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18.0 Cultural Heritage: Marine and Terrestrial 
 
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 
have produced numerous important archaeological remains from a range of 
periods, including the Caldicot Bronze Age boat, the Romano-British boat from 
Barlands Farm, and the site Goldcliff, where an array of Iron Age wooden structures 
was revealed by the sea. Excavation and recording of such sites has taken place in 
often harsh and very challenging conditions on the exposed mud flats, and much 
of our knowledge is the result of a small number of individuals and organisations 
such as the Severn Estuary Levels Research Committee. Introduction 

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 
have produced numerous important archaeological remains from a range of 
periods, including the Caldicot Bronze Age boat, the Romano-British boat from 
Barlands Farm, and the site Goldcliff, where an array of Iron Age wooden structures 
was revealed by the sea. Excavation and recording of such sites has taken place in 
often harsh and very challenging conditions on the exposed mud flats, and much 
of our knowledge is the result of a small number of individuals and organisations 
such as the Severn Estuary Levels Research Committee.  

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 in 
particular has gone a long way in understanding these periods of change, and the 
resultant buried ground surfaces dating to different periods that might be 
expected. The shifting forces of the Severn similarly reveal remains such as wooden 
structures, and even footprints, which have been covered by silt and sand for 
centuries or millennia.  

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 framework for 
assessing the nature and significance of such effects, which has been guided by 
pre-application consultation and meetings with key heritage stakeholders.   
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18.2 Scope of potential impact to be assessed 

18.2.1 ‘Historic assets’ and ‘heritage assets’ 

18.2.1.1 Planning Policy Wales 7th Edition (Section 6.1) (Welsh Government, 2014) utilises 
the term ‘historic environment’ as encompassing archaeology, ancient 
monuments, Listed Buildings, Conservation Areas and historic parks, gardens and 
landscapes. Cadw’s Conservation Principles for the Sustainable Management of the 
Historic Environment in Wales (the ‘Conservation Principles’) (Cadw, 2011) uses 
the term ‘historic assets’ for elements of the historic environment, and this term 
will be used for assets in both Wales and England to avoid confusion. The term 
‘historic asset’ should be read as synonymous with ‘heritage asset’ as defined by 
the National Planning Policy Framework (‘the Framework’) (Department for 
Communities and Local Government, 2012). Historic assets are defined by the 
Conservation Principles as ‘any part of the historic environment to which people 
have given a distinctive historical association or identity.’  

18.2.2 Potential Impacts 

18.2.2.1 The heritage assessment will address the potential effects of the Project upon the 
historic environment and historic assets. This will include both ‘marine’ assets and 
‘terrestrial’ assets. ‘Marine’ historic assets include stratified deposits of 
archaeological interest and potential, as well as remains on the seabed including 
shipwrecks and other potential artefacts. ‘Terrestrial’ historic assets also include 
stratified deposits of archaeological interest and potential, as well as 
archaeological remains, designed and historic landscapes and important buildings. 
Modelling and assessment of former ground levels will have a great deal of overlap 
between ‘marine’ and ‘terrestrial’ deposits, due to the particular environment of 
the Severn Estuary, and a ‘joined up’ approach considering both marine and 
terrestrial evidence will be used.  

18.2.2.2 The historic environment and its historic assets may be physically affected by the 
Project, both directly (such as from construction of the breakwaters) and indirectly 
(such as from alterations to existing tidal regimes). The historic environment may 
also be affected in a non-physical manner, through the alteration of the settings of 
historic assets. Both physical and non-physical effects will be assessed.  

18.2.2.3 The key questions which the assessment will address are: 

i. What direct physical effects will the Project have upon the historic 
environment and historic assets? This will include consideration of both 
construction impacts such as from the tidal wall itself, and associated 
infrastructure, as well as operational impacts such as from dredging 

ii. What indirect effects will construction have upon the historic environment 
and historic assets? An important consideration will be any effects that the 
Project will have upon the tidal processes within the estuary, and thus any 
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indirect effects upon archaeological remains (such as, for example, through 
changes in estuary bed scouring rates, or rates of sediment deposition) 

iii. What non-physical effects will the Project have upon the historic 
environment and historic assets? The significance of historic assets may be 
altered, either adversely or beneficially, through the alteration of their 
‘setting’. Setting comprises the surroundings from which an asset may be 
experienced, and it contributes to its overall historic significance  

18.2.3 Specific important heritage considerations 

18.2.3.1 The key issues associated with the construction phase are likely to be as follows: 
the construction of the breakwaters; the dredging of any material used to form the 
walls (or similar construction techniques); the excavation of the turbine housing 
‘construction trench’; and changes to the tidal regime both within and outside of 
the lagoon. The latter point will include possible de-watering of wetlands 
associated with a reduction of the upper range of the tidal cycle and erosion caused 
by changes to the tidal regime and the constriction of the estuary. The scope of 
these changes will not be limited to the area within and adjacent to the lagoon (i.e. 
on the Welsh side of the estuary) but will include possible effects upon deposits 
and sites along the English coastline. From a specifically terrestrial standpoint, the 
key issues associated with the construction phase are likely to arise from the 
construction of onshore cable routes and at the landfall of the breakwaters. The 
construction of any associated infrastructure also has the potential to impact upon 
archaeological remains. 

