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Acronym

Acronyms
Acronym

Full term

Full term

HPA

(Former) Health Protection Agency (part of Public Health England
since April 2013)

µm

Micrometre (micron)

HVAC

High voltage alternating current

µT

Microtesla

HVDC

High voltage direct current

mT

Millitesla

IAQM

Institute of Air Quality Management

AC

Alternating current

IARC

International Agency for Research on Cancer

AQAP

Air Quality Action Plan

ICNIRP

International Commission on Non-Ionizing Radiation Protection

AQMA

Air quality management area

IPC

Infrastructure Planning Commission

AQS

Air Quality Strategy

JNCC

Joint Nature Conservation Committee

CAA

Civil Aviation Authority

kV

Kilovolt

CGS

Centimetre-gram-second system

LDV

Light duty vehicle

CoP

Code of Practice

MW

Megawatt

DC

Direct current

NATS

NATS Ltd. (formerly National Air Traffic Services Ltd.)

DCLG

Department for Communities and Local Government

NELC

North East Lincolnshire Council

DECC

Department for Energy and Climate Change

NLC

North Lincolnshire Council

Defra

Department for Environment, Food and Rural Affairs

nm

Nautical mile

DETR

Department of the Environment, Transport and the Regions
(former Government department)

NO2

Nitrogen dioxide

NOx

Nitrogen oxides

DfT

Department for Transport

NPPF

National Planning Policy Framework

EA

Environment Agency

NPS

National Policy Statement

EC

European Commission

NRPB

National Radiological Protection Board

ELDC

East Lindsey District Council

ODPM

Office of the Deputy Prime Minister

ELF

Extremely low frequency

PEIR

Preliminary Environmental Information Report

EMF

Electromagnetic fields or electric and magnetic fields (both are
correct)

PHE

Public Health England

ENA

Energy Networks Association

PM10

Particulate matter with a mean aerodynamic diameter less than 10
µm

EPUK

Environmental Protection UK
PM2.5

Particulate matter with a mean aerodynamic diameter less than
2.5 µm

GIS

Gas insulated switchgear

GW

Gigawatt

SI

International System of Units (Système International)

ha

Hectare

WHO

World Health Organisation

HDV

Heavy duty vehicle

WLDC

West Lindsey District Council

HGV

Heavy goods vehicle
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10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

This chapter presents the results of the Environmental Impact Assessment (EIA) of
the onshore elements of the proposed Project Two development during its
construction, operation and decommissioning on air quality and on health due to
electromagnetic fields (EMF). These elements comprise the export cable landfall site,
the indicative onshore cable route corridor, the onshore high voltage direct current
(HVDC) converter/high voltage alternating current (HVAC) substation and the
interconnection with the National Grid substation.

Present the potential environmental effects related to air quality and EMF arising
from Project Two, based on the information gathered and the analysis and
assessments undertaken to date;



Identify any assumptions and limitations encountered in compiling the
environmental information; and



Highlight any necessary monitoring and/or mitigation measures that could
prevent, minimise, reduce or offset the possible environmental effects identified
at the relevant stage in the EIA process.

10.1.7

The air quality assessment has focused on the evaluation of the environmental
effects of dust and particulate matter generated during the construction and
decommissioning phases. Appropriate mitigation measures, where necessary, have
been identified for inclusion as part of Project Two.

10.1.8

The effects on health that are considered here are those concerned with EMF from
the operation of the Project Two onshore transmission infrastructure. Noise and
vibration effects are considered separately in Volume 3, Chapter 9: Noise and
Vibration.

10.1.9

The application for development consent for Project Two has been compiled and
consulted on by SMart Wind on behalf of ‘the Developer’.

In order to connect the offshore generating equipment to the existing National Grid
substation at North Killingholme, Project Two requires the construction of HVDC or
HVAC electricity transmission cable circuits. The cables would terminate at an
onshore HVDC converter/HVAC substation to transform the electricity into a voltage
that can be connected to the existing Killingholme Substation. The assessment of
potential effects on health from EMF has been based upon:

Purpose of this Document



A summary of the EMF and health effects evidence base;



A discussion of the guideline standards in place to protect health; and



A ‘worst case’ assessment to evaluate potential changes in EMF exposure
arising from Project Two and cumulative effects with Project One.

Project Two is the second project proposed for development within the Hornsea
Zone. The Hornsea Zone is being developed using a phased programme, which
divides the zone into subzones. The first of the subzones to be developed was
Subzone 1 (Project One), for which an application was submitted to the Planning
Inspectorate (PINS) in July 2013. Subzone 2 (Project Two) is the second of the
subzones to be developed. Project Two is similar in terms of its nature and location to
Project One. As such, where matters have been discussed and agreed during
consultation on Project One, and are applicable to the Project Two EIA, they have
been incorporated into this Environmental Statement (see Section 10.5 for further
details).

The primary purpose of this Environmental Statement is to support the Development
Consent Order (DCO) application for Project Two under the Planning Act 2008 (the
2008 Act). This Environmental Statement should be read in conjunction with the NonTechnical Summary, which summarises in non-technical language the key issues
presented in this report.
It is intended that this Environmental Statement will provide statutory and nonstatutory consultees with sufficient technical information to complete the examination
of the proposed development options and will form the basis of agreement on the
content of the DCO.

10.2.1

Purpose of this Chapter
10.1.6



This Environmental Statement chapter will:


Present the existing environmental baseline established from desk studies and
consultation undertaken by SMart Wind;

10-1

In the Scoping Report prepared for Project Two (SMart Wind, 2012), key constraints
pertaining to the onshore environment were described over a broad study area
covering approximately 1,350 km2 in Hull, the East Riding of Yorkshire and the
northern districts of Lincolnshire. For this Environmental Statement, the study areas
for the air quality and EMF assessments have been refined and are set out below.
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10.2.2

Project Two consists of the installation of an onshore cable route of approximately 40
km, which would make landfall at Horseshoe Point near North Cotes and connect to
the proposed onshore HVDC converter/HVAC substation located to the north of North
Killingholme, and from there use underground cables to connect the substation to the
National Grid at the existing nearby Killingholme Substation. When they reach the
North Killingholme National Grid substation, these cables will come out of the ground,
run up the side of the building, and connect to Gas Insulated Switchgear (GIS) ducts
which then enter the building. The GIS ducts will then run to the busbar clamps on the
offshore transmission circuit within the Killingholme Substation.

10.2.6

Using the worst-case traffic generation of any construction phase, there are thirteen
road links where more than 200 HDV trips are expected to be generated as a result of
construction of Project One and Project Two simultaneously; and ten road links where
more than 200 HDV trips are expected to be generated as a result of construction of
Project Two (see Table 10.28). Therefore, for these road links an air quality
assessment has been undertaken of the effect of exhaust emissions on local air
quality, at human health receptors and European and nationally designated ecological
sites.

10.2.7

During the operational phase and decommissioning of Project Two, fewer vehicle
movements are expected to be generated than for the construction phase (see
Chapter 8: Traffic and Transport). The operation of the HVDC converter/HVAC
substation will generate a small number of staff trips with occasional maintenance
vehicle movements. The decommissioning of the cable route and the HVDC
converter/HVAC substation will generate significantly less traffic than the construction
phase. In summary, the number of vehicle movements generated during the
operation and decommissioning phases is expected to be negligible, and an
assessment of traffic impacts has been scoped out for these phases.

10.2.8

The study area for the construction dust assessment includes the area over which
dust effects may be expected to occur: no likely significant dust effects would be
expected beyond 350 m from the sources (IAQM, 2014). Therefore, consideration of
baseline conditions includes an area extending up to 350 m from the order limits. The
order limits encompass the area within which development could take place (see
Figure 10-1).

10.2.9

The study area for the air quality assessment of NO2 and PM10 from construction
vehicle exhaust emissions includes fourteen road links (see Table 10.28) out to a
distance of 200 m (see Figure 10-1). This is the distance where potential effects can
be expected (Highways Agency, 2007). Of the fourteen road links within the study
area, there are thirteen road links where more than 200 HDV trips are expected to be
generated as a result of construction of Project One and Project Two simultaneously;
ten road links where more than 200 HDV trips are expected to be generated as a
result of construction of Project Two; and one, road link 11, where fewer than 200
HDV trips are expected to be generated by the scheme. This link has been included
in the model to predict concentrations at receptor 4 situated at the junction between
links 3 and 11 (see Table 10.30).

Air Quality
10.2.3

10.2.4

10.2.5

During the construction phase of Project Two, the main potential air quality impact is
likely to be from dust-generating activities, such as movement of plant and vehicles
both on and around work sites. The dust can contain a wide range of particle sizes
but it is that fraction of suspended particulate matter up to 10 microns in diameter
(termed PM10) and its subset up to 2.5 microns in diameter (PM2.5) that remain
airborne for longest, whereas particles larger than 10 microns quickly fall out of the
air. Ultimately, the normal fate of suspended dusts is deposition on to surfaces.
With respect to emissions from traffic, construction of Project Two would generate
vehicle movements on the local road network, including contractors’ vehicles and
heavy goods vehicles (HGVs), diggers and other diesel-powered vehicles. The use of
these vehicles would be localised and temporary. Details of the traffic likely to be
generated by the construction of the onshore elements of Project Two are set out in
Chapter 8: Traffic and Transport. Exhaust emissions generated by constructionrelated vehicle movements have the potential to affect local air quality, with the
exhaust-related pollutants of local relevance being PM10 and nitrogen dioxide (NO2).
The Scoping Report stated that the study area would include roads ‘where changes in
traffic flows have the potential to cause significant air quality effects’. Environmental
Protection UK’s guidance document ‘Development Control: Planning for Air Quality’
(EPUK, 2010) states that an air quality assessment is likely to be considered
necessary where construction-related activities generate more than 200 movements
of Heavy Duty Vehicles (HDVs) per day, over a period of a year or more. The number
of vehicles generated by construction-related activities is variable over the
construction phases for Project Two and the worst-case traffic generated by any
phase has been used for the assessment. This is consistent with the Transport
Chapter (see Chapter 8: Traffic and Transport).

Electromagnetic Fields
10.2.10 Electric and magnetic fields arise from generation, transmission, distribution and use
of electricity and will occur around all equipment that carries electricity.

10-2
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10.2.11 EMF strength drops rapidly with distance from the source and the potential effects of
EMF are localised. Project Two will involve the installation of underground cables and
an HVDC converter/HVAC substation. The cable sheath and trench fill material will
provide complete screening of the electric field from the cables, and no electric field
from the cables will be experienced above ground level. This assessment therefore
does not consider electric fields from the cables. However, they still produce magnetic
fields, which are strongest close to or directly above the cable (Volume 6, Annex
6.10.1: Electromagnetic Fields Study). The HVDC converter/HVAC substation would
generate electric and magnetic fields, but these are typically not significant outside
the boundary of a substation, with the most significant source being transmission
connections entering or exiting it.
10.2.12 The maximum magnetic field strength would be above the cable route and, as noted,
magnetic field strength drops rapidly with the distance from its source (whether AC or
DC). It is not meaningful to define a particular study area beyond the cable route
corridor on the basis of potential magnetic field impacts, which are instead assessed
for the ‘worst case’ condition directly above the cable. However, to give an indication
of how the magnetic field strength decreases with distance, field strengths to 25 m
laterally from the cable route corridor are presented in Table 10.40 and Table 10.41.
The nearest residential receptors to the cable route and HVDC converter/HVAC
substation have also been identified in paragraph 10.7.54.
10.2.13 All calculations have been performed for magnetic fields at 1 m above ground level,
as required by the DECC Code of Practice (CoP) (DECC, 2012).

10-3
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Figure 10-1 Project Two development and air quality study area

10-4

sdf

10.3.1

Guidance on the issues to be assessed for offshore renewable energy developments
has been obtained through reference to the Overarching National Policy Statement
(NPS) for Energy (EN-1, DECC, 2011a); the NPS for Renewable Energy
Infrastructure (EN-3, DECC, 2011b) and the NPS for Electricity Networks
Infrastructure (NPS EN-5) (DECC, 2011c), as summarised in Table 10.1, Table 10.2,
Table 10.3 and Table 10.4. In addition, relevant policy within the National Planning
Policy Framework (NPPF) (DCLG, 2012a) and local policy has been summarised.

Summary of NPS EN-1 and NPS EN-3
policy on assessment of air quality

How and where considered within the
Project Two assessment

NPS EN-1 and NPS EN-3 refer to NPS EN5 as the primary guidance document in
relation to onshore grid connection
infrastructure. Air quality is not identified as
a key impact for such infrastructure within
either NPS EN-5 or the offshore wind farm
section of NPS EN-3.

Air quality has been considered despite the
fact that it is not identified as a key impact
for such infrastructure.

Air Quality
10.3.2
Table 10.1

Summary of NPS EN-1, NPS EN-3 and NPS EN-5 policy relevant to air
quality and consideration of the Project Two assessment.

Summary of NPS EN-1 and NPS EN-3
policy on assessment of air quality

How and where considered within the
Project Two assessment

NPS EN-1 includes generic guidance on the
assessment of air quality impacts for major
energy projects:
“Where the project is likely to have adverse
effects on air quality the applicant should
undertake an assessment of the impacts of
the proposed project as part of the
Environmental Statement (ES).” (paragraph
5.2.6).
This requires the Environmental Statement
to describe:

The potential air quality impacts as a result
of Project Two have been described and
considered within this chapter. This chapter
focuses on the potential impacts from dusts
generated by the scheme and considers
mitigation and residual effects. In addition,
impacts from traffic have been assessed
(see paragraphs 10.7.98 to 10.7.110). The
existing air quality levels have been
described (see paragraphs 10.6.3 to
10.6.16). The predicted impacts on local air
quality from dust and traffic pollutants (NO2
and PM10) generated during the
construction phase have been described
(see paragraphs 10.7.84 to 10.7.110).
NPS EN-1 states that “Eutrophication from
air pollution results mainly from emissions
of NOx and ammonia.” Emissions of these
pollutants are not considered significant and
potential eutrophication impacts have been
scoped out of this assessment.

“any significant air emissions, their mitigation
and any residual effects, distinguishing
between the project stages and taking
account of any significant emissions from
any road traffic generated by the project; the
predicted absolute emission levels of the
proposed project, after mitigation methods
have been applied; existing air quality levels
and the relative change in air quality from
existing levels; and any potential
eutrophication impacts.” (paragraph 5.2.7)

The planning process for Nationally Significant Infrastructure Projects (NSIPs) is
administered by The Planning Inspectorate (PINS), with the decision on the DCO
being taken by the Secretary of State. NPS EN-3 highlights a number of points
relating to the determination of an application in relation to an offshore wind farm; the
only relevant point for this chapter is summarised in Table 10.2.

Table 10.2

Summary of NPS EN-3 policy on decision making (and mitigation) with
regard to air quality and consideration in the Project Two assessment.

Summary of NPS EN-3 policy on
decision making (and mitigation) in
relation to air quality
EN-3 states that “Where the applicant has
identified a precise route for the cable from
the wind farm to a precise location for the
onshore substation and connection to the
transmission network, the EIA should
assess the effects of the cable.” (paragraph
2.6.37). This guidance applies to all the
disciplines within the EIA and is not specific
to air quality impact assessment.

10-5

How and where considered within the
Project One assessment
The air quality assessment considers
potential impacts of dusts on sensitive
receptors within 350 m of the order limits
(within which the cable route is situated).
Figure 10-1 shows the order limits and the
350 m buffer.
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10.3.3

10.3.4

The National Planning Policy Framework (NPPF) (DCLG, March 2012) states at
paragraph 109 that “the planning system should contribute to and enhance the
natural and local environment by … preventing both new and existing development
from contributing to or being put at unacceptable risk from, or being adversely
affected by unacceptable levels of soil, air, water or noise pollution.” It goes on to
state at paragraph 124 that “Planning policies should sustain compliance with and
contribute towards EU limit values or national objectives for pollutants, taking into
account the presence of Air Quality Management Areas and the cumulative impacts
on air quality from individual sites in local areas. Planning decisions should ensure
that any new development in Air Quality Management Areas is consistent with the
local air quality action plan.”
At paragraph 120, the NPPF also states: “To prevent unacceptable risks from
pollution and land instability, planning policies and decisions should ensure that new
development is appropriate for its location. The effects (including cumulative effects)
of pollution on health, the natural environment or general amenity, and the potential
sensitivity of the area or proposed development to adverse effects from pollution,
should be taken into account…” Project Two would not generate operational
emissions of air pollutants, beyond those associated with vehicle movements.

10.3.5

The North Lincolnshire Local Plan (North Lincolnshire Council, 2003) sets out a
number of aims and objectives, including “To reduce pollution and improve the quality
of land, air and water…”

10.3.6

The Local Plan also sets out Policy DS1, which states that proposed developments
will be considered against a range of criteria, including “No pollution of water, air or
land should result which poses a danger or creates detrimental environmental
conditions.”

10.3.7

The North East Lincolnshire Local Plan (North East Lincolnshire Council, 2003)
considered air quality in Policy GEN10. As in other areas, a number of policies within
the North East Lincolnshire Local Plan have been ‘saved’ by direction of the
Secretary of State until such time as a new Core Strategy is adopted. However,
Policy GEN10 was not saved and has therefore expired.

10.3.8

10.3.9

The quality and enjoyment of the environment would not be damaged or put at
risk;



Adequate protection and mitigation measures are implemented to ensure that
any potential environmental receptors are not put at risk.”

Electromagnetic Fields
10.3.10 NPS EN-5 Section 2.10 reviews the sources of advice, guidelines and
recommendations on EMF. At paragraph 2.10.9, the NPS requires the decision maker
to be satisfied that electricity network proposals are in accordance with the DECC
CoP and the 1998 International Commission on Non-Ionizing Radiation Protection
(ICNIRP) guidelines.
Table 10.3

Summary of NPS EN-5 policy relevant to EMF and consideration in the
Project Two assessment.

Summary of NPS EN-5 policy on
assessment of EMF

How and where considered within the
Project Two assessment

NPS EN-5 states at paragraph 2.10.5 that
“Government policy is that exposure of the
public should comply with the ICNIRP
(1998) guidelines in terms of the EU
Recommendation. The electricity industry
has agreed to follow this policy. Applications
should show evidence of this compliance as
specified in 2.10.9 below”. Paragraph 2.10.9
refers to the DECC CoP.

EMF are assessed in this chapter in line
with the CoP. Calculations of magnetic field
strength are provided in Volume 6, Annex
6.10.1: Electromagnetic Fields Study.

Table 10.4

Summary of NPS EN-5 policy on decision making with regard to EMF and
consideration in the Project Two assessment.

Summary of NPS EN-5 policy on
decision making (and mitigation) in
relation to EMF

The East Lindsey Local Plan (1995) sets out its general approach in Policy A4 (East
Lindsey District Council, Saved Policies, 2007). This policy states that “Development
which unacceptably harms the general amenities of people living or working nearby
will not be permitted”. The list of impacts includes air pollution.

NPS EN-5 states at paragraph 2.10.9 that
“Government has developed with the
electricity industry a Code of Practice…that
specifies the evidence acceptable to show
compliance with ICNIRP (1998) in terms of
the EU Recommendation. Before granting
consent to an overhead line application, the
IPC [now PINS] should satisfy itself that the
proposal is in accordance with the
guidelines, considering the evidence

The West Lindsey Local Plan (2006) includes Policy NBE17, which states that
“Development that may be liable to cause pollution of water, air or soil, or pollution
through noise, dust, vibration, light, heat or radiation will only be permitted if:




The health and safety and amenity of users of the site or surrounding land are
not put at risk;

10-6

How and where considered within the
Project Two assessment
EMF are assessed in this chapter in line
with the CoP. In the absence of additional
guidance specific to underground cables in
NPS EN-5, the guidance on IPC (now
PINS) decision making recommendation for
overhead lines has been followed.
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Summary of NPS EN-5 policy on
decision making (and mitigation) in
relation to EMF

Summary of NPS EN-5 policy on
decision making (and mitigation) in
relation to EMF

How and where considered within the
Project Two assessment

provided by the applicant and any other
relevant evidence.”
NPS EN-5 states at paragraph 2.10.15 that
the applicant should have considered
factors relevant to ensuring compliance with
the Electricity Safety, Quality and Continuity
Regulations 2002: optimal phasing of
overhead lines, and any new advice
emerging from the Department of Health.
It goes on to state in this paragraph that
“…where it can be shown that the line will
comply with the current public exposure
guidelines and the policy on phasing, no
further mitigation should be necessary.”
At paragraph 2.10.13, NPS EN-5 states
that: “In order to avoid unacceptable
adverse impacts of EMFs from electricity
network infrastructure on aviation, the IPC
should take account of statutory technical
safeguarding zones defined in accordance
with Planning Circular 01/03, or any
successor when considering applications.
More detail on this issue can be found in
Section 5.4 of EN-1.”
EN-1 Section 5.4 summarises the
safeguarding zones system.

stakeholders consulted (NATS/CAA, the
MoD, Humberside International Airport and
regional aerodromes, detailed in Volume 2,
Chapter 8: Aviation, Military And
Communications), safeguarding is not
considered further in this chapter.

Optimal phasing for overhead lines is not
relevant to the Project Two underground
cables. Health protection guidance has
been considered in this chapter, in Section
10.4. Compliance with the Electricity Safety,
Quality and Continuity Regulations 2002 will
be assured by the Project Two design, as
detailed in Volume 1, Chapter 3: Project
Description.

Questions regarding EMF impacts have
been raised by North Coates Flying Club
and a response provided, summarised in
Table 10.8.
Safeguarding zones and potential for
aviation impacts are considered in detail in
Volume 2, Chapter 8: Aviation, Military And
Communications.

The compliance of Project Two with the
public EMF exposure guidelines is shown in
Section 10.7.
DfT/ODPM Circular 1/2003 - Advice to local
planning authorities on safeguarding
aerodromes and military explosives storage
areas lists safeguarded civil aerodromes at
Annex 3, the closest of which to the cable
route is Humberside International Airport
(approx. 7.5 km). Planning authorities with
safeguarded technical sites are listed at
Annex 4, among which is West Lindsey
District Council.
The cable route is not within any of the 10
km diameter consultation zones for airground-air communications or navigation
aid safeguarded sites operated by NATS
(shown in Volume 6 Annex 6.10.2: Airport
and Technical Site Safeguarding
Consultation Zones). The route does lie
partially within a 15 nm secondary surface
radar safeguarded site consultation zone.
Magnetic fields generated by the cable(s)
and HVDC converter/HVAC substation are
localised to these pieces of infrastructure
and an impact due to EMF on safeguarded
sites is not anticipated.

How and where considered within the
Project Two assessment

10.3.11 There is no direct provision in the planning system relating to health protection from
EMF (DECC, 2011c).
Air Quality and Electromagnetic Fields
10.3.12 Guidance regarding renewable energy projects is provided in NPS EN-3. For offshore
wind farms, this policy document focuses primarily on the offshore impacts. In terms
of general principles for the assessment of onshore grid connections, NPS EN-3
notes at paragraph 2.6.43 that where precise details of proposed developments are
not known, the maximum potential adverse effects of the project should be
considered. In accordance with this guidance, where options exist, the maximum
parameter (such as development footprint) has been considered within this
assessment.
10.3.13 Further advice in relation specifically to the Project Two development has been
sought through consultation with the statutory authorities and from the Scoping
Opinion issued by PINS (PINS, 2012) (See Section 10.5).

As EMF has not been raised as a
safeguarding issue by the relevant
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impacts from construction traffic (HGV flows of over 200 movements per day over a
period of a year or more) are likely to be exceeded along ten road links (see Table
10.28).

Air Quality
10.4.1

10.4.2

10.4.3

10.4.4

10.4.5

10.4.6

The European Union Framework Directive 2008/50/EC (EC, 2008) relating to ambient
air quality assessment and management aims to protect human health and the
environment by avoiding, reducing or preventing harmful concentrations of air
pollutants.

Table 10.5
Pollutant

The Air Quality Standards Regulations 2010 (AQS Regulations) (Defra, 2010)
implement air quality limit values prescribed by Directive 2008/50/EC. The limit values
are legally binding and the Secretary of State, on behalf of the UK Government, is
responsible for their implementation.

Nitrogen
dioxide
(NO2)

The current UK Air Quality Strategy (AQS) (Defra, 2007) describes the Government’s
strategy for improving air quality in the UK. One of the key aspects of the strategy
was the setting of air quality objectives for pollutants. The objectives are statements
of policy intentions made by the UK Government and the devolved administrations.
The AQS objectives are based on the evidence supporting the identification of
Directive 2008/50 limit values and, in some instances, are more onerous than the
requirements established by that Directive.

Particulate
matter
(PM10)
Particulate
matter
(PM2.5)

The limit values and relevant objectives for nitrogen dioxide (NO2) and particulate
matter are summarised in Table 10.5 and are framed as a mass concentration per
unit volume of air (μg.m-3). The deposition of dust from the air onto surfaces can be
measured in terms of mass per unit area over a period of time, e.g. mg.m-2.day-1.

Summary of relevant air quality limit values and objectives.
Averaging
period

Objectives /
limit values

Not to be
exceeded
more than

1 hour

200 μg.m-3

18 times per
calendar
year.

-

Annual

40 μg.m-3

-

-

24 hour

50 μg.m-3

35 times per
calendar
year.

-

Annual

40 μg.m-3

-

-

Annual

Target of 15%
reduction in
concentrations at
urban background
locations.

