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                           Environmental Impact Assessment Review: Swansea Bay Tidal Lagoon

 1 .Introduction
Swansea Bay Tidal Lagoon is a proposed Tidal energy Generating Station in Swansea Bay which will generate enough electricity for over 120,000 homes. (TLSB.1, 2014). This report will review the Environmental Impact Assessment (EIA) for the project and assess the process of EIA in general with particular regard to Marine renewable energy. The purpose of EIA is to assess the environmental impacts of a proposed development in order to determine (and mitigate for) its predicted effects (Glasson et al, 2005). An evaluation will be made of the EIA process, its effectiveness in achieving its goals, problems that can occur, limitations as a result of inefficient legislation and how progress can be made to improve EIA procedure. This knowledge will then be applied to assessing the quality of the Tidal lagoon Swansea bay EIA (TLSB.1, 2014), not just in determining whether it met the requisite criteria but whether it actually avoids environmental damage (or mitigates for it where unavoidable) without creating an unnecessary obstacle for advantageous development.
TLSB is a unique case as it is the first tidal energy lagoon of its type in the world, situated in the Bristol Channel which has the second largest tidal range on the planet (TLSB.1, 2014). The success of this project will therefore create an important precedent for future (larger) projects such as proposals for Newport and Cardiff (TLP.2, 2015). It is important that the desire for these projects to go ahead in order to meet renewable energy goals, is counterbalanced with a recognition of the potential ecological consequences of rapid and substantial increased use of the ocean for human needs (Maclean et al, 2014). This will be challenging as knowledge of marine renewable energy (MRE) technology is limited in general, and as this project is the first of its kind there is no historical data to aid projections of possible consequences.
A decision has not yet been made for this project so this report will presume to conclude whether the EIA is successful.

2. What is an EIA?
2.1 Principles and Origins
EIA was first implemented in the United States as part of the 1969 National Environmental Policy Act (NEPA). (Cuff et al), and came into effect in the EU in 1985, (EU directive, 85/337/EEC). The overriding aim to ensure that environmental outcomes are fully considered at the planning stage of major development projects (Ervin et al, 2003). This was initially met with resistance, many planners argued that they were already carrying out comprehensive assessments and there was a worry that it would add an extra layer of bureaucracy, slowing down development and creating unnecessary cost. However with the huge growth of interest in environmental issues has come a correlating significance put on the EIA process and with it the introduction of new legislation (Glasson et al, 2005). In the EU, directive 2014/52/EU was adopted on 16/04/2014, with its objective to “identify and correct shortcomings of the legislation, to reflect on-going environmental and socio-economic changes and challenges and to align it with principles of smart regulation” (Directive 2014/52/EU).      


2.2 EIA Process
 “The whole process whereby information about the environmental effects of a project is       collected, assessed and taken into account in reaching a decision on whether the project should go ahead or not” (DCLG, 2006).
This process of assessing environmental consequences during the initial stages of planning a development would have often been carried out before the existence of EIA, but their scope and the compliance of developers to their findings was discretional. Whereas the EIA legislation requires planners to thoroughly assess environmental impacts, though there is still no legal requirement to adhere to the findings (Glasson, 2005).
The key stages of the EIA process are:
i. Screening
Certain projects such as major roads or energy plants, are required to carry out an EIA, however for many ‘smaller’ developments the obligation is determined during the screening process.
ii. Scoping
Once it has been established that an EIA is required, scoping identifies the possible impacts of the project and subsequently identifies all issues that need to be considered during the assessment. It is important to identify these factors at an early stage while the project design is still easy to amend (Morris, et al, 2009). This is one of the most important processes, for the ultimate success of the EIA rests on how thoroughly and relevantly it is conducted (Wathern, P. 1988)
iii. Preparation of Environmental Statement
The Environmental Statement will usually be prepared by an independent consultant appointed by the developer. TLSB produced their own, using consultants for baseline studies.It should include; “a description of the project, identification of the existing environment, an assessment of the potential likely effects of the project, and environmental mitigation measures” (TLSB.1,(1), 2014). 
iv. Decision Making
“Consideration of information provided in the ES will be an important part of the decision
making process for an application” (DCLG, 2006).

v. Monitoring

Once the project is completed the monitoring of the mitigation and enhancement associated with the Project will be necessary to judge residual effects. (TLSB.2, 2014). In order for the Process of EIA to be continually improving, there must be a mechanism for checking the accuracy of estimations of environmental impact and success of mitigation measures (Ahammed, A et al, 2006).




