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[bookmark: _Toc69161510]Abstract

This report begins by outlining the contextual background for Environmental Impact Assessments (EIA), the stages of EIA and also the policies and legislations underpinning EIA. Secondly, it will evaluate the EIA process and EIA theory from a UK perspective and also from the viewpoint of an existing EIA document; Swansea Inner West Pier Marine Works. Evaluations of the Swansea Inner West Pier Marine Works pertaining to a new retaining wall from the use of piling is undertaken in the SWOT analysis (Strength, Weaknesses, Opportunities and Threats) format. Final applications of the EIA are presented in a future context whilst offering recommendations to better improve the EIA process for similar developments to Swansea Inner West Pier.    

1. [bookmark: _Toc69161511]Introduction

This aim of this report is to critically evaluate the process and theory behind Environmental Impact Assessments (EIA) using Swansea West Pier Inner Marine Works as a case study to substantiate the evaluation process. As of May 2018, and October 2018, The Association of British Ports (ABP) respectively published a Screening and Scoping Report and an Environmental Appraisal document pertaining to the reparation of the timber retaining wall within the inner confines of Swansea West Pier. This report will firstly outline the EIA process and the rationale behind EIA. Secondly, there will be a critical assessment of the UK EIA process and EIA theory. Thirdly, a general overview of the environmental impacts associated with pier developments and maintenance. Fourthly, a comprehensive evaluation of the Swansea West Pier Inner Marine Works EIA document using the SWOT analysis approach. Fifthly, an insight to the future of EIA and the future implications of the Swansea West Pier Inner Marine Works. Before drawing to conclusions, this report will finally offer recommendations based on existing academic literature and the SWOT analysis of Swansea West Pier Inner Marine Works.     

According to Beder (2013) there are several key interdisciplinary principles included in environmental policy making; each must adhere to the following factors; participation, equity, consensus orientated, transparency, effectivity, efficiency, accountability, responsivity, inclusivity and following the rule(s) of law. As a result, the implementation of EIA in proposed developments in the natural environment must adhere with the factors aforementioned.

1.1 [bookmark: _Toc69161512]  Environmental Impact Assessment (EIA) 

Environmental Impact Assessments (EIA) arose in the USA in the late 1960s with definitions existing in a multitude of various forms (Glasson, 1999). However, the primary objective of an EIA is to gauge, forecast and appraise whether the undertaking of a project, program, plan, or the making and promotion of merchandise or provisions has the potential to incur substantial environmental impacts (biological, physical or socio-economic) and as a result cultivate countermeasures to evade, reduce, mitigate or counteract the mentioned environmental impacts in the EIA document(s) (Senécal et al., 1999; Sadler and McCabe, 2002).  