-

Between 2010 and
2020 (a).

Variable target of
up to 20%
reduction in
concentrations at
urban background
locations (c).

Under the AQS, local authorities have a duty to review and assess local air quality
within their administrative area. The review and assessment process requires local
authorities to undertake a phased assessment to identify any areas likely to
experience exceedances of the air quality objectives. The process involves regular
Progress Reports and Updating and Screening Assessments. If required, the
authority must progress to Detailed Assessments and Further Assessments. Where
an objective is unlikely to be met by the relevant deadline, local authorities must
designate the relevant area as an Air Quality Management Area (AQMA). The
Environment Act 1995 requires those authorities that have designated AQMAs to
produce an Air Quality Action Plan (AQAP), with the aim of achieving the air quality
standards and objectives in the designated area.

Target date

Annual

25 μg.m-3
25 μg.m-3

Between 2010 and
2020 (b).

-

01.01.2020 (a)
01.01.2015 (b)

µg.m-3 – micrograms per cubic meter.
PM10 refers to particles with a mean aerodynamic diameter of up to 10 µm.
PM2.5 refers to particles with a mean aerodynamic diameter of up to 2.5 µm.
(a) Target date set in UK Air Quality Strategy 2007.
(b) Target date set in Air Quality Standards Regulations 2010.
(c) Aim to not exceed 18 μg.m-3 by 2020.

Environmental Protection UK (EPUK) guidance on the assessment of air quality
effects (EPUK, 2010) indicates that air quality assessment of construction traffic is
likely to be necessary for those large, long-term construction sites that would
generate large HGV flows (of over 200 movements per day) over a period of a year or
more. Details of the traffic likely to be generated by the onshore elements of Project
Two are set out in Chapter 8: Traffic and Transport and indicate that for the
construction phase of Project Two, the EPUK thresholds for assessment of air quality
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10.4.7

On 6 March 2014, the Department for Communities and Local Government (DCLG)
launched the National Planning Practice Guidance (NPPG) as a web-based resource
(DCLG 2014). The air quality section of the NPPG describes the circumstances when
air quality, odour and dust can be a planning concern, requiring assessment.

10.4.8

The NPPG advises that whether or not air quality is relevant to a planning decision
will depend on the proposed development and its location. Concerns could arise if the
development is likely to generate air quality impacts in an area where air quality is
known to be poor. They could also arise where the development is likely to adversely
impact upon the implementation of air quality strategies and action plans and/or, in
particular, lead to a breach of EU legislation (including that applicable to wildlife).

10.4.9

The NPPG states that when deciding whether air quality is relevant to a planning
application, considerations could include whether the development would:




“Significantly affect traffic in the immediate vicinity of the proposed development
site or further afield. This could be by generating or increasing traffic congestion;
significantly changing traffic volumes, vehicle speed or both; or significantly
altering the traffic composition on local roads. Other matters to consider include
whether the proposal involves the development of a bus station, coach or lorry
park; adds to turnover in a large car park; or result in construction sites that
would generate large Heavy Goods Vehicle flows over a period of a year or
more.

10.4.11 The NPPG provides advice on how air quality impacts can be mitigated and notes
“Mitigation options where necessary will be locationally specific, will depend on the
proposed development and should be proportionate to the likely impact. It is important
therefore that local planning authorities work with applicants to consider appropriate
mitigation so as to ensure the new development is appropriate for its location and
unacceptable risks are prevented. Planning conditions and obligations can be used to
secure mitigation where the relevant tests are met.
Examples of mitigation include:

Introduce new point sources of air pollution. This could include furnaces which
require prior notification to local authorities; or extraction systems (including
chimneys) which require approval under pollution control legislation or biomass
boilers or biomass-fuelled CHP plant; centralised boilers or CHP plant burning
other fuels within or close to an air quality management area or introduce
relevant combustion within a Smoke Control Area;



Expose people to existing sources of air pollutants. This could be by building
new homes, workplaces or other development in places with poor air quality.



Give rise to potentially unacceptable impact (such as dust) during construction
for nearby sensitive locations.



10.4.10 Neither the NPPF nor the NPPG is prescriptive on the methodology for assessing air
quality effects or describing significance; practitioners continue to use guidance
provided by Defra and non-governmental organisations, including Environmental
Protection UK and the Institute of Air Quality Management. However, the NPPG does
advise that “Assessments should be proportionate to the nature and scale of
development proposed and the level of concern about air quality, and because of this
are likely to be locationally specific.”

Affect biodiversity. In particular, is it likely to result in deposition or concentration
of pollutants that significantly affect a European-designated wildlife site, and is
not directly connected with or necessary to the management of the site, or does
it otherwise affect biodiversity, particularly designated wildlife sites.”



the design and layout of development to increase separation distances from
sources of air pollution;



using green infrastructure, in particular trees, to absorb dust and other
pollutants;



means of ventilation;



promoting infrastructure to promote modes of transport with low impact on air
quality;



controlling dust and emissions from construction, operation and demolition; and



contributing funding to measures, including those identified in air quality action
plans and low emission strategies, designed to offset the impact on air quality
arising from new development.”

Electromagnetic Fields
10.4.12 Health protection guidelines for public and occupational exposure have been
published by the International Commission on Non-Ionizing Radiation Protection
(ICNIRP) in 1994, 1998, 2009 and 2010. These guidelines have been reviewed and
used in a number of sources of recommendations and advice on exposure to EMF
including 1999 EC Recommendation (1999/519/EC), advice from the former UK
Health Protection Agency (HPA) (now part of Public Health England since April 2013),
and the DECC voluntary CoP published in March 2012 (DECC, 2012). These are
summarised in Table 10.6.
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10.4.13 The former HPA’s Radiation Protection Division recommends that the UK follows
guidance levels published internationally by ICNIRP. 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
EMF, including advice on safe levels of occupational and public EMF exposure. This
recommendation is based on advice on limiting exposure to EMF published by NRPB
in 2004, following a review of the relevant scientific data (McKinlay et al., 2004a,
2004b) and an extensive consultation exercise. The Government accepted this
advice, adopting the ICNIRP guidelines under the terms of the 1999 EC
Recommendation.
10.4.14 In March 2012, DECC published an updated voluntary CoP document detailing the
recommended approach for demonstrating compliance with EMF exposure limits. 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 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” (DECC, 2012, page 2). It implements
the ICNIRP guidance for AC fields under the terms of the 1999 EC Recommendation
in the UK context.
10.4.15 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 caseby-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 chapter.

10.4.18 However, as noted in the former HPA Phase One consultation response: “…because
of potential indirect adverse effects, ICNIRP recognises that practical policies need to
be implemented to prevent inadvertent harmful exposure of people with implanted
electronic medical devices and implants containing ferromagnetic materials, and
injuries due to flying ferromagnetic objects, and these considerations can lead to
much lower restrictions, such as 0.5 mT as advised by the International
Electrotechnical Commission” (former HPA Phase One consultation response (March
2013, page 7).
10.4.19 For clarity, the assessment is made against a value of 0.5 mT (protective against
indirect effects) and 40 mT (protective against direct effects) for static magnetic fields.
Compliance with these would also show compliance with the 400 mT value
mentioned by the former HPA.
10.4.20 Further explanation and justification for the 0.5 mT guideline value is given in
ICNIRP’s 2009 static fields guideline document, specifically in the Protective
Measures section.
10.4.21 Table 10.6 summarises the relevant AC (time-varying) and DC (static) field exposure
guidelines. For AC fields, the ‘basic restriction’ level is for induced current in the
central nervous system to protect health. The reference level for external fields
indicates a threshold beyond which the potential for induced current to exceed the
‘basic restriction’ should be investigated. The external field strengths sufficient to
induce current density at the ‘basic restriction’ level are specified by the former HPA
(on the basis of modelling undertaken by Dimbylow, 2005) and form the basis of the
CoP assessment levels.

10.4.16 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” (DECC, 2012, page 4).
10.4.17 The CoP, however, only covers AC fields. For DC fields, guideline values published
by ICNIRP in 1994 were used for the 1999 EC Recommendation adopted in the UK.
The 1994 guideline value for general public static magnetic field exposure is 40 mT.
ICNIRP published updated guideline values for public exposure in 2009, in which the
value for magnetic field strength (of 400 mT) is ten times higher (less stringent) than
the 1994 value. The 2009 guideline value of 400 mT is given by the former HPA in its
response for the Scoping Opinion.
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Table 10.6

Electric and magnetic field exposure guidelines.
Description

Occupational*

Public*

AC fields – 1998 ICNIRP Guidelines, as adopted in the UK in 2004 in the terms of the
1999 EC Recommendation and in the DECC 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

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

Magnetic field

500 µT

100 µT

‘Basic restriction’
equivalent external field.

Magnetic field

1,800 µT

360 µT

‘Basic restriction’
equivalent external field.

Electric field

46 kV m-1

9 kV m-1

Electric field

10 kV m

-1

10.4.22 Although ICNIRP released updated guidance in 2010 that gives a less stringent 200
µT reference level for general public AC magnetic field exposure (ICNIRP, 2010), the
1999 EC Recommendation remains the basis of UK policy.
10.4.23 The nature of receptors near the cable route may include both residential settings and
other exposure, such as transient exposure for pedestrians or in non-residential
buildings. As a conservative assumption, however, the assessment of magnetic field
impacts is made against the relevant general public exposure guidelines and against
the value quoted by the ICNIRP and former HPA for protection against indirect
adverse effects for static magnetic fields.

5 kV m-1
10.5.1

DC fields – 1994 ICNIRP Guidelines, as adopted in the UK in 2004 in the terms of the
1999 EC Recommendation, and 2009 ICNIRP Guidelines
1994 ICNIRP static field
guidelines.

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

2T

40 mT

2009 ICNIRP static field
guidelines.

Magnetic field.
Exposure of head
(occupational) and
continuous exposure
(public).

2T

400 mT

ICNIRP indirect effects
protective value.

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

n/a

0.5 mT

*The DECC Code of Practice (CoP) specifies that, given the terms of the 1999 EC
Recommendation, assessment of EMF exposure against the general ‘public’ exposure
guidelines should be undertaken where the duration of exposure is ‘significant’. This is
taken by the CoP be residential exposure and can also apply to specific settings such as
schools. Transient or occupational exposure would be subject to the less stringent
‘occupational’ exposure guidelines.
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The Project Two development is similar in terms of its nature and location to Project
One. The matters relevant to Project Two that were raised in the formal responses
from consultees for Project One and issues identified during pre-application
consultation on Project Two are set out in Table 10.7 and Table 10.8 below. All of
these matters have been taken forward in the EIA for Project Two and a response on
each matter in terms of Project Two is provided in Table 10.9 and Table 10.10.
Further details on the statutory and non-statutory consultation undertaken for Project
One and Project Two are set out in the Consultation Report.
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Table 10.7

Summary of matters raised in Project One consultation responses for air quality.

Consultee(s)

Issues raised on Project One which are applicable to Project
Two

How/where addressed within Project Two

Centrica

Potential impact on air quality at Centrica CCGT: “the air intake for our air cooled
CCGT system would come from the converter station site and building works could
increase dust which may interfere with that intake”.

An assessment of nuisance dusts has been undertaken for Project Two in
paragraphs 10.7.84 to 10.7.97.

East Lindsay District
Council, North East
Lincolnshire Council

Potential loss of amenity to local residents from dusts during construction.

The relevant Local Authorities (East Lindsay District Council, North Lincolnshire and
North East Lincolnshire Council) were consulted and community liaison meetings
were held.
An assessment of nuisance dusts has been undertaken for Project Two in
paragraphs 10.7.84 to 10.7.97.

“In terms of other possible human health impacts the HPA notes that the submitted
impact assessments do not appear to full[y] assess the possible impact of onshore
developments and cable works particularly in terms of assessing the potential
impact of… dust emissions and impacts of construction traffic on local air quality.”

An air quality assessment of the effect on local air quality, at human health
receptors and European and nationally designated ecological sites, has been
undertaken for road links that exceed criteria for air quality assessment of
construction traffic (i.e. 200 HDVs movements generated for a year or more, as per
EPUK, 2010): see paragraphs 10.7.84 to 10.7.110.

The Highways Agency Potential impacts from construction traffic and the cable crossings on the operation
of the Strategic Road Network (SRN).

Details of the traffic generated by the development are set out in Chapter 8: Traffic
and Transport.

IPC

Air quality impacts from the emission of dust from construction activities is one of
the main potential issues identified onshore.

An assessment of nuisance dusts has been undertaken for Project Two in
paragraphs 10.7.84 to 10.7.97.

Natural England/
JNCC

Potential impacts from traffic-related pollutants (i.e. PM10 and NO2) to designated
ecological sites (Ramsar, Special Protection Area (SPA), and Special Area of
Conservation (SAC) and Site of Special Scientific Interest (SSSI)) within 200 m of
any activity along the proposed cabling route.

The assessment of impacts from nuisance dusts and emissions from traffic for
Project Two considers the potential impacts at ecologically designated sites: see
paragraphs 10.7.84 to 10.7.110.

PINS

Potential impacts to the Humber Estuary.

The assessment of impacts from nuisance dusts and emissions from traffic for
Project Two considers the potential impacts at ecologically designated sites: see
paragraphs 10.7.84 to 10.7.110.

Resident – Brigsley
Parish Council

Potential loss of amenity, and impacts to health from dusts during construction.

An assessment of nuisance dusts has been undertaken for Project Two in
paragraphs 10.7.84 to 10.7.97.

Health Protection
Agency (HPA)
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Table 10.8

Summary of matters raised in Project One consultation responses for EMF.

Consultee(s)

Issue raised on Project One that are applicable to Project Two

How/where addressed within Project Two

IPC/PINS and HPA

Potential health impacts from EMF generated by the cables and HVDC converter /
HVAC substation should be assessed, in the context of advice from the HPA and
the voluntary Code of Practice published by DECC.

Worst case electric and magnetic field strengths have been calculated for Project
One and Project Two, and compared to the guideline exposure limits set to protect
public health, in line with the Code of Practice. EMF generated by Project Two
alone or cumulatively with Project One would be well within the guideline exposure
limits (see paragraphs 10.7.117 to 10.7.135 and paragraphs 10.8.58 to 10.8.71).

Brigsley residents
and Councillor

Request for further information regarding calculated EMF and health impacts
literature, and identification of a residence close to the cable route that was not
included in the Project One Preliminary Environmental Impact Report.

The residence was noted as a sensitive receptor in the assessment for Project
One. The closest properties to the cable route for Project Two are noted in
paragraph 10.7.54. A number of other residential properties will be close to the
route (shown in Figure 10-4), and for this reason the impact assessment for the
cable route has been made against public exposure guidelines, applicable to
residential exposure.
Further information regarding EMF calculations, health impacts and standards in
place to protect health was provided in several letters and a consultation meeting
in September 2012. This included calculated field strengths from Project Two on
the basis of design information available at that time.

North Coates Flying
Club

Questions regarding EMF strength at the flying club, and potential for impact on
light aircraft instruments and compass swings (calibration procedure).

Calculated EMF strength and information from Civil Aviation Authority guidance
regarding aircraft and EMF was provided in letters to the flying club. This included
calculated field strengths from Project Two on the basis of design information
available at that time.
During further consultation undertaken for Project Two, the flying club has stated
that it has “never opposed the installation of the cables” (letter in response to
Phase 2 consultation, 28 July 2014) and has not raised further questions regarding
EMF.
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10.5.2

A summary of the consultation that has taken place during the preparation of this
assessment for Project Two is set out in Table 10.9 and Table 10.10 below.

10.5.3

A Scoping Report for Project Two was submitted to the Planning Inspectorate (PINS)
in October 2012 (SMart Wind, 2012). Following consultation, PINS provided a
Scoping Opinion in November 2012 (PINS, 2012).

10.5.4

The first phase of consultation for Project Two took place alongside the fourth phase
of consultation for Project One during February and March 2013. These consultation
phases were synchronised to ensure the process of developing the projects
simultaneously was clearly set out and understood.

10.5.5

The Draft Environmental Statement for Project Two was consulted on during the
second phase of consultation, which took place during July 2014.

10.5.6

Further targeted consultation took place during Autumn 2014 in relation to minor
changes to the onshore cable route (including the route into the onshore HVDC
converter/HVAC substation), compounds, accesses and substation footprint.

10.5.7

Table 10.9 and Table 10.10, below, provide an overview of key issues raised during
consultation to date for Project Two and how these have been addressed in the
production of this Environmental Statement chapter. Further information can be found
in the Consultation Report.
Electromagnetic Fields

10.5.8

The PINS Scoping Opinion (2012) refers to advice on EMF from the former HPA. For
static magnetic fields this refers to the 400 mT ICNIRP guideline. For electric fields
and AC magnetic fields it refers to ICNIRP ‘reference levels’ of 5 kV m −1 and 100 μT
respectively. The reference levels are lower thresholds: compliance with the
reference levels will ensure that the basic restrictions are not reached or exceeded
(but exceeding the reference levels would not necessarily mean that guidelines are
breached).

10.5.9

The relevant guideline exposure levels on which the assessment has been based are
presented in Table 10.6. Consultation responses are summarised below in Table
10.10.
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Table 10.9

Consultation undertaken to date for air quality

Consultee
PINS

Form of response
Scoping Opinion

Date issued
raised
November 2012

Issues raised

How/where addressed

The SoS notes that impacts of changes to air quality or generation
of dust on these sites, in particular internationally designated sites
should be considered in the assessment. Appropriate cross
reference to the terrestrial ecology and nature conservation section
of the Environmental Statement should also be made.

An assessment of nuisance dusts has been
undertaken for Project Two in paragraphs 10.7.84 to
10.7.97. This assessment considers impacts at
human receptors and internationally designated
ecological sites as identified in Table 3.7 and Figure
3.2 of Chapter 3: Ecology and Nature Conservation.

The SoS recognises that inter-related effects could arise on
receptors also potentially affected by noise and vibration and traffic
and transport. Appropriate cross-reference to other topic chapters
within the Environmental Statement should be made.
It is understood from the Scoping Report that air quality impacts will
be assessed by identifying sources, pathways, and receptors of
impacts. A full description should be provided in the Environmental
Statement as to what methods, such as modelling, are to be used
to identify the magnitude of effects, sensitivity of receptors, and
significance of impacts. The Applicant should ensure the existing
available baseline air quality data is up to date and its coverage is
appropriate for the desk based review.
The SoS advises the Applicant to consult widely with key statutory
consultees and to consider the inclusion of monitoring in relation to
dust. It is noted that mitigation measures have been identified and
these should be presented within the Environmental Statement
where appropriate. Attention is drawn to the comments from East
Lindsey District Council on impacts to living conditions of local
residents.
SoS does not agree that impacts onshore air quality and health due
to emissions (including electromagnetic fields) during operation can
be scoped out of the assessment, given the information provided at
this stage.
The SoS agrees that offshore impacts to local and regional Air
Quality can be scoped out on the basis of the information provided
in Chapter 12.
East Lindsey
District Council

Scoping Opinion
(Response appended to
the Scoping Opinion)

November 2012

Assessment should include a map identifying by name and their full
postal address showing every property within 400 m of any
cable/pylon route. Change in population arising from the
development and its effect on property valuation, and its effect on
the general health, living conditions of local residents, and wellbeing of the local population and community.
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Inter-related effects are referred to in paragraphs
10.10.1 to 10.10.2.
A description of the methods used for assessment
has been provided in paragraphs 10.7.7 to 10.7.50.
Baseline data is summarised in paragraphs 10.6.3 to
10.6.16.
Consultation is summarised in Table 10.7 and Table
10.9.
Dust mitigation appropriate for the assessment risk
of dust impacts is summarised in Table 10.33.
An assessment of air quality impacts during the
operational phase has been addressed in
paragraphs 10.7.114 to 10.7.116. Dust-generating
activities are not proposed for this phase, and traffic
movements are anticipated to be minimal.

Figure 10-8 shows all residential receptors within 400
m of the order limits for the purposes of the air quality
impact assessment. The name of each property is
listed on the last sheet of Figure 12.1 in Chapter 12:
Inter-related Effects Onshore.
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Consultee
Centrica PLC

Form of response
Letter in response to
Phase Two consultation

Date issued
raised
29 July 2014

Issues raised
Page 8: “The Power Station’s gas turbines utilise large quantities of
air. In order to protect the turbines from damage, and to ensure their
efficient operation, air is passed through a filtration system prior to
entering the turbines.

How/where addressed
An assessment of nuisance dusts has been
undertaken for Project Two in paragraphs 10.7.84 to
10.7.97.

Any increase in dust or other airborne particulates would potentially
require early change of these filters. This would result in a significant
detrimental impact on the operation of the Power Station, as it would
need to be temporarily shut down during the changing of the filters
and would not be able to generate electricity during this period. Any
such shutdown would both prevent Centrica from assisting in
meeting National energy demands and result in a loss of revenue for
Centrica. It would also result in significant costs to Centrica
associated with the replacement of the filters.
Given the proximity of the Power Station to the proposed the
Converter / Substation site there is the potential for an impact on
operations at the Power Station from dust particles emitted from
construction activities (including vehicle movements), particularly on
the turbine filters.
Accordingly, it is important that mitigation measures e.g. PreConstruction Engagement, approval of a Dust Management Plan,
Site Management and Monitoring, Reimbursement of Costs incurred
resulting from the Project, etc. are required as part of the DCO to
avoid significant impact on the Power Station.”
East Lindsey
District Council

Letter in response to
Phase Two consultation

10 July 2014

Page 1: “You will recall this council didn’t oppose the principle of a
buried cable in this part of the district but wish to reiterate the
concerns previously expressed namely that the effects on habitats at
Horseshoe Point, effect on living conditions of local residents during
the construction phase, possible sterilisation of land due to
electromagnetic effects and effects on hedgerow and trees on or
near the cable route, are all carefully considered. This is particularly
in the light of possible cumulative effects of two schemes running
concurrently or at staggered time periods.”

An assessment of nuisance dusts and potential traffic
impacts during the construction phase has been
undertaken for Project Two in paragraphs 10.7.84 to
10.7.97.

Local Resident Brigsley

Written feedback
received by e-mail
following consultation
event at Grimsby Town
Hall

22 July 2014

Page 1: request for anticipated volume of traffic (total/daily) that is
expected to use the haul road and a breakdown of the anticipated
time frame for its use; request for more information relating to the
construction period when the construction compound adjacent to
Waltham Road, Brigsley will be in use (including anticipated volume
of traffic).

An assessment of nuisance dusts and potential traffic
impacts during the construction phase has been
undertaken for Project Two in paragraphs 10.7.84 to
10.7.97.
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Consultee
North
Lincolnshire
Council

Form of response
Written response to
Phase Two Consultation

Date issued
raised
01 December
2014

Issues raised
Environmental Health Response: “2. Construction phase: Light
pollution, Dust and Air Quality
During the construction phase there is the potential for residents to
be subjected to considerable disturbance due to light pollution,
noise & vibration and dust. However, Requirement 8 of the Draft
Development Consent Order provides appropriate means of control
to minimise these impacts.”
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How/where addressed
An assessment of nuisance dusts has been
undertaken for Project Two in paragraphs 10.7.85 to
10.7.98.
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Table 10.10 Consultation undertaken to date for EMF.
Consultee
PINS

Form of
response
Scoping Opinion

Date
issued
raised
November
2012

Issues raised

How/where addressed

Paragraph 3.23: “The SoS does not agree that impacts
onshore air quality [sic] and health due to emissions
(including electromagnetic fields) during operation can
be scoped out of the assessment…”
Paragraph 3.104: “Attention is drawn to the comments of
East Lindsey District Council on impacts to living
conditions of local residents including any
electromagnetic effects. Comments from Brigsley Parish
Council also related to concerns regarding the magnetic
field of the installed operational cable. The SoS also
refers the Applicant to guidance from the Health
Protection Agency highlighted in their response.”

An assessment of potential for health impacts due to EMF in the operational
phase is made in this chapter, with the results detailed in paragraphs 10.7.117 to
10.7.135. The nearest residential receptors are identified in paragraph 10.7.54.
The consultation responses detailed in this table and in Table 10.8 show that the
Applicant has undertaken consultation and provided information regarding EMF to
stakeholders including local residents, Councillors and the North Coates flying
club.

Brigsley
Parish
Council

Scoping Opinion

19 October
2012

“The Brigsley Parish Council would like the following
information to be considered… SMart Wind to
continually accommodate concerns raised re magnetic
field of cable.”

The consultation responses detailed in this table and in Table 10.8 show that the
Applicant has undertaken consultation and provided information regarding EMF to
stakeholders including local residents, Councillors and the North Coates Flying
Club.

HPA

Phase One
consultation

12 March
2013

Page 6: “There is a potential health impact associated
with electric and magnetic fields around substations and
the connecting cables or lines.” The HPA also provided
information regarding EMF, the Government’s position,
and a link to the DECC Code of Practice for EMF.

An assessment of potential for health impacts due to EMF is made in this chapter,
with the results detailed in paragraphs 10.7.117 to 10.7.135. The nearest
residential receptors are identified in paragraph 10.7.54.

Page 3: a separate section of the Environmental
Statement should summarise the impact on public health
assessed in other sections of the application, without
duplication.
Page 6: “There is evidence that, in some cases,
perception of risk may have a greater impact on health
than the hazard itself.”

