14.4 below, in the Bristol Channel, common dolphin has been 

shown to occur in moderate or sometimes high densities within the outer part of 
the channel (Baines and Evans, 2012).  

14.1.3.2 Baseline surveys undertaken as part of the proposed Atlantic Array Offshore 
Wind Farm development in the Outer Bristol Channel recorded a high abundance 
of common dolphin in this area with more sightings than for any of the other 
species observed (Channel Energy Limited, 2012). Data from C-PODs deployed as 
part of the Atlantic Array wind farm monitoring programme indicated that 
dolphins (presumed to be common dolphins) visited the area throughout the year 
as they were detected acoustically on 81% of days between April 2010 and May 
2011.  

 

 
Figure 14.4 Long-term mean sightings rate of common dolphin (Baines & Evans, 
2012) 

 

14.1.3.3 There are no recorded sightings of common dolphins from the Central or Inner 
Bristol Channel or the Severn Estuary. Static acoustic monitoring studies at 
Hinkley recorded one dolphin encounter (unidentified species) over a 13 month 
study period (Booth and Lacey, 2012). 
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14.1.4 Bottlenose dolphin 
 

14.1.4.1 There are two separate populations of bottlenose dolphin in the North Atlantic, 
the 'coastal' and 'offshore' populations. The better known 'coastal' form is locally 
common in the Irish Sea (Cardigan Bay), off North East Scotland (the inner Moray 
Firth), in smaller numbers in the Hebrides (West Scotland), and off South West 
England. Little is known about the 'offshore' form of bottlenose dolphin, including 
the relationship between the offshore and coastal forms. More detailed studies in 
the North West Atlantic suggest that coastal and offshore populations are 
ecologically and genetically discrete (Hoelzel et al. 1998). 

14.1.4.2 The Atlas of the Marine Mammals of Wales (Baines and Evans, 2012 and Figure 
14.5 below) recorded the highest densities of bottlenose dolphin sightings in 
Southern Cardigan Bay but with moderately high sighting rates also extending 
North into Tremadog Bay. The species also occurs off the north coast of Wales, 
particularly north and east of Anglesey. The Cardigan Bay SAC is the nearest 
designated site to the Project that has bottlenose dolphin as a qualifying feature. 

14.1.4.3 In addition to Cardigan Bay, the population of coastal bottlenose dolphin 
associated with south-west England has also been documented to be resident 
since the early 1990. However, the average group size of coastal bottlenose 
dolphin has declined from approximately 15 animals per sighting in 1991 to 
approximately six animals per sighting in 2007 (Doyle at al. 2007). Substantial 
numbers of bottlenose dolphin also inhabit offshore areas of the Celtic Sea which 
could occasionally visit the inshore waters of south-west England and south-west 
Wales.  

14.1.4.4 The bottlenose dolphin is occasionally sighted in the Inner Bristol Channel 
although it is considered an infrequent visitor (Baines and Evans, 2012). There 
have been no other sightings from any of the other recent surveys undertaken in 
the Bristol Channel and Swansea Bay (e.g. Channel Energy Limited, 2012). 
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Figure 14.5: Long-term mean sightings rate of bottlenose dolphins (Baines & 
Evans, 2012) 

 

14.1.5 Risso’s dolphin 
 

14.1.5.1 In north-west Europe, Risso’s dolphin appear to be a continental shelf species 
(Reid et al. 2003). The IAMMWG (2013) suggested a single Management Unit is 
appropriate for this species comprising all UK waters. Baines and Evans (2012) 
illustrate that around Wales, Risso’s dolphin have a localised distribution, with 
sightings concentrated off Pembrokeshire, the Lleyn Peninsula and north of 
Anglesey (see Figure 14.6). The data search returned no evidence of Risso’s 
dolphin been recorded in the Bristol Channel or Severn Estuary. 
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Figure 14.6 Long-term mean sightings rate of Risso’s dolphin (Baines & Evans, 
2012) 

 

14.1.6 Minke whale 
 

14.1.6.1 Within UK waters, minke whales are most frequently sighted in the North Sea and 
west of Scotland around the Hebrides. Minke whales are present in low numbers 
in the Irish and Celtic seas (DECC, 2009). The IAMMWG (2013) suggested a single 
Management Unit is appropriate for this species comprising all UK waters. Within 
Welsh waters (Figure 14.7), minke whales have been recorded predominantly to 
the west of Pembrokeshire, although land watches have recorded minke whales 
in north Wales off Anglesey and Bardsey Island (Baines and Evans, 2012). The 
baseline surveys undertaken as part of the proposed Atlantic Array Offshore 
Wind Farm development found occasional minke whale sightings during summer 
in the Outer Bristol Channel with a total of eight sightings of single animals.  
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Figure 14.7 Long-term mean sightings rate of minke whale (Baines & Evans, 
2012) 

 

14.1.7 Grey seal 
 

14.1.7.1 Seal density maps for the UK were produced by Jones et al. (2013). Figure 14.8 
below illustrates the mean ‘total’ density of grey seals, which combines the at-sea 
and hauled-out densities per 5km by 5km cell. Figure 14.9 illustrates the grey 
seals ‘at-sea’ usage around the UK per 5km by 5km cell. It can be seen from both 
figures that the Severn Estuary and the Bristol Channel falls in the 0-1 seals per 
5km by 5km cell. 

 



 
 

Tidal Lagoon Cardiff Ltd 
 

Tidal Lagoon Cardiff Ltd – Cardiff Scoping Report 
Marine Mammals Page 14-9 

 

 

 
Figure 14.8 Estimated total density of grey seals around the UK (taken from 
Jones et al. (2013)) 
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Figure 14.9 Estimated grey seal at sea usage around the UK (taken from Jones et 
al. (2013)) 

 

14.1.7.2 Grey seals predominantly inhabit remote islands and coastline in Wales, breeding 
on undisturbed beaches of cobble and boulders or within sea-caves. The nearest 
site to the Project which has grey seal as a qualifying feature (but not a primary 
feature) is Lundy SAC. Recent population surveys undertaken from 2006 to 2013 
have recorded a steady increase in population numbers, with a peak total of 1318 
seal sightings (not individuals) observed in 2012, decreasing to a total of 864 in 
2013 (MacDonald, 2013). Pembrokeshire Marine SAC and the Cardigan Bay SAC 
also include grey seal as a qualifying feature. 

14.1.7.3 Grey seals are regularly observed in the Outer and Central Bristol Channel, 
although usually in small numbers. During the Atlantic Array Offshore Wind Farm 
in the Outer Bristol Channel development baseline surveys, grey seal accounted 
for 7% of all marine mammal sightings (42 sightings). Grey seal sightings were 
widespread, with no evidence of clustering at any particular location.  
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14.1.7.4 Due to a lack of systematic surveys for grey seals in the Bristol Channel, a desk 
study was undertaken by AER Ltd, to collate records from a wide range of sources 
in order to provide an evidence base upon which future survey requirements 
could be evaluated against (see Appendix 14.1). This found that in general, grey 
seal sightings in the Severn Estuary were infrequent compared to other areas 
within the Bristol Channel and there were no recorded haul out sites (see Figure 
14.10). 

 

  

Figure 14.10 Grey seal sightings in the Bristol Channel from Severn Estuary to 
Pembrey between 1992 and 2013, map from SEWBReC 

 

14.1.8 Legislative and policy requirements 
 
14.1.8.1 Relevant legislation, policies and guidance for the assessment for marine 

mammals includes, but are not restricted to, the following:  
 

International Conventions 
i. The Convention on the Conservation of European Wildlife and Natural 

Habitats 1979 (the Bern Convention)  

ii. The Convention for the Protection of the Marine Environment of the North-
East Atlantic (the OSPAR Convention) 

iii. The Convention on the Conservation of Migratory Species of Wild Animals 
1982. (the Bonn Convention 

iv. The Convention on Biological Diversity 1992 (Biodiversity Convention) 
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EC legislation 
 

I. EC Directive on the Conservation of Natural Habitats and of Wild Fauna and 
Flora (92/43/EEC) (EC Habitats Directive) 

II. EC Marine Strategy Framework Directive (2008/56/EC) 
 
National Acts, Statutory Instruments and Policy Statement 

 

1. The Wildlife and Countryside Act 1981 (as amended)  

2. Conservation of Seals Act 1970 

3. Marine and Coastal Access Act 2009 (Marine Act) 

4. National Environment and Rural Communities (NERC) Act 2006 

5. UK Post-2010 Biodiversity Framework (2012) 

6. The UK Marine Policy Statement (MPS) 

7. National Planning Policy Framework 
 

14.2 Scope of potential impact to be assessed 

14.2.1 Introduction 

14.2.1.1 The impact assessment will consider potential effects on marine mammals 
associated with the construction, operation and decommissioning phases of the 
Project. The potential range of effects for each phase are indicated below in 
Tables 14.1 - 14.3. It should be noted that the marine mammal assessments will 
draw on information from other Environmental Impact Assessment (EIA) studies 
for the Project including coastal processes, marine water quality, fish and marine 
noise and vibration.  There will therefore be a close link between specialists 
working on these various topic areas to confirm data required and to share 
findings of assessments. 

14.2.1.2 The Project has a planned lifespan from construction to decommissioning of 
around 120 years, consequently the assessment will need to consider the 
potential effects of climate change over this time period including potential 
changes in water temperature.  

14.2.1.3 Direct and indirect impacts on marine mammals will be assessed, where direct 
impacts include direct physical disturbance and indirect impacts result in loss or 
disturbance of habitat or species through indirect routes e.g. deterioration in 
water quality. 

14.2.1.4 Cumulative impacts will also be assessed in the EIA i.e. impacts of the Project 
combined with other developments that already exist, are currently under 
construction or currently have plans under consideration. These include the 
proposed Swansea Bay tidal lagoon, and the proposed Longbay Seapower West 
Somerset lagoon. Consultation will be held with the relevant authorities to assess 
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which projects should be reviewed as part of this process in addition to those 
projects identified in Chapter 3 Structure of the Environmental Statement. 

14.2.1.5 The EIA will have to consider how the project may bring about changes to grey 
seal or cetaceans at a population level and the geographic scope of the impact 
assessment will be based on consideration of the potential zone of impact 
depending on the Project phase. 

14.2.2 Potential effects during construction phase 
 

Table 14.1 Potential impacts of development on marine mammals during 
construction. 

 
Construction 

Potential source 
of impact 

Potential development impact Potential effect 

Construction 
vessels and 
marine plant 

Collision risk  Behavioural disturbance, injury or 
mortality Noise disturbance 

Visual disturbance Behavioural disturbance 

Construction of 
breakwater, 
temporary 
cofferdam, 
installation of 
turbines 

Temporary noise disturbance from 
piling 

Behavioural disturbance, injury or 
mortality 

Temporary changes in suspended 
sediment concentration leading to 
effects on prey availability 

Effect on fitness  

Barrier to movement Behavioural disturbance 

Changes to foraging habitat due to 
alterations in coastal processes or 
loss of access to foraging habitat 

Effect on fitness  

Temporary 
discharges from 
construction 
works to 
environment, 
accidental 
spillages 
 
Release of 
contaminants 
from disturbed 
bottom 
sediments 

Changes to water quality Effect on fitness  
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14.2.3 Potential effects during operation phase. 
 

Table 14.2 Potential impacts of development on marine mammals during 
operation. 
 

Operation 

Potential source of 
impact 

Potential development impact Potential effect 

Operational turbines 
Collision risk  

Behavioural disturbance, 
injury or mortality 

Noise disturbance Behavioural disturbance 

Presence of breakwater 

Barrier to movement Behavioural disturbance 

Changes to foraging habitat due to 
alterations in coastal processes or 
loss of access to foraging habitat 

Effect on fitness  

Maintenance dredging 
 
Release of contaminants 
from disturbed bottom 
sediments 

Changes to water quality Effect on fitness  

Transmission of 
electricity 

Electromagnetic fields Behavioural disturbance 

14.2.4 Potential effects during decommissioning phase. 
 

14.2.4.1 The final decommissioning options have yet to be decided (see Chapter 6 Project 
Description). At this stage it is assumed that the breakwaters will not be removed 
and the decommissioning options will include the possible removal of the turbines 
and sluice gates and other infrastructure relating to the energy generation, or the 
upgrade of such infrastructure. 

 

Table 14.3 Potential impacts of development on marine mammals during 
decommissioning. 

 
Decommissioning 

Potential source 
of impact 

Potential development impact Potential effect 

Decommissionin
g vessels and 
marine plant 

Collision risk  Behavioural disturbance, injury or 
mortality Noise disturbance 

Visual disturbance Behavioural disturbance 

Removal of 
turbines and 
sluice gates 

Noise disturbance  Behavioural disturbance 

Changes in suspended sediment 
concentration leading to effects 
on prey availability 

Effect on fitness 
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14.3 Existing baseline data, consultation and need for survey 

14.3.1 Introduction 
 
14.3.1.1 This section sets out the current understanding of the available baseline data and 

identifies any requirements for additional surveys to fill knowledge gaps to 
inform the EIA.  

14.3.2 Overview of available data 
 
14.3.2.1 A data review of sources required to characterise the marine mammals of the 

area has been undertaken by Aquatic Environmental Research Ltd and will be 
incorporated into the assessment. This included, but was not limited to a review 
of the following data sources: 

i. The CCW/NRW Atlas of Marine Mammals of Wales Baines and Evans (2012)  

ii. Small Cetacean Abundance in the European Atlantic and North Sea 
programmes (SCANS and SCANS-II) SCANS-II, (2008). 

iii. Revised Phase III Data Analysis of Joint Cetacean Protocol Data Resource. 
Paxton et al. (2013) Joint Nature Conservation Council (JNCC) 

iv. Analysis of long-term effort-related land based observations to identify 
whether coastal areas of harbour porpoise and bottlenose dolphin have 
persistent high occurrence & abundance. Evans et al. (2014)  

v. Atlas of Cetacean Distribution in North West European Waters Reid, et al. 
(2003)  

vi. Management Units for Marine Mammals in UK waters: The Inter-Agency 
Marine Mammal Working Group (IAMMWG) (2013). 

vii. Abundance and Life History Parameters of Bottlenose Dolphin in Cardigan 
Bay: Monitoring 2005-2007. Pesante et.al. (2008b) CCW Marine Monitoring 
Report No. 61, 1-75.  

viii. Sea Watch Foundation Surveys (1994 – 2008) 

ix. Grey and Harbour Seal Density Maps. Sea Mammal Research Unit Report to 
the Scottish Government. Jones et.al (2013). 

x. Atlantic Array Offshore Wind Farm Draft Environmental Statement Volume 3:  
Annex 9.1: Marine Mammals. Channel Energy Limited, 2012. 

xi. Marine Conservation Society Outer Bristol Channel Megafauna Surveys 2007. 
A collaborative project between The Environment Agency and the Marine 
Conservation Society. Solandt, J. (2007).   

xii. Static acoustic monitoring of harbour porpoise and dolphins at the proposed 
jetty construction site off Hinkley Point Power Station. Booth, C.G. & Lacey, C. 
(2012). SMRU Ltd Report to CEFAS. pp30.  British Energy Estuary and Marine 
Studies, TR-S 172. 
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14.3.2.2 In addition a separate study was commissioned from AER Ltd in order to carry out 
a desk study of records of grey seals in the Bristol Channel (and the Severn 
Estuary in particular). The results of this study have been used to inform future 
survey requirements for the Project. This included, but was not limited to, 
contacting the following organisations/individuals (see Appendix 14.1 for full 
details): 

 
I. South East Wales Biodiversity Records Centre (SEWBReC) 

II. West Wales Biodiversity Information Centre (WWBIC) 

III. Wildlife Trust of South and West Wales (WTSWW) 

IV. Devon Biodiversity Records Centre (DBRC) 

V. Gloucestershire Centre for Environmental Records (GCER) 

VI. Local Authority Ecologists 

VII. Bird watchers 

VIII. Flat Holm 

IX. Lundy warden 

X. Sea kayakers 

XI. Seawatch Foundation 

XII. Fishermen 

14.3.3 Need for future surveys 

14.3.3.1 The data review undertaken by AER Ltd found that the outer Bristol Channel has 
been systematically surveyed to some extent by several different survey projects 
using various methods including boat based and aerial visual surveys, as well as 
towed and static acoustic methods. Despite this, there are few larger scale 
datasets from recent years, the most recent having been the Wildfowl and 
Wetlands Trust (WWT) aerial surveys from 2001 -2009 (WWT, 2009). Very few 
harbour porpoise sightings were recorded from the Inner Bristol Channel and the 
survey area did not extend as far as the Severn Estuary. 

14.3.3.2 There has been less coverage by systematic surveys In the Inner and Central 
Bristol Channel although several separate studies have been conducted and 
extensive static acoustic dataset exists for the Scarweather Sands wind farm and 
Hinkley power station project sites.  

14.3.3.3 It is evident that low numbers of cetaceans and pinnipeds have been 
opportunistically sighted in the inner Bristol Channel and Severn Estuary area, 
which presumably has meant that there is little systematic survey data from the 
area. 
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14.3.3.4 For the purposes of EIA, the surveys outlined below have been designed to be 
used to gather a basic understanding of the presence or absence of most 
common species encountered in the Severn Estuary and inner Bristol Channel. 
This initial site characterisation (understanding acoustic encounter rates and 
sightings frequencies) would inform any future monitoring proposals for impact 
assessment (should it be required) through the ongoing development of an 
Adaptive Environmental Management Plan (AEMP). The surveys proposed have 
been developed following comments from Natural Resources Wales (NRW) and 
Natural England. 

 

14.3.4 Proposed survey techniques 

14.3.4.1 From the evidence collected to date, it is apparent that harbour porpoise and 
grey seals are the marine mammals that are most likely to occur in the Severn 
Estuary (with a small chance of common dolphin encounters). Survey 
methodologies used would therefore maximise the chance of detecting these 
species. A combined visual and towed acoustic survey of the Severn Estuary and 
Inner Bristol Channel is proposed, together with detailed, site specific static 
acoustic monitoring programme. 