18.2.3.2 An understanding of the geological and in particular the sedimentary sequence 
within the estuary, used in conjunction with an understanding of the sequence of 
sea level changes over the c.1,000,000 history of hominid occupation of Britain, 
will be key to understanding the archaeological potential within the inter-tidal and 
sub-tidal zones. The wetlands adjacent to the Project are characterised by a 
sequence of deposits that are of high national importance on the basis of the 
known archaeological sites and palaeo-environmental remains that they contain. 
These deposits have been recorded across the inter-tidal zone and into the sub-
tidal areas on both sides of the estuary.  

18.2.3.3 As with the marine and intertidal remains, understanding the geological sequence 
within the terrestrial parts of the study area will be key to understanding its 
archaeological potential. The landscape within the vicinity of the Project is 
characterised by a complex sequence of sediments including peat and clays, the 
Wentlooge Formation, which characterise the terrestrial part of the Gwent Levels 
above the Mean High Water Spring (MHWS), and stretch out into the intertidal 
zone. These deposits can be up to 15m in thickness and have been found to contain 
extremely well preserved remains of activity dating from the Mesolithic period 
onward. Understanding the marine transgressions and regressions, and thus 
establishing when areas currently within the terrestrial zone have been submerged 
and when they have been dry land will be a key consideration of the assessment. 
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This will inform how the area may have been used during different periods, thus 
giving an indication of the potential archaeological remains. 

18.2.3.4 Detailed studies of the evolution of the Gwent Levels have been carried out by 
numerous authors, and recorded evidence shows a complex history of land 
reclamation from the Roman period onward. Remains within the area may include 
evidence of drainage, agriculture, settlement and wetland exploitation. The Gwent 
Levels, identified as a Landscape of Outstanding Historic Interest in Wales, is also 
noted for its exceptional preservation of both archaeological and 
palaeoenvironmental remains, facilitated by the waterlogged state of the area. 

18.2.3.5 Within the intertidal zone, the sites present range from fully terrestrial archaeology 
that relates to periods of lower sea level to sites associated with coastal 
exploitation such as fish traps. Sites associated with access to the sea for boast 
(quays, hards, etc.) are also present but are likely to be a lesser issue. 

18.2.3.6 The other main type of historic asset that may be affected by the Project is wrecks. 
This includes wrecks known from hydrographic surveys and/or diver activity within 
the estuary, currently unknown sites that lie buried within sandbanks and seabed 
sediments and wrecks within the inter-tidal zone that are preserved in the muds 
that overly the peat deposits within these areas. Consideration will have to be 
given to the possibility that wrecks may be affected by changes to the tidal regime 
(principally erosion) as well as direct physical impact from construction and 
dredging. 

18.2.3.7 The general distribution of known wrecks is one of a thin scatter of mostly 19th 
and 20th century wrecks that would have a lower level of importance than 18th 
century or earlier vessels. Most of the known wrecks lie away from the sandbanks 
that are common within the area. The area of sandbanks represents the offshore 
area with the greatest potential for the presence of currently unknown wreck sites. 

18.3 Existing baseline data, consultation and need for survey 

18.3.1 Existing baseline data 

18.3.1.1 Key sources regarding existing baseline data are set out in detail in sections 
18.4.3.3 and 18.4.4.2 below. Section 18.4 (‘proposed assessment methodology’) 
also sets out the available techniques for gathering further new information on the 
historic resource. In this regard a ‘tiered’ assessment approach is proposed, agreed 
in-principle during pre-application engagement with heritage stakeholders. Staged 
assessment works will each inform the detailed scope and methodology of the 
next; also in consultation with key heritage stakeholders.  

18.3.2 Consultation carried out to inform the Scoping Report 

18.3.2.1 Pre-application consultation has been carried out with statutory heritage 
consultees and other heritage stakeholders in order to inform the current Scoping 
Report chapter. The objective of this consultation was to ensure that the scope and 
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the methodology of the assessment is appropriate, and advice provided by 
consultees has informed the content of this chapter. Consultation was based 
around two heritage meetings, which provided the opportunity for round-table 
discussion on the Project; the likely key heritage issues; and appropriate survey 
methodology.  

