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Dear Sirs
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1) Critique of the One Earth Proposal's Flood Risk Assessment.
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4)The Cumulative effects of Flood risk from the One Earth Proposal and Implications of the
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Considerations on Siting Near High Marnham Grid Connection
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1 Detailed support of my letter and supporting report to the ExA dated 8 September 2025.
2) Stand alone information that needs to be in possession of all inspecting authorities.

3) Detailed support to the representations made to me during the pre examination
consultation report as early as 22.07.24 but excluded by the applicant from the
documentation provided in the Consultation Report.

4) Comments on responses to WR's.

5)Responses to Comments to ExQ1.

and ) the Exa's invitation to me,made at Issue Specific Meeting 2,to make any necessary
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Critique of the One Earth Proposal's Flood Risk Assessment

1. Summary

1.1. Core Findings

The analysis of the documentation pertaining to the One Earth Solar Farm reveals significant limitations in its flood risk assessment (FRA). While the applicant has presented a case that the project's flood-related impacts would be "neutral" and has proposed specific mitigation measures, the assessment is challenged on multiple fronts by statutory and community stakeholders. The evidence suggests that the methodology and assumptions underpinning the developer's flood risk evaluation are not robust, underestimating the project's hydrological impact on the surrounding landscape. The project's status is characterized by a critical procedural gap, a lack of scientific rigor in its modelling, and a failure to adequately address broader, cumulative environmental effects.

1.2. Key Limiting Factors

The assessment is critically limited by several key factors. First, the applicant has provided insufficient evidence to demonstrate compliance with the mandatory Sequential Test for site selection, a finding raised by the Lincolnshire County Council (LCC)¹. Second, the hydrological modelling is based on outdated assumptions, failing to account for the substantial increases in runoff and peak discharge rates that can be caused by large-scale solar arrays². Third, the assessment neglects a robust analysis of the cumulative flood effects from other large-scale solar projects in the same regional catchment area, an issue highlighted by both local critics and quantitative land use data³. Finally, the public consultation process has been described as procedurally deficient, creating a public trust deficit that could undermine the project's viability⁴.

1.3. Overall Conclusion

Based on a comprehensive review of the submitted documentation and external analyses, the current flood risk assessment for the One Earth Solar Farm is not robust. It contains significant vulnerabilities that could lead to increased regional flood risk, particularly from surface water runoff, and a failure to meet regulatory and scientific standards. The project's approval is exposed to a high degree of procedural and environmental risk, as its claims of safety and compliance are contested by both official bodies and external experts.



2. Introduction and Definitional Clarification

2.1. Defining the "One Earth Proposal": A Critical Clarification

An essential point of clarification is required at the outset of this report. The term "One Earth Proposal" is used in the provided material to describe two entirely distinct concepts. The first is a broad, global socio-economic and environmental concept rooted in the 1972 Stockholm conference, captured by the slogan "Only One Earth". This proposal advocates for a "harmonized co-operative world" where each part "is a centre, living at the expense of nobody else, in partnership with nature and in solidarity with future generations". This foundational concept has been influential in shaping subsequent policy discussions on topics such as a "just transition" and the "financial drain from the Global South"⁵. It is associated with non-profit organizations and philanthropic initiatives aimed at addressing the climate and biodiversity crises through three pillars: renewable energy, nature conservation, and regenerative agriculture.

The second, and for the purpose of this report, the relevant "One Earth" is a specific, large-scale energy infrastructure project: the One Earth Solar Farm. This is a proposed ground-mounted solar photovoltaic (PV) array with an associated Battery Energy Storage System (BESS) located at the border of Nottinghamshire and Lincolnshire in the United Kingdom.

The duality of these two entities is notable. The commercial project's use of a name associated with a global, non-profit, and progressive socio-ecological movement creates a significant rhetorical juxtaposition. The project itself is facing substantive critiques from local stakeholders and a statutory authority on specific environmental and procedural grounds, which stands in direct contrast to the ideals of a "harmonized world" and "partnership with nature" embodied by the original global proposal. This report will focus exclusively on the technical and procedural assessment of the One Earth Solar Farm project, as this is the subject of the query.

2.2. Scope and Purpose

This report provides a critical and level assessment of the One Earth Solar Farm's flood risk, its underlying assumptions, and its compliance with the UK's National Planning Policy Framework (NPPF) and other relevant guidance⁶. The assessment will be a deep dive into the specific claims and methodologies of the project's flood risk assessment, analysing them against critiques from key stakeholders and evidence from external academic and regulatory sources.



3. Project and Site Context

3.1. Project Overview

The One Earth Solar Farm is a proposed new solar farm with associated batteries and infrastructure⁷. It is a ground-mounted solar photovoltaic (PV) array designed to generate electricity from sunlight, with a Battery Energy Storage System (BESS) to store energy and release it to the grid as needed. The project has secured a grid connection agreement for up to 740MW of electricity, which the developer claims is enough to power over 200,000 UK homes⁸. The location was chosen primarily due to the availability of a grid connection point at the decommissioned High Marnham coal-fired power station, which created capacity for new energy projects. (It should be noted however, that this capacity will be used irrespective of the approval or rejection of the project.) The project's design has undergone several iterations.





3.2. Hydrological Profile of the Site

The project's proposed location straddles the River Trent, a major waterway in the UK. This geographical positioning places the site in a high-risk flood area⁹. The provided documentation confirms that approximately 56% of the site is situated within Flood Zones 2 and 3, which are areas with a higher risk of flooding from rivers and the sea. This fact immediately triggers a heightened level of regulatory scrutiny under UK planning policy¹⁰. The Lincolnshire County Council (LCC) and the Nottinghamshire County Council(NCC), as the Lead Local Flood Authoritys (LLFA), have a statutory responsibility for managing flood risk from surface water, ordinary watercourses, and groundwater in its area. This dual-county location and the significant proportion of the site within designated flood zones make a robust and comprehensive flood risk assessment paramount for the project's viability.



4. Assessment of the Developer's Flood Risk Assessment (FRA)

4.1. The Applicant's Position and Proposed Mitigation

The developer's Flood Risk Assessment (FRA) acknowledges a "medium to high risk of fluvial and tidal flooding" for the site but concludes that the risk from other sources, such as surface water, is low¹¹. The applicant asserts that the overall impact of the solar farm on surface water run-off will be "neutral" and has proposed a series of mitigation measures to support this claim. These measures include the sequential approach of placing no built development within the functional floodplain and locating sensitive equipment, such as substations and battery storage systems, outside of the design flood extent. Inverters would be raised on platforms above the design flood level, and the height of the solar panels would be varied depending on the flooding extent to allow for the passage of floodwater.

4.2. Regulatory Framework: The Sequential and Exception Tests

UK planning policy, as outlined in the National Planning Policy Framework (NPPF), mandates a risk-based approach to development. The primary tool for this is the Sequential Test, which aims to "steer new development to areas with the lowest risk of flooding" from any source¹². Development proposals in higher flood zones (2 and 3) must demonstrate that no other suitable and available sites with a lower risk exist. If the Sequential Test cannot be satisfied, a development may then be subject to the Exception Test, which requires a developer to demonstrate two key points: first, that the project provides wider sustainability benefits to the community that outweigh the flood risk; and second, that the development will be safe for its entire lifetime, without increasing flood risk elsewhere¹³. The NPPF now classifies solar farms as "Essential Infrastructure," which allows them to be considered for the Exception Test. The developer has submitted a detailed assessment to provide "further evidence" for how it has applied and satisfied these tests.

4.3. Conflicting Assessments: A Comparative Analysis

The following table provides a clear comparison of the developer's claims regarding the flood risk assessment and the direct critiques from key stakeholders, specifically the Lincolnshire County Council and, Stephen Fox¹⁴. This juxtaposition highlights the central points of contention and provides a framework for the subsequent critical analysis.

		Aspect of Assessment

		Applicant's Position

		Lincolnshire County Council's Assessment

		Stephen Fox's Critique



		Sequential Test

		Applied and satisfied as part of site selection.

		Insufficient evidence provided to conclude the test has been passed. The methodology is flawed.

		The proposal should not be approved as it is on a flood plain and other sites exist.



		Hydrological Modelling

		Solar farms are not expected to cause a significant increase in runoff. Impact will be "neutral".

		Surface water flood risk appears to be appropriately addressed in application documents.

		The assessment fails to incorporate current scientific understanding. Runoff can increase by 99% to 154%, and peak discharge by up to 11.7 times. The Wallingford Procedure model is inappropriate.



		Cumulative Impact

		Not explicitly addressed in the provided documents. The focus is on the project's direct impact.

		Notes that if all "reasonably foreseeable" schemes proceed, the change in land use in Lincolnshire would be 0.70%.

		The collective impact of other solar projects within a 30-mile radius has not been properly assessed and could lead to amplified flood risk throughout the region.



		Consultation Process

		"Robust and extensive engagement was undertaken" with stakeholders and the community. All local authorities confirmed compliance with statutory requirements.

		Confirmed that the applicant has complied with statutory consultation requirements.

		The developer "deliberately and consistently" failed to report legitimate challenges to the consultation and "deliberately hidden" dissatisfaction from inspectors.
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5. Critical Analysis of Limiting Factors

5.1. Limiting Factor 1: Insufficient Evidence for the Sequential Test

The most significant regulatory vulnerability in the project's proposal is its apparent failure to fully satisfy the Sequential Test. The Lincolnshire County Council, a key statutory consultee, has stated in its Local Impact Report that there is "insufficient evidence to properly conclude that the Sequential Test has been passed regarding site selection"¹⁵. The council’s critique is precise and procedural. It notes that the developer's methodology "appears to have disregarded land that could not be leased by them" and did not consider a wider search area beyond a 10km radius from the High Marnham substation¹⁶. This narrow, self-imposed search radius appears to have prioritized a pre-selected grid connection point and land availability over the primary objective of the Sequential Test, which is to guide development based on flood risk.

This finding is not merely a bureaucratic hurdle; it represents a fundamental regulatory failure that undermines the core purpose of UK planning policy. The purpose of the test is to ensure that development is steered towards areas of lowest flood risk, a principle that the applicant's site selection process seems to have contravened. This is a critical vulnerability. As illustrated by precedent in other solar farm appeals, the failure to rigorously justify a site search can be a sufficient reason for an appeal to be rejected, particularly when the proposed development is on agricultural land and viable alternative sites may exist¹⁷.

5.2. Limiting Factor 2: Questionable Hydrological Assumptions and Modelling

The developer's claim of a "neutral" impact on runoff is directly contradicted by external scientific and academic evidence. While the applicant states that solar farms are not expected to cause a significant increase in run-off, a local critique by Stephen Fox argues that this assumption is outdated and contradicted by scientific research¹⁸. Fox references studies that suggest runoff could increase by 99% to 154% and peak discharge rates could increase by as much as 11.7 times¹⁹.

Academic research supports these concerns. One study using a rainfall simulator found that solar panels increased peak discharge by "about 11 times" compared to a reference hillslope²⁰. Other research indicates that a scenario with altered land cover after solar farm construction could lead to a "100% increase in peak runoff"²¹. The mechanism behind this is not the panels' physical presence alone but the altered ground cover and the increased kinetic energy of water flowing from the panels, which can cause soil erosion and create channelized flows. These channelized flows can then increase the rate and volume of surface water discharge, potentially overwhelming existing drainage infrastructure. The developer's proposed mitigation of raising panels only protects the equipment itself from floodwaters; it does not address the fundamental issue of increased runoff and the resulting flood risk to neighbouring areas. This discrepancy between the developer's assumptions and the scientific consensus represents a critical technical flaw in the FRA.

The issue is compounded by the fact that the hydrological impact of solar farms is not yet fully understood, and the "lack of established modelling methods tailored to their unique land cover" is a known issue in the scientific community²². Fox's critique of the developer's use of the "Wallingford Procedure model" for this specific application is therefore well-founded.

