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C18.1 Introduction 

 

This section of the report is dealt with in a different manner to the majority of the other chapters 

of Section C – The Level 1 Assessment. This is because impacts of electro magnetic fields are 

generally gauged based on their effects on receptors such as fish and marine mammal species. 

Therefore this section of the report is structured as follows: 

� Summary of COWRIE research on EMF 

� Definition of electro magnetic fields 

� Baseline environment and ambient/background electro magnetic fields 

� Species sensitive to electro magnetic fields 

� Device installation EMF emissions and impact review 

� Device operation EMF emissions and impact review 

� Mitigation measures 

� Gaps in knowledge and monitoring requirements 

 

The information in this section of the report informs the impact assessments for fish and marine 

mammals (Chapters C7 and C9 respectively). 

The information in this section has been drawn largely from the outputs of the Collaborative 

Offshore Wind Research into the Environment (COWRIE) programme. The information 

produced by COWRIE is summarised below. 

It should be noted that the COWRIE programme has focused on the EMF issues in relation to 

offshore wind farms. At the time of writing tidal and wave device arrays compare with the 

smaller scale wind farms in terms of potential power output. Power output is a key factor in the 

generation of electric and magnetic field strengths. The greater the power the higher the current 

(and hence greater the magnetic and induced electric field strength) carried on cable for a 

particular transmission voltage. 

Figure C18.1 accompanies this chapter. 

 

C18.2 Summary of COWRIE Research on EMF 

 

Cowrie Phase 1 report (CMACS July 2003) calculated the strength, frequencies and 

wavelengths of the electromagnetic fields produced by 33kV (EPR) and 132kV (XLPE) AC 

cables. The study also calculated the effects of burial and/or shielding on electromagnetic 

fields. The report concluded that the electric and magnetic fields generated by sub marine 

cables such as those associated with offshore wind farms are within the range of detection by 

certain aquatic species. However no clear scientific guidance on the effects on receptor species 

could be provided without further work. Best practice guidance for developers on the mitigation 

measures required for offshore and intertidal cabling was provided. 

C18 EMF 
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Cowrie Phase 1.5 report (July 2005). This study explored whether the interaction between the 

fish and artificial fields will have any consequences for the fish. “The study found that there are 

fish species present at development sites which may respond to anthropogenic sources of E 

field. Although the information available on magnetosensitive species is limited, it does suggest 

that potential interactions with a number of UK coastal organisms could occur from the cellular 

through to the behavioural level. The study presents a list of species that are most likely to 

interact with offshore wind farm generated EMFs. It also offers practical guidance for 

developers in terms of suitable monitoring that may be undertaken and an overview of possible 

survey methods for electrically and magnetically sensitive species, their advantages 

disadvantages” (www.offshorewind.co.uk).  

Cowrie Phase 2 Consultation report (April 2006) proposes a method for future studies on the 

characteristics of electromagnetic fields produced by windfarm power cables on the natural 

environment.  A mesocosm experiment to determine the response of electromagnetic sensitive 

fish to EMF generated by offshore wind farms is due to take place during 2007. 

 

C18.3 Electro Magnetic Fields: Definitions 

 

C18.3.1 Overview 

 

Power cables for transmitting electricity produce electric and magnetic fields as a result of the 

current passing along the conductor and the voltage differential between the conductor and 

earth ground, which is nominally at zero volts. The nature and strength of the fields produced, 

depends on the system voltage and current (AC or DC) passing through. The effects on the 

surrounding environment depend on the cable construction, configuration and orientation in 

space.  

Electric fields produced around the conductor are effectively contained within the cable 

envelope by the screening effect of the cable sheath and armour wires. However the materials 

making up the cable are permeable to the magnetic fields, which will permeate into the 

surrounding environment. 

 

C18.3.2 Magnetic Fields 

 

Magnetic Fields are produced from AC or DC current passing through the conductor and these 

emanate outwards from the cable in a circular plane perpendicular to its longitudinal axis. The 

field strength produced as a result of the operation of electricity transmission (AC or DC) 

decreases rapidly with distance away from the source (the decay curve follows the inverse 

square law). 

