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19.0 Navigation and Marine Transport 
 
19.1 Overview of existing situation  

19.1.1 Overview of Commercial Shipping Activity 

19.1.1.1 The Bristol Channel and Severn Estuary is an important shipping area with large 
ships from national and international destinations using the estuary's ports and 
anchorages.  The wider study area (as defined by the extent of Figure 19.1) is home 
to a number of significant commercial ports, in particular Bristol (Avonmouth and 
Royal Portbury Dock), Cardiff, Newport and Barry, with circa 8 smaller ports 
including Bristol City Docks and Bridgwater. Collectively these ports are an 
important part of the regional and national economy; in 2013 they handled around 
15.5 million tonnes of cargo. This represents approximately 4% of the UK total (DfT, 
2014). 

19.1.1.2 Commercial vessels enter the Severn Estuary from the south-west via the deep 
water approaches in the Bristol Channel. Those bound for Cardiff navigate to the 
northwest of Flat Holm whilst those transiting to Newport, Bristol or locations up-
estuary of the Severn Bridge crossings take the deep water channel between Flat 
Holm and Steep Holm (Figure 19.2). Vessels bound for Newport usually transit 
north of Flat Holm and south of Monkstone, then transit towards the Newport 
Channel. Vessels bound for Bristol and Sharpness navigate through the Bristol 
Deep and King Road channels, with vessels continuing to Sharpness on the tidal 
River Severn (STP, 2010).  

19.1.1.3 Port access is tidally restricted, with water levels at Bristol, Newport, Cardiff and 
Barry controlled by lock gates. Navigation to the ports is typically governed by the 
state of the tide with lock gates to the ports generally only operated for a number 
of hours on either side of the high tide, for example, ABP South Wales ports 
operate within an 8 hour tidal window (i.e. 4 hours either side of high tide).  

19.1.1.4 The latest ship movement data collated by the Department for Transport (DfT) 
from port data submissions (for 2013) indicates that together the main ports in the 
study area (i.e. Bristol, Cardiff, Newport and Barry) received approximately 3,800 
commercial vessels, with combined daily averages ranging between approximately 
7 and 15 vessels (DfT, 2014). Pilotage to the main commercial ports within the 
estuary is compulsory for the majority of large vessels (defined as vessels of 85 m 
Length Overall (LOA)), with pilots generally boarding in an area located to the south 
west of Barry (Figure 19.1).  

19.1.1.5 Other important commercial vessel activities include MW Marine Ferry Services 
(based in Weston-Super-Mare) which currently transports around 1,000 
passengers a year between Weston-Super-Mare, Cardiff and Flat Holm Island. 
There is also a well-established charter angling sector operating within the inner 
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Bristol Channel.  Waverley Excursions Limited operates the historic paddle steamer 
‘Waverley’ in the Bristol Channel in the summer months.  

19.1.1.6 The operation of the ports requires regular survey and dredging of navigation 
channels to allow access of the largest ships (draught up to 14.5 m) to pass through 
the locks. Material dredge for navigation purposes through maintenance dredging 
is disposed of locally at licensed disposal sites within the Severn Estuary system 
(Figure 19.3). Vessel movements associated with dredge activity form part of the 
navigational baseline. In 2012, the total amount dredged by the ports was 
approximately 1.5 million tonnes although the long-term annual average is 
approximately 3.3 million tonnes (Cefas, 2013). In addition, a range of dredging 
vessels operate in licensed marine aggregate areas located within, and adjacent to 
the study area (Figure 19.3).   

19.1.2 Overview of Harbour Authorities 

19.1.2.1 Statutory Harbour Authorities have a range of duties, roles and responsibilities 
within their jurisdictional area; typically this includes marine safety, managing 
marine traffic, Aids to Navigation, moorings, anchorage areas and maintaining 
channel depth. In addition, some harbour authorities also have Competent 
Harbour Authority status which relates to the provision of pilotage services.   

19.1.2.2 The Statutory Harbour Authority areas for the principal Harbour Authorities are 
shown in Figure 19.1. In summary, these are: 

i. The Bristol Port Company is the Authority for the eastern side of the Severn 
Estuary from Avonmouth to the island of Steep Holm and up the tidal River 
Avon to Bristol;   

ii. Associated British Ports (ABP) is the Statutory Harbour Authority, Competent 
Harbour Authority and Local Lighthouse Authority for the ports of Barry, 
Cardiff and Newport. ABP has jurisdiction immediately to the south and 
southwest from the Port of Barry; to the south of the Port of Cardiff and 
immediately seaward of the Port of Newport.  In summary, this equates to 
an area of responsibility from Lundy in the west, to Goldcliff in the east.  It is 
noted that the potential alignment of the Project passes through the limits 
of ABP Cardiff;   

iii. Gloucester Harbour Trustees is the Statutory and the Competent Harbour 
Authority for the tidal River Severn downstream of the weirs at Maisemore 
to Goldcliff;   

iv. Sedgemoor District Council acts as the Competent Harbour Authority for the 
Port of Bridgwater. It has jurisdiction within Bridgwater Bay and along the 
southern margin of Weston Bay, into the River Axe; and 
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v. Newport Harbour Commissioners is the Statutory and the Competent 

