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6 Air Quality and Health 

Introduction 

6.1 This chapter appraises the air quality and health impacts from the installation of the proposed 

FAB Link HVDC interconnector cable across Alderney. This chapter draws on relevant topic 

guidance and consultation to inform the appraisal and sets out the proposed measures to 

mitigate any potential adverse impacts.  

6.2 During the construction phase of the proposed cable route, dusts and particulates, and vehicle 

emissions could potentially impact local air quality.  The potential impact to air quality from dusts 

and particulates has been assessed qualitatively, using the Institute of Air Quality Management 

(IAQM) method ‘Guidance on the assessment of dust from demolition and construction’ (2014).  

This assessment method takes into consideration current air quality conditions informed by the 

results of available local monitoring.  An assessment of potential impacts to local air quality from 

construction traffic emissions has been scoped out on the basis that the number of trips 

generated falls below the indicative threshold for assessment in Environmental Protection 

UK/IAQM guidance document ‘Land-Use Planning & Development Control: Planning for Air 

Quality’ (2015). 

6.3 During the operational phase, activities are not expected to generate dusts and particulates, 

although vehicle trips (e.g. for routine maintenance) could potentially impact local air quality.  An 

assessment of potential impacts to local air quality from operational traffic emissions has been 

scoped out on the basis that the number of trips generated falls below the indicative threshold for 

assessment in Environmental Protection UK/IAQM guidance (EPUK/IAQM, 2015). 

6.4 This chapter also considers the potential health impacts arising from the electric and magnetic 

fields (EMF) generated by the proposed High Voltage Direct Current (HVDC) cable.  It does not 

include an assessment of any other non-EMF health related issues.  

Assessment Methodology 

Policy and Guidance 

6.5 The States of Alderney have no published guidance in relation to Air Quality and therefore 

relevant UK guidance contained within the following documents have been considered: 

  Institute of Air Quality Management (IAQM) ‘Guidance on the assessment of dust from 

demolition and construction’ (IAQM, 2014) aims to estimate the impacts of both PM10 and 

dust through a risk-based assessment procedure, and define the appropriate site-specific 

mitigation measures. The guidance states that provided the mitigation measures are 

successfully implemented, the resultant effects of the dust exposure will normally be “not 

significant”. 

 Environmental Protection UK/IAQM guidance document ‘Land-Use Planning & Development 

Control: Planning for Air Quality’ (2015) provides indicative criteria for requiring an air quality 

assessment. 
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6.6 The States of Alderney have no published planning policy, legislation and guidance in relation to 

EMF, therefore relevant UK policies and guidance is contained within the EMF Report (Appendix 

6.1). 

Consultation 

6.7 A summary of consultation with Tobin Cook - Deputy Chief Environmental Health Officer, Office 

of Environmental Health and Pollution Regulation, Guernsey, is provided in the table below.   

Table 6.1: Consultation Responses Relevant to this Chapter 

Date Consultee and Issues Raised How/ Where Addressed 

27 June 
2016 

Tobin Cook - Deputy Chief Environmental 
Health Officer, Office of Environmental 
Health and Pollution Regulation, 
Guernsey. 

Consulted with the council to agree the 
scope of works for assessment.  The 
council was in agreement with the 
following scope of proposed work: 

 The focus of the Air Quality 
Assessment Chapter is the 
potential impacts to air quality 
from dust and particulates 
generated during the construction 
phase.  

 The potential impact to air quality 
from dusts and particulates 
generated during the construction 
phase will be assessed 
qualitatively, using the Institute of 
Air Quality Management (IAQM) 
method ‘Guidance on the 
assessment of dust from 
demolition and construction’ 
(2014). 

 It is proposed to assess 
cumulative impacts from other 
developments.   

 Sufficient information is expected 
to be available to allow a desk-
top assessment of the impacts; 
no site survey work is considered 
necessary or is proposed.  

 We propose to scope out an 
assessment of emissions from 
traffic on the basis that the 
number of trips to be generated 
is below the relevant indicative 
threshold for assessment in the 
following guidance: 
Environmental Protection 
UK/Institute of Air Quality 

The assessment has been 
undertaken in accordance with the 
agreed scope of works. 
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Date Consultee and Issues Raised How/ Where Addressed 

Management (EPUK/IAQM) 
(2015) Land-Use Planning & 
Development Control: Planning 
for Air Quality. 
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Methodology 

Overview 

6.8 This chapter assesses the potential impacts on air quality from dust and particulates generated 

during the construction phase of the proposed onshore Alderney cable route as part of the FAB 

Link Interconnector project. It also considers the potential health impacts arising from the EMFs 

generated by the proposed HVDC cable infrastructure.  It does not include an assessment of any 

other non-EMF health related issues. 

EMF 

6.9 This chapter provides an assessment of the static and extremely low frequency (ELF) EMFs that 

would be generated by the proposed development, based on maximum field strengths.  The 

assessment is based on a desktop study of health evidence base and public health protection 

guidelines (addressing common public concerns).  The technical EMF report is available at 

Appendix 6.1. 

Air Quality  

6.10 To be consistent with the other UK elements of the proposed FAB Link Interconnector project 

(the converter station and onshore UK cable route), the potential impact to air quality from dusts 

and particulates generated during the construction phase of the proposed onshore Alderney 

cable route has been assessed qualitatively, using the Institute of Air Quality Management 

(IAQM) method ‘Guidance on the assessment of dust from demolition and construction’ (IAQM, 

2014).  This assessment method takes into consideration current air quality conditions informed 

by the results of available local monitoring.   

6.11 During the construction and operational phases, vehicle trips could potentially impact local air 

quality.  However, an assessment of potential impacts to local air quality from traffic emissions 

has been scoped out on the basis that the number of trips generated falls below the indicative 

threshold for assessment in Environmental Protection UK/IAQM guidance document ‘Land-Use 

Planning & Development Control: Planning for Air Quality’ (2015) (summarised below). 

“Indicative criteria for requiring an air quality assessment 

… 

1. Cause a significant change in Light Duty Vehicle (LDV) traffic flows on local roads with relevant 

receptors. (LDV = cars and small vans <3.5t gross vehicle weight) 

A change of LDV flows of: 

-- more than 100 AADT1 within or adjacent to an AQMA 

-- more than 500 AADT elsewhere 

                                                      

1 Annual average daily traffic. 



FAB Link Interconnector: DRAFT Alderney Environmental Report Chapter 6: Air Quality and Health 

July 2016 6-5  

 

2. Cause a significant change in Heavy Duty Vehicle (HDV) flows on local roads with relevant 

receptors. (HDV = goods vehicles + buses >3.5t gross vehicle weight) 

A change of HDV flows of 

-- more than 25 AADT within or adjacent to an AQMA 

-- more than 100 AADT elsewhere”. 

6.12 As an assessment of traffic emissions impacts has been scoped out, nitrogen dioxide (NO2) is not 

relevant for this assessment.   

Method - Construction Dust Assessment  

6.13 The effects of dust are linked to particle size and two main categories are usually considered:  

 Particulate matter, with a mean aerodynamic diameter up to 10 µm in diameter (PM10), 

remain suspended in the air for long periods and are small enough to be breathed in and so 

can potentially impact on health; and  

 Dust, generally considered to be particles larger than 10 µm which fall out of the air quite 

quickly and can soil surfaces (e.g. a car, window sill, laundry). Additionally, accumulation of 

dust can potentially have adverse effects on vegetation and fauna at sensitive habitat sites. 

6.14 The IAQM Guidance on the assessment of dust from demolition and construction sets out 350 m 

as the distance from the site boundary and 50 m from the site traffic route(s) up to 500 m of the 

entrance, within which there could potentially be dust and PM10 effects on human receptors 

(IAQM, 2014). For sensitive ecological receptors, the corresponding distances are 50 m in both 

cases. These distances are set to be deliberately conservative.  

6.15 The IAQM dust guidance aims to estimate the impacts of both PM10 and dust through a risk-

based assessment procedure, using the well-established source-pathway-receptor approach.  

The dust risk categories that have been determined for each of the four activities (demolition, 

earthworks, construction and trackout) have been used to define the appropriate site-specific 

mitigation measures based on those described in the IAQM dust guidance. The guidance states 

that provided the mitigation measures are successfully implemented, the resultant effects of the 

dust exposure will normally be “not significant”. 

6.16 The detail of the dust assessment methodology is provided in Appendix 6.2. 

6.17 This assessment does not consider the air quality impacts of dust from any contaminated land or 

buildings. The potential for contaminated land being encountered along the cable route is 

considered in Chapter 9. 

Limitations of the Assessment 

6.18 PM10 monitoring is not carried out at Alderney, and local monitoring data were not available to 

inform existing (baseline) levels of PM10 in the vicinity of the proposed onshore Alderney cable 

route.  The closest PM10 monitoring is undertaken 40 km away at Bulwer Avenue, Guernsey, and 

this has been used to inform existing (baseline) levels of PM10 in the vicinity of the proposed 
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onshore Alderney cable route.  This is considered a robust approach, as the proposed onshore 

Alderney cable route is located in a rural area away from discrete localised sources of pollution; 

whereas, the Bulwer Avenue monitoring station is situated in an urban location.  Therefore, the 

results of monitoring at this site are likely to be a conservative estimate of existing (baseline) 

levels of PM10 in the vicinity of the proposed onshore Alderney cable route.  

6.19 It was assumed that earthworks and construction activities will occur within the red line boundary; 

although the building volumes are not known.   To deal with this, the assessment has taken the 

conservative approach of assuming the site boundary is the extent of earthworks and 

construction activities.  This is considered a robust approach.   

Assessment of Construction Impacts 

Existing (Baseline) Air Quality 

6.20 The Alderney Regional Environmental Assessment of Renewable Energy: Scoping Report 

(Alderney Commission for Renewable Energy/ABP Marine Environmental Research Ltd. 2013)  

states that: 

“There is currently no available information on background air quality levels in the draft plan area.  

However, air quality would be expected to be good reflecting the lack of significant point sources 

of emissions and low density vehicular traffic.” 

6.21 Alderney is one of three constituent parts of the Bailiwick of Guernsey. The States of Guernsey 

has published the results of recent local air quality monitoring within the following document: ‘Air 

Quality In Guernsey - Screening And Assessment Document’ (Guernsey Office of Environmental 

Health and Pollution Regulation, 2015). 

6.22 In 2014, air quality monitoring was undertaken at two sites within Guernsey: Lukis House and 

Bulwer Avenue.  PM10 monitoring is undertaken at one of these sites, Bulwer Avenue, which is 40 

km away from the proposed onshore Alderney cable route.  The results of this monitoring are 

summarised below. 