18.3.2.2 The first pre-application heritage meeting was held at the Cadw offices, Cardiff on 
8th December 2014. Attendees at the meeting comprised:  

i. Members of the Tidal Lagoon Cardiff Ltd Project Team 

ii. Cadw 

iii. Glamorgan Gwent Archaeological Trust (GGAT) 

iv. the Royal Commission on the Ancient and Historical Monuments in Wales 
(RCAHMW) 

18.3.2.3 The second pre-application heritage meeting was held at the English Heritage 
offices, Bristol on 16th January 2015. Attendees at the meeting comprised: 

i. Members of the Tidal Lagoon Cardiff Ltd Project Team 

ii. English Heritage 

18.3.3 Consultation during assessment 

18.3.3.1 Consultation with heritage stakeholders will be an important element of the 
assessment. Emerging baseline data will be discussed at stages during the 
assessment process, including data sets of existing information as well as results of 
new survey data. This data will include relevant studies such as those on current 
and post-development coastal processes, as well as heritage information. As the 
results of such surveys are not currently known, ongoing consultation is a measure 
which will ensure that the overarching assessment methodology is adapted and 
refined suitably during the assessment, through peer review. The opinion and 
expertise of heritage stakeholders with particular experience of the inter-tidal zone 
will be sought.  

18.3.3.2 Key stakeholders to be included in the assessment consultation include: 

i. The stakeholders listed above who have already been consulted at pre-
application stage (Cadw, GGAT, RCAHMW and English Heritage) 

ii. The archaeological advisors to North Somerset Council, Bristol City Council 
and South Gloucestershire Council 

iii. The Severn Estuary Levels Research Committee (SELRC). SELRC is an 
organisation that champions the archaeology of the Levels in England and 
Wales, and promotes archaeological research into the Severn Estuary. The 
opinion and advice of members of SELRC will be sought during the 
assessment process to guide the ongoing review of the methodology and 
interpretation of survey results 
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18.4 Proposed assessment methodology 

18.4.1 Key statute and policy 

18.4.1.1 Key statute and policy guiding the Cultural Heritage chapter will comprise: 

i. Ancient Monuments and Archaeological Areas Act 1979 

ii. Planning (Listed Buildings and Conservation Areas) Act (1990) 

iii. Planning Policy Wales 7th Edition (Welsh Government, July 2014) 

iv. Welsh Circular 60/96 ‘Planning and the Historic Environment: Archaeology’ 
(1996) 

v. Welsh Circular 61/96 ‘Planning and the Historic Environment: Historic 
Buildings and Conservation Areas’ (1996) 

vi. Marine and Coastal Access Act (2009) 

vii. UK Marine Policy Statement (HM Government 2011) 

viii. Historic Environment Strategy for Wales (Welsh Government, 2013) 

ix. Rules of the Annex to the UNESCO Convention on the Protection of 
Underwater Cultural Heritage (2001, adopted by the UK government in 2005) 

x. Merchant Shipping Act (1995) 

xi. Protection of Military Remains Act (1986) 

xii. Protection of Wrecks Act (1973) 

18.4.1.2 Pertaining to Wales, the guidance on development management and the historic 
environment set out in Planning Policy Wales (PPW) will provide the key policy 
framework for the heritage report. Thus the ‘Objectives’ of PPW and its emphasis 
on ‘Working with others’ will be at its core. The guidance includes specific advice 
regarding the treatment of ‘Archaeological remains’; ‘Listed buildings’; 
‘Conservation Areas’; and ‘World Heritage Sites and historic landscapes, parks and 
gardens’. Pre-application consultation with Cadw has established that a Heritage 
Bill is to be presented to the Welsh Assembly in 2015 and, if enacted, is likely to 
come into force in 2016-2017 with accompanying guidance documents. Emerging 
policy and guidance will be reviewed and will inform the assessment as 
appropriate.  

18.4.1.3 For the assessment of sites in England, the National Planning Policy Framework 
(‘the Framework’) and the National Planning Practice Guidance will be the key 
guidance.  

18.4.2 Key guidance 

18.4.2.1 The following published professional guidance will form the framework for the 
assessment: 
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i. ‘Historic Environment Guidance for Wave and Tidal Energy’ – EH, Cadw, 

Welsh Government and Historic Scotland 2013. This is considered to be the 
lead guidance pertaining to the scope, methodology and content of the 
heritage report 

ii. ‘Historic Environment Guidance for the Offshore Renewable Energy Sector’ 
– Wessex Archaeology and COWRIE 2007. This guidance is also relevant, but 
the above guidance is considered to be more appropriate as lead guidance  

iii. ‘Joint Nautical Policy Committee (JNAPC) Code of Practice for Seabed 
Development’ - The Crown Estate 1998. This guidance is still generally 
relevant, but has been superseded by more recent guidance documents 
targeted at specific offshore development activities, such as the Wave and 
Tidal guidance referenced above. 

iv. ‘Coastal Heritage’ – Cadw n.d 

v. ‘Conservation Principles’ – Cadw 2011. The approach to defining the 
significance of historic assets set out in Conservation Principles will be 
utilised (evidential value; historical value; aesthetic value; and communal 
value) 

vi. ‘Conservation Principles’ – English Heritage 2008 (as above, for assessing 
significance in England) 

vii. ‘The Setting of Heritage Assets’ – English Heritage 2011  (for assessing non-
physical effects upon historic assets in England) 

18.4.3 Marine 

 Study area 

18.4.3.1 In order to take account of both direct and indirect effects a study area that 
extends some distance up and down the estuary, taking in the foreshore and 
marine areas, will be required. An example area of a 10km study area around the 
Project is shown in Figure 18.2, however the exact extent of the study area will 
depend upon the results of the Coastal Processes work. As it is assumed that this 
will not be complete at the start of the Cultural Heritage assessment, a study area 
based on informed estimates of the likely extent of the far-field effects of the 
Project will initially be used, and then refined as necessary according to the coastal 
processes results.  