This chapter addresses the potential for health impacts from EMF. Other
environmental impacts with potential to affect health (such as socio-economic or
noise impacts) are addressed in the relevant chapters; however, a separate
chapter giving a health-specific summary is not provided, as this would not be
proportionate in level of detail to the degree of potential impacts, in line with the
HPA’s view expressed on page 1 that “In terms of the level of detail to be included
in ESs, the HPA recognises that the differing nature of projects is such that their
impacts will vary. The HPA’s view is that the assessments undertaken to inform
the ES should be proportionate to the potential impacts of the proposal.”
This chapter has sought to address perception of risk by providing a summary of
the health evidence base underlying the public exposure guidelines for EMF
(paragraphs 10.7.57 to 10.7.79), as well as a transparent assessment including
calculation details (Volume 6, Annex 6.10.1: Electromagnetic Fields Study) to
show compliance with those guidelines. In addition, as noted in Table 10.8, the
Applicant has engaged directly with stakeholders through meetings and letters
regarding EMF and health.
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Consultee
East Lindsey
District
Council

East Lindsey
District
Council

Form of
response
Scoping Opinion

Phase Two
consultation

Date
issued
raised
October
2012

10 July
2014

Issues raised

How/where addressed

Section G: “The impact of electro magnetic fields should
be assessed along the cable route.”

An assessment of potential for health impacts due to EMF is made in this chapter,
with the results detailed in paragraphs 10.7.117 to 10.7.135. The nearest
residential receptors are identified in paragraph 10.7.54.

Section L: “A map identifying by name and their full
postal address showing every property within 400 m of
any cable/pylon route. Change in population arising from
the development and its effect on property valuation, and
its effect on the general health, living conditions of local
residents, and well-being of the local population and
community.”

Figure 10-8 shows all residential receptors within 400 m of the order limits for the
purposes of the air quality impact assessment. The name of each property is listed
on the last sheet of Figure 12.1 in Chapter 12: Inter-related Effects Onshore.

Page 1: “You will recall this council didn’t oppose the
principle of a buried cable in this part of the district but
with to reiterate the concerns previously expressed
namely that the effects on habitats at Horseshoe Point,
effect on living conditions of local residents during the
construction phase, possible sterilisation of land due to
electromagnetic effects and effects on hedgerow and
trees on or near the cable route, are all carefully
considered. This is particularly in the light of possible
cumulative effects of two schemes running concurrently
or at staggered time periods.”

A response was made by email in September 2014 confirming that SMart Wind
“will ensure the electrical transmission system complies with UK and
internationally recognised guidelines for magnetic and electric field exposure and
will not result in the sterilisation of land.” (page 1)
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Potential impacts on general health and living conditions in relation to EMF are
addressed in this chapter.

An assessment of the potential health impacts due to EMF is made in this chapter,
with the results detailed in paragraphs 10.7.117 to 10.7.135.
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Baseline nitrogen dioxide (NO2) monitoring data
Methodology to Inform Baseline
10.6.1

The proposed Project Two onshore infrastructure (both the indicative onshore cable
route and the HVDC converter/HVAC substation site at North Killingholme) is
immediately adjacent to Project One. The synergies were identified at an early stage
and the environmental surveys were designed to inform the baseline for both the
Project One and Project Two EIAs.

10.6.2

The baseline is the existing air quality and EMF without Project One. To the extent
that there would be changes in the assessment when considered with the Project
One development, these are considered in the Cumulative Impact Assessment
section later in this chapter.
Air Quality

10.6.3

10.6.6

Table 10.11 Monitored annual-mean NO2 concentrations (μg.m-3).

The sources of data on background air quality used within this assessment were
obtained from:


The road links subject to air quality assessment are located predominantly in North
Lincolnshire, West Lindsey and North East Lincolnshire. NLC carries out automatic
monitoring of NO2 at three locations, two in urban industrial locations and one in an
industrial location, but none in an urban background location. NELC does carry out
automatic monitoring at an urban background location, but only for particulate matter
and not for NO2. NELC carries out automatic monitoring at three roadside locations
but these are not suitable for characterising baseline concentrations. WLC carries out
automatic monitoring at one urban background location. The most recent measured
annual-mean concentrations measured at urban background, urban industrial and
industrial locations are shown in Table 10.11.

Local
Authority

2010

Air Quality Review and Assessment documents prepared by ELDC, NELC,
WLDC and NLC;



North Lincolnshire Air Quality Online, for monitoring data; and



Defra, which produces projections of pollutant concentrations for years from
2010 to 2030 for each 1 km grid square in the UK.

North
Lincolnshire
Council

Local authority air quality review and assessment
10.6.4

Air quality in East and West Lindsey is generally very good and neither ELDC nor
WLDC has designated any AQMAs, as concentrations of all pollutants are below the
relevant objective and limit values (WLDC, 2010).

10.6.5

AQMAs have been designated by NELC (NELC, 2012) and NLC (NLC, 2010). The
nearest AQMA area is located at Immingham and was designated due to high levels
of particulates (PM10) associated with HGV movements to and from the port. At the
point nearest the cable route for Project Two, this AQMA is approximately 3 km to the
north east of Project Two. There are no AQMAs within the study area for Project Two.

Site location

Monitored annual-mean background NO2
concentrations (μg.m-3)

West Lindsey
Council

2011

2012

2013**

Low Santon (industrial)

19

19

19

16

Scunthorpe Town
(AURN) (urban
industrial)

20

20

20

26

Killingholme (urban
industrial)

21

21

21

22

Gainsborough
Cemetery (urban
background)

18

16

16

*

*data not yet available
**provisional data, not yet ratified

10.6.7

The monitored annual-mean NO2 concentrations range from 16 to 26 μg.m-3, well
below the AQS objective of 40 μg.m-3.
Defra NO2 background data

10.6.8
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Defra provides estimates of NO2 concentrations across the UK on maps with a spatial
resolution of 1 km2, for each year from 2011 to 2030. The road links subject to air
quality assessment cover a wide area. The average estimated annual-mean NO2
concentration in 2011 for the NLC, WLC and NELC districts has been calculated. The
estimated overall average background Defra pollutant concentration is provided in
Table 10.12.
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Table 10.12 Defra estimated background NO2 concentrations (μg.m-3) for the road links.

Pollutant

Table 10.13 Monitored annual-mean background PM10 concentrations (μg.m-3).

Defra mapped background NO2 concentration estimate for 2011
(μg.m-3)

Site location

Monitored annual-mean background PM10
concentrations (μg.m-3)
2010

NO2

10.6.9

13
North
Lincolnshire
Council

The average estimated background Defra NO2 concentration of 13 μg.m-3 is well
below the background NO2 concentration of 40 μg.m-3.
Selection of appropriate background NO2 concentration

North East
Lincolnshire
Council

-3

10.6.10 Monitoring data indicate that NO2 concentrations are 16 to 26 μg.m in nearby
industrial and urban areas. The Defra estimate of background concentration in the
region of interest is 13 μg.m-3. This estimate is reasonable, as total NOx
concentrations in rural locations are likely to be lower than an urban-industrial,
industrial, or even urban background locations. The Defra background concentration
estimate of 13 μg.m-3, has therefore been used to set the baseline for NO2 in this
assessment.
10.6.11 Historically, the view has been that background traffic-related NO2 concentrations in
the UK would reduce over time, due to the progressive introduction of improved
vehicle technologies and increasingly stringent limits on emissions. However, the
results of recent monitoring across the UK suggest that background annual-mean
NO2 concentrations have not decreased in line with expectations. Therefore, to
provide a conservative assessment, annual-mean background NO2 concentrations
have not been reduced for future years and the Defra estimate for the background for
2011, 13 μg.m-3, has been used to set the background for the assessment.

2011

2012

2013

Appleby Village
(urban
background)

19

22

18

21

South Ferriby
(urban
background)

21

23

23

28

Woodlands
Avenue,
Immingham
(urban
background)

26

28

26

25

10.6.13 The monitored annual-mean PM10 concentrations range from 18 to 28 μg.m-3, well
below the AQS objective of 40 μg.m-3.
Defra particulate matter background data
10.6.14 Defra provides estimates of particulate matter concentrations across the UK on maps
with a spatial resolution of 1 km2, for each year from 2011 to 2030. The order limits,
along with the road links for air quality assessment, cover a wide area. The average
annual-mean PM10 and PM2.5 concentration estimates in 2011 for the NLC, WLDC
and NELC districts have been calculated. The overall average background Defra
pollutant concentration estimates of PM10 and PM2.5 are provided in Table 10.14.

Baseline Particulate Matter (PM10 and PM2.5)
Monitoring data
10.6.12 Within the study area, particulate matter is measured by NLC at two urban
background locations, and by NELC at one urban background location. The most
recent annual-mean PM10 concentrations monitored in urban background locations
are presented in Table 10.13.
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Table 10.14 Defra mapped annual mean background PM10 and PM2.5 concentrations
(μg.m-3).
Average Defra concentration (μg.m-3) estimates

Pollutant
PM10

19

PM2.5

11

Selection of appropriate background particulate matter concentration

10.6.21 Magnetic field strength can be calculated from established physical laws. Calculation
results have been shown to correlate well with measured EMF strength from
operational power lines (Swanson, 1995). The magnetic field strength has been
calculated for the expected worst case scenario with greatest load that would lead to
the strongest magnetic field. Details of the calculation approach are given in Volume
6, Annex 6.10.1: Electromagnetic Fields Study. Note that throughout the document,
magnetic flux density B (in tesla) is referred to as ‘magnetic field strength’, to reflect
the widespread colloquial usage. It does not represent magnetic field strength H in
A.m-1. Reference levels and basic restriction equivalent external field strengths in
guideline exposure limits are for the B field, expressed in tesla.

10.6.15 The average Defra background PM10 and PM2.5 concentration estimates are well
below the relevant AQS objectives of 40 μg.m-3 and 25 μg.m-3 respectively.
10.6.16 The highest monitored PM10 concentration of 28 μg.m-3 has been used as a worstcase background level for the assessment of construction dust and traffic impacts.
For PM2.5, the Defra mapped concentration estimate of 11 μg.m -3 has been used as
the background level.
Electromagnetic Fields
10.6.17 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 all the processes of
chemistry. EMFs occur naturally within the human body (through nerve and muscle
activity) and also arise from the magnetic field created by Earth and electric fields in
the atmosphere.
10.6.18 The sources of EMF with which this chapter is concerned are static fields and
extremely low frequency (ELF) EMF in the range below 300 kilohertz (kHz). As a rule,
at higher frequencies the electric and magnetic fields are coupled together and as the
frequency decreases the coupling decreases. At 50 Hz used for AC electricity
transmission it is appropriate to think in terms of separate electric and magnetic fields.
Similarly, it is appropriate to consider electric and magnetic fields separately for DC
transmission (0 Hz).
10.6.19 Unlike ionizing radiation found in the upper part of the electromagnetic spectrum
(such as gamma rays given off by radioactive materials, cosmic rays and X-rays),
static and ELF electric and magnetic fields cannot break the bonds that hold
molecules in cells together and, therefore, cannot directly produce ionization. This is
why ELF EMF are categorised as ‘non-ionising radiation’.
10.6.20 Strong electric or magnetic fields have the potential to cause adverse human health
impacts. Public exposure guideline limits have been adopted in the UK that are set to
protect against known health effects from induced current or electric fields in the
central nervous system. They are summarised in Table 10.6.

Electric Fields
10.6.22 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 fields are measured in units of
volts per meter (V m-1), typically given as thousand volts per meter (kV m -1) when
discussing strength close to power lines.
10.6.23 Generally, the higher the voltage, the greater the electric field. However, both static
and AC electric fields are readily screened by metal, many building materials and
other solid material, and to an extent by trees, hedges and other similar materials.
Magnetic Fields
10.6.24 Magnetic fields are produced by current, which is the flow of electricity. Anything that
uses or carries AC mains electricity is potentially a source of power-frequency
magnetic fields, which are distinct from the Earth’s natural (static) magnetic field.
10.6.25 Magnetic field strength (flux density) can be measured in units of tesla (SI system) or
gauss (CGS system), with tesla being most common in the UK / Europe and gauss
more commonly used in the US. The units used in this chapter are generally
thousandths of tesla (milli-tesla or mT) or millionths of tesla (micro-tesla or µT). 100
µT is equal to 1 G (one gauss).
10.6.26 The strength of both static and time-varying magnetic fields from electrical equipment
depends on the current carried by it, where generally, the higher the current, the
higher 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.
10.6.27 The Earth’s natural static magnetic field varies in strength between approximately
30 µT at the equator and 60 µT at the poles, being approximately 50 µT in England.
AC (time-varying) EMF are localised to sources (e.g. household appliances, power
lines) and no generally-established background level would be applicable.
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Key Parameters for Assessment
10.7.1

This section outlines the likely air quality impacts and health impacts due to EMF, and
effects associated with the onshore elements of Project Two, including a description
of the approach to each assessment.
Air Quality

10.7.2

The assessment scenarios listed in Table 10.15 have been selected as those having
the potential to result in the greatest effect on an identified receptor or receptor group.
These scenarios have been selected from the details provided in the project
description (Volume 1, Chapter 3: Project Description) in order to inform a ‘worst case
scenario’. The proponent is confident that effects of greater adverse significance than
those presented here are not predicted to arise should any other development
scenario based on details within the project design envelope (e.g., different cable
layout) be taken forward in the final design scheme.
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Table 10.15 Design envelope scenario considered within assessment of potential impacts on air quality.
Potential impact

Direct/indirect

Maximum adverse scenario

Justification

Construction in the intertidal area is expected to be
within a five year window with cable ducting and
cable pulling being undertaken in the first phase, and
the remainder of the cable pulling being carried out
over a number of subsequent phases.

The potential for dust generation during demolition,
earthworks and construction is dependent on: size of
earthworks/demolition/construction and vehicle
movements (trackout), methods used, ground
material (e.g. soil type), and the works duration. As
such, the maximum areas and duration and worst
case methods and ground condition are assessed.

Construction phase
The temporary impacts of construction at the landfall
may affect receptors sensitive to dust (human and
ecological).

Direct

Construction at the landfall and elsewhere onshore is
limited to the area within the order limits. For the
purposes of assessing impacts from construction
dusts, the area of construction has been assessed as
that within the order limits and the distance from the
order limit has been used as a worst case.
The temporary impacts of construction of the cable
route and construction site access may affect
receptors sensitive to dust (human and ecological).

Direct

The onshore construction programme (including all
phases and gaps between phases) will be completed
within five and a half years with cable ducting and
cable pulling being undertaken in the first phase, and
the remainder of the cable pulling being carried out
over a number of subsequent phases.
Construction of the onshore cable-route is limited to
the area within the order limits. For the purposes of
assessing impacts from construction dusts, the area
of construction has been assessed as that within the
order limit and the distance from the order limit has
been used as a worst case.

The temporary impacts of the onshore HVDC
converter / HVAC substation construction may affect
receptors sensitive to dust (human and ecological).

Direct

Construction of the substations is expected to be
within a five year window and carried out over up to
four phases.
Construction of the onshore HVDC converter / HVAC
substation is limited to the area within the order
limits. For the purposes of assessing impacts from
construction dusts, the area of construction has been
assessed as that within the order limit and the
distance from the order limit has been used as a
worst case.
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The potential for dust generation during demolition,
earthworks and construction is dependent on: size of
earthworks/demolition/construction and vehicle
movements (trackout), methods used, ground
material (e.g. soil type), and the works duration. As
such the maximum areas and duration and worst
case methods and ground condition are assessed.

The potential for dust generation during demolition,
earthworks and construction is dependent on: size of
earthworks/demolition/construction and vehicle
movements (trackout), methods used, ground
material (e.g. soil type), and the works duration. As
such the maximum areas and duration and worst
case methods and ground condition are assessed.
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Potential impact
The temporary impacts due to construction traffic may
affect human and ecological receptors.

Direct/indirect

Maximum adverse scenario

Justification

Direct

Exceedance of EPUK thresholds for air quality
assessment of construction traffic occurs on ten road
links (see Table 10.28).

The number of HDV movements generated by
construction-related activities for Project Two is
expected to exceed the EPUK threshold for air
quality assessment of 200 movements per day, over
a period of a year or more on ten road links.
The number of HDV movements generated by
construction-related activities for conctruction of
Project One and Project Two simultaneously is
expected to exceed the EPUK threshold for air
quality assessment of 200 movements per day, over
a period of a year or more on thirteen road links.
At all other road links the effects are expected to be
negligible in terms of the effect on local air quality, at
human health receptors and European and nationally
designated ecological sites.
At the road links where the EPUK threshold for air
quality assessment is exceeded an air quality
assessment has been undertaken assuming the
highest traffic figures (i.e. those for the worst case
construction phase, and this is consistent with the
approach in the Transport Chapter: see Chapter 8:
Traffic and Transport).

Direct

No new above ground excavation works are
expected during operation. Should repairs to the
cable become necessary, the cable would be
accessed at the relevant jointing pits and pulled
between them. Access to the link boxes, jointing pits
and transition jointing bays will be via existing roads,
tracks and field gates, with the permission of the
landowner. These visits would be made by light
vehicles only.
In the unlikely event that a larger vehicle is required
to access the jointing pits or transition bays, and
existing roads and tracks do not allow suitable
access, a temporary metal track (or similar) would be
constructed to gain access.

There would be no significant sources of atmospheric
pollutant releases from mobile sources (vehicular
traffic) or stationary sources; therefore, there would
be no significant air quality effects during the
operation of Project Two. Consequently, further detail
on the magnitude of the impact, sensitivity of
receptor, significance of effect and future monitoring
has not been provided.

Regular inspections of the onshore cable will be
conducted via link boxes. The onshore HVDC
converter / HVAC substation will be designed to be
unmanned during operation.
Maintenance visits will either be weekly (for the
HVDC station option) or monthly (HVAC station).
These visits are likely to be made by light vehicles
only and would use the existing road network and the

Details of the traffic generation of the operation and
decommissioning phases of development are set out
in Section 8.6 of Chapter 8: Traffic and Transport.
The operation of the HVDC converter/HVAC
substation will generate a small number of staff trips
with occasional maintenance vehicle movements.
The number of vehicle movements generated during
this phase is anticipated to be negligible, and an

Operation phase
The impacts due to operation of the underground
onshore cables and onshore HVDC converter / HVAC
substation traffic may affect human and ecological
receptors.
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Potential impact

Direct/indirect

Maximum adverse scenario

Justification

permanent HVDC converter/HVAC substation access
constructed as part of the project. It is not
anticipated, but it might be necessary for a larger
component part of the onshore HVDC converter /
HVAC substation to be replaced and access may be
required for larger vehicles and HGVs, which would
also use the existing road network and HVDC
converter/HVAC substation access constructed as
part of Project Two.
No exceedances of EPUK thresholds are anticipated
on any road link during operation (paragraph 10.2.6).

assessment of traffic impacts has been scoped out
for this phase.

Decommissioning phase
The temporary impacts of decommissioning of the
cable route may affect receptors sensitive to dust
(human and ecological).

Direct

Cables to be left in place in ground, with end sealed
and securely buried.

To minimise the environmental disturbance during
decommissioning the onshore cables will be left in
place in the ground with the cable ends cut at the
onshore substation, sealed and securely buried as a
precautionary measure. No works are currently
expected to be required for decommissioning along
the onshore cable route corridor. As a worst case the
study area for the decommissioning phase includes
the landfall and onshore substation site.

The temporary impacts of decommissioning of the
onshore HVDC converter / HVAC substation may
affect receptors sensitive to dust (human and
ecological).

Direct

If complete decommissioning is required, all
elements of the onshore HVDC converter / HVAC
substation would be removed, site reinstated to
original condition or for alternative use.

In practice impacts from decommissioning are likely
to be less than during construction. Therefore,
assessing impacts during decommissioning on the
same basis as impacts during the construction phase
represents worst case.
As a worst case the study area for the
decommissioning phase includes the landfall and
onshore substation site.

The temporary impacts due to traffic may affect
human and ecological receptors during the
decommissioning phases.

Direct

No exceedances of EPUK thresholds are anticipated
on any road link (paragraph 10.2.7) (or appropriate
threshold applicable at time of decommissioning).

Details of the traffic generation of the operation and
decommissioning phases of development are set out
in Section 8.6 of Chapter 8: Traffic and Transport of
the ES. The decommissioning of the cable route and
the HVDC converter/HVAC substation will generate
significantly less traffic than the construction phase.
The number of vehicle movements generated during
this phase is anticipated to be negligible, and an
assessment of traffic impacts has been scoped out
for this phase.
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Electromagnetic Fields

Scheme parameters assessed
Potential impact

10.7.3

10.7.4

10.7.5

10.7.6

The assessment scenarios listed in Table 10.6 have been selected as those having
the potential to result in the greatest peak magnetic field strength from the Project
Two cables and HVDC converter / HVAC substation. These scenarios have been
selected from the details provided in the project description (Volume 1, Chapter 3:
Project Description). Effects of greater adverse significance are unlikely to arise
should any other development scenario based on the details within the project design
envelope (e.g. different cable layout) to that assessed here be taken forward in the
final design scheme. The cable layouts that these parameters describe are illustrated
in Figure 10-2 and Figure 10-3.
The project description includes a further scenario in which the transmission capacity
of Project Two is constructed in two phases, with one phase using HVAC technology
and the other HVDC. This scenario has not been assessed in detail as the all-HVAC
and all-HVDC scenarios provide a worst-case assessment of maximum EMF strength
generated using either technology.
The strongest source of electric and magnetic fields at a substation boundary is
typically where cables or overhead lines enter and exit it. These can be used as a
conservative proxy for public exposure to EMF from the substation outside its
boundary. As underground cables produce no electric field above ground level, a 400
kV overhead line example published by National Grid is used as a proxy for electric
field exposure.

Parameter

Public exposure to EMF
due to operation of
installed HVDC cables.

Public exposure to EMF
due to operation of
HVDC converter / HVAC
substation.

Table 10.16 Design envelope scenario considered within assessment of potential
impacts of EMF.
Potential impact

Justification
Parameter

Construction phase

Decommissioning
phase

Value

No impact as the cable and HVDC converter / HVAC substation
would not be energised.

Operation phase
Public exposure to EMF
due to operation of
installed HVAC cables.

Depth

0.7 m

Cable spacing

3m

Phase core spacing

0.25 m

Current

967 A

Layout

Five 3-phase AC

Value
circuits, horizontal
(not trefoil) burial.

Potential cumulative effects from the combined operation of Project Two and Project
One cables are assessed in Section 10.8.

Scheme parameters assessed

Justification

Parameters that
would cause the
greatest peak
magnetic field
strength at 1 m
above ground
level.
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Depth

0.7 m

Cable spacing

3m

Phase core spacing

0.5 m

Current

2,000 A

Layout

Two DC circuits,
horizontal (not
trefoil) burial.

Magnetic field

400 kV underground
cable example
published by
National Grid.

Electric field

400 kV overhead line
example published by
National Grid.

Parameters that
would cause the
greatest peak
magnetic field
strength at 1 m
above ground
level.

Cable or
overhead line
entering/exiting a
typical substation
would be the
strongest source
of electric or
magnetic field at
its perimeter.
Therefore
conservative
examples used
as a proxy for the
value that
substation EMF
at perimeter
would be below.

No impact as the cable and HVDC converter / HVAC substation
would not be energised.

sdf

Assessment Criteria and Impact Assessment Methodology

5 x 360MW HVAC Circuits – Project 2

Air Quality
Profile extends
up to 15m away
from trench

Profile extends
up to 15m away
from trench

Assessment of construction dust

Measurement Profile

Dust is the generic term used to describe particulate matter in the size range 1-75 µm
in diameter (British Standards Institute, 1983). Particles greater than 75 µm in
diameter are termed grit rather than dust.

10.7.8

Dusts can contain a wide range of particles of different sizes. The normal fate of
suspended (i.e. airborne) dust is deposition. The rate of deposition depends largely
on the size of the particle and its density; together these influence the aerodynamic
and gravitational effects that determine the distance it travels and how long it stays
suspended in the air before it settles out onto a surface. In addition, some particles
may agglomerate to become fewer, larger particles; whilst others react chemically.

10.7.9

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

0.7m

1m

10.7.7

3m

360MW
245kV HVAC

360MW
245kV HVAC

3m

360MW
245kV HVAC

3m

360MW
245kV HVAC

3m

360MW
245kV HVAC

Figure 10-2 Project Two HVAC indicative cable layout that would produce greatest
magnetic field.

2 x 900 MW Circuits – Project Two
Profile extends up to
25 m away from
trench

1m

Profile extends up to
25 m away from
trench

PM10 particles, those up to 10 µm in diameter, 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, such deposited dust can potentially have adverse effects on
vegetation and fauna at sensitive habitat sites.

0.7

10.7.10 Concentration-based limit values and objectives have been set for the PM 10
suspended particle fraction, but no statutory or official numerical air quality criterion
for deposited dust annoyance or nuisance has been set at a UK, European or World
Health Organisation (WHO) level. Construction dust assessments have tended to be
risk based, focusing on the appropriate measures to be used to keep dust impacts at
an acceptable level.