Table 6.2: Annual-mean PM10 Concentration µg.m-3 Measured at Bulwer Avenue in 2014 

Pollutant Annual-mean 2014 (µg.m-3) 

PM10 27 

6.23 The annual-mean PM10 concentration measured at Bulwer Avenue in 2014 has been used as the 

existing baseline for the assessment. 

Risk of Dust Impacts 

6.24 The level and distribution of construction dust emissions will vary according to factors such as the 

type of dust, duration and location of dust-generating activity, weather conditions and the 

effectiveness of suppression methods.  

6.25 The main effect of any dust emissions, if not mitigated, could be annoyance due to soiling of 

surfaces, particularly windows, cars and laundry.  However, it is normally possible, by 
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implementation of proper control, to ensure that dust deposition does not give rise to significant 

adverse effects although short-term events may occur (for example, due to technical failure or 

exceptional weather conditions). The following assessment, using the IAQM methodology, 

predicts the risk of dust impacts and the level of mitigation that is required to control the residual 

effects to a level that is “not significant”. 

Source 

6.26 The site is currently undeveloped and demolition of existing structures will not be required.  

Demolition has not been considered further in this assessment. 

6.27 The combined area for the proposed onshore Alderney cable route is in excess of 10,000 m2.  

The dust emission magnitude for the earthworks phase has been classified as large.  

6.28 The proposed onshore Alderney cable route does not include buildings, concrete batching or 

sand blasting.  The construction period for the cable route is expected to be six months in total.  

On this basis the dust emission magnitude for the construction phase is classified as small. 

6.29 Assuming that the maximum number of outward movements in any one day is between 10 and 

50 HDVs, the dust emission magnitude for trackout would be classified as medium. 

Table 6.3: Dust Emission Magnitude for Earthworks, Construction and Trackout 

Earthworks Construction Trackout 

Large Small Medium 

Pathway and Receptor - Sensitivity of the Area 

6.30 All demolition, earthworks and construction activities are assumed to occur within the site 

boundary.  As such, receptors at distances within 20 m, 50 m, 100 m, 200 m and 350 m of the 

site boundary have been identified and are illustrated in Figure 6.1. The sensitivity of the area 

has been classified as shown in Table 6.4 below.  

Table 6.4: Sensitivity of the Surrounding Area for Earthworks and Construction 

Potential Impact 
Sensitivity of the 
Surrounding Area 

Reason for Sensitivity Classification 

Dust Soiling Medium 

Approx. 4 high sensitivity residential receptors 
within 50 m of the cable route. There is also a 
war memorial site (Alderney War Graves, see 
the Heritage Chapter), classified as ‘high 
sensitivity’ (museums and other culturally 
important locations) adjacent to the cable route. 

 

Between 1 and 10 high sensitivity receptors 
located within 20 m of the site boundary (Table 
6.6).  

Human Health  Medium The baseline annual mean PM10 has been 
informed by the results of monitoring at Bulwer 
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Potential Impact 
Sensitivity of the 
Surrounding Area 

Reason for Sensitivity Classification 

Avenue, Guernsey in 2014 = 27 µg.m-3. 

 

Between 1 and 10 high sensitivity receptors 
located within 20 m of the site boundary and 
PM10 annual mean concentrations between 24 
and 28 µg.m-3 (Table 6.7). 

Ecological  High 
The cable route lies within the Longis Nature 
Reserve.  

6.31  The Dust Emission Magnitude for trackout is classified as medium and trackout may occur on 

roads up to 200 m from the site. The major routes within 200 m of the cable route are Route des 

Carrieres and Rue de Beaumont. The sensitivity of the area has been classified as shown in 

Table 6.5 below. 

Table 6.5: Sensitivity of the Surrounding Area for Trackout 

Potential Impact 

 

Sensitivity of the 
Surrounding Area 

Reason for Sensitivity Classification 

Dust Soiling Medium 

Between 1 and 10 high sensitivity receptors 
align Route des Carrieres and Rue de 
Beaumont (within 200 m from the cable route) 
(Table 6.6).  

Human Health  Medium 

The baseline PM10 has been informed by the 
results of monitoring at Bulwer Avenue, 
Guernsey in 2014 = 27 µg.m-3. 

 

Between 1 and 10 high sensitivity receptors 
align Route des Carrieres and Rue de 
Beaumont (within 200 m from the cable route); 
and PM10 concentrations between 24 and 28 
µg.m-3 (Table 6.7). 

Ecological  High 
Sections of the Route des Carrieres and Rue de 
Beaumont are within the Longis Nature Reserve. 

Overall Dust Risk 

6.32 The Dust Emission Magnitude has been considered in the context of the Sensitivity of the Area to 

give the Dust Impact Risk.  Table 6.6 summarises the Dust Impact Risk for the four activities. 

Table 6. 6: Dust Impact Risk for Earthworks, Construction and Trackout 

Source Earthworks Construction Trackout 

Dust Soiling Medium Low Low 

Human Health Medium Low Low 
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Source Earthworks Construction Trackout 

Ecology High Low Medium 

Risk High Low Medium 

6.33 Taking the site as a whole, the overall risk is deemed to be high, which is derived from the high 

risk to ecological receptors from earthworks rather than the risk to human health (PM10) which is 

medium. The mitigation measures appropriate to a level of risk for the site as a whole and for 

each of the phases are set out in the ‘Proposed Mitigation Measures’ section of this Chapter.  

6.34 Provided this package of mitigation measures is implemented, the residual construction dust 

effects will not be significant.  The IAQM dust guidance states that “For almost all construction 

activity, the aim should be to prevent significant effects on receptors through the use of effective 

mitigation. Experience shows that this is normally possible. Hence the residual effect will normally 

be ‘not significant’.” The IAQM dust guidance recommends that significance is only assigned to 

the effect after the activities are considered with mitigation in place. 

Assessment of Operational Impacts 

Air Quality  

6.35 During the operational phase, vehicle trips (e.g. for routine maintenance) could potentially impact 

local air quality; however, an assessment of traffic emissions impacts has been scoped out on 

the basis that the number of trips generated falls below the indicative threshold for assessment in 

Environmental Protection UK/IAQM guidance document ‘Land-Use Planning & Development 

Control: Planning for Air Quality’ (2015), summarised in paragraph 6.11. 

EMF 

6.36 The HVDC Interconnector cable would be buried. Maximum magnetic field strengths have been 

calculated for the proposed underground cable designs, using worst-case assumptions where 

required, in accordance with the approach specified in the Code of Practice (DECC, 2012) 

(Appendix 6.1). 

6.37 The maximum calculated static magnetic field from the HVDC underground cable is well below 

the Code of Practice public exposure guideline limit set to protect health, including at joint bays, 

which can produce a greater maximum magnetic field.  

6.38 In conclusion, on the basis of the guidance for EMFs from electricity infrastructure adopted in the 

UK and the published evidence to support that, it is considered that the levels of EMFs from the 

proposed development would be well below the guideline public exposure reference levels set to 

protect health. 

6.39 The assessment of likely EMF exposures is provided in Appendix 6.1. 

Proposed Mitigation Measures  

6.40 IAQM dust guidance lists mitigation measures for low, medium and high dust risks.   
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6.41 As summarised in Table 6.6, the predicted Dust Impact Risk is classified as high for earthworks, 

low for construction and medium for trackout. Taking the site as a whole, the overall risk is 

deemed to be high. The general site measures described as ‘highly recommended’ by the IAQM 

for high risk sites are listed below in Table 6.7. The ‘highly recommended’ measures for high risk 

earthworks and medium risk trackout are also listed. There are no ‘highly recommended’ 

measures for low risk construction sites. 

Table 6.7: Proposed Mitigation Measures 

Communications 

 Implement a stakeholder communications plan that includes community engagement 
before and during work on site. 

 Display the name and contact details of person(s) accountable for air quality and dust 
issues on the site boundary. This may be the environment manager/engineer or the 
site manager. 

 Display the head or regional office contact information 

Dust Management Plan 

 Develop and implement a Dust Management Plan (DMP) (which may include 
measures to control other emissions), approved by the Local Authority. The level of 
detail will depend on the risk, and should include as a minimum the highly 
recommended measures in this document. The desirable measures should be included 
as appropriate for the site. The DMP may include monitoring of dust. 

Site Management 

 Record all dust and air quality complaints, identify cause(s), take appropriate measures 
to reduce emissions in a timely manner, and record the measures taken.  

 Make the complaints log available to the local authority when asked. 

 Record any exceptional incidents that cause dust and/or air emissions, either on- or 
off- site, and the action taken to resolve the situation in the log book. 

 Hold regular liaison meetings with other high risk construction sites within 500m of the 
site boundary, to ensure plans are co-ordinated and dust and particulate matter 
emissions are minimised. If the site is within a large AQMA (i.e. larger than 500m from 
the site), this should be extended to include all other high risk construction sites within 
the AQMAs. It is important to understand the interactions of the off-site 
transport/deliveries which might be using the same strategic road network routes). 

Monitoring 

 Undertake daily on-site and off-site inspection, where receptors (including roads) are 
nearby, to monitor dust, record inspection results, and make the log available to the 
local authority when asked. 

 When activities with a high potential to produce dust are being carried out and during 
prolonged dry or windy conditions increase the frequency of inspections. 

 Carry out regular dust soiling checks of surfaces such as street furniture, cars and 
window sills within 100m of site boundary. 

 Agree dust deposition, dust flux, or real-time PM10 continuous monitoring locations with 
the Local Authority. Commence baseline monitoring at least three months before work 
commences on site or, if it a large site, before work on a phase commences. A shorter 
monitoring period or concurrent upwind and downwind monitoring may be agreed by 
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the local authority. Further guidance is provided by IAQM on monitoring during 
demolition, earthworks and construction. 

Preparing and maintaining the site 

 Plan site layout so that machinery and dust causing activities are located away from 
receptors, as far as is possible. Use screening intelligently where possible – e.g. 
locating site offices between potentially dusty activities and the receptors. 

 Erect solid screens or barriers around the site boundary. 

 Avoid site runoff of water or mud. 

 Keep site fencing, barriers and scaffolding clean. 

 Remove materials that have a potential to produce dust from site as soon as possible, 
unless being re-used on site. If they are being re-used on-site cover as described 
below. 

 Depending on the duration that stockpiles will be present and their size - cover, seed, 
fence or water to prevent wind whipping. 

Operating vehicle/machinery and sustainable travel 

 Ensure all vehicles switch off engines when stationary – no idling vehicles. 

 Avoid the use of diesel or petrol powered generators and use mains electricity or 
battery powered equipment where practicable. 