Tiered approach to additional survey work through the assessment process 

18.4.3.2 A ‘tiered’ approach to additional survey work will be taken during the assessment 
process. The rationale behind this approach is that the results of each phase of 
survey work inform the requirement and scope of subsequent potential survey 
techniques. Such a tiered approach, allowing survey techniques to be properly 
focussed in the most effective manner, has been agreed as suitable during the pre-
application scoping.  
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 Desk-based assessment - sources of existing information 

18.4.3.3 The assessment will establish the baseline evidence for archaeological remains 
within the inter-tidal and sub-tidal components of the study area, and those 
elements of the terrestrial archaeological record that relate to maritime activity. In 
order to do this a number of existing data sources will be consulted (i.e. ‘desk-
based’ assessment), comprising: 

i. Records of wrecks and obstructions and historic charts of the estuary held by 
the UK Hydrographic Office (UKHO) 

ii. Cadw register of designated heritage assets 

iii. The Glamorgan Gwent Archaeological Trust Historic Environment Record 

iv. The National Monuments Record for Wales 

v. Historic mapping at the Glamorgan Archives, Cardiff and the Gwent Archives, 
Ebbw Vale 

vi. Central Register of Air Photography for Wales 

vii. A site visit/walkover 

viii. English Heritage Archives (EHA), for sites along the English coast that may be 
affected, aerial photographs (unless these are also held by the Welsh 
Assembly Government archive) and wrecks within the English half of the 
estuary 

ix. Somerset Historic Environment Record, for sites along the English coast 

x. Historic maps held by the Somerset Record Office 

xi. Key studies that have already been undertaken, including the Rapid Coastal 
Zone Assessment Surveys (RCZASs). 

18.4.3.4 Initial analysis of the UKHO database indicates that there are no known wrecks or 
obstructions situated directly under the line of the Project (Figure 18.2). However, 
vessels have been reported as lost in the vicinity such as Longley Lass, sunk in 1927. 
Other wrecks, whose identity is as yet unknown, have been identified by UKHO 
surveys within the vicinity of the breakwaters. Figure 18.2 shows the UKHO wrecks 
and obstructions recorded within 10km of the breakwaters. As discussed above, 
this 10km area forms only an example, and the extent of the study area will be 
defined with reference to coastal processes studies. Table 18.1 details the UKHO 
record of wrecks, obstructions and fouls within 1km of the breakwaters (see Figure 
18.2). 
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Table 18.1 UKHO record of wrecks, obstructions and fouls within 1km of the 
breakwaters. See Figure 18.2 for the location of each record. 

Obstruction type/name Description  State 
Unknown  Wreck Live  
Unknown Wreck Live 
Unknown Wreck Live 
Carbon Steam Barge Dead 
Longley Lass Wreck Dead 
Lily Wreck Dead 
Obstruction Possible intact wreck Live 
Obstruction Geological feature Live 
Obstruction Geological feature Live 
Foul Geological Features Live 
Foul Possible Scour around small wreck Live 
Note: in the ‘State’ column ‘Live’ refers to circumstances when seabed remains 
have been identified by surveys. The three ‘dead’ wrecks were all known to have 
been lost in the area, but their remains have not found by surveys.  

18.4.3.5 While the extent of direct impacts associated with hydrological changes in the 
estuary has not yet been determined, the RCZASs and other detailed studies have 
identified various intertidal features which may be affected by changes in the 
hydrodynamic regime. Archaeological sites within the estuary potentially sensitive 
to changes of this nature include landscape-scale remains such as Wentlooge 
deposits and evidence of land reclamation, both of which may also be directly 
affected by the construction of the breakwaters, and more discrete features such 
as fish traps. Remains of the latter have been recorded at Woodspring Bay, on the 
English coastline facing the location of the Project.  

18.4.3.6 The evidence from the local and national archaeological databases and historic 
maps and air photos will be supported by information from published studies and 
grey literature. This will include reports compiled for the Severn Tidal Power 
Strategic Environmental Assessment (SEA) and publications arising from the Severn 
Estuary Levels Research Committee.  

18.4.3.7 The crossover between the marine and terrestrial zones in terms of the known and 
potential prehistoric archaeological archaeology will be dealt with by adopting a 
seamless approach to the assessment for the periods up until the sea level reaches 
approximately its current level.  