5.3. Limiting Factor 3: Neglect of Cumulative and Regional Impacts

A significant gap in the project's flood risk assessment is its failure to account for the cumulative impact of other "reasonably foreseeable" solar projects in the region. The assessment appears to have been conducted in isolation, focusing only on the site-specific effects. However, the Lincolnshire County Council has noted that if all such schemes in the area proceed, the total change in land use would be 0.70% within the county²³.

This absence of a robust, regional analysis is a major oversight. Multiple large-scale solar farms, each contributing to increased runoff and peak discharge rates, could collectively overwhelm the existing drainage infrastructure and exacerbate flood risk for the wider community. The "death by a thousand cuts" scenario, where individual, seemingly manageable impacts combine to create a significant systemic problem, is a real risk in this context. The FRA's failure to model this broader effect is a systemic vulnerability in the overall planning process for renewable energy infrastructure in a flood-prone region.

5.4. Limiting Factor 4: Procedural Deficiencies in Consultation

While the developer asserts that it conducted "robust and extensive engagement" and that local authorities have confirmed compliance with statutory consultation requirements, a direct contradiction exists in the public record²⁴. A community representative, Stephen Fox, alleges that the developer "deliberately and consistently failed to report" legitimate challenges to the validity of the consultation. He claims the developer "deliberately hidden" deep dissatisfaction from inspectors and local councils, intending to have the proposal pass for examination without revealing the extent of community opposition²⁵. More over most of the issues that are now having to be corrected were raised in submissions made to but excluded by the applicant from the Consultation report.

This direct conflict between the developer's formal compliance and the community's perception of a flawed process create a significant procedural and reputational risk. Even if the developer has met the minimum legal requirements, the perception of a non-transparent and non-responsive process can lead to heightened public opposition, legal challenges, and delays. The formal backing of local authorities on a legal checklist does not negate the existence of a deep-seated public relations problem that could escalate and hinder the project's timeline and viability.



6. Holistic Assessment and Recommendations

6.1. Synthesis of Conflicting Viewpoints

The flood risk assessment for the One Earth Solar Farm is fundamentally flawed. While the developer has meticulously addressed the project's vulnerability to flooding by proposing measures to protect its equipment, it has largely failed to demonstrate an adequate understanding of the project's potential to cause flooding. The developer's claims of formal compliance and a "neutral" impact are directly contradicted by expert analysis from a local authority and by external scientific research. The core of the issue lies in the applicant’s site selection methodology, which appears to have prioritized a pre-existing grid connection over the principles of flood risk mitigation, and in its use of outdated hydrological models that do not accurately represent the effects of large-scale solar arrays.

6.2. Detailed Recommendations for Mitigation and Further Assessment

To address the identified vulnerabilities and provide a scientifically and procedurally sound basis for project approval, the following recommendations are made:

· Hydrological Modelling: The applicant should be required to re-run the FRA using modern, solar-farm-specific hydrological models that account for increased runoff, peak discharge rates, and erosion from the panels. The use of models tailored to this unique land use is critical to accurately predict the project's impact and should not be based on simplified, generalized assumptions.

· Sequential Test: The developer must re-evaluate the Sequential Test with an expanded and transparent search area. This re-evaluation should consider all suitable and available sites regardless of their current leasing status or proximity to the preferred grid connection point. The re-run must demonstrate that the project's chosen site is indeed the most appropriate one from a flood risk perspective.

· Cumulative Impact: A full and robust assessment of the cumulative impacts on regional flood risk is essential. The analysis must model the combined effect of all "reasonably foreseeable" solar projects within the River Trent catchment area to ensure that the total effect on local and regional drainage infrastructure is fully understood and mitigated.

· Land Management: The project's consent should be conditional on a long-term, enforceable land and vegetation management plan. This plan must include specific, scientifically backed measures to maintain ground cover between panels, prevent soil compaction, and use best practices such as swales and infiltration basins to manage surface water runoff and prevent channelization and erosion.

6.3. Final Concluding Statement

The One Earth Solar Farm's flood risk assessment, in its current form, is not fit for purpose. It demonstrates an inadequate understanding of a new and evolving land use's hydrological effects and a failure to meet the spirit, if not the letter, of regulatory requirements. Granting consent without a complete and transparent reassessment would expose the local community and the wider region to significant and unnecessary flood risk, making the project's long-term viability questionable. The principles of the original "One Earth" proposal—living in "partnership with nature" and in "solidarity with future generations"—demand a more rigorous and responsible approach to environmental assessment than what has been presented.
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Report on Sequential and Exception Test Failures in One Earth Solar Farm NSIP

Cover Note

This report has been prepared for submission to the Examining Authority under the Planning Act 2008 in relation to the One Earth Solar Farm Nationally Significant Infrastructure Project (NSIP). It offers a critical examination of the Applicant’s application of the Sequential and Exception Tests as required by the National Planning Policy Framework (NPPF), the Overarching National Policy Statement for Energy (EN-1), and related guidance. The report integrates a technical review of the Flood Risk Assessment (FRA) as presented in the Environmental Statement (ES) and supporting technical studies. In drawing its conclusions, this critique references the Planning Act 2008, National Policy Statements, Planning Inspectorate Advice Notes, the latest case law, Environment Agency guidance, local policy, and procedural precedents. The document is presented in formal language and structured to support the Examining Authority in its consideration of whether the policy and legal requirements concerning flood risk have been met in full by the Applicant.

Summary Statement

This report identifies and analyses critical elements of the One Earth Solar Farm application’s approach to flood risk management. It reviews the use of Sequential and Exception Tests in relation to NPPF and EN-1, scrutinizes the adequacy of the FRA methodology and interpretation, and addresses cumulative impacts, climate change allowances, and site-specific vulnerabilities. The report finds that, while the Applicant integrates appropriate datasets and references the correct policy framework, there are substantial deficiencies in both the sequential approach to site selection and the robustness of the Exception Test rationale—particularly regarding surface water risk, the thoroughness of alternative site evaluation, and the limited recognition of cumulative and future climate risks. These deficiencies are judged to undermine compliance with national and local policy and with recent judicial authority, casting doubt on whether development consent can properly be granted on the basis of current submissions.

Table of Key Policy and Technical Requirements

		Requirement

		Source

		Summary



		Sequential Test

		NPPF §175; EN-1 5.8

		Directs development to areas of lowest flood risk from all sources; all forms of flood risk must now be included (fluvial, surface water, groundwater, reservoir, etc.). Exemptions are strictly limited.



		Exception Test

		NPPF §176; EN-1 5.8.11

		Permits development in higher-risk areas only if wider sustainability benefits demonstrably outweigh flood risk, and the development can be made safe for its lifetime without increased risk elsewhere, considering all sources.



		FRA (Flood Risk Assessment)

		NPPF §167; PPG

		Must assess all sources of flood risk, baseline and future climate scenarios, demonstrate mitigation, include climate change allowances, and provide appropriate site-specific and strategic appraisal.



		Cumulative Effects Assessment

		EIA Regs; EN-1 4.1.5

		Must consider cumulative effects of current and foreseeable developments affecting flood risk, including large-scale NSIP clustering.



		Climate Change Allowances

		EA Guidance 2022

		Requires use of higher central or upper end allowances for essential infrastructure in Flood Zones 2/3, and NSIPs must consider credible maximum (H++) scenarios for lifetimes exceeding 100 years.



		Local Policy and Strategic Flood Risk Assessment

		Local Plans, SFRAs

		Site allocations and Local Plan must be evidenced by up-to-date SFRAs; any allocation or permission in areas of flood risk must transparently pass relevant policy tests and consider relocation if climate change risk increases.





Export to Sheets

The table above summarizes the statutory and policy context within which the One Earth Solar Farm NSIP application must be determined. Each of these requirements is explored and critiqued in detail below.



1.0. Introduction

1.1. The NSIP Regime in Flood Risk Context

The One Earth Solar Farm proposal is subject to the legislative framework established by the Planning Act 2008, which requires development consent for electricity generation projects exceeding 50 MW. Within this regime, Section 104 of the Act directs the Secretary of State to decide applications in accordance with any relevant National Policy Statement (NPS), in this case, EN-1 for energy projects and EN-3 for renewable energy infrastructure. These NPSs, together with the National Planning Policy Framework (NPPF) and Planning Practice Guidance (PPG), form the primary policy framework for assessing flood risk in NSIPs.   

Section 10 of the Planning Act 2008 additionally imposes duties to promote sustainable development—including mitigation and adaptation to climate change, environmental protection, and prudent use of natural resources—all of which intersect with flood risk policy. The regime distinguishes itself from the Town and Country Planning Act process by centralizing decision-making, imposing procedural requirements (such as statutory consultation, Environmental Impact Assessment (EIA), and consideration of Local Impact Reports), and emphasizing national priorities for infrastructure.   

1.2. National Policy Statement EN-1: Flood Risk Provisions

EN-1 addresses flood risk primarily in Part 5, Section 5.8, requiring that all sources of flooding be taken into account at all planning stages—both fluvial and non-fluvial (e.g., surface water, groundwater, reservoir, sewer). Paragraph 5.8.6 states the "aims of planning policy" are to ensure flood risk is "avoided" and that new development is "steered to areas with the lowest risk". Should development in higher-risk areas be necessary, a "robust Sequential Test" must be undertaken and justified, and only if this is passed may the Exception Test be applied. EN-1 (2023) consolidates and reinforces these expectations in light of increasing climate risk, updating prior guidance in light of recent legal precedent and advances in flood risk science. It positions the Sequential Test as the "default filter" for all NSIP site selection and requires that applicants "explicitly demonstrate" compliance with the test in their application.   

1.3. The National Planning Policy Framework and Planning Practice Guidance

The NPPF (2024, Section 14) and associated PPG (Flood Risk and Coastal Change, 2022) directly shape the application and interpretation of the Sequential and Exception Tests. The NPPF’s recent (December 2024) update clarifies that:   

· The Sequential Test must consider flood risk from any source, not just fluvial/tidal flooding.   

· A robust assessment of "reasonably available sites" is required.   

· Where a site includes parts at risk, the whole site may trigger the test unless all vulnerable components can be located in flood-free areas.   

· The Exception Test is only to be applied where the Sequential Test has established the absence of lower-risk sites, and it must include a sustainability benefit and proof that development is safe for its lifetime without increasing flood risk elsewhere.   

This contemporary policy interpretation is directly relevant to the One Earth Solar Farm application, which traverses multiple flood zones and incorporates both essential and more vulnerable infrastructure in areas at varying degrees of flood risk.

1.4. Judicial and Procedural Precedents

Recent Court of Appeal judgments have provided important clarification on the legal principles underlying the Sequential and Exception Tests in NSIPs. Particularly pertinent are the rulings in Substation Action Save East Suffolk Ltd v Secretary of State for Energy Security and Net Zero (2024) EWCA Civ 12 and R (Mead and Redrow) v Secretary of State for LUHC (2024) EWHC 279 (Admin). These cases establish that:   

· The Sequential Test must be "applied at the site selection stage" and not after design—even where mitigation can make a site "safe," this does not exempt it from the need for sequential justification.   

· Surface water risk must be included in the Sequential Test, with flexibility for the planning judgment to consider mitigation at a later stage, but only if the initial Sequential Test is robust.   

· Cumulative impacts may be lawfully deferred if insufficient information exists, but failure to properly consider them is a material legal flaw where active or approved NSIPs operate in parallel.   

Procedural Advice Notes from the Planning Inspectorate reinforce these principles, emphasizing the importance of early, transparent, and evidence-based application of the Sequential and Exception Tests at both pre-application and examination stages.   



2.0. Detailed Critique of the Sequential and Exception Test Application

2.1. Overview of Applicant’s Sequential and Exception Test Method

The Applicant provided a Sequential and Exception Test Assessment intended to demonstrate compliance with NPPF, EN-1, and associated guidance. The assessment referenced a 10-15 km search radius for potential alternative sites, offered a "back-check" against identified alternatives, and asserted that no other "reasonably available" site performed better in terms of flood risk and deliverability. The Exception Test rationalized the sustainability of the project in terms of renewable energy generation, climate objectives, and economic benefits. However, a technical review reveals significant limitations in the scope, evidence-base, and robustness of both tests as applied.   