0.5m

900 MW
2000 Amps



3m

900 MW
2000 Amps

Figure 10-3 Project Two HVDC indicative cable layout that would produce greatest
magnetic field.
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10.7.11
The Institute of Air Quality Management (IAQM) has issued guidance on
assessment of dust, the latest guidance being Guidance on the assessment of dust
from demolition and construction (IAQM, 2014), which replaces Guidance on the
Assessment of the Impacts of Construction on Air Quality and the Determination of
their Significance (IAQM, 2012). The then-current methodology within the 2012 IAQM
guidance document was used for the assessment of dusts from Project One, whereas
the latest 2014 version has been used in this assessment for Project Two. The
methodology in the revised guidance is based on the same principles as the previous
version; however, there are a few notable differences in the methodology. The latest
version does not assess the risk of impacts at specific receptor locations; rather it
assesses the overall risk of impacts on the local area (based on the same principles).
Additionally, the revised guidance is more explicit in how it distinguishes the separate
impacts from the different construction activities (demolition, earthworks, construction,
and track out) and the impacts at ecological receptors. For information, the receptors
used for assessment of nuisance dusts in Project One are shown in Figure 10-4.
10.7.12 The aim of the latest guidance continues to be to estimate the impacts of both PM10
and dust through a risk-based assessment procedure. The IAQM guidance document
states: “The impacts depend on the mitigation measures adopted. Therefore the
emphasis in this document is on classifying the risk of dust impacts from a site, which
will then allow mitigation measures commensurate with that risk to be identified”
(IAQM, 2014, page 4).
10.7.13 The IAQM guidance provides a methodological framework, but notes that
professional judgement is required to assess effects: “This is necessary, because the
diverse range of projects that are likely to be subject to dust impact assessment
means that it is not possible to be prescriptive as to how to assess the impacts. Also
a wide range of factors affect the amount of dust that may arise, and these are not
readily quantified” (IAQM, 2014, page 30).
10.7.14 Consistent with the recommendations in the IAQM guidance, a risk-based
assessment has been undertaken for the development, using the well-established
source-pathway-receptor approach:


The dust impact (the change in dust levels attributable to the development
activity) at a particular receptor will depend on the magnitude of the dust source
and the effectiveness of the pathway (i.e. the route through the air) from source
to receptor.



The effects of the dust are the results of these changes in dust levels on the
exposed receptors, for example annoyance or adverse health effects. The effect
experienced for a given exposure depends on the sensitivity of the particular
receptor to dust. An assessment of the overall dust effect for the area as a whole
has been made using professional judgement taking into account both the
change in dust levels (as indicated by the dust impact risk for individual

receptors) and the absolute dust levels, together with the sensitivities of local
receptors and other relevant factors for the area.
10.7.15 The organisation engaged in assessing the overall risks should hold relevant
qualifications and/or extensive experience in undertaking air quality assessments.
The RPS air quality team members involved at various stages of this assessment
have professional affiliations that include Member of the Institute of Air Quality
Management, Chartered Chemist, Chartered Scientist, Chartered Environmentalist
and Member of the Royal Society of Chemistry and have the required academic
qualifications for these professional bodies.
10.7.16 This assessment does not consider the air quality impacts of dust from any
contaminated land or buildings. If contaminated land is identified within the order
limits, the impacts will be assessed in other technical discipline chapters.
Source Magnitude
10.7.17 The IAQM guidance gives examples of the dust emission magnitudes for demolition,
earthworks and construction activities and track-out. These example dust emission
magnitudes are based on the site area, building volume, number of HDV movements
generated by the activities and the materials used. These example magnitudes have
been combined with the duration of construction activities and the resulting ranking of
source magnitude is set out in Table 10.17.
Table 10.17 Risk allocation – source (dust emission magnitude).
Features of the source of dust emissions
Demolition – building over 50,000 m3, 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 m2, 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 m3, activities include
piling, on-site concrete batching, sand blasting. Period of activities more
than two years.
Track-out – 50 HDV outwards movements in any one day, potentially
dusty surface material (e.g. High clay content), unpaved road length >
100 m.
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Dust emission
magnitude
Large
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Features of the source of dust emissions

Dust emission
magnitude

Demolition – building between 20,000 to 50,000 m3, potentially dusty
construction material and demolition activities 10 to 20 m above ground
level.
Earthworks – total site area between 2,500 to 10,000 m2, moderately
dusty soil type (e.g. silt), five to ten heavy earth moving vehicles active at
any one time, formation of bunds 4 to 8 m in height, total material moved
20,000 to 100,000 tonnes.
Construction – total building volume between 25,000 and 100,000 m3,
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.
Track-out – 10 to 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 m3, 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 m2. 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 m3, use of
construction materials with low potential for dust release (e.g. metal
cladding or timber). Period of construction activities less than one year.
Track-out – < 10 HDV outwards movements in any one day, surface
material with low potential for dust release, unpaved road length < 50 m.

Small

10.7.19 As noted in the IAQM guidance, a number of attempts have been made to categorise
receptors into high, medium and low sensitivity categories; however, there is no
unified sensitivity classification scheme that covers the quite different potential effects
on property, human health and ecological receptors. Table 10.18 and Table 10.19 set
out the IAQM basis for categorising the sensitivity of people, property and ecological
receptors to dust and PM10.

Pathway and receptor – sensitivity of the area
10.7.18 Pathway means the route by which dust and particulate matter may be carried from
the source to a receptor. The main factor affecting the pathway effectiveness is the
distance from the receptor to the source. The orientation of the receptors to the
source compared to the prevailing wind direction is a relevant risk factor for longduration construction projects; however, short-term construction projects may be
limited to a few months when the most frequent wind direction might be quite
different, so adverse effects can potentially occur in any direction from the site
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Table 10.18 Sensitivities of people and property receptors to dust.
Receptor
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.

Receptor
Sensitivity

horticultural)

High

Residential properties.



Museums and other culturally important collections.



Medium and long-term car parks and car showrooms.

Principles:

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.

Short-term car parks.





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

Sensitivity
High

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

Indicative examples:Medium



Residential properties.



Schools, hospitals and residential care homes.

Principles:

Medium

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:

Parks, places of work.

Principles:-





Principles:-

Indicative examples:

Footpaths and roads

Receptor

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





Table 10.19 Sensitivities of people and property receptors to PM10.

Indicative examples:

Sensitivity

Low

Office and shop workers (but generally excludes workers
occupationally exposed to PM10 as protection is covered by
Health and Safety at Work legislation).

Principles:

Low

Locations where human exposure is transient.

Indicative examples:-

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.



Public footpaths, playing fields, parks.



Shopping streets.

Indicative examples:

Playing fields, farmland (unless commercially-sensitive

10.7.20 Table 10.20 sets out the basis for determining the sensitivity of ecological receptors to
dust.
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Table 10.21 Sensitivity of the area to dust soiling effects on people and property a b.

Table 10.20 Sensitivities of ecological receptors to dust.
Receptor
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 plant species included in the
Red Data List For Great Britain.

Sensitivity
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.

Medium



<100

<350
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
track-out.
b
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.
c
For track-out, the distances have been measured from the side of the roads used by
construction traffic. Without site-specific mitigation, track-out 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 track-out impacts have only
been considered up to 50 m from the edge of the road.

Low

Locations with a local designation where the features may be
affected by dust deposition.

Examples:

<50

Medium

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

Principles:-

<20

High

Examples:

Distance from the source (m) c

High

a

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

Number of
receptors
>100

High

Examples:

Receptor
sensitivity

A Local Nature Reserve, with dust sensitive features.

10.7.21 The IAQM methodology combines consideration of the pathway and receptor to
derive the sensitivity of the area.Table 10.21, Table 10.22 and Table 10.23 show how
the sensitivity of the area has been derived for this assessment using the IAQM
approach.
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Table 10.23 Sensitivity of the area to ecological impacts a b.

Table 10.22 Sensitivity of the area to human health impacts a b.
Receptor
sensitivity

Annual-mean
PM10
concentration

Number
of
receptors

c

d

<20
<100

<200

>100

High

High

High

Medium

10-100

High

High

Medium Low

1-10

High

Medium Low

>100

High

High

10-100

High

Medium Low

Low

Low

1-10

High

Medium Low

Low

Low

>100

High

Medium Low

Low

Low

10-100

High

Medium Low

Low

Low

1-10

Medium Low

Low

Low

Low



any history of dust generating activities in the area;

>100

Medium Low

Low

Low

Low



the likelihood of concurrent dust generating activity on nearby sites;

10-100

Low

Low

Low

Low

Low



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

1-10

Low

Low

Low

Low

Low



-

>10

High

Medium Low

Low

Low

-

1-10

Medium Low

Low

Low

Low

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;

-

>1

Low

Low

Low

Low



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 to go beyond the
classifications given in the table above.

High
24 to 28 µg.m

< 24 µg.m

Low

<350

<50

<50

28 to 32 µg.m

Low

Receptor sensitivity

<20

> 32 µg.m

Medium

Distance from the source (m)

Distance from the source (m) c

e

High

High

Medium

Low

Medium

Medium

Low

Low

Low

Low

Low

Low

Low

a

Medium Low

Low

The sensitivity of the area has been derived for demolition, construction, earthworks
and track-out and for each designated site.
b
Only the highest level of area sensitivity has been recorded.

10.7.22 The IAQM 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:

a

The sensitivity of the area has been derived for demolition, construction, earthworks and
track-out.
b
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.
c
This refers to the background concentration derived from the assessment of baseline
conditions earlier in this report.
d
For high sensitivity receptors with high occupancy (such as schools or hospitals), the
approximate number of occupants has been used to derive an equivalent number of
receptors.
e
For track-out, the distances have been measured from the side of the roads used by
construction traffic. Without site-specific mitigation, track-out 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 track-out impacts have
only been considered up to 50 m from the edge of the road.

10.7.23 The matrices in Table 10.24, Table 10.25, Table 10.26 and Table 10.27 have been
used to assign the risk for each activity, which has been used to determine the level
of mitigation that should be applied. For those cases where the risk category is
negligible, no dust controls beyond those required by legislation are considered
necessary.
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Table 10.24 Risk of dust impacts – demolition.
Dust emission magnitude
Sensitivity of Area
Large

Medium

Small

High

High risk

Medium risk

Medium risk

Medium

High risk

Medium risk

Low risk

Low

Medium risk

Low risk

Negligible

Assessment of traffic impacts

Table 10.25 Risk of dust impacts – earthworks.
Dust emission magnitude
Sensitivity of Area
Large

Medium

10.7.24 The dust risk categories that have been determined for each of the four activities
above have been used to define the appropriate site-specific mitigation measures
based on those described in the IAQM guidance. The guidance states that provided
the mitigation measures are successfully implemented, the resultant effects of the
dust exposure will normally be “not significant”.

Small

High

High risk

Medium risk

Low risk

Medium

Medium risk

Medium risk

Low risk

Low

Low risk

Low risk

Negligible

Table 10.26 Risk of dust impacts – construction.

10.7.25 The prediction of air quality impacts associated with the changes in traffic flow
characteristics on the local road network has been undertaken using ADMS-Roads, a
version of the Atmospheric Dispersion Modelling System (ADMS), which is a model
representing dispersion of pollutants from industrial and road traffic sources. This is a
formally validated model, developed in the United Kingdom (UK) by Cambridge
Environmental Research Consultants Ltd (CERC) and widely used in the UK and
internationally for regulatory purposes.
10.7.26 Annual-mean nitrogen oxides (NOx) and PM10 concentrations have been predicted at
selected sensitive receptors using ADMS-Roads, then added to relevant background
concentrations. Primary nitric oxide (NO) in the NOX emissions is converted to NO2 to
a degree determined by the availability of atmospheric oxidants locally and the
strength of sunlight. For road traffic sources, annual-mean NO2 concentrations have
been derived from the modelled road-related annual-mean NOx concentration using
the LAQM.TG(09) calculator (Defra, 2013).

Dust emission magnitude

Model input data – traffic data

Sensitivity of Area
Large

Medium

Small

High

High risk

Medium risk

Low risk

Medium

Medium risk

Medium risk

Low risk

Low

Low risk

Low risk

Negligible

Table 10.27 Risk of dust impacts – track-out.
Dust emission magnitude
Sensitivity of Area
Large

Medium

Small

High

High risk

Medium risk

Low risk

Medium

Medium risk

Low risk

Negligible

Low

Low risk

Low risk

Negligible

10.7.27 The traffic flow data for the road links (one to ten) expected to exceed the EPUK
threshold for air quality assessment of 200 HDV movements per day, over a period of
a year or more, with Hornsea Project Two, are summarised in Table 10.28.
10.7.28 The traffic flow data for the road links (one to fourteen) expected to exceed the EPUK
threshold for air quality assessment of 200 HDV movements per day, over a period of
a year or more, with construction of Hornsea Projects One and Two simultaneously,
are summarised in Table 10.28. Potential cumulative effects from the combined
construction of Project Two and Project One cables are assessed in Section 10.8.
10.7.29 The number of HDV movements generated along link eleven does not exceed the the
criteria; however, data for this link are summarised in Table 10.28 and this link has
been included in the model to allow concentrations to be predicted at receptor 4 (see
Table 10.30) located near the junction with links three and eleven.
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Table 10.28 Traffic data used in the assessment.

Road link

Speed
(km.hr-1)

Without
construction
(2017)

With
construction
Phase 2 (2017)

With
construction
Phase 2 and
Phase 1
simultaneously
(2017)

LDV
(1hr)

HDV
(1hr)

LDV
(1hr)

HDV
(1hr)

LDV
(1hr)

HDV
(1hr)

1. M180 between
junctions 4 and 5

96

958

335

958

369

959

383

2. A180 between
M180 and A160

80

1040

324

1042

343

1044

353

3. A160 north of A180

64

424

177

426

191

428

200

4. A18 East of Melton
Ross

64

422

35

422

63

423

72

5. A18 west of Great
Limber

64

304

20

305

47

305

56

6. A18 north of A46

64

523

32

523

52

524

61

7. A18 south of B1219

64

182

18

182

32

182

37

8. A18 west of A16

64

157

23

157

37

157

42

9. Habrough Road,
South Killingholme

48

176

8

178

16

183

18

10. B1210 Immingham
Road, Immingham

48

168

3

169

11

174

13

11. A160 west of
Eastfield Road

80

296

164

297

170

299

172

12. A16 north of
B1201

80

13. A1031 east of
B1201

64

116

5

NA

NA

122

16

14. B1201 west of
A1031

48

83

3

NA

NA

83

13

Notes: ‘HDV’ (heavy duty vehicle) includes HGVs plus non-goods vehicles such as buses and
coaches. ‘LDV’ is light duty vehicles: non-HDV traffic.
Traffic has been modelled at the speed limit for HGVS greater than 7.5 tonnes.
Traffic speed at junctions has been reduced by 10 kph.
NA = not assessed for this scenario, as traffic generated by the scheme does not exceed
criteria for assessment.

Model input data – emission factors
10.7.30 The modelling has been undertaken using Defra’s 2012 emission factor toolkit
(version 6.0.1) which draws on emissions generated by the European Environment
Agency (EEA) COPERT 4 (v10) emission calculation tool.
Model input data – meteorological data
10.7.31 ADMS-Roads requires detailed meteorological data as an input. The most
representative observing station for the region of the study area is Scampton,
Lincolnshire. Meteorological data from this station for 2010 have been used within the
dispersion model.
Model input data – receptors
10.7.32 The air quality assessment predicts the impacts at locations that could be sensitive to
any changes. Such sensitive receptors should be selected where the public is
regularly present and likely to be exposed over the averaging period of the objective.
10.7.33 Defra provides examples of exposure locations in Local Air Quality Management
Technical Guidance LAQM.TG(09) (Defra, 2009), and these are summarised in Table
10.29.
Table 10.29 Example of where air quality objectives apply

442

16

NA

NA

442

29
Averaging period
Annual-mean

Objectives should apply at:
All locations where members of
the public might be regularly
exposed. Building façades of
residential properties, schools,
hospitals, care homes.

Objectives should generally
not apply at:
Building façades of offices or
other places of work where
members of the public do not
have regular access.
Hotels, unless people live there
as their permanent residence.
Gardens of residential
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Averaging period

Objectives should apply at:

Objectives should generally
not apply at:

10.7.36 Potential cumulative effects from the combined construction of Project Two and
Project One cables are assessed in Section 10.8.

properties.
Kerbside sites (as opposed to
locations at the building’s
façades), or any other location
where public exposure is
expected to be short-term.
Daily-mean

All locations where the annualmean objective would apply,
together with hotels.
Gardens of residential properties.

Hourly-mean

All locations where the annual
and 24 hour mean would apply.
Kerbside sites (e.g. pavements of
busy shopping streets).

Kerbside sites (as opposed to
locations at the building’s
façade), or any other location
where public exposure is expect
to be short-term.
Kerbside sites where the public
would not be expected to have
regular access

Those parts of car parks, bus
stations and railway stations etc
which ware not fully enclosed,
where member so the public
might reasonably be expected to
spend one hour or more.
Any outdoor locations to which
the public might reasonably be
expected to spend one hour or
longer.

10.7.34 Receptors within 200 m of road sources are considered to be at risk of impacts from
traffic emissions (Highways Agency, 2007). A selection of sensitive receptors, both
human and ecological, within this distance from the road sources have been selected
for the assessment and are summarised in Table 10.30 and Figure 10-5.
10.7.35 Receptors 1 to 20 have been selected for the assessment of Hornsea Project Two,
and receptors 1 to 27 have been selected for assessment of cumulative impacts from
Hornsea Project One and Hornsea Project Two together. Receptors 21 and 27 are
situated close to road links 12, 13 and 14 where traffic flows are expected to exceed
the EPUK threshold for air quality assessment of 200 HDV movements per day, over
a period of a year or more, with construction of Hornsea Projects One and Two
simultaneously (see Table 10.28).
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Table 10.30 Receptors to be included in the modelling to predict the impact of traffic generated during construction of Project Two.
ID

Name

1

Human/
ecological

Distance
from road (m)

X

Y

Nearest road link

Bracken Hill Farm

496345

406365

40

M180 between junctions 4
and 5

This isolated receptor was selected as it appears to be the closest sensitive
receptor to the road source.

2

Arties Mill Lodge

498493

407216

51

M180 between junctions 4
and 5

This isolated receptor was selected as it was close to the road source.

3

Brigg Primary
School

499743

407985

156

M180 between junctions 4
and 5

This receptor was selected as it was the closest school to the road source,
and was within 200 m of the road source.

4

Primative Chapel
Lane

515021

416001

23

A160 north of A180

This receptor was selected to represent impact at the row of houses on
Primitive Chapel Lane adjacent to the A160 north of A180.

5

Manor Farm

506735

410695

11

A18 East of Melton Ross

This receptor was selected as it as it appears to be the closest sensitive
receptor to the road source. It was also selected to represent pollutant
concentrations at properties adjacent to the A18 East of Melton Ross.

6

The Lodge

508841

411095

17

A18 East of Melton Ross

This isolated receptor was selected as it was close to the road source.

7

Bluegate Lodge

511978

409968

26

A18 west of Great Limber

This isolated receptor was selected as it was close to the road source.

Human

Selection criteria

8

Pimlico Farm

513017

408774

11

A18 west of Great Limber

This receptor was selected as it as it appears to be the closest sensitive
receptor to the road source. It was also selected to represent pollutant
concentration levels at properties adjacent to the A18 west of Great Limber.

9

High Street

513311

408710

12

A18 north of A46

This receptor was selected as it was close to the road source.

10

Old Posting House

515976

409844

10

A18 north of A46

This receptor was selected as it was close to the road source. It was also
selected to represent pollutant concentration levels at properties adjacent to
the A18 north of A46 at Keelby.

11

Riby Dene

517368

408873

10

A18 north of A46

This isolated receptor was selected as it was close to the road source.

12

The Old Vicarage

520115

406702

18

A18 north of A46

This isolated receptor was selected as it was close to the road source.

13

Oakdene

524288

400611

66

A18 west of A16

This isolated receptor was selected as it was close to the roundabout junction.

14

Corner Cottage

526028

398192

20

A18 west of A16

This isolated receptor was selected as it appeared closest to the road source.

15

Lincoln Gate

529470

395198

9

A18 west of A16

This receptor was selected as it was close to the road source. It was also
selected to represent pollutant concentration levels at properties adjacent to
the A18 west of A16 at Ludborough.

16

Wrawby Moor
SSSI

503416

503416

26

M180 between junctions 4
and 5

This receptor was selected as it is one of only two nationally designated
ecological sites within 200 m of the modelled road sources.

17

Castlethorpe Tufas
SSSI

498681

407457

33

M180 between junctions 4
and 5

This receptor was selected as it is one of only two nationally designated
ecological sites within 200 m of the modelled road sources.

18

Habrough Road

514785

415899

40

Habrough Road

This receptor was selected as it was close to the junction between the A160
and Habrough Road.

515448

414324

8

Habrough Road

This receptor was selected as it was close to the junction between the
Habrough Road and the B1210 Immingham Road.

Ecological

Human
19

Habrough Hotel
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ID

Name

Human/
ecological

X

Y

Distance
from road (m)

Nearest road link

Selection criteria

20

The Gables

516299

414370

10

B1210 Immingham Road

This receptor was selected as it was close to the B1210 Immingham Road.

21

Gainsbury Bridge

528438

399157

4

A16 north of B1201

This receptor was selected as it was close to the A16 north of B1201.

22

The New Granby
Pub

528623

398348

4

Junction of A16 north of
B1201 and B1201 west of
A1031

This receptor was selected as it was close to the junction between the A16
north of B1201 and B1201 west of A1031.

23

Mulberry Close

529307

398448

5

B1201 west of A1031

This receptor was selected as it was close to the B1201 west of A1031.

24

Station Road

529937

398567

3

B1201 west of A1031

This receptor was selected as it was close to the B1201 west of A1031.

25

Eastfield Cottages

531338

398723

5

B1201 west of A1031

This receptor was selected as it was close to the B1201 west of A1031.

26

Thoresby Bridge
Farm

533656

399758

9

27

Ings Cottage

533906

399878

20

A1031 east of B1201
A1031 east of B1201

10-38

This receptor was selected as it was close to the A1031 east of B1201.
This receptor was selected as it was close to the A1031 east of B1201.
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Long-term pollutant predictions
10.7.37 The modelled annual-mean road-related contributions of NOx and PM10 have been
combined with urban background concentrations. Annual-mean NO2 concentrations
have been derived from the modelled annual-mean NOx concentration using the
LAQM.TG(09) calculator (Defra, 2013).
Short-term pollutant predictions
10.7.38 In order to predict the likelihood of exceedance of the hourly-mean AQS objectives for
NO2 and the daily-mean AQS objective for PM10, the following relationships between
the short-term objectives and the annual-mean values at each receptor have been
considered.

10.7.43 The daily mean objective is not considered further within this assessment if the
annual-mean PM10 concentration is predicted to be less than 31.5 μg.m -3.
Fugitive PM10 emissions
10.7.44 Studies suggest that brake dust and tyre wear may account for approximately one
third of the total particulate emissions from road transport, and may be subsequently
re-suspended as fugitive PM10. Improvements in vehicle technologies are reducing
the PM10 from exhaust emissions, so the proportion of the total PM10 emissions that is
from fugitive PM10 is increasing. Current emission factors for particulate matter
include brake dust and tyre wear, but no allowance is made for re-suspended road
dust as this remains unquantified.
Significance criteria

Hourly-mean AQS objective for NO2
10.7.39 Research undertaken in support of LAQM.TG(09) has indicated that the hourly-mean
limit value and objective for NO2 is unlikely to be exceeded at a roadside location
where the annual-mean NO2 concentration is less than 60 μg.m-3. In May 2008, a
reanalysis of the relationship between annual and hourly-mean NO2 concentrations
was undertaken using data collated between 2003 and 2007 (AEAT, 2008). The
conclusions and recommendations of that report are:
“Analysis shows that statistically, on the basis of the dataset available here, the
chance of measuring an hourly nitrogen dioxide objective exceedances whilst
reporting an annual-mean NO2 of less than 60 μg.m-3 is very low….
It is therefore recommended that local authorities continue to use the threshold of 60
μg.m-3 NO2 as the guideline for considering a likely exceedances of the hourly-mean
nitrogen dioxide objective.” (page v)
10.7.40 Following this recommendation, the hourly objective is not considered further within
this assessment if the annual-mean NO2 concentration is predicted to be less than 60
μg.m-3.

10.7.45 The Environmental Protection UK (EPUK) Development Control: Planning for Air
Quality document (EPUK, 2010) advises that:
“It is important to balance all aspects of development within an AQMA. For example a
new residential development in the central area of a town or city may increase the
number of people exposed to poor air quality. On the other hand, there may be social
and economic benefits arising from the regeneration of the area. Moreover, if the
development is close to a main shopping or employment area, there may be a
reduction in the need to travel by car, with a corresponding potential to reduce
emissions if people who previously travelled into the area by car no longer do so,
leading to an improvement in air quality” (paragraph 4.18).
10.7.46 It is generally considered good practice that, where possible, an assessment should
communicate effects both numerically and descriptively. In order to ensure that the
descriptions of effects are clear, consistent and in accordance with recent guidance,
definitions have been adopted from the EPUK’s Development Control: Planning for
Air Quality document (EPUK, 2010). Table 10.31 provides an extract of the criteria
provided for describing the change in magnitude of pollutant concentrations as a
result of the construction of Project Two.

Daily-mean AQS objective for PM10
10.7.41 The number of exceedances of the daily-mean AQS objective for PM10 of 50 μg.m-3
may be estimated using the relationship set out in LAQM.TG(09):
Number of Exceedances of Daily Mean of 50 μg.m-3 = -18.5 + 0.00145 * (Predicted
Annual-mean PM10)3 + 206 / (Predicted Annual-mean PM10 Concentration)
10.7.42 This relationship suggests that the daily-mean AQS objective for PM10 is likely to be
met if the predicted annual-mean PM10 concentration is 31.8 μg.m-3 or less. The Air
Quality Strategy Volume 2: Evidence Base (Defra, 2007) states, throughout the
document, that an annual-mean PM10 concentration of 31.5 μg.m-3 is approximately
equivalent to the daily-mean objective.