 Unmanned Aerial Vehicle survey and LiDAR survey 

18.4.3.8 The pre-application consultation has established that the use of Unmanned Aerial 
Vehicle (UAV) survey and use of LiDAR (Light detection and ranging) survey will be 
informative techniques to provide further information on the potential for 
currently unrecorded archaeological remains within the study area, as well as 
defining currently known sites further. Initial discussion has been held with 
specialist companies carrying out UAV photographic survey, and it has been 
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established as a suitable technique. For example, geo-located photographic images 
may be produced for use with Geographic Information Systems (GIS) at a resolution 
of up to 2cm per pixel. LiDAR would be a suitable technique for establishing the 
presence of palaeo-channels and other topographic information of aid to informing 
on archaeological potential. The detailed use and scope of these techniques will be 
established following the initial analysis of existing information (‘desk-based’ 
research), in consultation with the noted heritage consultees.   

 Walkover Survey (inter-tidal zone) 

18.4.3.9 A visual site inspection comprising of a walkover survey will be informed by the 
preceding phases of work i.e. the desk-based research and use of techniques such 
as UAV/LiDAR. The objective of the walkover survey will be to examine potentially 
significant historic assets identified and to gain further information on their form, 
date and heritage value. Given the difficult physical conditions of carrying out field 
investigation in the inter-tidal zone, this informed and focussed approach has been 
agreed as suitable and effective during the pre-application scoping process. The 
walkover survey will include detailed photographic record; written description; and 
measurements (utilising GPS to complement the other GIS-based data sets). There 
are likely to be some restrictions to the walkover survey, including ecological 
restrictions (e.g. nesting birds).  

Geotechnical Cores 

18.4.3.10 The above stages of the assessment process will assess the extent to which current 
geotechnical coring within the area of the site and the estuary as a whole is able to 
interpret the archaeological sites and deposits that will be affected by the Project. 
Where there is a need for further information this will be highlighted as a possible 
requirement for further survey, and will be a matter to be discussed with the 
heritage consultees (identified in section 19.3.5.2 above). The principal area of 
concern for any geotechnical work will be to identify the level within the 
sedimentary sequence that deposits with archaeological potential survive, and the 
level of that potential. This approach will be seamless between the coastal 
wetlands and the fully sub-tidal parts of the study area. 

Geophysical Data Analysis 

18.4.3.11 The analysis will require the archaeological assessment of marine geophysical data, 
including sidescan, magnetometer, seismic and bathymetry. The seismic and 
bathymetric data assessments will be used in conjunction with the geotechnical 
data to inform the production of an outline deposit model for the lagoon area. The 
sidescan, magnetometer and bathymetry data will be used to assess the known 
wrecks and identify any additional anomalies with archaeological potential on the 
surface of the seabed. The bathymetry, magnetometer and seismic data will be 
used to investigate the potential for the presence of buried shipwrecks, both within 
and away from the sandbanks. 
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Data Processing 

18.4.3.12 The data utilised by the assessment as a whole will be managed through GIS and 
databases. A metadata record will be produced at project inception and updated 
as required throughout the project. The approach will include the assessment of 
the positional accuracy of existing data records (often an issue offshore), and to 
take this into account when assessing the requirements for survey at EIA level as 
well as during the impact assessment. 

18.4.3.13 The research will include the collation of a gazetteer of archaeological sites. The 
main body of the gazetteer will flow from the nature of the evidence used to 
generate the entry, through a generic interpretation and identification to an 
archaeological potential rating. The intention is to build through tiers of evidence 
to a ‘professional judgement’ on the potential of the site to require consideration 
within the Impact Assessment. An assessment of heritage significance (Sensitivity) 
will be conducted in line with existing guidance. 

18.4.4 Terrestrial 

 Study area 

18.4.4.1 In order to provide suitably detailed information pertaining to potential 
archaeological remains within the footprint of onshore elements of the site, and to 
help characterise the heritage resource within its environs, a study area with a 1km 
radius will be utilised. This study area would include the footprints of onshore 
elements of the Project including cable routes and infrastructure, and a 1km radius 
around these elements. It should be noted that this study area pertains to physical 
development effects; a much larger study area will be used for non-physical 
effects, for which see section 18.4.4.4 below. 

 Data sources 

18.4.4.2 The assessment will establish the baseline evidence for archaeological remains 
within the terrestrial components of the site and study area. In order to do this a 
number of data sources would be consulted, comprising: 

i. Cadw register of designated historic assets (including Scheduled 
Monuments, Listed buildings, Registered Parks and Gardens, Registered 
Landscapes and Registered Battlefields); 

ii. The Glamorgan Gwent Archaeological Trust Historic Environment Record, for 
details of previously completed archaeological works in the vicinity and 
recorded heritage assets; 

iii. The National Monuments Record for Wales; 

iv. Historic mapping at the Glamorgan Archives, Cardiff and the Gwent Archives, 
Ebbw Vale; 
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v. Central Register of Air Photography for Wales, Welsh Government (or the 

RCAHMW air photograph collection if this is no longer available at the time 
of assessment); 

vi. Information from specific publications and studies addressing the area, such 
as RCZASs, The Gwent Levels: the evolution of a wetland landscape (Rippon 
1996) and The Severn Estuary: the evolution of a wetland landscape (Rippon 
1997), and publications by academics including Martin Bell, Michael Fulford 
and John Allen (many of which have been produced through the Severn 
Estuary Levels Research Committee); and 

vii. A site visit/walkover. 