In further terms, EIA is a sequence of practises where data is gathered to establish, gauge, forecast and communicate the implications of a future development, plan or policy on the natural environment and society as a whole. One such definition of EIA agreed upon by the United Nations Department of Economic and Social Affairs (UNESC), Division of Sustainable Development is:    
“A structured approach for obtaining and evaluating environmental information prior to its use in decision-making in the planning and development process. EIA includes predictions of how the environment is expected to change if certain alternative actions are implemented and advice on how best to manage environmental changes if one alternative is selected and implemented. As used here environment includes the physical, biological, economic, health, and socio- cultural context of human activities. The relevant concepts are well developed and are described in a variety of publications on the subject”. 
The main practices or phases present in most EIAs are (Carroll et al., 2002; Sadler and McCabe, 2002; Morris, 2009): 
Screening: the process determining the necessity for an EIA or not. Also intended to outline the depth of detail that needs to be researched.
Scoping: the process responsible for recognising the key subjects and implications to be focussed on throughout the EIA and disregarding those of no relevance or concern. During the scoping process, spatial and temporal confines to the EIA are outlined and realistic replacements are recognised.  
Baseline Studies: the process of gathering contextual data to illustrate the existent conditions of the components of the environment and society that are liable to be impacted by the proposed development; to symbolise the pre-development conditions.
Impact Analysis: the process used to classify and scrutinise the principal impacts and forecast their implication. This process involves a comprehensive investigation of the impacts and their consequences. Undertaken in three stages: identification, extrapolation and assessment.
Mitigation and Impact Management: the process deciding the methods required to counteract, curtail or counteract, or answer noteworthy negative impacts. These methods are integrated into a management strategy or management scheme.
Presentation of Findings and Proposals in the EIA: the Environmental Impact Statement is a text stipulating all the compulsory data acquired from the EIA for decision making purposes. It assembles data concerning developments’ purpose, the demand for proposal, implications, mitigation methods and supervision, environmental impacts that cannot be evaded, and depictions of substitutes to the future plan. 
Implementation and Follow-up: the process covering all the management activities to supervise the alterations in the environment and social components throughout the application and operative stages of the development. Activities accomplished in this phase incorporate: identifying impacts, confirmation that the impacts are within the anticipated levels, evaluation of the alleviation processes, application of restorative actions, and application of response procedures to progress prospected actions.
Through incorporating impact investigations to a proposed development, all of the various activities that lead to adverse environmental and societal impacts can be clearly acknowledged, forecasted and evaluated (Modak and Biswas, 1999). Furthermore, EIA is a data assembling (Sikoyo, 1999) and choice making apparatus (USEPA, 1998) that compiles the relevant information for project supervising teams to comprehend:   
· All conceivable environmental consequences of the proposed development and to establish urgencies that will aid the environment at primary phases of the development (UNEP, 1990). 
· Foremost advantages and disadvantages of the various actions that will be implemented in terms of their advantageous and disadvantageous impacts to the environment (DOC, 2008). 
Amidst the various procedures that formulate the EIA, impact investigations, and extenuation and impact management are widely regarded as the key components to EIA procedures (Sadler and McCabe, 2002). Impact investigation methods are used to recognise primary impacts to the environment from projected activities, developments, plans, forecast their core features and appraise their implications. Extenuation and impact managing is a procedure utilised to establish methods to elude, eradicate, alleviate or counteract the impacts (USEPA, 1998).  

2. [bookmark: _Toc69161513] Critical Assessment of EIA
In the UK the EIA process is most recently legislatively outlined in the Town and Country Planning (Environmental Impact Assessment) Regulations 2017, which was amended from section 3 of the Town and Country Planning Act 1990. This legislation is applied through European Union EIA directives. 
There are other terms corresponding to EIA documents such as, Environmental Statements and Environmental Appraisals to name but a few. Consequently, in short, EIA is a methodical and consolidative method of contemplating likely impacts preceding the decision-making process to determine the status of a proposed development, undertaken by an individual, organisation(s) or company (Wood, 2008). Larger scale developments, plans or policies where government facilitation is mandatory and environmental and societal implications are forecasted to wider scales, necessitate a Strategic Environmental Assessment (SEA) (Sadler, 1996).  

