
Action Group for Campaign Against  

One Earth Solar Farm 

Q13.0.6 Mr David White  

Potential adverse effects on soil health In your RR you indicate that the site could be contaminated, 

and soil health harmed should cables be left in situ resulting in degradation of soil quality from micro 

plastics and other potential contaminants during construction, operations and subsequent 

decommissioning?  Are there any reports, or long term studies which have been undertaken to 

verify the points made, if so please cite the reference material to support your case. 



Environmental Risks of Degrading XLPE Cables: Microplastic and Chemical Contamination 
Pathways 

The proposed 4,000-acre One Earth Solar Farm development is planned largely on 
agricultural land, over 50% of which is grade 3a or higher. A key concern is the developer’s 
assertion that the land can be returned to farming after a 60-year operational lifespan, 
despite the permanent burial of what could exceed 7,800 tonnes of XLPE cables across the 
site—equivalent to roughly 4.8 tonnes of plastics, heavy metals, and cable compounds per 
hectare. 

The environmental implications of decaying XLPE (cross-linked polyethylene) cables are 
increasingly recognized. Recent studies indicate that XLPE degradation can generate 
microplastics and leach chemical additives into soils and groundwater. XLPE cables contain 
not only polyethylene but also additives such as antioxidants, cross-linking agents (e.g., 
peroxides), and sometimes flame retardants. Aging, heat, and environmental exposure can 
cause these materials to fragment or leach, potentially impacting soil health and water 
quality. 

Even at depths of around one metre, microplastics and chemical additives can migrate 
through soil layers. Natural soil processes exacerbate this risk: earthworms burrow to 
depths of up to two metres, transporting microplastics vertically, while many crop root 
systems extend beyond one metre, providing pathways for chemical and microplastic 
uptake into the rhizosphere. Evidence shows that such contamination can disrupt soil 
microbial communities and nutrient cycling, potentially affecting soil fertility and crop 
productivity. 

Several studies support the link between XLPE degradation and microplastic formation: 

 Li et al., 2021: Synthetic polymers in soil and water can degrade into micro- and 
nano-plastics, including polyethylene. 

 Academia review on water treeing: Confirms XLPE degradation through water 
treeing and oxidative aging, leading to eventual fragmentation. 

 Environmental microplastic surveys: Microplastics have been found in soils near 
buried infrastructure, suggesting degraded plastic cables may contribute. 

The degradation of XLPE cables thus produces persistent pollutants capable of impacting 
soil, water, and broader ecosystems. These risks underline the need for careful 
consideration of environmental impacts in planning and regulatory assessments. 

Since the announcement of the One Earth Solar Farm application, we have been 
systematically studying microplastic pollution, including its sources, transport pathways, and 
ecological impacts. The following pages provide responses to Planning Inspectorate 
question Q13.0.6, citing news reports and peer-reviewed studies that substantiate concerns 
over potential soil and water contamination from decaying XLPE infrastructure. 

QR Code Links are included for all articles. 



1) UN Environment Programme Article (inc QR Code Link) 

A concise article underscoring the harmful impact of microplastics in soil: 

Introduction 

The millions of tons of plastic swirling around the world’s oceans have garnered a lot of media 
attention recently. But plastic pollution arguably poses a bigger threat to the plants and animals – 
including humans – who are based on land. 
 
Very little of the plastic we discard every day is recycled or incinerated in waste-to-energy facilities. 
Much of it ends up in landfills, where it may take up to 1,000 years to degrade, leaching potentially 
toxic substances into the soil and water. 
 
Researchers in Germany are warning (see article 3) that the impact of microplastics in soils, 
sediments and freshwater could have a long-term negative effect on such ecosystems. They say 
terrestrial microplastic pollution is much higher than marine microplastic pollution – estimated at 
four to 23 times higher, depending on the environment. 
 

  
  



2) This article; “Microplastics negatively affect soil fauna but stimulate microbial activity: insights 
from a field-based microplastic addition experiment” (Proceedings of the Royal Society B, DOI: 
10.1098/rspb.2020.1268) provides empirical evidence that microplastics in soil can have negative 
ecological effects, particularly on soil fauna. (inc QR Code Link) 

Here’s what the study found: 

 Negative impact on soil fauna: Introducing low-density polyethylene microplastic fragments 
into the field significantly altered both the composition and abundance of microarthropod 
and nematode communities. This shows that even relatively small concentrations of 
microplastics can disturb the populations of key soil-dwelling invertebrates. 

 Cascading effects on microbial functioning: While the microplastics had only minor direct 
effects on microbial biomass and community structure, structural equation modeling 
revealed that disturbances among soil fauna cascaded through the food web, leading to 
modifications in microbial functioning. This suggests indirect consequences on vital 
ecosystem processes such as soil carbon and nutrient cycling. 