 
Towed acoustic and visual boat surveys 

 
14.3.4.2 The most comprehensive survey option for baseline data collection is to conduct 

boat surveys (line-transect surveys) with visual observations and complement 
that with towed, passive acoustic survey. It is proposed that four surveys be 
undertaken to cover all seasons, from summer 2015 until spring 2016. Visual boat 
surveys would be able to collect data on harbour porpoise, common dolphin and 
grey seal. 

14.3.4.3 Actual transect lines and geographical coverage are yet to be finalised as the 
transect lines will be generated by the software package DISTANCE which will also 
be used to analyse the data (Buckland et al. 2001) (See Figure 14.11 for an 
estimate of geographic coverage, approximately 300km). Basic distance sampling 
methodology will be applied to the survey, ensuring representative coverage of 
the survey area and that each point in the area has an equal probability of being 
sampled. This is necessary because animals are not randomly distributed in 
space. The survey will be conducted perpendicular to any density gradient and 
the same lines will be selected on each survey in order to measure trends.  
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Figure 14.11 Indicative geographic extent of proposed transect line (approximately 
300km) 

14.3.4.4 Selection of vessel will depend on habitat constraints, but the vessel should be 
large enough to operate from elevated platform and be able to cruise around 
200-330 km a day at 10-12 knots (Evans and Thomas, 2013). For towed acoustic 
surveys the cruising speeds are generally slightly lower, adjusted to the towed 
equipment, which should also help when trying to obtain harbour porpoise data. 

14.3.4.5 Although these surveys will not be able to establish absolute numbers of any 
species in the area, surveys will follow the standard procedure surveys according 
to Joint Cetacean Protocol (JCP) using existing data templates so that any accrued 
data could be used in future density estimations. The data will be used for 
baseline characterisation surveys to assess animal distribution and abundance in 
the study area, across seasons. In order to provide more detailed information 
regarding porpoise use of the area around the lagoon, a static acoustic 
monitoring programme at and near the Project is proposed. The baseline data 
collection has been designed so that any data collected can be used towards 
potential future impact study. 
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Deployment of static acoustic monitoring devices (C-PODs) and moorings 
 

14.3.4.6 Static acoustic monitoring devices (such as C-PODs) log echolocation clicks of 
cetaceans and they are increasingly used in monitoring studies for coastal 
development due to their cost effectiveness and continuous automated data 
collection, both day and night, regardless of the weather.  As the harbour 
porpoise is very vocal, it lends itself well to acoustic monitoring, particularly as it 
can be rather difficult to study using visual means, due to its small size and 
inconspicuous behaviour. 

14.3.4.7 There are advantages and disadvantages with using C-POD's.  The key advantage 
is the continuous data collection throughout the day and night, during all tidal 
periods and in most weather conditions. This allows large datasets to be 
collected, assisting in understanding seasonal and diurnal patterns in cetacean 
habitat use (Simon et al. 2010). Porpoises in particular are thought to be very 
active at night, which can be missed by traditional boat surveys. Although C-PODs 
cannot reveal actual numbers of animals, and are hence not suitable for 
abundance estimation, they are able to detect trends in their presence and 
absence, thereby revealing foraging patterns (Nuuttila et al. 2013). 

 
14.3.4.8 The disadvantage of using static devices in high tidal energy environments is the 

likely chance of losing equipment, or reduced quality of data due to high levels of 
ambient noise.  As every deployment site will have its own challenges, it is 
difficult to design a fully functioning static acoustic monitoring programme before 
pilot deployments are undertaken to test the feasibility of the devices at the sites.  

14.3.4.9 It is  therefore proposed to deploy pairs of static acoustic monitoring devices (C-
PODs), at three key locations (6 C-PODs in total) in order to capture harbour 
porpoise activity in the area (particularly at night). The pairs of C-PODs will be 
positioned: 
 
i. close to the proposed turbine housing for the Project;  

ii. close to the long sea outfall within the Project footprint; and  

iii. close to Flatholm (see Figure 14.12).  
 

14.3.4.10 It is proposed that the C-PODs will be deployed for 4 months as an initial pilot 
exercise.   After 4 months the data will be retrieved and the success of the site 
assessed. The monitoring programme in terms of site numbers and locations will 
then be reviewed.  It is considered at this stage that a continuous presence will 
try to be maintained.  
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14.3.4.11 The results of the initial C-POD data collection will inform future survey and 
monitoring requirements for the Project. Impact monitoring, which has the 
primary aim of assessing the accuracy of predictions made in the Environmental 
Statement regarding the impacts of the development on the marine mammal 
populations, may require a different survey approach to establish whether 
impacts are occurring as a result of construction and operation, and whether the 
mitigation techniques used are appropriate (Macleod et al. 2011). The design of 
appropriate surveys for impact monitoring for this Project will depend on the 
outcome of the characterisation surveys, the final design of this Project and the 
significance of the impacts predicted, in addition to a consideration of any 
cumulative or in-combination effects from other proposed developments. 

 

14.3.4.12 Data will also be analysed from any C-PODs deployed as part of the Swansea Bay 
Tidal Lagoon project in order to increase the knowledge of harbour porpoise 
activity within the Bristol Channel. 

 

 

Figure 14.12 Proposed location of C-PODS 
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Grey seal surveys 

 
14.3.4.13 The results of the AER Ltd desk study into grey seal sightings (see Appendix 14.1) 

demonstrated that within the Severn Estuary grey seals are seldom recorded and 
that there are no known haul out sites on the Welsh or English side of the 
Estuary. The Welsh side of the Estuary is well observed, with the Wales Coastal 
Footpath, the Newport Wetlands Centre and the urban centres of Cardiff, 
Newport and Chepstow all along the coastline. On the English coastline are the 
urban and industrial centres of Gloucester, Avonmouth and Portishead, the 
Severn Way long distance footpath and the Wildfowl and Wetlands Trust Reserve 
at Slimbridge. The topography is generally very flat and muddy, enabling 
extensive visibility of the intertidal areas and as a result there are few places grey 
seals may ‘hide’. Therefore it is a reasonable assumption to make that if there 
were a regular haul out site along this stretch of coastline, it would be known 
about. 

 
14.3.4.14 No specific surveys for grey seal haul out sites are therefore proposed. The visual 

boat surveys, as discussed above, would record any grey seals in the Inner Bristol 
Channel and Severn Estuary.  In addition to this, for the purposes of the EIA, 
contact will be made once again with certain organisations identified during the 
desk study to gain further updated information with respect to any grey seal 
sightings that can inform the baseline. 

 
14.3.4.15 The potential impacts on grey seal will be assessed through both the EIA and HRA 

process. It is considered that the only feasible method to conduct impact 
monitoring on grey seals would be to monitor a haul out site in the proximity of 
the Project. However, no such sites exist, the nearest site with a regular grey seal 
presence in large numbers is Lundy, at least 120km away from the Project. Due to 
the distance between the Project and Lundy, it would therefore be very difficult 
to ascertain that any changes in distribution or abundance trends at this site were 
caused by the Project and not other development, anthropogenic factors, 
fluctuations in prey availabilities, changes in water temperatures, weather 
conditions, or some other environmental variable.  

 

14.3.5 Consultation 
 

14.3.5.1 It is good practice, and a legal requirement at certain stages, to consult with 
stakeholders (encompassing statutory bodies, Non-Government Organisation 
(NGOs) with technical knowledge and local communities). 
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14.3.5.2 In addition to the statutory consultation at specific stages, there will be an 
iterative process of consulting relevant statutory bodies and NGOs with technical 
knowledge in relation to available data for marine mammals. The consultation 
process will encompass discussion of survey/monitoring design, the approach to 
impact assessment, the potential effects arising from the Project, and potential 
mitigation options where required. 

 

14.4 Proposed assessment methodology 
 

14.4.1 Impact assessment methodology 
 

14.4.1.1 The impact assessment approach will be based on the following: 

i. Advice on operations within European Marine Sites (English Nature, 1998); 

ii. An Environmental Risk Assessment approach developed by ABP Research 
(ABP Research, 1997); and 

iii. Guidance from the Institute for Ecology and Environmental Management 
Guidelines for Marine Impact Assessment (IEEM, 2010) and the Ecological 
Impact Assessment (EcIA) guidance set out by the Institute of Ecology and 
Environmental Management (IEEM, 2006). 

14.4.1.2 This impact assessment framework, which is presented in the following sections, 
is designed to incorporate the key criteria and considerations without being 
overly prescriptive.   

Stage 1 - Identify features and changes 

14.4.1.3 The first stage is identifying the potential impacts resulting from the proposed 
activities comprised in the Project (pressures) and the features of interest 
(receptors) that are likely to be affected. The combination of the pressure and 
receptor exposure to that pressure is referred to as the impact pathway. This 
aspect of the assessment will be developed in consultation with key statutory and 
non-statutory authorities.  

14.4.1.4 Potential impacts will be identified for the three phases of the Project: 
construction, operation and decommissioning. In addition, any potential in-
combination impacts of the Project with other plans and projects in the area will 
be assessed. 

Stage 2 - Understand change and sensitivity 

14.4.1.5 The second stage of the impact assessment involves understanding the nature of 
the environmental changes to provide a benchmark against which the changes 
and levels of exposure can be compared. The scale of the impacts via the impact 
pathways depend upon a range of factors, including the following: 

i. Magnitude; 
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Spatial extent (small/large scale); 

Duration (temporary/short/intermediate/long-term); 

Frequency (routine/intermittent/occasional/rare); 

ii. Reversibility; 

iii. Probability of occurrence; 

iv. The margins by which set values are exceeded (e.g. water quality 
standards); 

v. The baseline conditions of the system (including existing long-term trends 
and natural variability); and 

vi. The sensitivity of the receptor (resistance/adaptability and recoverability). 

Stage 3 - Impact assessment 

14.4.1.6 The likelihood of a feature/receptor being vulnerable to an impact pathway will 
then be evaluated as a basis for assessing the level of the impact and its 
significance.   

 

14.4.1.7 The key significance levels for either beneficial or adverse impacts are described 
as follows:  

i. Insignificant: Insignificant change not having a discernible effect; 

ii. Minor: Effects tending to be discernible but tolerable;  

iii. Moderate: Where these changes are adverse they may require mitigation; 
and 

iv. Major: Effects are highest in magnitude and reflect the high vulnerability and 
importance of a receptor (e.g. to nature conservation). Where these changes 
are adverse they will require mitigation 

 
Impact assessment guidance tables 

14.4.1.8 The matrices in Tables 14.4 to 14.6 have been used to assess significance. 
 

14.4.1.9 Table 14.4 has been used as a means of generating an estimate of exposure.  
Magnitude of change has been considered in spatial and temporal terms 
(including duration, frequency and seasonality), and against the background 
environmental conditions in the Project area.  Once a magnitude has been 
assessed, this has been combined with the probability of occurrence to arrive at 
an exposure score which has been used for the next step of the assessment, 
which is detailed in Table 14.5.  For example, an impact pathway with a medium 
magnitude of change and a high probability of occurrence will result in a medium 
exposure to change.   
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Table 14.4   Exposure to change, combining magnitude and probability of 
change. 

Probability of 
Occurrence 

Magnitude of Change 

Large Medium Small Negligible 

High High  Medium  Low Negligible  

Medium Medium  Medium/Low  Low /Negligible  Negligible  

Low Low  Low /Negligible  Negligible  Negligible  

Negligible Negligible  Negligible  Negligible  Negligible  

 

14.4.1.10 Table 14.5 has been used to score the vulnerability of the features of interest 
based on the sensitivity of those features and their exposure to a given change.  
Where the exposure and sensitivity characteristics overlap, then vulnerability 
exists and an adverse effect may occur.  For example, if the impact pathway 
previously assessed with a medium exposure to change acts on a receptor which 
has a high sensitivity, this will result in an assessment of high vulnerability.  
Sensitivity can be described as the intolerance of a habitat, community or 
individual of a species to an environmental change and essentially considers the 
response characteristics of the feature.  Thus, if a single or combination of 
environmental changes is likely to elicit a response, then the feature under 
assessment will be considered to be sensitive.  Where an exposure or change 
occurs for which the receptor is not sensitive, then no vulnerability will occur.  
Similarly, where a negligible exposure is identified during an impact assessment, 
vulnerability will always be ‘none’ no matter how sensitive the feature is, if the 
exposure to change has been assessed as ‘negligible’. 

 

Table 14.5 Estimation of vulnerability based on sensitivity and exposure to 
change. 

Sensitivity of 
Feature 

Exposure to Change 

High Medium Low Negligible 

High High  High  Moderate  None  

Moderate High  Moderate  Low  None  

Low Moderate  Low  Low  None  

None None  None  None  None  

 

14.4.1.11 The vulnerability is then combined with the importance of the feature of interest 
using Table 14.6 to generate an initial level of significance. The importance of a 
feature is based on its value and rarity such as the levels of protection. For 
example if a high vulnerability has previously been given to a feature of low 
importance the initial level of significance will be assessed as minor. 

Table 14.6  Estimation of significance based on vulnerability and importance. 

Importance of 
Feature 

Vulnerability of Feature to Impact 

High Moderate Low None 

High Major Moderate Minor Insignificant 

Moderate Moderate Moderate/Minor Minor/Insignifica
nt 

Insignificant 

Low Minor Minor/Insignificant Insignificant Insignificant 

None Insignificant Insignificant Insignificant Insignificant 
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14.4.1.12 The final stage of the assessment process will identify any impacts that are 
moderate and/or major adverse significant and require mitigation measures to 
reduce residual impacts, as far as possible, to environmentally acceptable levels.  
Within the assessment procedure the use of mitigation measures will alter the 
risk of exposure and hence will require significance to be re-assessed and thus 
the residual impact (i.e. with mitigation) will be identified.     
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1.0 Introduction  
 
There are two species of pinniped found to both live and breed in UK waters, the common or harbour 
seal (Phoca vitulina) and the grey seal (Halichoerus grypus).  The harbour seal is widespread around 
the west coast of Scotland, the Hebrides and the Northern Isles, but are less frequent on the east coast 
with populations restricted to the Thames, The Wash, The Moray Firth and the Firth of Tay estuaries 
(SCOS, 2013).  No known breeding colonies of Harbour seal are known around the Welsh coast, and 
individual seals are rarely sighted in Welsh waters.  The only breeding pinniped around the Welsh 
coast is the grey seal, with the largest pup production in colonies off Pembrokeshire, in particular 
Ramsey Island, but also Skomer and southern Ceredigion (Baines and Evans, 2012).  In the UK, grey 
seals are protected under the Conservation of Seals Act 1970 (England and Wales), the Marine 
(Scotland) Act 2010 and the Wildlife (Northern Ireland) Order 1985.  The grey seal is a feature of 
several sites in the Bristol Channel and beyond which are designated under the European Council 
Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna and flora (the "Habitats 
Directive"). These include Lundy Special Area of Conservation (SAC), Pembrokeshire Marine SAC and 
Cardigan Bay SAC. 
 
The information collected and presented in this report will be used as part of an evidence base to 
determine the extent of future marine mammal survey requirements for tidal lagoon development 
proposals in the Severn Estuary.   

2.0 Methodology 
 
The data for this report was acquired by contacting numerous stakeholders, biodiversity records 
centres, recreational users of coastal waters and wildlife enthusiasts thought to be able to provide 
sighting of seals that could otherwise be overlooked.  The work was split into two parts, and two 
geographical units to allow efficient and thorough research to be undertaken in the time frame 
required.  Primarily a desk based internet search was conducted to identify potential sources of 
records or seal sightings.  The location within the Bristol Channel was divided into the Welsh side of 
the Channel as far as Stackpole, and The English side of the Channel as far as Hartland Point and Lundy 
Island.  These sections were then split further into the Severn Estuary, the inner Bristol Channel, the 
central Bristol Channel and the outer Bristol Channel.  The second part to the methodology involved 
contacting the identified parties by telephone and email wherever possible.  Any contact made was 
recorded and the information provided submitted into a table, including responses that could lead to 
other sources of records which were subsequently contacted (see table 1). 
 
Where relevant, sightings locations were marked on a satellite imagery map, but only sightings verified 
by local records centres or records provided from the data collected that could be referenced.  Vague 
anecdotal inference was excluded. 
 
 
 
 
 
 
 
 
 
 



 
   

 

4 

Tidal Lagoon Power Plc:   31/01/15 
Scoping study for grey seals in the Bristol Channel  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
   

 

5 

Tidal Lagoon Power Plc:   31/01/15 
Scoping study for grey seals in the Bristol Channel  

ID 1. Welsh Coast Contact Email/website Form of contact Records / Response 

1 British Marine Life Study Society - 
Andy Horton 

  

Email no records to provide 

2 Lizzie Wilberforce Conservation 
Manager Welsh WT 

l.wiberforce@wels
hwildlife.org 

Email Suggested other contacts would be interested in seeing final report. 

3 Porcupine Marine Natural History 
Society - Roni Robbins 

 Email no response 
  

4 Seasearch - Kate Lock  Email no response 

5 Blaise Bullimore SAC officer 
Carmarthen Bay and Estuaries 

 Email no response 

6 Deb Hill Countryside Team Leader 
(Swansea) 

 Email and phone No response 

7 Rebecca Sharpe (Newport) l.palmer@neath-
porttalbot.gov.uk; 
biodiversity@npt.
gov.uk 

Email  
Records given to South East Wales Biodiversity Records Centre (SEWBReC). Suggested other point of contacts. 

8 Matthew Harris (Cardiff) MBHarris@cardiff.
gov.uk 

Email Records given to SEWBReC.  Suggested other point of contacts. 

9 Isabel Macho  Biodiversity Officer 
(Carmarthen) 

conservation@car
marthenshire.gov.
uk  

Phone and email No records, advised who to contact. 