2.1 [bookmark: _Toc69161514]  Strengths

The EU EIA Directive has been revised thrice; 1997, 2003 and 2009, whilst in 2011 it was merged to form the foundation of UK EIA custom (EC, 2009; IEMA 2011a). 2014 saw the publishing of a novel Directive to be introduced in 2017 – Town and Country Planning Regulations 2017. This EIA Directive resumes its key role in developing the UK’s EIA advancement (Arts et al, 2012). EIA consultants in the UK hold the EIA Directive in high regard for stimulation to develop practices (IEMA, 2011a; Tinker et al, 2005). Contributors to a workshop in Liverpool emphasised that in the contemporary governmental climate the Directive has safeguarded the UK EIA method from additional weakening or even its total eradication. However, in general, the Directive is considered a strength, despite its accompanying risks; stemming from the perception of the EU becoming ‘politically difficult’ in light of the 2016 Brexit referendum result (Jha-Thakur and Fischer, 2016). 
An additional praise acknowledged by Glasson (1999) concluded that the UK EIA method was not excessively procedural. Nevertheless, in the following 25 years since the research, hints of adjustment have become apparent. Contributors to the 2013 Liverpool workshop alleged that EIA was prone to ‘technical obesity’ implying that EIA is excessively technical (Jha-Thakur and Fischer, 2016). Moreover, the workshop concluded that the UK EIA system includes documentation of excessive length which is somewhat due to the practiced planning framework (Arts et al, 2012). 
Thirdly, Glasson (1999) recognised an asset in ‘capacity building, guidance documents and training programmes.’ A federalised Government has contributed diminutive exertion to progressing EIA and as such botched a renovation in leadership, the provision of counsel and capacity assembling. Conversely, the Institute of Environmental Management and Assessment (IEMA) and the Environment Agency have assumed vital functions in the expansion of the EIA tool (Bond and Stewart, 2002; IEMA, 2011b; Fischer et al, 2015). Results from the 2011 study specify that 43% of contributors did not consider that present supervision was stringent enough; just 36% believing it was. Contributors in the 2013 Liverpool workshop additionally insinuated that existing supervision was in fact restrictive and limiting advancement, due to a ‘stick to what we know attitude’ (Jha-Thakur and Fischer, 2016). Furthermore, the evaluated literature proposes that supervision may be perceived as excessively dogmatic, despite it not being its intention (Bond and Stewart, 2002). 
In terms of EIA guidance and capability building, the Liverpool workshop contributors proposed that a decline in finance by the Government as a limitation. Yet, they also contemplated that this allowed prospects for evolution between consultants who were evolving EIA associated education (Jha-Thakur and Fischer, 2016). In 2014, the IEMA contained an estimated 15,000 associates and was vigorously involved in progressing specialised criteria; a voluntary recognition structure for professional advisors - EIA Quality Mark - and expert instruction (Fischer and Fothergill, 2015).
Generally, the Liverpool workshop outcomes indicate that EIA is currently broadly acknowledged as a tool that enriches environmental mindfulness (Jha-Thakur and Fischer, 2016). Additionally, it is observed as a tool to encourage decision-making procedures to become increasingly environmentally sustainable. The Liverpool workshop contributors’ insights were as a result reinforced, specifically by the consultants. Advocations were created and stated that EIA was gradually effective in prompting development strategies (Jha-Thakur and Fischer, 2016). Though, literature indications insinuate a ‘culture of resistance and disownment’ between those accountable for applying EIA methods (Weston, 2011, p.97; Gray and Edward-Jones, 2003). The development planning framework for EIA purposes in the UK is not alleged to be understanding of the tool, with planners perceiving EIA as an affliction (Weston, 2011; Tinker et al, 2005). As a result, it is important that in the UK, Environmental Statements are tendered accordingly, with planning requests purely obliging as substantial evidence. Besides, EIA subsidised a 0.1% total of UK planning requests (Tinker et al, 2005). Likewise, in 2015, the UK Government concentrated EIA obligations by increasing the area size limit beyond which EIA is mandatory. Hence, the present setting that EIA is being utilised within is deflating its assets (Jha-Thakur and Fischer, 2016). 
In the subsequent time from Glasson’s 1999 evaluation, SEA was presented in the UK via the EU SEA Directive for plans and procedures. Nevertheless, contributors from the 2013 Liverpool workshop hinted that the elimination of provincial planning in 2010 held adverse effects on the aptitude to contemplate environmental effects (Jha-Thakur and Fischer, 2016). EIA’s extent has widened in the sum of topics mentioned. Upon the questioning if ‘EIA is focussing on too many different themes’ 33% of the contributors established this reason, whilst 40% diverged from the assertion and a comparable proportion was ambivalent (Jha-Thakur and Fischer, 2016).  
2.2 [bookmark: _Toc69161515]  Weaknesses