 Impose and signpost a maximum-speed-limit of 15 mph on surfaced and 10 mph on 
un-surfaced haul roads and work areas (if long haul routes are required these speeds 
may be increased with suitable additional control measures provided, subject to the 
approval of the nominated undertaker and with the agreement of the local authority, 
where appropriate) 

 Produce a Construction Logistics Plan to manage the sustainable delivery of goods 
and materials. 

 Implement a Travel Plan that supports and encourages sustainable staff travel (public 
transport, cycling, walking, and car-sharing) 

Operations 

 Only use cutting, grinding or sawing equipment fitted or in conjunction with suitable 
dust suppression techniques such as water sprays or local extraction, e.g. suitable 
local exhaust ventilation systems. 

 Ensure an adequate water supply on the site for effective dust/particulate matter 
suppression/mitigation, using non-potable water where possible. 

 Use enclosed chutes, conveyors and covered skips, where practicable. 

 Ensure equipment is readily available on site to clean any dry spillages, and clean up 
spillages as soon as reasonably practicable after the event using wet cleaning 
methods. 

Waste management 

 Avoid bonfires and burning of waste materials. 

High risk earthworks 

 Re-vegetate earthworks and exposed areas/soil stockpiles to stabilise surfaces as 
soon as practicable. Use Hessian, mulches or trackifiers where it is not possible to re-
vegetate or cover with topsoil, as soon as practicable. Only remove the cover in small 
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areas during work and not all at once. 

Medium risk measures specific to trackout 

 Use water-assisted dust sweeper(s) on the access and local roads, to remove, as soon 
as practicable any material tracked out of the site. This may require the sweeper being 
continuously in use. 

 Ensure vehicles entering and leaving sites are covered to prevent escape of materials 
during transport.  

 Inspect on-site haul routes for integrity and instigate necessary repairs to the surface 
as soon as practicable; 

 Implement a wheel washing system (with rumble grids to dislodge accumulated dust 
and mud prior to leaving the site). 

Future Monitoring 

6.1 No monitoring is required, with the exception of monitoring during construction as described in 

Table 6.7. 

Summary 

6.2 This assessment has considered the potential impact on local air quality from dust and 

particulates generated during the construction phase.   

6.3 The results of the risk assessment of construction dust impacts undertaken using the IAQM dust 

guidance, indicates that before the implementation of mitigation and controls, the risk of dust 

impacts will be high. The IAQM dust guidance lists mitigation measures for low, medium and high 

dust risks and it is proposed to implement the highly-recommended mitigation measures 

appropriate to the level of risk at the site. Implementation of the highly-recommended mitigation 

measures described in the IAQM construction dust guidance should reduce the residual dust 

effects to a level categorised as “not significant”. 
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1 Introduction and Approach 

1.1 The France-Alderney-Britain (FAB) Link Interconnector Project is a proposed electricity 

interconnector that will allow the exchange of up to 1,400 MW of electricity between France, 

Alderney and Britain.  The project will enable the trading of power between Britain and France 

and will provide access to renewable energy from a proposed tidal power station being developed 

in the Alderney Race by Alderney Renewable Energy. 

1.2 This document covers the onshore electricity transmission infrastructure elements of the project, 

which will comprise high voltage direct current (HVDC) underground cables in Alderney and the 

UK, connecting to an onshore HVDC to high voltage alternating current (HVAC) converter station 

in the UK. From this converter station, underground HVAC cables will connect to an existing 

National Grid (NGET) HVAC substation. Plans of the cable routes, converter station and NGET 

substation locations are provided in the Environmental Reports accompanying the planning 

applications to East Devon District Council and the States of Alderney. Table 1.1 summarises the 

key project components relevant to this assessment. 

Table 1.1: Key Project Components 

Component Description Location 

HVAC Switch-bays Two 400 kV double busbar switch-bays 
Part of the existing Exeter 400kV substation 
owned by NGET 

HVAC Underground 
Cable 

Two 400 kV AC underground cable circuits  

Between NGET Exeter substation and 
Rockbeare Converter station.  

Approximately 4 km route length 

HVDC Converter 
Station 

Two 700 MW 400 kV AC / 320 kV DC 
converters stations 

Long Lane, Rockbeare. 

HVDC Land Cable 
Two 320 kV DC underground cable circuits 
(four cables in two pairs) 

Between Rockbeare converter station and 
Budleigh Salterton shore-crossing.  

Approximately 21 km route length 

HVDC Land Cable 
Two 320 kV DC underground cable circuits 
(four cables in two pairs) 

Between Corbletts Bay and Longis Bay 
across Alderney.  

Approximately 140 km route length 

1.3 The HVAC electricity transmission infrastructure will generate electric and magnetic fields (EMFs) 

at 50 Hz and the HVDC infrastructure will generate static (0 Hz) EMFs. The 50 Hz EMFs 

generated by this type of electricity transmission are often referred to as power frequency or 

extremely low frequency (ELF) EMFs. ELF EMFs are produced wherever electricity is generated, 

transmitted or used. Public exposure to ELF EMFs therefore comes from a wide range of sources 

in the human environment, alongside static electric and magnetic fields from the natural 

environment. 

1.4 This report provides an assessment of the static and ELF EMFs that would be generated by the 

proposed development, giving maximum field strengths to assess compliance with guidelines for 

public exposure to EMFs. 
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Consultation 

1.5 FAB Link has undertaken stakeholder consultation as detailed in the Environmental Reports that 

accompany the planning applications. General questions regarding EMFs have been raised at a 

number of Parish Council meetings in Devon and responded to by the FAB Link representatives. 

A meeting was held between FAB Link representatives and a member of the public on 20
th
 April 

2016 to provide further information regarding EMFs.  

1.6 No statutory consultees have commented regarding EMFs. 

Approach and Structure 

1.7 The approach to this assessment seeks to provide information regarding ELF EMFs, the scientific 

evidence base and the guideline exposure limits in place to protect health, in order to address 

potential public perception of risk in addition to showing compliance with those guidelines. The 

report structure is as follows: 

 Remainder of this section – an introduction to EMFs; 

 Section 2 – a summary of the health evidence base and view of health protection bodies; 

 Section 3 – the guideline exposure standards set to protect health, with discussion of how 

these have been adopted in the UK and how they are applied;  

 Section 4 – a conservative assessment of the maximum ELF EMFs that could be produced 

by the proposed development, showing compliance with the guideline public exposure 

standards; and 

 Section 5 – a conclusion, bringing together the assessment’s findings. 

Electric and Magnetic Fields 

1.8 Electromagnetic fields and the electromagnetic forces they represent are a fundamental part of 

the physical world. Electromagnetic forces are partly responsible for the cohesion of material 

substances and they mediate processes of chemistry, including those in human cells. EMFs 

occur naturally within the human body (through nerve and muscle activity) and also exist in the 

form of the magnetic field created by the earth and electric fields in the atmosphere. 

1.9 ELF EMFs are part of the electromagnetic spectrum, which also encompasses radio waves, 

microwaves, infrared, visible light, ultraviolet, x-rays and gamma rays. At higher frequencies, 

electric and magnetic fields are coupled together and referred to as electromagnetic fields; as the 

frequency decreases, the coupling decreases, and at the 50 Hz frequency used for HVAC 

electricity transmission or for static fields, it is appropriate to think in terms of separate electric 

and magnetic fields. 

1.10 Unlike ionizing radiation found in the upper part of the electromagnetic spectrum (such as gamma 

rays emitted by radioactive materials, or x-rays), static and ELF EMFs cannot break the bonds 

that hold molecules in cells together and therefore cannot directly produce ionisation that could 
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be damaging to cellular material. This is why static and ELF EMFs are categorised as ‘non-

ionising radiation’. 

1.11 EMFs are strongest close to the point at which they are generated (e.g. a current-carrying 

conductor) and decrease rapidly in strength with distance from the source. As a general rule, the 

strength of radiated energy measured at a given point is inversely proportional to the square of 

distance from its source. ELF EMFs strengths and electrical currents throughout this document 

are given as root mean square figures (RMS, an averaging calculation), due to the sinusoidal 

nature of current, voltage and EMFs in the context of HVAC transmission, which is the 

conventional scientific way of expressing these quantities. 

Electric Fields 

1.12 Electric fields are created in spaces between points at different voltages. Voltage (potential 

difference) can be described as the pressure behind the flow of electricity, analogous to the 

pressure of water in a hose. Electric field strengths are expressed in kilovolts per metre (kV.m
-1

). 

1.13 The static atmospheric electric field at ground level is normally about 100 volts per metre (V.m
-1
) 

in fine weather and may rise to many thousands of volts per metre during thunderstorms. 

Electricity in homes is at a voltage of 230 V but outside homes it is distributed and transmitted at 

higher voltages, from 400 V up to 400 kV in the UK. 

1.14 Generally, the higher the voltage, the greater the electric field. However, electric fields are readily 

screened by metals, most building materials and a degree of screening is offered by trees, 

hedges, and other earthed objects. 

Magnetic Fields 

1.15 Magnetic fields are produced by current, which is the flow of electricity. Current can be likened to 

the volume of water flowing in a hose when the nozzle is open. Anything that uses or carries 

mains electricity is potentially a source of power frequency magnetic fields. Magnetic field 

strengths are expressed in microteslas (µT). 

1.16 The strength of both static and time-varying magnetic fields from electrical equipment depends on 

the current carried by it, where generally, the greater the current, the greater the magnetic field. 

As such, magnetic fields come from a wide range of sources and vary significantly within 

households, workplaces and the built and natural environment. 

1.17 Typical residential exposure to ELF magnetic fields is in the range of 0.01 µT to 0.2 µT [1]. Low-

voltage distribution circuits, household wiring and electrical appliances are typically the main 

sources of residential exposure, although in some cases nearby high-voltage transmission can 

contribute to higher-than-average residential exposure [2]. Electrical appliances can sometimes 

generate significant ELF magnetic fields (shown in Table 1.2), albeit in close proximity and with 

exposure therefore typically of a short duration. 
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1.18 The time-varying magnetic field from AC mains electricity is separate to the Earth’s natural 

(static) magnetic field, which varies between about 30 µT (microteslas) at the equator and 60 µT 

in high latitudes, being approximately 50 µT in the UK [3]. 

