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Introduction

Purpose and Context

Northern Ireland Electricity (NIE) is seeking consent from the Northern Ireland Department of the
Environment (DOE) for a 400,000 volt (400kV) overhead line in Counties Tyrone and Armagh and an
associated 275/400kV substation. The overhead line will run from the townland of Turleenan (near
Moy), County Tyrone for a distance of approximately 34km to the Republic of Ireland border, crossing
at a position between the townlands of Doohat or Crossreagh, County Armagh, and Lemgare, County
Monaghan with a 200m oversail section in the Northern Ireland townland of Crossbane (see Figure
1.1). The overhead line, the substation and associated development are referred to in this
Environmental Statement as “the Proposed Development.”

The Proposed Development forms the Northern Ireland element of the Tyrone-Cavan Interconnector
(“the proposed Interconnector”), which is being jointly promoted by NIE and EirGrid' and which forms
part of a major transmission system development to improve interconnection between the NIE
transmission system in Northern Ireland and the ESB? transmission system in the Republic of Ireland.
The proposed Interconnector extends for a distance of approximately 80 km from the proposed
substation at Turleenan to a transmission system node in the vicinity of Kingscourt, County Cavan, and
from that point onwards to an existing 400kV substation at Woodland, Co. Meath, such that the overall
interconnection development will extend for a total distance of approximately 140km. Separate
planning applications for those elements of the Interconnector within Northern Ireland and within the
Republic of Ireland are being submitted, by NIE and EirGrid respectively, to the competent authorities
in each jurisdiction.

Planning permission for the section of overhead line, proposed substation and associated works within
Northern Ireland (including temporary access tracks required to facilitate construction) is being sought
under the Planning (Northern Ireland) Order 1991. The Proposed Development has been formally
submitted to DOE as two planning applications — the original application (0/2009/0792/F) and the
associated works application (0/2013/0214/F — see Section 1.3.4).

In addition to planning requirements, NIE will also make a formal application to the Department of
Enterprise, Trade and Investment (DETI), under the Electricity (Northern Ireland) Order 1992, for
consent to construct overhead lines.

The Proposed Development

The Proposed Development includes:

e The construction and operation of a new 275kV / 400kV (source) substation at Turleenan townland,
north-east of Moy, County Tyrone;

e The construction and operation of two 275kV terminal towers to enable connection of the Turleenan
substation to NIE’s existing 275kV overhead line and the removal of one existing 275kV tower;

' EirGrid is the company responsible for planning and operation of the electricity transmission system in
the Republic of Ireland.

% The Electricity Supply Board (ESB) is the company responsible for ownership and maintenance of the
transmission system in the Republic of Ireland.
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e The construction and operation of a single circuit 400kV overhead transmission line supported by
102 towers for a distance of 34.1km from the source substation (at Turleenan) to the border where it
will tie into the future ESB network. The overhead line will continue on in the Republic of Ireland with
all further towers being promoted by EirGrid for placement within that jurisdiction. Because of the
meandering nature of the border, the overhead line will over sail a portion of land within the Northern
Ireland townland of Crossbane for a short distance (0.2km as shown on Figure 1.5, contained
separately in Volume 4 of the ES); and,

e Associated Works to include site levelling, site preparation works, modification of existing access
points, construction of new access points, construction of new access lanes, construction of working
areas, stringing areas, guarding, site boundary fencing and related mitigation works. Formation of
access tracks and other associated works at the substation and at the tower locations.

The Proposed Development is described in detail in Chapter 5 (Proposed Development) of this ES.

Background to the Environmental Impact Assessment
Need for an EIA

It was been agreed with the DOE that an Environmental Impact Assessment (EIA) is required for the
Proposed Development under Schedule 1 Category 20 of the EIA Regulations in that it involves
“Construction of overhead electrical power lines with a voltage of 220kV or more and a length of more
than 15 kilometres.”

On 7 September 2006, the DOE provided an opinion under Regulation 6 (1) (b) of the EIA Regulations
on the information to be provided in the Environmental Statement (ES). The ES has been prepared in
accordance with the requirements of this opinion and upon further consultation with the DOE. It has
been prepared in accordance with the applicable EIA Regulations, the European Union (EU) EIA
Directive (85/337/EEC), as amended and consolidated by (2011/92/EU) and Development Advice Note
10 — Environmental Impact Assessment (DCAN 10 — DOE 2012) which provides advice on the
operation of the EIA Regulations.

The purpose of the EIA process is to inform DOE, statutory consultees, the public and interested
parties about the likely effects of the Proposed Development on the environment. A minimum four
week consultation period will occur with a published notice advising as such.

Previously Published Documents
The EIA of the Proposed Development has run over a number of years and several documents have
been previously published as part of this ongoing process:

e The 2009 ES - published in December 2009 and associated with the initial planning application
lodged on 15" December 2009, is the original ES for the Proposed Development;

e The I:irst ES Addendum — published in January 2011, outlining additional information requested by
DOE”; and,

e The Second ES Addendum — published in October 2011, providing clarifications on the Proposed
Development and the results of additional environmental surveys that had been undertaken.

8 Request for Further Environmental Information under Regulation 15 of The Planning Environmental
Impact Assessment Regulations (Northern Ireland) 1999, as amended.



NIE

1.3.3

11.

12.

1.3.4

13.

14.

1.3.5

15.

16.

17.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 3

The Consolidated ES

In 2012, the Planning Appeals Commission requested a single overall document which combined (or
consolidated) the 2009 ES and Addenda. This document has been assembled and published to satisfy
that request and is referred to as the Consolidated ES.

The purpose of this Consolidated ES is to incorporate the findings of the previously published reports
but also takes the opportunity to outline and assess updates to the Proposed Development. This
includes updates to the proposed design, changes in legislation, results of further environmental
surveys and ultimately to provide an assessment of the likely significant effects of the Proposed
Development. This Consolidated ES supersedes the 2009 ES and Addenda.

Planning Applications

This Consolidated ES outlines the assessment of the Proposed Development, which has been formally
submitted to DOE as two planning applications:

e 0/2009/0792/F — the original planning application for the Proposed Development including the
substation, towers, overhead line and associated development; and,

e 0/2013/0214/F — a second application relating specifically to the works associated with the
construction of the proposed overhead line and towers.

The EIA, as outlined in this Consolidated ES, assesses the Proposed Development as a whole, i.e. the
contents of both planning applications. This Consolidated ES has formally been submitted in support of
both applications.