10 Geoff Hobbs Ecologist (Bridgend) Geoffrey.Hobbs@
bridgend.gov.uk 

Contacted Robert 
Jones on behalf - 
email 

Records given to SEWBReC.  

11 Cliff Benson - Sea Trust info@seatrust.org.
uk 
www.seatrust.org.
uk 
 

Contacted No records of Grey Seals east of Caldey in Welsh waters, some may be found around the Gower. Some seals breed 
around Caldey Island and St Margaret's Island. 

12 Powell Strong -Pembrokeshire 
college 

p.strong@pembro
keshire.ac.uk  

Email Gave contact for ex-warden of Caldey Island 

Table 1: Data sources, responses and records of seal sightings given for the Welsh and English coast of the Bristol Channel 
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13 Steve Sutcliffe - ex-warden Caldey 
Island 

stevesutcliffe@lin
eone.net 

Email An average of around 10 to 15 maximum in late summer seen around Caldey Island although never seen more than 2 
bulls at any time. Usually around 5 pups are born on Caldey each year - mainly around Redberry Bay on the south side 
where they breed in caves.  No known haul out sites between Pendine and Tenby. 

14 Dave McDonald British Divers 
Marine Life Rescue 

 Telephone Records given to Biodiversity records centre 

15 Clive Hurford NRW  Email Suggested other points of contact  

16 Barry Stewart Gower wildlife blog http://goweros.bl
ogspot.co.uk/2013
_02_01_archive.ht
ml#uds-search-
results ; 
moonmoths@virgi
nmedia.com  

(contacted by Clive 
Hurford) 

Several records on blog, most included in local biodiversity records centre data 

17 Rob Colley rob.colley@ecosur
veys.uk.com  

Email Casual sightings:  on Worm's Head; 1-2 females hauled out in Bracelet Bay and Caswell; twice seen a single seal 
feeding near the Neath Rivermouth 

18 Mark Hipkin – County Bird 
Recorder 

 
 

Email No response 

19 Sam Eaves - Cardiff Harbour 
Authority 

 Email No response 

20 Dave Westerland - Flat Holm 
project 

 Email No response 

21 Colin Titcombe-  Monmouthshire 
Green web newsletter 

 Internet search Anecdotal records of occasional grey seals since 2001 as far up as Redbrook on the River Wye in 2006. Most recent 
observation dating from 2011 along the lower Wye near Pierce Woods (Chepstow) 

22 Stuart Yendle - sea kayaker  Email Only ever observed one seal at a time in the Bristol Channel and it has been at lone bull. Llantwit Major beach 1 seal 
20/02/2010; 
1 calf hauled out and 1 female (mother) in water at Jacksons bay, Barry 10/2014 but shooed into the water by the 
council; Sightings around Tusker rock off Porthcawl, Steep Holm and Flat Holm. Considered very rare to see any seals 
east of Swansea Bay. 

23 Adam Tilt, wildlife blog  Internet search 2 grey seals by the fish ladder, Tawe barrage in Swansea marina 02/09/2011; Individuals off Oxwich Point, Fall Bay, 
Bracelet Bay and at least twelve hauled out on the rocks and in the sea off Worms Head 09/2011; 1 grey seal feeding 
in Tawe barrage 31/10/2011 

24 Steve Austin, Swansea Coastguard 
Station 

 Internet search 1 grey seal hauled out Limeslade Bay, June 2014 

25 Wildlife Trust of South and West 
Wales 

 Internet search Sedger’s Bank off Port Eynon known as a haul-out site for grey seals 

26 Katrin Lohrengal - Sea Watch 
Foundation 

 Internet search 1 grey seal bracelet Bay, 09/11/13 

27 Blog - 
http://surfnslide.wordpress.com/t
ag/grey-seals/ 

 Internet search 10-15 in the waters off the coast around Worm’s Head June 2012 
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28 Wales online  Internet search 1 grey seal hauled out in Limeslade bay July 2014 

29 MarLIN website records from  Julie 
Furber, Clair Jones, Stephen Furley  
and Charlotte Bettle 

 Internet search  

    1 grey seal in Bristol channel off East beach, Flat Holm 01/06/2004 

    1 grey seal playing in water off Ogmore-by-sea 08/08/2004 

    1 grey seal by rocky outcrop, Flat Holm 29/09/2004 

    1 grey seal from Island Bay, Flat Holm 22/10/2004 

    14 grey seals playing in surf Ogmore-by-sea towards Southerndown 09/10/2004 

    7 spotted on Rat Island Rocks off Lundy, 14/07/2005 

    1 hauled out on sand bank at Neath Rivermouth, 27/08/2005 

    1 surfacing and diving for approximately 1.5hrs opposite Craig-yr-eos Rd in Ogmore-by-Sea 02/08/2005 

    1 female hauled out on beach, Flat Holm 29/01/2007 

30 Seal safari, Tenby  Telephone  No response received in time for submission 

31 Tenby sea fishing (Triton 2) http://www.tenby
seafishing.co.uk/c
ontact.html  

Telephone and 
email 

No response 

32 Caldey Island inquiries@caldey-
island.co.uk  

Telephone No records kept but seals are frequently observed around the back of the Island in particular.   

33 Saundersfoot Pleasure boats info@saundersfoo
tboattrips.co.uk 

Telephone and 
email 

No response 

34 SEWBReC – South East Wales 
Biodiversity Records centre 

Rebecca.wright-
davies@sewbrec.o
rg.uk  

Email Received records 

35 WWBRC- West Wales Biodiversity 
Records Centre 

Colin.russell@ww
bic.org.uk  

Email Received records 

36 Claire Godfey - Porthcawl 
Harbourside Project 

 Email No records 

37 Judith Oakley - Oakley intertidal  Email No response 
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38 Gower Coast Adventure                                   
David Tonge 
Director / Skipper  
Gower Coast Adventures Ltd 

info@gowercoasta
dventures.co.uk 

 Email Anecdotal records of up to 50 grey seals hauled out on the rock on the North side of Worms Head. Also observed 
hauled out on the rocks at Limeslade bay and sometimes around the slipways in Knab rock. Regularly observe a single 
seal up the Tawe river near to the barrage. 

39 Rod Penrose - Seawatch 
foundation 

rodpenrose@stran
dings.demon.co.uk 

Email Only mortality records, no sightings data.  

40 Kathy James – Sightings Officer, 
Seawatch Foundation, New Quay 
Office. 

Kathy.james@sew
atchfoundation.or
g.uk 

Email No records. Suggested other points of contact. 

 2. English Coast Contact Email Form of contact Records / Response  

41 Cornwall Seal Group sue@cornwallseal
group.co.uk 

Email and telephone Suggested other points of contact. 

42 British Divers - Marine life rescue info@bdmlr.org.u
k 

Email Suggested other points of contact. 

43 Cornwall Wildlife Trust  
www.cornwallwild
lifetrust.org.uk  

on line form No response 

44 Devon wild life trust - 
Headquarters 

mailto:contactus
@devonwildlifetru
st.org  

Telephone No response 

45 Devon Wildlife Trust - Wembury 
office Coral Smith DWT Marine 
Awareness Officer  

info@wemburyma
rinecentre.org.uk  

Email and telephone 
conversation 

No records. Suggested other points of contact. 

46 Devon Biodiversity Records Centre eknott@devonwil
dlifetrust.org  

Email and telephone Received records 

47 Wildfowl and Wetlands Trust 
(WWT) Slimbridge Wetland Centre                             
Dave Paynter 
Reserve Manager 

cpdadmin@wwt.o
rg.uk 

Telephone contact 
with Dave Paynter - 
email reply received 

Both Grey and Common Seals are rare vagrants here. Greys especially so. There has been a run of Common Seal 
sightings over the past two summers. Possibly only one individual seen on the rising tide from Purton to Saul, it has 
been observed actively chasing Mullet into the shallows on many occasions. 

48 Gloucestershire Centre for 
Environmental Records 

rob.curtis@glouce
sterwildlifetrust.co
.uk 

Email Request form for data completed. Email reply, 3 sightings only received 

49 North Devon animal ambulance   On line form No response 

50 Lundy Island warden                                      
Rebecca MacDonald 

warden@lundyisla
nd.co.uk 

Email and telephone 
conversation 

Sent reports on Lundy seal data.  
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51 National Trust at Lundy mailto:lundy@nati
onaltrust.org.uk 

Email No response 

52 Avon Wildlife Trust mail@avonwildlife
trust.org.uk  

Telephone Sighting of 1 seal about 20 years ago from Joe Middleton 

53 Secret World                                                     
Pauline Kidner 

fundraising@secre
tworld.org  

Email No records 

54 RSBP  Email Suggested other points of contact 

55 Flatholm Island mailto:flatholmpro
ject@cardiff.gov.u
k 
park@cardiff.gov.
uk 
 

Telephone: 
requested to send 
an email to Cardiff  

No response 

56 Steep Holm Shirkers http://www.steep
holm.org.uk/ 

Telephone 
on line form 

1 to 2 seals about sixteen times during the year 

57 Chris Maslen                                
Steepholm warden 

 Telephone No response 

58 Sea watch foundation - Chris 
Blackmore/Claire 
Rowberry/Vanessa Lloyd 

 Telephone and 
Email 

Data sets received 

 Katrin Lohrengal - Sea Watch -
Wales 

katrinlohrengal@s
eawatchfoundatio
n.org.uk 

Email No response 

59 Nigel Phillips - Somerset Coast  Email No response 

60 Tom Williams - wildlife columnist  Telephone No response 

61 Marine Conservation Society  Email No response 

62 Paul Bower paul@ukbirds.net Email Sand Point: 20th January 2014 and 17th December 2013.  Brean Down 29th January 2011 

63 Rob Parry - Conservation Manager 
Wildlife Trust Wales 

r.parry@welshwild
life.org  

Email No response 

64 British Divers - Marine life rescue Phil@bdmlr.org.uk Email No response 

65 Devon Birds                                                       
Steve Waite 
Devon Bird Recorder 

 Email No records. Suggested further points of contact 

66 Severnside Ramblers  Email No response 
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67 Bristol Ramblers footpaths@bristol
ramblers.org.uk 

Email No response 

68 Bristol Channel charters info@bristolchann
elcharters.co.uk 

Email No response 

69 Ilfracombe Princess' - charter boat http://www.ilfraco
mbeprincess.co.uk  

Telephone No response 

70 Martin Legg - skipper 
'chopperscrazyboat trips' 

http://www.chopp
erscrazyboattrips.c
om/ 

Telephone >100 seals 2014 off Lundy.  3-4 on isolated sights from Morte point to Lynmouth 

71 John Scunthorpe -Lundy castaway 
boat 

 Telephone Most concentrated population observed around Lundy Island also observed at Morte and Baggy Point -North Devon.  
Cannot confirm definite numbers 

72 Paul Barbary - skipper 
'Ospreycharters' 

http://www.ospre
ycharters.co.uk/  

Telephone  

73 Bay Island Voyages - Cardiff  Telephone No response 

74 Joel Soul                                                           
North Devon Bass Guide 

mailto:joelsoul68
@live.com  

Telephone No response 

75 Al Venables  Email No records. Suggested further points of contact 

76 Tom Dalrymple - Newport 
Wetlands 

 Telephone No response 

77 Lundy diving http://www.lundy
diving.co.uk  

Telephone No response 

78 NDYC yacht club  Telephone No response 

79 Paul Bowman -Severnside birds  Email No response 

80 Gloucestershire Naturalists Society enquiries@glosnat
s.org.uk 

 Email 

81 Ben Macdonald - television 
researcher, naturalist 

 on line form No records 

82 Ed Drewitt   No records. Suggested further points of contact 

83 Andrew Benjey - boat skipper  Telephone No response 

84 Robert Irving - Lundy Management 
Group   Principal Consultant 
Sea-Scope, Marine Environmental 
Consultants 

robert@sea-
scope.co.uk  

Email No records. Suggested further points of contact 

85 Stuart Line cruises Helen Newton Email No records – based in Exmouth 
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86 Avocet line www.avocetline.o
rg.uk/  

on line form No response 

87 North Devon Ramblers www.northdevonr
amblers.co.uk/  

Email No response 

88 Bristol Marina www.bristolmarin
a.co.uk/  

on line form No records 

89 Bristol Docks office docks.office@brist
ol.gov.uk'  

Email No response 

90 Steve Trewhella - Coastal wildlife 
photographer 

 Email No records 

91 Simon King                                                       
Wildlife presenter 

support@simonki
ngwildlife.com'  

Email No response 

92 Southwest Coastal path group                      
Mark Owen, 
South West Coast Path National 
Trail Officer 
 

'swcpteam@devo
n.gov.uk' 

Email No records 

93 Severnside Birds                                              
Paul Bowerman 

  Anecdotal records of single grey seals at Severn Beach. 

94 National Trust - Brean Down                       
Ian Clemmett                                                  
Lead Ranger, North Somerset                        
National Trust - Heart of the 
Cotswolds & North Somerset 

nationaltrust.org.u
k  

Email No records 

95 Portishead lifeboat hello@portishead-
lifeboat.org.uk 

Email No response 

96 Minehead lifeboat Minehead@rnli.or
g.uk 

Email No response 

97 Weston-super -mare lifeboat Weston-super-
mare@rnli.org.uk 

Email No response 

98 Lymington lifeboat Lymington@rnli.or
g.uk 

Email No response 

99 Peter Hazlewood  Email Seals are very rare this far up the estuary, with only one or two per year. Only observed 3 in 10 years of regular visits 
(av. 2 visits per week) to Oldbury Power Station. Other anecdotal sightings date from:  01/05/12, 15/09/07, 23/09/06 

100 Somervalley FM radio mailto:'studio@so
mervalleyfm.co.uk
' 

Email No response 

101 Natural England                                               
Nik Ward 
Team Leader - Devon Marine Team 

Nik.Ward@natural
england.org.uk  

Email No records 
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103 Little Valley RSPCA info@rspca-
littlevalley.org.uk 

Email No records 

104 North Devon RSPCA info@rspca-
northdevon.org.uk 

Email No response 

105 Bristol and District RSPCA info@rspca-
bristol.org.uk 

Email No response 

106 Cheltenham Animal shelter reception@gawa.
org.uk 

Email No response 

107 Exeter Wildlife watch exeterwildlifewatc
h@gmail.com 

Email No response 

108 Woolacombe Tourist Centre info@woolacomb
etourism.co.uk'  

Email No records. Suggested further points of contact 

109 Devon and Severn inshore fisheries 
& Conservation authority 

office@devonands
evernifca.gov.uk 

Email No response 

110 Severn Canal Trust                                        
Jade Hester 
Customer Support Administrator 

Enquiries.southwa
lessevern@canalri
vertrust.org.uk  

Email No records. Suggested further points of contact 

111 Severn Canal Trust                                     
Dr Mark Robinson 
National Ecologist 

 Email No records 

112 Bristol Regional Environmental 
Records Centre 

BRERC Data 
Enquiries 
[dataenquiries@br
erc.org.uk 

Email Data set and map received 

113 Somerset Environmental Records 
Centre 

Data Supply 
[data.supply@som
erc.com] 
 

Email Data set and map received 
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3.0 Results 
 
3.1 Severn Estuary 
The Severn Estuary area for the purposes of this report consists of the uppermost reaches of the 
estuary as far as Fretherne, and the River Wye, as far out into the Bristol Channel as Lavernock on the 
Welsh coast, Flat Holm Island in the Channel and Brean Down near Western-Super-Mare on the 
English coast (see Figure 1). 
 

 
Figure 1. Map of grey seal sighting locations in Severn Estuary, blue points from 1977-2014. (Google earth, 2015) 

 
Welsh Coast 
Grey seals have been spotted as far up the Severn Estuary on the Welsh side as the River Usk and the 
River Wye at Chepstow.  There have been several sightings in the River Wye recorded from 2001 to 
2011, occurring in the months of June, July, August and October. Some but not all of these sightings 
were passed to local county biodiversity recorders and subsequently included in the data obtained 
from SEWBReC. The sightings were of an individual seal in the water, usually on an incoming tide. In 
2006 there were sightings at various locations in the Upper Severn Estuary, three locations along the 
River Wye and also records along the River Usk, at Newport Moorings and at Newbridge (Titcombe, 
2011). Some of these sightings were not included in the dataset given by SEWBReC, although other 
records from Colin Titcombe (author of article in Monmouthshire Green Web newsletter, 2011) were 
included, so they may have been considered too vague for verification.  Other records of sightings on 
the Welsh side of the Severn Estuary passed to SEWBReC consist of single sightings off Redwick in July 
2010, Goldcliff in June 2010, and along to Cardiff Bay and Barrage where there have been several 
sightings spread from October 2002 to February 2008 (see figure 1). Flat Holm has also been favoured 
by the odd seal sighting in June, September and October 2004, and one female lying on a beach in 
January 2007, the only record found of a grey seal hauled out in the Severn Estuary (from SEWBReC 
and MarLIN data records).  
 
 
 
English Coast 
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The English side of the Severn Estuary has a small number of  records of individual grey seal spotted 
as far up as Sharpness Point in April 2010, Guscar rocks in May 2010 and the River Wye near Chepstow 
in June 2008 that were passed to the Gloucester Centre for Environmental Records (GCER).  The 
Reserve Manager of the Wildfowl and Wetland Trust at Slimbridge stated that grey seals are vagrant 
visitors up the Severn Estuary, with one individual occasionally seen travelling on an incoming tide 
between Purton and Saul (Dave Paynter, pers.comm, 2014).  Other sightings in the English Severn 
Estuary include Severn Beach (Paul Bowerman, Servernside birds 2013-14), Brean Down in January 
2011 and Sand Point December 2013 and January 2014 (Paul Bower, ukbirds.net).  Another bird 
watcher has historic sightings close to the shore at high tide in the area of Oldbury Power Station, 
individuals were seen in September 2006, September 2007 and May 2012.  Other sightings provided 
by Bristol Regional Environmental Records Centre confirm these sightings (see Appendix 3). 
 