2.2. Sequential Test: Scope, Execution, and Policy Compliance

2.2.1. Area of Search and the “Reasonable Availability” Standard

EN-1 Paragraph 5.8.12 and NPPF §175 require that the Sequential Test be defined by the type, scale, and requirements of the proposed development, and by a demonstrably appropriate catchment for alternative sites. The Applicant employs a 10-15 km search for alternatives yet provides only limited rationale to support the spatial constraint. While grid-connection, land availability, and scale are relevant, there is insufficient transparent evidence as to why a broader or different configuration of sites (such as a constellation of smaller, lower-risk sites) would not be "reasonably available," especially given the evolving technology and commercial models in large-scale solar.   

Recent judicial guidance warns against an overly narrow search area absent clear, project-specific justification. The Mead and Redrow judgment in February 2024 notes that the definition of “reasonably available” is not fixed but must be objectively evidenced and defensible. The Applicant’s assessment instead appears to reverse-engineer the outcome, focusing on the redline application land rather than starting with a comprehensive, unbiased audit of alternatives, and treats fragmented or discontinuous sites as inherently unacceptable without sufficient evidence of their infeasibility.   

2.2.2. Assessment of Alternative Sites

Planning policy now requires a "rigorous" and "transparent" assessment of alternative sites, using up-to-date flood risk data, SFRA mapping, and the full spectrum of flood sources—surface water, groundwater, and others. The One Earth Solar Farm Sequential Test relies principally on fluvial flood zoning and assumes that the mitigation of surface water flood risk can be addressed at the detailed design phase, rather than as a primary consideration in site selection. This is inconsistent with current PPG and NPPF wording and with   

Mead/Redrow and Substation Action Save East Suffolk case law, which require that all sources of flood risk be considered "at the point of initial assessment".   

In the Applicant’s Table of Alternatives, areas at surface water or groundwater risk are not consistently excluded or subject to the same scrutiny as those in Fluvial Flood Zone 2 or 3. This undermines the robustness of the Sequential Test. Notably, the reliance on flood defences or design-led mitigation to justify retention of higher-risk locations contradicts explicit PPG guidance (Paragraph 7-022 and 7-023), which states that the presence of defences or mitigation does not obviate the need for sequential avoidance wherever possible.   

2.2.3. Incomplete Consideration of Future Climate Risk and Long-Term Site Vulnerability

The NPPF and EA Guidance for climate change require applicants to use the "upper end" or "credible maximum" allowances for NSIPs expected to operate beyond 100 years, or where the effect of climate change may move current Flood Zone 1 land into higher-risk categories during operational lifetime. While the Applicant applies 39-62% increases in river flow for different design scenarios in its hydraulic modelling, there is an insufficiently granular assessment of whether areas currently in Flood Zone 1 or 2 would migrate into higher categories under future climate projections—crucial to robust Sequential Testing for such a long-life asset.   

Indeed, Strategic Flood Risk Assessments (SFRAs) for Newark & Sherwood and Bassetlaw highlight that some currently low-risk areas may transition into higher risk over the NSIP design life, particularly given uncertainties in climate projections and maintenance of local flood defences . The One Earth Solar Farm application lacks a detailed, forward-looking Sequential Test that accounts for these changes and does not rigorously consider whether the development could be, now or in the future, relocated to a more sustainable, genuinely low-risk site.

2.2.4. Failure to Apply the Sequential Test Within the Site

A further deficiency is insufficient demonstration of a "sequential approach" within the site itself, as required by EN-1 and the NPPF. Where large sites straddle multiple flood zones, it is policy and best practice to minimize exposure by allocating the most vulnerable components to the areas of lowest risk and only retaining essential infrastructure in higher flood-risk panels if operationally unavoidable.   

While some panel raising and equipment stowing are described, there is a lack of clear, evidence-based partitioning to keep the substation, battery storage, and other vulnerable components wholly out of the highest risk situation—contrary to the design requirement at site level. Most notably, the substations’ proposed location, as detailed in the FRA, includes significant areas of Flood Zone 3, with no convincing demonstration that these installations cannot be relocated within the site’s order limits to less hazardous ground.

2.2.5. Exemptions and “Pre-Mitigation” Arguments

The application at times argues that certain areas should be screened out of the Sequential Test due to the presence of robust mitigation or evidence that post-design flood risk is low. Recent case law (especially Mead and the March 2025 Yatton appeal) makes clear that evidence of "safe ultimate design" or site-engineering is not sufficient to avoid the test, and that only defined classes of minor or household development, or allocated sites tested robustly at plan stage, may benefit from such exemptions.

This logic is reinforced by the planning policy guidance, which is explicit that flood resistance and resilience measures are a secondary "backstop," not a first-line approach, and cannot "reverse-engineer" Sequential Test compliance for vulnerable developments (PPG Paragraph 7-022, 7-023, 7-048).   

2.2.6. Site-Specific Critique Summary

In sum, the shortcomings in the One Earth Solar Farm Sequential Test can be summarized as:

· An inadequately justified and potentially under-inclusive area of alternative site search.

· Insufficient or inconsistent consideration of all forms of flood risk—especially surface and future climate-driven increases.

· Lack of robust partitioning and mitigated site-level design for vulnerable uses.

· Unacceptable reliance on mitigation to “pass” the test in lieu of strategic avoidance.

On this basis, the Sequential Test, as prepared and presented, is non-compliant with the explicit requirements of EN-1, the NPPF, and essential judicial principles now underpinning statutory decision-making.

2.3. Exception Test: Wider Sustainability Benefit and Lifetime Safety

Once the Sequential Test is failed (or passed only marginally), the Exception Test under EN-1 Paragraph 5.8.11 and NPPF §176 must be satisfied via two distinct criteria:

· The project must provide wider sustainability benefits that outweigh the flood risk.

· The project must be proven to be safe for its lifetime, taking account of vulnerability and management of residual risk, without increasing flood risk elsewhere, and where feasible, reducing risk overall.

2.3.1. Sustainability Benefit Assessment

The Applicant’s Exception Test relies on renewable generation, net zero objectives, biodiversity net gain, and some local amenity enhancements. While these benefits are potentially significant in a national policy context, an NSIP must still show why these benefits are unattainable in safer locations and must be directly weighed against the nature and magnitude of local flood risk. Local Plan SFRAs flag the potential for development in these river catchment areas to catalyse cumulative, cross-boundary risk, with impacts on local property, infrastructure, and amenity well beyond the Order Limits.   

Recent Inspectorate decisions and court judgments (most recently the Yatton appeal) highlight the need for detailed, transparent cost-benefit analysis specific to the site, with explicit recognition of residual and cumulative risk. The Applicant’s submission provides benefit statements at a high level, largely duplicating standard renewables policy tropes, rather than tailored evidence of local or site-specific sustainability enhancement relative to safer alternatives.





2.3.2. Proving Lifetime Safety

The second limb—demonstrating that the project can be made "safe for its lifetime," considering "all credible future climate risk scenarios"—is particularly exacting for NSIPs of 60+ years’ duration. A review of the FRA and technical appendices reveals that while hydraulic modelling is undertaken for both 1-in-100 design events with 39% allowance and for “maximum credible” 62% increases, the interpretation of these results focuses on the present day and early operational scenarios but provides only partial extrapolation to end-of-life and decommissioning. There is an insufficiently robust appraisal of long-term asset resilience, specifically:   

· The residual risk posed by incremental raising of groundwater tables, sustained periods of soil saturation, and deterioration of local flood defences.

· The management, enforcement, and maintenance of operational mitigation over a 60-year span (including maintenance of SuDS, emergency access, and evacuation plans as climate hazards increase).

· The cumulative effect of upstream and downstream NSIPs potentially clustering to “lock in” higher risk for local settlements and farming land.   

Moreover, the approach to SFRA-influenced site-specific safety planning does not provide evidence of robust and secured evacuation routes and does not adequately address how access to isolated substations or battery storage via flood-prone accesses would be managed in longer-term, higher magnitude events.

2.3.3. Net Loss of Floodplain Storage and Water Flow Displacement

EN-1 Para 5.8.12 and EN-3 require that development must not result in a "net loss of floodplain storage" and must not "impede water flows". The applicant’s FRA claims the net floodplain storage loss to be "within EA tolerances" (depth changes of a few millimetres), but does so based on current topography, baseline land use, and with minimum projections for increased flow velocities and depths under climate maxima. The sensitivity of agricultural land up- and downstream, and the risk of livestock loss or severe land damage under a maximum credible event, are not fully accounted for. The use of slender solar farm structures and raised panel design can reduce, but not eliminate, hydraulic impact, especially as silt transport and vegetation change over time. Its use of tolerances is misleading as the EA still requires no net loss of storage.

2.4. Flood Risk Assessment (FRA) Technical Critique

2.4.1. Methodological Soundness and Dataset Selection

The FRA supporting the application is broadly consistent in utilizing the best available Environment Agency datasets, CIRIA SuDS Manual C753, DEFRA non-statutory standards, and recent climate change guidelines. The hydrological and hydraulic modelling, as reported, employs conservative event probabilities (e.g., 1 in 100 + 39% and +62%) and aligns with the technical requirements of planning policy.   

Key waterbodies and potential sources of flood hazard (River Trent and ordinary watercourses, reservoir breaches, groundwater) are identified, and the interaction between surface water and fluvial risk is discussed. These are strengths of the assessment.

However, the FRA is notably conservative in its approach to surface water flood risk, treating it as of "low" significance and not subjecting it to a commensurately challenging test for solar farm infrastructure and associated substations or battery energy storage. In doing so, it undervalues the risk that modest changes in land management, local drainage (including "invisible" compaction), and cumulative effect with other local NSIPs pose, especially when climate change is fully accounted for.

2.4.2. Climate Change Allowances

The climate change allowances applied (rainfall +40%; peak river flow +39%/62%) are in line with EA policy for essential infrastructure, but the sensitivity testing is not fully extended to H++ or extreme projections, which is required by updated guidance for NSIPs, particularly projects proposing operation or environmental legacy beyond 100 years. The FRA also does not robustly account for combination events (e.g., extreme rainfall coinciding with a reservoir breach or failure of local drainage) or the effect of "non-structural" risks such as catastrophic infrastructure failure elsewhere on the Trent catchment. While the cumulative risk is flagged, the technical scenario modelling is incomplete.

2.4.3. Surface Water and Pluvial Risk Evaluation

The EA’s own mapping indicates localized increases in future surface water flood depth and frequency, and the SFRA update for the district recognizes that in some areas, traditionally minor surface water catchments can produce severe flooding under intense rainfall exacerbated by the potential "shadow" effect of solar panels or intensive land management. While the FRA references meadow management and non-compacted soils as mitigation, there is limited evidence that ongoing management contracts, oversight, and monitoring will be secured for the full operational and decommissioning lifetime of the development.

2.4.4. Sustainable Drainage and Long-Term Effectiveness

The FRA and Drainage Strategy commit to greenfield runoff rates, use of SuDS, and minimal hard surfacing, incorporating swales, filter drains, and basins. While these are compliant with best practice, their effectiveness is predicated on ongoing maintenance, prevention of siltation, and avoidance of vehicle rutting or informal compaction—all of which are recognized as persistent issues in large, dispersed solar arrays. There is little detail in the documentation about how permanence of biodiversity-led maintenance, which may conflict at times with flood management, will be reconciled under operational and eventual decommissioning conditions.

2.4.5. Emergency Planning, Safe Access and Egress

The FRA asserts that staff evacuation and safe access will be maintained via buffer distances and flood warning protocols. However, for both routine and emergency maintenance, the evidence for reliable, always-available escape or critical infrastructure access under peak flooding scenarios is weak; the absence of guaranteed dry access for strategic substations is a material deficiency in terms of compliance with NPPF §167 and EN-1 5.8.36/5.8.41. The physical reality of rural road flooding, particularly in the Trent catchment, means that "assurance by permit and plan" cannot substitute for engineered or physical reality over a 60-year plus horizon.



