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A Critical Evaluation of the Environmental Impact Assessment (EIA) Process for Project DRAGON, Port Talbot
[bookmark: _Toc24315]1. Introduction
Environmental Impact Assessment (EIA) is a formalized and structured process, which aims at identifying, predicting and assessing the probable important environment impact of intended developments, before making a decision (Noble, 2011). In the United Kingdom, the concept of EIA is entrenched in the planning laws as an preventive and decision-support mechanism, which aim at ensuring that environmental concerns are accommodated in project design, consenting processes and regulatory authorizations (Benson, 2003). Theoretically, EIA finds a central position in stimulating sustainable development by advancing a prioritization of environmental hazards, provoking a disposition of avoiding adverse impacts in terms of alternatives, and ensuring effective mitigation and monitoring responses (Bhatt, 2023).
In spite of its historic place in the planning systems, the usefulness of EIA has been a subject of intense discussion in academic and professional literature. There is a growing amount of evidence that most Environmental Statements comply procedurally with the legislative requirements but still have systematic flaws in the substantive quality of assessment (Caro-Gonzalez et al., 2023). Such weaknesses are associated with the justification of scoping decisions, the evaluation of reasonable alternatives, the handling of uncertainty, and the degree to which mitigation and follow-up actually have an impact on decision-making. Consequently, it has been argued that EIA practice has been more of a regulatory compliance exercise than an interventive tool that can be used to influence the creation of environmentally sustainable outcomes (Brombal et al., 2025).
This report critically analyzes the EIA process conducted on project DRAGON, an Ethanol-to-Jet Fuel (ATJ) Sustainable Aviation Fuel manufacturing facility that is proposed to be established at Crown Wharf, Port Talbot Docks, South Wales, to which on-shore infrastructure, off-site utility, and marine works are associated. The proposed development is a Schedule 1 development under the Town and Country Planning (Environmental Impact Assessment) (Wales) Regulations 2017 and as such, must undergo a mandatory EIA. The Environmental Statement consists of four volumes, such as the main report, technical appendices, an Environmental Management Plan (EMP), and a Non-Technical Summary (LanzaTech UK Ltd, 2023).
More importantly, the report does not evaluate the desirability of the development and the acceptability of environmental impacts of the development separately. Rather, emphasis is put directly on the quality, coherence, and effectiveness of the very process of EIA. The analysis is based on the EIA Scoping Report (LanzaTech UK Ltd, 2023b) and the final Environmental Statement, in order to evaluate the process integrity after a certain period of time and be able to evaluate whether the scoping commitments made at the beginning of the scoping process were converted into an objective, transparent, and defensible evaluation.
The analysis is based on the developed EIA theory and best-practice advice with specific references to the Lee and Colley Environmental Statement Review Package (Lee and Colley, 1991). The framework is a common research and professional review method to evaluate the quality of EIA and is particularly appropriate in identifying the extent to which legislative compliance and substantive effectiveness are different. Using this framework as an analytical tool, the report will establish what strengths, weaknesses and omissions are present in the Project DRAGON EIA process and how well it meets its objective of being a sustainability-focused decision-support process.
This report has threefold objectives. First, to critically assess the quality of the EIA process of the Project DRAGON against the recognised theoretical, methodological and legislative standards. Second, to define gaps between EIA theory, policy intent and practice as applied, especially in the areas that are known to limit EIA performance. Third, to recommend evidence-based suggestions that can be used to advance EIA practice in similar mega-industrial projects in the future.
[bookmark: _Toc27524]2. Legal and Policy Context
[bookmark: _Toc10158]2.1 EIA Legislation in the UK and Wales
In England and Wales, the Environmental Impact Assessment is regulated by the Town and Country Planning (Environmental Impact Assessment) (Wales) Regulations 2017 that implements the provisions of the Directive 2011/92/EU, amended by the Directive 2014/52/EU, into the domestic law (The National Archives, 2017). The Regulations provide a step-by step process of EIA including screening, scoping, the preparation of an Environmental Statement, public consultation and the assessment of environmental information before development consent is determined.