Harbour Authority for Newport Harbour. The main duties and responsibilities 
of the Commissioners, are the provision and maintenance of navigation aids 
and generally to ensure the safety of navigation within the Newport Harbour. 
They are also responsible for the provision of Pilotage, currently under a joint 
arrangement with ABP. Since 1 February 2005, ABP carry out the functions 
of Harbour Master (NHC, 2014). It is noted that the potential alignment of 
the Project passes through the limits of the Newport Harbour 
Commissioners. 

19.1.2.3 The location of the Project therefore lies partially within the Port of Cardiff and 
Newport Harbour Commissioners Harbour Limits.   

19.1.3 Overview of Port Activity 

19.1.3.1 The Port of Bristol is the largest port facility in the Bristol Channel and comprises 
Avonmouth and Royal Portbury Docks which together consist of 35 berths. The 
port is owned by The Bristol Port Company and handles a range of cargoes 
including forest products, containers, motor vehicles, metals and steel, fresh 
products and bulk cargo including coal, animal feeds, grain and liquids (Ship 
Technology, 2014). In 2013, the port handled approximately 10.6 million tonnes of 
cargo with dry and liquid bulk comprising the majority (85%) of handled freight 
(DfT, 2014). A naturally deep navigational channel enables deep draught vessels to 
reach Portishead Point at most states of the tide with localised dredging in the port 
entrance providing access for deep draught vessels throughout some 70% of the 
tidal cycle. The harbour and its operations are designed to accept Capesize vessels 
of up to 130,000 Deadweight Tonnage (DWT). However, The Bristol Port Company 
is planning to build a £600m Deep Sea Container Terminal (DSCT) at Avonmouth 
Dock. The DSCT will handle large container vessels and next-generation ultra large 
container ships with a draught of up to 16 m and a capacity in excess of 150,000 
DWT. 

19.1.3.2 The commercial docks at Barry, Newport and Cardiff are owned by ABP. The largest 
of these facilities (in terms of freight handled) is Newport which has a typical 
annual tonnage of around 2.5 million tonnes (DfT, 2014). The variety of cargoes 
handled at Newport includes fresh produce, forest products, general cargo, steel 
and various dry bulk commodities. Newport can accept vessels of up to 40,000 
DWT at its deep water berths; the limits on vessel size are 244 m length, 30.1 m 
beam and 10.4 m draught (ABP 2014a).  

19.1.3.3 Cardiff typically handles around 2 million tonnes of freight annually. Principal 
cargoes include fresh produce, liquid bulks, forest products and steel. Cardiff is also 
home to ABP's Cardiff Container Line, which offers two sailings a week of 
containerised cargoes to Warrenpoint in Northern Ireland. The container terminal 
also handles a weekly service to East and West Mediterranean countries. The port 
can accept vessels up to 35,000 DWT with limits of 198 m length, 27 m beam and 
10 m draught (ABP, 2014b). 
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19.1.3.4 The Port of Barry is located nine miles to the west of Cardiff and is a key facility for 

the region's chemical industry via the handling of liquid bulks. A total freight 
tonnage of 266,000 tonnes was handled in 2013 (ABP, 2014c; DfT, 2014). The 
maximum size of vessel accepted is 23,000 DWT with limits of 178 m length, 23.8 
m beam and 9.0 m draught (ABP, 2014c). 

19.1.3.5 The Port of Bridgwater has a typical annual tonnage of around 40,000 tonnes (DfT, 
2014). The Port is used mainly for the landing of aggregates and dry bulks. Very 
occasionally it plays an important strategic role in the transport of heavy loads for 
Hinkley Point Power Station (Sedgemoor District Council, 2014). 

19.1.4 Overview of Fishing Vessel Navigation 

19.1.4.1 The Severn Estuary and Bristol Channel fish community comprises over 100 
recorded species of fish, including a number of internationally and nationally 
designated estuarine and migratory fish species.  Further details of the fish present, 
including recreational and commercial fisheries are given in Chapter 13 Fish, 
including Recreational and Commercial Fisheries. In the vicinity of the Project, 
recreational angling accounts for almost all fishing with anecdotal evidence 
suggesting that the commercial fishery operating out of Cardiff collapsed around 
the turn of the century (circa 2000). However, there is a thriving charter angling 
sector based in Cardiff Bay with approximately 15 charter boat operators using the 
area. It is unknown at this stage whether these charter boats operate within the 
footprint of the lagoon.     