Table 1.2: Example Magnetic Fields From Household Appliances 

Appliance Magnetic field (µT) Distance (cm) 

Hair dryer 6 – 2,000 3 

Vacuum cleaner 2 – 20 30 

Microwave 4 – 8 30 

Dishwasher 0.6 – 3 30 

Television 0.01 – 0.15 100 

Sources: [4] (citing German Federal Office for Radiation Safety)  
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2 Health Evidence Base 

2.1 Electricity transmission and use is ubiquitous in the developed world, meaning that the entire 

population of a developed country such as the UK and Alderney experiences ELF EMFs 

exposure in daily life. Strong static and ELF EMFs are known to interact with the human body, 

with detectible physiological effects. For these reasons, extensive scientific research has been 

undertaken, particularly over the last 40 years, into the potential for static or ELF EMFs exposure 

to cause adverse health effects. This research has formed the basis for health protection 

guidelines discussed in Section 3. 

HVAC ELF EMFs 

2.2 Scientific knowledge in this field is substantial, being based on a large number of epidemiological, 

animal and in-vitro studies. Reviews of this evidence base have been undertaken by a number of 

national and international health protection bodies over the course of the last decade, to 

summarise the findings of published research, form conclusions and give health protection advice 

(where applicable) based on the weight of evidence. Possible health outcomes ranging from 

reproductive defects to cardiovascular and neurodegenerative diseases have been examined but 

have not been substantiated [5] [6] [7] [8] [9] [10] [11]. 

2.3 These health protection bodies include: the World Health Organisation (WHO); the International 

Agency for Research on Cancer (IARC); the International Commission on Non-Ionizing Radiation 

(ICNIRP); the European Commission’s Scientific Committee on Emerging and Newly Identified 

Health Risks (SCENIHR); and in the UK the former National Radiological Protection Board 

(NRPB), later the Radiation Protection Division of the former Health Protection Agency (HPA), 

which in 2013 became part of the Centre for Radiation, Chemical and Environmental Hazards in 

Public Health England (PHE).  

2.4 The Bailiwick of Guernsey and States of Alderney do not appear to have any policy or guidance 

specific to EMFs and public health. As part of a Crown dependency, it is therefore assumed that 

the States of Alderney adopts the position of the UK government and follows the advice of PHE 

with regard to EMFs. 

Reproductive, Cardiovascular, and Neurodegenerative Disease and Genotoxic 

Effects 

2.5 Initial research examining reproductive defects and exposure to ELF EMFs during pregnancy has 

focused mainly on the use of electric blankets and electrically heated beds. IARC concluded [12] 

in 2002 that there is little evidence to support an association of exposure to ELF EMFs with 

adverse reproductive outcomes. Reviewing further research since then (mainly cohort studies 

based on residential proximity to power lines), SCENIHR noted one study that indicated an 
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association between foetal EMFs exposure and later development of asthma, but concluded that 

recent evidence does not show an effect on reproductive health [11]. 

2.6 WHO, ICNIRP and SCENIHR have reported [13] [8] [9] some evidence suggesting a possible link 

between ELF EMFs and certain neurodegenerative diseases, but consider the evidence at 

present inadequate to demonstrate this association and note that no biological mechanism for 

ELF EMFs exposure (at levels below guideline limits for public exposure) to cause 

neurodegenerative disease has been established. 

2.7 A literature review article [14] published in 2012 regarding ELF EMFs and neurodegenerative 

disorders provided a good summary of the emerging evidence, particularly in relation to 

Alzheimer’s disease, Parkinson’s disease, Amyotrophic Lateral Sclerosis (ALS) and Huntingdon’s 

disease. The review notes that this is a relatively novel area of research, and that fewer studies 

have been undertaken (mainly of occupational exposure), compared to studies of EMFs and 

cancer. 

2.8 The evidence regarding whether ELF EMFs exposure is linked to, and a cause of, 

neurodegenerative disease is mixed. Epidemiological evidence correlates ELF EMFs exposure 

with Alzheimer’s and ALS disease incidence. However, the evidence did not show a link with 

Parkinson’s disease and Huntingdon’s disease. The review notes that the epidemiological 

evidence in this area is limited by the fact that neurodegenerative diseases are not recorded in 

registries in the same way as cancers (making disease records less reliable) and that studies 

have generally not measured exposure but estimated it by occupation (e.g. power sector 

workers) or from interviews about daily activity. 

2.9 Although possible causal mechanisms for neurodegenerative disease have been put forward, 

only limited experimentation in animals has been undertaken and the results have not supported 

these hypotheses. Research for Huntingdon’s Disease involving studies on the brains of animals 

has shown convincing evidence of a neuroprotective effect from EMF exposure. 

2.10 A 2009 study in Switzerland [15] found an association between close residential proximity (<50 

m) to high-voltage transmission infrastructure and risk of Alzheimer’s disease based on death 

certificate data; however, a more recent study in Denmark using more robust data (based on 

Alzheimer’s case diagnosis rather than death records) did not find an association [16]. 

SCENIHR’s most recent opinion is that the evidence since 2009 does not support a conclusion 

that ELF EMFs exposure increases Alzheimer’s disease risk [11]. 

2.11 Both IARC and WHO consider the potential for an association between cardiovascular disease 

and ELF EMFs exposure to be speculative and weak, given the evidence [12] [13]. ICNIRP notes 

that heart muscle cells are less sensitive to direct stimulation than nerve tissue, and its public 

health protection guidelines are set on the basis of established effects that occur below the 

threshold at which direct nerve tissue or muscle tissue stimulation is possible. SCENIHR 

concluded in 2007 that “An effect of heart rate variability seen in laboratory studies was the basis 

for a hypothesis that ELF [EMFs] exposure might affect the risk of cardiovascular disease and 



Electric and Magnetic Fields Report 

JAS8910     
20 July 2016 | Rev. 2   

7 rpsgroup.com/uk 

 

some initial epidemiologic results supported this. However, later well controlled studies have 

dismissed this hypothesis.” [17] (page 36) and in its 2009 opinion did not find any evidence 

sufficient to change that conclusion, stating that an association between cardiovascular disease 

and ELF EMFs is “considered unlikely” [9] (page 43). This conclusion is supported by further 

heart disease studies from McNamee et al [18] [19]. 

2.12 ELF EMFs are part of the non-ionising spectrum and as such does not have enough energy to 

cause direct cell damage to macromolecules leading to genotoxic effects through ionisation. 

Although there is little evidence of mutation directly caused by ELF magnetic fields, additional 

research has been recommended by WHO [13]. 

Cancer 

2.13 Potential for ELF EMFs to cause cancer has been extensively studied. No causal link with 

cancers, such as adult leukaemia, brain tumours and breast cancer, has been established. 

Analysis has included studies of electricity workers with occupational exposure to ELF EMFs and 

adults and children with residential exposure. Pooled analyses (combining the results of multiple 

studies) and weight-of-evidence reviews have not found consistent epidemiological evidence of 

an association between ELF EMFs and adult leukaemia or child or adult brain tumours or a 

plausible biological mechanism for causation [12] [13] [20] [21]. 

2.14 A further common concern is the potential for ELF EMFs exposure to indirectly increase breast 

cancer incidence through affecting melatonin production in the body. Melatonin may offer some 

protection against breast cancer development. A 2006 review of scientific studies by the former 

HPA [22] concluded that the evidence does not show that exposure to ELF EMFs affects 

melatonin levels or the risk of breast cancer. WHO goes further in concluding that the evidence is 

sufficient to give confidence that ELF magnetic fields do not cause breast cancer [13]. 

2.15 However, in 2002 IARC classified ELF magnetic fields as ‘possibly carcinogenic to humans’ on 

the basis of a possible link to childhood leukaemia at field strengths below the ICNIRP guideline 

public exposure limits. ‘Possibly carcinogenic’ is the lowest of three carcinogenicity classifications 

used by IARC (‘carcinogenic’, ‘probably carcinogenic’, and ‘possibly carcinogenic’). To put this in 

context, this category presently has 271 other agents, including coffee, which may increase the 

risk of bladder cancer, while at the same time be protective against bowel cancer. 

2.16 This classification is based on evidence that a correlation has been found between chronic 

exposure to weak ELF magnetic fields (at around 0.3–0.4 microtesla or greater) and an increased 

risk of childhood leukaemia. WHO and ICNIRP conclude that the results of pooled analyses [23] 

[24] for a number of international studies reduce the possibility that this correlation is due to 

chance, but do not rule out potential bias or confounding variables. The evidence base for a 

causal link between ELF EMFs and childhood leukaemia remains inconclusive, as despite 

extensive research, no plausible mechanism for a weak magnetic field to cause the disease has 

been established.  
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2.17 Additional research in the period since the 2007 WHO review has been carried out to further 

investigate the possibility of a causal link between ELF EMFs and childhood leukaemia. However, 

the evidence examined remains inconclusive: some evidence of a possible increase in childhood 

leukaemia risk at long-term magnetic field exposure in the order of 0.3–0.4 µT continues to 

support the IARC classification of ELF EMFs as a possible carcinogen (e.g. [25] [26] [27] [28]), 

but again evidence of a causal relationship or a mechanism to explain causation has not been 

established. It is probable that this uncertainty will not be fully resolved in the near future, as even 

large epidemiological studies (of the type already conducted) lack the statistical power to identify 

weak effects on a small affected population with a high degree of confidence, in particular given 

study limitations in the area of estimating long-term exposure and linking this to particular ELF 

EMFs sources. 

2.18 The largest series of studies of childhood cancer and ELF EMFs exposure has been undertaken 

by the Childhood Cancer Research Group at the University of Oxford, published in 2005, 2010 

and 2014. The original study is sometimes referred to as the Draper study after the 2005 

publication’s lead author. The study in 2005 [29] initially found an association between childhood 

leukaemia and ELF EMFs exposure, based on residential distance from high-voltage power lines. 

However, a re-analysis in 2010 [30] to improve the study to use calculated magnetic field strength 

(rather than distance as a proxy for exposure) indicated that the initial distance-based finding of 

risk was implausible as it extended to a distance at which magnetic field strength would be 

negligible and below typical household background. The study was extended again in 2014 [31] 

to add evidence from Scotland and for 132 kV overhead lines and to present trend in risk over 

time. This showed that the apparent elevated risk is greatest in earlier decades of the time period 

considered in the study (1962-2008), which suggests that a factor that changes over time (such 

as population characteristics) is more likely to be the explanation than a physical effect from 

power lines. A study in Denmark [32] designed using a comparable approach, to provide 

independent verification of these findings, did not find an excess leukaemia risk for children living 

within 200 m or 600 m of high-voltage power lines. A third comparable study [33] to further extend 

this evidence is underway in California. 

2.19 This illustrates the difficulties of reliance on epidemiological evidence for a very small disease 

risk, and the need to consider the overall weight of evidence including animal and human cell 

studies. 