In summary, the article demonstrates that microplastics in soil are harmful — particularly to soil 
fauna — and that these disturbances ripple through the ecosystem, potentially altering foundational 
soil processes like carbon turnover and nutrient dynamics. 

  

 

 

  



3) This Science Daily article titled “An underestimated threat: Land-based pollution with 
microplastics” (February 5, 2018) clearly presents evidence that microplastics in soil pose negative 
impacts, especially on terrestrial ecosystems. (inc QR Code Link) 

Here's what it highlights: 

 Widespread presence and escalation: The article notes that microplastics are pervasive 
across soils, sediments, and freshwater systems globally, potentially more so than in marine 
environments. In some cases, terrestrial microplastic pollution may be 4 to 23 times higher 
than in marine settings. 

 Pathways into soil and ecosystem exposure: One significant route is through sewage sludge 
used as fertilizer—since 80–90% of microplastic particles in sewage remain in the sludge, 
vast quantities of microplastics enter agricultural soils each year. 

 Direct and indirect ecological harm: 
o Vectors for disease: Microplastics may carry pathogens on their surfaces, potentially 

facilitating disease transmission across the environment. 
o Altered behaviour in soil fauna: Notably, the article mentions that earthworms 

modify how they burrow when microplastics are present, which can impair their 
fitness and, by extension, disrupt soil structure and health. 

o Chemical toxicity: As microplastics degrade, they can release additives like 
phthalates and Bisphenol A (BPA)—substances known to have hormonal and toxic 
effects on both vertebrates and invertebrates. 

o Cellular-level damage from nanoparticles: Nano-sized plastic particles may cross 
biological barriers—such as the blood-brain barrier or the placenta—possibly 
causing inflammation, altering gene expression, and triggering biochemical changes. 
While long-term impacts remain unclear, the article highlights observed behaviour 
changes in fish following nanoparticle exposure. 

In summary, the article robustly supports the view that microplastics in soil are harmful. They: 

1. Accumulate widely—often more in soils than in oceans, 
2. Enter ecosystems through common agricultural practices, 
3. Disrupt essential soil organisms and soil structure, 
4. Leach potentially toxic chemicals, and 
5. May penetrate biological systems at the cellular level. 

Together, these points illustrate that microplastic pollution in soils is not only pervasive but also 
poses a multifaceted threat to ecosystem health. 

 

 

 

 

 

 



 

 

Degradation Mechanisms of Buried XLPE and eventual release of Micro- and Nano-plastics 

In addition to micro-plastic pollution, XLPE cables typically contain several additives, some of which 

are environmentally hazardous:  

There is growing evidence that the same polymers commonly used in cable jackets and insulation 

(PVC, PE/XLPE, PP) fragment into micro- and even nano-plastics under real-world weathering and 

stress. Direct field studies that quantify microplastic release from buried power/telecom cables are 

still rare, but multiple peer-reviewed papers show fragmentation of these exact polymers and 

document microplastics from cable waste. 

There’s strong mechanistic evidence (and direct evidence for the same polymers) that cable 

materials can fragment into microplastics when exposed to UV, heat–oxidation, moisture cycles, and 

mechanical stress. 

Sources (inc QR Code Links) 

PVC (common cable sheath) fragments to microplastics under environmental weathering. Lab and 

mesocosm work show PVC films and objects progressively crack, embrittle and generate MPs/NMPs 

with UV/thermal cycles and drying–rewetting; fragmentation also accelerates release of high-

molecular-weight plasticizers. 



Consumer plastic items release microplastic particles when 

stressed (UV, mechanical). A 2024 screening study found both UV 

and mechanical stress drive fragmentation across common plastics, 

supporting the general mechanism relevant to cable jackets. 

E-waste contexts (which include cables) show abundant 

microplastics. Work at a formal e-waste recycling base reported 

microplastics associated with dismantling/aging of plastics like 

cable polymers, indicating cables are a realistic source when 

exposed and processed. 

 

 

PVC microplastics act as long-term sources of additives (e.g., 

phthalates) once they form. Showing environmental persistence 

and leaching once PVC becomes microplastic. 

 

 

The paper reviews how microplastics enter soils outside of buried 
cable (e.g., degradation of plastics, landfill leachate, geotechnical 
applications like tire chips or polymer fibers), but highlights their 
long-term persistence—even after decades or centuries but also 

discusses how microplastics move vertically and horizontally 
through soil, influenced by factors like water cycles, soil type, void 

ratio, and hydraulic conductivity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Cable-specific studies document polymer aging/embrittlement and 

cracking in XLPE/PVC under heat, moisture, chemicals, radiation, 

etc.—the precursors to fragmentation. These papers demonstrate 

that the materials in cables do degrade in situ (brittleness, cracks), 

which is the pathway to particle generation. 