Relationship with Associated Development in the Republic of Ireland

The Proposed Development has been developed by NIE and its consultants and has been closely
coordinated with parallel activity undertaken by EirGrid and its consultants within the Republic of
Ireland.

For the avoidance of doubt, the term ‘interconnector’ is used in this ES to mean a circuit linking the
transmission networks of two EU Member States. The circuits described as the Northern Ireland (UK)
to Republic of Ireland (Ireland) interconnectors (existing or new) are treated as simple transmission
links within the Single Electricity Market in Ireland, but are still considered as interconnectors in the EU
sense. In this ES the term “interconnector” is used to describe the circuits linking the Northern Ireland
and the Republic of Ireland networks.

The Tyrone - Cavan Interconnector project forms part of a major cross-border transmission
infrastructure development extending for a total distance of approximately 140km from the proposed
substation at Turleenan to an existing substation at Woodland, County Meath (“the overall
interconnection development”). This comprises a complete new transmission link between the existing
275kV transmission system in Northern Ireland and the existing 400kV transmission system in the
Republic of Ireland. The development within the Republic of Ireland is the subject of an ongoing re-
evaluation and consultation exercise being undertaken by EirGrid in the Republic of Ireland and will be
progressed by way of a future planning application to the competent planning authority in that
jurisdiction (see further — Chapter 19 Cumulative Impacts).
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Structure and Content of Consolidated ES

This Consolidated ES is produced in four volumes as set out below.

Consolidated ES Volume 1
Volume 1 is the Non Technical Summary of this Consolidated ES.
Consolidated ES Volume 2

Volume 2 of the Consolidated ES comprises this document, provided in two parts. The other Chapters
in this volume of this Consolidated ES are as follows:

e Chapter 2 sets out the need for the proposed Interconnector.
e Chapter 3 explains the planning and development context for the Proposed Development.
e Chapter 4 sets out the alternatives considered.

e Chapter 5 sets out the Proposed Development in detail, including construction and operational
aspects.

e Chapters 6 — 18 present the environmental scoping process, consultations and the technical
environmental assessments. These are as follows:

o Chapter 6 — Scoping and Consultation;

o Chapter 7 — Electric and Magnetic Fields;

o Chapter 8 — Water Environment;

o Chapter 9 — Geology, Soils and Groundwater;

o Chapter 10 — Ecology;

o Chapter 11 — Noise;

o Chapter 12 — Cultural Heritage;

o Chapter 13 — Landscape and Visual;

o Chapter 14 — Community Amenity and Land Use;

o Chapter 15 — Socio- Economics;

o Chapter 16 — Telecommunications and Aviation Assets;
o Chapter 17 — Flood Risk Assessment; and,

o Chapter 18 — Transport.

o Chapter 19 summarises the cumulative and interrelationship of impacts;
o Chapter 20 summarises transboundary impacts; and,

o Chapter 21 summarises the mitigation measures proposed and provides a conclusion.

A list of terms and abbreviations are provided following Chapter 21.

Consolidated ES Volume 3

Volume 3 contains the appendices which support the assessments contained in Volume 2.
Consolidated ES Volume 4

Volume 4 contains the drawings, maps, figures and photomontages relating to this Consolidated ES. It
is presented separately in A3 size.
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Copies and Comments

Requests for information on the planning process and comments on this Consolidated ES may be
made to:

Planning Service Headquarters

Millennium House, 17-25 Great Victoria Street, Belfast, BT2 7BN
Tel: 028 9041 6700 Fax: 028 9041 6802

Email: planning.service.hg@doeni.gov.uk

The Consolidated ES is available to download at www.nie.co.uk. An electronic copy (DVD) and a hard
copy of the Non-Technical Summary are also available free of charge, and may be obtained by
contacting NIE at:

NIE Major Projects

120 Malone Road, Belfast, BT9 5HT

Tel: 08457 643 643

Website: www.nie.co.uk

A printed and bound copy of the Consolidated ES can be purchased for a fee of £80.00.
Should you wish to purchase a copy you can either:

(a) Write to NIE at the address above enclosing a cheque, made payable to NIE, for the appropriate
amount. On receipt of this payment, the documents will be immediately dispatched, or,

(b) Purchase the document directly at the Post Office in Armagh City, County Armagh, at the address
given below. Payment at the Post Office can be made by either cash or cheque.

Armagh Post Office
Armagh Shopping Centre, Thomas Street, Armagh, Co. Armagh, BT61 7AE

The Consolidated ES and planning applications can be viewed at the Planning Service Headquarters
(address given above) or at any of the locations listed below:

Armagh City & District Council
Council Offices, The Palace Demesne, Armagh, County Armagh BT60 4EL. Tel: 028 3752 9600

Dungannon & South Tyrone Borough Council
Council Offices, Circular Rd, Dungannon, County Tyrone BT71 6DT, Tel: 028 8772 0300

Dungannon Library
Market Square, Dungannon, County Tyrone BT70 1JB. Tel: 028 8772 2952

Armagh Branch Library
Market St, Armagh, County Armagh BT61 7BU. Tel: 028 3752 4072

Portadown Library
Church Street, Portadown, County Armagh BT63 3LQ. Tel: 028 3833 6122
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Need

Introduction

This Chapter sets out the rationale behind, and the need for, the proposed Tyrone—Cavan
Interconnector. The proposed Interconnector will form a second major transmission link between
Northern Ireland and the Republic of Ireland.

The Chapter refers to relevant European, national and regional energy policies to demonstrate
compatibility with those policies and the need for the proposed Interconnector at international, national
and regional levels.

The Chapter then highlights the salient constraints inherent in the existing electricity infrastructure in
Northern Ireland which require to be addressed, as well as setting out the principal benefits which will
be derived from the proposed Interconnector — namely:

e Improving competition — by reducing transmission system constraints (and resulting operational
costs) that are currently restricting the efficient performance of the all-island Single Electricity Market
(SEM);

e Supporting the development of renewable power generation — by strengthening the flexible
exchange of power flows over a large area of the island of Ireland. This will enable the connection
and operation of larger volumes of renewable power generation (especially wind-powered
generation) throughout the island and in turn help to facilitate meeting targets for renewable
generation; and,

e Improving security of supply — by providing dependable high capacity interconnection,
geographically separate from the existing interconnector, between the transmission systems of
Northern Ireland and the Republic of Ireland.