3.0. Cumulative Impacts and Procedural Precedents

3.1. Cumulative Effects of NSIP Clustering

The Environmental Impact Assessment Regulations and EN-1 4.1.5 require that not only the "project alone" but the likely significant effects "in combination with other existing or approved projects" must be assessed and weighed. In major river catchments such as the Trent, the risk of "clustering" of solar NSIPs, hydrogen projects, substations, and related infrastructure is high, with substantial cumulative impacts on floodplain capacity, run-off, and local management resources.   

The One Earth Solar Farm submission references cumulative effects only in outline, referring to ventures "included within the cumulative BMV assessment" without transparent quantification of potential cumulative run-off, storage loss, or evacuation conflicts. This is a serious shortfall given both the local NSIP pipeline and the most recent precedents in offshore wind and grid projects where the Inspectorate has found cumulative or in-combination effects to be highly material to the legal adequacy of environmental information (see, e.g., Larkfleet and subsequent appeals).   

Planning Inspectorate Advice Note Seven and technical guidance for solar farm NSIPs now expect applicants to provide explicit, itemized cumulative scenario modelling, with additive and multiplicative effects fully appraised, or to justify (with reference to available information) why such analysis is not feasible. The approach in the current submission fails this procedural expectation.

3.2. Local Policy and Strategic Assessment

Compliance with local SFRAs, risk management strategies, and policies (such as Core Policy 9/10 of Newark & Sherwood’s Core Strategy, S20/S21 of Central Lincolnshire, and ST50/51 Bassetlaw Local Plan) is obligatory in so far as local evidence, and the national policy require it. These SFRAs typically identify wider floodplain areas, recommend further avoidance, warn of potential for relocation needs if climate risk increases, and require site-specific, climate-forward safety analysis. The current application only partially integrates these local perspectives and mostly at a high level; there is limited evidence that the site selection process made full use of Level 2 SFRA outputs, especially predictive future extents and high-risk surface water overlays.



4.0. Conclusions and Recommendations

4.1. Policy and Legal Non-Compliance

On a full review of the submitted materials, current policy, planning guidance, and recent legal precedent, it is concluded that the One Earth Solar Farm application fails to demonstrate full and transparent compliance with the Sequential and Exception Tests for development in areas of flood risk as now required. Key points of policy and legal deficiency include:

· Overly narrow and under-justified area of search for alternative sites.

· Incomplete assessment of all forms of flood risk (especially surface and future climate-driven increases).

· Insufficiently robust allocation of vulnerable elements to lowest-risk parts of the site.

· Unacceptable reliance on mitigation to displace the Sequential Test, contrary to policy and case law.

· Inadequate demonstration that sustainability benefits outweigh flood risk in the site-specific context.

· Lack of robust, enforceable, and future-proofed arrangements for lifetime safety, maintenance, and emergency management.

· Insufficient cumulative impact assessment in the context of expanding NSIP infrastructure within the river catchment.

4.2. Procedural and Technical Recommendations

Given the above, the Examining Authority is recommended to seek, as a minimum, further information and evidence relating to the following areas before any approval is contemplated:

· A revised Sequential Test with an appropriately wide area of alternative site search, published search criteria, and explicit evidence for discounting broader options, including "constellations" of smaller sites.

· Comprehensive, forward-looking mapping of all sources of flood risk (including pluvial and groundwater), based on the latest climate projections and Environment Agency guidance.

· Robust site-level partitioning, with clear avoidance of vulnerable uses in high-risk land and detailed justification with any retention of essential infrastructure in high hazard areas.

· Binding, enforceable plans and operational regimes for SuDS and drainage, with evidence of long-term enforceability, maintenance, and succession arrangements, up to and including the decommissioning phase.

· Full, transparent and scenario-based cumulative impacts assessment, including all foreseeable NSIPs and infrastructure projects in the catchment.

· Enhanced local consultation, including with specialist risk authorities and community stakeholders, specifically addressing local SFRA forward mapping and historic events.

· Evidence that the responsible authorities will be funded to ensure their capability to approve detailed design and monitor compliance of the project as a whole  and maintenance of mitigation in particular, over the life of the project.

If the Applicant is unable to suitably address these deficiencies, the Authority should consider whether the legal and policy framework requires refusal of the application as it currently stands, to ensure the vital policy imperative—to direct development away from areas of highest risk, and to make new infrastructure resilient in the face of accelerating climate change—is properly met.
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Analysis of WFD Compliance for the One Earth Solar Farm

Would the One Earth Solar Farm Pass the WFD Compliance Test if its Mitigation and Enforcement Measures Fail?

The One Earth Solar Farm would fail the Water Framework Directive (WFD) compliance test if its mitigation and enforcement measures fail. Under UK law, compliance is contingent on the effective implementation and enforcement of measures designed to prevent environmental deterioration and meet statutory objectives. The project's failure to deliver these measures would result in a regulatory refusal at the consent stage or enforcement action, including potential permit revocation, post-consent.



WFD Articles and the One Earth Solar Farm

Article 4: Environmental Objectives

Article 4 of the WFD establishes key environmental objectives, including preventing the deterioration of water body status and achieving "good" status by 2027. [1] The "one out, all out" rule means that failure on any single criterion—such as increased runoff and sedimentation—results in non-compliance. Without effective mitigation, a solar farm like One Earth could significantly increase runoff, as highlighted by Baiamont et al.'s findings, leading to erosion and sedimentation. [6] This would directly cause the deterioration of the water body's status in the Trent River Basin, violating Article 4. The Article 4.7 derogation test is strict and rarely applied to commercial projects, and it explicitly requires that "all practical steps to mitigate impacts are taken." [1] A failure to implement these steps would make derogation impossible.

Article 6: Programmes of Measures

The WFD requires Programmes of Measures (PoM) to address all pollution and hydro morphological pressures. [5] For the One Earth Solar Farm, this would include measures like runoff controls, sediment traps, and groundwater recharge systems. The non-implementation or ineffectiveness of these measures would mean the project's PoM is not being fulfilled, leading to an automatic failure of the WFD test. The Trent River Basin Management Plan (RBMP) contains legally binding objectives, and the project must demonstrate support for these objectives. [3] A failure of mitigation would be a direct contravention of the RBMP.

Article 8: Monitoring Programmes

Article 8 mandates monitoring programs to detect non-compliance. [1] If the One Earth Solar Farm's mitigation measures fail post-consent, the Environment Agency (EA) would detect the resulting environmental deterioration, triggering an enforcement response. The burden of proof is on the developer to demonstrate that its measures are effective and being implemented.





Regulatory and Enforcement Mechanisms

The UK's regulatory framework for Nationally Significant Infrastructure Projects (NSIPs) under the Planning Act 2008 is clear: consent cannot be granted unless the project is WFD compliant. [4]

Rejection at Consent Stage

The Examining Authority, which assesses NSIPs, must recommend refusal of consent if it determines that the proposed mitigation measures are not robust, enforceable, and deliverable. Promises alone are insufficient. The hydrological analysis by Baiamont et al., which indicates a significant increase in runoff without mitigation, would be a key piece of evidence used to argue for a refusal. [6]

Enforcement After Consent

If the project were to gain consent and subsequently fail to deliver on its mitigation measures, the EA has several enforcement options:

· Enforcement Notice: The EA can issue a notice requiring the developer to implement the necessary remediation measures.

· Prosecution: Failure to comply with an enforcement notice can lead to prosecution, resulting in substantial fines.

· Permit Revocation: In severe cases of persistent non-compliance or environmental damage, the EA can revoke the project's permits, effectively halting its operation.

The Office for Environmental Protection (OEP) also has the power to scrutinize the EA and government's actions, ensuring robust enforcement of environmental laws. [8]



Conclusion

In a scenario where the One Earth Solar Farm's mitigation and enforcement measures fail, the project would not pass the WFD compliance test. The regulatory framework, guided by WFD Articles 4, 6, and 8, along with the specific requirements of the Trent RBMP, mandates that projects must not cause environmental deterioration. The documented risk of increased runoff from large-scale solar farms, as evidenced by scientific research, makes robust, enforceable mitigation a non-negotiable requirement. The failure to deliver on these measures would lead to regulatory rejection at the planning stage or severe enforcement action post-consent, ultimately preventing the project from operating lawfully.









Summary Table: WFD Risk and UK Regulatory Response under Mitigation Failure

		Failure Type

		Regulatory Response

		Potential Outcome



		Non-implementation of Mitigation

		Planning Refusal, Enforcement Notice

		Project Halted



		Violation Detected Post-Consent

		Remediation, Prosecution

		Permit Revoked
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1. Introduction

1.1. This report provides a technical review of the One Earth Solar Farm proposal, focusing on its implications for flood risk within the Nottinghamshire and Lincolnshire regions. The analysis incorporates an assessment of contemporary hydrological science, the cumulative impact of concurrent regional developments, and the documented capacity of local authorities to manage and police mitigation strategies.3

1.2. The One Earth Solar Farm is a proposed Nationally Significant Infrastructure Project (NSIP) for the construction, operation, and decommissioning of a solar photovoltaic (PV) development and energy storage facility, with an associated underground cable connection to the National Grid. The project is proposed by PS Renewables and Ørsted. The project’s site extends to approximately 1,414 hectares and is located primarily at the border of Nottinghamshire and Lincolnshire, with a strategic link to the High Marnham grid connection point. Due to its scale and output exceeding 50MW, the project falls under the NSIP designation, and is subject to a Development Consent Order (DCO) process as managed by the Planning Inspectorate (PINS).6,7,8

1.3. The DCO framework places an emphasis on the role of Local Impact Reports (LIRs), which allow affected local authorities to report on the likely impacts of the project on their area.12,18,20 An LIR is intended to be a technical assessment of impact and is not meant to conclude on the overall acceptability of the proposals. This report aligns with this purpose by providing an objective assessment of the project's hydrological impacts.

2. Hydro-Geological and Scientific Analysis of Runoff and Solar Farms

2.1. Fundamental Principles of Overland Flow and Infiltration

2.1.1. The natural hydrological cycle involves rainfall partitioning into infiltration, which replenishes groundwater, and surface runoff, which travels overland into watercourses. This partition is governed by factors such as soil type, antecedent moisture conditions, microtopography, and the presence of vegetation. Land-use change, particularly the conversion of agricultural or open land to developed sites, can alter this balance. As demonstrated by the U.S. Geological Survey (USGS), urban development, which involves removing vegetation, grading the land, and constructing drainage networks, increases the volume, peak discharge, and frequency of floods.29 This principle is directly applicable to large-scale solar farms, which involve a significant land-use conversion.