2.3 Legislation
EIA does not legally dictate final decision making for a development, rather it is a tool to incorporate environmental protection throughout the planning process, EU regulation for EIA takes the form of the most recent amendment to the EIA Directive 2014/52/EU (Arabadjieva, K, 2016). But for a major development such as TLSB, different aspects of the project will fall under the authority of many different national and local agencies with “varying responsibilities and limits of jurisdiction” (Morris et al, 374, 2009,). The importance and effectiveness of legislation will be discussed throughout the report as it applies rather than devoting a lengthy chapter to it. 
	Authority/Legislation
	

	EU
	2014/52/EU

	Habitats Directive
	92/43/EEC

	Natura 2000
	Designated protection sites in Swansea bay area.

	Birds Directive
	2009/147/EC

	WFD
	2000/60/EC

	NRW
	Marine Licence (MCAA 2009)

	Crown Estate
	A licence must be obtained prior to building any offshore structures (ES)


      Fig 1: Some of the primary (ecological) legislation to be considered for TLSB. (More detail in fig 1: appendix) 


2.4 Criticisms of the EIA process
The aim of EIA is to assess possible environmental impacts during the planning of a major development to avoid unforeseen negative impacts, however for many stakeholders this creates an unnecessary hindrance. It is this trade-off between environmental protection and socio economic impacts that creates dilemmas for decision makers (Glasson, G, 2005).  Environmental consultants are hired by the developer to conduct the EIA, the primary goal being time and cost effectiveness, sometimes leading to under researched assessments relying on information from previous EIA’s (Wright, A, 2013). Whilst the process is well regulated in the UK there is still a risk of manipulation of data, as there is always going to be a certain amount of bias from the various stakeholders involved in the process (Salamanca, A, 2018). The use of statutorily appointed independent agencies to carry out the EIA or a peer review system have been suggested by (Benkendorff, K, 1999) as ways to ensure a more independent process.

Mitigation is often either insufficient or inappropriate, mitigation for loss of intertidal habitat when constructing the Cardiff Bay barrage provided a fantastic habitat on the nearby Gwent levels, improving what it replaced. However the new habitat was for different species and did not mitigate for the birds that had been affected (RSPB, 2015). Ecological mitigation is often only focused on lethal impacts, smaller cases of habitat loss are often appropriated this type of surrogate alternative or a poor mitigation proposal, which may cease to seem so when presented with far worse alternatives (Salamanca, A, 2018). 

The quality of assessments is often detrimentally affected by poor quality or insufficient baseline data, but where this is the case the strongest weapon of the EIA must intervene. Public participation is the tool that can ensure EIA’s are conducted as stringently and fairly as possible, Environmental groups review Environmental statements and can pressurise decision makers if they feel a proposal damages the environment without satisfactory mitigation. Unfortunately developers rarely use public participation to their advantage, rather than strategically involving the public in the early stages of the process, participation is often manipulated or simply cosmetic. However environmental groups such as the Wildlife Trust of South and West Wales who are active in lobbying TLSB (WTSWW, 2017), will research the proposal and contest it (often with just as biased an attitude as the developers). So rather than being a bridge between developers considering the full environmental impacts, and environmental groups (and other public stakeholders) being open-minded in consideration of finding a solution to suit both sides, public participation as a tool is generally underused.     