Overview of Recreational Vessel Navigation 

19.1.4.2 A range of recreational boating activities take place in the vicinity of the Project 
including keel boat racing/cruising, motor boating and dinghy sailing. Many of 
these activities are formally carried out through Royal Yachting Association (RYA) 
training centres and yacht/sailing clubs, of which there are several located in the 
study area. These include Cardiff Bay Yacht Club, Cardiff Yacht Club, Penarth Yacht 
Club, Newport and Uskmouth Sailing Club, Rhymney River Motor Boat Sail and 
Angling Club, Clevedon Sailing Club and Portishead Yachting and Sailing Club. The 
proposed location of the Project lies within or near to known boating areas and sail 
cruising routes (Thomson, 2007). For principal routes and areas, see Figure 19.4.   

19.1.4.3 By far the largest concentration of pleasure craft within the study area are found 
in Cardiff Bay, within the area impounded by the Cardiff Bay Barrage. In total, 
approximately 1,200 berths are available, with Cardiff Bay Yacht Club (500 berths), 
Cardiff Marina (350 berths) and Penarth Marina (340 berths) the primary locations 
for vessel mooring. Other large marinas in the area include Bristol (450 berths) and 
Portishead (250 berths).     

19.1.4.4 Maritime search and rescue within the study area is carried out by the Royal 
National Lifeboat Institute (RNLI), Her Majesty’s Coastguard and the Severn Area 
Rescue Association (SARA). The location of stations is shown in Figure 19.3.  Other 
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uses of the sea area within the wider study area include military exercises and firing 
ranges; a dedicated firing range is located in Bridgwater Bay and further area is 
located down-estuary of the Severn Bridge crossing (see Figure 19.3).   

19.2 Scope of potential impact to be assessed 

19.2.0.1 The EIA will identify and assess the degree of the potential impact during all phases 
of the Project including construction, operational and decommissioning.  The wider 
study area (see Figure 19.1) provides a context for the Navigational chapter.  With 
respect to the Navigational Risk Assessments (NRAs) and supporting marine traffic 
survey, a detailed study area will be evaluated covering the footprint of the tidal 
lagoon and a sea area from Lavernock Point to the Port of Bristol.  The EIA will 
assess potential impacts on the following receptors: 

i. Commercial shipping, including ferry activity, into the study area ports; 

ii. Maritime search and rescue; 

iii. Dredging and aggregate operations; 

iv. Other marine operations e.g. military use, access to any offshore facilities 
(e.g. outfalls, intakes);  

v. Fishing vessel navigation; and 

vi. Recreational vessel navigation. 

19.2.0.2 A series of preliminary scoping meetings have already been held with key 
stakeholders. During these meetings a number of potential issues were identified. 
Key issues which the EIA process will need to evaluate are summarised below. 
These can be divided into 'direct' and 'indirect' impacts: 

Direct Impacts 

i. Increased transit times due to the physical presence of structures. There 
are three distinct themes to consider: 

a. Tugs used at the Port of Cardiff are also used at the Port of Newport 
and other ABP South Wales ports, such as Barry and Swansea.  ABP 
South Wales is run as a business unit administered from Cardiff.  Tugs 
servicing the ABP South Wales ports will move along the coast in the 
vicinity of Cardiff and Newport as shown in Figure 19.2. If the coastal 
route is relocated further offshore as a result of the Project, the 
increased journey times will have an impact on port procedures and 
resources, particularly as these journeys are often constrained by the 
operational tidal regimes at each Port.   

b. Vessels with shallow draughts pass to the north of Monkstone 
Lighthouse to save time on inward and outward bound voyages to and 
from Newport (Figure 19.2).  The Project would impede this route. 
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c. Transit times to spoil grounds will require evaluation, especially in the 

case of the Cardiff Grounds disposal site which will be enclosed by the 
Project, thereby making it unviable. Similar consideration will be 
required for aggregate dredgers although this element is being 
considered separately within Chapter 24 Socio-economics. 

ii. Increase in collision risk due to reduced sea area and space for manoeuvring.  
This is especially relevant (i) during the construction phase where 
construction craft will be operating and submerged infrastructure will be 
present; and (ii) for recreational navigation which currently transits outside 
of shipping routes.  This will include an assessment of the increase in risk 
during restricted visibility (i.e., fog).   

iii. Contact risk between vessels and the physical presence of structures.  This is 
particularly relevant for vessels transiting along the Cardiff navigational 
channel as the Project is leeward (downwind) with respect to the prevailing 
wind direction.   

iv. Explosive anchorages (i.e. locations where vessels with explosives on board 
can anchor safely, which is an activity licensed by the Health and Safety 
Executive’s (HSE) Explosives Inspectorate). The footprint of the Project may 
impinge upon the nominated explosive anchorages to the south of Newport 
(see Figure 19.3).  

v. Recreational concerns. The footprint of the Project overlaps with established 
racing areas and cruising grounds (see Thomson, 2007). This may potentially 
have socio-economic consequences. (Potential socio-economic impacts will 
be informed by outcomes from the navigation assessment but will be 
considered in a separate EIA chapter (Chapter 24 Socio-economics)). 

vi. Light pollution (background light levels).  The potential effects of lighting 
lagoon structures on navigation.   