Table 10.31 Descriptors for
concentrations.
Impact magnitude –
descriptor
Large

changes

in

magnitude

> 10%
5 – 10%

Small

1 to 5%
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predicted

pollutant

Predicted change in annual mean as a percentage of the
relevant assessment level

Medium

Imperceptible

of

< 1%
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10.7.47 When describing the air quality impact at a sensitive receptor, the change in
magnitude of the concentration should be considered in the context of the absolute
concentration at the sensitive receptor. Table 10.32 provides the EPUK approach for
describing the air quality impacts at sensitive receptors for increases in annual-mean
NO2 concentrations. (Note: the AQS objectives and limit values for NO 2 and PM10 are
identical in England, Wales and Northern Ireland, therefore, the approach can also be
adopted for annual-mean PM10 concentrations in these countries.)
Table 10.32 Impact descriptors for annual-mean NO2 concentrations at individual
sensitive receptors.
Absolute concentrations in relation
objective/limit value

Change in concentration
Small

Medium

Slight

Just below objective/limit value with scheme
(36 – 40 μg.m-3)

Slight

Moderate
Moderate



The magnitude of the changes and the descriptions of the impacts at the
receptors [i.e. Table 10.31 and Table 10.32 findings];



Whether or not an exceedance of an objective or limit value is predicted to arise
in the study area where none existed before or an exceedance area is
substantially increased;



Whether or not the study area exceeds an objective or limit value and this
exceedance is removed or the exceedance area is reduced;



Uncertainty, including the extent to which worst case assumptions have been
made; and



The extent to which an objective or limit value is exceeded, e.g. an annual mean
NO2 of 41 μg.m-3 should attract less significance than an annual mean of 51
μg.m-3.” (page 21)

Substantial
Moderate

10.7.50 Where relevant, these factors have been used to inform the conclusion as to the
overall significance of the air quality impacts.
Electromagnetic Fields

Below objective/limit value with scheme
(30 – 36 μg.m-3)

Negligible

Well below objective/limit value with scheme
(< 30 μg.m-3)

Negligible

Slight
Negligible

Slight
Slight

10.7.48 This table is specifically for the assessment of annual-mean NO2 concentrations,
although it may also be used for the assessment of annual-mean PM10 and PM2.5
concentrations using the same proportions of the assessment level, with ‘just below’
being 90 – 100 % of the objective/limit value and ‘well below’ being less than 75% of
the objective/limit value.
10.7.49 The descriptions of impacts obtained using the approach described above are
designed to apply at individual receptors. The significance of those impacts for the
development as a whole requires a further step. The EPUK guidance advocates that
the “conclusion as to the overall significance of the air quality impacts should be
based on the professional judgement of the person preparing the report.” The EPUK
guidance sets out the following factors which should be considered in reaching this
judgement:


Where new exposure is being introduced into an existing area of poor air quality,
then the number of people exposed to levels above the objective or limit value
will be relevant;

Large

Increase with scheme
Above objective/limit value with scheme
(> 40 μg.m-3)



“Number of properties affected by slight, moderate or major air quality impacts
and a judgment on the overall balance;

10.7.51 The assessment of effects from EMF compares the worst case field strengths
predicted from the transmission cables with the exposure guidelines set to protect
public health, in accordance with the advice in the NPS and the Scoping Opinions. All
calculations have been based on parameters that would yield the maximum magnetic
field strength within the bounds of potential designs for the Project Two cables, with
the methodology detailed in Volume 6, Annex 6.10.1: Electromagnetic Fields Study.
10.7.52 The assessment would demonstrate a significant effect if non-compliance with the
EMF exposure limits set out in NPS EN-5 (DECC, 2011c) was predicted using the
principles set out in the Code of Practice (CoP) (DECC, 2012). As such, no matrix of
significance is applicable, as compliance with the CoP and the guideline EMF
exposure limits set to protect health within it would indicate that no measurable
impact on health is anticipated.
10.7.53 The CoP specifies that, given the terms of the 1999 EC Recommendation,
assessment of EMF exposure against the general public exposure guidelines should
be undertaken where the duration of exposure is ‘significant’. This is taken by the
CoP to refer to residential exposure, and can also apply to specific settings such as
schools. Transient or occupational exposure would be subject to the less stringent
occupational exposure guidelines.

10-40

sdf

10.7.54 The closest residential dwellings to the cable route options under consideration are
likely to be Nos. 6-8 Ulceby Road & No. 64 Top Road at South Killingholme,
Woodview (Keelby Road), The Gairings (Waltham Road), and Grange Farm Cottages
(Riby Road), shown along with other nearby residential receptors in Figure 10-4.
There are no known residential receptors within 100 m of the HVDC converter /
HVAC substation site boundary. Buildings in the vicinity of the HVDC converter /
HVAC substation site are identified as industrial in nature. Other potential receptors
include transient receptors such as pedestrians, agricultural workers or people in nonresidential buildings.
10.7.55 The assessment of magnetic field impacts from the cables is made against the
general public exposure guideline value (360 µT) and against the value quoted by
ICNIRP and former HPA for protection against indirect adverse effects for static
magnetic fields (500 µT).
10.7.56 The guidelines are based on the lowest perceptible physiological effects from EMF,
and compliance with them is deemed to protect public health. However, public
perception of health risk can also potentially affect communities and impact on health
(through stress). A discussion of potential health impact pathways is useful in
addressing perceptions of risk, and accordingly the health evidence on which the
guidelines are based is reviewed briefly in paragraphs 10.7.57 to 10.7.79.

Neurodegenerative disorders
10.7.60 SCENHIR, WHO and IARC have described some studies showing a possible
association between the occurrence of Alzheimer’s disease, Parkinson’s disease or
multiple sclerosis and exposure to ELF EMF, but suggest that further research is
required to establish whether a relationship exists (SCENHIR, 2009). There are no
known biological mechanisms to explain any association between ELF EMF exposure
and Alzheimer’s disease, although some hypothetical mechanisms have been
suggested following results from a study of the Swiss population (Huss et al., 2009)
that found an association between residential proximity to power lines and a small
increase in Alzheimer’s disease risk. The evidence at present does not demonstrate
that ELF EMF are a cause of neurodegenerative disorders (WHO, 2007, ICNIRP,
2010).
Immune system
10.7.61 There are a limited number of studies investigating the effect of exposure to magnetic
fields on markers of immune function. The two studies reported through the 2002
IARC monograph that measured changes in the number of white blood cells that form
part of the immune system have proved inconclusive. The evidence does not support
a substantive link with ELF EMF.
Genotoxic effects

EMF health evidence base
AC (time-varying) EMF
10.7.57 Scientific knowledge about the health effects of EMF is substantial and is based on a
large number of epidemiological, animal and in-vitro studies. Many possible health
outcomes ranging from reproductive defects to cardiovascular and neurodegenerative
diseases have been examined but have not been substantiated (McKinley et al.
[NRPB], 2004a).
Reproductive and developmental effects
10.7.58 Research examining exposure to power frequency EMF during pregnancy mainly
focuses on the use of electric blankets and electrically heated beds. IARC (2002)
concluded that there is little evidence to support an association of exposure to ELF
electric and magnetic fields with adverse reproductive outcomes.
Cardiovascular disease

10.7.62 ELF EMF are part of the non-ionising spectrum and as such do 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 (2007).
Cancer
10.7.63 In 2001, an expert scientific working group of IARC reviewed studies related to the
carcinogenicity of static and ELF electric and magnetic fields. Using the standard
IARC classification that applies weightings to human, animal and laboratory evidence,
ELF magnetic fields were classified as possibly carcinogenic to humans based on
epidemiological studies of childhood leukaemia (IARC, 2002). A similar 2007 review
by WHO concluded that epidemiological evidence consistently suggests that chronic
low intensity ELF magnetic field exposure is associated with an increased risk of
childhood leukaemia, but that the evidence for a causal relationship is limited (WHO,
2007).

10.7.59 Both IARC (2002) and ICNIRP (2010) consider the potential for an association
between cardiac events and ELF EMF exposure to be weak. Moreover, IARC has
stated that a possible association between exposure and altered autonomic control of
the heart is speculative, given the evidence. This conclusion has been further
supported by recent studies from McNamee et al. (2010, 2011).
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10.7.64 It is important to note that ‘possibly carcinogenic to humans’ is a classification used to
denote an agent for which there is limited evidence of carcinogenicity in humans and
less than sufficient evidence to confirm carcinogenicity in experimental animals.
‘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. Evidence for all other cancers in children and adults, as well as other
types of exposures (i.e. static fields and ELF electric fields) is considered inadequate
to classify due to insufficient or inconsistent scientific information (WHO, 2002).
10.7.65 While the classification of ELF magnetic fields as possibly carcinogenic to humans
has been made by IARC and is supported by the former UK NRPB and the former
HPA, it remains possible that there are other explanations for the observed
association between exposure to ELF magnetic fields and childhood leukaemia. In
particular, it should be noted that despite extensive research (including in-vivo and invitro studies – living bodies and cells), no causal mechanism for childhood leukaemia
from chronic exposure to low-strength magnetic fields has been identified, and that
research considering a range of potential causal mechanisms has suggested that
effects from magnetic fields under 5 µT are unlikely (WHO, 2007).

10.7.66 A further common concern is the potential for EMF 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 concluded that the evidence does not
show that exposure to power frequency EMF affects melatonin levels or the risk of
breast cancer (HPA, 2006). A WHO (2007) review of scientific studies goes further in
concluding that the evidence is sufficient to give confidence that ELF magnetic fields
do not cause breast cancer.
10.7.67 A relationship between childhood brain tumours and ELF EMF exposure has not been
found. In adults, several large scale studies have reported no effect of ELF EMF
exposure on brain tumour incidence, but the disease is rare enough that conclusions
from the number of cases studied are not statistically significant. Some data has
indicated an association between ELF EMF exposure and meningioma (tumour of the
brain lining), but again the association was not statistically significant.

10.7.68 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 EMF 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 EMF as
a possible carcinogen, 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 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
EMF sources.
10.7.69 Given the existing evidence base, public exposure guidelines from ICNIRP have been
set based on robust, well-established thresholds at which an effect on the body from
EMF can be detected, but incorporate reduction factors in order to account for
uncertainty regarding issues such as the potential for long-term health impacts.
10.7.70 As some evidence suggests that there is a possible increase in risk of childhood
leukaemia at long-term exposure to magnetic field strengths of in the order of 0.3-0.4
µT, it has been argued that it may be appropriate to apply the precautionary principle
and consider further intervention to reduce the potential risk. A full discussion of this
issue, which is a matter for national policy, is outside the scope of this document. A
paper published by Maslanyj et al., 2010 gives a useful treatment of the position,
however. 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).
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10.7.71 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” 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. 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” (ICNIRP, 2010, page 2).

10.7.75 WHO (2006) and ICNIRP (2009) 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.

10.7.72 The health evidence base regarding electric fields does not indicate any significant
health risk for exposure at field strengths below those at which acute effects, upon
which the ICNIRP guideline levels are based, occur. Field strength inside homes from
an outside source such as an overhead power line are significantly lower because the
building fabric attenuates the field strength and within homes. As a result, wiring and
appliances are the most common source of electric-field exposure. A recent review of
existing literature regarding electric fields and cancer concluded that there is limited
evidence of a change in cancer risk and little basis for continued research (Kheifets et
al., 2010).

10.7.77 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 phosphene (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
(ICNIRP, 2009).

DC (static) EMF
10.7.73 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, especially
since the advent of magnetic resonance imaging (MRI) as a medical technique, in
which magnetic field strengths of up to 9.4 T are used (WHO, 2006). Other exposures
studied include workers experiencing strong static magnetic fields from welding, and
exposure from DC rail transport systems.
10.7.74 WHO (2006) 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 DC cable will not generate an external electric
field, health effects of static electric field exposure are not discussed further.

10.7.76 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 (ICNIRP, 2009). WHO (2006) notes that it is possible that there
is increased risk to people who are susceptible to specific heart conditions (e.g. reentrant arrhythmia).

10.7.78 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 DC
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.
10.7.79 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 (ICNIRP, 2009). WHO (2006) states that the evidence from clinical and
laboratory studies is insufficient to draw firm conclusions with regard to potential longterm effects. The carcinogenicity of static magnetic fields is regarded as not
classifiable by IARC (2002) due to inadequate evidence.

10-43

sdf

10-44

sdf

Figure 10-5 Project Two modelled road links and nearby residential receptors.
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Assessment of Significance

Measure adopted as part of the project

Designed-in mitigation measures adopted as part of the project
Air Quality
10.7.80 As part of the project design process a number of designed-in mitigation measures
have been proposed to reduce the potential for air quality impacts (Table 10.33).
These measures are considered standard industry practice for this type of
development. For further details, please refer to Volume 1, Chapter 5: Environmental
Impact Assessment Methodology.
Table 10.33 Designed-in mitigation measures adopted as part of the project with respect
to air quality.
Measure adopted as part of the project

Justification

Communications

To facilitate community
Develop and implement a stakeholder communications plan that engagement and a
includes community engagement before work commences on site. proactive approach to
complaints regarding
Display the name and contact details of person(s) accountable for nuisance dusts.
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
Develop and implement a Dust Management and Monitoring Plan
(DMMP), 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 ‘highlyrecommended’ measures in the IAQM guidance. The ‘desirable’
measures should be included as appropriate for the site. The
DMMP may also include monitoring of dust deposition, dust flux,
real-time PM10 continuous monitoring and/or visual inspections.
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

To document controls to
prevent or control the
generation and release
of nuisance dusts during
construction.

and dust and particulate matter emissions are minimised. It is
important to understand the interactions of the off-site
transport/deliveries which might be using the same strategic road
network routes.
Monitoring

To identify if dusts are
Undertake daily on-site and off-site inspection, where receptors being released from the
(including roads) are nearby, to monitor dust, record inspection site.
results, and make the log available to the local authority when
asked. This should include regular dust soiling checks of surfaces
such as street furniture, cars and window sills within 100m of the
site boundary, with cleaning to be provided if necessary.
Carry out regular site inspections to monitor compliance with the
DMMP, record inspection results, and make an inspection log
available to the local authority when asked.
Increase the frequency of site inspections by the person
accountable for air quality and dust issues on site when activities
with a high potential to produce dust are being carried out and
during prolonged dry or windy conditions.
Agree dust deposition, dust flux, or real-time PM10 continuous
monitoring locations with the Local Authority. Where possible
commence baseline monitoring at least three months before work
commences on site or, if it is a large site, before work on a phase
commences. Further guidance is provided by IAQM on monitoring
during demolition, earthworks and construction.
Preparing and maintaining the site

To minimise generation
Plan site layout so that machinery and dust causing activities are of nuisance dusts during
construction.
located away from receptors, as far as is possible.
Erect solid screens or barriers around dusty activities or the site
boundary that are at least as high as any stockpiles on site.

To facilitate community
engagement and a
proactive approach to
complaints regarding
nuisance dusts.

Justification

Fully enclose site or specific operations where there is a high
potential for dust production and the site is active for an extended
period.
Avoid site runoff of water or mud.
Keep site fencing, barriers and scaffolding clean using wet
methods.
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.
Cover, seed or fence stockpiles to prevent wind whipping.
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Measure adopted as part of the project

Justification

Operating vehicle/machinery and sustainable travel

To minimise generation
Ensure all vehicles switch off engines when stationary – no idling of nuisance dusts during
construction.
vehicles.
Avoid the use of diesel or petrol powered generators and use
mains electricity or battery powered equipment where practicable.

Measures specific to earthworks

To minimise generation
Re-vegetate earthworks and exposed areas/soil stockpiles to of nuisance dusts during
construction.
stabilise surfaces as soon as practicable.
Use Hessian, mulches or trackifiers where it is not possible to revegetate or cover with topsoil, as soon as practicable.

Implement a Travel Plan that supports and encourages
sustainable travel (public transport, cycling, walking, and carsharing).

Only remove the cover in small areas during work and not all at
once.

Operations

To minimise generation
Only use cutting, grinding or sawing equipment fitted or in of nuisance dusts during
conjunction with suitable dust suppression techniques such as construction.
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 and appropriate.
Minimise drop heights from conveyors, loading shovels, hoppers
and other loading or handling equipment and use fine water sprays
on such equipment wherever appropriate.

Avoid scabbling (roughening of concrete surfaces) if possible.

To minimise generation
of nuisance dusts during
construction.

Ensure sand and other aggregates are stored in bunded areas and
are not allowed to dry out, unless this is required for a particular
process, in which case ensure that appropriate additional control
measures are in place.

Measures specific to trackout

To minimise generation
of nuisance dusts during
Use water-assisted dust sweeper(s) on the access and local
roads, to remove, as necessary, any material tracked out of the construction.
site. This may require the sweeper being continuously in use.

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.
To minimise generation
of nuisance dusts during
construction.

To minimise generation
Soft-strip inside buildings before demolition (retaining walls and of nuisance dusts during
windows in the rest of the building where possible, to provide a demolition.
screen against dust).
Ensure effective water suppression is used during demolition

Measures specific to construction

Ensure bulk cement and other fine powder materials are delivered
in enclosed tankers and stored in silos with suitable emission
control systems to prevent escape of material and overfilling during
delivery.

Use enclosed chutes and conveyors and covered skips.

Measures specific to demolition

operations. Hand held sprays are more effective than hoses
attached to equipment as the water can be directed to where it is
needed. In addition high volume water suppression systems,
manually controlled, can produce fine water droplets that
effectively bring the dust particles to the ground.

Bag and remove any biological debris or damp down such material
before demolition.

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

Avoid bonfires and burning of waste materials.

Justification

Avoid explosive blasting, using appropriate manual or mechanical
alternatives.

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).

Waste management

Measure adopted as part of the project

Avoid dry sweeping of large areas.
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 reasonably practicable.
Record all inspections of haul routes and any subsequent action in
a site log book.
Install hard surfaced haul routes, which are regularly damped
down with fixed or mobile sprinkler systems, or mobile water
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Measure adopted as part of the project

Justification

bowsers and regularly cleaned.
Implement a wheel washing system (with rumble grids to dislodge
accumulated dust and mud prior to leaving the site where
reasonably practicable).
Ensure there is an adequate area of hard surfaced road between
the wheel wash facility and the site exit, wherever site size and
layout permits.
Access gates to be located at least 10m from receptors where
possible.
Electromagnetic Fields
10.7.81 Use of an underground cable inherently offers screening of the electric field. The
cable design and load are such that the magnetic field generated will be within the
relevant public exposure guidelines. In addition, detailed route planning has sought to
avoid individual properties where practicable.

10.7.85 The order limits area is in excess of 10,000 m2 and the dust emission magnitude for
the earthworks phase is classified as large.
10.7.86 The total volume of the buildings to be constructed would be between 25,000 and
100,000 m3, the dust emission magnitude for the construction phase is classified as
medium.
10.7.87 The maximum number of outwards movements in any one day is in excess of 50
HDVs, and the dust emission magnitude for trackout is classified as large.
Sensitivity of the receptor
10.7.88 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 10-8.
The sensitivity of the area for demolition, construction and earthworks, is defined in
Table 10.34 below.

Table 10.34 Sensitivity of the surrounding area for demolition, earthworks and
construction.

Construction phase
Potential impact

10.7.82 The effects of the construction of Project Two have been assessed on air quality and
health due to EMF in the onshore study area. The environmental impacts arising from
the construction of Project Two are listed in Table 10.15 along with the design
envelope parameters against which each construction phase impact has been
assessed.

Potential impact of dust soiling

10.7.83 A description of the significance of effects upon air quality and health receptors
caused by each identified impact is given below.

Potential impact on human
health

Sensitivity of the
surrounding area
High

There are between 10 and 100
high-sensitivity receptors within
20 m of the order limits.

High

There are between 10 and 100
high-sensitivity receptors within
20 m of the order limits and
existing PM10 concentrations
are approximately 28 µg.m-3.

High

There is one ecological site:
Humber Estuary Ramsar, SPA,
SAC, SSSI within the study
area.

Air Quality
The temporary impacts of construction at the landfall may affect receptors sensitive to
dust (human and ecological).

Potential impact on ecological
receptors

The temporary impacts of construction of the cable route and construction side access
may affect receptors sensitive to dust (human and ecological).
The temporary impacts of the onshore HVDC converter / HVAC substation construction
may affect receptors sensitive to dust (human and ecological).
The temporary impacts due to construction traffic may affect human and ecological
receptors.
Construction Dust

Reason for sensitivity
classification

10.7.89 The eust emission magnitude for trackout is classified as large. The IAQM advises
that trackout may occur on roads up to 500 m from the order limits, which covers an
extensive area. The sensitivity of the area potentially impacted by trackout, which is
defined as within 50 m of the edges of these roads, is summarised in Table 10.35
below.

Magnitude of dust source
10.7.84 Minimal demolition works are anticipated as part of Project Two, and the dust
emission magnitude for the demolition phase is classified as small.
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Table 10.35 Sensitivity of the surrounding area for track-out.
Potential impact
Potential impact of dust
soiling

Potential impact on
human health

Potential impact on
ecological receptors

Sensitivity of the
surrounding area

Reason for sensitivity classification

High

There are more than 100 high-sensitivity
receptors within 50 m of the edge of
roads within 500 m of the order limits.

High

There are more than 100 high sensitivity
receptors within 50 m of the edge of
roads within 500 m of the order limits
and PM10 concentrations are around 28
µg.m-3.
There are three ecological sites within
the study area: Humber Estuary
Ramsar, SPA, SAC, SSSI, Wrawby
Moor SSSI and Castlethorpe Tufas
SSSI.

High

Significance of effect

10.7.90 Table 10.36 summarises the risk of dust impacts associated with Hornsea Project
Two for the four activities.
Table 10.36 Dust impact risk for demolition, earthworks, construction and trackout.
Source
Demolition

Earthworks

Construction

Trackout

Potential impact of
dust soiling

Medium

High

Medium

High

Potential impact on
human health

Medium

High

High

High

Potential impact on
ecological receptors

Medium

High

High

High

Risk

Medium

High

High

High

10.7.91 The area within 20 m of the order limits is home to between 10 and 100 highsensitivity receptors and on this basis the sensitivity of the surrounding area has been
classified as high for potential impact of dust soiling. For potential impact to human
health the sensitivity of the surrounding area has been classified as high. This is
based on existing background concentrations of PM10 being approximately 28 µg.m-3,
coupled with the fact that the area within 20 m of the order limits is home to between
10 and 100 high-sensitivity receptors. There is one ecological site, the Humber
Estuary Ramsar, SPA, SAC, and SSSI, within the study area, and the sensitivity of
the surrounding area has been classified as high for potential impact to ecological
receptors.
10.7.92 The area adjoining the routes for construction traffic is more densely populated with
high sensitivity receptors and the sensitivity of the surrounding area has been
classified as high for potential impact as dust soiling. Existing background
concentrations on PM10 are around 28 µg.m-3, and on this basis, coupled with the fact
that the area is more densely populated the sensitivity of the surrounding area has
been classified as high for potential impact to human health. There are three
ecological sites: Humber Estuary Ramsar, SPA, SAC, SSSI, Wrawby Moor SSSI and
Castlethorpe Tufas SSSI within the study area, and the sensitivity of the surrounding
area has been classified as high for potential impact to ecological receptors.

10.7.93 The dust impact risk for demolition is medium, and the dust impact risk for
earthworks, construction and track-out is high. Taking the site as a whole, the risk is
deemed to be high. 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 Table 10.33. The IAQM guidance
recommends that significance is only assigned to the effect after the activities are
considered with mitigation in place.
10.7.94 The IAQM 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’.” (IAQM, 2014, page 28).
10.7.95 The impact is predicted to be of local spatial extent, short term duration, intermittent
and effects are not anticipated to continue beyond the construction phase (i.e. they
are predominantly reversible). It is predicted that the impact will affect receptors
directly. The magnitude is therefore, considered to be potentially high, before
mitigation, however, with the application of mitigation, the risk of impacts would be
expected to be reduced such that the effect is not significant.
10.7.96 The effect after mitigation will, therefore, be not significant in EIA terms.
Future monitoring (construction phase)
10.7.97 The main influences on air quality arising from the construction phase of the onshore
infrastructure for Project Two are likely to be dust generating activities, and
recommended monitoring methods include:
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Daily on-site and off-site inspection, where receptors (including roads) are
nearby, to monitor dust, record inspection results;



Regular dust soiling checks of surfaces such as street furniture, cars and
window sills within 100 m of site boundary, 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; and

Receptor
ID

Record keeping: a record is to be kept of all dust and air quality complaints and
any exceptional incidents that cause dust and/or air emissions, either on- or
offsite, to identify cause(s), and appropriate measures taken to reduce
emissions in a timely manner. These measures are also to be recorded.