Glasson (1999) proposed that the governing context that EIA was applied to in the UK was intricate and that several people professed the process as perplexing. The procedures set in 2011 initiated in Scotland and subsequently in England and Wales, aided in confirming and modernising the EIA routine (Arts et al, 2012). Still, there is in excess of 20 applicable items of legislature for EIA, indicating that the process is not a simple one. Liverpool workshop contributors approved that the abundant quantity of diverse sorts of licences and legislature made the EIA process complicated (Jha-Thakur and Fischer, 2016). Although, it was also implied that this was not essentially a limitation; a proposition was stated that ‘EIA acts as a catchall for anything that doesn’t fit elsewhere’ (Jha-Thakur and Fischer, 2016). For instance, EIA is progressively necessitated to comprise supplementary themes like carbon emissions and the environmental implications of materials used in a proposed development (Jha-Thakur and Fischer, 2016).  
EIA practitioners in Jha-Thakur and Fischer’s (2016) research outlined that EIA regulations are deficient in transparency. Furthermore, this is no revelation as EIA practitioners must ensure licit requests are adhered to in their prepared EIA documents (Arts et al, 2012). Generally, founded on the verdicts of Jha-Thakur and Fischer (2016) and as outlined by previous data in expert and academic texts (Petts, 2003; Badr et al, 2004), it is assumed that the breaking-up of principles persists as a limitation for the UK’s EIA process. 
An additional limitation proclaimed by Glasson (1999) was the deficient concern of EIA substitutes. In the present, this has endured (Badr et al, 2004; Bassi et al, 2012). Conversely, as recommended by the 2013 Liverpool workshop contributors, the advent of SEA, some substitutes are now contemplated at premeditated levels; As a result, the value of contemplating substitute processes during EIA was examined by the workshop contributors, concluding that site-specific results are typically previously considered when EIA processes are implemented (Jha-Thakur and Fischer, 2016). The Planning Acts additionally undermined this EIA phase. 
In addition, monitoring was deemed a limitation by Glasson (1999) and the requirement to better it was later highlighted via numerous researchers (Wood, 2000b; Marshall, 2001; Gray and Edward-Jones, 2003; Tinker et al, 2005; Jones and Fischer, 2016). EIA texts initiated the monitoring process, stressing the responsibility of environmental management plans to provide alleviation and control of unsolicited environmental effects (Marshall 2002; Tinker et al, 2005). 
Jha-Thakur and Fischer (2016) employed SWOT analysis at their Liverpool workshop, contributors advocated that SWOT persists as a limitation; correlating the tendency for development teams to temporally vary, leading to monitoring methods eluding their permanence. In total, workshop contributors alluded that planning commitments and habitat guidelines are required to accentuate the significance of monitoring processes. 
Restricted concerns to socio-economic and incremental impacts were branded as extra limitation in EIAs by Glasson (1999), additionally verified by Pritchard (1993), Fuller and Sadler (1999) and Cooper and Sheate (2002). Existing journals insinuate this continuation to be a limitation (Jarvis and Younger, 2000; Glasson and Cozens, 2011; Coleby et al, 2012). In 1999, environmental paradigms alluded to bio-physical viewpoints and as such at the core of EIA, presently existing data proposes this remains the same (Jha-Thakur and Fischer, 2016). Nonetheless, Badr et al, (2004) proposed that in the confines of certain topics like water administration, impact appraisal ‘practices are not as problematic as research indicates…for ecological, socio-economic and cumulative impact assessments.’ The contributors to the Liverpool workshop believed that novel philosophies like ecosystem services can be anticipated as a remedy for progress (Jha-Thakur and Fischer, 2016). 
The significance of fortifying public involvement in EIA processes has been emphasised by several authors, most notably Glasson (1999) and Jarvis and Younger (2000). However, contributors to Jha-Thakur and Fischer’s (2016) Liverpool workshop accounted for improvements yet remained sporadic. The Aarhus Convention fortified the UK’s EIA public involvement process, but this enhancement was compromised by how premature and successful public involvement was construed (Hartley and Wood, 2005). 
Jha-Thakur and Fischer’s (2016) workshop contributors alluded that the 2008 Planning Act further bolstered public involvement in the UK EIA process. Despite being a limitation, this has been observed to progressive refinement (Bassi et al, 2012), somewhat resulting from demands of worldwide and nationwide legal compulsions and somewhat resulting from the expanding extent of socio-economic effects in the UK’s EIA process (Glasson and Cozens, 2011). 
The outcomes from Jha-Thakur and Fischer (2016) research suggest that core elements (such as advantages and disadvantages) of the EIA method have not undergone much change in the years after Glasson’s (1999) research. Fluctuations are additionally evident for the peripheral elements, particularly with respect to opportunities. Nevertheless, EIA is argued to be experiencing a ‘mid-life crisis’ at present and can be predominantly attributed to views concerning EIA which may be prejudiced and contrarywise associated to the duration of expertise in EIA (Jha-Thakur and Fischer, 2016). As a result, pathways for future studies in EIA have become apparent.