Indirect Impacts 

i. Lagoon inflow and outflow close to the turbines. This could have an effect 
upon the directional stability of passing vessels and potentially those using 
lock gates. This is particularly relevant for small vessels and recreational craft. 

ii. Tidal range. Evaluation of the effect of tidal changes to lock gate operation.  
Vessels unable to lock in may not be able to return to deep water and ground 
in the approach channels.  Changes in tidal range may also affect the risk of 
grounding. 

iii. Tidal speed and direction. This may affect ship manoeuvring and pilotage, 
including room for manoeuvre in tidal conditions; vessels at anchor waiting 
for a clear lock; in an abort situation; or suffering a navigational emergency. 
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iv. Wave reflection.  This may affect ship manoeuvring in the vicinity of the 

lagoon seawalls. 

v. Sediment deposits. Consideration will need to be given to potential changes 
in long-term siltation patterns caused by the Project. The EIA will assess how 
this could affect navigational requirement through maintaining navigable 
depths and subsequent changes to maintenance dredge 
requirements/disposal operations. 

vi. Height and shape of the lagoon. Evaluation of any effects on radar, including 
radar reflection causing second trace echoes or the Project masking smaller 
vessels which will increase marine risk. 

vii. Locks in the lagoon. Small craft using these locks wishing to access the 
Rhymney River may present an obstruction to other vessels navigating in the 
area.  This could impede the safe navigation of passing vessels. 

viii. Sheltered anchorage. Cardiff Pool, to the south of Cardiff, is a sheltered 
anchorage used by vessels which cannot anchor off Barry in strong South 
Westerly winds. The Project is close to the limits of this anchorage area. 

ix. Effects on aids to navigation. Buoyage is currently based upon existing deep 
water channels; new buoyage will need installing. Existing fixed aids to 
navigation may need to be moved or changed in character to accommodate 
new navigation channels.   

19.2.0.3 The cumulative effects of the Project together with other projects will also be 
considered.  Potential cumulative projects are listed in Chapter 3 Structure of the 
Environmental Statement and of particular importance to navigation will include 
Bristol Port’s plans to develop a new deep sea container terminal (DSCT) at 
Avonmouth; the proposed tidal lagoon in Swansea Bay and the proposed Longbay 
Seapower West Somerset lagoon.  

19.2.0.4 Cumulative effects will be considered through an evaluation of each individual 
scheme, in relation to commercial shipping and recreational navigational activities.  
The cumulative assessment will consider the degree of the combined impact(s) 
during all phases of the Project development including construction, operation and 
decommissioning.   

19.3 Existing baseline data, consultation and need for survey 

19.3.0.1 Key information on navigation and marine transport within the study area will be 
collected through consultation with local stakeholders.  These include:  
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Table 19.1   Navigation consultees 

Port Operators and Harbour Authorities  
The Bristol Port Company 
Associated British Ports 
(Newport, Cardiff and Barry) 
 

Cardiff Harbour Authority 
Newport Harbour 
Commissioners 
Gloucester Harbour Trustees 
Bristol City Council 
 

Sedgemoor District Council 
(Port of Bridgwater) 
Canal & River Trust 
(Sharpness Port Authority)  
 

Commercial Marine Interests 
British Marine Aggregate 
Producers Association (BMAPA),  
Lafarge Tarmac and Severn Sands 

MW Marine (Weston Ferry) 
Fishing (Welsh Assembly 
Government, Inshore Fisheries 
and Conservation Authorities) 
 

Penarth Quays Marina 
Cardiff Bay Marina 
Bristol Marina. 
Portishead Quays Marina 
 

Organisations Associated with Navigation and Safety 
Maritime and Coastguard Agency 
(MCA) 
Royal National Lifeboat 
Institution (RNLI) 

Trinity House 
The Severn Area Rescue 
Association (SARA) 
 

Her Majesty’s Coastguard 
(HM Coastguard) 
 

Recreational User Groups 
The Royal Yachting Association 
(RYA) 
Bristol Channel Yachting 
Association 
The Welsh Yachting Association 
(RYA Cymru Wales) 
Cardiff Bay Yacht Club 
Cardiff Yacht Club 
Chepstow and District Yacht Club 
Chepstow Boat Club 
Cabot Cruising Club 
 

Newport and Uskmouth 
Sailing Club 
Penarth Yacht Club 
Lydney Yacht Club 
Thornbury Sailing Club 
Shirehampton Sailing Club 
Portishead Cruising Club 
Bristol City Harbour Office 
Bristol Avon Sailing Club 
Bristol Cruising Club 
 