3. EIA Process in the Marine Renewable Sector
Coastal management involves juggling many “conflicting requirements, such as meeting the demands of economic development and recreation; protecting vulnerable settlements from flooding and erosion; and protecting important scenic, geological and ecological systems” (Morris et al, 364, 2009). When the need to generate renewable electricity is added to the mix it places a further strain on the coastal environment, necessitating the development of innovative approaches, to ensure that Marine renewable energy schemes are not installed to the detriment of other key stakeholders. 
Increasing demand for cleaner energy has created a surge in new developments of Marine renewable energy. New technology is constantly being developed with wave and tidal power prominent. (Leeney et al, 2014). However there is a lack of understanding of the potential effects of these new technologies once they are deployed (Copping et al, 2014). The biggest threat posed by marine renewables is to marine ecology, yet scientific knowledge is not keeping pace with the scale of deployment of Marine energy technology. There are data gaps both for demography of populations of marine life and of how they are impacted by renewable energy installations (Davies, I et al, 2014).
EIA can provide environmental protection by forcing developers to consider the consequences of their proposals. However, marine EIA’s have had limited success, partly because the process revolves around a political obligation rather than a scientific one (Lee et al, 1995).  There is an imperative for strong scientific baseline data for the coastal environment, and data for the impact of marine renewable energy installations (MREI’s). As well as the limited knowledge of new technology, research is restricted by cost and inaccessibility (Wright, G 2014). Information sharing and post monitoring of MREI’s is vital to accelerate accumulation of baseline data to facilitate effective and efficient environmental assessments, particularly in view of the expense involved. However there are disparities in methods of data collection and collation, even within national boundaries, which is very likely a reflection of the lack of specific regulation and guidance available for MREI developers (Leeney, R, et al, 2014). In order that EIA’s for marine renewables have sufficient baseline data at their disposal to be able to make decisions which are time and cost effective, to ensure the best protection for Marine Ecology, sharing of standardised data will be essential to “provide a reservoir of current and long-term trend data which will undoubtedly speed up the protracted planning process for potential future off shore MRE developments” (Oakley et al, 55, 2016).   
 




4. The Swansea Bay Tidal Lagoon
4.1 Overview of the project
Tidal Lagoon Swansea Bay (TLSB) is a proposal to construct and operate a tidal lagoon in Swansea bay with a nominated rated capacity of 240 Megawatts, generating enough electricity for approximately 121,000 homes, more than Swansea’s annual domestic electricity use (109,000 households), with an estimated 120 year lifespan. The lagoon will enclose a substantial part of Swansea bay (see fig 2), extending approximately 1.5km directly offshore and enclosing an area approximately 11.5km₂ of the Seabed, foreshore and intertidal area of Swansea bay. [image: ]Fig 2: Location of the proposed tidal lagoon (TLSB, ES)

It will have 16 bi-directional turbines, all located permanently underwater and up to ten subterranean sluice gates to let water in and out of the lagoon, controlling the water passing through the turbines as required (TLSB.1, 2014)
The tidal range of the Bristol Channel makes it ideal to maximise the tidal energy. Other factors that make Swansea bay an ideal site are the shallow water depth (Whilst being sufficiently deep (at least 7m) to house the underwater turbines) and gently sloping beach profile, which are preferable to reduce economic and environmental impacts. There are also the advantages of a relatively simple grid connection at Baglan substation, landfall consisting of existing industrial port aiding transport logistics (delivery by sea) and space for supporting facilities during construction. (TLSB.1, 2014).
However the very reason for choosing this site also creates one of the biggest environmental problems. The mudflats and sandflats created by the large intertidal zone are “critically important, sensitive and often unique coastal habitats, on which internationally important birds, fish and other marine life depend” (Reed, C, 2017).
4.2 TLSB-Environmental Impact Assessment
The Swansea bay Tidal Lagoon is a proposed development to install a brand new technology positioned between two river mouths, removing 11.5km₂ of intertidal and subtidal habitat, with five statutory designated sites within 5km of the project: Crymlyn Bog SAC & SSSI, Pant-y-Sais SSSI, Burry Inlet SPA, Crymlyn Burrows SSSI and Blackpill SSSI. Its landfall is a busy port with a lot of marine traffic in a busy city with a lot of other coastal development and an important tourism industry along areas of the bay. Consequently the EIA has had to incorporate many factors that are likely to be impacted, see fig, 3. 
Fig 3, Contents of Environmental Statement
	Chapter
	Title and Overview