 

 

Cable-specific studies document polymer aging/embrittlement and 

cracking in XLPE/PVC under heat, moisture, chemicals, radiation, 

etc.—the precursors to fragmentation. These papers demonstrate 

that the materials in cables do degrade in situ (brittleness, cracks), 

which is the pathway to particle generation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

Long-term outdoor/marine weathering creates secondary micro- 

and nano-plastics from several commodity polymers (incl. PVC). A 

Nature-journal study under realistic conditions documented severe 

surface/bulk degradation and formation of sub-micron particles 

 

This document titled “Review of Water Treeing in Polymeric 

Insulated Cables” (from the Proceedings of the Nordic Insulation 

Symposium) supports the fact that cables deteriorate over time, 

particularly due to water treeing. In summary, the paper clearly 

demonstrates that polymer-insulated cables deteriorate as water 

trees develop and expand, culminating in insulation breakdown and 

overall decay of cable performance.

 

 

 

 

 

Note: We have many more studies and reports available… 



Ignoring the many studies showing a high level of vertical movement of micro-plastics and other 
chemicals produced by the degradation of XLPE cables, part of the applicant’s argument contend 
that the proposed cable burial at a depth of 0.9 metres will not impact crop growth. However, this 
assertion overlooks the fact that numerous crop species possess root systems that extend well 
beyond this depth. For instance, maize (Zea mays) and barley (Hordeum vulgare) typically develop 
effective root zones ranging from 50 to 100 cm. Additionally, the presence of a second, deeper root 
mass in approximately 20% of plant species further complicates the issue. Therefore, the proposed 
cable depth may intersect with critical root zones, potentially affecting crop health and productivity. 

In UK agriculture, quite a few crops can send roots down to 0.9 m and deeper, especially on deep 
sandy or loamy soils where compaction doesn’t limit penetration. The actual depth varies with soil 
type, management, and water availability, but here are the main examples: 

Arable Crops 

 Sugar beet – can root down to 1.5–2.0 m in good soils. 
 Oilseed rape – rooting depth often 1.2–2.0 m; strong taproot system. 
 Maize (forage or grain) – typically 1.0–1.5 m. 
 Winter wheat – usually 1.0–1.5 m, though effective rooting is often shallower if soils are 

compacted. 
 Barley (spring and winter) – can reach ~1.0 m in light soils. 
 Oats – also capable of reaching 1.0–1.5 m. 

Forage / Grassland Crops 

 Lucerne (alfalfa) – very deep rooting, often >2.0 m; one of the deepest-rooting UK crops. 
 Red clover – ~1.0–1.5 m. 
 Perennial ryegrass – typically 0.6–1.0 m, but can exceed 1.0 m in sandy soils. 

Typical Example Study (inc QR Code Link) 

 

 

 

 

 



Studies Showing Microplastic Effects on Impact on Soil Biota 
Importance of Worms in Agriculture (Earth Worms go down past 2metres in depth) 

1. Soil Structure & Aeration 
o Burrowing creates channels that improve air circulation, drainage, and root 

penetration. 
o This reduces compaction, making soils easier to work. 

2. Nutrient Cycling 
o Worms consume organic matter and excrete it as worm casts, which are rich in 

nitrogen, phosphorus, potassium, and other nutrients in plant-available forms. 
o This accelerates decomposition and makes nutrients more accessible to crops. 

3. Water Infiltration & Retention 
o Their tunnels act like natural irrigation channels, improving water infiltration during 

rainfall and reducing surface runoff. 
o Soils with healthy worm populations can hold more water, buffering against 

drought. 
4. Microbial Activity & Soil Biodiversity 

o Worms mix organic and mineral soils, stimulating microbial communities that aid in 
disease suppression and fertility. 

o They increase soil biodiversity, which stabilises agroecosystems. 
5. Crop Yields 

o Numerous studies show that worm-rich soils produce higher yields, sometimes 
comparable to applying synthetic fertilisers. 

 

Risks if Worms Are Impacted by Microplastic Pollution 

Research over the past decade has started to reveal worrying effects of microplastics on worms 
(especially Lumbricus terrestris and Eisenia fetida used in studies): 

1. Reduced Growth & Reproduction 
o Worms ingest microplastics while feeding on soil and organic matter. 
o This can cause gut blockages, reduce nutrient absorption, and lower reproduction 

rates. 
2. Soil Structure Degradation 

o If worm populations decline, soil porosity decreases and compaction increases. 
o Poor drainage and reduced aeration can stress crops and increase flooding risk. 