16

17.1

17.3

0.5

Imperceptible

Negligible

17

16.0

16.1

0.3

Imperceptible

Negligible

18

14.1

14.3

0.3

Imperceptible

Negligible

Traffic impacts

19

13.9

14.2

0.7

Imperceptible

Negligible

Nitrogen dioxide (NO2)

20

13.6

13.8

0.5

Imperceptible

Negligible

Maximum

17.1

17.3

1.3

-

-

Minimum

13.0

13.0

0.1

-

-



10.7.98 Table 10.37 presents the annual-mean NO2 concentrations predicted at the
receptors.
Table 10.37 Predicted annual-mean NO2 impacts (2017).
Concentration (µg.m-3)
Receptor
ID

Without

With

development

development

With without
dev as %
of the
AQS
objective

Magnitude
of change
descriptor

Impact
descriptor

1

15.6

15.7

0.3

Imperceptible

Negligible

2

15.2

15.3

0.2

Imperceptible

Negligible

3

13.6

13.6

0.1

Imperceptible

Negligible

4

14.4

14.4

0.1

Imperceptible

Negligible

5

14.9

15.3

1.1

Small

Negligible

6

14.3

14.6

0.8

Imperceptible

Negligible

7

13.6

13.8

0.6

Imperceptible

Negligible

8

14.4

14.9

1.3

Small

Negligible

9

14.8

15.1

0.7

Imperceptible

Negligible

10

15.5

15.9

0.9

Imperceptible

Negligible

11

15.2

15.5

0.8

Imperceptible

Negligible

12

14.2

14.4

0.5

Imperceptible

Negligible

13

13.0

13.0

0.2

Imperceptible

Negligible

14

13.2

13.4

0.3

Imperceptible

Negligible

15

14.0

14.3

0.8

Imperceptible

Negligible

Concentration (µg.m-3)
Without

With

development

development

With without
dev as %
of the
AQS
objective

Magnitude
of change
descriptor

Impact
descriptor

10.7.99 Predicted annual-mean NO2 concentrations at the receptors are below the AQS
objective for NO2. The magnitude of change at the receptors is small to imperceptible.
When this change is considered in the context of the absolute concentrations, the
impact descriptor is negligible.
10.7.100 As all predicted annual-mean NO2 concentrations are below 60 μg.m-3, the hourlymean objective for NO2 is unlikely to be exceeded and is not considered further within
this assessment.
10.7.101 Only receptors within 200 m of road sources are considered to be at risk of impacts
from traffic emissions (Highways Agency, 2007). There are around 1,047 dwellings
within 200 m of the road sources. The impacts at a selection of these receptors
located close to the road sources, receptors 1 to 15 and 18 to 20, are predicted to be
negligible. There are two nationally designated ecological sites within 200 m of the
road sources: the Wrawby Moor SSSI and Castlethorpe Tufas SSSI, located adjacent
to the M180. The impacts at these receptors, receptors 16 and 17 respectively, are
predicted to be negligible.
Particulate matter (PM10)
10.7.102 Table 10.38 presents the annual-mean PM10 concentrations predicted at the façades
of existing receptors.
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10.7.104 As all predicted annual mean PM10 concentrations are below 31.5 μg.m-3, the daily
mean PM10 objective is expected to be met and is not considered further within this
assessment.

Table 10.38 Predicted annual-mean PM10 impacts (2017).
Concentration (µg.m-3)
Without

With

development

development

With without
dev as %
of the AQS
objective

1

28.4

28.4

0.1

Imperceptible

Negligible

2

28.3

28.4

0.1

Imperceptible

Negligible

3

28.1

28.1

<0.05

Imperceptible

Negligible

4

28.3

28.3

<0.05

Imperceptible

Negligible

5

28.4

28.4

0.2

Imperceptible

Negligible

6

28.3

28.3

0.1

Imperceptible

Negligible

7

28.1

28.2

0.1

Imperceptible

Negligible

8

28.3

28.4

0.2

Imperceptible

Negligible

9

28.3

28.4

0.1

Imperceptible

Negligible

Table 10.39 Predicted annual-mean PM2.5 impacts (2017).

10

28.5

28.5

0.2

Imperceptible

Negligible

Concentration (µg.m-3)

11

28.4

28.5

0.1

Imperceptible

Negligible

Receptor
ID

Magnitude
of change
descriptor

Impact
descriptor

12

28.2

28.3

0.1

Imperceptible

Negligible

13

28.0

28.1

<0.05

Imperceptible

Negligible

14

28.1

28.1

0.1

Imperceptible

Negligible

15

28.2

28.3

0.1

Imperceptible

Negligible

16

28.6

28.7

0.1

Imperceptible

Negligible

17

28.5

28.5

0.1

Imperceptible

Negligible

18

28.2

28.3

<0.05

Imperceptible

Negligible

19

28.2

28.2

0.1

Imperceptible

Negligible

20

28.1

28.2

0.1

Imperceptible

Negligible

Maximum

28.6

28.7

0.2

-

-

Minimum

28.0

28.1

<0.05

-

-

10.7.103 Predicted annual-mean PM10 concentrations are well-below the AQS objective for
PM10. The magnitude of change at the receptors is imperceptible. When this change
is considered in the context of the absolute concentrations, the impact descriptor is
negligible.

10.7.105 Only receptors within 200 m of road sources are considered to be at risk of impacts
from traffic emissions (Highways Agency, 2007). There are around 1,047 dwellings
within 200 m of the road sources. The impacts at a selection of these receptors
located close to the road sources, receptors 1 to 15 and 18 to 20 are predicted to be
negligible. There are two nationally designated ecological sites within 200 m of the
road sources: the Wrawby Moor SSSI and Castlethorpe Tufas SSSI, located adjacent
to the M180. The impacts at these receptors, receptors 16 and 17 respectively, are
predicted to be negligible.
Particulate matter (PM2.5)
10.7.106 Table 10.39 presents the annual-mean PM2.5 concentrations predicted at the façades
of existing receptors.

Receptor
ID

With without
dev as %
of the
AQS
objective

Magnitude
of change
descriptor

Impact
descriptor

Without

With

development

development

1

11.3

11.4

0.1

Imperceptible

Negligible

2

11.3

11.3

0.1

Imperceptible

Negligible

3

11.2

11.2

<0.05

Imperceptible

Negligible

4

11.3

11.3

<0.05

Imperceptible

Negligible

5

11.3

11.3

0.2

Imperceptible

Negligible

6

11.2

11.3

0.1

Imperceptible

Negligible

7

11.2

11.2

0.1

Imperceptible

Negligible

8

11.3

11.3

0.2

Imperceptible

Negligible

9

11.3

11.3

0.1

Imperceptible

Negligible

10

11.4

11.4

0.1

Imperceptible

Negligible

11

11.3

11.4

0.1

Imperceptible

Negligible

12

11.2

11.2

0.1

Imperceptible

Negligible

13

11.1

11.1

<0.05

Imperceptible

Negligible

14

11.1

11.1

<0.05

Imperceptible

Negligible
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Concentration (µg.m-3)
Receptor
ID

With without
dev as %
of the
AQS
objective

Operation and maintenance phase
Magnitude
of change
descriptor

Impact
descriptor

Without

With

development

development

15

11.2

11.2

0.1

Imperceptible

Negligible

16

11.5

11.5

0.1

Imperceptible

Negligible

17

11.4

11.4

0.1

Imperceptible

Negligible

18

11.2

11.2

<0.05

Imperceptible

Negligible

19

11.2

11.2

0.1

Imperceptible

Negligible

20

11.2

11.2

0.1

Imperceptible

Negligible

Maximum

11.5

11.5

0.2

Imperceptible

Negligible

Minimum

11.1

11.1

<0.05

Imperceptible

Negligible

10.7.107 Predicted annual-mean PM2.5 concentrations are well-below the AQS objective for
PM2.5 at all receptors.
10.7.108 Using the EPUK criteria, the magnitude of change at the receptors is imperceptible.
When this change is considered in the context of the absolute concentrations, the
impact descriptor is negligible.
10.7.109 As the maximum predicted annual-mean PM2.5 concentration is below 25 μg.m-3 in the
opening year, and concentrations of PM2.5 are expected to decrease in future years,
the AQS objective for PM2.5 is expected to be met by a wide margin by its target date
of 2020.
10.7.110 Only receptors within 200 m of road sources are considered to be at risk of impacts
from traffic emissions (Highways Agency, 2007). There are around 1,047 dwellings
within 200 m of the road sources. The impacts at a selection of these receptors
located close to the road sources, receptors 1 to 15 and 18 to 20 are predicted to be
negligible. There are two nationally designated ecological sites within 200 m of the
road sources: the Wrawby Moor SSSI and Castlethorpe Tufas SSSI, located adjacent
to the M180. The impacts at these receptors, receptors 16 and 17 respectively, are
predicted to be negligible.
Electromagnetic Fields
10.7.111 The underground cables and HVDC converter / HVAC substation would not be
energised during construction (no electricity transmitted) and there would be no
electric or magnetic field generated.

10.7.112 The effects of the operation and maintenance of Project Two have been assessed on
air quality and health due to EMF in the onshore study area. The environmental
impacts arising from the operation and maintenance of Project Two are listed in Table
10.15 and Table 10.16 along with the design envelope parameters against which
each operation and maintenance phase impact has been assessed.
10.7.113 A description of the significance of effect upon air quality and health receptors caused
by each identified impact is given below.
Air Quality
The impacts due to operation of the underground onshore cables and onshore HVDC
converter / HVAC substation traffic may affect human and ecological receptors.
10.7.114 Details of the traffic generation of the operation and decommissioning phases of
development are set out in Section 8.6 of Chapter 8: Traffic and Transport of the ES.
The operation of the HVDC converter/HVAC substation will generate a small number
of staff trips with occasional maintenance vehicle movements. The number of vehicle
movements generated during this phase is anticipated to be negligible, and the
traffic impacts would be considerably smaller than those for the construction phase.
10.7.115 There would be no significant sources of atmospheric pollutant releases from mobile
sources (vehicular traffic) or stationary sources; therefore, there would be no
significant air quality effects during the operation of Project Two.
10.7.116 Consequently, the effect is predicted to be not significant in EIA terms, and no further
detail on the magnitude of the impact, sensitivity of receptor, significance of effect and
future monitoring has been provided.
Electromagnetic Fields
10.7.117 The only potential operational effects are those resulting from EMF produced from the
operation of underground cables and onshore HVDC converter / HVAC substation.
The operation of the underground onshore cables and onshore HVDC converter / HVAC
substation would produce electric and magnetic fields.
Magnitude of impact
10.7.118 The anticipated maximum electric and magnetic strengths that would be generated by
the proposed HVDC or HVAC infrastructure fall well within the relevant guideline
public exposure values, specified by the former HPA and ICNIRP, which are set to
protect health. Overall, no measurable impact on health due to EMF exposure from
the proposed development is anticipated.
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HVAC cables
10.7.119 Table 10.40 shows the magnetic field strength calculated for the HVAC cables
compared to the guideline exposure limit, while Graph 10.1 highlights the rapid
decrease in field strength with distance from the cable trenches centreline.
Table 10.40 Calculated magnetic field at 1 m above ground level from HVAC cables for
Project Two.
Exposure characteristics
Public exposure guideline limit value

Calculated magnetic field (µT)
360

Distance from
trenches centreline
(m)

Distance from
corridor edge (m)

0

-

15.87

6.25

0

22.79

7.25

1

20.50

11.25

5

5.17

16.25

10

1.94

21.25

15

1.04

26.25

20

0.66

31.25

25

0.45
Graph 10.1 Magnetic field at 1 m above ground level by distance from HVAC cables.

10.7.120 The maximum predicted field strength from the HVAC cable configuration assessed
would be approximately 23 µT, which occurs above the centre of the outer two
circuits. This is 6.4% of the DECC CoP public exposure guideline limit. As illustrated
by Graph 10.1, the field strength would drop rapidly with distance from the cable
centreline. Field strength is lower immediately above the cable centreline due to field
cancellation between the five cables.
HVDC cables
10.7.121 Table 10.41 shows the magnetic field strength calculated for the Project Two HVDC
cables compared to the guideline exposure limits, while Graph 10.2 (showing the
magnetic field strength from the cables themselves, and their combination with the
Earth’s natural field with the cables in an east-west or north-south orientation)
highlights the rapid decrease in field strength with distance from the cable trenches’
centreline.
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Table 10.41 Calculated maximum magnetic field at 1 m above ground level from HVDC
cable for Project Two.
Exposure characteristics

Calculated magnetic field (µT)

ICNIRP 1994 general public guideline
exposure value

40,000

ICNIRP indirect effects protective value

500

10.7.122 The maximum magnetic field strength from the HVDC cable is approximately 59 µT,
decreasing to approximately 0.56 µT by 25 m from the edge of the cable corridor.
10.7.123 The maximum magnetic field strength given is 11.7% of the 500 µT indirect effects
protective value, 0.1% of the 1994 ICNIRP public exposure guideline limit, and 0.01%
of the updated and less stringent 2009 ICNIRP public exposure guideline limit.

Distance from
trench centreline
(m)

Distance from
corridor edge (m)

Cable only

With Earth’s
natural field (50
µT)

0

-

13.16

62.39

1.75

0

58.58

108.35

2.75

1

47.03

84.84

6.75

5

9.28

45.39

11.75

10

2.97

47.77

16.75

15

1.44

48.82

21.75

20

0.85

49.28

26.75

25

0.56

49.51

10.7.124 The field strength drops rapidly with distance from the cable corridor, and at 25 m
distance the field strength from the cable is 0.1% of the 500 µT indirect effects
protective value. At this distance, the Earth’s natural magnetic field (around 50 µT)
would be the dominant source of static magnetic field exposure by a margin of
approximately 89 times.
10.7.125 The maximum value is slightly more than the Earth’s natural static magnetic field
strength in the UK. Depending upon the relative orientation of the field from the
cables and the Earth’s natural field and distance from the cable, the combined field
strength could be greater or lesser than the Earth’s natural field. Graph 10.2 also
shows the combined resultant field with the cable route running either north-south or
east-west. The maximum combined field strength would be approximately 108 µT.
Converter station or substation
10.7.126 The 400 kV HVDC converter station or HVAC substation would be a source of
magnetic and electric fields. However, the onshore HVDC converter / HVAC
substation is not anticipated to produce significant EMF outside its boundaries. Due to
onshore HVDC converter / HVAC substation design and layout, and the rapid
decrease in EMF with distance from source, the most significant source of EMF
experienced at the closest publically-accessible point (perimeter security fence or
building external wall) to the onshore HVDC converter / HVAC substation would be
from the power cables where they enter or exit the perimeter (ENA, 2012 and DECC,
2011c).

10.7.127 The HVDC or HVAC cables entering the HVDC converter / HVAC substation from the
offshore wind farm have been considered above. The maximum magnetic or electric
field from typical 400 kV overhead or underground connections to substations can be
used as a conservative proxy to assess EMF exposure, as EMF strength from the
substation itself at its perimeter would be lower. It is appropriate to assess against
occupational exposure guidelines as no residential receptors are identified within 100
m of the onshore HVDC converter / HVAC substation.

Graph 10.2 Magnetic field at 1 m above ground level by distance from HVDC cables.
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10.7.128 National Grid publishes calculated worst case maximum magnetic and electric field
strengths for representative designs of 400 kV overhead lines and underground
cables under high load conditions (NG, 2011). This information indicates that the
maximum electric and magnetic field strengths from such infrastructure are
significantly below the occupational exposure guideline in all cases. As such, field
strength experienced at the boundary of the onshore HVDC converter / HVAC
substation would also be well below the guideline levels.
Cable(s) to National Grid substation

10.7.129 It is expected that an underground cable(s) would be used to connect the HVDC
converter / HVAC substation to the existing National Grid substation at North
Killingholme. Details of the exact cable route and design are not known at this stage.
However, it would be a relatively short section of approximately 65 m length through a
non-residential area. The cable would be expected to comply as a condition of its
design with the DECC CoP and relevant EMF exposure limits.

Significance of effect
10.7.134 As demonstrated in the results above, the proposed development would be in
compliance with the EMF exposure guidelines advised in NPS EN-5 and by the
former HPA in the Scoping Opinion. Based on the current scientific evidence base
and Government guidance, the proposed infrastructure would comply with guidance
set to protect health, and have no measurable human health impact due to EMF
exposure from the proposed electricity transmission infrastructure. The effects from
EMF from the onshore transmission infrastructure are therefore assessed as
negligible.
Future monitoring
10.7.135 No future monitoring is required, as the maximum calculated field strength is well
below the relevant exposure limits, with no predicted risk of exceedance.
Decommissioning phase

Sensitivity of receptor
10.7.130 The DECC CoP specifies that, given the terms of the 1999 EC Recommendation,
assessment of EMF exposure against the general public exposure guidelines should
be undertaken where the duration of exposure is ‘significant’. This is taken by the
CoP to refer to residential exposure and can also apply to specific settings such as
schools. Transient or occupational exposure would be subject to the less stringent
occupational exposure guidelines.
10.7.131 The closest residential dwellings to the cable route options under consideration are
likely to be The Gairings (Waltham Road), Grange Farm Cottages (Riby Road) and
Woodview (Keelby Road). These are shown, along with other nearby properties, in
Figure 10-4.
10.7.132 Other nearby receptors may include transient receptors such as pedestrians,
agricultural workers or people in non-residential buildings. As a conservative
assumption, the assessment of magnetic field impacts from the cables is made
against the general public exposure guideline value (360 µT) and against the value
quoted by ICNIRP and former HPA for protection against indirect adverse effects for
static magnetic fields (500 µT).
10.7.133 There are no known residential receptors within 100 m of the HVDC converter /
HVAC substation site boundary. Buildings in the vicinity of the HVDC converter /
HVAC substation site are identified as industrial in nature. Other potential receptors
include transient receptors such as pedestrians, agricultural workers or people in nonresidential buildings. The occupational exposure guideline is therefore relevant to the
HVDC converter / HVAC substation.

10.7.136 The effects of the decommissioning of Project Two have been assessed on air quality
and health due to EMF in the onshore study area. The environmental impacts arising
from the decommissioning of Project Two are listed in Table 10.15 along with the
design envelope parameters against which each decommissioning phase impact has
been assessed.
10.7.137 A description of the significance of effects upon air quality and health receptors
caused by each identified impact is given below.
Air Quality
The temporary impacts of decommissioning of the cable route may affect receptors
sensitive to dust (human and ecological).
The temporary impacts of decommissioning of the onshore HVDC converter / HVAC
substation may affect receptors sensitive to dust (human and ecological).
The temporary impacts due to traffic may affect human and ecological receptors during
the decommissioning phase.
10.7.138 Details of the traffic generation of the operation and decommissioning phases of
development are set out in Section 8.6 of Chapter 8: Traffic and Transport of the ES.
The decommissioning of the cable route and the HVDC converter/HVAC substation
will generate significantly less traffic than the construction phase. The number of
vehicle movements generated during this phase is anticipated to be negligible, and
an assessment of traffic impacts has been scoped out for this phase
10.7.139 The effects of decommissioning activities are expected to be the same or similar to
the effects from construction at the substation and the landfall.
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10.7.140 The impact is predicted to be of local spatial extent, short term duration, intermittent
and effects are not anticipated to continue beyond the construction phase (i.e. they
are predominantly reversible). It is predicted that the impact will affect receptors
directly. The magnitude is therefore considered to be potentially high, before
mitigation. However, with the application of mitigation, the risk of impacts would be
expected to be reduced such that the residual effect is not significant.

Air Quality
10.8.2

The schemes listed in Table 10.42 have been considered in the cumulative
assessment for air quality. Detailed consideration of the potential for cumulative
impacts has been limited to the construction phase , because air quality impacts from
the operational phase of the proposed development are expected to be negligible.
Effects during decommissioning would be of a similar nature to construction but would
be lower and thus construction represents the worst case. The study area for
cumulative assessment for air quality is 0.7 km from the proposed development. At a
distance greater than 350 m from construction activities the IAQM guidance advises
that impacts are expected to be ‘negligible’. Schemes within 700 m (i.e. 350 m from
each development) of Project Two could be expected to have a cumulative impact
with regard to air quality if construction activities at other development sites take
place during the same period.

10.8.3

Where the impacts of these schemes have the potential for cumulative effects on
sensitive receptors the potential cumulative impact column of the table identifies
these and a description is given below the table. In the case of cumulative dust
impacts where no valid or useful data are available on which to base the assessment,
but there would be no likely significant impact in EIA terms using the construction
methods expected to be employed for the project in question, it has been stated that
effects would be minimal.

10.8.4

The schemes listed in Table 10.42 have been considered in the cumulative
assessment for air quality. The schemes are identified on Figure 5.3 and Figure 5.4 in
Volume 1, Chapter 5 EIA Methodology.

10.7.141 The effect after mitigation will, therefore, be not significant in EIA terms.
Electromagnetic Fields
10.7.142 The underground cables and HVDC converter / HVAC substation would not be
energised during decommissioning (no electricity transmitted) and there would be no
electric or magnetic field generated.

Key Parameters for Assessment
10.8.1

The cumulative assessment for onshore topics follows the advice given in Version 2
of the Planning Inspectorate’s Advice Note Nine: Rochdale Envelope (April 2012) for
Nationally Significant Infrastructure Projects (NSIPs) of which Hornsea Offshore Wind
Farm is one. The advice is as follows:
“The potential cumulative impacts with other major developments will also need to be
carefully identified such that the likely significant impacts can be shown to have been
identified and assessed against the baseline position (which would include built and
operational development). In assessing cumulative impacts, other major development
should be identified through consultation with the local planning authorities and other
relevant authorities on the basis of those that are:


under construction;



permitted application(s), but not yet implemented;



submitted application(s) not yet determined;



projects on the Planning Inspectorate’s Programme of Projects;



identified in the relevant Development Plan (and emerging Development Plans with appropriate weight being given as they move closer to adoption)
recognising that much information on any relevant proposals will be limited; and



identified in other plans and programmes (as appropriate) which set the
framework for future development consents/approvals, where such development
is reasonably likely to come forward.

In preparing such information, it should not be forgotten that the purpose of an EIA is
to inform the examination, and decision making process. The EIA should be clear and
practical.” (PINS Advice Note Nine: Rochdale Envelope, page 8)
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Table 10.42 Cumulative schemes relevant to air quality.
Scheme

Identification
number (Figure
5.3 and 5.4 in
Volume 1, Chapter
5: EIA
Methodology)

Description

Location, Parish and Local
Authority

Current status
(Updated December
2014)

Timescale for
development

Description of potential
cumulative impact

Phillips66 Replacement
Pipeline.

36

Replacement of
approximately 4.5 km
(seaward section) of
the crude oil pipeline
from offshore buoy to
Tetney Tank Farm.
The landfall for the
pipeline is at
Northcoates Point to
the North of Horseshoe
Point.

Although the site area is largely
outside of the 1 km buffer it does
fall adjacent to the Tetney to
Saltfleet Tidal Flood Defence
Scheme.
Pipeline landfall close to
Northcoates Point, East Lindsey
District Council.

A Scoping Opinion was
submitted to East Lindsey
District Council on the 5
April 2013.
The Environmental
Statement and Marine
Licence application were
submitted on 3 March.and
the application was
approved on 27 June
2014.

Pipeline
construction
programme was
expected to take
place during the
period of July 2014
and September
2015, however
construction is
likely to be delayed
until early March
2015.

Development greater than
700 m from Project Two
and therefore no
cumulative air quality
impacts anticipated.

Eight wind turbines at
Land at Bishopthorpe
Farm.

41

Erection of eight wind
turbines (each with a
maximum height from
the ground to the blade
tip of between 105 m to
115 m.)

Site boundary is 162 m from the
cable route corridor. Closest
turbine is 1.6 km from cable route
corridor.
Tetney, East Lindsey District
Council.

The application was
refused at committee by
the Council on the 5
February 2014.

Date of
commencement of
construction
unknown.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

Erection of seven.
industrial units to use
under Class B1:
Business and Class
B8: Storage and
Distribution of the
Town and Country
Planning (Use
Classes) Order Act
1987 as amended, in
accordance with
amended plans
received by the Local
Planning Authority on
02 April 2013.

700 m from the cable route
corridor.
Holton le Clay, East Lindsey
District Council.

Application was approved
under delegated powers on
the 12 July 2013.

Planning
permission must
be implemented by
12 July 2018. Date
of commencement
of construction
unknown

Development 700 m from
Project Two and therefore
no cumulative air quality
impacts anticipated.

Industrial development
at Peacefield Business
Park.

38
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Scheme

Identification
number (Figure
5.3 and 5.4 in
Volume 1, Chapter
5: EIA
Methodology)

Land adjacent
Westlands, Station
Road, Tetney, Grimsby,
North East Lincolnshire

68

Waltham Road
(Mushroom Farm
Strands) Brigsley

61

Description

Location, Parish and Local
Authority

Outline application for
erection of a 35
dwellings.

790 m from cable route corridor

Demolition of existing
detached bungalow,
proposed residential
development of six
units within new build
barn and one detached
residence.

180 m from the cable route
corridor.

Tetney
East Lindsey District Council

Current status

Timescale for
development

Description of potential
cumulative impact

Application was submitted
on the 5 March 2014 and
amended on 21 and 30
June 2014. Application had
not been determined as of
11 December 2014.

Date of
commencement of
construction
unknown

Development greater than
700 m from Project Two
and therefore no
cumulative air quality
impacts anticipated.

Application approved under
delegated powers on 4 July
2013.

Planning
permission must
be implemented by
4 July 2018. Date
of commencement
of construction
unknown.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

(Updated December
2014)

Brigsley, North East Lincolnshire
Council.

Residential
development at Sandon
House.

3

Demolition of Sandon
House and erection of
eight dwellings with
associated access,
landscaping and new
footway along the
frontage of Barnoldby
Road, up to number
123.