Finally, the chapter concludes by examining the requirements of the key relevant planning policies,
PSU2 and PSU8 of the Planning Strategy for Rural Northern Ireland, and more specifically the extent to
which the Proposed Development satisfies the requirements thereof. Chapter 3 (Policy) of this ES
deals with policy compliance in full.

Why a Second Interconnector is Urgently Required

The transmission systems of Northern Ireland and Republic of Ireland were established independently.
However, in 1969 they were joined together (or interconnected) by the 275kV Tandragee — Louth
interconnector. After a period during which this interconnector was out of service it was restored in the
mid 1990s. Two westerly 110kV lower capacity interconnectors were also established. Both systems
now operate effectively as one synchronised all-island power system.

At present, however, in order to ensure system stability across the island of Ireland, power flows on the
existing interconnector must be limited to a value well below the maximum capacity of the circuit. The
main reason for this limitation is to avoid the catastrophic circumstances that might result if a single
event caused failure of the interconnection circuit at a point in time when it was carrying a very high
level of power flow. If this were to happen, the sudden shock to the power system might result in major
disruption to the all-island power network.

The proposed Interconnector will form a second interconnection circuit between the two jurisdictions,
and because it will provide an alternative fully independent circuit for power transfer it will enable full
utilisation of the existing interconnection and will provide significantly increased power transfer capacity
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able to assist delivery of the three key benefits listed above. The need for a second Interconnector has
become more urgent in all three of the driving areas noted above; electricity prices are of increasing
significance in the current economic circumstances, the connection and operation of wind-powered
generation is being increasingly limited by transmission constraints, and the imminent closure of older
power generation units in Northern Ireland will increase the requirement for enhanced access to power
sources in the Republic of Ireland. Further detail is provided in Section 2.5.6 (Energy Security) of this
chapter.

European Policy

Overview

The European Union (EU) has over the last number of years introduced several Directives aimed at
addressing energy issues within Europe. Article 194 of the Lisbon Treaty4 sets out Europe’s
overarching position on energy, and provides as follows:

“1. In the context of the establishment and functioning of the internal market and with
regard for the need to preserve and improve the environment, Union policy on energy shall
aim, in a spirit of solidarity between Member States, to:

a) ensure the functioning of the energy market;
b) ensure security of energy supply in the Union;

c) promote energy efficiency and energy saving and the development of new and
renewable forms of energy; and

d) promote the interconnection of energy networks.”

Directive 96/92/EC imposed obligations to introduce and facilitate competition — both within and
between Member States (Internal Market in Electricity).The Renewables Directive (2001/77/EC)
required the active promotion and maximisation of renewable energy sources. In addition, the
Emissions Trading Directive (2003/87/EC) introduced mechanisms to incentivise reductions in
greenhouse gas emissions.

The need to promote electricity produced from renewable energy sources within the internal electricity
market of the EU was referred to in September 2001 within Directive 2001/77/EC. Article 3 of this
Directive required Member States to:

“take appropriate steps to encourage greater consumption of electricity produced from
renewable energy sources in conformity with...national indicative targets...”.

The proposed Interconnector will facilitate the transmission of electricity produced from renewable
energy sources — in particular wind power (see Section 2.5.5 (Renewable Energy) of this chapter for
further details).

In 2003, the Single Electricity Market Directive (2003/54/EC) was introduced. Article 3, paragraph 7
obliged Member States to:

“..implement appropriate measures to achieve the objectives of social and economic
cohesion, environmental protection, which may include energy efficiency/demand-side
management measures and means to combat climate change, and security of supply.
Such measures may include, in particular, the provision of adequate economic incentives,

* The Lisbon Treaty entered into force on 1% December 2009.
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using, where appropriate, all existing national and Community tools, for the maintenance
and construction of the necessary network infrastructure, including interconnection
capacity’.

This Directive was followed by a Communication from the European Commission to the European
Parliament and the Council on Energy Infrastructure and Security of Supply on 10 December 2003.
The Communication stated that: “...without more interconnection between Member States ... better use
of the existing infrastructure, the functioning of competition in the internal market will be constrained”.

It continued (at page 5) to state that:

“..a greater level of interconnection between Member States is instrumental to the
development of a competitive internal market, which is a priority for the European Union.”

Under the heading “Adequate Transmission Infrastructure” the Communication further noted that:

“In the context of the single market, interconnector investments are crucial to secure both
the commercial capacity and the security of the network. Of particular importance are
measures to reinforce transmission networks to respond to the changing pattern of flows in
the network that result from the introduction of the internal market; as well as the growth in
renewable energy and other distributed generation”.

As indicated at the start of this Chapter, the benefits which the proposed Interconnector will deliver in
terms of security of supply and facilitating the growth of electricity from renewable sources are central
to the case that there is a need for the Proposed Development.

Under the heading “Reaping the full benefits of the internal market”, the Communication (at page 10)
noted that:

“..for electricity in particular, the lack of cross-border capacity is a particular problem for
the functioning of the single market. It is therefore regrettable that the target set following
the first Communication on Energy Infrastructure, that the level of interconnection should
be equivalent to 10% of installed generation capacity, has not yet been met in all Member
States”.

The Communication then referred to an “unsatisfactory position” in a number of Member States before
singling out eight “striking examples” of which the Republic of Ireland is one. The Communication
states:

“.....there is insufficient interconnection with Northern Ireland and the wider EU market”.

Whilst EirGrid have since constructed a 500MW East West Interconnector (EWIC) with Great Britain
there is still insufficient interconnection with Northern Ireland as described earlier.

The benefits of interconnection in terms of the continued development of the internal electricity market
within the EU were recognised by Directive 2005/89/EC concerning measures to safeguard security of
electricity supply and infrastructure investment. Article 1(1) provides as follows:

“This Directive establishes measures aimed at safeguarding security of electricity supply
S0 as to ensure the proper functioning of the internal market for electricity and to ensure:

a) an adequate level of generation capacity;
b) an adequate balance between supply and demand; and

c) an appropriate level of interconnection between Member States for the development of
the internal market.”
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The role of interconnectors in increasing security of electricity supply is also referred to in the European
Commission’s Communication of 10 January 2007. Paragraph 3.1 notes that:

“A real Internal Energy Market is essential to meet all three of Europe's energy
challenges:...