The magnetic field around an AC cable is constantly changing at the same frequency as the 

alternating current that is producing it, which means that the modulation it produces in the 

Earth’s field will also be constantly variable. 

 

C18.3.3 Electric Fields  

 

It has already been said that the electric fields produced directly by power cables are, for the 

most part, contained within the cable envelope by the screening effect of the sheath and 

armouring. Electric fields can, however, be induced in nearby electrical conductors, including 

the seawater, fish, metallic objects, etc., within the area influenced by the cable’s magnetic 

field. The physics of induction are that if an electric conductor is passed through a magnetic 

field, or a magnetic field passes over a conductor, a potential difference, or electric field, will be 

created between different parts of the conductor. In practice this means that, for example, a 

mass of seawater or a marine organism passing through the magnetic field of an AC cable will 

have an electric field produced within it. 
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The electric field strength will vary with: 

� distance from the cables – field strengths decrease with distance (the decay curve follows 

the inverse square law); 

� strength of the magnetic field, relating to line current; 

� direction and velocity of the water flow; and, less significantly: 

� the chemical composition of the water. 

 

C18.3.4 Electromagnetic Field Terminology 

 

COWRIE (CMACS September 2005) proposes the following terminology, to standardise 

descriptions, which is adopted in this report.  

EMF should be used to describe the direct electromagnetic field. The two constituent fields of 

the EMF should be clearly defined as the E (Electric) field and the B (Magnetic Field) field, 

whilst the induced electric field should be labelled (iE) field. 

In summary the E field will be retained within industry-standard cables. The B field is detectable 

outside the cable and induces an iE field outside the cable. 

 

C18.4 Baseline Environment – Ambient Background EMF 

 

C18.4.1 Magnetic Fields 

 

The Earth has a natural magnetic field, called the geomagnetic field, which forms the 

background against which man-made magnetic fields can be assessed. This field strength 

varies over time. The geomagnetic field in the region of the SEA study area is approximately 48 

- 50 micro-Tesla (µT). Local variations in the geomagnetic field can exist due to the geological 

characteristics of the seabed and underlying rock strata. 

 

C18.4.2 Electric Fields 

 

Electric fields in the marine environment are directly emitted either as a result of biochemical, 

physiological and neurological processes within an organism or via anthropogenic sources. 

Induced E fields can also occur as a result of the organism itself or seawater interacting with 

geomagnetic flux lines. 

Electric fields are induced in seawater as it passes through the earth’s magnetic field. The 

strength of these is generally dependent on seawater chemistry, flow velocity and direction, and 

the geomagnetic field strength. 

The background electric fields will be continuously variable because of the varying speed of 

water flow which is related to the tides and weather conditions. The Earth’s background electric 

field in the vicinity of the SEA study area has been estimated based on a background magnetic 

field of 48 µT, and a water current speed relative to sea bed of 0.85 m/s. These parameters 

have been used to calculate a background electric field of between 39 µV/m and 42 µV/m, 

depending on the direction of water flow. Current speeds in the SEA study area are very 

variable. Increasing speeds would increase the background electric field. 
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C18.4.3 EMF Sources in the SEA Study Area 

 

Ambient (or background) electric and magnetic fields can be made up of either natural (e.g. 

Earth’s magnetic field) or anthropogenic sources (e.g. cables). 

Anthropogenic sources of electrical and magnetic fields have been present in the marine 

environment for many years, for example offshore cables (telecommunications and power) and 

heated pipelines. Although these sources are limited in their spatial extent, they do have 

varying potential to produce electric and/or magnetic fields of comparable magnitude to those 

associated with the cables of offshore wind farms. (Source www.offshorewind.co.uk) 

CMACS (July 2005) summarised the geographic information available on cables and pipelines 

in order to assess if there were any links between cables and pipelines and EMF sensitive 

species in coastal waters of England and Wales. They concluded that whilst fisheries data show 

a decline in the elasmobranches the main cause of this is attributed to fishing and habitat 

degradation. Also it is not possible to determine whether EMF played any part in this decline. 

The limited data available from English and Welsh waters demonstrated that it would be difficult 

to specifically show an association between EMFs and elasmobranch distribution and 

abundance without knowing the precise location of the fishing survey and the cables that run 

through the survey area. CMACS could find no suitable data for Scottish waters.  