Rhymney River Motor Boat 
Sail and Angling Club 
Portishead Yachting and 
Sailing Club  
Canoe Wales  
Weston Bay Yacht Club 
Burnham Sailing Club 
Watchet Harbour Marina 
Clevedon Sailing Club 
 

19.3.0.2 This information will be augmented by public domain datasets e.g. Department for 
Transport (DfT) shipping and port statistics and MCA Automatic Identification 
System (AIS) data, provided through planning authorities (for example, the Marine 
Management Organisation) providing key information regarding: 

i. Number of ship/port calls; 

ii. Vessel type and draughts; 

iii. Vessel transit tracks; and 

iv. Vessel voyage information (including port of origin and destination). 

19.3.0.3 Data on existing dredging activities for port access channels, frequency and quality 
of sediments will be requested from The Bristol Port Company, ABP (for Cardiff, 
Newport and Barry) and from Cardiff Harbour Authority (who also dredge the 
seaward approach channel to Cardiff Bay Barrage at least once a year). Data will 
also be requested from the aggregate companies (including those listed in Table 
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19.1) regarding the nature of vessel movements to, at and from aggregate licence 
areas. 

19.3.0.4 Marine accident-incident statistics are required for the NRAs. This information will 
be collected from the Marine Accident Investigation Branch (MAIB), the RNLI, 
SARA, and the local Harbour Authorities. 

19.3.0.5 The MCA guidance note 'Offshore Renewable Energy Installations (OREIs) - 
Guidance on UK Navigational Practice, Safety and Emergency Response Issues' 
Marine Guidance Note (MGN) 371 (M+F) advises that: "An up to date traffic survey 
of the area should be undertaken within 12 months prior to submission of the 
Environmental Statement" (MCA, 2008a). Accordingly, the following surveys will 
be carried out covering the detailed study area: 

i. An AIS survey of at least 42 days, covering selected weeks to characterise 
annual movements.  This data will be up-scaled to create a dataset covering 
a one-year period;  and 

ii. A Radar survey, covering a winter and summer period.  

19.4 Proposed assessment methodology 
 
Navigational Risk Assessments 

19.4.0.1 A set of NRAs will be undertaken to evaluate the Project and its effects. These 
assessments will be prepared using industry best practice and nationally accepted 
standards for the production of such assessments including:  

i. Section 4 of the ‘Guide to Good Practice on Port Marine Operations, prepared 
in conjunction with the Port Marine Safety Code (PMSC)’ providing guidance 
on Risk Assessment type and content (DfT, 2013); 

ii. International Maritime Organization (IMO) Formal Safety Assessment 
processes (IMO, 2013); and  

iii. Industry best practice on Marine Navigational Risk Assessment applying the 
principles of 'As Low As Reasonably Practicable' (ALARP).  

19.4.0.2 The NRAs will also take into account guidance provided in the:  

i. MCA guidance document MGN 371 (M+F), ‘Offshore Renewable Energy 
Installations (OREIs) - Guidance on UK Navigational Practice, Safety and 
Emergency Response Issues’ (MCA, 2008a); and 

ii. ‘Offshore Renewable Energy Installations (OREIs) - Guidance to Mariners 
operating in the vicinity of UK OREIs’ MCA, 2008b. 
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19.4.0.3 The assessments will involve ongoing consultation with stakeholders; this will 

include hazard identification and risk assessment workshops. This will be 
particularly important for Harbour Authorities who have to discharge their 
statutory obligations in respect of managing marine risk, pilotage and aids to 
navigation through the phases of the Project. 

19.4.0.4 The assessment will draw upon findings from other topics, most notably Chapter 8 
Coastal Processes, Sediment Transport and Contamination. This chapter will 
provide details of possible environmental changes within the study area (including 
potential changes to water levels, flow velocity, sediment transport and 
morphological evolution of the coast and seabed).  Findings from the Navigation 
and Marine Transport topic will also help inform the assessment of potential Socio-
economic impacts in Chapter 24 Socio-economics, arising from any changes to 
commercial fishing and marine aggregate operations, as well as recreation/ 
tourism (specifically sailing/ boating activities).   

19.4.0.5 If required, hydrodynamic ship simulation studies will be undertaken, in 
consultation with stakeholders, to evaluate if changes in the physical environment 
will adversely affect shipping.   

Environmental Impact Assessment 

19.4.0.6 Following the completion of the NRA, an evaluation of the significance of potential 
impacts identified will be undertaken based on the following methodology. 

Significance criteria  

19.4.0.7 Impacts on shipping and navigation receptors, formulated during the NRA process, 
will be assessed during the EIA using a consistent scale of sensitivity and 
magnitude, as described in the following sections.  