3.2 Inner Bristol Channel 
The area referred to as the Inner Bristol Channel for the purpose of this report is designated as west 
from Lavernock to Marcross near Llantwit Major on the Welsh coast, and west of Brean Down to 
Allerford near Minehead on the English coast, encompassing Steep Holm (see figure 2). 
 

 
Figure 2. Map of grey seal sighting locations in the Inner Bristol Channel, blue points from 1977-2014. (Google 
earth, 2015) 

 
Welsh Coast 
There are few sightings of grey seal in the Inner Bristol Channel area, at only a few locations on the 
Welsh coast. The only sighting of a seal hauled out in this area was of a seal pup at Jackson’s Bay, Barry 
which was apparently shooed into the sea by the local council, in October 2014 (Yendle, pers. comm. 
2014). The only other records are of individuals off Llantwit Major in May 2012, April and May 2013 
and one sighting off Tresilian Bay in February 2009 (SEWBReC, 2015). 
 
English Coast 
An individual sighting of a grey seal (January 2011) was recorded from Brean Down, which has been 
passed on from bird watcher Paul Bower (ukbirds.net).  The National Trust ranger from North 
Somerset confirmed anecdotal records of seals in the vicinity of Brean Down, but had no confirmed 
records (Clemmett, pers comm., 2014).  Two sightings of grey seal have been recorded at Minehead 
Harbour in May 2013 and April 2014 and submitted to the Seawatch foundation. Bristol Regional 
Environmental Records centre provided records of 18 sightings of grey seal around Steep Holm 
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between 1994 and 2010.  Most of these records were of a single animal, three sightings were of 2 
seals and in 2002 five seals were sighted. In 2014, a volunteer from Steep Holm Shirkers observed 1-2 
individuals on 16 occasions around the Island of Steep Holm (Wallace, pers. comm. 2014), however, 
no other specific information was available.  
 
3.3 Central Bristol Channel 
The Central Bristol Channel for the purpose of this report is defined as the area west from Marcross 
near Llantwist Major to Worm’s Head on the Welsh coast, and west of Allerford near Minehead to 
Morte Point on the English coast (see figure 3). 

 
Figure 3. Map of grey seal sighting locations in the Central Bristol Channel, blue points from 1977-2014. (Google 
earth, 2015) 

 
Welsh Coast 
Grey seal sightings become increasingly frequent in the Central Bristol Channel and heading further 
west.  East of Llantwit Major, sightings start as individuals recorded off Porthcawl in May, June and 
September 2011, September 2013 and August 2014 (SEWBReC, 2015).  Anecdotal sightings from sea 
kayakers around the Porthcawl area state that their observations were usually of a lone seal in the 
water, often a bull seal (Yendle, pers comm. 2014).  Several sightings of individuals have been recorded 
off Sker Point in March and November 2005, May 2006 and April 2008.  Similarly but more recently 
individual seals have been recorded off Kenfig in November 2006, November 2010, and September 
2011.  Beyond Kenfig along the coast to Crumlyn Burrows (east of Swansea docks) there have been 17 
records of seals from 2006 to 2011 at various times of year (SEWBReC, 2015).  Only a few records have 
been submitted to SEWBReC of individual grey seals around Swansea docks; one in Febrary 2002; one 
in March 2005, and by Swansea barrage in November 2004 and January 2007.  Anecdotal sightings of 
2 seals in September 2011, and one in October 2011 have been recorded on a wildlife blog 
(mylifeoutside.co.uk) by Adam Tilt.  David Tonge (pers.comm. 2014) from Gower Coast Adventures 
also stated that he regularly sees a seal at Tawe River near the barrage, but no official records with 
dates have been submitted.  Apart from the odd sighting in Swansea Bay, in August 2007 and Blackpill 
in January 2001 (grid ref: SS6290), the next concentration of seal sightings heading west is the area 
south of Mumbles Head. Here there have been 4 records submitted for Bracelet Bay (grid ref: SS6387), 
just west of Mumbles Head in September 2006, May and September 2010 and March 2014. Then 11 
records off Tutt head, slightly further west again (grid ref: SS6386) over 11 years from May 2002 to 
May 2013, at various times of year. Of these records one seal was recorded hauled out in September 
2005 on Limeslade cliff (same Grid reference).  Anecdotal reports support this with two sightings in 
June and July of a single seal hauled out in Limeslade Bay sourced from local press (Wales online, 2014 
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and South Wales Evening Post, 2014). Other records from Limeslade, the bay just west of Bracelet Bay 
(grid ref: SS6244386990) include an individual sighted in June 2005, one in May 2007 and 3 seal 
observed in July 2012. From Limeslade to Caswell Bay (Gower) there are 6 sightings of individuals, 3 
off Langland Bay and the rest along the rocky coast towards Caswell  between May 2003 and August 
2014 (SEWBReC, 2015).  Records become more frequent and of higher number with closer proximity 
to Rhossili.  There are 14 records for Oxwich Bay submitted to SEWBReC from 2003-2013 consisting 
of individuals and groups of 5, 7 and 9 seals recorded on separate occasions in January 2012. Port 
Eynon and Sedger’s Bank, a Wildlife Trust Reserve on the southwest tip of Port Eynon Bay, have 26 
official records submitted from May 2002 to February 2014.  These sightings are mainly of individuals, 
but some of 2 to 4 seals. Although it has been suggested that Sedger’s Bank is a haul out site for grey 
seals by Wildlife Trust of South and West Wales (2015), none of the records submitted to SEWBReC 
or other anecdotal sources obtained confirm this.   
 
Rhossili and Worm’s Head 
The site with the highest frequency of records and numbers of seals sighted in the Central Bristol 
Channel is Worm’s Head, the headland separated by a tidal causeway from Rhossili Bay.  Due to the 
relatively difficult access to the headland (only at low water), the area remains somewhat undisturbed 
for the majority of time, which the grey seals take advantage of. For this reason, Worm’s Head is also 
the main haul out site for grey seals in this area.  There are 52 submitted records of grey seal sightings 
for around Rhossili Bay and Worm’s Head from August 2001 to May 2013.  In May 2003, 19 seals were 
recorded hauled out on the Inner Worm’s Head (Grid ref:SS3987), with anecdotal sightings claiming 
that up to 50 grey seals can be seen hauled out at any one time (Tonge, pers.comm., 2014). Pups are 
often sighted in autumn, but it is unclear whether there are breeding sites around Worm’s Head.   
 
English Coast 
On the English side of the Central Bristol Channel there have been a number of sightings at Hurlstone 
Point, which is the northerly point of Porlock bay (West of Minehead). These are individual sightings 
recorded by the Sea Watch Foundation (2014), supplied in some cases by Exmoor Natural History 
Society members during the spring and summer of 2013 and 2014.  Members of Somerset 
Ornithological Society have also noted sightings at Hurlstone Point from June 2013 to October 2014.  
Sightings become more frequent towards Ilfracombe, specifically at Capstone Point (grid ref: 
SS519480) with 110 records from Sea Watch Foundation database over the period between May 2006 
and May 2014, with sometimes up to 4 sightings of individuals on the same day.   
 
The majority of the sightings were recorded during effort related cetacean watches and are brief with 
most seals transiting through the area.  Numbers in this area from the survey data average about 15 
each year between 2008 and 2013, with a higher number of around 25 noted during 2012.  Records 
do not show any seals hauling out at Capstone, the nearest haul out site is approximately 6km to the 
west between Rockham Bay (grid ref SS458460) and Morte Point (grid ref SS4434555).  After Capstone 
Point, Morte Point has the next largest number of records with 46 sightings submitted to the Sea 
Watch Foundation database from 2006 to 2012, often of more than one seal with one sighting of 5 
seals in July 2007 (seals monitored here by Morte point wild life group). Other locations where seals 
have been recorded include Bull Point, Rockham Bay (one sighting of 8 seals in October 2009), Baggy 
Point and Downend with lesser numbers recorded at Bideford and Barnstable Bay and Hartland Point. 
Anecdotal information received from boat skippers confirms sightings at Morte Point, Baggy Point, 
Rockham Bay and between Morte Point and Lynmouth, with a few mid channel sightings being 
observed (Barbury pers comm., 2014 and Legg, pers. comm., 2014). 
 
3.4 Outer Bristol Channel 
The area referred to as the Outer Bristol Channel for the purposes of this report is the area north and 
west of Worm’s Head, including the north Gower coast and Burry Estuary, to Milford Haven, 
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Pembrokeshire on Welsh Coast.  The area extends west of Morte Point near Ilfracombe to Hartland 
Point on the English coast and encompassing Lundy Island. 
 

 
Figure 4. Map of grey seal sighting locations in the Central Bristol Channel, blue points from 1981-2014. (Google 
earth, 2015) 

 
Welsh Coast 
Following the coast north away from Worm’s Head, seal sightings are fewer and usually of individual 
seals. Sightings increase once more from the Burry Inlet and the Loughor River area.  There have been 
approximately 40 sightings of seals submitted from this area, usually of lone seals, from February 2001 
to April 2013 at various times of year (SEWBReC, 2015), and also one sighting submitted to WWBIC 
(2015) from October 1974 of a grey seal in Burry Port.  There are very few sightings along the coast 
from Pembrey (west of the Burry Inlet) to Tenby and along the coast of Pembrokeshire.  The sightings 
that have been submitted to WWBIC are from 1981 to 2014, however, there are only 33 sightings in 
total for this period of over 30 years, with the majority of records submitted in the 1980s. Only 6 
records were submitted to WWBIC in the last 15 years.  Anecdotal evidence for this area is also sparse.  
In November 1980 and May 1981, grey seals were recorded the Western and Eastern Cleddau as far 
as Uzmaston near Haverfordwest. Seals venturing this far would have entered from Milford Haven.   
 
Caldey Island 
The next important concentration of grey seals of note is Caldey Island off Tenby.  Grey seals are 
present around Caldey Island year round in small numbers, with counts of up to 10-15 in summer 
months (Sutcliffe, pers. comm., 2015).  Caldey Island does not keep records of seals due to difficulties 
of access to the sites at the south side of the island, and a proper census of the seals around Caldey 
would require boat surveys.  As such the database from WWBIC have few records of grey seal sightings 
around Caldey Island, only 3 submitted from May 1988 and 1989, and the official records are not  
considered likely to reflect the true use of Caldey Island by grey seals.  Caldey Island was also 
overlooked by the grey seal census undertaken in 1995 due to time constraints  (Baines et al., 1995).  
Anecdotal evidence suggests that grey seals breed around Caldey and St Margarets Island (C.Benson 
pers. comm., 2015).  According to the ex-warden of Caldey Island there are usually 5 pups are born on 
Caldey each year, mainly around Redberry Bay on the south side where they breed in caves (see figure 
5)(Sutcliffe, pers. comm., 2015). 
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Figure 5. Map of grey seal sighting locations around Caldey Island, and Red Berry Bay from 1981-2014. (Google 
earth, 2015) 

 
English Coast 
 
Lundy Island 
The most abundant sightings of grey seal on the English coastline of the Outer Bristol Channel were 
observed around the coastline of Lundy Island.  Lundy Island lies off the North Devon coast where the 
Atlantic Ocean meets the Bristol Channel; the island is three miles long and half a mile wide.  It is 
designated as Lundy SAC and in 2010 became the UK’s first Marine Conservation Zone (MCZ). 
 
Prior to a study by Westcott (2009), all that was known of the seals at Lundy is recorded in the Lundy 
Field Society Annual Reports. Information taken from the Lundy Field Society Records covering the 
years 1987 – 2007, reports numbers averaging 40 -60 individuals over each year long survey period.  
The highest count was recorded in August 1991 when 200 individuals were recorded.  Lower numbers 
are generally seen in the earlier months of the year.  The surveys were land based with the exception 
of a boat survey carried out during September and October 1995. A baseline study was carried out by 
Westcott (2009) to develop initial perception of the abundance and distribution of seals on Lundy.  
This study concluded that between 40 -50 pups were born each year, the pupping period starting at 
the end of August and continued until mid-October.  The total number of seals on Lundy changes 
throughout the year, but it is thought to be in the region of 125 (Westcott, 2009).  A proportion of the 
population is thought to be resident, whilst others migrate to Wales, the south-west coast and across 
to Ireland.  The population at Lundy has been monitored annually since 2011 with previous surveys 
carried out in 2006, 2008 and 2009. The dedicated survey data covering the years 2006 – 2013, shows 
an increase in population numbers with the highest total number of seal sightings recorded in 2012 of 
1,318 for the entire year (MacDonald, 2014).  During 2013 the total number of individuals sighted 
decreased to 864 for the year.  The survey methodology involves direct observation of the coastline 
surrounding Lundy and also included access into sea caves, either on foot or by kayak. Each survey 
records the number of individuals seen at locations around the island and where possible, sexes and 
age of individuals have also been determined.   
 
In 2011 the island was divided into 45 regions to assist in determining regular haul out and breeding 
locations. The distribution of the island’s breeding sites from 2006 to 2013 ranges from the north-
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west point of the island down the east side of the island to the south-west point, with very few 
breeding sites noted on the western side.  The surveys show that there is a variation in the number of 
individuals seen each month throughout the year with the month of August showing a peak in the 
population.  Over the data period covered the north-east end of the island shows the most abundant 
numbers of individuals except during 2011 when 154 individuals of ‘unknown sex’ individuals were 
recorded in the south-east of the island at Surf Point (MacDonald, 2014).   

4.0 Conclusion 
 
A large number of individuals and organisations were contacted for this study, which revealed a lot of 
anecdotal sightings, many of which were supported by the evidence collected by the individual records 
centres and data collection events such as Sea Watch events. The main concentrations of seal sightings 
appear to be around the coast of Pembrokeshire, Lundy Island and the Gower. There are very few 
sightings of grey seal between the Gower and Tenby and along the North Devon Coast.  Records from 
the Inner Bristol Channel and the Severn Estuary are even more infrequent, with only 5 sightings 
around the Cardiff area in the last 14 years. All the collated evidence suggests that there are no known 
haul out sites within the Severn Estuary and that grey seal only very occasionally venture as far as 
Cardiff and beyond.   
 
To gain a better general understanding of grey seals in the Bristol Channel there are some areas that 
could potentially be identified for further survey to provide good seasonal data such as Limeslade west 
of Mumbles Head, Worm’s Head, and Caldey Island on the Welsh Coast, as sites known to be haul out 
sites. Sedger’s Bank could also be considered although no evidence was found for seals hauling out at 
this location.  
 
It should be made clear that the nature of the data collected for this report means that the survey or 
sighting effort is not consistent throughout the different parts of the Bristol Channel. However, the 
evidence that has been collated indicates that, for the consideration of possible impacts on grey seal 
in the context of the proposed Cardiff lagoon, no specific surveys are considered necessary.  
 
For the English side of the Bristol Channel, Lundy Island is extensively surveyed and is the major haul 
out site for seals. Further grey seals surveys around Lundy are not necessary for the purposes 
proposed Cardiff lagoon.  
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Appendix 

 
Appendix 1. Grey Seal Halichoerus grypus, sightings in the Bristol Channel from Severn estuary to Pembrey, 1977-2014. Map 
from SEWBReC. 
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Appendix 2. Grey seal (orange points) sightings from Loughor River to Stackpole, 1980-2014. Map from WWBIC. 

 

 
Appendix 3. Grey Seal sources and sightings in English Severn Estuary. 
 

Source
Date of 

sightings
Location

No. seals 

recorded
Comments

GCER 20/06/2008 River Wye close to Chepstow Castle 1 ST532942

GCER 12/04/2010 Sharpness point, Severn Estuary 1 SO666209

GCER 23/05/2010 Guscar Rocks 1 ST600980

Bird Watcher (see BRERC below) 23/09/2006 Near Oldbury Power Station 1 close to the shore at high tide

Bird Watcher 15/09/2007 Near Oldbury Power Station 1 close to the shore at high tide

Bird Watcher 01/05/2012 Near Oldbury Power Station 1 close to the shore at high tide

Bird Watcher 17/12/2013 Sand Point 1 close to the shoreline

Bird Watcher 20/01/2014 Sand Point 1 close to the shoreline

Bird Watcher 27/12/2014 Saul Warth (Frampton on Severn) 1

Bristol Regional Environmental Records Centre (BRERC) 06/06/1980 Sea wall, Clevedon.,Clevedon - Yeo 1

Bristol Regional Environmental Records Centre (BRERC) 11/07/1994 Portishead, Battery Point 1 One seen at 0830hrs.

Bristol Regional Environmental Records Centre (BRERC) 14/04/1996 off Wain's Hill, South Clevedon 1
estuary (high tide) , seen swimming 

close inshore about 4.00pm

Bristol Regional Environmental Records Centre (BRERC) 08/11/1997 Nr Station Road, Severn Beach 1 close in shore (<10m) at high tide

Bristol Regional Environmental Records Centre (BRERC) 17/08/1999 Northwick Warth 1

Bristol Regional Environmental Records Centre (BRERC) 17/09/1999 New Passage 1

Bristol Regional Environmental Records Centre (BRERC) 11/08/2005 East of Hanham lock 1

Bristol Regional Environmental Records Centre (BRERC) 11/05/2006 New Passage 1

Bristol Regional Environmental Records Centre (BRERC) 07/08/2006 New Passage 1

Bristol Regional Environmental Records Centre (BRERC) 21/08/2006 Severn Beach 1

Bristol Regional Environmental Records Centre (BRERC) 23/09/2006 Oldbury Power Station 1

Bristol Regional Environmental Records Centre (BRERC) 19/02/2007 Slipway on Uphill  Beach 1

Bristol Regional Environmental Records Centre (BRERC) 31/07/2007 New Passage 1 seen off shore eating a fish

Bristol Regional Environmental Records Centre (BRERC) 04/08/2007 Royal Portbury Docks 1  

 Atlantic Grey Seals (Halichoerus grypus) Severn Estuary sightings
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Appendix 4. Data of grey seal sightings provided by Somerset Environmental Records Centre for the Inner 
Bristol Channel.