Potential anthropogenic sources of electric and magnetic fields in the SEA study area i.e. 

existing and planned cables and pipelines are shown in Figure C18.1. 

 

C18.5 Species Sensitive to Electric and Magnetic Fields 

 

C18.5.1 Electric Fields 

 

C18.5.1.1 Introduction 

 

The following sections contain a précis of the CMACS (July 2005) research and literature 

review (please see CMACS July 2005 for the original references). 

Electrosensitive organisms are known to be able to detect two types of E field: localised polar 

and larger scale uniform E fields.  

The major group of organisms that are known to be electroreceptive are the Elasmobranchs 

(sharks, skates and rays); see Table C18.1). 

The other species that are electrosensitive (see Table C18.1) do not possess specialized 

electroreceptors but are able to detect induced voltage gradients associated with water 

movement and geomagnetic emissions (see sub-section C18.4.2) The actual sensory 

mechanism of detection is not yet properly understood. It is likely that the E fields that these 

species respond to are associated with peak tidal movements which can create fields in the 

range of 8-25µv/m. 
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C18.5.2 Electric Field Sensitivity 

 

C18.5.2.1 Teleost Fish 

 

Detection Methods and Sensitivity Thresholds 

Marine teleost (bony) fishes are not generally equipped with electroreceptors (Brodznick and 

Peterson 1983), and are not sensitive to electric fields. In general, bony fish do not react to 

electric field strengths of less than 6 V / m (Uhlmann, 1975). 

Research undertaken for a subsea HVDC link between Sweden and Denmark (reported in the 

Basslink 2001) has shown various bottom-living teleost fish present in the vicinity of the cable 

and nearby seabed. Night videotaping showed many fish in the cable’s vicinity, including marine 

stickleback, viviparous blenny, herring and cod, none of which appeared to be affected by the 

cable’s electric field. Investigations to assess the effects of the electric field on larger species, 

including rainbow trout and cod found no effects on fish orientation or behaviour. 

 

C18.5.2.2 Elasmobranchs 

 

Detection Methods 

Elasmobranch species rely on their keen electric sense in detecting enemy and prey, 

orientating to ocean currents, and sensing their magnetic compass headings (Kalmijn, Pers. 

Comm.). Their electrosensory organs, known as the ampullae of Lorenzini, can result in 

increased electric sensitivity 1,000 to 10,000 times greater than other marine fish. 

Ampullae of Lorenzini (AoL) consist of a series of pores on the surface of the skin, leading to 

canals filled with a conductive mucopolysaccharide jelly, which has a low resistance similar in 

magnitude to that of seawater. At the end of the canals are clusters of ampullae (alveoli with 

ampullary receptor cells situated on their walls), which enable elasmobranchs to detect very 

weak voltage gradients (down to 0.5µV/m) in the environment around them. On encounter with 

a polar E field an elasmobranch can locate the emission based on differential voltage potential 

at the pores with reference to the internal potential of the body. In a uniform E-field the different 

length and orientation of the AoL canals allows an elasmobranch to compare voltage gradient 

change. 

In most sharks the pores are evenly distributed between the dorsal and ventral surfaces of the 

head. In the dorso-ventrally flattened rays and skates the pore pattern is concentrated on the 

ventral surface particularly in association with the mouth. This permits accurate location of polar 

bioelectric fields of buried prey and ensures the mouth of the ray is brought close to the prey. 

The ability to detect electrical fields starts in the embryonic and juvenile stages of life and is 

likely to vary through the life of an elasmobranch. 

Elasmobranch’s specialised electroreceptors naturally detect bioelectric emissions from prey 

and potential predators/competitors (the latter being more likely for early life history stages). 

The E-sense is primarily used in close proximity to the E fields in the range detectable and 

other senses (such as hearing or smell) are used at distances of more than approximately 

30cm from the E field. This means that the E-sense is highly tuned for the final stages of 

feeding or detecting others. Species with an E-sense have also been shown in experimental 

studies to respond to artificial sources of electric fields. Limited studies have so far determined 

that DC and low frequency AC (0.5 – 20Hz) E fields are responded to the most. 