2.20 Key questions when considering mixed evidence regarding a possible health risk are whether 

there is a statistically significant and strong relationship between exposure and health effect; 

whether there is a dose-response relationship (greater effect with greater exposure); whether 

different types of evidence are consistent (epidemiological studies, studies in animals, studies in 

human cells); and whether it is biologically plausible that exposure could create the health effect 

[34] [35]. 

2.21 In the case of EMFs and childhood leukaemia, the statistical evidence of epidemiological studies 

is mixed; and although taken together does suggest a risk, does not show a clear dose-response 
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relationship across studies; very extensive studies in animals and human cells have not 

established a mechanism for low-strength magnetic fields to cause cancer; and the existence of 

such a mechanism is considered biologically implausible. 

2.22 As some evidence suggests that there is a possible increase in risk of childhood leukaemia at 

long-term exposure to magnetic field strengths in the order of >0.3–0.4 µT, it could be argued that 

it may be appropriate to apply the precautionary principle and consider further intervention to 

reduce potential risk. A full discussion of this issue, which is a matter of national policy, is outside 

the scope of this document. A paper published by Maslanyj et al [36] gives a useful treatment of 

the position. The authors conclude that although there is “no clear indication of harm at field 

levels implicated … the aetiology of childhood leukaemia is poorly understood. Taking a 

precautionary approach suggests that low-cost intervention to reduce exposure is appropriate. 

This assumes that if the risk is real, its impact is likely to be small. It also recognises the 

consequential cost of any major intervention. The recommendation is controversial in that other 

interpretations of the data are possible, and low-cost intervention may not fully alleviate the risk.” 

(page 8). The paper notes in particular that due to uncertainties in the evidence and the fact that 

they may not be resolved in the near future, “despite the need for evidence-based policy making, 

many of the decisions remain value driven and therefore subjective” (ibid).  

2.23 The recommendation of a precautionary stance echoes WHO’s 2007 view, which suggested that 

the use of “suitable precautionary measures to reduce exposure is reasonable and warranted” 

[13] (page 13) in view of uncertainties about the effects of chronic magnetic field exposure, but 

that due to the weakness of the evidence of a link between exposure to ELF magnetic fields and 

childhood leukaemia, the benefits of exposure reduction on health are unclear. WHO emphasised 

that any precautionary measures should not compromise the benefits of electric power and that 

the costs of any precautionary measures to further reduce exposure would only be justified where 

they are very low or have no cost. 

2.24 The view of ICNIRP, expressed in the most recent guidelines for public exposure to low 

frequency time-varying fields, is that “the currently existing evidence that prolonged exposure to 

low frequency magnetic fields is causally related with an increased risk of childhood leukaemia is 

too weak to form the basis of exposure guidelines” [8] (page 2). 

2.25 The process that has been followed at a national level, to review the health evidence base and 

international guidance, consider with public and expert stakeholders whether additional 

precautionary measures are warranted, and set public health protection guidelines into policy, is 

summarised in the following section (3). 

HVDC Static EMFs 

2.26 The potential health impacts of DC EMF have received less research attention, due to the lower 

perceived potential for health risk given the more limited physical interaction of static fields with 

the body. Research has focused primarily upon acute exposure to relatively high-strength static 

magnetic fields in the order of several tesla (T), especially since the advent of magnetic 
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resonance imaging (MRI) as a medical technique, in which magnetic field strengths of up to 9.4 T 

are used [37]. Other exposures studied include workers experiencing strong static magnetic fields 

from welding, and exposure from DC rail transport systems. 

2.27 WHO (ibid) notes that local exposure to strong static electric fields can occur from activities such 

as walking on carpet (up to 500 kV m
-1

) and from cathode ray tube (CRT) screens (up to 

20 kV m
-1

), and states that although no long-term studies have been conducted from which 

chronic or delayed effects of exposure can be determined, the few studies of acute effects 

suggest that the only adverse acute health effects are associated with direct perception of fields 

and discomfort from micro-shocks. Accordingly, and as the HVDC cables will not generate an 

external electric field, health effects of static electric field exposure are not discussed further. 

2.28 WHO and ICNIRP [38] summarise research conducted into the biological effect of static magnetic 

fields. Biological interaction with a static magnetic field is primarily through movement within it, for 

instance of the whole body (leading to induced electric fields or currents, similar to the effect of an 

AC magnetic field) or of blood within the body. Mechanical effects (in which a static magnetic field 

can exert a torque force upon paramagnetic materials) and effects upon certain metabolic 

reactions through electron spin interactions may also occur. 

2.29 Exposure to static magnetic fields of greater than 0.1 T has been shown to induce minor changes 

in blood flow around the heart and in other major blood vessels; however, no significant health 

impacts resulting from this have been found for exposures up to 8 T (ibid). WHO notes that it is 

possible that there is increased risk to people who are susceptible to specific heart conditions 

(e.g. re-entrant arrhythmia). 

2.30 Laboratory studies of humans have shown that movement within static magnetic fields of greater 

than approximately 2-3 T can cause a range of transient sensory effects, including a metallic 

taste, nausea/vertigo, and phosphenes (sensation of seeing non-existent small flashes of light). 

Sensitivity varies by individual, and no significant health impacts due to exposure in fields up to 8 

T have been shown (ibid). 

2.31 Little or no epidemiological research has been conducted into long-term health impacts of 

exposure to static magnetic fields in the order of tens of µT (typical of HVDC underground cables 

or overhead powerlines) due to the low perceived potential for health impacts, based upon the 

known interaction mechanisms and evidence of low impact from acute exposure to field strengths 

two orders of magnitude greater.  

2.32 Epidemiological studies have been conducted into the long-term health of certain worker groups, 

notably MRI operators, welders and those working at aluminium smelters, where exposure can 

be in the tens of mT range. The methodological quality of studies and data available is limited, 

but no strong influence upon the health outcomes studied (including cancer incidence and 

reproductive health) has been found (ibid). WHO states that the evidence from clinical and 

laboratory studies is insufficient to draw firm conclusions with regard to potential long-term 
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effects. The carcinogenicity of static magnetic fields is regarded as not classifiable by IARC [12] 

due to inadequate evidence. 
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3 Public Exposure Guidelines 

3.1 Health protection guidelines for public and occupational exposure to static and ELF EMFs have 

been published by the International Commission on Non-Ionizing Radiation Protection (ICNIRP) 

in 1994 [39], 1998 [7], 2009 [38] and 2010 [8]. These guidelines have been reviewed and used in 

a number of sources of recommendations and advice on exposure to EMFs, including EC 

Recommendation 1999/519/EC [40] for the adoption of ICNIRP’s 1994 and 1998 guidelines by 

member states of the EU. A further EU Directive (2013/35/EU) [41] relates specifically to the 

health and safety of workers in environments affected by EMFs. 

3.2 In the UK, the former Health Protection Agency’s (HPA’s) Radiation Protection Division has 

recommended that the UK adopts the 1998 ICNIRP guidelines under the terms of the EC 

Recommendation. The Radiation Protection Division was formed in 2005 from the former 

National Radiological Protection Board (NRPB), which was the independent statutory body 

established to give advice on EMFs, including advice on safe levels of occupational and public 

EMFs exposure. In 2013 it became part of the Centre for Radiation, Chemical and Environmental 

Hazards in Public Health England (PHE). This recommendation is based on advice on limiting 

exposure to EMFs published by NRPB in 2004, following a review of the relevant scientific data 

[5] [6]. 

3.3 In 2004, following the NRPB’s review of the scientific evidence, a Stakeholder Advisory Group on 

ELF EMFs (SAGE) was set up to consider whether any further precautionary measures, in 

addition to use of the ICNIRP guidelines, were warranted. SAGE was funded by the UK 

Government, electricity industry and a leukaemia charity and explicitly sought views from a wide 

range of stakeholders in an inclusive process. In 2007, SAGE’s first interim assessment [42] 

made a series of recommendations for precautionary measures to further reduce public ELF 

EMFs exposure from high-voltage electricity transmission. These included optimal phasing for 

overhead power lines and implementing ‘no-build corridors’ around power lines.  

3.4 The UK Government’s response, published in 2009 [43], adopted the recommendation for optimal 

phasing for overhead lines but did not consider that no-build corridors were a proportionate 

precautionary measure, given the evidence base. This was based on the views of its scientific 

advisors and is in line with the WHO’s 2007 recommendation that precautionary measures are 

only warranted where they are very low-cost or have no cost. SAGE has subsequently made 

further recommendations regarding household wiring and appliances. 

3.5 Building on the outcomes of the SAGE process, in 2011 the Department of Energy and Climate 

Change (DECC) published a voluntary code of practice (CoP) detailing the recommended 

approach for demonstrating compliance with adopted ELF EMFs exposure guidelines, 

subsequently updated in March 2012 [44]. The CoP “has been developed following publication of 

the Government response to the Stakeholder Advisory Group on extremely low frequency electric 

and magnetic fields (ELF EMFs) (SAGE) First Interim Assessment… [and] agreed by the 
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Department of Energy and Climate Change with the Department of Health, the Energy Networks 

Association, the Welsh Assembly, the Scottish Executive, the Northern Ireland Executive and the 

Health and Safety Executive” (page 2). It implements the 1998 ICNIRP guidance for AC fields 

under the terms of the 1999 EC Recommendation, in the UK context. 

3.6 The CoP is used to show compliance with guideline public exposure limits for Nationally 

Significant Infrastructure Projects (NSIPs) in England and Wales and forms part of the National 

Policy Statement for Electricity Networks Infrastructure (NPS EN-5) (at section 2.10). Although 

this planning policy is applicable to NSIPs in England and Wales, in the absence of specific policy 

regarding EMFs in Devon or Alderney or any policy concerning EMFs for developments of this 

nature under the Town and Country Planning regime more generally, it is therefore considered 

that the CoP is the most appropriate guidance to follow in the context of the proposed electricity 

transmission infrastructure for this project. 

3.7 The CoP states that the public exposure limit guideline values are for uniform, unperturbed fields 

near ground level, such as would be experienced from an overhead line. Although higher (less 

stringent) levels could be established on a case-by-case basis, the CoP states that the guideline 

levels would never be lower. As such, the guideline levels specified in the CoP are used as a 

conservative basis for the assessment in this report. The CoP specifies on page five that 

compliance of overhead lines and underground cables at voltages of >132 kV should be shown 

by “a calculation or measurement of the maximum fields (i.e. directly under the line, or directly 

above the cable)”. However, for all substations and for overhead lines or underground cables at 

≤132 kV, the CoP states that compliance with the public exposure guidelines is assumed, based 

on evidence published by the Energy Networks Association for types of infrastructure that by 

design are not capable of causing exceedance of the public exposure guideline limits. 