Year 1983 1985 1986 1987 1988 1994 1995 1996 1997 1998 2000 2002 2003 2004 2005 2006 2007 2009 2013

Location

Warren bay 1 2

Dunster
1 1 1 1

Minehead area
1 1 1 1 2 1 3

Greenaleigh point
1

Hurlstone
1 1 2 5 1 2 4 5

Bossington
1

Porlock 2 2 1 1 1 1 1 1

Foreland
1

Lynmouth Bay  1

Wringcliffe Bay 4

Highveer Point 1 1

 Atlantic Grey Seals (Halichoerus grypus) Inner Bristol Channel sightings.                                                                                                               

Data supplied by the Somerset Environmental Records Centre

Number of seals recorded
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	2.1.0.9 The second is a report entitled ‘An ornithological review of UK sites within the Natura 2000 network and broad regions of Europe that could potentially be affected by the proposed Cardiff Tidal Power Lagoon and other potential lagoon proposals...
	2.1.0.10 Where relevant, this scoping report provides details of studies that will be undertaken as part of the EIA for potential effects on designated sites.  It is also proposed that an Evidence Plan process is used to ensure that any technical inve...
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	11.0 Land Quality & Hydrogeology
	11.1 Overview of existing situation
	11.1.0.1 The information presented below provides a summary of issues relevant to the approximate landfall locations. A detailed assessment of land quality and hydrogeology impacts will only be possible when exact locations of the proposed landfalls h...
	11.1.0.2 The Western landfall is located approximately 2km from the entrance to Cardiff Bay, to the south of the Queen Alexandra Dock, within Cardiff Docks, adjacent to Longships Road.
	11.1.0.3 The areas surrounding the western landfall site include mixed commercial and industrial areas. There is also an operational timber yard and storage depot nearby.
	11.1.0.4 The Eastern landfall is located approximately 2km from the mouth of the River Usk,within the Wentlooge area of Newport. This area comprises primarily reclaimed agricultural land, as well as areas of tidal marsh known as the Wentlooge Levels. ...
	11.1.0.5 Within the Wentlooge Levels there are settlements which comprise several scattered farms with some intermittent linear developments along the B4239 approaching Newport (including a school). The Swansea to London Great Western main line railwa...
	11.1.0.6 The eastern landfall site falls within the Gwent Levels – St Brides SSSI. The Gwent Levels are a sensitive ecological receptor made up of a number of separate Sites of Special Scientific Interest (SSSI).   Few major land-use changes have been...

	11.2 Scope of potential impact to be assessed
	11.2.0.1 The Project will have an effect on land quality and hydrogeology during the construction, operational and decommissioning phases. The scope for this chapter will assess the potential changes to land quality at the landfall areas and the hydro...
	11.2.0.2 Water quality, coastal processes and flood risk/hydrology are discussed in separate scoping chapters.  Consultation will be undertaken with other relevant disciplines to ensure an integrated approach in undertaking the EIA.
	11.2.0.3 At this stage the most likely effects upon land quality and hydrogeology have been identified as the following:
	i. Presence of contamination from historical industrial land uses (western landfall area) and therefore there is the possibility that during construction contaminants may become mobilised and migrate across the area;
	ii. Dewatering may be required during construction which could cause mobilisation of contaminants or the potential for saline intrusion therefore reference will need to be made to the current guidance on dewatering “Hydrogeological impact appraisal fo...
	iii. Change in hydrogeological regime across the land area within the tidal lagoon due to reduced tidal range;
	iv. Change in salinity in the inland reen system and marshes due to change in tidal range;
	v. Removal of topsoil and earthworks associated with the construction and creation of stockpiles of soils and construction materials, with increased potential for the generation of runoff with elevated concentrations of sediment which may enter ground...
	vi. Transportation, storage and use of oils and fuels for construction plant and handling of wet cement and concrete, with increased potential for surface and groundwater contamination;
	vii. Handling and treatment of waste materials and wastewater;
	viii. Construction works, including vehicular movements could result in compaction of the soils and a reduction in its infiltration capacity and therefore groundwater recharge; and
	ix. There are potentially private water supplies in the area and the risk to these will need to be assessed.

	11.3 Existing baseline data, consultation and need for survey
	11.3.1 Site History
	11.3.1.1 With reference to historical mapping obtained from the old-maps websiteP0F P the Western landfall is located within Cardiff docklands near Butetown and comprises a mixture of commercial and industrial areas. Historically, the rapidly increasi...
	11.3.1.2 Several other industries associated with the docklands have historically been present between 1901 and circa 1964. These included iron works, brickyards, timber yards, sulphate / copper and iron works, a water treatment works, copper works, a...
	11.3.1.3 After the Second World War, demand for coal slumped and by the early 1980’s Cardiff Docks had become a neglected wasteland of derelict docks and mudflats until its redevelopment from the 1990s onwards. This has transformed much of the area in...
	11.3.1.4 The eastern landfall location is located within the St Brides and Wentlooge areas and these primarily comprise agricultural land that is mainly used for grazing and taking hay/silage crops.
	11.3.1.5 Historically the site has remained unchanged since the first published Ordnance Survey map dated 1883.
	11.3.2 Geology
	11.3.2.1 With reference to the 1:50,000 scale British Geological Survey (BGS) Sheet 263 of CardiffP1F P the entire landfall area between the Cardiff Docks (western) and Wentlooge (eastern) are underlain with superficial deposits comprising Tidal Flat ...
	11.3.2.2 The bedrock geology for the area is noted to comprise soils belonging to the Mercia Mudstone Group. These are described by the BGS as dominantly red, less commonly green-grey, mudstones and subordinate siltstones with thick halite-bearing uni...
	11.3.2.3 No made ground is indicated as present within the landfall areas. However, the western landfall area is within Cardiff Docks and therefore it is anticipated that some made ground will be present in this area.
	11.3.2.4 It should be stated that the geology information provided on the geological maps covers the onshore information only and does not extend to within the River Severn and underneath the lagoon wall. With reference to the BGS website offshore Geo...
	11.3.3 Hydrogeology
	11.3.3.1 Although the Natural Resources Wales (NRW) has been formed in Wales, the Environment Agency (EA) websiteP3F P still holds some relevant information relating to the site. The EA website indicates that the superficial deposits underlying the si...
	11.3.3.2 The bedrock underlying the site is predominately classified as a Secondary B Aquifer associated with the Mercia Mudstone Group. These are described as “permeable layers capable of supporting water supplies at a local rather than strategic sca...
	11.3.3.3 According to the EA databaseP4P, the site is not located within a Groundwater Source Protection Zone (SPZ) and no SPZ are located within 500m of the site.
	11.3.4 Pollution incidents & Landfills
	11.3.4.1 A review of the Environment Agency websiteP4P has identified no pollution incidents within the location of the landfall area or within 1km of the site.
	11.3.4.2 The nearest historic landfill is located approximately 70m north and another approximately 100m north east of the landfall area. These are identified as South Side Queen Alexandra Dock. Both were active between 1993 and 1994 for industrial ho...
	11.3.4.3 Additional landfills were also shown approximately 1km to the south west and north east of the landfall area licenced for industrial and household waste between 1972 and 1988.
	11.3.4.4 No surveys / investigations have been undertaken to date and once the exact landfall locations are known, the need for undertaking such work will be reviewed.
	11.3.4.5 A review of the Environment Agency websiteP4P has identified no pollution incidents within the location of the landfall area or within 1km of the site.
	11.3.4.6 The nearest historic landfill is located approximately 50m north west of the landfall area known as Ty Mawr Farm Landfill. The operational dates and licences associated with the landfill are not known.
	11.3.4.7 An authorised landfill is located 60m north east of the site known as The Saltings (West Usk) landfill. The landfill now has its licence closed but was permitted to accept other wastes between unknown dates.
	11.3.5 Consultations
	11.3.5.1 At this stage it is anticipated that consultations will be undertaken with NRW and Local Authorities (City of Cardiff Council and Newport City Council) to gather information on historical activities and contamination issues with regards to th...

	11.4 Proposed assessment methodology
	11.4.0.1 It is anticipated that the proposed assessment methodology would broadly comprise the following:
	11.4.0.2 The proposed study area for the land quality aspects would be 250m beyond the landfall boundaries, and for hydrogeological aspects the study area would be assessed on the basis of likely drawdown and flow impacts.
	11.4.0.3 The methodology for the assessment of effects on geology and hydrogeology is based on the Water Environment section of the Design Manual for Roads and Bridges (DMRB) (Highways Agency, 2009) and the paper Practical Methodology for Determining ...
	11.4.0.4 The significance of the predicted effects will be determined by giving consideration to the importance of the receptor and the predicted magnitude of the effect.
	11.4.0.5 The significance of the predicted land quality effects will be determined by developing a Conceptual Site Model (CSM) and hence identification of potential pollutant linkages (contaminant source-pathway-receptor).
	11.4.0.6 The hydrogeological impacts will be assessed by construction of a 2D-numerical model (assuming sufficient data is available) or by reference to other similar schemes.
	11.4.0.7 From the CSM, the requirements for mitigation (commonly referred to as a remedial strategy) will be ascertained in accordance with the procedures set out in the EA guidance Model Procedures for the Management of Land Contamination  (CLR 11).
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	13.0 Fish, including Commercial and Recreational Fisheries
	13.1 Overview of existing situation
	13.1.1 General overview
	13.1.1.1 The Severn Estuary and Bristol Channel fish community comprises over 100 recorded species of fish (Potts and Swaby, 1993; Henderson and Bird, 2010), including a number of internationally and nationally designated estuarine and migratory fish ...
	13.1.1.2 The most common estuarine and migratory fish species in the inner Bristol Channel fall into the marine stragglers, followed by marine migrants (Henderson, 2007). The other ecological categories comprise less than 5% of the fish assemblage eac...
	13.1.1.3 The diadromous species which migrate through the Severn Estuary are all protected under either national or international conservation designations. Ten other species (marine migrants: cod (Gadus morhua), herring (Clupea hargenus), plaice (Ple...

	13.1.2 Estuarine fish community
	13.1.2.1 Non-migratory estuarine and marine fish form part of the overall fish community found in the coastal waters around Newport and Cardiff and they contribute to commercial fish stocks and recreational fishing. A variety of species and lifestages...
	13.1.2.2 The Severn Estuary is strongly macrotidal, giving rise to powerful tidal currents, naturally high suspended sediment concentrations and poor light penetration, which limits primary production. Thus detritivores such as brown shrimp (Crangon c...
	13.1.2.3 The Severn Estuary area is not notable for commercial fishing. This is partly due to the limited range and quantity of commercially valuable fish present, but it is also due to the difficulties of operating fishing vessels in a macrotidal env...
	13.1.2.4 Recreational sea fishing is popular along the coast of South Wales and supports tourism as well as charter boats and tackle shops. Cod, whiting, conger eel, bass and flatfish are frequently targeted.

	13.1.3 Migratory fish community
	13.1.3.1 The Severn Estuary is particularly important for the run of migratory fish between the rivers and the sea (Bird, 2008). Species using the estuary include salmon, sea trout, sea lamprey, river lamprey, allis shad, twaite shad and eel. The popu...
	13.1.3.2 Of the anadromous species all but sea trout are listed under the European Habitat and Species Directive (92/43/EEC) in Annex II (species whose conservation requires the designation of SACs). Atlantic salmon and river lamprey are additionally ...
	13.1.3.3 A number of UK Rivers have been designated under the Natura 2000 series of sites as Special Areas for Conservation (SACs) for the presence of either all or some of these migratory fish species. The Rivers Usk and Wye have been designated as S...
	13.1.3.4 There are a number of other rivers entering the Severn Estuary and Bristol Channel which also support these diadromous species including, on the Welsh coast, the Rivers Ely and Taff (upstream of the Cardiff Barrage), the river Rhymney (which ...
	13.1.3.5 In addition to fish stocks within the rivers entering the Severn Estuary near the Project, those from other rivers outside of this area may also be affected. A number of the diadromous fish species within the Severn Estuary stray during their...
	13.1.3.6 The Severn Estuary contains three nationally important salmon fisheries (Rivers Severn, Wye and Usk), which together with the Taff, represent 11.6% of the England and Wales salmon rod catch (Environment Agency, 2013). Additionally, the Wye an...
	13.1.3.7 Within the Severn Estuary exploitation of salmon by nets and fixed engines continues but fishing effort and catches have greatly reduced over the past few decades. Some of the putcher and net fishermen are seeking to maintain the history and ...

	13.1.4 Legislative and policy requirements
	13.1.4.1 A summary of relevant legislation, policies and guidance relating to fish and fisheries, together with any general legislation that has fish specific considerations that may be relevant to the Project, is given below.
	13.1.4.2 The UK is party to a number of international conventions that can have implications for fish, fisheries and commercial and recreational fishers, and it is also required to implement directives issued by the European Commission (EC). This is a...

	13.2 Scope of potential impact to be assessed
	13.2.1 Introduction
	13.2.1.1 The Environmental Impact Assessment (EIA) will assess predicted construction, operational and decommissioning effects of the Project on the ecology of fish and shellfish within the area of the lagoon and offshore works. It will also extend to...
	13.2.1.2 The approach to assessment of the potential impacts is outlined here. These are divided into three time frames covering (1) Construction Phase, (2) Operational Phase and (3) Decommissioning Phase. Since the Project has a planned lifespan from...
	13.2.1.3 Various geographic ranges or 'study areas' are relevant to the fisheries assessment. The shortest range is within the seabed construction footprint and the hydraulic ‘near-field’ (as defined in Chapter 8 Coastal Processes, Sediment Transport ...
	13.2.1.4 The specific types of impact that will be considered and their potential effects on fish and fish-related activities are set out in Tables 13.2 to 13.4 below for the three project phases, together with explanatory text.  It should be noted th...
	13.2.1.5 The DECC commissioned Strategic Environmental Assessment of tidal power options in the Severn Estuary (DECC STP SEA) involved extensive assessment of the potential impacts of tidal power developments in the Severn Estuary including lagoons ad...

	13.2.2 Construction
	Table 13.2 Potential effects from construction phase
	13.2.2.1 The assessment of potential effects from increases in suspended sediment will undertaken using an understanding of the Project construction activities which could result in the associated impact. These include activities such as dredging and ...
	13.2.2.2 The potential effects of underwater noise and vibration upon the fish receptors will be undertaken based on an understanding of the sensitivity of the species under consideration. The potential lethal, sublethal and behavioural avoidance effe...
	13.2.2.3 Artificial lighting will be used during the construction phase both to illuminate required works, as necessary, and to mark structures for public and maritime safety. Artificial light has the potential to influence the behaviour of fish, for ...
	13.2.2.4 Habitat modifications would include changes in the seabed structure, e.g. by dredging to maintain access channels for construction vessels, by relocation of seabed materials and by addition or removal of structures that form habitat for fish....
	13.2.2.5 An understanding of the extent of impediment to fish passage into the area encompassed by the lagoon and the freshwater bodies flowing into it through the construction of the breakwater and temporary cofferdams will be undertaken. Fish utilis...
	13.2.2.6 An understanding of the potential impact of the lagoon construction activities in particular the installation of the breakwater and cofferdams on freshwater exchange and release from freshwater bodies to be encompassed and those in close prox...
	Habitat loss
	13.2.2.7 Loss of habitat during construction will result from the installation and dewatering of temporary cofferdams, trenching for cables and from the formation of permanent structures on the seabed, including the breakwater and dolphins. Loss of se...
	13.2.2.8 Suction of water through the draghead during dredging operations could impact on buried fish such as overwintering stages of sandeel which prefer sandy substrates. An assessment of the areas of sandy substrate to be affected, timing of works,...
	13.2.2.9 The potential effects on fish species within the vicinity of the construction works resulting from accidental spillages or discharges to the marine environment affecting water quality will be examined.
	13.2.2.10 Fishing boats and charter vessels may incur additional fuel costs and steaming times through needing to navigate around the safety zone associated with construction activities, including dredging, temporary cofferdams and breakwater during c...