...Security of supply: an effectively functioning and competitive Internal Energy Market can
provide major advantages in terms of security of supply and high standards of public
service. The effective separation of networks from the competitive parts of the electricity
and gas business results in real incentives for companies to invest in new infrastructure,
inter-connection capacity and new generation capacity, thereby avoiding black-outs and
unnecessary price surges. A true single market promotes diversity.”

Decision 1364/2006 Laying Down Guidelines for Trans-European Energy
Networks

In addition, a clear statement of European Union support for electricity interconnection can be seen in
Decision 1364/2006/EC of the European Parliament and of the Council dated 6 September 2006 (see
further below). The Decision lays down guidelines for trans-European energy networks and states at
Article 3 under the heading of “Objectives”:

“The Community shall promote the interconnection, interoperability and development of
tfrans-European energy networks and access fo such networks in accordance with
Community law in force, with the aim of:

a) encouraging the effective operation and development of the internal market in general
and of the internal energy market in particular, while encouraging the rational production,
transportation, distribution and use of energy resources and the development and
connection of renewable energy resources, so as to reduce the cost of energy to the
consumer and contribute to the diversification of energy sources;

b) facilitating the development and reducing the isolation of the less-favoured and island
regions of the Community, thereby helping to strengthen economic and social cohesion;

¢) reinforcing the security of energy supplies...; and

d) contributing to sustainable development and protection of the environment, inter alia by
involving renewable energies and reducing the environmental risks associated with the
transportation and transmission of energy.”

The purpose of the foregoing Directives was also confirmed by the decision of the European
Commission in June 2009, to establish a template for National Renewable Energy Action Plans under
Directive 2009/28/EC.

The Directive requires Member States to adopt national renewable energy action plans setting out the
Member State’s target, on a national level, for the share of energy from renewable sources which will
be consumed in transport, electricity, heating and cooling in 2020. The proposed Interconnector, if
permitted, will contribute to the UK Renewable Energy Action Plan (see Section 2.4.3.2 of this chapter
for further detail). The EU has listed the proposed Interconnector as a “priority project” (EU Decision
1364/2006/EC laying down guidelines for trans-European energy networks).
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The ‘RES Directive’

Directive 2009/28/EC on the promotion of the use of energy from renewable sources (commonly
referred to as the ‘RES Directive’) states that:

“There is a need to support the integration of energy from renewable sources into the
transmission and distribution grid and the use of energy storage systems for integrated
intermittent production of energy from renewable sources.

Interconnection among countries facilitates integration of electricity from renewable energy
sources. Besides smoothing out variability, interconnection can reduce balancing costs,
encourage true competition bringing about lower prices, and support the development of
networks. Also, the sharing and optimal use of transmission capacity could help avoid
excessive need for newly built capacity.

...Member States should take appropriate measures in order to allow a higher penetration
of electricity from renewable energy sources, inter alia, by taking into account the
specificities of variable resources and resources which are not yet storable. To the extent
required by the objectives set out in this Directive, the connection of new renewable
energy installations should be allowed as soon as possible... b (emphasis added).

Article 3(1) of the Directive requires Member States to ensure that the share of energy from renewable
sources in gross final consumption of energy in 2020 is at least its national overall target for the share
of energy from renewable sources in that year.

There is a legally binding target to achieve 20% of energy consumption produced from renewable
resources by 2020°. The UK as a whole is committed to a 15% target by 2020, while Northern Ireland
is committed to reaching a target of 40% by 2020 (see further below). The mandatory national overall
targets are consistent with a target of at least a 20% share of energy from renewable sources in the
Community’s gross final consumption of energy in 2020.

Article 16(1) of the Directive requires that:

“Member States shall take the appropriate steps to develop transmission and distribution
grid infrastructure, intelligent networks, storage facilities and the electricity system, in order
to allow the secure operation of the electricity system as it accommodates the further
development of electricity production from renewable energy sources, including
interconnection between Member States and between Member States and third countries”.

Article 16(2) provides as follows:

“Subject to requirements relating to the maintenance of the reliability and safety of the grid,
based on transparent and non-discriminatory criteria defined by the competent national
authorities:

a) Member States shall ensure that transmission system operators and distribution system
operators in their territory guarantee the transmission and distribution of electricity
produced from renewable energy sources;

b) Member States shall also provide for either priority access or guaranteed access to the
grid-system of electricity produced from renewable energy sources;”

® Recital 57, 59 and extracts from Recital 61 to Directive 2009/28/EC.
® Article 3(1) of Directive 2009/28/EC
"DECC (2011) UK Renewable Energy Roadmap, p9.

10
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c) Member States shall ensure that when dispatching electricity generating installations,
fransmission system operators shall give priority to generating installations using
renewable energy sources in so far as the secure operation of the national electricity
system permits and based on transparent and non-discriminatory criteria...”

“A common EU energy policy has evolved around the common objective to ensure the
uninterrupted physical availability of energy products and services on the market, at a
price which is affordable for all consumers (private and industrial), while contributing to the
EU’s wider social and climate goals. The central goals for energy policy (security of
supply, competitiveness, and sustainability) are now laid down in the Lisbon Treaty. This
spells out clearly what is expected from Europe in the energy area. While some progress
has been made towards these goals, Europe’s energy systems are adapting too slowly,
while the scale of the challenges grows”.

The paper notes (at page 9) that:

“Europe’s energy markets have been opened up to enable citizens to benefit from more
reliable, competitive prices as well as more sustainable energy” but warns that: “This
potential will not be fully realised unless robust efforts are made to create a more
integrated, interconnected and competitive market...Electricity and gas markets are not
yet working as a single market. The market is still largely fragmented into national markets
with numerous barriers to open and fair competition”.

The document advises (at page 10) that:

“Most important, Europe is still lacking the grid infrastructure which will enable renewables
to develop and compete on an equal footing with traditional sources...

The Commission will adopt a new strategy on energy infrastructure development to
encourage adequate grid investments in electricity, gas, oil and other energy sectors.”

8 COM (2010) 639 final.

On 13" July 2009 Directive 2009/72/EC concerning common rules for the internal market in electricity
and Regulation 714/2009 on conditions for access to the network for cross-border exchanges in
electricity were adopted, which support greater cross-border electricity interconnection.