The updated Directive reinforced the quality of the EIA by emphasizing the quality of assessment, relevance and scientific soundness. Developers must make sure that Environmental Statements are prepared by experienced specialists and the information contained therein is full, open, and relevant to the magnitude and character of the project. This law transformation is indicative of a wider understanding that procedural conformity is not the sole means to successful environmental protection and sustainable decision-making (Lushaj, 2014).
Project DRAGON is a Schedule 1 development, which implies that EIA must be implemented irrespective of the scale or context. Besides the permission of the projects, they also need a Marine Licence by the Marine and Coastal Access Act 2009, an Environmental Permit by the regulated industrial activities, a greenhouse gas permit, a water abstraction licence, and observance of the COMAH Upper-tier regulations (LanzaTech UK Ltd, 2023b). This multi-consent context further attaches significance to the coherence and integration of the EIA process especially in terms of cumulative impacts, major accident risk and mitigation securing.
[bookmark: _Toc26063]2.2 Scoping and Policy Intent
One of the most effective phases in the EIA process is scoping. It describes the spatial, temporal and thematic limits of evaluation and defines which issues about the environment are discussed in more detail. The competent authority may issue a formal scoping opinion to the developers under the EIA Regulations. Although these views are not law binding, they are very important in defining the content and direction of the Environmental Statement (Snell and Cowell, 2006).
Scoping is always regarded as an important factor in the quality of EIA according to the academic literature. Efficiency can be achieved through effective scoping, which would help direct resources towards what really matters and enhance relevance of environmental information in decision-making. On the other hand, bad or excessively restrictive scoping can lead to the issue of premature ruling out of significant problems, insufficient attention to cumulative and indirect impacts, and less environmental learning (Wood, Glasson and Becker, 2005).
Policy wise EIA is viewed as a policy contributing to sustainable development by making certain that the environment factors are incorporated in planning. Nevertheless, researchers have pointed out that tension has always existed between this desire and practice. Although EIA is a procedural methodology that allows the identification and alleviation of impacts, it does not necessarily provide sustainable results, especially when analysis focuses on mitigation rather than avoidance or limits the evaluation of options (Zhao et al., 2023). This tension is one of the major issues in the critique of the effectiveness of EIA and it has a direct relationship with the Project DRAGON assessment.
[bookmark: _Toc19389]2.3 Implications for the Evaluation of Project DRAGON
The legislative and policy framework outlined above provides the benchmark against which the EIA process for Project DRAGON is evaluated in this report. Compliance with statutory requirements is treated as a necessary but insufficient condition for EIA effectiveness. Instead, the analysis considers whether the EIA demonstrates alignment with the underlying policy intent of the Regulations and Directive, particularly in relation to scoping transparency, assessment of alternatives, cumulative effects, and the securing of mitigation and follow-up.
By situating the Project DRAGON EIA within this context, the report is able to assess not only whether regulatory obligations have been met, but also whether the EIA process contributes meaningfully to informed and sustainable decision-making.
[bookmark: _Toc4212]3. Methodological Framework for Evaluating EIA Quality
This report has used the Lee and Colley (1991) Environmental Statement Review Package as the main methodological model to measure the quality and efficacy of the EIA process to Project DRAGON. The framework arose as a reaction to the ongoing debate that the practice of EIA tends to be procedurally compliant and not substantially robust and decision-useful in its results (Eitan and Levi-Faur, 2025).
The Lee and Colley (1991) framework structure divides EIA review into a hierarchical system that has four related levels. At the foundation level, individual assessment tasks are reviewed, including the sufficiency of the baseline data, the clarity of methods and explanation of significance criteria. These activities are subsumed into larger review activities and review areas, which eventually leads to a general score of the quality of Environmental Statement. This pyramid form of organization helps minimize the chances of ad hoc or subjective decision-making and offers a clear foundation of criticism.
The framework is well-known in the field of EIA research and has been used in various jurisdictions, which gives it a high level of methodological credibility. Notably, it is more concerned with the quality of assessment processes as opposed to the acceptability of project impacts hence it is especially appropriate for critique.