	13.2.3 Operation
	Table 13.3 Potential effects from operation phase
	13.2.3.1 An assessment of the potential for the operation of the Project to increase suspended sediment and deposition or erosion within and outside of the lagoon will be undertaken. The assessment will use information on the current suspended sedimen...
	13.2.3.2 To understand the potential effects of habitat fragmentation and isolation as a result of the Project, the fish utilisation of the area to be included within the lagoon, the freshwater and estuarine water bodies that will be encompassed by th...
	13.2.3.3 Impacts upon the freshwater exchange and release from encompassed freshwater bodies and those in close proximity to the breakwater will be determined. The migratory fish species using these cues and the potential effects of changes to them wi...
	13.2.3.4 The large flows of water passing through the turbines and sluices with every tide will cause changes to the seabed in proximity to the turbine houses, notably the removal of fine deposits. The need for maintenance dredging during the operatio...
	13.2.3.5 Areas of water turbulence around sluices and turbines attract planktivorous fish such as sprat and herring and can break up shoals of these small schooling species making them more vulnerable to predation by seabirds and piscivorous fish such...
	13.2.3.6 Periodic maintenance dredging of the lagoon will be required.  The effects as identified for the construction hase will be assessed.
	13.2.3.7 Fish living in the intertidal zone and utilising the intertidal as a route into connected freshwater bodies are adapted to follow tidal movements up and down the shoreline. Unnaturally high rates of ebbing can cause fish to become stranded. T...
	13.2.3.8 Tidal-range hydroelectric turbines are broadly similar to those used at inland hydropower dams but are optimised for the varying tidal heads. Injury risk to fish arises from the potential for collision with fixed stay vanes and guide vanes an...
	13.2.3.9 Noise emissions from bulb turbines propagating into the surrounding water body have the potential to disturb fish. Likely emissions will be estimated in terms of noise frequency and level. These will be considered in relation to existing back...
	13.2.3.10 The sluices may be opened for periods towards the beginning and end of each filling and emptying cycle of the lagoon to optimise energy efficiency. The large volumes of water passing through will inevitably entrain numbers of small fish that...
	13.2.3.11 Lighting will be incorporated in to the design of the Project to ensure a safe environment for operatives, navigation and any members of public accessing parts of the facility. The potential effects will be assessed and mitigation measures i...
	13.2.3.12 Changes to the hydrological conditions within the lagoon and surrounding area will be determined in relation to their potential impacts upon water quality. The fish species using these areas and the nature of their behaviour within them will...
	13.2.3.13 An understanding of changes to the hydrological conditions within the Estuary outside of the lagoon will be determined. The potential for alterations in flow conditions to impact upon the migration of fish, their route of passage and potenti...
	13.2.3.14 The potential for electromagnetic fields (EMFs) to be generated within the water column from seabed cables will be determined and where necessary the levels identified.  The assessment of potential effects will be based on the sensitivity of...
	13.2.3.15 The types of recreational activity which may occur within the lagoon will be determined along with their potential to generate underwater noise and vibration above ambient levels in the area. An assessment on potential fish receptors will be...
	13.2.3.16 Whilst during the construction phase safety zones will be present, during operation these will be reduced to key areas such as within the immediate vicinity of the turbines and sluices. Notwithstanding this the physical presence of the lagoo...
	13.2.3.17 The new lagoon could provide attractive platforms for sea fishing and could therefore increase fishing mortalities above current levels. Subject to consultations with angling bodies, the likely angling usage will be estimated and mortality i...

	13.2.4 Decommissioning
	13.2.4.1 The potential effects from decommissioning will depend on the option progressed.  Possible decommissioning scenarios are discussed in Chapter 6 Project Description.  Potential effects are detailed in Table 13.4.

	Table 13.4  Potential effects from decommissioning phase
	13.2.4.2 As with construction impacts, information will be provided on the decommissioning activities which could generate temporary increased suspended sediment levels. The potential effects of changes in suspended sediments above those predicted und...
	13.2.4.3 The potential for decommissioning activities to generate underwater noise and vibration above operational levels will be investigated. An assessment of their potential effect upon fish receptors will be determined in relation to the various f...
	13.2.4.4 Removal of the turbines and sluices will restore connectivity for fish and potentially eliminate steaming-time delays that the Project may have created for vessels in local waters. These effects will be assessed against the operational phase ...

	13.3 Existing baseline data, consultation and need for survey
	13.3.1 Overview of available data
	13.3.1.1 Fish data for the near and far field zones will be sought from the following organisations:
	13.3.1.2 Additionally where relevant peer-reviewed literature, grey literature and evidence available from monitoring undertaken at other tidal power developments will be investigated.
	13.3.1.3 The aim of the baseline characterisation will be to describe the species and lifestages that are present or pass through the area seasonally, and to describe their long-term fluctuations. This will be necessary so that any changes that may be...
	13.3.1.4 One of the most comprehensive sources of data from which an understanding of fish communities and population dynamics in the Severn Estuary has been developed has been the long-term surveillance of fish and crustaceans collected from the cool...
	13.3.1.5 In terms of commercial fishing for marine species, this is limited in the Severn Estuary owing to hostile tidal conditions and the fluid mud that characterises the subtidal in many areas, and the generally poor fish communities from a commerc...
	13.3.1.6 Finally there have been numerous scientific papers containing species records and concerning various aspects of fish biology in the Severn Estuary and its sub-estuaries which further contribute to the body of knowledge.
	13.3.1.7 There are a number of long-term datasets available on stock trends of migratory fish populations within the major rivers flowing into the Severn Estuary, in particular those with a protected nature designation such as the SACs, for which ther...
	13.3.1.8 Further information may be available on migratory fish populations within freshwater bodies. In particular for the smaller systems not regularly monitored by the regulatory authorities, this data may be available as a result of developments s...
	13.3.1.9 Information sources on migratory fish populations within the Estuary itself will be similar to those discussed above for the estuarine/marine fish assemblage in particular that available from the power stations and Agency WFD monitoring.

	13.3.2 Data gaps
	13.3.2.1 The data sources listed above provide for a good general description of baseline conditions in the Severn Estuary and levels of interannual variation but survey data specific to the lagoon locales are not available.  The key gaps therefore wi...
	13.3.2.2 Following on from the overview of the existing situation detailed above, a preliminary review of likely available data sources has been undertaken for migratory fish within the near and far field zone. This data availability has been compared...
	13.3.2.3 A matrix approach has been applied (Table 13.5) to identify watercourses considered to be of the greatest importance to the assessment for migratory species, i.e. those encompassed by or in very close proximity to the Project are ranked again...
	13.3.2.4 The estuarine environment in the locale of the proposed lagoon is also known to be data poor for migratory fish species. While it is known that juvenile life stages of migratory fish species may utilise the estuarine habitat potentially for p...

	13.3.3 Knowledge gaps
	13.3.3.1 The DECC STP SEA identified a number of knowledge gaps which were considered to result in uncertainty in the assessment which in some cases would prevent a decision from being made with regard to potential impacts upon protected site designat...
	13.3.3.2 Specific knowledge gaps identified and of relevance to the assessment for the Project are as follows:

	13.3.4 Data gathering and survey proposals
	13.3.4.1 Multi-method surveys are proposed to characterise the inter-tidal marine fish fauna within the footprint of, and adjacent to, the Project and aid the assessment of habitat utilisation and residence of migratory fish species among others. The ...
	13.3.4.2 The primary aims of the intertidal surveys are to characterise the juvenile lifestages of commercially important and keystone species, and to investigate the resident yellow eel population. The surveys have the following objectives:
	i. To characterise the fish fauna within the potential zone of impact;
	ii. To provide an estimate of total catch rates per unit effort (CPUE); and
	iii. To provide an estimate of CPUE and seasonal length-frequency distribution of selected species designated as Valued Ecological Receptors (VERs)
	13.3.4.3 There is the potential for unsafe working conditions (e.g. deep intertidal mud and rapid tidal streams) to preclude certain areas from sampling.  A site visit was undertaken in January 2015 and provisional survey locations were identified bot...
	13.3.4.4 Surveys will be undertaken at quarterly intervals (typically January, April, July and October) to inform seasonal, inter-tidal habitat use. It is proposed to undertake two additional surveys during periods when migratory fish are likely to be...
	13.3.4.5 Core survey techniques will comprise of micro-mesh beach seines (approximately 25 m x 2.7 m with c. 3mm mesh), fyke nets (double ended fyke nets with cod end mesh <10mm), adult seine (43 m x 4 m with c. 14 mm mesh wings and a 6.5 mm mesh cod ...
	13.3.4.6 Techniques deployed at each site will be dependent on local environment and safe working conditions as well as regulatory consent, however nets will be similar at each station between surveys.
	13.3.4.7 Replicates will be undertaken at survey stations within the footprint of the proposed lagoon along with reference sites outside the potential zones of impact.  At each intertidal sampling station environmental parameters including water tempe...
	13.3.4.8 The subtidal fish surveys proposed have been designed to provide the site-specific evidence necessary to assess marine and migratory species (and life stages) within the potential impact zone (near and far field influence areas).
	13.3.4.9 The design includes a total of 4 subtidal transects within the proposed lagoon boundary (near field sites) and 2 additional distant transects (far field sites upstream and downstream from the lagoon).  The proposed sampling locations are show...
	13.3.4.10 Sampling will be undertaken on a quarterly basis to capture characterisation information for the four seasons, winter, spring, summer and autumn. A further two sampling occasions are additionally proposed to specifically target the potential...
	13.3.4.11 Two freshwater bodies/group of waterbodies have been identified by the data gap matrix analysis above as being of the highest priority for dedicated characterisation sampling for migratory species for the purposes of the EIA; the Rhymney Riv...
	13.3.4.12 In addition to the freshwater bodies, migratory fish species are also likely to utilise the estuarine habitat itself during periods of residence within and transit through the Estuary.
	13.3.4.13 Current knowledge on the presence and utilisation of migratory fish in these water bodies is considered likely to be limited, with some annual rod catch data for sea trout in the Rhymney available from the EA and NRW’s annual Salmonid and fr...
	13.3.4.14 Riverine electric fishing is only proposed for the River Rhymney to supplement the data on migratory fish populations that is currently anticipated to be available from routine monitoring by the regulatory authorities, rod catch data and any...
	13.3.4.15 Triple shock mixed species electric fishing will be undertaken at 5 pre-determined sites in different habitat types and stream orders over the course of the river to target juvenile salmonids, eels and other fish species present. A further 5...
	13.3.4.16 The reen/ditch systems are extensive within the adjacent shoreline of the proposed lagoon due to the presence of the Wentlooge Levels but are only connected to the Estuary in a few places. An initial scoping exercise has been undertaken to d...
	13.3.4.17 Electric fishing within the reen/ditch system would focus on those with a connection with the Severn Estuary to provide an indication of eel and other fish species presence/absence. An understanding of the connectivity within the Levels and ...
	13.3.4.18 To gain a better understanding of the eel usage of the Wentlooge Levels reen/ditch as a whole, the outmigrating silver eel population will be monitored at the point of the connection in to the Estuary at the same 4-5 waterbodies as identifie...
	13.3.4.19 There are two possible sampling techniques that could be employed for the assessment of elver passage in to the reen/ditch systems. Traps could be placed at the point at which the reen/ditch connects with the Estuary, which is usually contro...
	13.3.4.20 An alternative or supplementary technique to the traps, trialled in other countries is to use artificial habitat collection devices within the reen/ditches or at their entry point in to the Estuary. The sampling device consists of an array o...
	13.3.4.21 As with fyke netting, the same number of waterbody sampling points are proposed with 1 sampling site per system. Monitoring with either of these devices would take place over 3 or 4 night periods at any one time over the course of 6 weeks du...

	13.3.5 Consultation
	13.3.5.1 Consultation with statutory and non-statutory stakeholders will be maintained throughout the assessment process. Statutory consultees with respect to fish and fisheries interests include NRW, Welsh Government, NE, EA, Cefas and the MMO.
	13.3.5.2 Non-statutory consultees will include representatives from conservation and fishing-related sectors, including Rivers Trusts, Angling Trust, Fish Legal, angling clubs and associations and their representatives, commercial fishers associations...

	13.4 Proposed assessment methodology
	13.4.1 Generic assessment overview
	13.4.1.1 Generic assessment criteria applicable to fish and shellfish, commercial fishing and recreational fishing are presented below. More specific criteria, such as the value of receptors within each area assessed, are given separately. 27TThe impa...
	13.4.1.2 The implications of the following EIA regulations and legislation will be taken into consideration when compiling the EIA:
	13.4.1.3 To determine the significance of possible impacts, standard EIA criteria will be taken into account:
	13.4.1.4 Confidence in the predictions of the assessment will be assigned according to a three point scale based on expert judgement (High, Probable, Uncertain).
	13.4.1.5 Potential impacts will be identified for the three phases of the Project: construction, operation and decommissioning. In addition, any potential in-combination impacts of the Project with other plans and projects in the area will be assessed.
	13.4.1.6 For each of the assessments, the potential impacts will be examined and the significance of the effect identified. Impacts that are ‘Moderate’ or ‘Major’ are regarded as being significant for the purposes of the Infrastructure Planning (Envir...

	13.4.2 Fish and shellfish assessment overview
	13.4.2.1 The value attributed to ecological features is dependent on both their overall biodiversity/ecosystem services as well as their social and economic value within a relevant geographic framework (IEEM, 2010).
	13.4.2.2 The potential value of an ecological receptor is generally determined from its conservation designations. The value criterion for sites of local value or species not formally designated is more difficult to define.
	13.4.2.3 Table 13.6 identifies the criteria that will be used to determine the ecological significance of Valued Ecological Receptors (VERs) within the area relevant to the proposed lagoon. Multiple criteria may apply when identifying VERs
	13.4.2.4 The VERs identified at the scoping stage within the area relevant to the proposed lagoon are shown in Table 13.7. Their importance is based on their conservation value, distribution and status within the area of potential impact, spatial exte...
	13.4.2.5 To consider and evaluate impacts, a two stage process will be adopted involving:
	13.4.2.6 Separate value and magnitude tables will be used as appropriate for the different fisheries under consideration (see Tables 13.9 and 13.10).

	13.4.3 Commercial fisheries assessment overview
	13.4.3.1 Guidance on the commercial fisheries assessment will be taken from the National Policy Statement for Renewable Energy Infrastructure EN-3 and additional publications from DEFRA (2004). Possible impacts arising from renewable projects on comme...
	13.4.3.2 For commercial fisheries, the main ports where the principal receptors are expected to be will be identified along with any overseas fishing interests.
	13.4.3.3 The following table (Table 13.9) identifies the criteria to determine the value of commercial fishery receptors within the area of the Project.
	13.4.3.4 To consider and evaluate impacts, a two stage process will be adopted involving:

	13.4.4 Recreational fisheries assessment overview
	13.4.4.1 The principal receptors for recreational fisheries will be identified.
	13.4.4.2 The following table (13.11) identifies the criteria which will be adopted to determine the value of recreational fishery receptors within the geographic framework pertinent to the Project.
	13.4.4.3 To consider and evaluate impacts, a two stage process will be adopted involving:

	13.4.5 Methods proposed to assess specific effects
	13.4.5.1 Fish and fisheries assessments will be informed by data streams and modelling outputs from other topic areas within the EIA. Key interfaces are listed in Table 13.13.

	Table 13.13  Modelling outputs to inform fisheries assessment
	13.4.5.2 Individual-based models (IBMs) of fish behaviour allow the movements of different fish species and lifestages within river or tidal water bodies to be modelled according to behaviour rules specific to the species and lifestage. For instance, ...
	13.4.5.3 Fish species /lifestages to be modelled will include (as a minimum):
	13.4.5.4 Additional species may be added subject to fish survey findings and stakeholder consultations.
	13.4.5.5 The IBM models rely on good primary information on fish migration speeds, orientation cues, depth preferences, etc. This will be provided from literature review, case studies and fish telemetry (tracking) studies carried out in the Severn Est...
	13.4.5.6 Predictions made within the Individual Based Models on the interaction of migratory fish with the Project will be calibrated by both active and passive acoustic telemetry. Tracking studies at the appropriate resolution will be used to inform ...
	13.4.5.7 Fish which enter or leave the lagoon with the flow of seawater may pass either through the lagoon’s sluice gates or via the turbines themselves. As discussed previously turbines will be of a variable-speed, ‘fish-friendly’ design and most fis...
	13.4.5.8 Fish species and lifestages modelled will be as for IBM modelling.
	13.4.5.9 Once a turbine supplier has been selected, detailed data on turbine geometry, fluid dynamics and operating characteristics will be obtained and fed into the model.
	13.4.5.10 Each of the impacts and their assessment techniques discussed above assess the point estimate effects upon the different fish species rather than population level effects. Robust assessments of potential impacts at the population level are p...
	13.4.5.11 The proposed modelling will aim to quantitatively evaluate the potential impacts of the Project upon migratory fish populations through:
	13.4.5.12 The predicted quantitative impacts will be incorporated into age/stage matrix life cycle projection models for each target species that predict the future characteristics (e.g. abundance, trends, age composition, fitness indices), of the pop...
	13.4.5.13 Fish species/lifestages and associated waterbodies to be modelled will include:
	13.4.5.14 The models will rely on the availability and suitability of fish stock data and life history parameters for the species and rivers under consideration. Outputs will provide a prediction of the future trends and composition of the relevant fi...

	13.5 References
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	14.0 Marine Mammals
	14.1 Overview of existing situation
	14.1.1.1 Eighteen species of cetacean have been recorded in Welsh waters since 1990 (Baines and Evans, 2012).  Of these only five species: harbour porpoise (Phocoena phocoena), Risso’s dolphin (Grampus griseus), common dolphin (Delphinus delphis), bot...
	14.1.1.2 The most common cetacean recorded in the Bristol Channel is the harbour porpoise, followed by the common dolphin. Of the pinnipeds, only the grey seal (Halichoerus grypus) is known to occur in the area.
	14.1.1.3 The Severn Estuary is characterised by its hyper-tidal range, high sediment loads and extensive intertidal mudflats. Large expanses of intertidal flats are exposed at low tide, significantly reducing the areas of open water across the estuary.
	14.1.1.4 A detailed data review of available survey information and records of marine mammals was undertaken by Aquatic Environmental Research Ltd (AER Ltd) in order to inform the scoping report and provide an evidence baseline to inform future survey...
	14.1.1.5 The following sections give a brief overview, by species, of the existing situation in the Bristol Channel and the Severn Estuary and, where relevant, beyond the Bristol Channel. For the purposes of this chapter, the areas of the Bristol Chan...
	14.1.2 Harbour porpoise
	14.1.2.1 The Bristol Channel harbour porpoise population falls under the Celtic and Irish Seas (CIS) Management Unit (IAMMWG, 2013), which covers the seas from the Isle of Man, all around Eire, Cornwall, Channel Islands and offshore to the west (as il...
	14.1.2.2 For this area, the population density has been estimated at 95,843 individuals (95% CI=43,200-212,700, CV=0.42).
	14.1.2.1 Figure 14.3 below illustrates harbour porpoise sightings from systematic visual surveys conducted 1990-2009 around Welsh coastline, including the Bristol Channel (Baines and Evans, 2012). The red rectangle roughly encompasses the Severn Estua...
	Figure 14.3 Long term mean sightings rates (counts per 10 km distance travelled) of harbour porpoise in Welsh waters (Baines and Evans, 2012)
	14.1.2.2 The most detailed information of harbour porpoise in the Outer Bristol Channel comes from the Atlantic Array Offshore Windfarm Monitoring (Channel Energy, 2012). Harbour porpoise have also been regularly sighted in the Outer Bristol Channel d...
	14.1.2.3 The Central and Outer Bristol Channel have been highlighted as a potentially important area for harbour porpoise and were recommended for consideration as a Special Area of Conservation (SAC) for harbour porpoise by the Worldwide Fund for Nat...
	14.1.2.4 Very few incidental records exist from the Inner Bristol Channel and Severn Estuary. A desk study request from the South East Wales Biodiversity Records Centre (SEWBReC) returned less than ten records of harbour porpoise from the Severn Estua...