3. [bookmark: _Toc69161516]  Environmental Impacts of Piers and Marine Works

Smaller scale docks and piers in coastal waters, reinforced by piles, are not capable of causing considerable environmental impacts to quantities of dissolved oxygen or water temperature (Bliven and Kelty, 2003). Docks and piers are often lacking in size and, excluding the most secluded of coastal waterways, tidal and riverine movements adequately aid to elude environmental implications (Bliven and Kelty, 2003). The prevailing pollutant regarding coastal dock/pier structures is the discharge of additive coatings from pilings in locations that come into regular contact with water. Wendt et al (1996) state that petroleum-based additives including creosote and/or pentachlorophenol, painted on the exterior of wooden pilings, seep freely and have verified toxic effects, consequently their use in waterways is prohibited. Laboratory findings via Weis et al. (1991, 1992) indicate that discharge from chromated copper arsenate (CCA) -painted timber can be noxious to estuarine species. Noting that discharge rates lower by roughly 50% everyday once the timber has been subjected to seawater. An estimated 99% of the discharge happens in the initial 3-month period (Cooper, 1990, Brooks 1990; in Sanger and Holland, 2002). 
Seaworthy vessels whether recreational or commercial can cause possible environmental effects particularly when diverted due to maintenance or construction. Crawford et al. (1998) concisely reviewed possible sea vessel-related environmental impacts; however, their research concluded a lack of quantifiable evidence at a scale large enough to attribute to coastal-environmental decision making. In spite of this, Crawford et al, (1998) results found that leisure vessels, whilst impacting the marine environment at a lesser scale than larger commercial vessels, their accumulative impacts to the marine environment are far from nonthreatening. At a conference in 2002, Kennish concluded that diverting sea vessels due to marine work/construction in shallower waterways impacted the environment in 4 ways. Firstly, to underwater bottom-dwelling flora through boat propellors damaging habitats and disrupting sediment banks (Thayer et al., 1975; Kruer, 1998; Burdick and Short, 1999). Secondly, through fuel discharge pollution from motors (Milliken and Lee, 1990); which amasses in sea floor deposits (Sanger et al. 1999) and are liable to agitation from vessel traffic (Albers, 2002). Thirdly, countless findings have associated vessel backwashes with coastline erosion (Zabawa et al. 1980; Camfield et al. 1980; Hagerty et al., 1981). Mostly concerning vessels travelling at or close to hull speeds over waterways. In the academic literature there is little indication regarding the impacts of vessels turning near docks and shoreline areas. Finally, the hull and bow backwash waves from vessels travelling through shallower, narrower waterways can impact seafloor habitats (Crawford, 1998). Vessels travelling at slower speeds in shallower waterways above less-coarse sediment will incur turbidity however this is acknowledged as a brief temporal occurrence (Crawford, 1998). Seagrasses and seaweeds’ adequate ambient light for survival is restored 10 minutes after the passing of a boat (Crawford, 1998). Vessels docked via ‘prop dredging’ may cause disruptions to nearby seagrass communities through disturbance and sediment interment (Burdick and Short, 1999).
Wooden piles may instigate amplified flow rates in the proximity of the pier structure. The adjustments in water movement can generate scour and erosion or amplified depositional processes of sediment according to the status of the structure. Each of the aforementioned can disturb shellfish or wildlife habitats (Bliven and Kelty, 2003). Research surrounding the implications on sedimentation from pile reinforced structures. The completed research exists in oceanic settings rather than physical fluctuations to neighbouring shorelines and sea floor(s) (Bliven and Kelty, 2003). Noble (1978) established that pilings “had a negligible effect” on deposits and the erosion of neighbouring shorelines. Also illustrated is that Noble’s (1978) results concur with the existing knowledge of Johnson (1973) and Evert and DeWall (1975) in the field.
Acoustics produced through impact pile-driving comprise extreme source sound pressure intensities in excess of 250 dB re 1µPa (OSPAR 2009).  The impacts of pile-driving acoustics on coastal cetaceans, like harbour porpoises have been the topic of preliminary investigations, little evidence has been identified if there are effects on fish populations (OSPAR 2009; Popper & Hastings 2009a; Thomsen et al. 2006).  Findings to date indicate that pile-driving sound could eradicate or harm fish in close proximity of the construction location and it appears credible that provisional hearing damage may happen at greater distances, dependent on the likelihood of fish moving in reaction to the sound(s) (OSPAR 2009; Popper & Hastings 2009a).  However, the sum of fish intensely disturbed in whichever instance may be slight, particularly after relating to the quantities caught in the fishing industry (Thomsen et al, 2006).   
 