151 m from the cable route
corridor.
Waltham, North East Lincolnshire
Council.

Planning permission
granted.

Planning
permission must
be implemented by
13 February 2016.
Date of
commencement of
construction
unknown..

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

Aylesby Road, land
west of Pyewipe Farm

56

Erect wind turbine with
hub height of 50 m,
blade tip height of 77 m
and generation
capacity of 900 kW.

78 m from the cable route
corridor.
Wold, North East Lincolnshire
Council.

Application approved 19
May 2014.

Date of
commencement of
construction
unknown

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

A18/A180 Link Road
(Immingham By-Pass).

40

Link from A1173/A180
junction to B1210.

At its closest to Project Two this
linear project is 700 m from the
cable route corridor.
South of Immingham.
North East Lincolnshire Council.

Planning permission
granted. Scheme gained
departmental approval in
the 2011 Autumn
Statement.

Contractors have
been appointed.
Date of
commencement of
construction
unknown.

Development 700 m from
Project Two and therefore
no cumulative air quality
impacts anticipated.

Wind turbine at
Immingham Grange,
Immingham.

30

Wind turbine (37 m
hub, 55 m blade tip).

Proposed turbine location is 64 m
from the cable route corridor. Site
boundary crosses the cable route
corridor.
Immingham, North East
Lincolnshire Council.

EIA Screening. EIA not
required. No planning
application had been
submitted as of 1
December 2014.

Date of
commencement of
construction
unknown.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.
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Scheme

Identification
number (Figure
5.3 and 5.4 in
Volume 1, Chapter
5: EIA
Methodology)

Description

Location, Parish and Local
Authority

Current status
(Updated December
2014)

Timescale for
development

Description of potential
cumulative impact

A160/A180 Highway
Improvements.

2

Immingham Port
access improvements.

Crosses the cable route corridor
and 2.9 km from the HVDC
converter/HVAC substation.
A160, North East Lincolnshire
Council

Application was submitted
to PINs on the 8 January
2014 and was accepted on
the 27 January 2014.
A signed Statement of
Common Ground between
the Highway Authority and
SMart Wind (for Project
One and Project Two) was
issued to the A160
Examination Process on 8
May 2014.The examination
closed on 4 September
2014. PINs issued a report
of recommendation to the
SoS on 6 November 2014.
The deadline for the SoS
decision is 6 February
2015.

The construction
period is expected
to be
approximately 16
months, and the
intention is for
construction to
start in late spring /
early summer
2015, subject to
obtaining a
Development
Consent Order
(DCO).

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

Residential
development at 17
Greengate Lane.

10

Outline planning
permission to erect
eight dwellings
including associated
access roads and
parking areas with
appearance and
landscaping reserved
for subsequent
approval.

340 m from the cable route
corridor and 2.8 km from the
onshore HVDC converter/HVAC
substation.
South Killingholme, North
Lincolnshire Council.

Planning permission was
granted under delegated
powers on the 16 April
2014.

Reserved Matters
required to be
submitted by 16
April 2016 and the
development
implemented by 16
April 2019 or within
two years of the
approval of the
reserved matters,
whichever is later.
Date of
commencement of
construction
unknown.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

Total Lindsey Oil
Refinery substation

9

Planning permission to
erect a sub-station.

155 m from the cable route
corridor.

Planning permission was
granted under delegated
powers on the 6 June
2013.

Planning
permission must
be implemented by
6 June 2018. Date
of commencement
of construction

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

North Killingholme, North
Lincolnshire Council.
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Scheme

Identification
number (Figure
5.3 and 5.4 in
Volume 1, Chapter
5: EIA
Methodology)

Description

Location, Parish and Local
Authority

Current status
(Updated December
2014)

Timescale for
development

Description of potential
cumulative impact

unknown.
URSA glass wool
insulation manufacturing
plant, North
Killingholme.

5

Glass wool insulation
manufacturing plant.

245 m from the cable route
corridor. Adjacent to the onshore
HVDC converter/HVAC
Substation site.

Planning permission
granted. Application to
extend timescale for
implementation awaiting
determination.

Construction likely
to start 2017 for 36
months.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

North Killingholme, North
Lincolnshire Council.
C. GEN power plant at
North Killingholme
Power Plant.

11

570 MW power station.
The plant includes a
gasifier of up to 65 m,
storage silos up to 45
m and flare stack up to
135 m in height.

Power plant is 490 m from the
HVDC converter/HVAC
substation site. The proposed
pipe conveyor crosses the cable
route corridor and the HVDC
converter/HVAC substation site.
North Killingholme, North
Lincolnshire Council.

DCO granted by the SoS
on 11 September 2014.
Elements of the CPO
application for grid
connection weree refused.
Awaiting response from
C.GEN.

Construction is
indicated to take
36 months to
complete. Date of
commencement of
construction
unknown.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

Quay and wind turbine
manufacturing factory,
Able Marine Energy
Park, Killingholme
Marshes.

14

New quay and wind
turbine manufacture.
The maximum height
to eaves of the tallest
building (foundation
factory) would be 45 m.
The development
covers an area of
approximately 150 ha.

400 m from the cable route
corridor and 800 m from the
onshore HVDC converter/HVAC
substation.
North Killingholme, North
Lincolnshire Council.

DCO granted by the SoS
on the 18 December 2013.

Construction was
programmed to
start in 2013 for 24
months. However,
construction has
been delayed by
Special
Parliamentary
Procedure. The
Parliamentary
Committee decided
that there was no
case for Able to
answer in respect
of the petitions of
general objection
presented. The
DCO came into
force on 29
October 2014.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

Port-related logistics
and business park, Able
Humber Ports Northern
Area, Halton Marshes.

13

Port-related logistics
and business park. The
development covers an
area of approximately

Adjacent to the onshore HVDC
converter/HVAC substation.
North Killingholme, North
Lincolnshire Council.

Planning permission was
granted on the 10 July
2013.

Planning
permission must
be implemented by
10 July 2016. Date

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.
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Scheme

Identification
number (Figure
5.3 and 5.4 in
Volume 1, Chapter
5: EIA
Methodology)

Description

Location, Parish and Local
Authority

Current status
(Updated December
2014)

380 ha.

Timescale for
development

Description of potential
cumulative impact

of commencement
of construction
unknown

Manor Farm Solar Park

74

Solar park comprising
100,056 modules with
a total generating
capacity of 26.01MW

45 m from the cable route
corridor.
Laceby, North East Lincolnshire
Council

Screening Opinion
received on 24 July 2014,
stating EIA is not required.
No planning application
has been submitted (as of
11 December 2014)

Date of
commencement of
construction
unknown.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

Alfords Garden Centre,
Grimsby Road

76

Refurbishment of
existing garden centre
site including
extensions, relocation
of accesses, new
parking, removal &
relocation of
polytunnels, fencing,
landscaping &
associated works.
Demolition of Russell
Dene and the erection
of a new dwelling.

787 m from cable route corridor.
Laceby
North East Lincolnshire Council

Application submitted on
30 July 2014 and validated
on 1 September 2014.
Application had not been
determined as of 1
December 2014..

Date of
commencement of
construction
unknown

Development greater than
700 m from Project Two
and therefore no
cumulative air quality
impacts anticipated.

Low Farm Solar Farm,
Bradley Road

77

EIA Screening Opinion
for a proposed 21 MW
solar photovoltaic (PV)
development.

40 m from the cable route
corridor., Grimsby
North East Lincolnshire Council.

Screening Opinion
published in June 2014
stating EIA is not required.
No planning application
has been submitted as of 1
December 2014.

Date of
commencement of
construction
unknown.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

Blyth Way (Land Off)
Laceby

78

Outline application for
up to 100 dwellings
with means of access
to be considered.

660 m from
corridor.

Date of
commencement of
construction
unknown.

Potential cumulative dust
impact from construction
activities, where they
occur simultaneously.

route Planning application
validated in June 2014.
Application had not been
Laceby
determined as of 1
December 2014..
North East Lincolnshire Council
the

cable
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Scheme

Residential
development at Land at
Tetney Golf Club.

Identification
number (Figure
5.3 and 5.4 in
Volume 1, Chapter
5: EIA
Methodology)
80

Description

Outline application to
erect 27 dwellings,
swales and attenuation
pond.

Location, Parish and Local
Authority

735 m from the cable route
corridor.
Tetney,
East Lindsey District Council.

Current status

Timescale for
development

Description of potential
cumulative impact

Planning application
validated on 2 July 2014.
Application had not been
determined as of 1
December 2014.

Date of
commencement of
construction
unknown

Development greater than
700 m from Project Two
and therefore no
cumulative air quality
impacts anticipated.

(Updated December
2014)

Hydrocarbon
Exploratory Bore Hole,
Land at Mauxhall Farm,
Immingham Road,
Stallingborough

99

Temporary permission
for the construction of a
new access track,
temporary wellsite and
clean enclosed burner
pit, with associated
portable cabins for the
storage of equipment
and for staff office
accommodation, the
drilling of an exploratory
bore hole for oil,
undertaking of
production tests and
retaining the site and
wellhead valve
assembly gear for
evaluation

830 m from the cable route
corridor.
Stallingham, North East
Lincolnshire Council

Planning permission was
granted on 22 October
2014 with the signing of a
S106 Agreement.
Application to discharge
several conditions was
submitted in November
2014 and is pending
consideration (as of 1
December 2014).

Site construction,
including site
clearance, will take
approximately
seven weeks, after
which the drilling
rig will be moved
onto the site and
rigged-up (an
additional two
weeks).

Development greater than
800 m from Project Two
and therefore no
cumulative air quality
impacts anticipated.

Industrial units, Halton
Road East, North
Killingholme Industrial
Estate

100

Four industrial units and
an extension to an
existing unit with a new
access.

1 km from the cable route corridor
and 1.6 km from the onshore
HVDC converter/HVAC
substation.

Refused 19 November
2014

Date of
commencement of
construction
unknown

Development is 1 km from
Project Two and therefore,
no cumulative air quality
impacts are anticipated.

North Killingholme, North
Lincolnshire Council
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Scheme

Enabling works for
AMEP, land adjacent to
Rosper Road

Identification
number (Figure
5.3 and 5.4 in
Volume 1, Chapter
5: EIA
Methodology)
95

Description

Enabling works in
support of the AMEP
project which will
comprise site clearance,
ground raising works,
felling of a copse,
creation of a footpath,
removal offsite of the
topsoil layer, importing
spreading and
compacting of
approximately 275,000
m3 of fill material, new
drainage ditches and
the construction of a
new twin cell drainage
culvert.

Location, Parish and Local
Authority

997 m from the onshore HVDC
converter/HVAC substation and 2
km from the cable route corridor.
South Killingholme, North
Lincolnshire Council

10-63

Current status
(Updated December
2014)

Application submitted in
May 2014. Awaiting
decision.

Timescale for
development

In relation to the
AMEP marine
works, which are
scheduled to
commence in
2016.

Description of potential
cumulative impact

Development is over 900
m from Project Two and
therefore, no cumulative
air quality impacts are
anticipated.
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10.8.5

The following section, paragraphs 10.8.6 to 10.8.35, describes the potential
cumulative impacts where identified in the table above.
Eight wind turbines at land at Bishopthorpe Farm

10.8.6
10.8.7

The proposal is for eight wind turbines. The development covers an area of
approximately 91 ha.
Construction is likely to commence in 2013, and last 9 to 12 months. In the event that
the construction periods for this scheme and Project Two do not overlap then no
cumulative effects are anticipated. In the event that the construction programmes
overlap, the most significant issue in relation to local air quality effects is likely to be
temporary nuisance caused by the deposition of dust during the construction phase
and with appropriate mitigation in accordance with normal good construction practice,
impacts would be expected to be minimal.
Waltham Road Mushroom Farm Strands, Brigsley

10.8.8
10.8.9

The proposal is to demolish the existing detached bungalow, and provide six new
residential units within a new build barn and one detached residence.
The timescale for construction is unknown. In the event that the construction periods
for this scheme and Project Two do not overlap then no cumulative effects are
anticipated. In the event that the construction programmes overlap, the most
significant issue in relation to local air quality effects is likely to be temporary nuisance
caused by the deposition of dust during the construction phase and with appropriate
mitigation in accordance with normal good construction practice, impacts would be
expected to be minimal.
Residential Development at Sandon House

10.8.13 The Application is currently under consideration. In the event that the construction
programmes overlap, the most significant issue in relation to local air quality effects is
likely to be temporary nuisance caused by the deposition of dust during the
construction phase and with appropriate mitigation in accordance with normal good
construction practice, impacts would be expected to be minimal.
Wind Turbine at Immingham Grange
10.8.14 The proposal is for a wind turbine (37 m hub, 55 m blade tip) at Immingham Grange,
Immingham.
10.8.15 The timescale for construction is unknown. In the event that the construction periods
for this scheme and Project Two do not overlap then no cumulative effects are
anticipated. In the event that the construction programmes overlap, the most
significant issue in relation to local air quality effects is likely to be temporary nuisance
caused by the deposition of dust during the construction phase and with appropriate
mitigation in accordance with normal good construction practice, impacts would be
expected to be minimal.
A160/A180 Highway Improvements
10.8.16 The proposal is for Immingham Port access improvements.
10.8.17 Construction is expected to commence in summer 2015, and therefore construction of
this scheme is expected to overlap with Project Two. In the event that the
construction programmes overlap, the most significant issue in relation to local air
quality effects is likely to be temporary nuisance caused by the deposition of dust
during the construction phase and with appropriate mitigation in accordance with
normal good construction practice, impacts would be expected to be minimal.
Residential Development at 17 Greengate Lane

10.8.10 The proposal is for demolition of Sandon House and erection of eight dwellings with
associated access, landscaping and new footway along the frontage of Barnoldby
Road, up to number 123.

10.8.18 The proposal is to erect eight dwellings with associated access roads, parking areas
and landscaping.

10.8.11 The timescale for construction has not been finalised, but is likely to be before
February 2016. In this case construction of this scheme would overlap with Project
Two. In the event that the construction programmes overlap, the most significant
issue in relation to local air quality effects is likely to be temporary nuisance caused
by the deposition of dust during the construction phase and with appropriate
mitigation in accordance with normal good construction practice, impacts would be
expected to be minimal.

10.8.19 The timescale for construction is unknown. In the event that the construction periods
for this scheme and Project Two do not overlap then no cumulative effects are
anticipated. In the event that the construction programmes overlap, the most
significant issue in relation to local air quality effects is likely to be temporary nuisance
caused by the deposition of dust during the construction phase and with appropriate
mitigation in accordance with normal good construction practice, impacts would be
expected to be minimal.

Aylesby Road land, west of Pyewipe Farm

10.8.12 The proposal is to erect a wind turbine with hub height 50 m.

Total Lindsey Oil Refinery Substation

10.8.20 The proposal is for to erect a substation 155 m from the cable route at North
Killingholme.
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10.8.21 The timescale for construction is unknown. In the event that the construction periods
for this scheme and Project Two do not overlap then no cumulative effects are
anticipated. In the event that the construction programmes overlap, the most
significant issue in relation to local air quality effects is likely to be temporary nuisance
caused by the deposition of dust during the construction phase and with appropriate
mitigation in accordance with normal good construction practice, impacts would be
expected to be minimal.
URSA Glass Wool Insulation manufacturing plant
10.8.22 The proposal is for construction of a glass wool insulation manufacturing plant.
10.8.23 Construction is expected to commence in 2017 and last for 36 months; therefore,
construction is expected to overlap with Project One. In the event that the
construction programmes overlap, the most significant issue in relation to local air
quality effects is likely to be temporary nuisance caused by the deposition of dust
during the construction phase and with appropriate mitigation in accordance with
normal good construction practice, impacts would be expected to be minimal.
C. GEN power plant
10.8.24 The proposal is for a 570 MW power station.
10.8.25 Permission granted by the SoS on 11 September 2014. Construction is expected to
last 36 months, but the date for commencement is unknown. In the event that the
construction periods for this scheme and Project Two do not overlap then no
cumulative effects are anticipated. In the event that the construction programmes
overlap, the most significant issue in relation to local air quality effects is likely to be
temporary nuisance caused by the deposition of dust during the construction phase
and with appropriate mitigation in accordance with normal good construction practice,
impacts would be expected to be minimal.
Quay and Wind Turbine Manufacturing Factory Able Marine Energy Park,
Killingholme Marshes
10.8.26 The proposal is for a new quay and wind turbine factory.
10.8.27 Construction is due to begin in 2013 and take 24 months to complete. It is likely that
construction of this scheme would overlap with Project One. In the event that the
construction programmes overlap, the most significant issue in relation to local air
quality effects is likely to be temporary nuisance caused by the deposition of dust
during the construction phase and with appropriate mitigation in accordance with
normal good construction practice, impacts would be expected to be minimal.

Port-related Logistics and Business par Able Humber Ports Northern Area,
Halton Marshes
10.8.28 The proposal is for a port-related logistics and business park. The development
covers an area of approximately 380 ha.
10.8.29 The development is being built in phases, with all phases to be completed in 2016
subject to planning permission; therefore, it is anticipated that construction of this
scheme will overlap with Project One. In the event that the construction programmes
overlap, the most significant issue in relation to local air quality effects is likely to be
temporary nuisance caused by the deposition of dust during the construction phase
and with appropriate mitigation in accordance with normal good construction practice,
impacts would be expected to be minimal.
Manor Farm Solar Park
10.8.30 The proposal is for a solar park comprising 100,056 modules with a total generating
capacity of 26.01MW, to be situated 80 m from the cable route corridor of Project
Two, within Laceby.
10.8.31 The construction timescale is unknown. In the event that the construction periods for
this scheme and Project Two do not overlap then no cumulative effects are
anticipated. In the event that the construction programmes overlap, the most
significant issue in relation to local air quality effects is likely to be temporary nuisance
caused by the deposition of dust during the construction phase and with appropriate
mitigation in accordance with normal good construction practice, impacts would be
expected to be minimal.
Low Farm Solar Farm, Bradley Road
10.8.32 The proposal is for a 21 MW solar photovoltaic (PV) development.
10.8.33 The construction timescale is unknown. In the event that the construction periods for
this scheme and Project Two do not overlap then no cumulative effects are
anticipated. In the event that the construction programmes overlap, the most
significant issue in relation to local air quality effects is likely to be temporary nuisance
caused by the deposition of dust during the construction phase and with appropriate
mitigation in accordance with normal good construction practice, impacts would be
expected to be minimal.
Blyth Way (Land Off) Laceby
10.8.34 The proposal is for up to 100 dwellings with means of access to be considered.
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10.8.35 The construction timescale is unknown. In the event that the construction periods for
this scheme and Project Two do not overlap then no cumulative effects are
anticipated. In the event that the construction programmes overlap, the most
significant issue in relation to local air quality effects is likely to be temporary nuisance
caused by the deposition of dust during the construction phase and with appropriate
mitigation in accordance with normal good construction practice, impacts would be
expected to be minimal.
Electromagnetic Fields
10.8.36 As noted in this chapter, electric and magnetic field strength decreases rapidly with
distance from the source. As such, no significant cumulative impacts from other
existing sources are anticipated. The vector nature of electric and magnetic fields
means that the combined field strength from multiple sources would not typically be
as great as the scalar sum of their maximum strength.
10.8.37 Cumulative effects from the static field from HVDC Project Two cables and Earth’s
magnetic field have been assessed in the operational impacts section (paragraphs
10.7.121 to 10.7.125). Cumulative impacts between the multiple cables of Project
Two and Project One are assessed in the remainder of this section (paragraphs
10.8.61 to 10.8.71), using the design envelope parameters summarised in Table
10.46, Figure 10-6 and Figure 10-7.

10.8.39 In the event of a simultaneous construction programme with Project One, or in the
event that Project Two construction were completed prior to the commencement of
Project One construction (i.e. Scenarios Two and Three), access to and use of some
of the temporary construction compounds and work areas authorised by the Project
One DCO will be prevented or restricted by the construction of Project Two. In order
to reduce the impacts to Project One in these circumstances, the Project Two DCO
contains some temporary construction working sites and means of access which are
intended for temporary use by Project One to compensate Project One and reduce
the impacts of Project Two on Project One. Scenarios Two and Three may require the
use of these temporary construction working sites (referred to as “compensation
compounds” in this chapter and Annex 4.5.4: Project One/Project Two Interface),
which will not be required under Scenario One.
10.8.40 The plan in Volume 4, Annex 4.5.4: Project One/Project Two Interface shows all of
the features (side accesses, compounds, etc.) potentially required for all scenarios
and identifies which features are required for each scenario.
10.8.41 The potential cumulative effects of Project Two with Project One for air quality and
EMF are summarised in paragraphs 10.8.42 to 10.8.71, and Table 10.49. As well as
construction impacts, the table also includes a description of the cumulative,
operational and decommissioning impacts.
Air Quality

Cumulative Impacts with Project One
10.8.38 There are three potential scenarios for the timing of construction of Project Two and
Project One. This has been taken into account in the onshore cumulative impact
assessment of Project Two with Project One. This has been assessed on the basis of
the following three potential scenarios:


Scenario One – Project One constructed before Project Two.



Scenario Two – Project Two constructed before Project One.



Scenario Three – Project One and Project Two constructed at the same time.

10.8.42 In Scenarios One and Two, the construction periods for Project One and Project Two
do not overlap and no cumulative construction dust effects are anticipated, as the
designed-in dust mitigation measures are already commensurate with the greatest
dust emission magnitude and sensitivity of receptor categories, and are expected to
reduce impacts to ‘not significant’.
10.8.43 In Scenario Three, the construction periods for Project One and Project Two would
overlap and there could potentially be cumulative effects, in particular from
construction dusts and emissions from construction traffic. With regard to temporary
disamenity caused by the deposition of dust, with appropriate dust mitigation as set
out in this chapter, impacts would be expected to be minimal.
10.8.44 With regard to traffic impacts, more traffic is anticipated to be generated where
Project One and Project Two occur simultaneously. The traffic flows where where
Project One and Project Two occur simultaneously are summarised in Table 10.28.
The impact at receptors where Project One and Project Two occur simultaneously
has been modelled and the results are presented in Table 10.43, Table 10.44, and
Table 10.45.
Nitrogen dioxide (NO2)
10.8.45 Table 10.43 presents the annual-mean NO2 concentrations predicted at the
receptors.
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Concentration (µg.m-3)
Table 10.43 Predicted annual-mean NO2 impacts for Scenario Three - where Project One
and Project Two occur simultaneously (2017)
Concentration (µg.m-3)

With without
dev as %
of the
AQS
objective

Without
construction
(2017)

With
construction of
Phase 1 and
Phase 2
simultaenously

1

15.6

15.8

0.4

Imperceptible

Negligible

2

15.2

15.3

0.4

Imperceptible

Negligible

3

13.6

13.6

0.1

Imperceptible

Negligible

4

14.4

14.4

0.2

Imperceptible

Negligible

5

14.9

15.5

1.4

Small

Negligible

6

14.3

14.7

1.1

Small

Negligible

7

13.6

13.9

0.9

Imperceptible

Negligible

8

14.4

15.1

1.7

Small

Negligible

9

14.8

15.2

1.1

Small

Negligible

10

15.5

16.0

1.3

Small

Negligible

11

15.2

15.6

1.2

Small

Negligible

12

14.2

14.4

0.7

Imperceptible

Negligible

13

13.0

13.1

0.2

Imperceptible

Negligible

14

13.2

13.4

0.4

Imperceptible

Negligible

15

14.0

14.4

1.1

Small

Negligible

16

17.1

17.4

0.7

Imperceptible

Negligible

17

16.0

16.2

0.5

Imperceptible

Negligible

18

14.1

14.3

0.4

Imperceptible

Negligible

19

13.9

14.3

0.9

Imperceptible

Negligible

20

13.6

13.8

0.6

Imperceptible

Negligible

21

14.7

14.9

0.6

Imperceptible

Negligible

22

14.6

15.0

0.9

Imperceptible

Negligible

23

13.1

13.4

0.6

Imperceptible

Negligible

24

13.1

13.3

0.6

Imperceptible

Negligible

25

13.1

13.3

0.5

Imperceptible

Negligible

Receptor
ID

Magnitude
of change
descriptor

Impact
descriptor

With without
dev as %
of the
AQS
objective

Without
construction
(2017)

With
construction of
Phase 1 and
Phase 2
simultaenously

26

13.1

13.3

0.4

Imperceptible

Negligible

27

12.9

13.0

0.2

Imperceptible

Negligible

Maximum

17.1

17.4

1.7

-

-

Minimum

12.9

13.0

0.1

-

-

Receptor
ID

Magnitude
of change
descriptor

Impact
descriptor

10.8.46 Predicted annual-mean NO2 concentrations at the receptors are below the AQS
objective for NO2. The magnitude of change at the receptors is small to imperceptible.
When this change is considered in the context of the absolute concentrations, the
impact descriptor is negligible.
10.8.47 As all predicted annual-mean NO2 concentrations are below 60 μg.m-3, the hourlymean objective for NO2 is unlikely to be exceeded and is not considered further within
this assessment.
10.8.48 Only receptors within 200 m of road sources are considered to be at risk of impacts
from traffic emissions (Highways Agency, 2007). There are estimated to be 1,148
dwellings within 200 m of the road sources. The impacts at a selection of these
receptors located close to the road sources, receptors 1 to 15 and 18 to 27, are
predicted to be negligible. There are two nationally designated ecological sites within
200 m of the road sources: the Wrawby Moor SSSI and Castlethorpe Tufas SSSI,
located adjacent to the M180. The impacts at these receptors, receptors 16 and 17
respectively, are predicted to be negligible.
Particulate matter (PM10)
10.8.49 Table 10.44 presents the annual-mean PM10 concentrations predicted at the façades
of existing receptors.
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Table 10.44 Predicted annual-mean PM10 impacts for Scenario Three – where Project
One and Project Two occur simultaneously (2017)
Concentration (µg.m-3)