 

Sensitivity Thresholds  

Electro-sensitivity and response thresholds have only been studied for a few species of shark, 

skate and ray and most of the studies have been in relation to DC cables. 
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C18.5.2.3 Electrosensitive Species 

 

Current knowledge on sensitivity thresholds is summarised in Table C18.3. Further details can 

be found in CMACS (July 2003 and 2005). 

 

Table C18. 1: List of Electrosensitive Species in UK Coastal Waters 

Species Common Name 
Relative Occurrence in 
UK Waters 

Evidence of Response to 
E Fields 

Elasmobranchil Sharks   

Cetorhinus maximus Basking Shark Common  

Galeorhinus galeus Tope Common  

Lamna nasus Porbeagle Common  

Mustelus asterias Starry smooth-hound Common  

Scyliorhinus canicula Small-spotted cat shark Common Y 

Squalus acanthias Spurdog Common  

Species Common Name 
Relative Occurrence in 
UK Waters 

Evidence of Response to 
E Fields 

Alopias vulpinus Thintail thresher Occasional  

Chlamydoselachus 
anguineus 

Frilled shark Occasional  

Dalatias licha Kitefin Shark Occasional  

Isurus oxyrinchus Shortfin Mako Occasional  

Mustelus mustelus Smooth-hound Occasional  

Prionace glauca Blue shark Occasional Y 

Scyliorhinus stellaris Nursehound Occasional  

Centrophorus squamosus Leafscale Gulper Shark Rare  

Centroscyllium Fabricii Black Dogfish Rare  

Deania Calcea Birdbeak Dogfish Rare  

Echinorhinus brucus Bramble Shark Rare  

Etmopterus spinax Velvet Belly Lantern Shark Rare  

Galeus melastomus Blackmouth Catshark Rare  

Heptranchias perlo Sharpnose Sevengill Shark Rare  

Hexanchus griseus Bluntnose sixgill shark Rare  

Oxynotus centrina Angular rough-shark Rare  

Scymnodon obscurus Smallmouth Velvet Dogfish  Rare  

Somniosus microcephalus Greenland Shark Rare  

Sphyrna zygaena Smooth Hammerhead Rare  

Squatina squatina Angelshark Rare  

Elasmobranchii Skates and Rays   

Amblyraja radiate Starry ray Common  

Raja clavata Thornback ray Common Y 
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Dipturus nidarosiensis Norwegian Skate Occasional  

Leucoraja circularis Sandy ray Occasional  

Leucoraja fullonica Shagreen ray Occasional  

Leucoraja naevus Cuckoo ray Occasional  

Raja brachyuran Blonde ray Occasional  

Raja microocellata Small-eyed ray Occasional  

Raja montagui Spotted ray Occasional  

Raja undulata Undulate ray Occasional  

Ambyraja hyperborean Arctic Skate Rare  

Bathyraja spinicauda Spinetail ray Rare  

Dasyatis pastinaca Common stingray Rare  

Dipturus batis Common skate Rare  

Dipturis oxyrinchus Long-nose skate Rare  

Species Common Name 
Relative Occurrence in 
UK Waters 

Evidence of Response to 
E Fields 

Mobula mobular Devil fish Rare  

Myliobatis Aquila Common eagle ray Rare  

Rajella fyllae Round ray Rare Y 

Rostroraja alba White Skate Rare  

Torpedo marmorata 
Spotted/marbled torpedo 
ray 

Rare  

Torpedo nobiliana Atlantic torpedo ray Rare  

Holocephali Chimaeras   

Chimaera monstrosa Rabbit fish Rare Y 

Agnatha Jawless fish   

Lampetra Fluviatilis European river lamprey Common Y 

Petromyzon marinus Sea lamprey  Y 

Teleostei Bony Fish   

Anguilla Anguilla European eel Common Y 

Gadus morhua Cod Common Y 

Pleuronectes platessa Plaice Common Y 

Salmo salar Atlantic Salmon Common Y 

Source: CMACS, July 2005 

Note: All species have been recorded in UK coastal waters at depths less than 200m. 
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C18.5.3 Magnetic Fields 

 

C18.5.3.1 Introduction 

 

This section is précised from CMACS (2005). Organisms that are known (or presumed) to be 

able to detect magnetic fields can be categorised into two groups based on their mode of B field 

detection: 

� induced electric field detection and 

� magnetite based detection. 