Sensitivity 

19.4.0.8 A shipping and navigation receptor can only be sensitive if there is a pathway 
through which an impact can be transmitted between the source activity and the 
receptor. When a receptor is exposed to an impact, the overall sensitivity of the 
receptor is determined and that process incorporates a degree of subjectivity.  
Sensitivity assessments for shipping and navigation receptors will use the following 
sources, information gathered during the NRA, and applied expert opinion to 
define the sensitivity of a receptor: 

i. Outputs of the hazard workshops; 

ii. Level of stakeholder concern; 

iii. Number of transits of specific vessel and/or vessel type; and 

iv. Lessons learnt from existing renewable energy developments. 
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19.4.0.9 For the purposes of assessing the impact to marine receptors a sensitivity must be 

judged. The criteria is ranged from neutral (sensitivity) to very high. The greater 
the safety impact and/or the lower the ability to adapt to the impact, the greater 
the sensitivity. A safety impact is classified as any impact that may influence the 
navigational safety of the marine receptor. The sensitivity is then used in the 
significance matrix to define the impact significance. 

19.4.0.10 Table 19.2 presents the definitions of sensitivity that are proposed for the 
assessment. 

Table 19.2 Sensitivity Criteria for Shipping and Navigation 
Sensitivity Definition 

Very High • Very high level of safety impact for shipping and navigation receptors 
• Very limited ability to adapt to impact 

High • High level of safety impact for shipping and navigation receptors 
• Limited ability to adapt to impact 

Medium • Medium level of safety impact for shipping and navigation receptors 
• Some ability to adapt to impact 

Low • Low level of safety impact for shipping and navigation receptors 
• Ability to adapt to majority of impact 

Negligible • Negligible level of safety impact for shipping and navigation receptors 
• Ability to adapt to all of impact 

Neutral • No impact for shipping and navigation receptors 
 
Magnitude 

19.4.0.11 Once a sensitivity is defined, an assessment is made of the magnitude of an effect, 
which is defined by geographical extent, frequency of occurrence and duration. 

19.4.0.12 Determining the overall magnitude of shipping and navigation impacts also 
incorporates a degree of subjectivity, as decisions are based on expert opinion, as 
identified above, in combination with baseline data and the following inputs: 

i. Consultation feedback from stakeholders; 

ii. Outputs of the hazard workshops in particular where ‘unacceptable’ ranked 
impacts were identified; and 

iii. Lessons learnt or research from previous renewable energy developments. 

19.4.0.13 Table 19.3 presents the definitions of magnitude used in this assessment. The 
potential “effects” of the Project are identified on a project basis through the 
hazard workshop and stakeholder feedback.   
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Table 19.3 Magnitude Criteria for Shipping and Navigation 

Magnitude Definition 

Major Negative 

• Impact geographical area beyond the extent of Cardiff and Newport 
• Impact present on a permanent basis throughout the operation of 

the Lagoon 
• Impact occurs very frequently to constantly/permanently 

Moderate Negative 

• Impact localised to geographical extent of Cardiff and Newport 
• Impact present on a permanent basis throughout the operation of 

the Lagoon 
• Impact occurs frequently 

Minor Negative 
• Impact localised to geographical extent of Lagoon boundary 
• Impact present on a temporary basis 
• Impact relatively infrequent 

Neutral • No impact on shipping and navigation receptors 

Positive • Shipping and navigation receptors benefit as a result of the impact 

Impact significance 

19.4.0.14 Based on the sensitivity of the receptor and the magnitude of the potential impact, 
the significance of the impact is determined according to the risk matrix presented 
in Table 19.4. 

Table 19.4 Impact Significance 

  Magnitude 

  Major 
Negative 

Moderate 
Negative 

Minor 
Negative Neutral Positive 

Se
ns

iti
vi

ty
 

Very High Major Adverse Major Adverse Moderate to 
Minor Adverse No Impact 

Major to 
minor 

beneficial 

High Major Adverse 
Major to 

Moderate 
Adverse 

Minor Adverse No Impact 
Major to 

minor 
beneficial 

Medium Moderate 
Adverse 

Moderate to 
Minor Adverse Minor Adverse No Impact Moderate 

beneficial 

Low Minor Adverse Minor Adverse Insignificant No Impact Minor 
beneficial 

Negligible Minor/ 
Insignificant Insignificant Insignificant No Impact Insignificant 

 Neutral No impact No impact No impact No impact No impact 
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19.4.0.15 This assessment of significance will assume that the following embedded 

mitigation measures are in place: 

i. Compliance with MGN 371 (MCA, 2008);  

ii. Recommendations outlined IALA (International Association of Lighthouse 
Authorities) O-139 for lighting and marking (IALA, 2008) and consultation 
with Trinity House on lighting and marking for the development;  

iii. Harbour Authority Marine-SMS, which includes plans and processes to 
manage marine emergencies; and 

iv. Professional/trained mariners application of: 
a) International Maritime Organisation conventions of Safety of Life and 

Sea; 
b) International Convention on Standards of Training, Certification and 

Watchkeeping for Seafarers (STCW); and 
c) International Regulations for Preventing Collisions at Sea (COLREGS), 

1972.   