The framework used in this report is an analytical and not a mechanical one. Completion or formal grading of collation sheets is not done. Rather, the framework is applied as a theoretical prism to implement a crucial review of the essential EIA phases that are recurrently recognized in the literature as vulnerabilities, such as scoping, impact identification and evaluation, the consideration of alternatives, mitigation and monitoring, and cumulative effects assessment.
[bookmark: _Toc6263]4. Critical Evaluation of the EIA Process 
[bookmark: _Toc4327]4.1 Scoping and Topic Selection
Project DRAGON scoping process is characterized by a high degree of proceduralization and regulatory involvement. The scoping was done in phases starting in June 2022 (LanzaTech UK Ltd, 2023b), and including consultation with the statutory bodies, such as the Natural Resources Wales and the local planning authority. The resulting scope explicitly determines the subjects to be evaluated in greater detail and those to be scoped out, with further justification being presented in the Environmental Statement and additional appendices.
This methodology is also in line with regulatory anticipations and is indicative of the concept of proportionality that is being highlighted more in EIA guidance (Iverson and Perrings, 2011). The EIA takes on the form of conservative and worst-case assumptions in the various areas of the topics especially where marine ecology, air quality and noise issues are concerned which goes a long way in assuring that critical effects are not likely to be underestimated.
Nevertheless, looking at it through a Lee and Colley (1991) lens, constraints can be seen in the openness with which uncertainty is managed in scoping decisions. Although scoping out is done based on the low sensitivity, limited pathways or insignificance, the EIA gives comparatively little reflection on the residual uncertainty or how scoping decisions can be reconsidered in case there are changes in assumptions. Sensitivity testing is more implied than expressed and the prudential reasoning which underlies exclusions is not necessarily well defined.
This is a partial weakness in the sub-category level. Despite the presence of justification and evidence-based nature, the scoping process seems rather focused on the management of the scope and efficiency of assessment as opposed to maximising environmental learning. Uncertainty is not only an excuse to be excluded but rather a reason to dig deeper into the issue in EIA theory (Geneletti et al., 2003). In this regard, the scoping of Project DRAGON indicates a general contradiction in the applied practice of EIA between proportionality and precaution.
Notably, decisions taken in early scoping have long-term effects on the evaluation of alternatives and the cumulative impacts. The setting of boundaries of assessment limits the scope of issues that can be re-opened subsequently during the process. This method is procedurally justifiable although it restricts the adaptive potential of the EIA and supports the apprehensions in the literature that scoping may also inadvertently decrease substantive efficacy (Snell and Cowell, 2006).
[bookmark: _Toc32095]4.2 Identification, Prediction and Evaluation of Impacts
One of the fundamental roles of EIA is the methodical recognition, forecasting and assessment of probable major environmental impacts due to a proposed development. According to Lee and Colley (1991), this step is important to general quality of Environmental Statement, because the flaws in the impact assessment methodology, significance determination or uncertainty treatment can significantly compromise usefulness of decisions (Lawrence, 2007).
Project DRAGON Environmental Statement is a document that provides a substantial coverage of the environmental issues that are covered within the assessment scope, such as landscape and visual effects, socio-economics and human health, climate change, air quality, noise and vibration, marine ecology and large-scale accidents. The evaluation of each topic is calculated under the established technical guidance and recognised standards, respectively, GLVIA3 landscape and visual assessment, ADMS dispersion modelling of quality in the air, and BS 5228 and BS 4142 noise and greenhouse gas emissions (LCA) methods (LanzaTech UK Ltd, 2023a). This methodological congruence with the industry best practice is a definite strength of the EIA, and it adds up to the validity of the predictions presented.
The identification of impacts tends to be systematic and transparent with a clear distinction between the construction phase and the operational phase and explicit calculation of direct, indirect and recreational impact (Glasson et al., 2013). The fact that non-routine cases like emergency flaring and major accidents issues are included as a part of COMAH regulation adds to the strength of the assessment and is a good practice of industrial EIA.