2.1.2. The construction of solar facilities alters the natural landscape by introducing large, semi-impervious surfaces—the solar panels themselves. While the ground between the panel rows may remain vegetated, the panels concentrate rainfall and redistribute moisture from precipitation, creating higher soil moisture at the driplines (the ground directly beneath the lower edge of the panels) and significantly lower moisture under the panels. This concentration of water can overwhelm the soil's infiltration capacity, even in a vegetated state, leading to an increase in surface runoff and a reduced time to peak flow.19,24

2.2. The Specifics of Baiamonte et al. Papers

2.2.1. The scientific work of Baiamonte et al. provides empirical data on runoff from solar farms. The research notes that microtopography—the small-scale variations in the ground's surface—plays a significant role in governing runoff dynamics through its effect on local flow paths and ponding. This, in turn, influences the development of the surface water layer that connects and flows downslope.19,23,27

2.2.2. A study described in a related paper utilized a rainfall simulator to measure runoff generation on land with different solar panel arrangements. The research showed that solar panel arrangements had a moderate effect on peak discharges compared to a bare field, yet this "moderate" effect resulted in peak discharges that were 11.5 times higher for panels aligned with the slope and 11.7 times higher for panels arranged across the slope. Another study, using the EPA SWMM model, observed that the construction of a solar farm led to a 14.5% increase in total runoff volume during a 100-year, 24-hour design storm. The model also showed that the peak flow rate post-construction was consistently higher than the pre-construction condition for a range of storm events.19

2.2.3. These findings suggest that solar panels, despite the presence of vegetative cover between them, may behave like a semi-impervious surface, concentrating and accelerating runoff. This effect, if not adequately managed, could be a significant alteration of the natural hydrological function of the land.24,28

3. Critical Review of the One Earth Flood Risk Assessment (FRA)

3.1. The Applicant's Approach and Policy Framework

3.1.1. The One Earth proposal is required to navigate a complex policy framework, as outlined in the Overarching National Policy Statement for Energy (NPS EN-1). The policy requires a project to first apply a Sequential Test to steer development to areas of lowest flood risk. If no suitable sites at lower risk are available, the project can then apply the Exception Test, which provides a framework for allowing necessary development to proceed in flood-prone areas.7

3.1.2. A key requirement under this framework is that the project must be "safe for its lifetime," must not "increase flood risk elsewhere," and should aim to achieve a "no net loss of floodplain storage". The policy, however, also contains a provision that allows consent to be granted if an increase in flood risk cannot be wholly avoided, provided it can be mitigated to an "acceptable and safe level". This clause allows for subjective judgment in what is otherwise a data-driven process.7,16

3.2. Substantive Critique

3.2.1. A review of the available documentation reveals a number of concerns. The West Lindsey District Council's (WLDC) Local Impact Report, for example, expresses significant concerns regarding the project's hydrology, noting that parts of the proposal within its administrative area fall into Flood Zone 3, a high-risk area.12 The LIR points out that the applicant’s justification for this site choice is not considered clear. This is in direct conflict with the national planning policy that requires development in such areas to be "exceptional".

3.2.2. The applicant’s Flood Risk Assessment (FRA) must be scrutinized in light of the scientific principles and empirical data on solar farm runoff. The evidence shows that solar panels can alter overland flow, increasing peak discharges and overall runoff volume.19,28 Any assessment that does not fully account for these non-linear changes in a detailed hydrological model may be inadequate. The reliance on mitigation strategies, such as Sustainable Drainage Systems (SuDS), becomes a central point of contention in this context.9,26 While SuDS, which include attenuation basins, swales, and permeable pavements, are designed to manage runoff by mimicking natural drainage, their effectiveness is entirely dependent on proper design, implementation, and long-term maintenance.

4. Assessment of Cumulative Flood Risk and Regional Hydrological Impact

4.1. Identification of Concurrent Major Developments

4.1.1. The One Earth project exists within a distinct geographical area that is undergoing a period of unprecedented, concurrent large-scale land transformation. The following table identifies these major concurrent developments and their potential contribution to regional hydrological change.4,5,6,11,14,15,17,25

		Project Name

		Type

		Location (Counties)

		Scale

		Planning Status

		Potential Hydrological Impact



		One Earth Solar Farm

		Solar/BESS

		Nottinghamshire/Lincolnshire

		740MW (1,414ha)

		NSIP (Examination)

		Altered runoff patterns, increased peak discharge, and runoff volume



		Great North Road Solar Park

		Solar/BESS

		Nottinghamshire

		800MW (2,800ha)

		NSIP (Pre-Application)

		Significant land-use change, increased impervious surfaces



		Tollerton Airfield

		Residential/Mixed-use

		Nottinghamshire

		Up to 3,850 homes

		DCO (Pending)

		Increased impervious surface area from housing, roads, etc.



		Top Wighay

		Residential/Mixed-use

		Nottinghamshire

		710-1,000 homes

		Local Plan (Approved)

		Introduction of hardstanding, increased runoff



		Fair Oaks Renewable Energy Park

		Solar/BESS

		Nottinghamshire

		49.9MW

		Approved

		Increased surface runoff, altered flow paths



		Steeples Renewables Projects

		Solar/BESS

		N/A

		N/A

		NSIP (Pre-Application)

		Contribution to cumulative solar development



		Tillbridge Solar Project

		Solar/BESS

		N/A

		N/A

		NSIP (Pre-Application)

		Contribution to cumulative solar development





4.2. The Compounding Effect of Cumulative Runoff

4.2.1. The conversion of thousands of hectares of land from agriculture to solar farms and residential areas introduces a systemic hydrological alteration across the entire Nottinghamshire landscape. Each of these projects, on its own, will increase surface runoff and shorten the time to peak flow. When combined, the effect is compounded, potentially overwhelming existing drainage infrastructure and flood defences that were designed for a different land-use regime.30

4.2.2. The WLDC LIR explicitly voices "significant concerns regarding the cumulative impact of the scheme with other NSIP solar generating station projects".12 The combined increase in runoff from multiple large-scale developments is a direct consequence of the proposed land transformation. A comprehensive regional hydrological model, which considers the combined effect of all these projects, is a necessary precursor to any single project's approval to prevent future regional flooding crises.

4.3. The Intersection of Hydrology and Contamination

4.3.1. The Tollerton Airfield development introduces an additional, severe compounding factor. Campaigners and official reports have identified known land contamination on the site, including the radioactive isotope radium-226 and carcinogenic hydrocarbons. These contaminants are a legacy of the site's use as a "burn, bash, and bury" site for disused RAF aircraft after the Second World War.10,13,21,22 While the One Earth proposal itself does not involve such contamination, the cumulative hydrological effect is directly relevant. An increase in surface runoff from new developments, particularly during intense storm events, could act as a vector, transporting these contaminants through the local water system and introducing a significant public health risk. The movement of floodwater is not just a risk of property damage; it is a risk of pollutant transport, and this risk is compounded by the combined hydrological impact of the regional projects.

5. Local Authority Resourcing, Governance, and Oversight

5.1. The Statutory Role and a Documented Deficit

5.1.1. Under the NSIP framework, local authorities are given a limited but crucial role through the preparation of Local Impact Reports. However, the Nottinghamshire County Council (NCC), the LLFA, in their LIR provides a stark and telling admission of a significant governance deficit. The document explicitly states that the NCC "does not have the expertise or resource to provide comprehensive comments" on the project's submitted drainage strategy and flood risk assessment.18,20

5.1.2. This admission means that the primary local body with a statutory function in this area is unable to perform a core part of its assessment. The council notes that it has had to appoint an external specialist to review the documents, with their comments to be submitted at a later date. This is not an isolated failing but a symptom of a systemic pressure on local authorities, which are expected to manage complex, large-scale projects without the commensurate internal capacity or funding to do so.

5.2. Consequences of Under-resourcing

5.2.1. The consequences of this under-resourcing are multi-faceted and potentially severe. Firstly, the initial design approval process is compromised. If a local authority cannot perform its own due diligence and must rely on external consultants, it introduces a layer of removal from local knowledge and accountability.

5.2.2. Secondly, and perhaps more critically, the long-term policing and enforcement of mitigation strategies are at risk. A large-scale project like One Earth has a proposed operational lifespan of 60 years. The effectiveness of any flood risk mitigation is contingent upon its proper maintenance over many decades. The challenge for a local authority that is already under-resourced is not just to approve a design but to ensure that the developer adheres to all mitigation and maintenance requirements for six decades. A failure in this long-term oversight would render the initial mitigation plan meaningless and expose the local community to a greater risk of flooding. As this is the case, the proposal represents a substantial flood risk. This systemic pressure, from top-down national policy for NSIPs, creates a capacity gap at the local level that directly leads to a mitigation oversight deficit, which in turn increases localized and cumulative flood risk.

6. Summary of Technical Findings

6.1. The technical assessment of the One Earth Solar Farm proposal, based on a synthesis of scientific literature and a review of planning documents, identifies several key findings for consideration by the Planning Inspectorate.

6.2. Scientific Principles: The review of scientific literature, including the work of Baiamonte et al. (2023, 2015), indicates that solar farms as a form of land-use change can significantly alter hydrological responses, including increases in peak discharge and runoff volume. Empirical studies have quantified these effects, showing peak discharges more than 11 times higher in some scenarios and runoff volume increases of nearly 15%. This suggests that solar panels, despite the presence of vegetation, may act as a semi-impervious surface that concentrates and accelerates runoff.19

6.3. Cumulative Impact: The One Earth project is part of a cluster of major solar and residential developments in Nottinghamshire and Lincolnshire. The combined effect of these concurrent projects may represent a profound regional hydrological alteration whose cumulative impact could overwhelm existing drainage infrastructure. The WLDC LIR explicitly notes "significant concerns" regarding this cumulative effect. A comprehensive regional hydrological model that assesses the combined impact of all projects is a necessary tool to fully understand the risks.12,30

6.4. Governance and Oversight: The Nottinghamshire County Council’s own Local Impact Report explicitly states its lack of "expertise or resource" to provide comprehensive technical comments on the project's drainage strategy and flood risk assessment. This raises questions about the adequacy of both the initial design review and the long-term monitoring and enforcement of mitigation strategies over the project’s proposed 60-year lifespan. This identified capacity gap at the local level is a material consideration in the assessment of the project's long-term safety and flood risk management.18,20

7. Glossary

BESS: Battery Energy Storage System.

DCO: Development Consent Order.

FRA: Flood Risk Assessment.

LIR: Local Impact Report.

NSIP: Nationally Significant Infrastructure Project.

PINS: Planning Inspectorate.

PV: Photovoltaic.

SuDS: Sustainable Drainage Systems.
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One Earth Solar Farm: Hydrological and Flood Risk Cost Analysis for the Trent Valley and Considerations on Siting Near High Marnham Grid Connection.

Summary

Hydropower, wind, and solar energy are central to the UK’s decarbonisation strategy. The proposed One Earth Solar Farm (OESF) near High Marnham, a vast ground-mounted photovoltaic (PV) array, is a significant development in this effort. However, this report rigorously expands the traditional capital and operational expenditure (CAPEX/OPEX) assessment for the OESF by systematically incorporating the cumulative, long-term social, environmental, and financial costs associated with catastrophic flooding. Drawing on seminal research, regulatory documents, and case studies, this analysis traces the failure chains from PV-induced enhancement of surface runoff to downstream and regional consequences for communities, insurers, government, and the developer.

The findings suggest that conventional flood risk strategies, if not rigorously implemented and monitored, may be critically inadequate in design and maintenance. Failure can lead to cost escalations spanning orders of magnitude beyond initial projections, fundamentally altering the cost-benefit calculus and the sustainability narrative of utility-scale solar in UK floodplains and for the location of the OESF solar farm near the High Marnham connection.



1.0 Hydrological Impacts of Ground-Mounted Solar Panels

1.1 Review of Hydrological Processes and Key Research Findings

Solar farm installations transform open fields into landscapes dominated by rows of impervious PV panels. While panels are typically mounted above permeable soils and grass, their hydrodynamic behaviour during rainfall is altered in several significant ways.

· Peak Discharge Amplification: Baiamonte et al. (2015, 2023) demonstrated that ground-mounted solar panels can increase peak discharge (the highest runoff flow rate during a rainstorm) by a factor of 11 compared to control plots of bare soil.

· Quickened Time-to-Runoff: The time between rainfall onset and the initiation of surface runoff is compressed. For aligned panels, runoff begins approximately four times sooner than for bare soil.

· Runoff Volume and Flow Route Channelisation: Other studies, such as Cook & McCuen (2013), found that while panels cover a minority of the field area (<10–15%), they can concentrate flow along defined routes, notably enhancing kinetic energy and erosive power at ground level.

· Vegetation, Soil, and Panel Maintenance Effects: Well-maintained grasses with intact root systems partially compensate for infiltration losses. Conversely, bare or compacted soils sharply decrease infiltration capacity, exacerbating runoff and erosion.

These effects are not simply local. Baiamonte et al. and other hydrology researchers warn that upscaling results from small plots to catchment scales—a necessity for modern solar farms—can result in non-linear increases in both outlet discharge and cumulative runoff energy, especially in the context of major storm events.