The biological concerns of social disruption owing to pile-driving may be somewhat distinctive.  Studies indicate strong interactive responses of fish a multitude of sounds, on occasions at comparatively subdued sound pressure quantities (Hastings & Popper 2005; Popper & Hastings 2009b; Thomsen et al. 2006; Mueller-Blenkle et al 2010). Thomsen et al (2006) approximates that even fish with inferior audio sensitivity such as salmonids and flatfish may perceive pile-driving acoustics at extensive ranges. Thomsen et al. (2006) further proposes that fish reactions to pile-driving sound may possibly avert migratory fish, in particular, from accessing upstream reproductive and hatching locations, locating food, and acoustically discovering possible mates.  





















4. [bookmark: _Toc69161517]Swansea Inner West Pier Marine Works 

Swansea West Pier is positioned in Swansea Bay, within close proximity of Swansea Barrage on the River Tawe. It is owned and operated by the Association of British Ports (ABP). The existing timber retaining inner wall experienced damage (illustrated below in Figure 1), and as a result a need for immediate temporary repair the wall. ABP set out a Screening & Scoping Report (2018) before publishing an Environmental Appraisal (2018) illustrating plans to build a new retaining wall to the inner section. The chosen option being a ‘driven combination pile wall’ due to environmental considerations that will be discussed next, mostly relating to migratory fish episodes (ABP, 2018). However, as outlined in the EIA document other topics were discussed; water and sediment quality, marine ecology, terrestrial ecology, commercial and recreational navigation, coastal and flood protection, noise, visual assessments and transport and access (ABP, 2018). Important to mention is the fact that no international conservation site margins overlap with the work proposed at Swansea Inner West Pier. However, the site is in relatively close proximity to Blackpill and Crymlyn Burrows SSSI. 

The overall aim to enable long-term coastal defence for navigational purposes and in order to stabilise the wall’s surrounding coastal areas; shoreline and dune environment (ABP, 2018). All activities outlined in both documents align with current relevant legislations; Marine and Coastal Access Act 2009, Marine Works (EIA) Regulations 2007, Well-being of Future Generations Act 2015 and the Swansea Harbour Act 1864 (ABP, 2018).  The structure of ABP’s EIA process aligns with the previously stated procedural process mentioned by Carroll et al., 2002; Sadler and McCabe, 2002; Morris, 2009.
Figure 1. Damage to Swansea Inner West Pier retaining wall (ABP, 2018)






  







4.1 [bookmark: _Toc69161518]   Water and Sediment Quality 

Impacts were proposed to water and sediment quality resulting during the construction phase at Swansea Inner West Pier. Listed were likely changes to; suspended sediment concentrations, dissolved oxygen concentrations and water pollutant quantities (incorporating unintended leakages). However, these impacts were listed as low-risk and not requiring further assessments. Conversely, likely impacts during the work are anticipated from sediment-chemical rearrangement. Further assessment was required via collecting and analysing sediment samples for pollutants. This approach to water and sediment quality ensures the omission of needlessly polluting the water during construction. However, more stringent approaches towards chemical leaching (Wendt et al, 1996) considering the close proximity to SSSI locations and migratory fish corridors would be beneficial. Collecting sediment-chemical samples may provide other institutions/organisations with the opportunity to incorporate the samples to their research. Ongoing marine-vessel activity may threaten water quality.