Impact prediction is however a technical rigorous process whereas the significance determination is dependent on pre-arranged significance matrices based on the sensitivity of receptors and the magnitude of effect. As much as this method is popular in EIA practice, its applicability has been criticised in the literature as it obscures the process of professional judgement behind what appear to be objective classifications (Wood, 2007). Significance thresholds are usually well described in the Project DRAGON EIA, although the reasons behind the need to draw a difference between moderate adverse significant and moderate adverse not significant is not always outlined in detail. This is especially clear when it comes to the category of landscape and visual effects on the users of the Wales Coast Path, where the impacts are recognized to be moderate negative and significant, but done in the context of being acceptable in the wider aspects of industrial land use.
This is a partial weakness on the level of review category considering the framework viewpoint. Although the effects are obvious and their occurrence is foreseeable, the value judgements that are essential in determining the significance can be brought to the forefront. More openness on the nature of interaction between the professional judgement and the policy context, expectations and sustainability goals of the receptor would make findings more clear and defensible (Morrison-Saunders and Bailey, 2000).
The uncertainity handling is usually done by being conservative in their assumptions, especially concerning air quality modelling, marine ecology and noise assessment (Payne et al., 2015). Worst-case scenarios are often borrowed, and they minimise the risk of an underestimation of effects. Nonetheless, the EIA does not elaborate much on residual uncertainty or confidence interval of predictions. One of the determinants of credibility of assessment is an uncertainty management, and the overt considerations of uncertainty can build credibility in EIA findings, as opposed to compromising them (Cardenas and Halman, 2016).
In general, the impact assessment phase of the Project DRAGON EIA may be described as technically sound and well-developed, but limited to some extent by standard significance models, which focus more on regulatory acceptability than on a more thorough consideration of environmental values and trade-offs.
[bookmark: _Toc24846]4.3 Consideration of Alternatives, Mitigation and Monitoring
I. Alternatives
The reasonable alternatives consideration is generally considered one of the distinguishing tests of EIA efficiency, as it is the most important mechanism by which environmental evaluation can affect the process of strategic decision-making (Enríquez-De-Salamanca, 2025). Project DRAGON Environmental Statement contains a specific chapter that presents the discussion of alternatives, which comprises site selection, design arrangement, technology choice, and the do-nothing scenario.
These alternatives are clearly described and based on real-life limits such as the availability of infrastructure, security needs, legislative demands and vicinity of base receptors. They can be justified by the choice of Crown Wharf, as it is located within an industrial environment, has existing transport connections and it is less likely to cause serious impacts on vulnerable populations. Procedurally, this meets the demands of the EIA Regulations.
Nevertheless, the evaluation of alternatives is quite qualitative and justificatory in nature (Lindfors, 2021). The performance in the environment is addressed together with technical feasibility, however, there is a lack of evidence of systematic comparison between options based on explicit environmental criteria. Consequently, the evaluation supports a narrative progression that involves a personality of path dependence where the option of choice becomes unavoidable, instead of proving to be superior based on environmental factors.
This is indicative of a long-known weakness of the practice of EIA where alternatives assessment is commonly used to justify pre-existing decisions instead of exploring alternative development pathways (Steinemann, 2001). This limits impact avoidance opportunities and strengthens a mitigation-based approach in terms of sustainability.  This is a weakness at the review area level which is of substantive nature even though legislative provisions are followed.
II. Mitigation and Monitoring
Conversely, Project DRAGON EIA has a major strength in terms of mitigation and monitoring elements. The Environmental Management Plan (EMP) gathers mitigation activities during construction and operation processes together and implements an effective three-level mitigation hierarchy in accordance with the IEMA. Primary mitigation is introduced in the project design, secondary mitigation is ensured in the planning conditions and legal agreements, and tertiary mitigation is realized in the best-practice management plans, i.e. Construction Environmental Management Plan.
The mitigation measures are also well correlated with the identified impacts and they are backed by the regulatory frameworks, such as environmental permits and COMAH compliance. This integration increases the level of confidence that commitments on mitigation will be carried out and enforced.