18.4.4.3 Due to the connection between marine, terrestrial and intertidal archaeology in 
this area assessment of potential terrestrial remains will give detailed 
consideration to the marine and intertidal potential. Thus data sources used in the 
assessment of the marine and intertidal zones will, by proxy, also inform the 
assessment of terrestrial archaeological remains.  

Assessment of non-physical effects (settings assessment) 

18.4.4.4 The Historic Environment Guidance for Wave and Tidal Energy provides guidance 
on potential effects on the setting of historic assets, and states that they must be 
‘assessed adequately’. The guidance notes that ‘the degree to which a scheme has 
visual impacts on the historic environment is strongly related to the appearance of 
the proposed devices or structures’ (page 22). The Guidance is endorsed by Cadw, 
the Welsh Government and English Heritage, and will be the primary guidance 
regarding non-physical effects. Regarding historic assets in England, the English 
Heritage Settings Guidance will be utilised (English Heritage, 2011). Cadw is in the 
process of drafting Welsh settings guidance, and is likely to include a statement on 
setting in the draft Technical Advice Note to the Heritage Bill, which may be 
available from May 2015. The assessment will make use of such documents as they 
become available.  

18.4.4.5 The settings assessment will follow a staged approach. An initial ‘study area’ of a 
10km buffer around the Project will be utilised, although extended to 
approximately 15km on the English side (Figure 18.1). These will represent the 
minimal data gather areas, and where appropriate designated heritage assets may 
be included from beyond this area. In the North Somerset, for example, designated 
heritage assets which fall within the Zone of Theoretical Visibility (ZTV) along the 
ridge overlooking the Levels will be considered for inclusion in the assessment (see 
Figure 18.1 for ZTV over the ridgeline). This approach was discussed with heritage 
consultees at the pre-application meetings and agreed as acceptable and 
appropriate. Designated historic assets will include Scheduled Monuments; Listed 
buildings; Registered Parks and Gardens; Registered Battlefields; and Conservation 
Areas. Initial data review identifies that up to two thousand designated historic 
assets lie within the study area. The ZTV will be used to filter the initial ZTV dataset, 
which is anticipated to reduce the number of assets significantly. The ZTV to inform 
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the assessment will consider the screening effect of vegetation and buildings etc. 
The Landscape and Visual Impact Assessment carried out for the EIA will also 
inform the settings assessment.  

18.4.4.6 Initial data processing indicates that within the ‘bare-earth’ ZTV and 10km study 
area in Wales, there are: 

i. 53 Scheduled monuments 

ii. 29 Registered Parks and Gardens 

iii. 919 Listed buildings (all Grades) 

18.4.4.7 While in England, within the ZTV and extending to the 15km study area there are: 

i. 13 Scheduled monuments 

ii. 1 Registered Park and Garden 

iii. 174 Listed buildings (all Grades) 

18.4.4.8 Once this initial data set is established, the next step will be to identify which of 
the historic assets has a low tolerance to change as a result of the Project. This 
process will include a review of the designation descriptions provided by Cadw and 
English Heritage. Conservation Area appraisal documents will also be assessed 
during this stage. Those assets that are considered to have a low tolerance to the 
Project, will be proposed for further assessment, including field inspection. 
Ordnance Survey mapping and satellite imagery will also be utilised during this 
assessment. Further settings assessment will then determine which assets derive 
importance from their setting, and if so, how and why. Those historic assets 
considered to derive importance from a relationship with the seascape, for 
example, are likely to be considered to have a low tolerance to change within this 
seascape setting, and will be assessed in greater detail. This consideration will be 
guided by paragraphs 12.8 to 12.16 of the Wave and Tidal Energy Guidance. This 
notes that historic assets with a low tolerance will primarily include those with a 
specific association with the seascape. It may also include:  

i. assets which are prominent on the coast 

ii. views of monuments across the water from one piece of land to another 

iii. where visibility contributes to the context in which the asset is appreciated 
today, then it needs to be taken into account. For example, historic coastal 
defence batteries 

iv. past visibility from the sea (for example, features that could be ‘lined up’ 
from sea to provide a route through a channel) 

v. some submerged assets may have relationships with their surroundings that 
can be perceived and appreciated – the guidance does recognise this, 
however, as ‘rare instances’ 
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18.4.4.9 Examples of the assets which may fall within these criteria, and are known to lie 

within the ZTV and study area as outlined in the initial data scoping exercise above, 
include: 

i. the Scheduled multi-period site on Brean Down, prominent on the English 
coastline and including remains such as Bronze Age burial mounds and an 
Iron Age hillfort which may include views (to and from the assets) as a part 
of their significance; 

ii. the Grade II Listed West Usk Lighthouse and other assets of the same type; 

iii. The Scheduled gun batteries on Steep Holm and associated Listed buildings, 
which comprise features of historic coastal defence; 

iv. Penarth Registered Park and Garden with its ‘significant views’ (as defined by 
Cadw) looking seaward from the Welsh coast. 