	14.1.3 Short beaked common dolphin
	14.1.3.1 As shown in Figure 14.4 below, in the Bristol Channel, common dolphin has been shown to occur in moderate or sometimes high densities within the outer part of the channel (Baines and Evans, 2012).
	14.1.3.2 Baseline surveys undertaken as part of the proposed Atlantic Array Offshore Wind Farm development in the Outer Bristol Channel recorded a high abundance of common dolphin in this area with more sightings than for any of the other species obse...
	Figure 14.4 Long-term mean sightings rate of common dolphin (Baines & Evans, 2012)
	14.1.3.3 There are no recorded sightings of common dolphins from the Central or Inner Bristol Channel or the Severn Estuary. Static acoustic monitoring studies at Hinkley recorded one dolphin encounter (unidentified species) over a 13 month study peri...

	14.1.4 Bottlenose dolphin
	14.1.4.1 There are two separate populations of bottlenose dolphin in the North Atlantic, the 'coastal' and 'offshore' populations. The better known 'coastal' form is locally common in the Irish Sea (Cardigan Bay), off North East Scotland (the inner Mo...
	14.1.4.2 The Atlas of the Marine Mammals of Wales (Baines and Evans, 2012 and Figure 14.5 below) recorded the highest densities of bottlenose dolphin sightings in Southern Cardigan Bay but with moderately high sighting rates also extending North into ...
	14.1.4.3 In addition to Cardigan Bay, the population of coastal bottlenose dolphin associated with south-west England has also been documented to be resident since the early 1990. However, the average group size of coastal bottlenose dolphin has decli...
	14.1.4.4 The bottlenose dolphin is occasionally sighted in the Inner Bristol Channel although it is considered an infrequent visitor (Baines and Evans, 2012). There have been no other sightings from any of the other recent surveys undertaken in the Br...
	Figure 14.5: Long-term mean sightings rate of bottlenose dolphins (Baines & Evans, 2012)

	14.1.5 Risso’s dolphin
	14.1.5.1 In north-west Europe, Risso’s dolphin appear to be a continental shelf species (Reid et al. 2003). The IAMMWG (2013) suggested a single Management Unit is appropriate for this species comprising all UK waters. Baines and Evans (2012) illustra...
	Figure 14.6 Long-term mean sightings rate of Risso’s dolphin (Baines & Evans, 2012)

	14.1.6 Minke whale
	14.1.6.1 Within UK waters, minke whales are most frequently sighted in the North Sea and west of Scotland around the Hebrides. Minke whales are present in low numbers in the Irish and Celtic seas (DECC, 2009). The IAMMWG (2013) suggested a single Mana...
	Figure 14.7 Long-term mean sightings rate of minke whale (Baines & Evans, 2012)

	14.1.7 Grey seal
	14.1.7.1 Seal density maps for the UK were produced by Jones et al. (2013). Figure 14.8 below illustrates the mean ‘total’ density of grey seals, which combines the at-sea and hauled-out densities per 5km by 5km cell. Figure 14.9 illustrates the grey ...
	Figure 14.8 Estimated total density of grey seals around the UK (taken from Jones et al. (2013))
	Figure 14.9 Estimated grey seal at sea usage around the UK (taken from Jones et al. (2013))
	14.1.7.2 Grey seals predominantly inhabit remote islands and coastline in Wales, breeding on undisturbed beaches of cobble and boulders or within sea-caves. The nearest site to the Project which has grey seal as a qualifying feature (but not a primary...
	14.1.7.3 Grey seals are regularly observed in the Outer and Central Bristol Channel, although usually in small numbers. During the Atlantic Array Offshore Wind Farm in the Outer Bristol Channel development baseline surveys, grey seal accounted for 7% ...
	14.1.7.4 Due to a lack of systematic surveys for grey seals in the Bristol Channel, a desk study was undertaken by AER Ltd, to collate records from a wide range of sources in order to provide an evidence base upon which future survey requirements coul...

	Figure 14.10 Grey seal sightings in the Bristol Channel from Severn Estuary to Pembrey between 1992 and 2013, map from SEWBReC
	14.1.8 Legislative and policy requirements
	14.1.8.1 Relevant legislation, policies and guidance for the assessment for marine mammals includes, but are not restricted to, the following:

	International Conventions
	i. The Convention on the Conservation of European Wildlife and Natural Habitats 1979 (the Bern Convention)
	ii. The Convention for the Protection of the Marine Environment of the North-East Atlantic (the OSPAR Convention)
	iii. The Convention on the Conservation of Migratory Species of Wild Animals 1982. (the Bonn Convention
	iv. The Convention on Biological Diversity 1992 (Biodiversity Convention)

	EC legislation
	I. EC Directive on the Conservation of Natural Habitats and of Wild Fauna and Flora (92/43/EEC) (EC Habitats Directive)

	National Acts, Statutory Instruments and Policy Statement
	1. The Wildlife and Countryside Act 1981 (as amended)
	2. Conservation of Seals Act 1970
	3. Marine and Coastal Access Act 2009 (Marine Act)
	4. National Environment and Rural Communities (NERC) Act 2006
	6. The UK Marine Policy Statement (MPS)
	7. National Planning Policy Framework


	14.2 Scope of potential impact to be assessed
	14.2.1 Introduction
	14.2.1.1 The impact assessment will consider potential effects on marine mammals associated with the construction, operation and decommissioning phases of the Project. The potential range of effects for each phase are indicated below in Tables 14.1 - ...
	14.2.1.2 The Project has a planned lifespan from construction to decommissioning of around 120 years, consequently the assessment will need to consider the potential effects of climate change over this time period including potential changes in water ...
	14.2.1.3 Direct and indirect impacts on marine mammals will be assessed, where direct impacts include direct physical disturbance and indirect impacts result in loss or disturbance of habitat or species through indirect routes e.g. deterioration in wa...
	14.2.1.4 Cumulative impacts will also be assessed in the EIA i.e. impacts of the Project combined with other developments that already exist, are currently under construction or currently have plans under consideration. These include the proposed Swan...
	14.2.1.5 The EIA will have to consider how the project may bring about changes to grey seal or cetaceans at a population level and the geographic scope of the impact assessment will be based on consideration of the potential zone of impact depending o...

	14.2.2 Potential effects during construction phase
	14.2.3 Potential effects during operation phase.
	14.2.4 Potential effects during decommissioning phase.
	14.2.4.1 The final decommissioning options have yet to be decided (see Chapter 6 Project Description). At this stage it is assumed that the breakwaters will not be removed and the decommissioning options will include the possible removal of the turbin...


	14.3 Existing baseline data, consultation and need for survey
	14.3.1 Introduction
	14.3.1.1 This section sets out the current understanding of the available baseline data and identifies any requirements for additional surveys to fill knowledge gaps to inform the EIA.

	14.3.2 Overview of available data
	14.3.2.1 A data review of sources required to characterise the marine mammals of the area has been undertaken by Aquatic Environmental Research Ltd and will be incorporated into the assessment. This included, but was not limited to a review of the fol...
	14.3.2.2 In addition a separate study was commissioned from AER Ltd in order to carry out a desk study of records of grey seals in the Bristol Channel (and the Severn Estuary in particular). The results of this study have been used to inform future su...

	14.3.3 Need for future surveys
	14.3.3.1 The data review undertaken by AER Ltd found that the outer Bristol Channel has been systematically surveyed to some extent by several different survey projects using various methods including boat based and aerial visual surveys, as well as t...
	14.3.3.2 There has been less coverage by systematic surveys In the Inner and Central Bristol Channel although several separate studies have been conducted and extensive static acoustic dataset exists for the Scarweather Sands wind farm and Hinkley pow...
	14.3.3.3 It is evident that low numbers of cetaceans and pinnipeds have been opportunistically sighted in the inner Bristol Channel and Severn Estuary area, which presumably has meant that there is little systematic survey data from the area.
	14.3.3.4 For the purposes of EIA, the surveys outlined below have been designed to be used to gather a basic understanding of the presence or absence of most common species encountered in the Severn Estuary and inner Bristol Channel. This initial site...

	14.3.4 Proposed survey techniques
	14.3.4.1 From the evidence collected to date, it is apparent that harbour porpoise and grey seals are the marine mammals that are most likely to occur in the Severn Estuary (with a small chance of common dolphin encounters). Survey methodologies used ...
	14.3.4.2 The most comprehensive survey option for baseline data collection is to conduct boat surveys (line-transect surveys) with visual observations and complement that with towed, passive acoustic survey. It is proposed that four surveys be underta...
	14.3.4.3 Actual transect lines and geographical coverage are yet to be finalised as the transect lines will be generated by the software package DISTANCE which will also be used to analyse the data (Buckland et al. 2001) (See Figure 14.11 for an estim...
	14.3.4.4 Selection of vessel will depend on habitat constraints, but the vessel should be large enough to operate from elevated platform and be able to cruise around 200-330 km a day at 10-12 knots (Evans and Thomas, 2013). For towed acoustic surveys ...
	14.3.4.5 Although these surveys will not be able to establish absolute numbers of any species in the area, surveys will follow the standard procedure surveys according to Joint Cetacean Protocol (JCP) using existing data templates so that any accrued ...
	14.3.4.6 Static acoustic monitoring devices (such as C-PODs) log echolocation clicks of cetaceans and they are increasingly used in monitoring studies for coastal development due to their cost effectiveness and continuous automated data collection, bo...
	14.3.4.7 There are advantages and disadvantages with using C-POD's.  The key advantage is the continuous data collection throughout the day and night, during all tidal periods and in most weather conditions. This allows large datasets to be collected,...
	14.3.4.8 The disadvantage of using static devices in high tidal energy environments is the likely chance of losing equipment, or reduced quality of data due to high levels of ambient noise.  As every deployment site will have its own challenges, it is...
	14.3.4.9 It is  therefore proposed to deploy pairs of static acoustic monitoring devices (C-PODs), at three key locations (6 C-PODs in total) in order to capture harbour porpoise activity in the area (particularly at night). The pairs of C-PODs will b...
	i. close to the proposed turbine housing for the Project;
	ii. close to the long sea outfall within the Project footprint; and
	iii. close to Flatholm (see Figure 14.12).
	14.3.4.10 It is proposed that the C-PODs will be deployed for 4 months as an initial pilot exercise.   After 4 months the data will be retrieved and the success of the site assessed. The monitoring programme in terms of site numbers and locations will...
	14.3.4.11 The results of the initial C-POD data collection will inform future survey and monitoring requirements for the Project. Impact monitoring, which has the primary aim of assessing the accuracy of predictions made in the Environmental Statement...
	14.3.4.12 Data will also be analysed from any C-PODs deployed as part of the Swansea Bay Tidal Lagoon project in order to increase the knowledge of harbour porpoise activity within the Bristol Channel.
	14.3.4.13 The results of the AER Ltd desk study into grey seal sightings (see Appendix 14.1) demonstrated that within the Severn Estuary grey seals are seldom recorded and that there are no known haul out sites on the Welsh or English side of the Estu...
	14.3.4.14 No specific surveys for grey seal haul out sites are therefore proposed. The visual boat surveys, as discussed above, would record any grey seals in the Inner Bristol Channel and Severn Estuary.  In addition to this, for the purposes of the ...
	14.3.4.15 The potential impacts on grey seal will be assessed through both the EIA and HRA process. It is considered that the only feasible method to conduct impact monitoring on grey seals would be to monitor a haul out site in the proximity of the P...

	14.3.5 Consultation
	14.3.5.1 It is good practice, and a legal requirement at certain stages, to consult with stakeholders (encompassing statutory bodies, Non-Government Organisation (NGOs) with technical knowledge and local communities).
	14.3.5.2 In addition to the statutory consultation at specific stages, there will be an iterative process of consulting relevant statutory bodies and NGOs with technical knowledge in relation to available data for marine mammals. The consultation proc...


	14.4 Proposed assessment methodology
	14.4.1 Impact assessment methodology
	14.4.1.1 The impact assessment approach will be based on the following:
	14.4.1.2 This impact assessment framework, which is presented in the following sections, is designed to incorporate the key criteria and considerations without being overly prescriptive.
	14.4.1.3 The first stage is identifying the potential impacts resulting from the proposed activities comprised in the Project (pressures) and the features of interest (receptors) that are likely to be affected. The combination of the pressure and rece...
	14.4.1.4 Potential impacts will be identified for the three phases of the Project: construction, operation and decommissioning. In addition, any potential in-combination impacts of the Project with other plans and projects in the area will be assessed.
	14.4.1.5 The second stage of the impact assessment involves understanding the nature of the environmental changes to provide a benchmark against which the changes and levels of exposure can be compared. The scale of the impacts via the impact pathways...
	14.4.1.6 The likelihood of a feature/receptor being vulnerable to an impact pathway will then be evaluated as a basis for assessing the level of the impact and its significance.
	14.4.1.7 The key significance levels for either beneficial or adverse impacts are described as follows:
	14.4.1.8 The matrices in Tables 14.4 to 14.6 have been used to assess significance.
	14.4.1.9 Table 14.4 has been used as a means of generating an estimate of exposure.  Magnitude of change has been considered in spatial and temporal terms (including duration, frequency and seasonality), and against the background environmental condit...
	14.4.1.10 Table 14.5 has been used to score the vulnerability of the features of interest based on the sensitivity of those features and their exposure to a given change.  Where the exposure and sensitivity characteristics overlap, then vulnerability ...
	14.4.1.11 The vulnerability is then combined with the importance of the feature of interest using Table 14.6 to generate an initial level of significance. The importance of a feature is based on its value and rarity such as the levels of protection. F...
	14.4.1.12 The final stage of the assessment process will identify any impacts that are moderate and/or major adverse significant and require mitigation measures to reduce residual impacts, as far as possible, to environmentally acceptable levels.  Wit...