Energy 2020 — A Strategy For Competitive, Sustainable and Secure
Energy
On 10" November 2010 the European Commission published its communication ‘Energy 2020 — A

strategy for competitive, sustainable and secure energy’s. The Energy 2020 document states (at page
2) that:

11
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Priorities for 2020 and beyond — A blueprint for an integrated European
energy network

The European Commission’s ‘Priorities for 2020 and beyond — A blueprint for an integrated European
energy network’® explains that The Energy Policy for Europe establishes the Union’s core energy policy
objectives of competitiveness, sustainability and security of supply. At page 4, it is noted that:

“The internal energy market has to be completed in the coming years and by 2020
renewable sources have to contribute 20% to our final energy consumption, greenhouse
gas emissions have to fall by 20% and energy efficiency gains have to deliver 20%
savings in energy consumption”.

The paper explains that a fully interconnected European market will also improve security of supply and
help stabilise consumer prices by ensuring that electricity and gas goes to where it is needed. The
Commission warns that permitting and cross-border cooperation must become more efficient and
transparent to increase public acceptance and speed up delivery. The report makes, inter alia, the
following observations:

“Electricity grids must be upgraded and modernised to meet increasing demand...The
grids must also be urgently extended and upgraded to foster market integration and
maintain the existing levels of system’s security, but especially to transport and balance
electricity generated from renewable sources, which is expected to more than double in
the period 2007 — 2020” (at page 6).

“Long and uncertain permitting procedures were indicated by industry as well as TSOs
and regulators, as one of the main reasons for delays in the implementation of
infrastructure projects, notably in electricity. The time between the start of planning and
final commissioning of a power line is frequently more than 10 years. Cross-border
projects often face additional opposition, as they are frequently perceived as mere “transit
lines” without local benefits. In electricity, the resulting delays are assumed to prevent
about 50% of commercially viable projects from being realised by 2020. This would
seriously hamper the EU’s transformation into a resource efficient and low carbon
economy and threaten its competitiveness” (at page 8).

The paper also sets out the basic principles of a new trans-European energy infrastructure regime (see
Section 2.3.8 of this chapter for further details) which involves identifying ‘Projects of European Interest’
within Priority corridors which would confer political priority from their respective Member States.

Energy Efficiency Plan 2011

On 8" March 2011 the European Commission published its ‘Energy Efficiency Plan 2011’
communication'® which affirms energy efficiency at the heart of the EU’s Europe 2020 Strategy for
smart, sustainable and inclusive growth. The paper notes that energy efficiency is one of the most cost-
effective ways to enhance security of energy supply, and to reduce emissions of greenhouse gases
and other pollutants. As part of the plan the Commission warns that:

“New generation capacity and infrastructure need to be built to replace ageing equipment
and meet demand’.

°com (2010) 677 final — 17" November 2010.
' COM (2011) 109 final.

12
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Roadmap to a Competitive Low Carbon Economy

On the same day it published the “Energy Efficiency Plan 2011”, the European Commission produced
its communication: A roadmap for moving to a competitive low carbon economy in 2050'". The
Communication presents a roadmap for possible action up to 2050 which could enable the EU to
deliver greenhouse gas reductions in line with its targets.

The Communication notes that electricity will play a central role in the low carbon economy and
comments as follows:

“Given that the central role of electricity in the low carbon economy requires significant use
of renewables, many of which have variable output, considerable investments in networks
are required to ensure continuity of supply at all times. Investment in smart grids is a key
enabler for a low carbon electricity system, notably facilitating demand-side efficiency,
larger shares of renewables and distributed generation and enabling electrification of
transport. For grid investments, benefits do not always accrue to the grid operator, but to
society at large (with co-benefits for consumers, producers, and society at large: a more
reliable network, energy security and reduced emissions). In this context, future work
should consider how the policy framework can foster these investments at EU, national
and local level and incentivise demand-side management.”

Regulation on Guidelines for Trans-European Energy Infrastructure
(Regulation (EU) No 347/2013)

In October 2011, the European Commission proposed a regulation on guidelines for trans-European
energy mfrastructure and repealing Decision 1364/2006/EC'2. Regulation No. 347/2013 of the
European Parliament and of the Council on guidelines for trans European energy infrastructure was
published in the Official Journal of the European Union on 25" April 2013 and will enter into force on
the twentieth day following its Official Journal publication. The majority of the Regulation’s provisions
will apply from 1% June 2013.

The Regulation notes that the Commission has identified 12 strategic trans-European energy
infrastructure priority corridors, the implementation of which by 2020 is essential for the achievement of
the Union’s energy and climate change policies. Under the Regulation, projects of common interest will
be recognised in a Union List and such projects will be given priority status at a national level to ensure
rapid administrative treatment. The Regulation directs that these Projects of Common Interest should
be considered by competent authorities as being in the public interest. It also directs that Member
States will need to establish ‘one-stop shops’ which will be responsible for facilitating and coordinating
the permit-granting process for such projects. This would also help to meet the target of decisions on
such proposals being made typically within 3 years and 6 months of the initial pre-application stage.

In the Regulation, North-South electricity interconnections in Western Europe (“NSI West Electricity”)
are one of the Priority Electricity Corridors. Ireland and the United Klngdom are identified as two of the
Member States concerned. The Union List is to be adopted by 30" September 2013 by the European
Commission following the Commission’s review of the regional lists of projects of common interest
which are to be compiled by the 12 regional groups which fall within the priority corridors. The proposed
Interconnector currently sits on the latest draft of its regional list, and the expectation therefore is that it
will be on the Union List.

"' COM (2011) 112 final.
2 COM (2011) 658 final — 2011/0300(COD).

13
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Energy Roadmap 2050

On 15" December 2011 the European Commission published its communication on the ‘Energy
Roadmap 2050'"2. In the Foreword, the European Commissioner for Energy (Giinther H. Oettinger)
warns that:

“The EU goal to cut greenhouse gas emissions by 80-95% by 2050 has serious
implications for our energy system. We need to be far more energy efficient. About two
thirds of our energy should come from renewable sources. Electricity production needs to
be almost emission-free, despite higher demand”.

In particular, with regard to electricity, the roadmap notes (at page 14):

“With electricity trade and renewables’ penetration growing under almost any scenario up
fo 2050, and particularly in the high renewables scenario, adequate infrastructure at
distribution, interconnection and long-distance transmission becomes a matter of urgency.
By 2020 interconnection capacity needs to expand at least in line with current
development plans. An overall increase of interconnection capacity by 40% up to 2020 will
be needed, with further integration after this point. For the successful further integration
after 2020, the EU needs to fully eliminate energy islands in the EU by 2015; in addition,
networks have to be expanded and come over time to synchronised links between
continental Europe and the Baltic region...”