 

Induced E Field Detection 

The first mode relates to species that are electroreceptive, the majority of which are the 

Elasmobranchs (Table C18.1). It is generally assumed that the induced E field mode of 

detection is used for navigation. The species that utilise this mode are considered to be either: 

(a) passive - when the animal estimates its drift from the electrical fields produced by the 

interaction between tidal and wind-driven currents, and the vertical component of the Earth’s 

magnetic field; or; 

(b) active - when the animal derives its magnetic compass heading from the electrical field it 

generates by its own interaction with the horizontal component of the Earth’s magnetic field.  

The passive mode has been suggested to occur in the migrating flatfish Pleuronectes platessa, 

however this species may in fact use the magnetite-based mode (Metcalfe et al. 1993). 

Magnetite Based Detection 

Magnetite deposits play an important role in geomagnetic field detection in a relatively large 

variety of organisms (such as birds, insects, fish and cetaceans; Kirshvink 1997). For many of 

these species of organism sensitivity to the geomagnetic field is associated with a direction 

finding ability. 

 

C18.5.3.2 Magnetic Field Sensitivity in Elasmobranchs 

 

Detection methods 

The electric fields generated by sea currents passing through the earth’s magnetic field can be 

sensed by elasmobranchs, such as sharks, skates and rays, which they can then use to follow 

the currents, compensate for drift or orient themselves in familiar territory (Kalmijn, 1982). 

Sharks also induce an electric field (range 5 to 50 µV/m) around their bodies as they swim 

through the earth’s magnetic field, which may allow them to detect their magnetic compass 

headings. As sharks can detect the weak electric fields induced in their bodies by 

geomagnetism, this could provide the magnetic pointers to help then navigate through their 

local environment. The earth’s magnetic field may provide three types of cues for navigation: 

horizontal directional component, vertical direction components, and total intensity, all of which 

vary across the earth’s surface. In addition to these global components, there are local 

geomagnetic anomalies, which are low-amplitude magnetic irregularities. The earth’s magnetic 

field is not uniform, as it is distorted by the underlying geology. These distortions form a pattern 

of magnetic hills and valleys, along the contours of which sharks and cetaceans may track. In 

combination, all these magnetic components and variability could provide a shark with a low-

resolution ‘magnetic’ map. 

Since elasmobranchs sense magnetic fields via the associated electric field generated by sea 

currents passing through the magnetic field, the research into electric field effects is also likely 

to be relevant to the detection of magnetic fields. Anecdotal evidence (see CMACS July 2003 

and 2005) shows no apparent effect of existing cables on elasmobranch migration and 

abundance. 
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Sensitivity Thresholds 

Sensitivity thresholds based on evidence from magnetic field studies is summarised in Table 

C18.3. 

 

C18.5.3.3 Magnetic Field Sensitivity in Teleost Fish 

 

Detection methods and sensitivity thresholds 

Various studies suggest that some salmon and eel species may use magnetic navigation during 

migration. Again these studies were mostly in relation to HVDC cables (see Table C18.3). 

 

C18.5.3.4 Magnetic Field Sensitivity in Cetaceans 

 

Although there is circumstantial evidence, the underlying assumption that cetaceans have 

ferromagnetic organelles capable of determining small differences in relative magnetic field 

strength, remains unproven (Basslink 2001). 

There is no apparent evidence that existing cables have influenced migration of cetaceans. 

Migration of the harbour porpoise in and out of the Baltic Sea necessitates several crossings 

over operating subsea HVDC cables in the Skagerrak and western Baltic Sea without any 

apparent effect on its migration pattern (Basslink 2001). 

 

C18.5.3.5 Magnetosensitive Species  

 

Table C18.2. shows the magnetosensitive species that inhabit the UK coastal waters. This list is 

based on species that have been shown to respond directly to geomagnetic and/or magnetic 

fields or are close relatives in the case of some of the cetaceans and turtles. No evidence was 

found to suggest that seals are magnetoreceptive. Table C18.2 also includes reference to 

species not found in UK waters but which have close relatives that are native. 

