










































5 Cumulative Assessment 
5.1 Overview 
The cumulative assessment in the Bellrock WFDA EIA Report evaluates the potential impacts of EMFs arising from 
the combined electrical infrastructure associated with various sources, both within and outside of the Bellrock WFDA. 

Part of the Bellrock OfTDA overlaps with the whole of the WFDA. It is expected that the IACs within the WFDA may 
interact with the interconnector cables and part of the offshore export cables within the Bellrock OfTDA. It is expected 
that the remaining part of the offshore export cables located outside of the WFDA, as well as operational cables from 
other nearby projects, may also interact with the IACs within the WFDA. The cumulative assessment determines 
whether the overlapping EMFs from the Bellrock WFDA (IACs) and OfTDA (interconnectors and part of the export 
cables), and operational cables from other nearby projects could affect fish, shellfish and benthic communities. 

The IACs within the WFDA are AC, while the offshore export cables within the OfTDA are under consideration for 
either DC or AC, making it uncertain if they will cancel each other out. When multiple EMF sources, such as different 
cable circuits, are present, they can interact, adding to or subtracting from the total field, provided they operate at the 
same frequency (which could result in a cancelation of the field, if the subtraction is large enough). However, AC (50 
Hz) and DC (0 Hz) fields do not interact due to their differing frequencies and should be considered separately. 
Consequently, there will be no interaction or cumulative impact from these fields, allowing each to be assessed 
independently. 

As noted above, the IACs within the WFDA and the interconnectors within the OfTDA are both AC systems operating 
at 50 Hz. As such, there is potential for cumulative EMF effects in areas where these circuits are in close proximity. 
The resulting magnetic field magnitude will be governed by engineering parameters including, cable size, separation 
between cables, burial depth, and the use and thickness of metallic shielding or armouring. When AC circuits operate 
at the same frequency and are not spatially separated, their magnetic fields may constructively interfere, resulting in 
local field amplification. 

Surrounding the Bellrock WFDA is the proposed Ossian OWF which is situated 8 km to the southwest, the proposed 
CampionWind WFDA which is 23 km to the north, and the proposed Cedar WFDA which is 21 km to the east (Figure 
8). While these projects are located some distance apart, Cedar may host circuits passing close to the Bellrock WFDA. 
Given the separation between the projects, direct overlap of EMF from multiple developments is unlikely, meaning fish 
are not expected to simultaneously experience EMF from different sources. However, the cumulative impact may still 
arise as mobile species such as fish encounter EMF from multiple projects over time, potentially interacting with larger 
or more frequent magnetic fields. Over the next decade, OWF developments around the Bellrock WFDA are expected 
to increase the complexity of regional electrical infrastructure (Figure 9). 

Designed-in mitigation measures proposed by the Applicant are aimed at reducing direct and cumulative EMF effects 
on fish and shellfish, and benthic communities. This includes the use of armoured 3-phase single core (trefoil 
arrangement) high voltage submarine cables, to mitigate both electric and magnetic fields, to an extent. Static sections 
of cables will be buried or protected, with a target minimum burial depth of 0.5 m and maximum burial depth of 2.5 m 
(burial depth could be up to 5 m in certain areas depending on seabed conditions) (Chapter 4: Project Description, 
Volume II of the Bellrock WFDA EIA Report). Cable trench width may also vary to accommodate greater burial depths, 
subject to the conclusions of a Cable Burial Risk Assessment. This approach will help reduce magnetic fields and 
mitigate EMF impacts, ensuring that the magnetic fields diminish quickly with distance and remain highly localised due 
to the use of armoured 3-phase single core (trefoil arrangement) high voltage submarine cables. 
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Figure 8: Bel/rock WFDA with the closest surrounding wind farms. Offshore wind projects' data from Crown Estate Scotland Spatial 
Hub (with Haskoning edits as at: 01/09/2025). Eastern Green Link 2 (EGL 2) data from Scottish and Southern Electricity Networks 
(SSEN), Eastern Green Link 3 (EGL 3) and Eastern Green Link 5 (EGL 5) approximate data georeferenced from publications on the 
SSEN website. 
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Figure 9: Map of Scottish offshore wind projects in the northeast. Offshore wind projects' data from Crown Estate Scotland Spatial 
Hub (with Haskoning edits as at: 01/09/2025). Eastern Green Link 2 (EGL 2) data from Scottish and Southern Electricity Networks 
(SSEN), Eastern Green Link 3 (EGL 3) and Eastern Green Link 5 (EGL 5) approximate data georeferenced from publications on the 
SSEN website. 
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5.2 
5.2.1 