Nevertheless, mitigation securing is robust, but the EIA is rather limited in discussing adaptive monitoring or feedback processes that are not related to regulatory compliance. Monitoring is seen as the main method of proving the compliance rather than as the chance of learning and continuous improvement. The improved role of the follow-up as a learning tool would increase the impact of the EIA on the long-term sustainability outcomes (Pinto et al., 2019).
[bookmark: _Toc31594]4.4 Cumulative Effects Assessment
Assessment of cumulative effects is one such area in which most EIAs fail due to the lack of data and methodological issues (Joseph et al., 2023). The Project DRAGON EIA takes a systematic manner by differentiating intra-project cumulative effects and in-combination with other approved developments under Schedule 4 of the EIA Regulations.
The evaluation establishes cumulative importance mainly in regard to population and human health throughout the building process with the interactions of visual effects and weekend noise influencing Wales Coast Path users. Notably, the EIA does not overstate cumulative effects in cases where interactions are not likely, which is seen to be methodologically restrained.
However, cumulative assessment is rather qualitative, and the lack of assessment of terrestrial ecology at the PAC stage is not solved but postponed. Although such a method can be procedurally satisfactory, it brings out the nature of the limitations inherent in cumulative evaluation within phased consenting settings.
[bookmark: _Toc23058]5. Discussion: Theory versus Practice
The Environmental Impact Assessment theory conceives the assessment as a proactive, iterative and learning process, which must impact positively the project design and decision-making (Sánchez and Mitchell, 2016). Ideally, EIA is supposed to detect the potential risks to the environment at a very early stage, investigate viable options, prevent or reduce negative impacts, and strategically incorporate the values of sustainability in the development plan (Cerovšek, 2025) ). In this view, EIA cannot be considered, simply, as a predictive tool since it is a deliberative mechanism in which environmental values are bargained with economic and technical factors.
Nevertheless, studies always find a divide between these hypothetical ambitions and their practical application. According to Eitan and Levi-Faur (2025), in reality, EIA has been more of a regulatory compliance tool, which is performed to fulfil the legal requirements instead of transforming the developmental paths. The trend is especially noticed in mega industrial projects whereby strategic decisions pertaining to site selection, selection of technology and reasons behind the project, are often made before the EIA process has started, thus limiting the ability to have real alternatives. This usually transforms the EIA practice into mitigation- oriented instead of avoidance oriented which limits its ability to produce transformative sustainability results (Bond et al., 2024).
The Project DRAGON EIA is one of the examples of this long-term conflict between theory and practice. On the one hand, the evaluation indicates a high level of procedural compliance, technical robustness and the current best practice. The fact that the recognised methodologies of assessment were employed, the assumptions applied in the model are conservative, and the technical side was also presented in detail makes the predictions of the impact more trustworthy (Duncan, 2006). Moreover, a well-organized use of a mitigation hierarchy, backed by a detailed Environmental Management Plan and legally binding regulatory framework, tackles an opportunity of weakness in the EIA practice, which is the application of mitigation measures (Cares, Franco and Bond, 2023).
Conversely, the EIA does not seem to have much impact in strategic decision-making. The alternatives consideration is qualitative and to a large extent procedural and limited by infrastructural, regulatory and safety considerations that are set before assessment. The alternative development pathways are not systematically compared by environmental criteria and there is no substantial evidence that alternatives development pathways were explored or discarded meaningfully based on environmental grounds. This method typifies a critical interposition in the theory of EIA such that the assessment of alternatives is influenced by pre-strategic decisions, which makes it less effective in affecting environmental performance in reality.
In the same vein, where the Project DRAGON EIA assumes the open nature of the significance criteria and the considerable negative impact on some receptors, most notably the landscape and the visual effects on the users of the Wales Coast Path, the articulation of the significance is based on the existing professional judgement and policy framework. This method is justifiable in regulatory practice but brings into sharp relief a structural flaw in EIA, in which significance can be evaluated in terms of acceptability, as opposed to relative to larger sustainability levels or longer-term environmental transformation.