In the context of engaging the public, the roadmap observes (at page 17) that:

“...more pylons and more transmission lines are needed. Especially for infrastructure,
efficient permitting procedures are crucial since it is the precondition for changing supply
systems and move towards decarbonisation in time. The current trend, in which nearly
every energy technology is disputed and its use or deployment delayed, raises serious
problems for investors and puts energy system changes at risk. Energy cannot be
supplied without technology and infrastructure. In addition, cleaner energy has a cost.”

Connecting Europe — The Energy Infrastructure For Tomorrow

The European Commission’s ‘Connecting Europe — the energy infrastructure for tomorrow' paper
makes it clear (at page 3):

“The EU’s energy infrastructure is ageing and, in its current state, not suited to match
future demand for energy, to ensure security of supply or to support large-scale
deployment of energy from renewable sources”.

It is stated in particular (also at page 3):

“..lack of interconnections will reduce opportunities for system optimisation, increase the
risk of disruption and trigger additional, much costlier back-up and balancing generation
investments. Supplying energy and balancing supply and demand will become more
expensive, with the corresponding effects on the competitiveness of European industries,
consumers and growth”.

The paper provides an overview of the proposed regulation on trans-European energy infrastructure
(see above) and identifies (at page 10) an “AC land link between Northern and Southern Ireland” as
one of a list of 5 projects in the Northern Seas offshore grid category to be considered as a potential
Project of Common Interest.

'3 COM (2011) 885 final.
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Renewable Energy: A Major Player in European Energy Market

In June 2012 the European Commission published this Communication'*. The Communication explains
how renewable energy is being integrated into the single market. Under “Transforming our
infrastructure” the Communication warns (at page 8) that:

“The challenge of meeting future infrastructure needs will very much depend on our
capacity to develop renewables, grid infrastructure and better operational solutions
fogether in a single market.”

The Communication continues:

“The increase in distributed (renewable) generation and demand response will require
further investment in distribution grids, which have been designed to transmit electricity to
final consumers, but not to absorb generation from small producers....”

“Infrastructure development is urgent and critical for the success of the single market and
for the integration of renewable energy. Early adoption of the legislative proposals of the
energy infrastructure package is crucial in that respect, in particular for speeding up the
construction of new infrastructure with a cross-border impact. The Commission will
continue to work with distribution and transmission system operators, regulators, Member
States and industry to ensure the development of energy infrastructure is accelerated to
complete the process of integrating Europe's networks and markets.”

Making The Internal Energy Market Work

On 15" November 2012 the European Commission published a communication on ‘Making the internal
energy market work’'>.The Commission notes (at page 2) that:

“...achieving the full integration of Europe’s energy networks and systems and opening up
energy markets further are essential in making the transition to a low-carbon economy and
maintaining secure supplies at the lowest possible cost”.

The communication notes (at page 11) that:

“our energy systems are in the early phase of a major transition. Significant investments
are needed to replace the EU’s ageing systems, decarbonize them and make them
energy-efficient and increase security of supply”.

With reference to the proposal for a Regulation on “Guidelines for trans-European energy
infrastructure”, the Commission warns (at page 16) that:

“The swift adoption and implementation of the Energy Infrastructure Package is crucial as
acknowledged by the European Council on 9 December 2011

' COM (2012) 271 final.
> COM (2012) 6634663 final.
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State of the Single Market Integration 2013

On 28"™ November 2012 the European Commission published a report on the ‘State of the Single
Market Integration 2013'"®. The report noted that the internal energy market was slowly starting to bear
fruit and that wholesale electricity prices in the EU had increased less than global primary energy prices
and less than inflation. However, the report noted that there is still a lack of integration in the energy
market, one cause of which is the limited cross-border interconnection. The report calls for the swift
adoption and implementation of the Energy Infrastructure Package and adoption of the first Union-wide
list of Projects of Common Interest in energy infrastructure which are of central importance for a future
secure and affordable energy supply.

In summary, it is clear that the encouragement through interconnection of the effective operation of the
European internal market, the facilitation of development, the reinforcement of the security of energy
supplies, and, contribution to sustainable development through the improved connection of renewable
energy sources are enshrined within EU Directives and are at the very core of European energy policy -
the proposed Interconnector is a key enabler to achieving these goals.

The proposed Interconnector complies fully with and advances the aforementioned EU Directives and
the objectives enunciated therein. As further evidence of this, NIE (and EirGrid in the Republic of
Ireland) have received part funding from the EU under the Trans-European Network (TEN-E)
programme towards the costs associated with the pre-construction development and design of the
proposed Interconnector.

European Commission Green Paper

On 27" March 2013, the European Commission published a Green Paper entitled: ‘A 2030 framework
for climate and energy policies’”. The paper notes that while the EU is making good progress towards
meeting 2020 targets, creating the internal market for energy and meeting other objectives of energy
policy, there is a need now to reflect on a new 2030 framework for climate and energy policies. It notes
(at page 5) that:

“There are key challenges associated with large scale deployment such as the full
integration of renewables into the EU’s electricity system...However massive investments
in transmission and distribution grids, including through cross-border infrastructure, to
complete the internal energy market will also be needed to accommodate renewable
energy.”

In the context of security of supply and affordability of energy in the internal energy market, the paper
notes (at page 6):

“As none of the energy policy objectives can be reached without adequate grid
connections, the Commission has also proposed a Regulation on Trans-European Energy
Infrastructure Guidelines on which political agreement has been reached by the European
Parliament and by Council. It addresses infrastructure challenges to ensure true
interconnection in the internal market, integration of energy from variable renewable
sources and enhanced security of supply.” See Section 2.3.8 above.

'® COM (2012) 752 final.
"7 COM (2013) 169 final.
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Renewable Energy Progress Report

On the same day the Green Paper was published, the European Commission produced its Renewable

Energy Progress Report'®. The Report notes (at page 2) that:

“..an impression is gained of a generally solid initial start at EU level but with slower than
expected removal of key barriers to renewable energy growth, with additional efforts by
particular member states being necessary... At EU and Member States level, further
efforts are needed in terms of administrative simplification and clarity of planning and
permitting procedures and for infrastructure development and operation.”