	Non-Technical
Summary
	Details key aspects of the project

	1
	Introduction. 

	2
	EIA Process and Assessment of Significance

	3
	Site Selection and option Appraisal

	4
	Project Description

	5
	Planning and Policy Context

	6
	Coastal Processes, Sediment and Contamination

	7
	Marine Water Quality Assessment

	8
	Intertidal and Subtidal Benthic Ecology

	9
	Fish, including Recreational and Commercial Fisheries

	10
	Marine Mammals and Turtles

	11
	Coastal Birds

	12
	Terrestrial Ecology

	13
	Seascape and Landscape Visual Impact Assessment

	14
	Navigation and Marine Transport Assessment

	15
	Onshore Transport Assessment

	16
	Air Quality

	17
	Hydrology and Flood Risk

	18
	Land Quality and Hydrogeology

	19
	Noise and Vibration

	20
	Cultural Heritage: Marine Archaeology

	21
	Cultural Heritage: Terrestrial Archaeology and Historic Landscape

	22
	Economy, Tourism and Recreation

	23
	Mitigation and Monitoring

	24
	Interrelationships


This report will primarily focus on the chapters of the Environmental statement assessing factors where the impact is great enough (or cannot be successfully mitigated) to be a serious threat to the project approval and will highlight areas where the EIA process has been successful or insufficiently thorough.  (See fig 2: appendix for outline of each chapter).







4.2.1Intertidal and subtidal Benthic Ecology 
Intertidal benthic ecology within the bay has been well studied and there is consequently strong baseline data. The Countryside Council for Wales ((CCW) now incorporated into NRW) produced a bio-tape map, extensively mapping the intertidal areas around Wales between 1996 and 2004. Creating a ‘single coherent dataset’ for the entire coastline of Wales (CCW, 2010). ABPmer followed the same mapping criteria set out by CCW when undertaking a phase 1 habitat survey to see if there had been any significant changes in habitat distribution (Hull, S, 2016). However there was very little site specific sub tidal data available (although some data was available from studies undertaken for the Scarweather sands offshore windfarm (Ameer) and the Port Talbot Capital dredge (United Utilities). Titan surveys were employed to undertake a benthic sampling survey between 2012 and 2016. (TLSB.3, 2014)
Many protected species and habitats were identified that would be adversely effected by the Lagoon. Whilst the footprint of the lagoon does not overlap any nationally designated sites, a number of UK BAP and nationally important habitats are found within Swansea bay. These include Sabellaria alveolata, a biogenic reef forming worm, Hydroid rockpools, piddocks in clay with mussels, piddocks in peat with red algae and the native oyster (TLSB.3, 2014).
The feasibility of translocating Sabellaria is being investigated by SEACAMS, however these methods of moving blocks of reef are experimental. Other mitigation methods are mostly reliant on enhancement measures. The lagoon wall will provide an artificial reef, the intertidal area being colonised by species that create their own habitat, such as kelp, or mussels, consequently “the artificial reef would become host to secondary biogenic, reef forming species which accelerate the development of a diverse algal and faunal community” (TLSB. 3, 98, 2014), and artificial coastal defences have in the past been colonised by large numbers of Sabellaria (Firth et al, 2013). Many of the proposed methods to enhance the sea wall are experimental such as concrete Bioblocks and shell Bioreefs, (Seacams, 2) and there is a risk of importing non-native invasive species during construction. Proposals to limit this are by implementing best practice and adhering to appropriate legislation, and monitoring during and after construction. Mitigation measures suggested where non-native species have become established such as eradication or establishing refuges for threatened native species (TLSB.3, 2014), are unlikely to be successful, the Millennium Ecosystem Assessment 2015, noted that successful eradication is very rarely possible once an invasive species has become established.

Baseline data for benthic ecology is very good for Swansea bay and the EIA provides many positive measures for implementing ecological enhancements, creating a new and extensive habitat, however many of these enhancements will benefit species that are not under threat from the development. The introduction of Ostrea edulis, the native oyster is a very positive and exciting proposal that could re-establish what were once extensive oyster beds in Swansea bay and provide income for local businesses such as ‘The Mumbles Oyster Company’ a mariculture enterprise supported by NRW (Mumbles Oyster Company). However, as positive as these proposals are, in most cases they do not mitigate for the species that will be lost, and will not provide an alternative food source for feeders that rely on them.  


4.2.2 Coastal Birds
Most coastal birds, in particular waders such as Dunlin will be directly impacted by the loss of intertidal habitat, although research shows that similar foraging habitat is present throughout the Swansea bay area (CCW, 2010). However this is only one potential impact to coastal birds identified in the EIA. 
	I. Direct Loss of Habitats 
II. Isolation and Fragmentation of Habitats
III. Changes in Coastal Process
IV. Changes in Sedimentation and Tidal Regime; 
V. Increased disturbance during construction and operation (including Sound and Vibration).