3.8 The CoP specifies that, given the terms of the 1999 EC Recommendation, assessment of EMF 

exposure against the general public exposure guidelines is only required in general for residential 

exposure or certain other cases of long-term exposure of potentially vulnerable groups (e.g. 

schools). The CoP states that “In other environments, where exposure can be deemed not to be 

for a significant period of time, the ICNIRP occupational guidelines, rather that the ICNIRP 

general public guidelines, shall be deemed to apply” (page 4). 

3.9 Public exposure to EMFs from the proposed development will be both transient (e.g. on public 

footpaths) and residential. To be conservative, EMFs exposure from the proposed development 

has therefore been assessed against the general public (as opposed to occupational) exposure 

guideline, in the following section (4). 

3.10 Table 3.1 summarises the relevant AC (time-varying) and DC (static) field exposure guidelines. 

For AC fields, the ‘basic restriction’ level to protect health is for induced current in the central 

nervous system. The reference level for external fields indicates a threshold beyond which the 

potential for induced current to exceed the ‘basic restriction’ should be investigated. Reference 

levels have been published by ICNIRP and by the former HPA. They relate to the same ‘basic 

restriction’ published by ICNIRP in 1998. The reference levels given in the CoP are those 
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specified by the former HPA, on the basis of modelling undertaken by Dimbylow [45]. For DC 

fields, although the ICNIRP guideline level for magnetic field exposure is 40 mT (1994) or 400 mT 

(2009), ICNIRP discusses the need for “practical policies… to prevent inadvertent harmful 

exposure of people with implanted electronic medical devices and implants containing 

ferromagnetic materials, and injuries due to flying ferromagnetic objects” [38] (page 511) and in 

that context makes reference to a lower restriction level of 0.5 mT suggested by the International 

Electrotechnical Commission in 2002 [46]. 

Table 3.1: Static and ELF EMFs exposure guidelines adopted in the UK 

Description Occupational Public 

AC fields – 1998 ICNIRP guidelines, as adopted in the UK under the 1999 EC Recommendation and in the 
CoP 

‘Basic restriction’ (the quantity that must not be 
exceeded) 

Induced current density 
in the central nervous 
system 

10 mA m
-2

 2 mA m
-2

 

ICNIRP reference level (not a limit in itself but a 
guideline for when ‘basic restriction’ 
investigation may be required) 

Magnetic field 500 µT 100 µT 

Electric field 10 kV m
-1

 5 kV m
-1

 

CoP reference level (not a limit in itself but a 
guideline for when ‘basic restriction’ 
investigation may be required) 

Magnetic field 1,800 µT 360 µT 

Electric field 46 kV m
-1

 9 kV m
-1

 

DC magnetic fields – 1994 ICNIRP guidelines, as adopted in the UK under the 1999 EC Recommendation 

‘Basic restriction’ (the quantity that must not be 
exceeded). 

Magnetic field. ‘Ceiling 
value’ (occupational) and 
continuous exposure 
(public). 

2 T 40 mT 

ICNIRP / IEC indirect effects protective value. 

Magnetic field. Indirect 
effects (movement of 
ferromagnetic objects 
and implants, including 
pacemakers). 

n/a 0.5 mT 

Sources: [7] [44] [39] [46] [40] 

3.11 Although ICNIRP published updated guidance for 50 Hz magnetic fields in 2010 [8] that gives a 

less stringent 200 µT reference level for general public magnetic field exposure, due to changes 

in the basis of the basic restriction, and updated guidance giving a less stringent 400 mT level for 

static magnetic fields [38], the 1999 EC recommendation for use of the more stringent 1998 and 

1994 ICNIRP guidance, respectively, remains the basis of UK guidance and the CoP. 

3.12 A second Code of Practice [47], likewise arising from the SAGE recommendations, concerns 

implementing ‘optimum phasing’ of dual-circuit overhead lines where feasible. Transposing the 

order of phases can reduce the maximum field strength due to greater cancellation in the fields 

between the phases of each circuit. However, this is only possible for dual-circuit overhead power 

lines and is not applicable to the proposed development. 
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4 EMFs from Proposed Infrastructure 

4.1 As summarised in Table 1.1, the proposed transmission infrastructure development will comprise 

sections of onshore underground HVDC cable in Alderney and Devon, and an HVDC/HVAC 

converter station with section of HVAC onshore underground cable connecting to an existing 

HVAC substation in Devon. Plans of the cable routes, converter station and NGET substation 

locations are given in the Environmental Reports that accompany the planning applications to 

East Devon District Council and the States of Alderney. 

4.2 As discussed in section 3, the CoP states that compliance with the public exposure guidelines set 

to protect health is assumed for all substations at their publically accessible perimeter and for 

underground cables operated at 132 kV or less, without the need for more detailed assessment, 

on the basis of evidence published by the Energy Networks Association (ENA) showing that by 

design such infrastructure is not capable of causing exceedance of the public exposure guideline 

limits. For other infrastructure, a calculation or measurement of the maximum field strength is 

required, under the calculation or measurement conditions specified in the CoP. 

4.3 The proposed infrastructure will operate at 400 kV (HVAC) and 320 kV (HVDC) and so a 

calculation of field strengths has been undertaken. Although the CoP is for HVAC infrastructure, 

the same requirement has been taken as applying to HVDC infrastructure also in this case. 

4.4 As the proposed infrastructure does not include overhead lines, the additional Code of Practice 

concerning the optimum phasing of dual-circuit overhead lines is not applicable. 

4.5 Calculations have been based on preliminary outline cable design drawings dated 22/01/16 to 

31/03/16 provided by Energyline (cable design engineers) on behalf of FAB Link Ltd. The cable 

designs include trench and duct burial at various depths and spacings between the circuits and, 

in the case of the HVDC cables, between conductors. Different options may be used in different 

route sections such as open countryside or road crossings. HVAC cables will be in trefoil bundles 

save in joint bays, where they will be laid flat. These design options have been assessed, and in 

some cases parameters from various designs (such as minimum burial depth or cable spacing) 

have been combined to present a worst-case set of design assumptions that would generate the 

greatest magnetic field strength.  

4.6 Where relevant, the physical arrangement of phases in each circuit has been assessed in the 

configuration that would generate the maximum field strength. The calculation results given below 

have therefore been made on a conservative basis. The design parameters assessed are shown 

in Appendix A (HVAC) and Appendix B (HVDC). 

4.7 The maximum current would be 1,612 A for HVDC and 1,600 A for HVAC during short-term 

overload. Current during normal operation would be lower, generating lower magnetic field 

strength. 
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4.8 Underground cables do not produce an external electric field at ground level due to the shielding 

of the cable sheath and burial material. 

Converter Station 

4.9 Due to the distance between substation components and the closest publically-accessible point 

(the outer wall or perimeter fence), the greatest EMFs exposure in the vicinity of substations is 

typically from the overhead lines or underground cables entering and exiting them [48] [49]. 

4.10 The magnetic field strength from the HVAC and HVDC underground cables connecting with the 

converter station has been assessed in the sections below. The converter station perimeter fence 

and/or building walls (where relevant) will provide screening of the electric field and this would not 

be expected to exceed the general public exposure guideline. 

HVAC Underground Cables 

4.11 The maximum calculated magnetic field strength for each HVAC underground cable design 

option is shown in Table 4.1 overleaf, with the greatest value being 27.41 µT, well below (7.6% 

of) the CoP 360 µT public exposure guideline limit set to protect health.  

4.12 All calculations are shown at 1 m above ground as specified in the CoP, and distances are given 

perpendicular to the centreline of the cable trench(es) or duct(s). As illustrated in Figure 4.1 

overleaf, the magnetic field strength drops rapidly with distance from the source and the 

maximum strength is typically above the mid-point of the circuits or above one circuit, depending 

on the phasing and cancellation effects between them (for which results of the worst-case 

arrangement in each case are shown). 

4.13 Cable joint bays will be required at around 0.6 km to 1.2 km intervals along the cable route, 

where connections are made between each section of cable that is laid. In these bays, the normal 

trefoil bundle of HVAC cables will be split into individual conductors and laid flat. The greater 

spacing between the conductors, reducing the mutually-cancelling effects of the magnetic field 

generated by each, can lead to a greater maximum magnetic field strength. The exact size of 

joint bays and spacing of conductors within them may be variable, and so a reasonable worst-

case scenario (shown in Appendix A) has been assumed: a 3 m wide bay, with conductors 

spaced across it at 1 m depth. 

4.14 The maximum magnetic field strength calculated in this scenario would be 80.70 µT. This would 

still be well below the CoP 360 µT public exposure guideline limit set to protect health and would 

decrease rapidly with distance from the source, as with the cable bundles. 
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Table 4.1: Magnetic field strength from 400 kV HVAC underground cables 

CoP reference level: 360 µT 

Design HDD 
Small Trench 
(3 m space) 

Small Trench 
(12.6 m space) 

Normal Trench 
(3 m space) 

Normal Trench 
(12.6 m space) 

Max (µT)
 †
 3.17 27.41 19.74 20.33 13.57 

Dist. (m) 6.25 0.75 6.25 0 6.25 

% of CoP ref. 
level 

0.9% 7.6% 5.5% 5.6% 3.8% 

Dist. (m)
 ‡
 µT 

% of 
CoP ref. 
level 

µT
 1

 
% of 
CoP ref. 
level 

µT 
% of 
CoP ref. 
level 

µT 
% of 
CoP ref. 
level 

µT 
% of 
CoP ref. 
level 

0 2.34 0.6% 27.12 7.5% 0.85 0.2% 20.33 5.6% 1.38 0.4% 

5 3.09 0.9% 6.24 1.7% 14.59 4.1% 5.60 1.6% 10.90 3.0% 

10 2.40 0.7% 1.27 0.4% 5.63 1.6% 1.25 0.3% 5.02 1.4% 

20 0.63 0.2% 0.28 0.1% 0.51 0.1% 0.28 0.1% 0.51 0.1% 

30 0.25 0.1% 0.12 <0.1% 0.17 <0.1% 0.12 <0.1% 0.17 <0.1% 

40 0.13 <0.1% 0.07 <0.1% 0.08 <0.1% 0.07 <0.1% 0.08 <0.1% 

50 0.08 <0.1% 0.04 <0.1% 0.05 <0.1% 0.04 <0.1% 0.05 <0.1% 

†
 Maximum above the cable(s). This may be above a conductor rather than 0 m lateral distance from the centreline. 

‡ 
With the exceptions noted above, distances are given perpendicular to the centre point between the two circuits. 

Calculated field strengths are unperturbed and at 1 m above ground level. 