18.4.4.10 The objective of this assessment approach is therefore to identify those historic 
assets that may actually be affected by the Project, and to focus an appropriate 
level of assessment and research on these. This approach will provide highly 
informative, focussed and manageable information for stakeholders, including the 
public, to read.  

18.4.5 The Gwent Levels Landscape of Outstanding Historic Interest 

18.4.5.1 Part of the Gwent Levels Landscape of Outstanding Historic Interest lies within the 
tidal lagoon area (Figures 18.1 and 18.2). Pre-application consultation has 
established that an ASIDOHL(2) assessment will be carried out to assess the 
potential effects of the Project (both physical and non-physical effects) upon this 
landscape. Consultation has similarly established that an ASIDOHL(2) assessment 
is not required for the Lower Wye Valley Landscape of Outstanding Historic 
Interest, due to the lack of inter-visibility, and therefore will not be carried out.  

18.4.6 Assessment of historic asset significance and development effect 

18.4.6.1 The assessment of significance of historic assets will primarily be guided by the 
volumes ‘Conservation Principles’ by Cadw and English Heritage as relevant. These 
volumes identify significance as a combination of various values including the 
aesthetic, communal, evidential and historical. The guidance pertaining to 
‘significance’ as set out in the Historic Environment Guidance for Wave and Tidal 
Energy (Chapter 11) will also be of relevance.  

18.4.6.2 The assessment of the significance of the effect of Project will be expressed as a 
combination of the significance of the historic asset and the magnitude of the 
effect of the Project upon it. Emphasis will be placed on a focussed qualitative 
description of the key effects, with reference to national and development plan 
policy, statute and professional guidance.  

18.4.6.3 The assessment of effects will include consideration of in-combination or 
‘cumulative’ effects with regard to other consented or in-planning developments. 
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The assessment of cumulative effects will incorporate both physical and non-
physical impacts. In terms of impacts upon the setting of heritage assets, 
assessment would take into account the 10-15km setting study areas as defined 
above, in addition to designated heritage assets which may be affected beyond this 
area, such as those within the ZTV on the ridgeline overlooking the Somerset 
Levels. 

18.4.7 Mitigation 

18.4.7.1 Mitigation measures will be proposed as part of the assessment. Appropriate 
measures will be discussed with the heritage stakeholders during the assessment 
process, and may include long-term measures such as monitoring of particular 
areas. The detail of such measures will be set out in a separate Heritage 
Conservation Strategy, which will provide a framework for heritage monitoring, 
survey and recording during the construction and operational phases of the 
Project.  

18.4.7.2 Consideration of the effects of the Project following the implementation of 
mitigation will be provided.  

18.5 References 

Cadw (2011) Conservation Principles for the Sustainable Management of the 
Historic Environment in Wales 

Department for Communities and Local Government (2012) National Planning 
Policy Framework (NPPF) 

English Heritage (2011) Settings Guidance 

Historic Environment Guidance for Wave and Tidal Energy 

Welsh Government (July 2014) Planning Policy Wales 7th Edition 
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	2.0 Proposed Approach
	2.1 Proposed approach overview
	2.1.0.1 This Chapter sets out Tidal Lagoon Cardiff Ltd’s (TLC) proposed way forward for the ongoing work to undertake the Environmental Impact Assessment (EIA), the Habitats Regulation Assessment (HRA), the Water Framework Directive (WFD) assessment a...
	2.1.0.2 This scoping report has been submitted as the first formal consultation on the proposed scope of assessment works for the EIA for the Project.  It is intended that this document is a starting point for early discussions with statutory and non-...
	2.1.0.3 As the Project is likely to affect water bodies designated under the Water Framework Directive (WFD) (Directive 2000/60/EC), a WFD compliance report must also be provided to support the DCO application.  The WFD compliance report must identify...
	2.1.0.4 No MCZ are within the immediate vicinity of the Project, though the Project has the potential to effect MCZ further afield. Lundy MCZ is the closest designated MCZ to the Project. In addition, details of the North of Lundy candidate MCZ (cMCZ)...
	2.1.0.5 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 Nat...
	2.1.0.6 Planning Inspectorate Advice Note 10 (version 5, August 2013) describes how the Habitats Regulations Assessment (HRA) process should be undertaken for Nationally Significant Infrastructure Projects (NSIPs). As the Project is likely to affect o...
	2.1.0.7 Prior to the first step in the HRA, a site selection process to identify the list of European sites that will potentially affected has been drawn up, from which the final list of sites to be included for further assessment can be selected afte...
	2.1.0.8 The ‘potential impact pathway’ tables (Appendix 2.1), presents an initial view regarding the likelihood of a potential impact pathway between the Project and marine and coastal European sites along the Welsh and English coastline. The geograph...
	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...
	2.1.0.11 Modelling tools that describe key estuary processes are expected to play an important part of project delivery and inform both the environmental assessment (EIA, WFD and HRA) and engineering workstreams. For the environmental assessment, prim...
	2.1.0.12 As a separate workstream, TLC are working on an Ecosystem Enhancement Project (EEP) which aims to bring together nature conservation, flood management, climate change adaptation and socio-economic benefits throughout the Severn Estuary. This ...
	2.1.0.13 An outline timeline for the proposed submission of the DCO application is set out as follows:
	2.1.0.14 TLC envisage engagement with statutory and non-statutory consultees, the Evidence Plan and the Modelling Work Plan will feed into this timeline. This timeline will be further expanded and discussed with stakeholders and will include the estab...