Without

With

development

development

With without
dev as %
of the AQS
objective

Maximum

28.6

28.7

0.3

-

-

Minimum

28.0

28.1

<0.05

-

-

Receptor
ID

Without

With

development

development

With without
dev as %
of the AQS
objective

1

28.4

28.4

0.1

Imperceptible

Negligible

2

28.3

28.4

0.1

Imperceptible

Negligible

3

28.1

28.1

<0.05

Imperceptible

Negligible

4

28.3

28.3

<0.05

Imperceptible

Negligible

5

28.4

28.5

0.2

Imperceptible

Negligible

6

28.3

28.3

0.2

Imperceptible

Negligible

7

28.1

28.2

0.1

Imperceptible

Negligible

8

28.3

28.4

0.3

Imperceptible

Negligible

9

28.3

28.4

0.2

Imperceptible

Negligible

10

28.5

28.5

0.2

Imperceptible

Negligible

11

28.4

28.5

0.2

Imperceptible

Negligible

12

28.2

28.3

0.1

Imperceptible

Negligible

13

28.0

28.1

<0.05

Imperceptible

Negligible

14

28.1

28.1

0.1

Imperceptible

Negligible

15

28.2

28.3

0.2

Imperceptible

Negligible

16

28.6

28.7

0.1

Imperceptible

Negligible

17

28.5

28.5

0.1

Imperceptible

Negligible

18

28.2

28.3

0.1

Imperceptible

Negligible

19

28.2

28.2

0.1

Imperceptible

Negligible

20

28.1

28.2

0.1

Imperceptible

Negligible

21

28.3

28.4

0.1

Imperceptible

Negligible

22

28.3

28.4

0.1

Imperceptible

Negligible

23

28.1

28.1

0.1

Imperceptible

Negligible

24

28.1

28.1

0.1

Imperceptible

Negligible

25

28.1

28.1

0.1

Imperceptible

Negligible

26

28.1

28.1

0.1

Imperceptible

Negligible

27

28.0

28.1

<0.05

Imperceptible

Negligible

Receptor
ID

Concentration (µg.m-3)

Magnitude
of change
descriptor

Impact
descriptor

Magnitude
of change
descriptor

Impact
descriptor

10.8.50 Predicted annual-mean PM10 concentrations are well-below the AQS objective for
PM10. The magnitude of change at the receptors is imperceptible. When this change
is considered in the context of the absolute concentrations, the impact descriptor is
negligible.
10.8.51 As all predicted annual mean PM10 concentrations are below 31.5 μg.m-3, the daily
mean PM10 objective is expected to be met and is not considered further within this
assessment.
10.8.52 Only receptors within 200 m of road sources are considered to be at risk of impacts
from traffic emissions (Highways Agency, 2007). There are estimated to be 1,148
dwellings within 200 m of the road sources. The impacts at a selection of these
receptors located close to the road sources, receptors 1 to 15 and 18 to 27 are
predicted to be negligible. There are two nationally designated ecological sites within
200 m of the road sources: the Wrawby Moor SSSI and Castlethorpe Tufas SSSI,
located adjacent to the M180. The impacts at these receptors, receptors 16 and 17
respectively, are predicted to be negligible.
Particulate matter (PM2.5)
10.8.53 Table 10.45 presents the annual-mean PM2.5 concentrations predicted at the façades
of existing receptors.
Table 10.45 Predicted annual-mean PM2.5 impacts for Scenario Three – where Project
One and Project Two occur simultaneously (2017)
Concentration (µg.m-3)
Receptor
ID

With without
dev as %
of the
AQS
objective

Magnitude
of change
descriptor

Impact
descript
or

Without

With

development

development

1

11.3

11.4

0.1

Imperceptible

Negligible

2

11.3

11.3

0.1

Imperceptible

Negligible

3

11.2

11.2

<0.05

Imperceptible

Negligible
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Concentration (µg.m-3)
Receptor
ID

With without
dev as %
of the
AQS
objective

Magnitude
of change
descriptor

Impact
descript
or

Without

With

development

development

4

11.3

11.3

<0.05

Imperceptible

Negligible

5

11.3

11.4

0.2

Imperceptible

Negligible

6

11.2

11.3

0.2

Imperceptible

Negligible

7

11.2

11.2

0.1

Imperceptible

Negligible

8

11.3

11.3

0.3

Imperceptible

Negligible

9

11.3

11.3

0.2

Imperceptible

Negligible

10

11.4

11.4

0.2

Imperceptible

Negligible

11

11.3

11.4

0.2

Imperceptible

Negligible

12

11.2

11.3

0.1

Imperceptible

Negligible

13

11.1

11.1

<0.05

Imperceptible

Negligible

14

11.1

11.2

0.1

Imperceptible

Negligible

15

11.2

11.3

0.2

Imperceptible

Negligible

16

11.5

11.5

0.1

Imperceptible

Negligible

17

11.4

11.4

0.1

Imperceptible

Negligible

18

11.2

11.2

0.1

Imperceptible

Negligible

19

11.2

11.2

0.1

Imperceptible

Negligible

20

11.2

11.2

0.1

Imperceptible

Negligible

21

11.3

11.3

0.1

Imperceptible

Negligible

22

11.3

11.3

0.1

Imperceptible

Negligible

23

11.1

11.1

0.1

Imperceptible

Negligible

24

11.1

11.1

0.1

Imperceptible

Negligible

25

11.1

11.1

0.1

Imperceptible

Negligible

26

11.1

11.1

0.1

Imperceptible

Negligible

27

11.1

11.1

<0.05

Imperceptible

Negligible

Maximum

11.5

11.5

0.3

-

-

Minimum

11.1

11.1

<0.05

-

-

10.8.54 Predicted annual-mean PM2.5 concentrations are well-below the AQS objective for
PM2.5 at all receptors.
10.8.55 Using the EPUK criteria, the magnitude of change at the receptors is imperceptible.
When this change is considered in the context of the absolute concentrations, the
impact descriptor is negligible.
10.8.56 As the maximum predicted annual-mean PM2.5 concentration is below 25 μg.m-3 in the
opening year, and concentrations of PM2.5 are expected to decrease in future years,
the AQS objective for PM2.5 is expected to be met by a wide margin by its target date
of 2020.
10.8.57 Only receptors within 200 m of road sources are considered to be at risk of impacts
from traffic emissions (Highways Agency, 2007). There are estimated to be 1,148
dwellings within 200 m of the road sources. The impacts at a selection of these
receptors located close to the road sources, receptors 1 to 15 and 18 to 27 are
predicted to be negligible. There are two nationally designated ecological sites within
200 m of the road sources: the Wrawby Moor SSSI and Castlethorpe Tufas SSSI,
located adjacent to the M180. The impacts at these receptors, receptors 16 and 17
respectively, are predicted to be negligible.
Electromagnetic Fields
10.8.58 In Scenario One, Project One would become operational first. The EMF generated by
Project One alone was assessed in the Project One Environmental Statement. In
Scenario Two, Project Two would become operational first. The EMF generated by
Project Two alone has been assessed in paragraphs 10.7.117 to 10.7.135. In
Scenario Three, Projects One and Two would become operational simultaneously. In
all of the scenarios, both Projects would eventually operate simultaneously.
10.8.59 The combined EMF generated by Projects One and Two together in the operational
phase has been assessed based on the design envelope specified in Table 10.46.
10.8.60 As with the assessment of Project Two alone, the further scenario in which Project
Two uses a mixture of HVAC and HVDC cables has not been assessed in detail in
the cumulative assessment, as the all-HVAC and all-HVDC scenarios for Projects
One and Two operating together provide a worst-case assessment for EMF
generated by either technology.
Table 10.46 Design envelope scenario considered within assessment of potential
cumulative impacts of EMF.
Scheme parameters assessed
Potential impact

Justification
Parameter

Construction phase
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No impact as the cable and HVDC converter / HVAC substation
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Scheme parameters assessed
Potential impact

2 x 600 MW Circuits + 2 x 900MW Circuits – Projects One and
Two

Justification
Parameter

Value

Profile extends up to
25m away from
trench

would not be energised.

Profile extends up to
25m away from
trench

Measurement Profile

1m

Operation phase

Public exposure to EMF
due to operation of
installed HVAC cables.

Public exposure to EMF
due to operation of
installed HVDC cables.

Decommissioning
phase

0.7 m

Cable spacing

3m

Phase core spacing

0.25 m

Current

900 A and 967 A

Layout

Eight circuits,
horizontal (not
trefoil) burial.

Depth

0.7 m

Cable spacing

3m

Phase core spacing

0.5 m

Current

2,000 A

Layout

Four circuits,
horizontal (not
trefoil) burial.

Parameters that
would cause the
greatest peak
magnetic field
strength at 1 m
above ground
level.

0.5m

600 MW
2000 Amps

3m

600 MW
2000 Amps

3m

900 MW
2000 Amps

3m

900 MW
2000 Amps

Figure 10-7 Projects Two and One indicative HVDC cable layout that would
produce greatest magnetic field.

Parameters that
would cause the
greatest peak
magnetic field
strength at 1 m
above ground
level.

No impact as the cable and HVDC Converter / HVAC Substation
would not be energised.

3 x 335MW + 5 x 360MW HVAC Circuits – Project 1 & 2
Combined
Profile extends
up to 15m away
from trench

0.7m

Depth

Profile extends
up to 15m away
from trench

10.8.61 The anticipated maximum cumulative electric and magnetic strengths that would be
generated by the proposed HVDC or HVAC infrastructure from Project One and
Project Two fall well within the relevant guideline public exposure values, specified by
the former HPA and ICNIRP and set out in Table 10.6, which are set to protect health.
Overall, no measurable impact on health due to EMF exposure from the proposed
developments is anticipated.
HVAC cables
10.8.62 Table 10.47 shows the magnetic field strength calculated for the HVAC cables
compared to the guideline exposure limit, while Graph 10.3 highlights the rapid
decrease in field strength with distance from the cable trenches’ centreline. The
maximum strength is shown on the side of the five 360 MW circuits of Project Two as
this would be the area of greatest peak magnetic field strength.

0.7m

1m

Measurement Profile

Magnitude of Impact

335MW
245kV HVAC

3m

335MW
245kV HVAC

3m

335MW
245kV HVAC

3m

360MW
245kV HVAC

3m

360MW
245kV HVAC

3m

360MW
245kV HVAC

3m

360MW
245kV HVAC

3m

360MW
245kV HVAC

Table 10.47 Calculated magnetic field at 1 m above ground level from HVAC cables for
Projects One and Two.
Exposure characteristics

Figure 10-6 Projects Two and One indicative HVAC cable layout that would
produce greatest magnetic field.

Public exposure guideline limit value
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Calculated magnetic field (µT)
360

Distance from
trenches centreline
(m)

Distance from
corridor edge (m)

0

-

8.26

10.75

0

23.28

sdf

Exposure characteristics

Calculated magnetic field (µT)

11.75

1

20.41

15.75

5

4.75

20.75

10

1.65

25.75

15

0.83

30.75

20

0.49

35.75

25

0.33

10.8.63 The maximum predicted field strength from the HVAC cable configuration assessed
would be 36 µT, which occurs between the cable trenches of Project One and Project
Two. This is approximately 10% of the DECC CoP public exposure guideline limit. As
illustrated by Graph 10.3, the field strength would drop rapidly with distance from the
edge of the cable trenches. Field strength is lower immediately above the cable
trenches centreline due to field cancellation between the eight cables.
HVDC cables
10.8.64 Table 10.48 shows the magnetic field strength calculated for the HVDC cables
compared to the guideline public exposure limits, while Graph 10.4 (showing the
magnetic field strength from the cables themselves, and their combination with the
Earth’s natural field with the cables in an east-west or north-south orientation)
highlights the rapid decrease in field strength with distance from the cable trenches
centreline.
Table 10.48 Calculated maximum magnetic field at 1 m above ground level from HVDC
cables for Projects One and Two.
Exposure characteristics

Graph 10.3 Magnetic field at 1 m above ground level by distance from HVAC cables.
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Calculated magnetic field (µT)

ICNIRP 1994 general public guideline
exposure value

40,000

ICNIRP indirect effects protective value

500

Distance from
trenches centreline
(m)

Distance from
corridor edge (m)

Cable only

With Earth’s
natural field (50
µT)

0

-

84.45

113.12

4.75

0

62.55

103.67

5.75

1

45.93

64.56

9.75

5

6.92

43.45

14.75

10

1.69

48.30

19.75

15

0.67

49.34

24.75

20

0.33

49.67

29.75

25

0.19

49.82

sdf

Converter or substation
10.8.69 The maximum magnetic and electric field strengths at a typical substation would be
experienced where underground cables or overhead lines enter/exit it. The same
conservative proxy for EMF exposure given in paragraphs 10.7.126 to 10.7.133 also
shows that converter or substation development associated with Project Two and
Project One together would be expected to be well below the guideline occupational
exposure levels set out in Table 10.6.
Cable(s) to National Grid substation
10.8.70 It is expected that an underground cable(s) would be used to connect the converter /
substation to the existing National Grid substation at North Killingholme. Details of the
exact cable route and design are not known at this stage. However, it would be a
relatively short section of approximately 65 m length through a non-residential area.
The cable would be expected to comply as a condition of its design with the DECC
CoP and relevant EMF exposure limits.
Significance of Effect
Graph 10.4 Magnetic field at 1 m above ground level by distance from HVDC cables.
10.8.65 The maximum magnetic field strength from the HVDC cables is approximately 84 µT,
decreasing to approximately 0.19 µT by 25 m from the edge of the cable corridor.
10.8.66 The maximum magnetic field strength given is approximately 16.9% of the 500 µT
indirect effects protective value, approximately 0.2% of the 1994 ICNIRP public
exposure guideline limit, and approximately 0.02% of the updated and less stringent
2009 ICNIRP public exposure guideline limit.

10.8.71 As demonstrated in the results above, the cumulative effects of the proposed
developments would be in compliance with the EMF exposure guidelines advised in
NPS EN-5 and by the former HPA in the Scoping Opinion. Based on the current
scientific evidence base and Government guidance, the proposed infrastructure
would comply with guidance set to protect health, and have no measurable human
health impact due to EMF exposure from the proposed electricity transmission
infrastructure. The cumulative effects from EMF from the onshore transmission
infrastructure are therefore assessed as negligible.

10.8.67 The field strength drops rapidly with distance from the cable corridor, and at 25 m
distance the field strength from the cable is approximately 0.04% of the 500 µT
indirect effects protective value. At this distance, the Earth’s natural magnetic field
(around 50 µT) would be the dominant source of static magnetic field exposure by a
margin of approximately 263 times.
10.8.68 The maximum value is around two-thirds greater the Earth’s natural static magnetic
field strength in the UK. Depending upon the relative orientation of the field from the
cables and the Earth’s natural field and distance from the cable, the combined field
strength could be greater or lesser than the Earth’s natural field. Graph 10.4 also
shows the combined resultant field with the cable route running either north-south or
east-west. The maximum combined field strength would be approximately 130 µT.
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Table 10.49 Potential cumulative effects of Project Two with Project One on air quality and health due to EMF.

Construction Phase
The temporary impacts of construction at the
landfall may affect receptors sensitive to dust
(human and ecological).
The temporary impacts of construction of the cable
route and construction site access may affect
receptors sensitive to dust (human and ecological).
The temporary impacts of the onshore HVDC
converter / HVAC substation construction may
affect receptors sensitive to dust (human and
ecological).
The temporary impacts due to construction traffic
may affect human and ecological receptors.

In this event the construction periods for
Project One and Project Two do not overlap.
No greater cumulative effects are anticipated
than for Project One or Project Two alone,
as the designed-in mitigation measures are
already commensurate with the greatest
dust emission magnitude and sensitivity of
receptor categories, and are expected to
reduce impacts to ‘not significant’.

In this event the construction periods for
Project One and Project Two do not overlap.
No greater cumulative effects are anticipated
than for Project One or Project Two alone, as
the designed-in mitigation measures are
already commensurate with the greatest dust
emission magnitude and sensitivity of
receptor categories, and are expected to
reduce impacts to ‘not significant’.

With regard to disamenity caused by the
deposition of dust, no greater cumulative
effects are anticipated in a simultaneous or
overlapping construction scenario than for
Project One or Project Two alone, as the
designed-in mitigation measures are
already commensurate with the greatest
dust emission magnitude and sensitivity of
receptor categories, and are expected to
reduce impacts to ‘not significant’.

In this event the construction periods for
Project One and Project Two do not overlap.
No cumulative impacts from construction
traffic are anticipated, as air pollutants would
not be emitted by Project One and Two
vehicles during the same time period.

In this event that the construction periods for
Project One and Project Two do not overlap.
No cumulative impacts from construction
traffic are anticipated, as air pollutants would
not be emitted by Project One and Two
vehicles during the same time period.

With regard traffic impacts, more traffic is
anticipated to be generated where
construction of Project One and Project
Two occurs simultaneously or overlaps
(see Table 10.28). The impacts to local air
quality at sensitive receptors due to traffic
generated for Scenario 3 are predicted to
be negligible.

Operational Phase
The impacts due to operation of the underground
onshore cables and onshore HVDC converter /
HVAC substation traffic may affect human and
ecological receptors.

There would be no significant sources of atmospheric pollutant releases from mobile sources (vehicular traffic) or stationary sources;
therefore, there would be no significant air quality effects during the operation of Project One and Project Two.

Decommissioning Phase
The temporary impacts of decommissioning of the
cable route may affect receptors sensitive to dust
(human and ecological).

In practice, impacts from decommissioning are likely to be less than during construction. Therefore, assessing impacts during
decommissioning on the same basis as impacts during the construction phase represents worst case.

The temporary impacts of decommissioning of the
onshore HVDC converter / HVAC substation may
affect receptors sensitive to dust (human and
ecological).
The temporary impacts due to traffic may affect
human and ecological receptors during the
decommissioning phases.

The number of vehicle movements generated during decommissioning is expected to be significantly less than the construction phase.
Impacts from decommissioning are likely to be less than during construction.
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The combined EMF generated by Project Two and
Project One.

The EMF generated by Project One alone, operating before or after Project Two is operational, was assessed in the Project One
Environmental Statement and shown to comply with the relevant guideline exposure limits. The combined EMF generated by Project Two
alone, operating before or after Project One is operational, has been assessed in paragraphs 10.7.117 to 10.7.135 and shown to comply with
the relevant guideline exposure limits. The combined EMF generated by Projects One and Two when both are operational (whichever is
constructed first) has been assessed in paragraphs 10.8.59 to 10.8.71 and shown to comply with the relevant guideline exposure limits.
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10.9.1

Transboundary effects relate to impacts that may occur from an activity within one
European Economic Area (EEA) state on the environment or interests of another.

10.9.2

A screening of transboundary impacts has been carried out and is presented in
Annex 4.5.2: Transboundary Impacts Screening Note. This screening exercise
identified that there was no potential for significant transboundary effect with regard to
air quality and health due to EMF from Project Two on the interests of other EEA
States.

10.10.1 Inter-relationships are considered to be the impacts and associated effects of different
aspects of the proposal on the same receptor. These are considered to be:


Project lifetime effects: Assessment of the scope for effects that occur
throughout more than one phase of the project (construction, operation and
maintenance, and decommissioning) to interact to potentially create a more
significant effect on a receptor than if just assessed in isolation in these three
key project stages (e.g., construction phase noise, operational noise and noise
during decommissioning and dismantling at the onshore HVDC converter/HVAC
substation site); and



Receptor-led effects: Assessment of the scope for all effects to interact, spatially
and temporally, to create inter-related effects on a receptor or receptor group.
As an example, all effects on a given receptor such as local residents –
construction dust and noise, increased traffic and visual change etc. may
interact to produce a different, or greater effect on this receptor than when the
effects are considered in isolation. Receptor-led effects might be short term,
temporary or transient effects, or incorporate longer term effects.

10.10.2 A description of the likely inter-related effects arising from Project One on receptors is
provided in Chapter 12: Inter-Related Effects (Onshore).

Air Quality
10.11.1 A risk-based assessment of potential impacts from construction dusts has been
undertaken for demolition earthworks, construction and track-out development, using
the IAQM method.

10.11.3 Receptors more than 350 m from the sources of emissions are unlikely to be affected
by nuisance dust effects during the construction phase. Consequently, due to the
large separation distance between the UK and other EEA States, the development is
not likely to have a significant effect on the environment in another EEA State in
terms of local air quality.
10.11.4 Similarly, dusts from construction sites more than 700 m away are unlikely to have a
cumulative impact with regards air quality. Fifteen schemes fall within 700 m.
However, the potential for additional effects is only likely to be significant if
construction activities at other development sites take place within a distance of 700
m of the onshore infrastructure associated with Project Two during the same period.
In the event that the construction programmes overlap, the most significant issue in
relation to local air quality effects is likely to be temporary disamenity caused by the
deposition of dust during the construction phase and with appropriate mitigation,
impacts could be expected to be minimal.
10.11.5 In the event that the construction programmes for Project One and Project Two are
simultaneous or overlap, the most significant issue in relation to local air quality
effects is likely to be temporary disamenity caused by the deposition of dust during
the construction phase and impacts to local air quality from traffic. Cumulative
impacts caused by the deposition of dust, with appropriate mitigation, impacts are
expected to be minimal. The number of vehicles generated by construction-related
activities for Project One and Project Two simultaneously is expected to exceed 200
HDV movements per day, over a period of a year or more along thirteen road links.
An air quality assessment was undertaken for these road links to assess the impact
construction traffic exhaust emissions on local air quality, at human health receptors
and designated sites. The results indicate that the impact at these sites would be
negligible and not significant in EIA terms.
10.11.6 Apart from the construction sites themselves, there could potentially be some
temporary limited cumulative dust impacts if construction access roads for different
sites are closely spaced (within 100 m of each other); however, with appropriate
mitigation, cumulative impacts could be expected to be minimal.
10.11.7 The number of vehicles generated by construction-related activities for Project Two is
expected to exceed 200 HDV movements per day, over a period of a year or more
along ten road links. An air quality assessment was undertaken for these road links to
assess the impact construction traffic exhaust emissions on local air quality, at human
health receptors and designated sites. The results indicate that the impact at these
sites would be negligible and not significant in EIA terms.

10.11.2 Using this approach, described in detail in Section 10.7, the dust effects associated
with construction activity after implementation of the proposed control measures
would be not significant in EIA terms.
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Table 10.50 Summary of potential environmental effects – air quality.

Potential impact

Mitigation measures
adopted as part of the
project

Direct/
indirect

Short
term/
long
term

Continuous/
intermittent

Sensitivity
of
receptor

Magnitude
of impact

Significance
of effect
including
designed in
measures

Additional mitigation
measures and
residual significance
of effect

Notes

Construction phase
The temporary impacts
of construction at the
landfall may affect
receptors sensitive to
dust (human and
ecological).

Direct

The temporary impacts
of construction of the
cable route and
construction site
access may affect
receptors sensitive to
dust (human and
ecological).

Direct

Short
term

Intermittent

Short
term

Intermittent

Medium to
high

High

Not significant

n/a

-

High
(residential)

Negligible

Not significant

n/a

-

n/a

There would be no
significant sources of
atmospheric pollutant
releases; therefore,
there would be no
significant air quality
effects during the
operation of Project
One.

See Table 10.33.

The temporary impacts
of the onshore HVDC
converter / HVAC
substation construction
may affect receptors
sensitive to dust
(human and
ecological).

Direct

The temporary impacts
due to construction
traffic may affect
human and ecological
receptors.

Direct

Operation and maintenance phase
The impacts due to
operation of the
underground onshore
cables and onshore
HVDC converter /
HVAC substation traffic
may affect human and
ecological receptors.

n/a

n/a

n/a

n/a

n/a
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Mitigation measures
adopted as part of the
project

Potential impact

Direct/
indirect

Short
term/
long
term

Continuous/
intermittent

Sensitivity
of
receptor

Magnitude
of impact

Significance
of effect
including
designed in
measures

Additional mitigation
measures and
residual significance
of effect

Notes

Decommissioning phase
The temporary impacts
of decommissioning of
the cable route may
affect receptors
sensitive to dust
(human and
ecological).
The temporary impacts
of decommissioning of
the onshore HVDC
converter / HVAC
substation may affect
receptors sensitive to
dust (human and
ecological).
The temporary impacts
due to traffic may
affect human and
ecological receptors
during the
decommissioning
phases.

Direct

Short
term

Intermittent

Medium to
high

High

Not significant

n/a

-

Direct

Short
term

Intermittent

High
(residential)

Negligible

Not signifcant

n/a

-

See Table 10.33.
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Electromagnetic Fields
10.11.8 A conservative assessment of the potential electric and magnetic field strength from
Project Two and the cumulative impacts of Projects Two and One during the
operational phase has been made against the relevant public exposure guidelines.
The results of the assessment indicate that EMF strength would be well below the
guideline values set to protect health, and as such, no impact on health due to EMF
from the development is anticipated.
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