	14.5 References
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	16.0 Terrestrial Ecology
	16.1 Overview of existing situation
	16.1.0.1 The Project consists of approximately 25km of breakwater encompassing 70km2 of the Severn Estuary with landfall of breakwaters approximately 2km from the entrance to Cardiff Bay in the west and approximately 2km from the mouth of the River Us...
	16.1.0.2 In terms of terrestrial ecology, the Project spans the southern edges of the Wentlooge Levels. The Wentlooge Levels form the western part of the Gwent Levels, an area of low-lying land located between Cardiff and Caldicot. The Gwent Levels ar...
	16.1.0.3 The coastal and floodplain grazing marsh associated with the Gwent Levels supports significant wildlife interest, particularly aquatic and semi-aquatic flora and fauna associated with the drainage channel network. In recognition of this, much...
	16.1.0.4 Traditionally, surface water drainage of farmland within the levels was achieved through a pattern of ridge and furrow (grips), which emptied into ditches surrounding each field. Individual landowners are generally responsible for the mainten...
	16.1.0.5 The coastline of the Gwent Levels is characterised by sea defences, fringes of grazed saltmarsh, rock-armouring and intertidal mudflats of the Severn Estuary. The habitat and species assemblage (particularly birds) of the Severn Estuary is in...
	16.1.0.6 The footprint of the Project also encompasses the mouth of the River Rhymney (which is not designated). Although the Project footprint does not enclose the River Usk, indirect effects on this site of European importance for nature conservatio...
	16.2 Legislative and Policy Requirements
	16.2.0.1 Relevant legislation, policies and guidance for the assessment for terrestrial ecology include, but are not restricted to, the following:
	16.3 Scope of potential impact to be assessed
	16.3.0.1 Development of a tidal lagoon will result in direct and indirect impacts to terrestrial ecology during construction, operation and decommissioning phases. It should be noted that the terrestrial ecology assessment will use information from ot...
	16.3.0.2 It is envisaged that the terrestrial footprint of the Project will comprise:
	16.3.0.3 Construction of the lagoon is likely to take 4 to 5 years to complete followed by an operation phase of approximately 120 years. Decommissioning options are discussed further in Chapter 6 Project Description.
	16.3.0.4 Cumulative impacts will be assessed in the Environmental Impact Assessment (EIA) i.e. impacts of the Project combined with other developments that already exist, are currently under construction or currently have plans under consideration. Co...
	16.3.1 Potential effects during construction
	16.3.1.1 It is expected that the construction phase will mainly result in relatively localised near-field effects within and adjacent to the Project’s terrestrial footprint. Construction of the Project will result in permanent land-take where new infr...
	16.3.2 Potential effects during operation
	16.3.2.1 The presence of the lagoon structure and any associated increases in recreational activity that could affect terrestrial ecology receptors will be considered in the impact assessment. Impacts or effects resulting from operation of the Project...
	16.3.3 Potential effects during decommissioning phase
	16.3.3.1 The Project has a design life of approximately 120 years.  The potential decommissioning scenarios are discussed in Chapter 6 Project Description and the impacts on terrestrial ecology receptors will be assessed.
	16.3.4 Designated Sites
	16.3.4.1 An initial assessment of the potential impacts of the Project will take into account the following designated sites within 2.5km of the Project (Designated sites are shown on Figure 16.1):
	16.3.4.2 European sites will be subject to a separate Habitat Regulation Assessment (HRA) and receptor specific assessments relating to designated sites (such as coastal birds and fish of the Severn Estuary SPA/SAC and River Usk SAC) will be undertake...
	16.3.4.3 Until detailed coastal processes modelling is completed, the impact to coastal sites distant from the Project is difficult to predict. However, other coastal SSSIs within 20km of the proposed lagoon in addition to those listed above include: ...
	16.3.5 Habitats
	16.3.5.1 In addition to the assessment of designated sites, a further requirement of the EIA will be the consideration of Section 42 habitats and species of ‘Principal Importance’ for biodiversity in Wales. Section 40 of the Natural Environment and Ru...
	16.3.5.2 Intertidal mudflats, saltmarsh as well as coastal and floodplain grazing marsh associated with the footprint of the Project are listed as Section 42 habitats.
	16.3.5.3 The principal terrestrial habitats likely to be affected by construction, operation and/or decommissioning of the Project are likely to include:
	16.3.6 Species
	16.3.6.1 A wide range of protected, rare or otherwise notable species of plant and animal, including NERC (2006) Section 42 species, are considered likely to occur within or in proximity to the Project. The following will require consideration:
	16.4 Existing baseline data, consultation and need for survey
	16.4.1 Introduction
	16.4.1.1 In order to undertake an EIA that considers all relevant issues arising from the project on terrestrial ecology receptors, baseline data will be required. Data will need to adequately describe all ecological receptors with the potential to be...
	16.4.2 Existing data resources
	16.4.2.1 The South East Wales Biodiversity Records Centre (SEWBReC) collate, manage and disseminate biological information within the study area. Natural Resources Wales (NRW) would also be expected to hold data regarding designated sites including an...
	16.4.2.2 Geographical Information System (GIS) resources including phase 1 habitat data and boundaries for designated sites are held by organisations including NRW.
	16.4.2.3 County recorders of specific taxonomic groups may be able to provide additional information not held by SEWBReC.
	16.4.3 Consultation
	16.4.3.1 Given the location of the Project within sites of designated nature conservation interest, NRW will be a key consultee. Other parties expected to be consulted would include:
	16.4.3.2 In the event that coastal process modelling indicates wider geographical impacts it may be necessary to consult more comprehensively including with Natural England.
	16.5 Proposed assessment methodology
	16.5.1 Consultation and desk study
	16.5.1.1 In the early stages of the Project, a data search would be commissioned from SEWBReC and requesting information regarding protected or otherwise notable sites (within 10km), habitats and species (within 2.5km) and NRW requesting other relevan...
	16.5.2 Habitats
	16.5.2.1 Extended phase 1 habitat surveys (JNCC, 2010) would be undertaken for specific parts of the study area namely: land within 500m of each landfall point; compounds associated with construction or operation of the lagoon; and haul or cable route...
	16.5.2.2 A phase 1 habitat survey would be undertaken of terrestrial land bordering but not necessarily directly affected by the Project, such as the coastal strip enclosed by the new lagoon.
	16.5.2.3 Specific habitats would also be targeted for more detailed sampling and described in terms of the National Vegetation Classification (Rodwell, 2000). Habitats likely to be sampled include saltmarsh under the proposed footprint of the eastern ...
	16.5.2.4 A specific methodology would also be employed to establish the baseline conditions of reens and ditches of the Gwent Levels. NRW have delineated field blocks and intersecting main reens within each component SSSI of the Gwent Levels. It is pr...
	16.5.3 Species
	16.5.3.1 Plants – The potential occurrence of protected, rare or notable plant species will be investigated through consultation, phase 1 habitat survey and where required, specific searches.
	16.5.3.2 Badgers – A search for field signs suggesting the presence of badgers including setts, latrines, snuffle holes, trails, as well as guard hairs caught on fences will be carried out and focussed on the construction footprint including any requi...
	16.5.3.3 Bats - The open and exposed character of coastal habitats present does not appear to favour bats and the nature of the project is also likely to have limited potential impact. Survey of any potential roost sites will be undertaken following c...
	16.5.3.4 Otters - A survey targeting specific areas within the study area considered more likely to be subject to disturbance during construction and operation of the Project will be undertaken. Survey will entail a search for field signs including sp...
	16.5.3.5 Water vole – Targeted survey of watercourses and immediate area potentially impacted by construction activities will be undertaken. A late summer search for droppings, latrines, feeding stations and burrows would be carried out.
	16.5.3.6 Birds - Terrestrial breeding bird surveys of land likely to be impacted during construction would follow a methodology based on defined transects routes with mapping of birds seen or heard using Common Bird Census (CBC) codes of the British T...
	16.5.3.7 Herpetofauna – It is proposed that potential reptile habitat likely to be affected during construction is surveyed following the guidelines outlined in the Herpetofauna Workers Manual (Gent & Gibson, 1998).  A series of visits will be carried...
	16.5.3.8 The requirement for targeted survey of amphibians will be informed from habitat surveys and consultation with NRW.
	16.5.3.9 Invertebrates - Specific reen invertebrate surveys following a methodology based on the approach of Buglife (Palmer et al, 2010) following consultation with NRW will be undertaken. The requirement for further targeted invertebrate surveys wil...
	16.5.4  Proposed impact assessment methodology
	16.5.4.1 An assessment methodology based on the guidelines of the Chartered Institute of Ecology and Environmental Management (IEEM, 2006) will be used.
	16.5.4.2 Using the guidelines, the focus of the impact assessment is directed at activities with the potential to cause significant ecological effects on "Key Ecological Receptors" rather than attempting a detailed investigation of all potential ecolo...
	16.5.4.3 The guidelines recommend the collation of existing baseline information to enable the identification of key ecological receptors. This will be carried out by a combination of desk study/data search and survey. For each receptor:
	16.5.4.4 Only ecological receptors assigned to the District geographical frame of reference/level of value (as shown in the table above) or higher are considered Key Ecological Receptors in the assessment. However, any protected species or habitats co...
	16.5.4.5 In order to assess the effects of the Project, potential impacts are identified and characterised.  Knowledge of the activities likely to be associated with the Project in combination with the processes in place to avoid, reduce or mitigate p...
	16.5.4.6 If, after all of these measures are implemented, a residual impact is still considered likely, compensatory measures might need to be considered in order to offset the impact.  The significance of residual impact is relevant at three separate...
	16.5.4.7 Characterisation of the potential impacts considers the following parameters:
	16.5.4.8 The magnitude of the potential impact is then assessed for each receptor using the categories set out in Table 16.6 below.
	Significance criteria

	16.5.4.9 Based on the value of the receptor and the predicted magnitude of the potential impact, the significance of an impact can then be determined according to Table 16.7.  Residual impact is the significance of impact considered after mitigation m...
	16.6 References
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	17.0 Seascape and Landscape
	17.1 Overview of existing situation
	17.2 Scope of potential impact to be assessed
	17.3 Existing baseline data, consultation and need for survey
	i. the Seascape Assessment of Wales (and, if available, more detailed seascape character information – due to be published by Natural Resources Wales in 2015);
	ii. LANDMAP (the national landscape appraisal system in Wales) information (all 5 LANDMAP Aspects, as they relate to the site);
	iii. local authority landscape character assessments (currently available published assessments, in respect of the site, comprise the Cardiff Council document entitled ‘Review of Landscape Character Areas’, 2008;
	iv. the Newport County Borough Council document entitled ‘Landscapes Working for Newport’, 1999); and
	v. site survey.
	17.4 Proposed assessment methodology
	17.5 References
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	18.1 Overview of existing situation
	18.1.0.1 The Project is situated in the Severn Estuary, a location with a distinctive environment and a rich history of archaeological discoveries. The breakwaters will encompass an inter-tidal area of the Gwent Levels (Figure 18.1). The Gwent Levels ...
	18.1.0.2 The Project is situated in the Severn Estuary, a location with a distinctive environment and a rich history of archaeological discoveries. The breakwaters will encompass an inter-tidal area of the Gwent Levels (Figure 18.1). The Gwent Levels ...
	18.1.0.3 The tidal processes of the river have produced a distinctive sequence of estuarine deposits across the Gwent Levels, with numerous periods of shifting coastlines and tidal inundation and retreat. Research over the last twenty or thirty years ...
	18.1.0.4 This chapter summarises the distinctive historic resource of the ‘marine’ and ‘terrestrial’ elements of the site and its environs, and the ways in which the Project may potentially affect the historic resource. The chapter sets out a framewor...
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	18.4 Proposed assessment methodology
	18.5 References
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	20.1 Overview of existing situation
	20.2 Scope of potential impact to be assessed
	20.3 Existing baseline data, consultation and need for survey
	i. “sea surface noise: the noise of wind and wave action at the surface, usually referred to as wind dependent noise, and rain noise;
	ii. biological noise, the noise of fish, mammals and invertebrates;
	iii. natural seismic/geoacoustic noise;
	iv. traffic noise, the noise of distant shipping”.
	20.4 Proposed assessment methodology
	20.4.1 Introduction
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	23.0 Onshore Transport
	23.1 Overview of existing situation
	23.2 Scope of potential impact to be assessed
	23.3 Existing baseline data, consultation and need for survey
	23.4 Proposed assessment methodology
	23.5 References
	Institute of Environmental Management and Assessment (IEMA) (1993) Guidelines for the Environmental Assessment of Road Traffic.
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	24.0 Socio-economics
	24.1 Overview of existing situation
	24.1.0.1 South East Wales functions as a successful City Region, with a total Gross Added Value of some £22 billion (South East Wales Regional Strategic Framework, 2013).  The Framework, developed by the ten constituent local authorities, aims to real...
	24.1.0.2 Together, Cardiff and Newport have a combined population of some half a million people. The Cardiff economy has proved to be relatively resilient since the economic downturn, with numbers in employment rising and a high skills level for its p...
	24.1.0.3 The Severn Estuary is a busy shipping area, with commercial ports including Bristol (Royal Portbury and Avonmouth Docks), Cardiff and Newport (see also Chapter 19 Navigation and Marine Transport for further detail).  Many of the Severn Estuar...
	24.1.0.4 Commercial fishing takes place within the Severn Estuary, however principally as a result of the strong tides, a relatively small amount of catch is landed commercially; catch data available for vessels over 10m indicated a recorded catch of ...
	24.1.0.5 Dredging for marine aggregates to supply the construction industry takes place within the Severn Estuary, which contains extensive areas of sandbanks.  In 2010 a total of 937,908 tonnes of sand was extracted, from a permitted licensed tonnage...
	24.2 Scope of potential impact to be assessed
	24.2.0.1 Likely economic effects associated with the construction phase of the Project include the level of gross value added as a result of the project (i.e. the value of the activity that would be supported); employment impacts (both direct and indi...
	24.2.0.2 The level of impact of the Project on the local supply chain is likely to be dependent on a number of factors, including for example the capacity of local businesses in terms of skills base, qualifications and certification; the size of relev...
	24.2.0.3 Other factors to consider will be how and where the various components of the lagoon may be constructed - for example the need for onshore construction compounds and/or assembly sites and consideration of the impacts of bringing components in...
	24.2.0.4 During the operational phase of the Project, the principal socio-economic effects are likely to relate to employment created as a result of activities such as operational management and maintenance.
	24.2.0.5 The landward side of the Project includes various land-uses, for example agricultural land and private assets such as businesses and homes.  Any impact on such land or assets as a result of the construction or operation of the Project would n...
	24.2.0.6 There are several major infrastructure schemes at various stages of the design and planning process, in both South Wales and the South West of England, which would need to be considered as part of a cumulative assessment, particularly from th...
	Figure 24.1  Major Infrastructure Schemes Proposed in South Wales and South West of England (Contains Ordnance Survey data © Crown copyright and database right 2010)
	24.3 Existing baseline data, consultation and need for survey
	24.3.0.1 Baseline information relating to the labour force and employment (for example economic activity, employment by sector, unemployment, skills and qualifications) is available from a variety of sources including 2011 Census dataP0F P, Nomis (off...
	24.3.0.2 No site specific survey work is proposed to be undertaken.
	24.4 Proposed assessment methodology
	24.4.0.1 The location of the Project is such that the geographic extent of the study area will need to take both sides of the Severn Estuary into account.  Collection and assessment of baseline data will be undertaken at local authority level, Travel ...
	Source: Office of National Statistics, adapted from 2001 Census Data
	Figure 24.2 Travel to Work Areas (TTWAs) adjacent to the Severn Estuary

	24.4.0.2 National guidance, policies and strategies relating to the economy will be reviewed.  This will include a review of:
	Wales
	i. Planning Policy Wales (7PthP Edition, July 2014);
	ii. Technical Advice Note (TAN) 23 Economic Development (2014);
	iii. South East Wales Regional Strategic Framework 2013-2030;
	iv. Policies contained within the Cardiff, Newport and Vale of Glamorgan Local Development Plans;
	v. Local Economic Assessments or relevant strategies (for example ABP Masterplan).
	England
	I. West of England Local Enterprise Partnership Strategic Economic Plan (2014) and Heart of the South West LEP Strategic Economic Plan (2014);
	II. Policies contained within the Bristol Local Plan, North Somerset Local Plan, Sedgemoor Local Development Framework and the West Somerset Local Plan;

	24.4.0.3 The assessment will also need to draw on previous relevant research that has been undertaken in connection with tidal lagoons in the UK, notably a report prepared by the Centre for Economics and Business Research (Cebr) in July 2014 which pre...
	24.4.0.4 There are no specific guidelines or requirements for assessing impacts on socio-economics as part of an Environmental Impact Assessment. The assessment would also be informed by the Homes and Communities Agency’s ‘Additionality Guide’ (Homes ...
	24.4.0.5 The assessment will seek to identify and assess changes in the local economy which may arise from the Project, with resultant impacts on material assets. A combination of quantitative and qualitative assessment, together with professional jud...
	24.4.0.6 Receptors would include socio-economic infrastructure (for example local businesses and community facilities).  The following tables set out how the impact of the Project will be assessed, in terms of determining sensitivity of receptor, magn...
	24.4.0.7 Table 24.2 sets out proposed evaluation criteria for the UmagnitudeU of change as a result of the Project. The magnitude of the change may be influenced by proximity as well as perceived or real linkages between the proposed scheme and the re...
	24.4.0.8 Taking the sensitivity, and magnitude criteria into account, Table 24.3 sets out proposals for determining the likely significance of impact.  With regard to receptors deemed to be of high sensitivity and where the magnitude of effect is like...
	24.4.0.9 Non-statutory consultation has already been undertaken by TLP with a wide variety of organisations in order to understand concerns, identify issues for assessment and provide input to the design process at an early stage.  Key stakeholders th...
	24.4.0.10 Following on from the scoping stage, further consultation will be necessary with a variety of organisations, both in order to provide an overview of existing socio-economic activities within this part of the Severn Estuary and to assist with...
	i. Welsh Government
	ii. City of Cardiff Council
	iii. Newport City Council
	iv. Bristol City Council
	v. Other relevant local authorities adjoining the Severn Estuary, including the Vale of Glamorgan Council, Monmouthshire County Council, and North Somerset, West Somerset and Sedgemoor District Councils
	vi. South Wales and South West Chambers of Commerce
	vii. West of England Local Enterprise Partnership

	24.4.0.11 In order to quantify the likely economic impact of the Project, a number of steps will be necessary.  Firstly, there will be a need to map the extent of the impact throughout the local economy, including likely supply chains and other areas ...
	24.4.0.12 The next step will be to gather quantitative data on the direct spend anticipated by the Project – how much, on what and over what period of time.  Any assumptions made with regard to this information will need to be clearly set out.  It wil...
	24.4.0.13 The final stage will be to calculate the gross direct spend of the Project, and from this to calculate the net additional local impact, taking account of factors such as deadweight (the output that would have occurred without the interventio...
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	26.3.0.3 It should be noted that the AEMP will be updated as the Project progresses through consultation and in light of the data emerging from the monitoring undertaken. This is seen as an essential part of the process to validate the findings of the...
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	26.3.0.8 It is intended that the AEMP for the Project will be based on lessons learnt from the implementation of the AEMP that will be established for the Swansea Bay tidal lagoon. This will enable an integrated assessment of the potential effects of ...
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	26.4.0.1 Under Article 6 of the Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora (the ‘Habitats Directive’) an assessment is required where a plan or project may give rise to significant effects upon a Na...
	26.4.0.2 The requirements of the Habitats Directive are transposed into UK law through the Habitats Regulations. In addition, it is a matter of UK Government policy (ODPM Circular 06/2005) that sites designated under the 1971 Ramsar Convention for the...
	26.4.0.3 As the assessment requirements of the Habitats Directive have been applied since its inception, it has become generally accepted that the process comprises four stages (European Commission, 2002).  
	26.4.0.4 Compensatory measures are only relevant where a plan or project is agreed to, following a negative outcome of an appropriate assessment under Regulation 61 of the Habitats Regulations, and if it is in line with the provisions for derogation u...
	‘If the competent authority are satisfied that there being no alternative solutions, the plan or project must be carried out for imperative reasons of overriding public interest (which, subject to paragraph (2), may be of social or economic nature), t...
	26.4.0.5 Regulation 66 refers to the requirement for compensatory measures in the following terms:
	‘where in accordance with regulation 6 (considerations of overriding public interest)
	a) a plan or project is agreed to, notwithstanding a negative assessment of the implications for a European site or a European offshore marine sites, or
	b) a decision, or a consent , permission or other authorisation, is affirmed on review, notwithstanding such an assessment, the appropriate authority must secure that any necessary compensatory measures are taken to ensure that the overall coherence o...
	26.4.0.6 At this early stage any discussion regarding compensatory measures must be taken in the context of the HRA being in its early stages and so the extent of any compensatory requirement is not yet quantified. However, in line with the precaution...
	26.4.0.7 Should any compensation measures be required, they will all meet the following criteria (taken from Tyldesley and Chapman, 2013):
	26.4.0.8 It is expected that the Evidence Plan process will play a key role in defining the extent of impacts and any associated compensation requirement. Further details of the Evidence Plan are given in Chapter 2 Proposed Approach.
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