4.2 [bookmark: _Toc69161519]   Marine Ecology

Direct habitat losses for fish, marine mammals and birds are not anticipated. Neither were further assessments recognised as mandatory during construction in the changes to water quality and seabed habitats. Underwater noise effects on benthic habitats were also considered to be negligible. However, underwater noise modelling was undertaken in order to gauge the sound pressure, noise and vibration effects from piling on fish and marine mammals. Similarly, airborne sound and visual disruptions impacts on coastal birds was further considered and caution to minimise impacts employed during the construction process. Due to the nature of the work undertaken, no further assessment was required with regard to marine mammals’ collisions and visual disruptions. Furthermore, a biosecurity plan was prepared in order to eliminate any likelihood of introducing non-native invasive species to the project area. As evidenced in the EIA document, the direct impacts of the work towards marine ecology have been carefully contemplated according to migratory fish/bird patterns and breeding/mating seasons. But due to the wall piling process some form of excessive noise and vibration is going to occur and as such the safeguarding of marine mammals, fish and birds is somewhat restricted. Further opportunities may arise to research the limited field of the effects of sound and vibration on marine ecology. 


4.3 [bookmark: _Toc69161520]  Terrestrial Ecology

No further assessment was deemed necessary with regard to direct habitat impacts. This includes; disturbance/damage to dune habitats, maintenance of dune habitats and affecting the status of nearby and surrounding conservation areas such as Swansea SINC and Blackpill SSSI. Again, biosecurity plans were compiled in order to diminish the dispersal of invasive non-native species and protect priority plant species. Due to the nature and location of the piling process, no further assessments were required to investigate the impacts on invertebrates, reptiles, terrestrial birds, bats and otters from lighting, disturbance, damage, noise and vibration sources. Future rising sea levels and biodiversity loss may inhibit the development/formation of diverse ecosystems in the locality of the inner wall. With sections of the wall backing onto the Swansea Bay dune environment I was surprised to not see any mention of possible impacts from the construction materials, process and future implications of the wall on dune habitats and morphology. However, attention has been paid to protected species such as bats despite not being commonly found in such locations. Again, as previously mentioned in the marine ecology section, further opportunities may arise to research the limited field of the effects of sound and vibration on terrestrial ecology in coastal structure-settings. 


4.4 [bookmark: _Toc69161521]  Coastal and Flood Protection

Flood risk assessments were deemed mandatory especially considering exacerbated natural processes from climate change and subsequently rising sea levels. The surrounding areas local to the inner wall may be prone to flooding from storm events, spring tides and high river discharge rates. However future climate change was deemed inconsequential to maritime operations in the Swansea West Pier area. Coastal and flood defences were regarded as unaffected and not in requirement of further assessment. The consideration of the new retaining wall also providing coastal and flooding defence is viewed as a strength and aligns with shoreline management plans in the area. However, little mention to future rising sea levels and coastal flooding events is made with rationale for the height of the new retaining wall. However, the process of constructing piled retaining pier walls is costly, therefore financial reasons may be attributed to this. 


[bookmark: _Toc69161522]4.5   Airborne Noise and Vibration

In order to counteract construction noise and vibration, further assessments were undertaken and used to gauge the potential impacts of airborne noises and vibration. Marine and terrestrial species susceptible to excessive noise and vibration from construction processes and the transportation of construction materials were also further assessed for their impact. The outcome was that airborne noise and vibration will be considerate to species’ seasonal biological patterns of migration, mating, breeding and feeding. However, the impacts were deemed mostly inconsequential even to the dune environment that backs sections of the inner pier wall. In addition, careful consideration was given to nearby human residents and visitors. Acknowledging that airborne noise and vibration is not only endemically affects other fauna. Again, as mentioned in earlier sections, further opportunities may arise to research the limited field of the effects of sound and vibration from piling in coastal structure-settings. 