Fig 4 Potential impacts of the project on coastal birds. (TLSB.4, 2014)
Baseline data was available from a variety of sources, WeBS counts (Wetland bird survey) are available for three defined relevant periods (WeBS), GOS (geographic ordnance survey) data was also available, ‘The Adrenaline Sports Centre’ had data available from their ecological assessment of Swansea bay, and there was a great deal of baseline data available for the 5 adjacent designated protected sites. A quantitative value of ecological importance is designated for each species using Ecological impact assessment guidelines (IEEM, 2006) identifying their relevant ecological significance.
Herring are an important prey species for diving birds and rely on substrate as a media for spawning, herring spawning media will be placed on the Sea side of the lagoon walls, and will be unaffected by maintenance dredging which will be essential in order to maintain the depth of the lagoon. This will not be possible for benthic spawners such as Sprat, and dredging will affect all fish that feed on the disturbed benthic organisms and consequently the predating birds such as divers and grebe which rely upon them. Other benthic feeders (particularly flatfish) will also be affected and it will be impossible to mitigate for this. However it has been identified that “typical, renewable energy structures increase habitat heterogeneity and production” (Jensen, A, S5, 2002). It is therefore likely that there will be an increase in diversity of prey species that will be unaffected by maintenance dredging. This is marketed in the EIA as being a positive mitigation for the loss of prey, which would be correct, however if ecologically important fish species were also lost then this replacement of fish species would not be sufficient. The only species highlighted were not designated as ecologically important so this mitigation seems satisfactory, assuming no species have been omitted (which should be evident in the next section). 









4.2.3 Fish, Including Recreational and Commercial Fisheries
The effects on some fish species have already been mentioned in the previous chapter, in relation to the effects of dredging within the lagoon (herring, sprat and some flatfish species). However they are species which are considered to have a low ecological value (see fig 5), (TLSB.5, 2014). Their value in relation to the success of their predators is however not mentioned in the criteria.
[image: ]
Fig 5: Value allocated to the ecological receptors in the Swansea Bay Tidal Lagoon study area (TLSB.5, 2014)
The criteria in fig 5 have been used when assessing the impact of the lagoon on fish species with regard to mitigation. Receptors include spawning and migratory fish, prey species, shellfish, commercially important fish and shellfish and species of value for recreational fishing, particularly anadromous fish such as salmon and trout. Consequently there is a lot of pressure from the various stakeholders in addition to assessing the ecological consequences. The main impacts are damage from turbines, habitat loss, migratory fish becoming trapped in the lagoon, Electromagnetic field disturbance, increase in suspended sediment, habitat fragmentation and isolation, increased underwater noise and increased noise, vibration and sediment disturbance during construction (possibly releasing pollutants from the seabed). (TLSB.5, 2014). Each impact had to be assessed to determine the severity of its effect on the receptor species (see appendix, fig 3). 
Field surveys were conducted in 2013, which recorded 55 species of fish, mostly pelagic species such as herring and also common demersal species such as plaice and bass, and migratory fish such as Atlantic Salmon travelling to the Tawe and the Neath rivers either side of the lagoon footprint (TLSB.5,2014). The EIA portrays a very positive conclusion to the effects on fish and the likely success of proposed mitigation methods. However, as discussed in the previous section, many mitigation proposals are enhanced habitat for alternative species, which the EIA has determined to be acceptable where the affected species is of low or medium importance. For higher value species (particularly commercially valuable/migratory fish) the modelling techniques applied are new or have been adapted from different technologies, nevertheless the confidence placed in their results is very assured. 
TLSB have concluded that the effect on migratory Salmon and Trout will be low, and that mortality rates will be below the accepted threshold ≤2%, however NRW has estimated mortality rates of 21% for Salmon and 25% for sea Trout, (NRW, 2, 2017). A report has also been carried out on behalf of on behalf of Fish legal, the angling trust and 3 local angling clubs (appendix: fig 4)to counter the results of the EIA. (Milner, N, 2014). Whilst this report did not agree with the NRW estimates (which do not appear to have any scientific corroboration) it is fairly sceptical about the mortality rates predicted    in the EIA. The ‘turbine injury rate’, and ‘fish behaviour modelling’ carried out is very thorough but (Milner, 2014) highlighted the lack of reliable historical data to give strong credibility to these results.
     “The STRIKER model outputs are not intended to be used in isolation but in conjunction 
       with fish turbine encounter rate estimates derived from modelling studies. By combining
       encounter rates with turbine passage injury rates, estimates of population attrition rates
       associated with turbine operation can be made” (Thambithurai, D, 2014, p 24).
	