Despite these weaknesses, it is notable that the Project DRAGON EIA exhibits a number of features that are related to the modern best practice. The early and continued consultation with statutory consultants, distinctiveness of the Environmental Statement volumes, good communication using a Non-Technical Summary, and strong mitigation securing mechanisms all lead to a large standard of quality in the procedures. More specifically, the merging of marine licensing and environmental permitting with planning under a coherent evaluation system also increases regulatory coherence and limits the likelihood of decision-making fragmentation.
Collectively, these observations indicate that, although the Project DRAGON EIA might not be as transformative as the EIA is assumed to be in the sustainability theory, it is a relatively strong and successful implementation of EIA in the context of current regulatory and institutional framework. As it is shown in the case, most constraints defined in the practice of EIA are structural, not project-specific because they are the result of the location of EIA in the planning system and not limitation in the implementation of the assessment. As a result, enhancement of the effectiveness of EIA might imply not only the methodological sophistication but also the introduction of environmental assessment at the earlier stages of strategic planning and conception of the project.
[bookmark: _Toc31509]6. Recommendations
Based On the basis of the critical assessment of the Project DRAGON EIA process, a number of recommendations are suggested to improve the performance of the future EIAs of large-scale industrial developments.
First, there should be enhanced transparency when it comes to scoping; that is, uncertainty should be explicitly recognized and there should be proper documentation of the assumptions underpinning scoping decisions. Where the exclusion of the topics is justified by conservative or worst-case assumptions, the EIA must explain how these assumptions will be revised or updated in case there are changes in design parameters or in the baseline conditions. It would help to increase transparency and minimize the risk of exclusion of issues in advance by introducing mechanisms to work with adaptive scoping.
Second, the reasonable alternatives must be more systematically and comparatively assessed. Environmental performance must be measured on some clear and consistent criteria in comparison with alternative sites, designs or technologies, and not mostly on qualitative justification. By incorporating the environmental aspects into the project conception earlier, one will have a better chance to avoid the impact and make the EIA a better contributor to the strategic choice.
Third, it should be more explicit in the determination of significance. Although sensitivity-magnitude matrices are a standard practice, the EIAs could use a more straightforward explanation of the professional judgements and policy considerations supporting the significance thresholds. A clear discussion regarding the effect that regulatory context, receptor values and sustainability goals have on the determination of significance would enhance the defensibility and transparency of the evaluation results.
Lastly, EIA process should have more adaptive monitoring and follow-up structures incorporated into it. Monitoring needs to be viewed not as a necessary compliance measure, but also a means of learning and improvement. Well established feedback loops, trigger conditions, and reporting systems would allow the monitoring outcomes to guide the operational management and subsequent evaluations, which would enhance the contribution of EIA to sustainable development in the long run.

[bookmark: _Toc20102]7. Conclusion
 The report has critically analyzed the process of Environmental Impact Assessment of the Project DRAGON and has presented an evaluation of the quality, coherence and effectiveness of the process as opposed to the acceptability of the development. The review is based on well established framework and the evaluation has identifies several strengths of the EIA, such as high levels of procedural compliance, technical soundness of assessment methodologies, conservative modelling assumptions and achievement of mitigation through an extensive Environmental Management Plan. These aspects indicate that the EIA has been prepared to a high level of professionalism and generally complies with the modern regulations and industry requirements.
However, the evaluation has also highlighted limitations that reflect wider structural challenges within EIA practice. In particular, the constrained assessment of alternatives, limited transparency in significance determination, and the predominantly compliance-oriented framing of monitoring reduce the extent to which the EIA can influence strategic decision-making or deliver transformative sustainability outcomes. As such, while the Project DRAGON EIA may fall short of the proactive and learning-oriented ambitions often attributed to EIA in theory, it represents a robust and defensible application of EIA within existing regulatory and institutional constraints. Addressing the identified gaps through improved scoping transparency, strengthened alternatives assessment and adaptive follow-up would enhance the capacity of future EIAs to function as more effective tools for sustainable development.
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