[bookmark: _Toc69161523]4.6   Landscape and Visual Assessment

A landscape and visual impact assessment were undertaken as well as a field survey in order to establish environmental-visual impacts. The findings concluded that replacing the retaining wall bared little to no visual impacts on the landscape. However, temporary adverse impacts to the landscape and views were also considered during the construction phase. The new, repaired inner pier wall was attributed to everlasting beneficial impacts towards natural vistas and the landscape upon the completion of the construction phase. Settling a compromise for the duration of the construction process. The inclusion of visual/landscape assessments attributes that ABP is mindful of environmental appearance beyond industrial and commercial purposes. Nevertheless, no mention of blending/camouflaging the new inner pier wall to its surroundings was made in order to incentivise natural appearances on coastal developments. However, this may present itself as an opportunity for future improvements to employ a blended appearance approach. Finally, an immediate threat stands out from the eventual wear-and-tear of pier walls and therefore its visual status as beneficial to the public realm, no reference of future maintenance in the visual-landscape setting addresses this.


5. [bookmark: _Toc69161524] Recommendations & Conclusions
The EIA compiled by ABP contemplated and evaluated the possible environmental implications related to the construction of a new retaining inner wall at Swansea West Pier by considering all environmental topics related to the project. As outlined in the EIA, discussions with main stakeholders took place preceding and during the EIA process; debating environmental matters. This was a top priority to ensure minimal environmental impacts. 
The bulk of impacts recognised in the EIA were assessed to be of little to no adverse consequence. The fundamental environmental issues were established to be those relating to increased noise and vibration intensities through the construction phase, affecting marine fauna and nearby human residents. In addition to the dislocation of vessels and the possibility of a disaster/incident concerning vessels during construction of the wall. Following the implementation of apt preventative measures, ABP states that the remaining effects are aimed to be lessened at negligibly adverse at very worst. Once the retaining inner wall of Swansea West Pier has been erected, ABP anticipates no substantial effects to be expected following the construction phase as outlined in the EIA (ABP, 2018). 
The construction of a new retaining inner wall at Swansea West Pier has commenced and is in compliance with current EIA theory and UK process in addition to the aforementioned current government EIA legislations (Town and Country Planning Act 2017, Marine and Coastal Access Act 2009, Marine Works (EIA) Regulations 2007, Well-being of Future Generations Act 2015 and the Swansea Harbour Act 1864 (ABP, 2018), however the build is not yet completed thus proving difficult to fully substantiate the extent of environmental impacts and the success of the work. A separate comprehensive Health Impact Assessment document may prove useful in the future for similar works in order to holistically consider the health status of residents and visitors to the site and nearby conservation sites when undertaking invasive works or new developments in/near the coastal-residential zone. Additional comprehensive studies into atmospheric impacts from greenhouse gas emissions from construction machinery would further facilitate a widespread EIA text.
As previously alluded to in existing literature, public participation in the EIA and construction processes, particularly at Swansea West Pier may prove counter-intuitive to the motives and operation of ABP (Bassi et al, 2012). Despite the previous postulation, should ABP employ some form of public perception survey technique(s)they may discover that their organisational transparency, efficiency, effectivity, accountability and governance increases and further abides to the key interdisciplinary principles included in environmental decision making (Beder, 2013). The Swansea Inner West Pier Marine Works EIA compiled by ABP is 170 pages long, containing a multitude of intricate and technical information, making it a laborious and time-consuming document to comprehend especially considering the extent of the proposed work. As stated by Jha-Thakur and Fischer (2016) cutting down on ‘technical obesity’ would lead to the creation of an informed, concise yet comprehensive EIA document. 
To conclude this report, future monitoring is recommended in order to fully understand and appraise the environmental impacts at Swansea West Pier and at similar proposed plans in the future.  
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