 

Table C18. 2: List of Magnetoreceptive Species in UK Coastal Waters  

Species Common Name 
Relative Occurrence in UK 
Waters 

Evidence of 
Response to B Fields 

Cetacea Whales and dolphins   

Phocoena Phocoena Harbour porpoise Common Y 

Tursiops truncatus Bottlenose dolphin Common Y 

Lagenorhynchus albirostris White-beaked dolphin Common  

Globicephala melas Long-finned pilot whale Occasional Y 

Lagenorhynchus acutus 
Atlantic White-sided 
Dolphin 

Occasional Y 

Orcinus Orca Killer Whale Occasional  

Balaenoptera acutorostrata Minke Whale Occasional  

Delphinus delphis 
Short-beaked common 
dolphin 

Occasional Y 

Grampus griseus  Risso’s dolphin Occasional Y 

Physeter Macrocephalus Sperm whale Occasional Y 

Megaptera novaengliae Humpback whale Occasional  

Balaenoptera physalus Fin whale Occasional Y 
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Species Common Name 
Relative Occurrence in UK 
Waters 

Evidence of 
Response to B Fields 

Stenella coeruleoalba Striped dolphin Rare Y 

Monodon monoceros Narwhal Rare  

Delphinapterus leucas Beluga Rare  

Psuedorca crassidens False killer whale Rare  

Hyperdoon ampullatus Northern bottlenose whale Rare  

Ziphius cavirostris Cuvier’s beaked whale Rare  

Mesoplodon bidens Sowerby’s beaked whale Rare  

Balaenoptera borealis Sei whale Rare  

Balaenoptera musculus Blue whale Rare  

Eubalaena glacialis Northern right whale Rare  

Kogia breviceps Pygmy sperm whale Rare Y 

Lagenodelphis hosei Fraser’s dolphin Rare  

Peponocephala Melon-headed whale Rare  

Chelonia Turtles   

Caretta caretta Loggerhead Common Y 

Dermochelys coriacea Leatherback Common  

Chelonia mydas Green Occasional Y 

Eretmochelys imbricate Hawksbill Rare  

Lepidochelys kempi Kemp’s ridley Rare  

Teleostei Bony Fish   

Anguilla Anguilla European eel  Common Y 

Salmo salar Atlantic Salmon Common Y 

Scombridae Tunas & Mackerels Common Y 

Pleuronectes platessa Plaice Common Y 

Salmo trutta Sea Trout Occasional Y 

Thummus albacares Yellowfin tuna Occasional Y 

Elasmobranchii Sharks, skates and rays  

Holocephali Chimaeras  

Agnatha Jawless fish 

All Elasmobranchii, Holocephali 
and Agnathans possess the 
ability to detect magnetic fields 
(for species see table C18.1 
Electrosensitive species list)  

Crustacea+ 
Lobsters, crabs, shrimps 
and prawns 

Specific cases non-UK 
Decapoda: Crangon crangon 
(ICES 2003) 
Isopoda: Idotea Baltica (Ugolini & 
Pezzani 1995) 
Amphipoda: Talorchestia 
martensii (Ugolini 1993) talitrus 
saltator (Ugolini and Macchi 
1998) 

 

Molluscs+ Snails, bivalves and squid 
Specific case non-UK 
Nudibranch: Tritonia diomedea 
(Willows 1999) 

 

Source: CMACS, July 2005. Note  + = evidence of magnetic response in species outside UK waters 
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C18.5.3.6 Electric And Magnetic Fields: Sensitivity Thresholds 
 

Current knowledge on sensitivity thresholds to magnetic and electric fields is briefly 

summarised in Table C18.3. Further details are provided in CMACS (July 2003 and 2005). 

 
Table C18. 3: Sensitivity to Magnetic and Electric Fields 

Sensitivity 
Species Group 

Electric Fields Magnetic Fields 

Cetaceans 

(Whales and Dolphins) 

No evidence to suggest impact from DC electric 

fields (Walker 2001). AC field effects not 

addressed. 

Anecdotal evidence that cetaceans 

navigate using magnetic fields, but no 

apparent impacts on cetacean 

migration from existing cables. 