In respect of the electricity grid, the report warns as follows:

“Renewable energy for generating electricity must be integrated into the market. However
some of the major future renewable energy sources — mainly wind and solar power — have
inherently different characteristics from conventional sources in terms of cost structure,
dispatch ability and size, and cannot simply "fit" into existing market structures without any
adaptation. Infrastructure investments are clearly and urgently needed and electricity grid
operations also need to be updated.”

“The current failure to modernise the grid as the energy mix is changing is causing
problems for the development of the internal market, technical problems related fo loop
flows, grid stability and growing power curtailment, and investment bottlenecks resulting
from delayed connection of new power producers.”

“Together with rapid progress in implementing the Member States' Ten Year Network
Development Plan and in determining and starting the Projects of Common Interest
established under the regulation on guidelines for trans-European energy infrastructure,
such improvements are necessary for the equal treatment of renewable energy and the
proper integration of renewable energy producers into the electricity market.”.

National and Regional Policy and Development Context

Overview

The UK Government’s 2007 Energy White Paper “Meeting the Energy Challenge” 9

energy policy goals:

set out four key

e to put the UK on a path to cutting CO, emissions by 60% by about 2050, with real progress by 2020;

e to maintain the reliability of energy supplies;
¢ to promote competitive markets in the UK and beyond; and,

¢ to ensure that every home is adequately and affordably heated.

Specific reference was made to two key challenges in the area of security of supply:

e reducing reliance on imports of oil and gas in a world where energy demand is rising and in which

energy is becoming more politicised; and,

¢ the need for substantial and timely investment in infrastructure, such as electricity networks.

'® COM (2013) 175 final.
'® Department of Trade and Industry (DTI) (UK), 2007.
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An absence of indigenous energy resources means that Northern Ireland is reliant on imported energy
and upon interconnections with Great Britain and the Republic of Ireland. The proposed Interconnector
is therefore of major importance in the context of enhanced electricity supply security for Northern
Ireland.

In a Northern Ireland energy policy context, there has been support for greater North-South
interconnection since 1999 via the Strategy 2010 Report by the Economic Development Strategy
Review Steering Group and the Vision 2010 Action Plan paper. These papers contributed to the
decision to develop additional interconnection.

Development Framework for an All-Island Energy Market

In 2004, the Department of Enterprise, Trade and Investment in Northern Ireland (DETI) together with
the Department of Communications, Energy and Natural Resources in the Republic of Ireland
(DCENR) agreed a Development Framework (“the Framework”) for an All-Island Energy Market® in
conjunction with the regulatory authorities in each jurisdiction — the Northern Ireland Authority for Utility
Regulation (the Utility Regulator) and the Commission for Energy Regulation (CER) respectively.

The Framework represented a commitment by both governments to the furthering of regional
integration between Northern Ireland and the Republic of Ireland within the wider context of an EU-wide
internal market for electricity.

The joint Ministerial foreword to the Framework by Barry Gardiner MP and Noel Dempsey TD
underscored this by stating:

“We, as Ministers, are charged with ensuring that our respective communities and
economies have access to safe, secure and sustainable energy supplies, obtained
through competitive energy markets. Both Governments agree that this challenge can be
met more effectively and to our mutual benefit if we work together. This is especially
appropriate when set in the context of the regional approach to development of energy
markets being pursued as part of the European Union’s drive to create an EU-wide
Internal Market in electricity and natural gas.

This Development Framework sets out the commitment of our Governments to meeting
that challenge through the creation of an All-Island Energy Market. This involves
collaboration on issues ranging from improved interconnection, competitive markets and
harmonised trading arrangements, through to generation adequacy, security of supply and
sustainable energy and energy efficiency measures”.

The Framework’s work programme identified the decision on additional North-South interconnection as
an infrastructure priority in the short to medium term. At page 5 of the Framework it is stated that:

“A key enabler for an All-Island Energy Market is the removal of existing gaps and
bottlenecks in electricity or gas infrastructure that adversely affect cross-border trade. Key
elements will be the construction of a second electricity interconnector and network
reinforcements as recommended by the regulatory authorities and announced by the
Ministers in November 2004...”

20 All-Island Energy Market: A Development Framework, 2004.
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Speaking at the launch of the Framework, Enterprise, Trade and Investment Minister, Barry Gardiner
MP said:

“We also welcome the Regulatory Authorities’ recommendation that a second electricity
interconnector should be built between Northern Ireland and the Republic. They have
made a sound strategic and economic case for this project. We have therefore endorsed
their plans to work with the industry to identify the route, size and cost of the proposed
interconnector”.

Both Minister Gardiner and his counterpart in the Republic of Ireland, Noel Dempsey TD, are recorded
as emphasising the importance they attached to “the early construction of the second interconnector
and asked the Regulators to provide them with regular reports on progress”. (DETI press release 22nd
November 2004).

On 30 May 2006, the Proposed Development received further Ministerial endorsement from the
Enterprise Minister, Maria Eagle MP, who stated in response to an announcement by the transmission
operators of plans to invest £120 million in the proposed Interconnector:

“This is a significant development in the excellent progress which is being made on
building the all-island energy market. Additional interconnector capacity will facilitate open
and transparent competition in electricity markets in Ireland and Northern Ireland.
Interconnection also enables the sharing of generator operating reserve between the two
systems. It results in financial savings on both sides of the border as both utilities can
support each other in the event of a major fault”.

On 20 January 2009, DETI Minister Arlene Foster, when addressing an international climate change
and energy seminar in Belgium, made further reference to the review of energy policy and stated:

“We must ensure that energy, the life blood of modern economies, continues to flow. |
have put in place a full review of Northern Ireland’s energy policy to ensure that
Government is equipped to respond to a rapidly changing landscape. Northern Ireland is
also working with its UK partners and regional neighbours to enhance its security of

supply.”

The Minister also referred to the objective of realising significant increases in wind generation and the
benefits of the Single Electricity Market:

“In order for Northern Ireland to benefit from a substantial increase in wind-powered
generation, our electricity grid will need a major overhaul. This will require significant
investment...Northern Ireland is testimony to how a small region of the United Kingdom
can play its part in Europe. By working with our counterparts in the Republic of Ireland, we
established the Single Electricity Market in record time. This is the first successful regional
wholesale market of its kind within the European Union’s Internal Market. We are already
seeing evidence of growing competition, with nearly 40 companies seeking to participate
in the new market. More are expected to enter the market in the future. This can only
mean good news for customers.”