	2.2 The Evidence Plan Process
	2.2.0.1 From September 2012, applicants of Nationally Significant Infrastructure Projects (NSIPs) located in England, or both England and Wales, have been able to agree evidence plans with relevant statutory nature conservation bodies (SNCBs) (Defra, ...
	2.2.0.2 An evidence plan is a formal mechanism to agree upfront what information the applicant needs to supply to the competent authorities to enable them to undertake the HRA of the proposed development. As the Project lies within Wales, there is no ...
	2.2.0.3 The Evidence Plan is a non-legally binding agreement between the applicant and the relevant SNCBs. The primary aim is to address a NSIPs potential impacts on European Sites through defining the data requirements for the HRA process specificall...
	2.2.0.4 TLC also consider that the Evidence Plan process could be used to guide the assessment of the Project in relation to the requirements of the WFD and potentially in relation to other assessments.

	2.3 The Modelling Work Plan
	2.3.0.1 The scope of EIA for tidal lagoon development in the Severn Estuary requires expert assessment across a number of topic areas.  These assessments are expected to be supported by a range of suitable modelling tools.  The technical resources to ...
	2.3.0.2 Of particular note is that the coastal processes scope will provide the focal point for describing the tidal environment which in turn links to other coastal process mechanisms which include waves and sediment transport. The same basis of esta...
	2.3.0.3 The involvement of multiple organisations in delivering the modelling requirements presents both opportunities and challenges.  One of the major opportunities for the project is being able to share experiences from a wider group of experts and...
	2.3.0.4 The likely components of the modelling work plan comprise:
	2.3.0.5 The combination of the Modelling Work Plan and Data Plan support the requirements of an Evidence Plan as set out by Defra (2012):
	I. Evidence to be collected:  “The evidence plan should set out the evidence that needs to be collected (e.g. type of surveys, timetable of surveys, approaches to modelling and the format of providing the evidence to the relevant SNCB) to meet the agr...
	2.3.0.6 A key part of the Modelling Work Plan will be the development of gateways at which TLC proposes that there is engagement with statutory consultees. It is envisaged that these gateways will be set at key stages over the timeline of the Project,...

	2.4 Ecological Enhancement Project
	2.4.0.1 The complexity of environmental challenges raised by the Project in the Severn Estuary is recognised by TLC and all relevant stakeholders.  TLC are also aware of the social and economic services rooted in this estuarine environment and how the...
	2.4.0.2 Core strands of the EEP include habitat creation for migratory and resident bird species, compliance with the WFD, flood and coastal risk management, habitat enhancement for migratory and resident fish populations and social and economic benef...
	2.4.0.3 It is intended that the EEP will provide the framework for delivery of any statutorily required compensatory habitat.  Where such habitats or other measures required for the Project are to be delivered, the ES and other application documents w...
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	3.1.0.2 An overview will also be given of the iterative process that has been undertaken in terms of considering alternative location sites and design options. Whilst the design evolution will continue throughout the EIA process, with mitigation measu...
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	Chapter 11 Land Quality and Hydrogeology 270215.pdf
	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).

	11.5 References


	Chapter 13 fish chapter 270215.pdf
	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)
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	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


	Chapter 19 navigation 260215.pdf
	19.0 Navigation and Marine Transport
	19.1 Overview of existing situation
	19.2 Scope of potential impact to be assessed
	19.3 Existing baseline data, consultation and need for survey
	19.4 Proposed assessment methodology
	Significance criteria
	19.5 References


	Chapter 20 Marine Noise 260215.pdf
	20.0 Marine Noise and Vibration
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	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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	23.1 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
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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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	‘where in accordance with regulation 6 (considerations of overriding public interest)
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	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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