Teleost (Bony fish) 
No response to fields below 6 V/m. (Uhlmann, 

1975). 

Some response by European Eels to 

magnetic emissions from HVDC 

cables (Westerberg 2000). 

B fields of 1-100µT have been found 

to delay embryonic development in 

fish (and sea urchins) (Cameron et al 

1985 and 1993, Zimmerman et al 

1990)  

Crustacea 
No evidence reported 

 

Prawn showed some attraction to B 

fields associated with a wind farm 

cable (ICES 2003).  

Elasmobranchs (Sharks, 

 Skates and Rays) 

With respect to research on DC electric fields 

elasmobranchs are sensitive to electric fields 

ranging from 0.5 – 1000 µV/m 

Dogfish detect fields at 0.5µV/m Dogfish avoid 

fields at 1000µV/m although threshold in CMACS 

(July 2003 and 2005) taken as avoidance with 

higher fields 100µV or greater. 

Dogfish attracted to field of 10 µV/m at 0.1 m from 

the source (Gill and Taylor 2001). DC and low 

frequency AC (0.5-20Hz) E fields are responded to 

the most. 

The only evidence of shark bites on submarine 

telecommunications cables associated with 2 

forms of induced electric fields: a 50Hz E field of 

6.3µv/m at 1m caused by the power feed to the 

cable and one of 1µv/m at 0.1m resulting from the 

sharks crossing the B field emitted by the cable. 

Subsequent laboratory tests were inconclusive 

(Marra 1989). 

Elasmobranches can detect and 

respond to B fields in the range 25-

100µT against the ambient 

geomagnetic field (approx 36µT) 

(Meyer et al 2004). 

 

Source: CMACS (July 2003 and 2005) 

 

C18.6 Impacts of Construction - Electric and Magnetic Fields 

 

No sources of electric and magnetic fields are associated with site preparation and device 

installation. Therefore, potential effects on marine life associated with site preparation and 

device installation are not anticipated. 
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C18.7 Electric and Magnetic Fields Produced During Device and Cable Operation 

 

Electric and magnetic fields are produced as a result of power transmission in the inter array 

cables and the export cable to shore. The devices themselves will also have an electrical 

signature, however this will be specific to the individual devices e.g. whether the power 

generator is in the water or on a platform and if there is a riser cable from a device on the 

seabed. 

At this stage in the development of marine renewable energy devices there is a lack of data on 

the electric and magnetic field emissions from operational devices and there are currently no 

arrays of devices installed in UK waters. 

The design of the sub-sea cable is the key factor which influences the characteristics of the 

EMF fields generated. As outlined in Table C18.4 the cable characteristics e.g. shielding and 

power transmitted and installation design e.g. burial depth influence the electro magnetic fields 

produced. 

For this SEA it has been assumed that commercial device arrays will be approximately 50MW 

generating capacity and will contain approximately, 20-50 devices. 

 

Inter-Device Cables  

These cables collect the power from all of the turbines and bring it to one or more “collection” 

points from where it is transported to shore.  

Cables within wind farm arrays will generally be 33kV AC (CMACS July 2005). It has been 

assumed that for offshore wave and tidal device arrays with generating capacities up to 50MW 

(i.e. comparable to the smaller round 1 wind farms) that 33kv cables or smaller would be used 

for inter array cables 

 

Export Cables from Device Array to Shore 

The array-to-shore cables transmit the power to shore. The electrical parameters of these 

cables depend on whether the power is transmitted directly to shore or if the power produced by 

the device array is transmitted to shore at a higher voltage than the collection voltage. In the 

latter an offshore substation is required, which acts as the collection point within the device 

array, from which an export cable (or cables) runs to the shore. 

A third option, high voltage direct current (HVDC) is not economically viable at present due to 

the high cost of HVDC converters to convert the DC power to AC on shore. This technology 

may be used for sites situated further offshore in the future. Specific issues associated with the 

potential used of HVDC are not included in this SEA. 

It has been assumed that export cable voltages will be either 33kV or 132Kv (i.e. as for the 

smaller wind farm projects). Specific features of these cables which influence the 

electromagnetic fields produced are summarised in Table C18.4 (Source part CMACS July 

2003). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 