These estimates are not backed up by any directly relevant precedent so should be subject to constant monitoring for a substantial period of the operational phase. An adaptive management principle could be applied, where constant monitoring and development carries on into the construction and operational phase, although this is difficult where irreversible changes have been made to the environment (Noble, B, 2000). However it would be very useful for the success of future Tidal lagoon schemes, as mitigation proposals such as ‘acoustic fish deterrents’ would be monitored and developed according to their success.

In December 2016, TLSB requested permission to pause the decision making process so that they could submit additional evidence to supplement the modelling work in the EIA, which was submitted on June 2017 (TLP, 2017), and is currently under review by NRW. (NRW, 2, 2017). This is a very positive step with regards to the success of EIA procedure as it has resulted from pressure from the public and stakeholder groups after viewing the ES.


4.2.4 Marine Mammals
Harbour porpoise are the most common species of marine mammal in Swansea bay, grey seal are also found in Swansea bay but almost no data is available other than anecdotal. (TLSB.6, 2014). Harbour porpoise populations and habits in the area have been studied (Jenkins, R, 2009, Oakley, J, 2015, Watkins, H, 2004) but is still insufficient to fully anticipate the effect of the lagoon. There is also very little data available to aid predictions for interactions with turbines. Some data exists for marine mammal interactions with different types of device such as the SEAgen tidal turbine site in Stangford Lough (Leeney, R et al, 2014).  A team has been working on a collaborative project with TLSB (Nuuttila, H, 2017) as part of an adaptive environmental monitoring plan, using acoustic monitoring which will carry on once the project is operational to monitor effects of noise and contact with turbines so that mitigation measures can be developed should problems occur. (TLSB.6, 2014)
The main impacts are percussive piling noise during construction so ‘vibropiling’ will be used where possible. Collision risk with turbines is considered to be low because of swimming speeds but grey seal pups have been known to get killed by turbines. The acoustic deterrents that are being proposed to be used to mitigate the risk of collision for fish should provide early acoustic warning for marine mammals and lead to minor behavioural avoidance reactions, but their effectiveness is still unclear. 



5 Conclusion
The TLSB EIA is very comprehensive, however this cannot be taken as assurance of its effectiveness. A lengthy in depth analysis could create the illusion of a thorough assessment whilst merely masking problems with the proposal, or perhaps vindicating the fee to the Environmental consultants for producing it. Some chapters of the TLSB EIA seem unnecessarily long such as the visual amenity assessment (which was three times as long as the marine mammal assessment), but on the whole the level of analysis was justified. This is an important project which will set a precedent for an entire industry. Marine renewable energy could generate a large percentage of electricity in the UK, however if this development goes ahead, the outcome should not be used as a precedent in decision making for future lagoon developments, rather it should be used as a test case both for the impacts and for the success of mitigation methods employed throughout the project, but a lack of specific regulation and guidance leads to disparities in data collection techniques (Leeney, R et al, 2014). A 10 year period of operational monitoring has been suggested by (WTSWW, 2017) which would cover two full spawning cycles, in order to fully understand the interactions of ecology with the lagoon and its effect on the surrounding environment. These monitoring requirements should be imposed by the UK government, as article 8a(4) of the 2014 directive states that it is the duty of member states to set parameters for monitoring. There is potential for EIA to become a circular ‘self-correcting’ process improving the quality and speed of future decision making (Arabadjieva, K, 2016). This is an ideal test case, being a relatively small scale deployment of a new technology and could be used not just as a test case for Tidal lagoon technology but for the improvement of the EIA process, particularly as the development of renewable energy is of such importance.  
Mitigation proposals in the TLSB EIA are good on the whole, major disruption is unavoidable during construction but seasonal work around breeding seasons, monitoring and adapting work processes during construction should avoid excessive disruption, the major issue, partly due to the lack of historical data is the effect on fish. The EIA paints a very positive picture but although they claim that the modelling predicts the worst case scenario it appears to be a prejudiced viewpoint which seems vindicated by the fact they have recently submitted updated information. This is one of the final three issues needing to be addressed before a marine license can be granted. (TLP, 2017). This is a very positive result for the power of EIA, lobbying agencies have pressurised NRW and produced counter research documents which forced the developers into producing more in depth research. Unfortunately the revised EU directive made no significant amendments focused on strengthening the role of public participation in EIA, but this result has proved that it does provide a voice for the public in a developer led process, although in many less high profile cases the public participation process will be manipulated in the developers favour.
TLSB is a positive example of environmental considerations being placed at the forefront of the decision making process, however this is largely because they had little choice as this is a highly publicised development with many stakeholders, with the fate of future projects resting on successful environmental outcomes. For EIA to become an effective tool for better environmental decision making, without creating unnecessary obstacles and expense, it must be led by science, with public participation from the outset and a requirement for aligned post construction monitoring, filling gaps in knowledge and understanding of environmental impacts.    
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Appendix