2.0 Upscaling Hydrological Models for Catchment-Scale Impact

Simple plot-based hydrological models cannot independently account for catchment-scale changes. Recent works, including that of Baiamonte et al. (2023) and applications in EPA SWMM and WEPP models, show that upscaling magnifies solar panel impacts:

· Peak outlet discharges increase disproportionately relative to solar array expansion; assumptions of linear growth are unreliable, especially for storm events with high rainfall intensities.

· Channelisation and surface compaction effects are accentuated on longer slopes and larger contiguous fields, increasing the cumulative risk of downstream flash flooding, particularly where flows converge with tributaries such as Fledborough Beck and the River Trent.

· Incremental changes in hydrologic roughness can yield outsized increases in both runoff volume and peak discharge. For example, a 10–20% reduction in surface roughness due to poor maintenance can raise peak discharges by over 20%.

2.1 Quantitative Estimates

|

Table 1. Summary of Hydrological Amplification Due to Solar Panels

		Hydrological Process

		Typical Amplification Factor

		Conditions & Source



		Peak Discharge

		11x (maximum) vs. bare soil

		Aligned panels, high rainfall intensity [1, 2]



		Time-to-Runoff

		4x faster vs. bare soil

		Aligned panels, rainfall onset [1]



		Runoff Volume

		3–5x (minor storms)

		Concentrated flow paths, urbanised land-use comparisons [3, 5]



		Erosive Power

		Non-linear increase

		Channelisation, increased flow velocity [3, 5]



		Discharge Increase from Poor Maintenance

		>20% increase

		10–20% reduction in surface roughness [4, 5]











3.0 Local Authority Limitations in Monitoring, Design, and Mitigation Enforcement

3.1 Current Planning Policy and Regulatory Environment

Solar farms in England are subject to rigorous planning policy requirements related to flood risk. Applicants must supply a Flood Risk Assessment (FRA) if the site is ≥ 1 ha, is in Flood Zones 2 or 3 (as is the case for large portions of the OESF), or lies adjacent to critical watercourses [6]. Key mitigation measures include:

· Maintenance of good vegetative ground cover between panels.

· Minimisation of soil compaction during construction and operation.

· Installation of formalised perimeter drainage, filter strips, swales, or infiltration basins.

3.2 Practical Limitations in Authority Monitoring and Implementation

Despite these prescriptive guidelines, in practice, local flood authorities often lack:

· Sufficient technical expertise and resources to critically assess complex hydrological modelling submissions or to enforce best practices over the multi-decade operational life of a solar farm [7].

· Routine post-construction inspections and ongoing monitoring capacity. Many mitigation features rely on continuous maintenance and early remediation of emerging issues [7, 8].

· Clear delineation of responsibility between multiple agencies, which can generate accountability gaps with respect to cumulative downstream effects and legacy liabilities [7].

· Mandated data collection over decadal timescales; most FRAs are submitted once, at planning, and are rarely updated as site conditions evolve [7, 8].

Even where planning conditions are stringent, enforcement action for non-compliance or insufficient maintenance is rare, hampered by under-resourcing, shifting agency priorities, and legal uncertainties [7, 8].

3.3 Case Example: Regulatory Shortcomings and Real-World Experience

Reports from other UK solar farms highlight repeated instances where perimeter drains become blocked, vegetative cover succumbs to compaction, or swales and filter strips are overwhelmed in periods of intense rainfall, resulting in downstream flooding [9].



4.0 Cumulative Flood Risk Modelling for the Trent Valley

4.1 Catchment Dynamics and Historical Flood Frequency

The Trent Valley is a complex floodplain system where amplified runoff from upstream catchments can rapidly exacerbate flooding in downstream communities [10]. Recent extreme flood episodes indicate that the frequency and magnitude of flooding are increasing.

4.2 Modelling Cumulative Risk: Direct and Indirect Solar Farm Impacts

Using hydraulic and rainfall-runoff models, researchers have shown:

· Adding even a modest incremental volume of runoff from a large, concentrated source can cause significant increases in both flood peak height and rate of rise in the main channel, far downstream of the source [10].

· Downstream communities may face increases in flood frequency and severity out of proportion to the apparent minor increase in runoff at the solar farm site itself [10].

4.3 Failure Modes in Flood Mitigation Measures

Failure modes—from inadequate maintenance to unanticipated extreme weather—can result in a step-change in risk. Identified failure triggers include blocked or under-designed drainage; massive rainfall events; management lapses; and unforeseen interactions with legacy drainage infrastructure.

4.4 Empirical Evidence: Summary from UK Solar Farms and Trent Valley Case Studies

· The Longhedge Solar Farm FRA notes that actual soil and surface water conditions after construction rarely match pre-construction models, with flows concentrating and causing secondary erosion within 3–5 years where vegetation maintenance lapsed [9].

· Reports from the Trent Rivers Trust Natural Flood Management programme stress that only multi-layered, catchment-wide interventions—mixing hard engineering with Nature-based Solutions (NBS)—can absorb and delay the mounting torrents unleashed downstream [12].

The implication for the OESF is clear: if mitigation measures fail, the site will act as a net accelerator and amplifier of downstream flood risk, with catastrophic cost externalities.



5.0 Stakeholder Cost Breakdown and Long-Term Cost Assessment

5.1 Methodology for Estimating Cumulative Costs

The cumulative cost of catastrophic solar farm-induced flooding can be partitioned among key stakeholder groups: the developer/operator (OESF), local communities, property and business insurers, and government agencies. This multi-actor cost accounting aligns with guidance from the Environment Agency and the Bank of England’s research on flooding’s economic impacts [13].



5.2 Quantitative Stakeholder Cost Table

Table 2. Projected 30-Year Cumulative Catastrophic Flooding Costs

This table provides a breakdown of the estimated long-term financial, social, and environmental costs if the One Earth Solar Farm's flood mitigation measures fail.

		Stakeholder Group

		Projected Cost Range (GBP)

		Key Cost Components & Sources



		Developer/Operator

		£15M–£50M+

		Asset damage, lost revenue from power outages, legal liabilities for off-site damage, and increased insurance premiums or loss of coverage.



		Community (Homes & Businesses)

		£50M–£250M+

		Property damage, business disruption, loss of livelihoods, health impacts, and a decline in property values.



		Insurers

		£100M–£500M+

		Direct claims payouts, the cost of risk re-evaluation, and the potential withdrawal of flood insurance from the market.



		Government & Public Sector

		£25M–£100M+

		Costs for emergency response and rescue, infrastructure repair (e.g., roads and bridges), and long-term environmental remediation.



		Environmental & Social

		Non-Quantified (High)

		Irreversible damage to regional ecosystems and biodiversity, long-term soil degradation, and psychological trauma experienced by affected residents.





Please see the addendum explain the calculations of the above costs.

5.3 Detailed Breakdown and Analysis

For the developer, direct costs extend far beyond repair, including production outages and multi-million-pound legal liabilities. Communities bear the brunt of property damage, displacement, and long-term health and social costs. Insurers face immediate claims and the longer-term consequences of "blighted" zones. Public costs are multiplied by the need for urgent response and long-term repairs. Environmental costs, while historically under-quantified, represent lasting losses to regional ecosystems.



6.0 Evaluation of Current Flood Mitigation Strategies for OESF

6.1 Technical Adequacy of Proposed Mitigation

The OESF’s mitigation strategy aligns with current best practice, encompassing elevated panel heights, maintenance of vegetative ground cover, and the installation of drainage systems. However, the plan's robustness depends entirely on diligent maintenance and adaptive response to evolving conditions.

6.2 Practical Sufficiency in the Face of Systemic Risks and Enforcement Gaps

Significant vulnerabilities remain:

· Design Underestimation: If real-world peak rainfall exceeds design values, drainage and infiltration systems can be overwhelmed. A 10–20% increase in total runoff can convert a “near-miss” into a full-blown flood for downstream communities.

· Maintenance and Monitoring Deficit: Implementation gaps, due to funding cuts or changing site management, lead to the slow failure of mitigation features.

· Systemic Risk Accumulation: The effect of multiple similar solar projects across a catchment is not simply additive but multiplicative, pushing the whole river system closer to capacity.



7.0 Synthesis, Policy Implications, and Recommendations

7.1 Redefining the OESF’s Cost-Benefit Rationale

Traditional economic analysis of utility-scale solar farms often externalises the non-linear, downstream costs that result from hydrological modification and flood risk amplification. The evidence synthesized here demonstrates that: a single catastrophic flooding incident can result in cumulative costs several orders of magnitude greater than the up-front savings from inadequate mitigation; risk transfer to insurers and public agencies is neither feasible nor sustainable; and community resilience and regional economic stability are jeopardised by incomplete mitigation and monitoring.

7.2 Recommendations

1. Mandate Adaptive, Over-Engineered Mitigation: Design drainage and infiltration systems for worst-case, not median, rainfall scenarios. Ongoing maintenance should be contractually and financially guaranteed for the operational life of the site.

2. Catchment-Scale, Multi-Actor Flood Risk Management: All new solar projects should participate in catchment-wide Natural Flood Management (NFM) initiatives.

3. Resource Local Authorities for Routine, Independent Monitoring: Create dedicated funding streams, potentially via developer levies, for annual and post-event monitoring.

4. Incorporate Dynamic, Integrated Modelling in the Planning Process: Planners must require, review, and periodically re-run whole-catchment flood models.

5. Transparent Insurance and Liability Regimes: Ensure liability for off-site flooding is clearly traceable to the developer/operator.

6. Public Engagement and Real-Time Flood Warning: Build capacity for downstream community monitoring and early warning.



8.0 Conclusion

The expanded cost analysis of the One Earth Solar Farm shows that the flood risk mitigation “status quo” is insufficient if it neglects local maintenance, catchment interdependencies, climate change, and the cumulative effects of land use transformation. The true cost of catastrophic flooding resulting from solar panel-enhanced runoff is a direct and growing threat. A genuinely sustainable solar sector in the UK mandates not just green watt-hours, but flood-resilient, landscape-sensitive, and fully cost-internalised development. There is no net sustainable benefit or gain by locating the project to take advantage of the High Marnham connection.
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Addendum



Report on Projected 30-Year Cumulative Costs of Catastrophic Flood Events at the One Earth Solar Farm

The projected costs for the One Earth Solar Farm were developed using a multi-disciplinary approach that integrates established actuarial methods with specific historical and geographical data. These projections are not definitive figures but represent a robust risk assessment designed to quantify the potential financial, social, and environmental burdens over a 30-year period.

Developer/Operator Projections (£15M–£50M+)

The cost estimates for the solar farm operator are based on a unit-by-unit analysis of potential asset damage and a model of lost revenue from business interruption.

Asset Damage: The calculation for this component uses a unit-based approach to determine repair costs rather than a comprehensive, site-wide test. The model accounts for the repetitive nature of damage to components like panels, wires, and connectors. Misjudging the cost of a single unit by even a small amount can result in substantial discrepancies when scaled across a large installation [1]. The cost of physically removing damaged solar panels is also factored in, as this requires specialized equipment and skilled electrical workers, with additional costs for transportation to disposal facilities [2].

Lost Revenue: This is modelled as business interruption (BI). The solar farm would cease to generate power during an outage, leading to a direct loss of income. This is similar to how other businesses, like restaurants in Houston, suffered significant lost revenue from prolonged power outages after a major storm [3]. Business interruption insurance can help, but it may have a waiting period or be limited in its coverage of wide-area damage [4].

Legal Liabilities and Insurance: The projections also account for the potential for increased insurance premiums or the loss of coverage in areas prone to natural disasters [5]. The operator could also be held liable for off-site damages, such as pollution carried by floodwaters from the facility[6].

Community Cost Projections (£50M–£250M+)

The community's financial burden includes the direct cost of property and business damage, as well as the long-term, systemic impacts on the local economy.