Figure 4.1: Magnetic field strength from 400 kV HVAC underground cables 
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HVDC Underground Cables 

4.15 The maximum calculated magnetic field strength for each HVDC underground cable design 

option is shown in Table 4.2 overleaf, with the greatest value being 39.14 µT, well below (7.8% 

of) the 500 µT guideline recommended by ICNIRP and IEC, and greatly below the 40,000 µT 

ICNIRP public exposure guideline limit set to protect health.  

4.16 All calculations are shown at 1 m above ground as specified in the CoP, and distances are given 

perpendicular to the centreline of the cable trench(es) or duct(s). As illustrated in Figure 4.2 

overleaf, the magnetic field strength drops rapidly with distance from the source and the 

maximum strength is typically above the mid-point of the circuits or above one circuit, depending 

on the relative positions of the positive and negative conductors in each circuit (for which results 

of the worst-case arrangement in each case are shown). 

4.17 The HVDC cable designs assessed include designs in which the conductors are separated into 

non-adjacent ducts (shown in Appendix B), and so similarly separated conductors in joint bays 

have not been assessed individually.  
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Table 4.2: Magnetic Field Strength from 320 kV HVDC Underground Cables 

ICNIRP / IEC guideline level: 500 µT 

Design 
Road/ Utility 
Crossing 

Separate 
Trenches 

Common 
Trench 

Open 
Countryside 

Smaller 
Trench 

HDD 1 HDD 2 

Max (µT)
 †
 12.52 7.36 7.11 39.14 5.38 24.84 17.81 

Dist. (m) 0.00 4.25 2.00 2.25 4.75 0.00 0.00 

% of ref. 
level 

2.5% 1.5% 1.4% 7.8% 1.1% 5.0% 3.6% 

Dist. (m)
 ‡
 µT 

% of 
ref. 
level 

µT
 1

 
% of 
ref. 
level 

µT 
% of 
ref. 
level 

µT 
% of 
ref. 
level 

µT 
% of 
ref. 
level 

µT 
% of 
ref. 
level 

µT 
% of 
ref. 
level 

0 12.52 2.5% 4.59 0.9% 0.00 0.0% 0.00 0.0% 2.46 0.5% 24.84 5.0% 17.81 3.6% 

5 2.65 0.5% 6.82 1.4% 3.58 0.7% 24.33 4.9% 5.31 1.1% 4.38 0.9% 9.93 2.0% 

10 0.59 0.1% 4.19 0.8% 1.17 0.2% 8.84 1.8% 2.54 0.5% 6.95 1.4% 6.39 1.3% 

20 0.08 <0.1% 0.42 0.1% 0.31 0.1% 2.48 0.5% 0.21 <0.1% 2.09 0.4% 2.65 0.5% 

30 0.03 <0.1% 0.12 <0.1% 0.14 <0.1% 1.13 0.2% 0.06 <0.1% 0.70 0.1% 0.86 0.2% 

40 0.01 <0.1% 0.05 <0.1% 0.08 <0.1% 0.64 0.1% 0.02 <0.1% 0.31 0.1% 0.37 0.1% 

50 <0.01 <0.1% 0.02 <0.1% 0.05 <0.1% 0.41 0.1% 0.01 <0.1% 0.16 <0.1% 0.19 <0.1% 

†
 Maximum above the cable(s). This may be above a conductor rather than 0 m lateral distance from the centreline. 

‡ 
With the exceptions noted above, distances are given perpendicular to the centre point between the two circuits. 

Calculated field strengths are unperturbed and at 1 m above ground level. 

Figure 4.2: Magnetic Field Strength From 320 kV HVDC Underground Cables 
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5 Summary and Conclusions 

5.1 The proposed FAB Link Interconnector Project will comprise high voltage direct current (HVDC) 

underground cables in Alderney and the UK, connecting to an onshore HVDC to high voltage 

alternating current (HVAC) converter station in the UK. From this converter station, underground 

HVAC cables will connect to an existing National Grid (NGET) HVAC substation. These electricity 

transmission infrastructure components will generate static and power-frequency electric and 

magnetic fields (EMFs).  

5.2 EMFs are part of the natural world, and are also produced wherever electricity is generated, 

transmitted or used. Public exposure to power-frequency EMFs comes from a range of sources 

including household wiring and appliances, low-voltage distribution power lines or underground 

cables, and high-voltage transmission power lines or underground cables. Exposure to static 

EMFs comes from the earth’s natural magnetic field, atmospheric electrical field, and human 

sources such as appliances and electric rail lines. 

5.3 It is possible for strong static and power-frequency EMFs to have a detectible physiological effect 

on the body. Very extensive scientific research has been undertaken to investigate whether there 

is potential for adverse health effects from EMFs exposure. International and national health 

protection bodies have reviewed this data using a weight of evidence approach and have 

recommended conservative guidelines for public EMFs exposure, set to protect health. 

5.4 Guidelines have been published by the International Commission on Non-Ionizing Radiation 

Protection (ICNIRP). They form the basis of an EC Recommendation and have been adopted in 

the UK, on the basis of advice from the government’s scientific health advisors, in the form of a 

Code of Practice agreed with the electricity industry. This specifies reference levels that should 

not be exceeded in order to ensure public health protection and is considered the most relevant 

guidance to follow in the case of the infrastructure proposed in Devon and Alderney, as there is 

no applicable local policy or legislation. 

5.5 The public health protection guideline reference level specified in the Code of Practice for power-

frequency magnetic field exposure is 360 µT (microteslas) and for electric field exposure it is 

9 kV.m
-1

 (kilovolts per metre). For static magnetic fields, the guideline recommended by ICNIRP 

is 40 mT (milliteslas) for general public exposure and 0.5 mT (500 µT) to protect those with 

implanted medical devices. There is no specific guideline exposure limit for static electric fields. 

5.6 Maximum magnetic field strengths have been calculated for the proposed underground cable 

designs, using worst-case assumptions where required, in accordance with the approach 

specified in the Code of Practice. 

5.7 The maximum calculated power-frequency magnetic field from the HVAC underground cables is 

27.41 µT, well below (7.6% of) the Code of Practice 360 µT public exposure guideline limit set to 

protect health. At around 0.6 km to 1.2 km intervals, individual runs of HVAC cable will be 

connected together in joint bays. In these joint bays, the normal trefoil bundles of conductors will 
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be separated and laid flat, which can generate a greater maximum magnetic field. Based on 

reasonable assumptions for the joint bay design, this has been calculated as 80.70 µT, still well 

below the Code of Practice 360 µT public exposure guideline limit set to protect health. 

5.8 The maximum calculated static magnetic field from the HVDC underground cables is 39.14 µT, 

well below (7.8% of) the 500 µT ICNIRP guideline exposure level. 

5.9 The HVDC cable designs assessed include designs in which the conductors are separated into 

non-adjacent ducts, and so similarly separated conductors in joint bays have not been assessed 

individually. 

5.10 Field strengths drop rapidly with distance from the source, and the field strength to the sides of 

the cable route away from the conductors would be lower than these maxima for both HVAC and 

HVDC. This is illustrated in plots of field strength by distance shown in the main body of the 

EMFs report. 

5.11 Underground cables do not produce an external electric field at ground level due to the shielding 

of the cable sheath and burial material. 

5.12 Due to the distance between substation components and the closest publically-accessible point 

(the outer wall or perimeter fence), the greatest EMFs exposure in the vicinity of substations is 

typically from the overhead lines or underground cables entering and exiting them, magnetic 

fields from which have been discussed above. The converter station and NGET substation 

perimeter fence and/or building walls (where relevant) will provide screening of the electric field 

and this would not be expected to exceed the general public exposure guideline. 

5.13 In conclusion, on the basis of the guidance for EMFs from electricity infrastructure adopted in the 

UK and the published evidence to support that, it is considered that the levels of EMFs from the 

proposed development would be well below the guideline public exposure reference levels set to 

protect health. 
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Appendix A: HVAC Cable Designs Assessed 

  





Electric and Magnetic Fields Report 

JAS8910  
20 July 2016 | Rev. 2 

rpsgroup.com/uk 

 

Appendix B: HVDC Cable Designs Assessed 
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Construction Dust Assessment Methodology 

Source 

4.1 The IAQM dust guidance gives examples of the dust emission magnitudes for demolition, 

earthworks and construction activities and trackout.  These example magnitudes have been 

combined with details of the period of construction activities to provide the ranking for the source 

magnitude that is set out in Table 6.2. 

Table 6.2: Risk Allocation – Source (Dust Emission Magnitude) 

Features of the Source of Dust Emissions Dust  
Emission 
Magnitude 

Demolition - building over 50,000 m
3
, potentially dusty construction material (e.g. 

concrete), on-site crushing and screening, demolition activities > 20 m above 
ground level. 
Earthworks – total site area over 10,000 m

2
, potentially dusty soil type (e.g. 

clay), >10 heavy earth moving vehicles active at any one time, formation of bunds > 
8 m in height, total material moved > 100,000 tonnes. 
Construction - total building volume over 100,000 m

3
, activities include piling, on-

site concrete batching, sand blasting. Period of activities more than two years. 
Trackout – 50 HDV outwards movements in any one day, potentially dusty surface 
material (e.g. High clay content), unpaved road length > 100 m. 

Large 

Demolition - building between 20,000 to 50,000 m
3
, potentially dusty construction 

material and demolition activities 10 - 20 m above ground level. 
Earthworks – total site area between 2,500 to 10,000 m

2
, moderately dusty soil 

type (e.g. silt), 5 – 10 heavy earth moving vehicles active at any one time, formation 
of bunds 4 - 8 m in height, total material moved 20,000 to 100,000 tonnes. 
Construction - total building volume between 25,000 and 100,000 m

3
, use of 

construction materials with high potential for dust release (e.g. concrete), activities 
include piling, on-site concrete batching. Period of construction activities between 
one and two years. 
Trackout – 10 - 50 HDV outwards movements in any one day, moderately dusty 
surface material (e.g. High clay content), unpaved road length 50 – 100 m. 

Medium 

Demolition - building less than 20,000 m
3
, construction material with low potential 

for dust release (e.g. metal cladding or timber), demolition activities < 10 m above 
ground, demolition during winter months. 
Earthworks – total site area less than 2,500 m

2
. Soil type with large grain size (e.g. 

sand), < 5 heavy earth moving vehicles active at any one time, formation of bunds < 
4 m in height, total material moved < 10,000 tonnes earthworks during winter 
months. 
Construction - total building volume below 25,000 m

3
, use of construction 

materials with low potential for dust release (e.g. metal cladding or timber). Period 
of construction activities less than one year. 
Trackout – < 10 HDV outwards movements in any one day, surface material with 
low potential for dust release, unpaved road length < 50 m. 