19.4.0.16 Where possible, other appropriate mitigation measures will be incorporated into 
the design of the Project as embedded mitigation. 

19.4.0.17 Following the assessment of significance of each impact (assuming embedded 
mitigation measures are in place), additional mitigation measures to further 
reduce the risk will be identified.  Finally, the residual risk is stated.  
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	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
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	13.0 Fish, including Commercial and Recreational Fisheries
	13.1 Overview of existing situation
	13.1.1 General overview
	13.1.1.1 The Severn Estuary and Bristol Channel fish community comprises over 100 recorded species of fish (Potts and Swaby, 1993; Henderson and Bird, 2010), including a number of internationally and nationally designated estuarine and migratory fish ...
	13.1.1.2 The most common estuarine and migratory fish species in the inner Bristol Channel fall into the marine stragglers, followed by marine migrants (Henderson, 2007). The other ecological categories comprise less than 5% of the fish assemblage eac...
	13.1.1.3 The diadromous species which migrate through the Severn Estuary are all protected under either national or international conservation designations. Ten other species (marine migrants: cod (Gadus morhua), herring (Clupea hargenus), plaice (Ple...

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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


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

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


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

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

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

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

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


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


	14.5 References


	Chapter 16 Terrestial Ecology 270215.pdf
	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 ...
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	20.1 Overview of existing situation
	20.2 Scope of potential impact to be assessed
	20.3 Existing baseline data, consultation and need for survey
	i. “sea surface noise: the noise of wind and wave action at the surface, usually referred to as wind dependent noise, and rain noise;
	ii. biological noise, the noise of fish, mammals and invertebrates;
	iii. natural seismic/geoacoustic noise;
	iv. traffic noise, the noise of distant shipping”.
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	23.1 Overview of existing situation
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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...
	24.4.0.14 There are important linkages between the socio-economics topic and other topics contained within this Scoping Report.  Accordingly, reference will be made to relevant findings from other chapters within the assessment, for example:
	i. Commercial and recreational fisheries – consideration of possible impacts on employment and contribution of the fishing industry to the local economy;
	ii. Navigation and marine transportation – consideration of possible impacts on port operations at Cardiff, Newport and Bristol;
	iii. Flood risk – consideration of adverse impacts on commercial assets;
	iv. Coastal processes – identification of potential impacts on aggregate dredging; and
	v. Tourism and recreation – identification of possible impacts on the tourism economy.

	24.5 References
	Centre for Economics and Business Research, July 2014. The Economic Case for a Tidal Lagoon Industry in the UK,
	City and County of Cardiff, 2014-17. Economic Directorate Delivery Plan
	Homes and Communities Agency, 2014. Additionality Guide (Fourth Edition)
	Newport City Council, 2011-2015. Economic Development Strategy
	Pöyry, March 2014. Levelised Costs of Power from Tidal Lagoons,
	Severn Estuary Partnership, 2011. State of the Severn Report
	South East Wales Regional Strategic Framework, 2013. ‘Delivering a Future with Prosperity’