	Directive
	Overview

	Marine License 
	Section 69 of the Marine and Coastal Access Act 2009 (MCAA 2009). This specifies that the appropriate licensing authority – Natural Resources Wales (NRW) acting on behalf of the Welsh Government (WG) (ES)

A Marine license must be acquired from NRW for, “Any construction works that involve the placement or removal of material in the sea, such as the construction or alteration of harbours/jetties” (NRW), the process is set out by the Marine and coastal Access act 2009, (NRW, 2017)


	Habitats Directive
	Adopted in 1992, the Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and forms the cornerstone of Europe's nature conservation policy (EU.2, 2016)

	Renewable Energy Directive 
	Under the Renewable Energy Directive (2009/28/EC) (2009), EU members made a legally- binding commitment to  cut their carbon dioxide emissions by at least 20 per cent of 1990 levels; improve energy efficiency and produce 15 per cent of its electricity from renewable resources  (EU.3, 2016)

	WFD
	A framework for all EU countries to ensure that all water and aquatic ecosystems achieve a defined 'good status'. (EU.1, 2016) 

	Birds Directive
	The Birds Directive has established a network of Special protection areas (SPA’s) to protect endangered and migratory birds in the EU, (SPAs) (RSPB, 2017)

	Natura 2000
	Natura 2000 is a network of core breeding and resting sites for rare and threatened species, in all EU countries, and some rare natural habitat types which are protected in their own right. (Natura, 2007)


Fig, 1: Directives Effecting TLSB








	Chapter
	Title and Overview
	Impact

	6
	Coastal Processes, Sediment and Contamination
	Potentially significant impacts, including to Natura 2000 sites. A process of continued adaptive management is proposed, but mitigation will be ineffective. 

	7
	Marine Water Quality Assessment
	Report anticipates positive results with unlikely change in WFD class. However during construction there is likely to be adverse impact.

	8
	Intertidal and Subtidal Benthic Ecology
	See report

	9
	Fish, including Recreational and Commercial Fisheries
	See report

	10
	Marine Mammals and Turtles
	See report

	11
	Coastal Birds
	See report

	12
	Terrestrial Ecology
	Adverse impact during construction, quite good mitigation post construction. (More information in the coastal birds assessment.

	13
	Seascape and Landscape Visual Impact Assessment
	Considering the industrial nature of Swansea bay, this chapter seemed needlessly extensive. Depending on viewing location, impacts are deemed to range from insignificant to adverse, which of course is subjective.

	14
	Navigation and Marine Transport Assessment
	15 impacts identified of varying significance, each of which would require mitigation.

	15
	Onshore Transport Assessment
	Negligible impact during operation, minor adverse impact predicted during construction, after implementing travel plans. (Seems likely to be an over confident prediction).

	16
	Air Quality
	Predicted to be some air pollution increase during construction, but a negligible effect once operational.