Small 

Pathway and Receptor - Sensitivity of the Area 

4.2 Table 6.3 and Table 6.4 sets out the IAQM basis for categorising the sensitivity of people and 

property to dust and PM10 respectively. Table 6.5 sets out the basis for determining the sensitivity 

of ecological receptors to dust. 
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Table 6.3: Sensitivities of People and Property Receptors to Dust 

Receptor Sens
itivity 

Principles:- 
 Users can reasonably expect enjoyment of a high level of amenity; or 
 the appearance, aesthetics or value of their property would be diminished 

by soiling; and the people or property would reasonably be expected to be 
present continuously, or at least regularly for extended periods as part of 
the normal pattern of use of the land. 

Indicative Examples:- 
 Dwellings. 
 Museums and other culturally important collections.  
 Medium and long-term car parks and car showrooms. 

High 

Principles:- 
 Users would expect to enjoy a reasonable level of amenity, but would not 

reasonably expect to enjoy the same level of amenity as in their home; or 
 the appearance, aesthetics or value of their property could be diminished by 

soiling; or 
 the people or property wouldn’t reasonably be expected to be present here 

continuously or regularly for extended periods as part of the normal pattern 
of use of the land. 

Indicative Examples:- 
 Parks.  
 Places of work.  

Medium 

Principles:- 
 the enjoyment of amenity would not reasonably be expected; or  
 there is property that would not reasonably be expected to be diminished in 

appearance, aesthetics or value by soiling; or  
 there is transient exposure, where the people or property would reasonably 

be expected to be present only for limited periods of time as part of the 
normal pattern of use of the land.   

Indicative Examples:- 
 Playing fields, farmland (unless commercially-sensitive horticultural). 
 Footpaths and roads. 
 Short-term car parks. 

Low 

Table 6.4: Sensitivities of People and Property Receptors to PM10 

Receptor Sens
itivity 

Principles:- 
 Locations where members of the public are exposed over a time period 

relevant to the air quality objective (in the case of the 24-hour objective for 
PM10, a relevant location would be one where individuals may be exposed 
for eight hours or more in a day). 

Indicative Examples:- 
 Residential properties.  
 Schools, hospitals and residential care homes. 

High 

Principles:- 
 Locations where the people exposed are workers and exposure is over a 

time period relevant to the air quality objective (in the case of the 24-hour 
objective for PM10, a relevant location would be one where individuals may 
be exposed for eight hours or more in a day). 

Indicative Examples:- 
 Office and shop workers (but generally excludes workers occupationally 

exposed to PM10 as protection is covered by Health and Safety at Work 
legislation). 

Medium 

Principles:- 
 Locations where human exposure is transient exposure.   

Low 
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Receptor Sens
itivity 

Indicative Examples:- 
 Public footpaths.  
 Playing fields, parks. 
 Shopping streets. 

Table 6.5: Sensitivities of Ecological Receptors to Dust 

Receptor Sens
itivity 

Principles:- 
 Locations with an international or national designation and the designated 

features may be affected by dust soiling; or  
 locations where there is a community of a particularly dust sensitive species 

such as vascular species included in the Red Data List For Great Britain. 
Indicative Examples:- 

 Special Area of Conservation (SAC) designated for acid heathlands 
adjacent to the demolition of a large site containing concrete (alkali) 
buildings or for the presence of lichen. 

High 

Principles:- 
 Locations where there is a particularly important plant species, where its 

dust sensitivity is uncertain or unknown; or  
 locations with a national designation where the features may be affected by 

dust deposition.  
Indicative Examples:- 

 Site of Special Scientific Interest (SSSI) with dust sensitive features. 

Medium 

Principles:- 
 Locations with a local designation where the features may be affected by 

dust deposition.  
Indicative Examples:- 

 A Local Nature Reserve with dust sensitive features 

Low 

4.3 The IAQM methodology combines consideration of the pathway and receptor to derive the 

‘sensitivity of the area’. Table 6.6, Table 6.7 and Table 6.8 show how the sensitivity of the area 

has been derived for this assessment. 

Table 6.6: Sensitivity of the Area to Dust Soiling Effects on People and Property 

Receptor 
Sensitivity  

Number of 
Receptors 

a
 

Distance from the Source (m)  
b
 

<20 <50 
<1

00 
<35

0 

High 

>100 High High Medium Low 

10-100 High Medium Low Low 

1-10 Medium Low Low Low 

Medium  >1 Medium Low Low Low 

Low  >1 Low Low Low Low 
The sensitivity of the area has been derived for demolition, construction, earthworks and trackout.  
a The total number of receptors within the stated distance has been estimated. Only the highest level of area 
sensitivity from the table has been recorded.  
b For trackout, the distances have been measured from the side of the roads used by construction 
traffic.  Without site-specific mitigation, trackout may occur from roads up to 500 m from large sites, 200 m from 
medium sites and 50 m from small sites, as measured from the site exit. The impact declines with distance 
from the site, and trackout impacts have only been considered up to 50 m from the edge of the road. 
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Table 6.7: Sensitivity of the Area to Human Health Impacts 
a 

Re
ceptor 
Sensitivity  

Annual 
Mean PM10 

Concentration 
b
 

Nu
mber of 
Receptors 
c
 

 

Distance from the Source (m) 
d
 

<
20 

<
50 

<
100 

<
200 

<
350 

High 

> 32 µg.m
-3

   

>100 High High High Medium Low 

10-100 High High Medium Low Low 

1-10 High Medium Low Low Low 

28 - 32 µg.m
-3

   

>100 High High Medium Low Low 

10-100 High Medium Low Low Low 

1-10 High Medium Low Low Low 

24 - 28 µg.m
-3

   

>100 High Medium Low Low Low 

10-100 High Medium Low Low Low 

1-10 Medium Low Low Low Low 

< 24 µg.m
-3

   

>100 Medium Low Low Low Low 

10-100 Low Low Low Low Low 

1-10 Low Low Low Low Low 

Medium 

> 32 µg.m
-3

   

>100 High Medium Low Low Low 

10-100 Medium Low Low Low Low 

1-10 Medium Low Low Low Low 

28 - 32 µg.m
-3

   

>100 Low Low Low Low Low 

10-100 Low Low Low Low Low 

1-10 Low Low Low Low Low 

24 - 28 µg.m
-3

   

>100 Low Low Low Low Low 

10-100 Low Low Low Low Low 

1-10 Low Low Low Low Low 

< 24 µg.m
-3

   

>100 Low Low Low Low Low 

10-100 Low Low Low Low Low 

1-10 Low Low Low Low Low 

Low - >1 Low Low Low Low Low 

The sensitivity of the area should be derived for each of the four activities: demolition, construction, 
earthworks and trackout.   
a Estimate the total within the stated distance (e.g. the total within 350 m and not the number between 200 
and 350 m) noting that only the highest level of area sensitivity from the table needs to be considered.  For 
example, if there are 7 high sensitivity receptors < 20 m of the source and 95 high sensitivity receptors 
between 20 and 50 m, then the total number of receptors < 50 m is 102.  If the annual mean PM10 
concentration is 29 µg.m

-3
, the sensitivity of the area would be high. 

b Most straightforwardly taken from the national background maps, but should also take into account local 
sources.  The values are based on 32 µg.m

-3
 being the annual mean concentration at which an exceedance 

of the 24-hour objective is likely in England, Wales and Northern Ireland.  In Scotland there is an annual 
mean objective of 18 ug.m

-3
. 

c In the case of high sensitivity receptors with high occupancy (such as schools or hospitals) approximate 
number of people likely to be present.  In the case of residential dwellings, just include the number of 
properties. 
d For trackout, the distances should be measured from the side of the roads used by construction traffic.  
Without site-specific mitigation, trackout may occur from roads up to 500 m from large sites, 200 m from 
medium sites and 50 m from small sites, as measured from the site exit.  The impact declines with distance 
from the site, and it is only necessary to consider trackout impacts up to 50 m from the edge of the road. 
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Table 6.8: Sensitivity of the Area to Ecological Impacts 
 

Receptor Sensitivity  
Distance from the Source (m) 

a
 

<20 <50 

High High Medium 

Medium Medium Low 

Low Low Low 

The sensitivity of the area has been derived for demolition, construction, earthworks and trackout and for 
each designated site. 
a Only the highest level of area sensitivity has been recorded. 

4.4 The IAQM dust guidance lists the following additional factors that can potentially affect the 

sensitivity of the area and, where necessary, professional judgement has been used to adjust the 

sensitivity allocated to a particular area:  

 any history of dust generating activities in the area; 

 the likelihood of concurrent dust generating activity on nearby sites;  

 any pre-existing screening between the source and the receptors;  

 any conclusions drawn from analysing local meteorological data which accurately represent 

the area; and if relevant the season during which the works will take place;  

 any conclusions drawn from local topography;  

 duration of the potential impact, as a receptor may become more sensitive over time; and  

 any known specific receptor sensitivities which are considered go beyond the classifications 

given in the table above. 

4.5 The matrices in Table 6.9, Table 6.10, Table 6.11 and Table 6.12 have been used to assign the 

risk for each activity to determine the level of mitigation that should be applied. For those cases 

where the risk category is ‘negligible’, no mitigation measures are required beyond those 

mandated by legislation.  

Table 8.9: Risk of Dust Impacts – Demolition 

Sensitivity of 
Area 

 

Dust Emission Magnitude 

Large Medium Small 

High High Risk Medium Risk Medium Risk 

Medium High Risk Medium Risk Low Risk 

Low Medium Risk Low Risk Negligible 

Table 8.10: Risk of Dust Impacts – Earthworks 

Sensitivity of 
Area 

Dust Emission Magnitude 

Large Medium Small 

High High Risk Medium Risk Low Risk 

Medium Medium Risk Medium Risk Low Risk 

Low Low Risk Low Risk Negligible 

 

  



FAB Link Interconnector: Alderney Environmental Report Appendix 6.2  

July 2016   

 

Table 8.11: Risk of Dust Impacts – Construction 

Sensitivity of 
Area 

Dust Emission Magnitude 

Large Medium Small 

High High Risk Medium Risk Low Risk 

Medium Medium Risk Medium Risk Low Risk 

Low Low Risk Low Risk Negligible 

 

Table 8.12: Risk of Dust Impacts – Trackout 

Sensitivity of 
Area 

Dust Emission Magnitude 

Large Medium Small 

High High Risk Medium Risk Low Risk 

Medium Medium Risk Low Risk Negligible 

Low Low Risk Low Risk Negligible 
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