	Chapter 25 Tourism and Recreation version 4 TC 17.2.15 formatted.pdf
	Figure 25.2  Cardiff Bay Visitor Attractions (Contains Ordnance Survey data © Crown copyright and database right 2010)
	i. At a local level, enabling the identification of visitor attractions along the coast that could experience an impact.  The assessment would also take into account centres where there is a particular cluster of tourist-focused businesses and facilit...
	ii. At local authority level, to determine for example the volume and value of tourism to the local economy; and
	iii. At a regional level (South East Wales and the West of England), which would identify broader tourism issues.
	Figure 25.3 Proposed Tourism and Recreation Study Area (Contains Ordnance Survey data © Crown copyright and database right 2010)
	Wales
	i. Planning Policy Wales (7PthP Edition, July 2014)
	ii. Technical Advice Note 13 Tourism (1997)
	iii. Partnership for Growth: Strategy for Tourism 2013-2020 (Welsh Government)
	iv. The South East Wales Strategic Tourism Framework
	v. Policies contained within the Cardiff, Newport and Vale of Glamorgan Local Development Plans
	vi. Relevant tourism and economic development documents of local authorities including for example the Cardiff Destination Action Plan 2012-2014, Newport Economic Development Strategy 2011-2015 and Vale of Glamorgan Tourism Strategy 2011-2015
	i. Welsh Government (Visit Wales)
	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. Marine leisure groups (relating for example to sailing, watersports and angling).  Groups would include Cardiff and Cardiff Bay Yacht Clubs, Sully Sailing Club, Uskmouth Sailing Club, Penarth Yacht Club, Portishead Yacht and Sailing Club, Clevedon...
	vii. Onshore recreation groups including for example the Ramblers Association, Sustrans Cymru, Welsh Cycling and the Cardiff Outdoor Group.
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	26.0 Mitigation, Monitoring and Compensation
	26.1 Introduction
	26.1.0.1 Various Chapters of the Environmental Statement (ES) and supporting documents will detail the mitigation and monitoring required for any potential adverse impacts that have been identified for the Project throughout its lifetime.  These mitig...
	26.1.0.2 Further details of these plans are given below.
	26.1.0.3 The Project will also incorporate measures that provide additional opportunities for biodiversity and people. These enhancements will be discussed in the relevant ES Chapters and summarised in the Mitigation, Monitoring and Compensation Chapt...
	26.1.0.4 At this scoping stage, any discussion regarding compensatory measures must take into account the fact that the Habitats Regulations Assessment (HRA) is in its early stages and so the extent of any compensatory requirement is not yet quantifie...
	26.2 The Construction Environmental Monitoring Plan and Operational Environmental Monitoring Plan
	26.2.0.1 The CEMP will set out provisions for the management, mitigation and monitoring of environmental effects during construction of the Project, and the OEMP will set out the mitigation measures required for the operation of the Project. These doc...
	26.3 Adaptive Environmental Monitoring Plan
	26.3.0.1 The monitoring of certain aspects of the mitigation and enhancement associated with the Project will be necessary in order that the residual effects can be judged. The proposals for monitoring will be briefly described in the individual speci...
	26.3.0.2 The AEMP will provide a framework for the monitoring and mitigation of effects of the Project. It will be based upon:
	26.3.0.3 It should be noted that the AEMP will be updated as the Project progresses through consultation and in light of the data emerging from the monitoring undertaken. This is seen as an essential part of the process to validate the findings of the...
	26.3.0.4 The AEMP will continue to be updated throughout the lifetime of the Project and refined to give the best possible understanding of the Project’s environmental effects enabling mitigation to be adjusted, where necessary.
	26.3.0.5 The AEMP will outline the mechanism by which the monitoring will be implemented and a framework for dissemination of the findings of the studies. It will also describe the monitoring and surveys required for particular environmental topics fo...
	26.3.0.6 In addition to validating the conclusions of the ES, the AEMP will be used to confirm the findings of the WFD compliance assessment. The surveys and monitoring proposed will consider the quality elements relevant for any WFD water bodies pote...
	26.3.0.7 Within the AEMP, an approach will be established as to how the review of the document will be undertaken; how the findings will be disseminated to statutory authorities and how any changes to mitigation or ongoing monitoring will be approved ...
	26.3.0.8 It is intended that the AEMP for the Project will be based on lessons learnt from the implementation of the AEMP that will be established for the Swansea Bay tidal lagoon. This will enable an integrated assessment of the potential effects of ...
	26.4 Habitats Regulations Assessment and Compensatory Requirement
	26.4.0.1 Under Article 6 of the Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora (the ‘Habitats Directive’) an assessment is required where a plan or project may give rise to significant effects upon a Na...
	26.4.0.2 The requirements of the Habitats Directive are transposed into UK law through the Habitats Regulations. In addition, it is a matter of UK Government policy (ODPM Circular 06/2005) that sites designated under the 1971 Ramsar Convention for the...
	26.4.0.3 As the assessment requirements of the Habitats Directive have been applied since its inception, it has become generally accepted that the process comprises four stages (European Commission, 2002).  
	26.4.0.4 Compensatory measures are only relevant where a plan or project is agreed to, following a negative outcome of an appropriate assessment under Regulation 61 of the Habitats Regulations, and if it is in line with the provisions for derogation u...
	‘If the competent authority are satisfied that there being no alternative solutions, the plan or project must be carried out for imperative reasons of overriding public interest (which, subject to paragraph (2), may be of social or economic nature), t...
	26.4.0.5 Regulation 66 refers to the requirement for compensatory measures in the following terms:
	‘where in accordance with regulation 6 (considerations of overriding public interest)
	a) a plan or project is agreed to, notwithstanding a negative assessment of the implications for a European site or a European offshore marine sites, or
	b) a decision, or a consent , permission or other authorisation, is affirmed on review, notwithstanding such an assessment, the appropriate authority must secure that any necessary compensatory measures are taken to ensure that the overall coherence o...
	26.4.0.6 At this early stage any discussion regarding compensatory measures must be taken in the context of the HRA being in its early stages and so the extent of any compensatory requirement is not yet quantified. However, in line with the precaution...
	26.4.0.7 Should any compensation measures be required, they will all meet the following criteria (taken from Tyldesley and Chapman, 2013):
	26.4.0.8 It is expected that the Evidence Plan process will play a key role in defining the extent of impacts and any associated compensation requirement. Further details of the Evidence Plan are given in Chapter 2 Proposed Approach.
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