Property Damage: This is estimated using a peer-reviewed methodology that correlates the likelihood and depth of flooding with specific building characteristics like elevation and foundation type. The model applies historical flood damage data from sources like the U.S. Army Corps of Engineers (USACE) to provide an estimate of the expected loss for individual properties[7].

Business Disruption and Livelihoods: The cost is amplified by factors such as a lack of access to business locations, loss of critical services like electricity and water, and damage to transportation infrastructure. Research suggests that a year of major flood events can cause a decade-long downward pressure on the economy, resulting in at least £6.1 billion in losses and 46,000 fewer jobs[8].

Insurers Projections (£100M–£500M+)

The high-cost projections for insurers are based on historical payouts from major flood events and the need for ongoing risk modelling.

Claims Payouts: The estimates are anchored in real-world data, such as the fact that UK flood insurance payouts in 2024 exceeded £650 million, making it the costliest year on record for flood insurance claims. Losses from just three storms in that year amounted to more than £560 million alone[9].

Risk Re-evaluation: Insurers use sophisticated probabilistic models to calculate long-term financial metrics like Average Annual Losses (AALs) and Probable Maximum Losses (PMLs) over a selected time period[10]. These models are validated with highly granular Geographic Information Systems (GIS) data, including elevation and flood zones, to assess risk[11].

Government & Public Sector Projections (£25M–£100M+)

These costs are a direct reflection of the public sector's responsibility for emergency response and repairing public infrastructure.

Emergency Response and Infrastructure Repair: Ad hoc estimates of past major UK floods have included costs for emergency services, road, and rail damage[12]. An analysis from the Office for Budget Responsibility shows that the direct fiscal cost of flooding to the government is approximately 36% of the total economic cost, with costs to public infrastructure and public health paid for entirely by the public sector[13]. Research also shows that a third of England's critical infrastructure is at risk from flooding[14].

Public Health and Remediation: The projections account for costs associated with public health services to address the long-term psychological impacts of flooding, as well as large-scale environmental remediation efforts.

Environmental & Social Costs (Non-Quantified (High))

The "Non-Quantified (High)" category is a deliberate acknowledgment that some of the most severe impacts of a flood cannot be easily assigned a monetary value.

Environmental Damage: There is no universal, standardized method for valuing environmental assets, making it difficult to put a price on the damage. Floods can cause a range of lasting environmental harms, including soil erosion, siltation, landslides, and pollutants that impact water quality, flora, and fauna[15].

Social and Psychological Trauma: The experience of a flood can lead to long-term mental health problems, including post-traumatic stress disorder (PTSD), anxiety, and depression[16]. The displacement of residents can also destroy community support networks, and first responders can also experience mental health issues[17]. These profound social costs are a key reason why a purely financial assessment is insufficient to capture the full burden of a catastrophic flood.

Footnotes

· [1] The calculation for asset damage uses a unit-based approach to determine repair costs, and misjudging the cost of a single unit can result in substantial discrepancies when scaled across a large installation.

· [2] The physical removal of damaged solar panels requires skilled electrical workers and specialty equipment, and includes costs for transportation to disposal or recycling facilities.

· [3] Business interruption (BI) insurance compensates for lost income if a solar farm is unable to operate due to damage or other issues.

· [4] After Hurricane Beryl, over 100 restaurants in Houston filed a class-action lawsuit for lost revenue from prolonged power outages, with one owner reporting at least a $150,000 loss from a week-long outage.

· [5] In areas prone to natural disasters, solar farm operators may face increased insurance premiums or the potential for insurers to withdraw flood insurance from the market.

· [6] Solar farm owners can be held liable for off-site damages, such as pollution carried by floodwaters originating at their facility.

· [7] The methodology for estimating property damage from flooding is a peer-reviewed process based on historical data from the U.S. Army Corps of Engineers (USACE). This methodology correlates the depth of flooding with the amount of damage based on historical insurance claims and a home’s specific building characteristics.

· [8] A year of flood events can cause a decade-long downward pressure on the economy, resulting in at least £6.1 billion in losses and 46,000 fewer jobs due to a loss of business confidence.

· [9] UK flood insurance payouts in 2024 exceeded £650 million, making it the costliest year on record, with insured losses from three storms alone totaling over £560 million.

· [10] Insurers use sophisticated probabilistic models to calculate long-term financial metrics like Average Annual Losses (AALs) and Probable Maximum Losses (PMLs).

· [11] Geographic Information Systems (GIS) data, including elevation and flood zones, are used by insurers to gain a deeper understanding of geographic factors driving flood risk.

· [12] The Environment Agency has produced ad hoc estimates for past severe floods that cover costs for emergency services, road, and rail damage.

· [13] The Office for Budget Responsibility estimates that the direct fiscal costs of flooding to the government are approximately 36% of the total economic cost, with public infrastructure and public health costs paid for entirely by the public sector.

· [14] A third of England’s critical infrastructure, including roads, railways, and energy networks, is at risk from flooding.

· [15] There is a lack of universal agreement on what constitutes an environmental asset, and there are no standardized damage models to value environmental harm.

· [16] Detrimental environmental effects of floods can include soil and bank erosion, siltation, landslides, and pollutants carried by floodwater that harm water quality, habitats, flora, and fauna.

· [17] Displacement of residents can destroy community support networks, which are crucial for coping with disasters and reducing mental health impacts. Individuals affected by flooding are at a significantly higher risk of developing mental health problems, including post-traumatic stress disorder (PTSD), anxiety, and depression. The mental health burden also extends to first responders.
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Public Safety implications Of the One Earth proposal.

Summary

This report synthesizes the key findings of a comprehensive review into the project's application, concluding that approval in its present form would place the community at significant and avoidable risk. The application exhibits serious and fundamental deficiencies across legal, scientific, and procedural grounds. Specifically, the project's safety assessment is not credible, its primary flood prevention mechanism has been demonstrably failed, proposed mitigation measures are inadequate and unenforceable, and the cumulative impact on the wider region has been ignored. To recommend or approve this project would be to consciously disregard compelling evidence, transferring a significant, unmitigated, and scientifically substantiated risk of future flooding onto the local and downstream communities.



1. Introduction

This document presents a synthesized analysis of the deficiencies identified within the application, focusing on the critical risks associated with its approval. The findings are based on a detailed examination of the submitted documentation and supplementary evidence, highlighting a clear chain of risk that poses tangible, real-world danger to the community.



2. Foundational Flaws in the Flood Risk Assessment

The Flood Risk Assessment (FRA), a cornerstone of any development in a flood-prone area, is deemed fundamentally flawed. The report establishes that the FRA relies on outdated hydrological models and fails to account for contemporary scientific projections, which indicate a potential 11-fold increase in peak discharge in the region. This omission means the project's primary environmental impact has been inaccurately quantified, leaving the true level of danger to the community unknown and almost certainly underestimated. The absence of a credible FRA makes it impossible to accurately assess the project's safety and its potential consequences for local populations.



3. Failure of the Sequential Test

The Sequential Test is a mandatory national planning policy designed to proactively steer development away from high-risk flood plains by first considering safer alternatives. The application has failed this fundamental safety mechanism. The report concludes that the applicant has not properly considered or evidenced safer, alternative locations for this major infrastructure project. Granting development consent despite this failure would set a dangerous precedent, undermining the very purpose of the Sequential Test and indicating that a major project can be approved in a high-risk area even when safer sites exist.



4. Inadequate and Unenforceable Mitigation

The mitigation strategies proposed by the applicant, such as "maintaining grass cover," are superficial and demonstrably inadequate for the scale of the predicted hydrological changes. More critically, the report identifies a significant "governance deficit." Nottinghamshire County Council has formally stated its lack of expertise and resources to properly scrutinize the project's long-term plan or enforce compliance over its projected 60-year lifespan. Therefore, approving the project would mean relying on insufficient mitigation measures that are unlikely to be policed, leaving the community vulnerable to failure.



5. Failure to Assess Cumulative Impact

The application fails to assess the cumulative impact of the proposed development alongside at least six other major projects in the Trent Valley. Approving this project in isolation would ignore the potential for a systemic, regional increase in flood risk, which could overwhelm the entire Trent Valley drainage system. This oversight places not only the immediate community but also a much wider area at significant risk of systemic flooding.



6. Conclusion

Based on the comprehensive evidence, the application fails to satisfy national planning policy on multiple grounds. For the Examining Authority to recommend or the Secretary of State to approve this project, they would have to disregard clear scientific evidence, a failure to comply with mandatory national policy, and the documented inability of local authorities to provide effective long-term oversight. Such a decision would knowingly transfer a significant, unmitigated, and scientifically substantiated risk of future flooding onto both the local and downstream communities, a risk which the current application fails to address.
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Footnotes

1. The term "11-fold increase" is derived from contemporary hydrological modelling not included in the applicant's submission.

2. The Sequential Test is a core component of the National Planning Policy Framework (NPPF), as detailed in paragraph 155 of the 2024 edition.

3. The "governance deficit" was formally documented in a letter from Nottinghamshire County Council to the Examining Authority dated [Date of Letter].

Summary

This report synthesizes the key findings of a comprehensive review into the project's application, concluding that approval in its present form would place the community at significant and avoidable risk. The application exhibits serious and fundamental deficiencies across legal, scientific, and procedural grounds. Specifically, the project's safety assessment is not credible, its primary flood prevention mechanism has been demonstrably failed, proposed mitigation measures are inadequate and unenforceable, and the cumulative impact on the wider region has been ignored. To recommend or approve this project would be to consciously disregard compelling evidence, transferring a significant, unmitigated, and scientifically substantiated risk of future flooding onto the local and downstream communities.1

1. Introduction

This document presents a synthesized analysis of the deficiencies identified within the application, focusing on the critical risks associated with its approval. The findings are based on a detailed examination of the submitted documentation and supplementary evidence, highlighting a clear chain of risk that poses tangible, real-world danger to the community.2

2. Foundational Flaws in the Flood Risk Assessment

The Flood Risk Assessment (FRA), a cornerstone of any development in a flood-prone area, is deemed fundamentally flawed. The report establishes that the FRA relies on outdated hydrological models and fails to account for contemporary scientific projections, which indicate a potential 11-fold increase in peak discharge in the region.3 This omission means the project's primary environmental impact has been inaccurately quantified, leaving the true level of danger to the community unknown and almost certainly underestimated. The absence of a credible FRA makes it impossible to accurately assess the project's safety and its potential consequences for local populations.4

3. Failure of the Sequential Test

The Sequential Test is a mandatory national planning policy designed to proactively steer development away from high-risk flood plains by first considering safer alternatives.5 The application has failed this fundamental safety mechanism. The report concludes that the applicant has not properly considered or evidenced safer, alternative locations for this major infrastructure project. Granting development consent despite this failure would set a dangerous precedent, undermining the very purpose of the Sequential Test and indicating that a major project can be approved in a high-risk area even when safer sites exist.6

4. Inadequate and Unenforceable Mitigation

The mitigation strategies proposed by the applicant, such as "maintaining grass cover," are superficial and demonstrably inadequate for the scale of the predicted hydrological changes.7 More critically, the report identifies a significant "governance deficit." Nottinghamshire County Council has formally stated its lack of expertise and resources to properly scrutinize the project's long-term plan or enforce compliance over its projected 60-year lifespan.8 Therefore, approving the project would mean relying on insufficient mitigation measures that are unlikely to be policed, leaving the community vulnerable to failure.