	17
	Hydrology and Flood Risk
	Lagoon predicted to be a benefit for flood risk. Other Hydrological impacts assessed as insignificant though will require monitoring.

	18
	Land Quality and Hydrogeology
	Standard procedures must be followed and regard must be paid to possible historical land contamination, but impact is considered insignificant.

	19
	Noise and Vibration
	Overall impacts during construction and operation deemed by ES to be negligible. (see report for more detail)

	20
	Cultural Heritage: Marine Archaeology
	Limited effect on known archaeological features, Watching brief during construction for potential features.

	21
	Cultural Heritage: Terrestrial Archaeology and Historic Landscape
	No damage to terrestrial archaeology, and assessment has provided improved knowledge of archaeology in the area.

	22
	Economy, Tourism and Recreation
	Positive socio-economic impact.

	24
	Interrelationships
	Some possible adverse impacts due to cumulative impacts from other projects, the most significant affecting marine mammals and the introduction of non-native species. 


Fig 2: Overview of impacts of relevant ES chapters (ES TLSB)
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Fig 3: Magnitude of impacts on fish and shellfish
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Fig 4: Consultation summary for angling clubs and other associations
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Table 9.1 Geographic frame of reference and associated sensitivity used to determine the value
the ecological receptors in the Swansea Bay Tidal Lagoon study area

Value of VER Criteria Which Defines Value

International / Very
High

Regularly occurring species protected under international law.

Species protected under national law.

UK BAP priority species (including grouped action plans) that have nationally important
populations within the study area.

National / High

Species which have primary spawning/nlursery areas (high intensity) within the study site.

UK BAP priority species (including grouped action plans) that have regionally important

populations within the study area i.e. are locally widespread and/or abundant.

Regional / Medium N B . N N . N
Species which have secondary spawning/nursery areas (low intensity) within the study site.

Species that are of commercial value to the fisheries which operate within Swansea Bay.

Species common throughout the UK and present within the study area.
Local / Low

Species considered to enrich the ecological resource within the locality (keystone species).

9.3.5.4 Valued ecological receptors identified within the study area for fish and shellfish are
listed in Table 9.2. Valuation of importance is based on their conservation value,
distribution and status within the potential zone of impact, the spatial extent of .
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Table 9.3  Criteria used to classify the magnitude of impacts on fish and shellfish

Potential consequence of impact on VER Magnitude

The impact would have a serious, non-reversible effect over the integrity of the VER. Activities
predicted to occur and affect the VER continuously over the long term or during sensitive life
stages.

The integrity of the overall VER would not be affected but there may be some effect on the
overall conservation objectives for that species within a given geographical area. There is the
potential for activities to regularly disrupt the receptors, over the medium to short term and
during sensitive life stages.

» Species are subjected to a i
parameters of natural varia
medium to short term.

ited adverse effect. Disturbance to the population size is within
ty. Activities are likely to be intermittent and irregular over the

A small observable effect is predicted. Disturbance is expected to fall within natural variability.

P N . - I Negligible
Impacts are limited to the area in the immediate vicinity of the development. e
Although it is not always possible to state categorically that there will be n pactona
receptor the term ‘neutral’ will be used where the level of exposure is considered to be Neutral

less than the tolerance of the receptor, therefore an impact is unlikely. Or there will be no
impact at all on the species in question.

The change is likely to prove beneficial to the VER.
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Table 9.24 Consultation summary for angling clubs and other associations

Consultee St Issues raised
Response
Llandysul Angling 05/04/2013 | Cmments on general deleterious effects of turbines on the environment. Commented on the

Association negative effect of the Cardiff Bay Barrage on local wildlife.
Concerns on the potential physical damage of hydro-turbines on fish stocks, especially migratory
06/04/2013 |  species. Comments on noise, vibration, contaminants, changes in temperature and pollutants
affecting the local fish populations.
Commented on the potential for screening the turbines. Also indicated the species and life-
stages which may be entrained.

Raised concerns over the potential effects of the project on migratory fish and absence of

Ogmore Angling
Association

Ridgeway Angling Club |  07/04/2013

Welsh Salmon and 12/05/2013

Trout Association screening facilities on the development.
Pontardawe &
Swansea Angling 31/05/2013 Concerns over the likely impact of proposal on migratory fish movements in the River Tawe.
Society
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