3. Slower Nutrient Cycling 
o Less worm activity = slower organic matter breakdown = reduced natural fertility. 
o Farmers may become more dependent on synthetic fertilisers. 

4. Changes in Microbial Communities 
o Studies show that microplastics alter soil microbiota directly, but loss of worms 

exacerbates this by reducing microbial diversity and disrupting natural balances. 
o This could increase vulnerability to soil-borne crop diseases. 

5. Soil–Plant Feedback Loops 
o Poor worm activity leads to weaker soils, which in turn reduces crop root 

penetration and resilience. 
o Long-term, this reduces soil carbon storage capacity, worsening climate change 

impacts. 



What Could Happen at Scale 

If microplastic pollution significantly reduces earthworm populations in farmland soils: 

 Agricultural yields could drop globally (especially in low-input farming that depends heavily 
on natural fertility). 

 Soil degradation could accelerate, increasing erosion and decreasing resilience to droughts 
and floods. 

 The cost of farming would rise as synthetic fertilisers and soil amendments are used to 
replace lost natural functions. 

 Over decades, soils could become less sustainable, undermining food security. 

In short: earthworms are vital for productive, sustainable agriculture, and microplastic pollution 
threatens their ability to do this work. Even a moderate decline in their numbers could ripple 
through soil systems, leading to poorer harvests, weaker soils, and higher farming costs. 

citable studies (lab, mesocosm, field, and syntheses) on how microplastics affect earthworms and 
knock-on soil functions. I’ve grouped them by what they show:  

1) Earthworms ingest and move microplastics through soil 
(changing soil structure & exposure pathways) 

 Field/mesocosm: Earthworms incorporated surface 
litter microplastics into burrows and casts, 
redistributing them vertically and laterally through the 
profile. NaturePortal de El Colegio de la Frontera Sur 

 Preferential flow risk: Burrow networks can facilitate 
leaching of microplastics to deeper layers/groundwater 
under certain conditions. CSIRO PublishingSemantic 
Scholar 

 Nanoplastics too: Lumbricus terrestris bioturbation 
transports nanoplastics spatiotemporally, not just larger 
MPs. PMC 

2) Direct biological effects on earthworms (growth, 
reproduction, oxidative stress)  

 Reduced reproduction & growth: Multiple lab studies with Eisenia spp. and enchytraeids 
show decreased cocoon/juvenile numbers and stunted growth at environmentally relevant 
concentrations and across polymer types (PE, nylon, PVC). 

 Physiological stress: Changes in survival/respiration and detoxification enzymes (e.g., GST), 
indicating oxidative and inflammatory stress 
responses. MDPI 

 Co-stressors: Combined exposures (e.g., 
microplastics + chlorpyrifos) can exacerbate toxic 
effects in L. terrestris. 

 Biobased/“biodegradable” plastics aren’t 
automatically safer: Long-term tests with bio-
based polymers still showed adverse effects on 
Eisenia andrei. 

https://www.nature.com/articles/s41598-017-01594-7?utm_source=chatgpt.com
https://www.nature.com/articles/s41598-017-01594-7?utm_source=chatgpt.com
https://www.publish.csiro.au/en/en18161?utm_source=chatgpt.com
https://www.publish.csiro.au/en/en18161?utm_source=chatgpt.com
https://pdfs.semanticscholar.org/5d24/7c3cda1e244df2a53463852fd68d83eac8ea.pdf?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC8697554/?utm_source=chatgpt.com
https://www.mdpi.com/2305-6304/13/3/201?utm_source=chatgpt.com


3) Soil system consequences (microbes, enzymes, fertility proxies) 

 Microbiome shifts: MPs alter soil microbial communities and functions; some studies report 
increased respiration but reduced bacterial diversity—changes that can destabilise nutrient 
cycling. 

 Across taxa & endpoints: A 2023 meta-analysis found MPs generally decrease growth and 
reproduction of soil fauna and shift microbial metrics, with effects depending on polymer, 
shape, and dose. 

4) Syntheses and reviews (what the weight of evidence says) 

 Global meta-analysis (114 studies): Differential but overall negative effects of MPs on soil 
properties, microbes, enzymes, and fauna; earthworm endpoints (growth/reproduction) 
frequently impaired. 

 Agroecosystems review: Summarises pathways relevant to farms (e.g., sludge/manure 
inputs), with evidence for negative impacts on earthworms and potential implications for 
productivity. Wiley Online Library 

 Recent reviews (2024): Broad overviews of MP impacts on earthworms and soil biota, 
including synergy/antagonism with other stressors. 

Other sources of information 

  

 

 

 

 

https://onlinelibrary.wiley.com/doi/10.1002/jpln.202200136?utm_source=chatgpt.com


News Articles (we can supply many more articles on request) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