Mitigation for the Bellrock Project 
Mitigation Measures 

As noted in the section above, designed-in mitigation measures comprise of armoured 3-phase single core (trefoil 
arrangement) and cable burial. Cable burial acts as a mitigation by placing physical distance between the submarine 
cable and marine organisms, effectively reducing the exposure to EMFs by diminishing their intensity with depth {Table 
3). This spatial separation helps minimise potential behavioural changes or physiological effects on sensitive species. 

The issue of cable biting by sharks and rays may present a potential risk, especially with dynamic submarine cables. 
This behaviour should be considered when designing the cable mantle and/or implementing additional shielding. This 
has since been added to the design. While cable shielding serves primarily as cable protection to ensure the structural 
integrity of the cables and prevent damage, it can also act as a mitigation measure by slightly increasing the distance 
between the source of the EMF and marine organisms. However, shielding primarily to mitigate EMF is not possible. 
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6 Conclusion 
The assessment of EMF associated with the Bellrock WFDA concludes that designed-in mitigation measures 
incorporated into the project design (armoured 3-phase single core (trefoil arrangement) and cable burial) are sufficient 
to manage and significantly reduce potential impact on marine receptors. The implementation of armoured 3-phase 
single core (trefoil arrangement) high voltage submarine cables, combined with the burial or protection of static cable 
sections, is expected to localise magnetic fields and mitigate EMF-related effects on fish, shellfish, and benthic 
communities. It should be acknowledged, however, that thermal effects (such as cable heating and sediment 
temperature) and harmonics from the AC system were not considered in this assessment, and these factors could 
influence the EMF characteristics. 

These measures otherwise align with engineering best practices and regulatory guidelines outlined in UK legislation 
and international standards. 

These provisions, alongside adherence to regulatory frameworks such as the Marine Works Regulations (2007) and 
the Electricity Works Regulations 2017, ensure compliance with environmental protection requirements. 

In conclusion, these proposed designed-in measures are sufficient to mitigate the EMF impacts on fish, shellfish, and 
benthic communities for the Bellrock WFDA and potentially a cumulative context. 
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Appendix A: Lateral Profiles Induced Voltage 
Given here are the lateral profiles of the induced voltage on each species, given the closest approach of 20 cm to the 
center of the cable bundle and transversal movement. 

Common ray (at y = 0.2 m) 

Induced voltage; Distance from cable: 0.2 m; Length fish: 285. cm; width fish: 200. cm; speed: 1.5 m/s; Max(Vind}: 161.92 mV 
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Figure 10: Induced voltage on a common ray as a function of lateral position with respect to cable bundle (at 0.2 m closest 
approach}. 

Brown crab (at y = 0.2 m) 

Induced voltage; Distance from cable: 0.2 m; Length fish: 10. cm; width fish: 25. cm; speed: 0.5 m/s; Max(Vind): 8.7 mV 
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Figure 11: Induced voltage on a brown crab as a function of lateral position with respect to cable bundle (at 0.2 m closest 
approach}. 
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Atlantic salmon (at y = 0.2 m) 

Induced voltage ; Distance from cable: 0.2 m: Length fish: 100. cm; width fish: 11 .5 cm: speed: 1 _5 m/s: Max(Vind): 9.22 mV 
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Figure 12: Induced voltage on an Atlantic salmon as a function of lateral position with respect to cable bundle (at 0.2 m closest 
approach). 

Basking shark (at y = 0.2 m) 

Induced voltage, Distance from cable: 0.2 m; Length fish : 1200. cm; width fish: 150. cm ; speed: 1.5 mls; Max(Vind). 121 .71 m\ 
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Figure 13: Induced voltage on a basking shark as a function of lateral position with respect to cable bundle (at 0.2 m closest 
approach). 
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