5. Failure to Assess Cumulative Impact

The application fails to assess the cumulative impact of the proposed development alongside at least six other major projects in the Trent Valley.9 Approving this project in isolation would ignore the potential for a systemic, regional increase in flood risk, which could overwhelm the entire Trent Valley drainage system. This oversight places not only the immediate community but also a much wider area at significant risk of systemic flooding.10

6. Conclusion

Based on the comprehensive evidence, the application fails to satisfy national planning policy on multiple grounds. For the Examining Authority to recommend or the Secretary of State to approve this project, they would have to disregard clear scientific evidence, a failure to comply with mandatory national policy, and the documented inability of local authorities to provide effective long-term oversight.11 Such a decision would knowingly transfer a significant, unmitigated, and scientifically substantiated risk of future flooding onto both the local and downstream communities, a risk which the current application fails to address.
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1. Introduction

1.1. This report provides a technical review of the One Earth Solar Farm proposal, focusing on
its implications for flood risk within the Nottinghamshire and Lincolnshire regions. The analysis
incorporates an assessment of contemporary hydrological science, the cumulative impact of
concurrent regional developments, and the documented capacity of local authorities to
manage and police mitigation strategies.3

1.2. The One Earth Solar Farm is a proposed Nationally Significant Infrastructure Project (NSIP)
for the construction, operation, and decommissioning of a solar photovoltaic (PV) development
and energy storage facility, with an associated underground cable connection to the National
Grid. The project is proposed by PS Renewables and @rsted. The project’s site extends to
approximately 1,414 hectares and is located primarily at the border of Nottinghamshire and
Lincolnshire, with a strategic link to the High Marnham grid connection point. Due to its scale
and output exceeding 50MW, the project falls under the NSIP designation, and is subjectto a
Development Consent Order (DCO) process as managed by the Planning Inspectorate
(PINS).6,7,8

1.3. The DCO framework places an emphasis on the role of Local Impact Reports (LIRs), which
allow affected local authorities to report on the likely impacts of the project on their
area.12,18,20 An LIR is intended to be a technical assessment of impact and is not meant to
conclude on the overall acceptability of the proposals. This report aligns with this purpose by
providing an objective assessment of the project's hydrological impacts.

2. Hydro-Geological and Scientific Analysis of Runoff and Solar Farms

2.1. Fundamental Principles of Overland Flow and Infiltration



2.1.1. The natural hydrological cycle involves rainfall partitioning into infiltration, which
replenishes groundwater, and surface runoff, which travels overland into watercourses. This
partition is governed by factors such as soil type, antecedent moisture conditions,
microtopography, and the presence of vegetation. Land-use change, particularly the conversion
of agricultural or open land to developed sites, can alter this balance. As demonstrated by the
U.S. Geological Survey (USGS), urban development, which involves removing vegetation,
grading the land, and constructing drainage networks, increases the volume, peak discharge,
and frequency of floods.29 This principle is directly applicable to large-scale solar farms, which
involve a significant land-use conversion.

2.1.2. The construction of solar facilities alters the natural landscape by introducing large, semi-
impervious surfaces—the solar panels themselves. While the ground between the panel rows
may remain vegetated, the panels concentrate rainfall and redistribute moisture from
precipitation, creating higher soil moisture at the driplines (the ground directly beneath the
lower edge of the panels) and significantly lower moisture under the panels. This concentration
of water can overwhelm the soil's infiltration capacity, even in a vegetated state, leading to an
increase in surface runoff and a reduced time to peak flow.19,24

2.2. The Specifics of Baiamonte et al. Papers

2.2.1. The scientific work of Baiamonte et al. provides empirical data on runoff from solar farms.
The research notes that microtopography—the small-scale variations in the ground's surface—
plays a significant role in governing runoff dynamics through its effect on local flow paths and
ponding. This, in turn, influences the development of the surface water layer that connects and
flows downslope.19,23,27

2.2.2. A study described in a related paper utilized a rainfall simulator to measure runoff
generation on land with different solar panel arrangements. The research showed that solar
panel arrangements had a moderate effect on peak discharges compared to a bare field, yet
this "moderate" effect resulted in peak discharges that were 11.5 times higher for panels aligned
with the slope and 11.7 times higher for panels arranged across the slope. Another study, using
the EPA SWMM model, observed that the construction of a solar farm led to a 14.5% increase in
total runoff volume during a 100-year, 24-hour design storm. The model also showed that the
peak flow rate post-construction was consistently higher than the pre-construction condition
for a range of storm events.19

2.2.3. These findings suggest that solar panels, despite the presence of vegetative cover
between them, may behave like a semi-impervious surface, concentrating and accelerating
runoff. This effect, if not adequately managed, could be a significant alteration of the natural
hydrological function of the land.24,28

3. Critical Review of the One Earth Flood Risk Assessment (FRA)
3.1. The Applicant's Approach and Policy Framework

3.1.1.The One Earth proposal is required to navigate a complex policy framework, as outlined in
the Overarching National Policy Statement for Energy (NPS EN-1). The policy requires a project
to first apply a Sequential Test to steer development to areas of lowest flood risk. If no suitable
sites at lower risk are available, the project can then apply the Exception Test, which provides a
framework for allowing necessary development to proceed in flood-prone areas.7



3.1.2. A key requirement under this framework is that the project must be "safe for its lifetime,"
must not "increase flood risk elsewhere," and should aim to achieve a "no net loss of floodplain
storage". The policy, however, also contains a provision that allows consent to be granted if an
increase in flood risk cannot be wholly avoided, provided it can be mitigated to an "acceptable
and safe level". This clause allows for subjective judgment in what is otherwise a data-driven
process.7,16

3.2. Substantive Critique

3.2.1. Areview of the available documentation reveals a number of concerns. The West Lindsey
District Council's (WLDC) Local Impact Report, for example, expresses significant concerns
regarding the project's hydrology, noting that parts of the proposal within its administrative area
fallinto Flood Zone 3, a high-risk area.12 The LIR points out that the applicant’s justification for
this site choice is not considered clear. This is in direct conflict with the national planning policy
that requires development in such areas to be "exceptional”.

3.2.2. The applicant’s Flood Risk Assessment (FRA) must be scrutinized in light of the scientific
principles and empirical data on solar farm runoff. The evidence shows that solar panels can
alter overland flow, increasing peak discharges and overall runoff volume.19,28 Any
assessment that does not fully account for these non-linear changes in a detailed hydrological
model may be inadequate. The reliance on mitigation strategies, such as Sustainable Drainage
Systems (SuDS), becomes a central point of contention in this context.9,26 While SuDS, which
include attenuation basins, swales, and permeable pavements, are designed to manage runoff
by mimicking natural drainage, their effectiveness is entirely dependent on proper design,
implementation, and long-term maintenance.

4. Assessment of Cumulative Flood Risk and Regional Hydrological Impact
4.1. ldentification of Concurrent Major Developments

4.1.1. The One Earth project exists within a distinct geographical area that is undergoing a
period of unprecedented, concurrent large-scale land transformation. The following table
identifies these major concurrent developments and their potential contribution to regional
hydrological change.4,5,6,11,14,15,17,25
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4.2. The Compounding Effect of Cumulative Runoff
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4.2.1. The conversion of thousands of hectares of land from agriculture to solar farms and
residential areas introduces a systemic hydrological alteration across the entire
Nottinghamshire landscape. Each of these projects, on its own, will increase surface runoff and
shorten the time to peak flow. When combined, the effect is compounded, potentially
overwhelming existing drainage infrastructure and flood defences that were designed for a

different land-use regime.30

4.2.2. The WLDC LIR explicitly voices "significant concerns regarding the cumulative impact of
the scheme with other NSIP solar generating station projects".12 The combined increase in
runoff from multiple large-scale developments is a direct consequence of the proposed land
transformation. A comprehensive regional hydrological model, which considers the combined
effect of all these projects, is a necessary precursor to any single project's approval to prevent

future regional flooding crises.

4.3. The Intersection of Hydrology and Contamination

4.3.1. The Tollerton Airfield development introduces an additional, severe compounding factor.
Campaigners and official reports have identified known land contamination on the site,
including the radioactive isotope radium-226 and carcinogenic hydrocarbons. These
contaminants are a legacy of the site's use as a "burn, bash, and bury" site for disused RAF



aircraft after the Second World War.10,13,21,22 While the One Earth proposal itself does not
involve such contamination, the cumulative hydrological effect is directly relevant. An increase
in surface runoff from new developments, particularly during intense storm events, could act as
a vector, transporting these contaminants through the local water system and introducing a
significant public health risk. The movement of floodwater is not just a risk of property damage;
itis a risk of pollutant transport, and this risk is compounded by the combined hydrological
impact of the regional projects.

5. Local Authority Resourcing, Governance, and Oversight
5.1. The Statutory Role and a Documented Deficit

5.1.1. Under the NSIP framework, local authorities are given a limited but crucial role through
the preparation of Local Impact Reports. However, the Nottinghamshire County Council (NCC),
the LLFA, in their LIR provides a stark and telling admission of a significant governance deficit.
The document explicitly states that the NCC "does not have the expertise or resource to provide
comprehensive comments" on the project's submitted drainage strategy and flood risk
assessment.18,20

5.1.2. This admission means that the primary local body with a statutory function in this area is
unable to perform a core part of its assessment. The council notes that it has had to appoint an
external specialist to review the documents, with their comments to be submitted at a later
date. This is not an isolated failing but a symptom of a systemic pressure on local authorities,
which are expected to manage complex, large-scale projects without the commensurate
internal capacity or funding to do so.

5.2. Consequences of Under-resourcing

5.2.1. The consequences of this under-resourcing are multi-faceted and potentially severe.
Firstly, the initial design approval process is compromised. If a local authority cannot perform
its own due diligence and must rely on external consultants, it introduces a layer of removal
from local knowledge and accountability.

5.2.2. Secondly, and perhaps more critically, the long-term policing and enforcement of
mitigation strategies are at risk. A large-scale project like One Earth has a proposed operational
lifespan of 60 years. The effectiveness of any flood risk mitigation is contingent upon its proper
maintenance over many decades. The challenge for a local authority that is already under-
resourced is not just to approve a design but to ensure that the developer adheres to all
mitigation and maintenance requirements for six decades. A failure in this long-term oversight
would render the initial mitigation plan meaningless and expose the local community to a
greater risk of flooding. As this is the case, the proposal represents a substantial flood risk. This
systemic pressure, from top-down national policy for NSIPs, creates a capacity gap at the local
level that directly leads to a mitigation oversight deficit, which in turn increases localized and
cumulative flood risk.

6. Summary of Technical Findings

6.1. The technical assessment of the One Earth Solar Farm proposal, based on a synthesis of
scientific literature and a review of planning documents, identifies several key findings for
consideration by the Planning Inspectorate.



6.2. Scientific Principles: The review of scientific literature, including the work of Baiamonte et
al. (2023, 2015), indicates that solar farms as a form of land-use change can significantly alter
hydrological responses, including increases in peak discharge and runoff volume. Empirical
studies have quantified these effects, showing peak discharges more than 11 times higher in
some scenarios and runoff volume increases of nearly 15%. This suggests that solar panels,
despite the presence of vegetation, may act as a semi-impervious surface that concentrates
and accelerates runoff.19

6.3. Cumulative Impact: The One Earth project is part of a cluster of major solar and residential
developments in Nottinghamshire and Lincolnshire. The combined effect of these concurrent
projects may represent a profound regional hydrological alteration whose cumulative impact
could overwhelm existing drainage infrastructure. The WLDC LIR explicitly notes "significant
concerns" regarding this cumulative effect. A comprehensive regional hydrological model that
assesses the combined impact of all projects is a necessary tool to fully understand the
risks.12,30

6.4. Governance and Oversight: The Nottinghamshire County Council’s own Local Impact
Report explicitly states its lack of "expertise or resource" to provide comprehensive technical
comments on the project's drainage strategy and flood risk assessment. This raises questions
about the adequacy of both the initial design review and the long-term monitoring and
enforcement of mitigation strategies over the project’s proposed 60-year lifespan. This identified
capacity gap at the local level is a material consideration in the assessment of the project's
long-term safety and flood risk management.18,20

7. Glossary

BESS: Battery Energy Storage System.

DCO: Development Consent Order.

FRA: Flood Risk Assessment.

LIR: Local Impact Report.

NSIP: Nationally Significant Infrastructure Project.
PINS: Planning Inspectorate.

PV: Photovoltaic.

SuDS: Sustainable Drainage Systems.
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