Sustainable Development Strategy

Overview

In May 2010 the Northern Ireland Executive published its Sustainable Development Strategy. One of
the Priority Areas for Action is ensuring reliable, affordable and sustainable energy provision are
reducing Northern Ireland’s carbon footprint. The Strategy warns (at page 14) that: “We must promote
renewable energy, protecting ourselves from the volatility of international markets and the implications
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for security of supply”. As such, strategic objectives include increasing the proportion of energy derived
from renewable sources and increasing energy security.

UK Renewable Energy Action Plan

The UK’s National Renewable Energy Action Plan (as required pursuant to Article 4 of the Renewable
Energy Directive — see above) was published in July 2010. The plan notes (at page 4) that “The UK
needs to radically increase its use of renewable energy’. The plan confirms that the UK’s target of
reaching 15% renewable energy by 2020 is feasible but notes that the Devolved Administrations have a
key part to play in meeting the overall target:

“The UK Government is working closely with the Devolved Administrations in Wales,
Scotland and Northern Ireland who have a key part to play in meeting our overall target”.

The plan notes (at page 87) that:

“Northern Ireland is the only country in the United Kingdom with land borders to another
Member State. A new North-South interconnector between Northern Ireland and the
Republic of Ireland is planned to be constructed and commissioned by 2013/14”.

The Strategic Energy Framework

In September 2010 DETI published the Strategic Energy Framework (SEF). In this document DETI
Minister Arlene Foster MLA set a target of 40% consumption of electricity to be from renewable sources
by 2020. In doing so, the Minister signalled that Northern Ireland is seeking to play a particularly strong
role in contributing to the UK wide target. In the Foreword to the document the Minister comments that:

“While onshore wind currently offers the most cost-effective means of renewable electricity
generation, | believe that, as with fossil fuels, a diverse mix of renewables is our overall
objective as we look to the composition of Northern Ireland’s energy portfolio in 2020”.

The document also states:

“..the key to growing the market is a robust and stable electricity transmission system.
This is critical to a modern economy and investment in electricity grid infrastructure is
increasing across the world. The second North-South electricity interconnector will be
crucial for increasing opportunities for trading wholesale electricity within the Single
Electricity Market, as well as transmission of wind generation. It is very important for
Northern Ireland that this new infrastructure is delivered” (page 6) (emphasis addeqd).

“It is imperative that any policy decisions made now are assessed for their impact on
energy cost” (page 7).

“Promoting competition to reduce energy costs continues to be a major energy market
policy driver” (page 9).

“DETI is committed to the ongoing development of the Single Electricity Market and further
regional market integration” (page 9).

“Enhancing North-South interconnector capacity is part of a package of measures to
improve the robustness of the transmission and distribution grid networks on an all-island
basis. The second North-South electricity interconnector that is currently seeking planning
approval will bring greater security and resilience of electricity supply, will increase
fransmission capacity and encourage competitiveness in the Single Electricity Market for
the benefit of all consumers. Importantly, it will also facilitate growth in renewable energy
generation. This new transmission line is only the first part of the strategic overhaul of the
NI electricity grid network — a system that has been in place since its last major
development in the 1960’s and which needs significant new investment if it is to be fit for
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purpose to support economic growth over the coming decades. This cannot be delivered
without visual impact” (page 21) (emphasis added).

“DETI will support construction and commissioning of the new North-South electricity
interconnector ...” (page 23).

In summary, ‘Key Actions’ of the SEF include:

21

SEF 36 — Ensure that electricity grid development plans are future proofed to facilitate a more
decarbonised energy mix beyond 2020.

SEF 37 — Ensure co-operation between the Utility Regulator, NIE and SONI to deliver new electricity
grid infrastructure.

SEF 39 — Support construction and commissioning of the new North-South electricity interconnector
by 2013-14.

It is clear that the 2013 -14 delivery date will now not be met and this underlines the urgent need for the
Proposed Development.

The DETI Minister has made it clear that her department considers the proposed Interconnector a

necessary project to help meet the SEF objectives. In answers to questions on 5™ October 2010, the

Minister responded as follows®':

“As highlighted in the recently published strategic energy framework, investment in and
strengthening of the electricity network is absolutely essential. The new North/South
interconnector is a key element of that.” (emphasis added).

“As energy Minister, my duty is to ensure that the consumers have access to a reliable
electricity supply and that the line will burden electricity customers in Northern Ireland only
with the costs that are strictly necessary. | am sure that the whole House wants me to
ensure that consumers do not receive increased bills because of unnecessary burdens....1
will burden consumers here only with what is strictly necessary.”

The DETI Minister has made other public affirmations of the need for the Proposed Development
including:

“The Single Electricity Market (SEM) is an all island market and the arrangements for
generators and their access to the market are harmonised. These harmonised
arrangements include provision for renewables generators to have priority dispatch in
accordance with Article 16(2) of the Renewable Energy Directive 2009/28/EC allowing the
sl{stergzoperator to run them ahead of other generation so long as the system can take
them”.

“Ongoing developments such as a second North-South interconnector and the new East-
West interconnector will enhance efficient functioning of the market, along with a
programme to align the market with the Great Britain market under the European target
model for 2014/16. This will bring further benefits to consumers, with a long term
downwards competitive pressure on wholesale prices and greater security of supply”?®

2! Official Report (Hansard) Tuesday 5" October 2010, Volume 56, No. 2.

%2 In response to NI Assembly question AQW 14193/11.15 on 13" September 2012 (AIMS Portal).

%% In response to NI Assembly question AQW 11977/11.15 on 21° May 2012 (AIMS Portal).
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“Transmission capacity constraints are estimated to cost consumers in Northern Ireland
and the Republic of Ireland some £18million to £25million per annum. A second
interconnector will remove these costs and is expected to save Northern Ireland electricity
consumers £7million per annum”?*

“In its 2011 Report “Inquiry into Barriers to the Development of Renewable Energy
Production and its Associated Contribution to the Northern Ireland Economy” the
Committee for Enterprise Trade and Investment concluded that the interconnector was a
vitally important element of infrastructure both from an energy and economic perspective. |
agree with that finding. The extra transmission capacity of the proposed Interconnector is
important for large scale development of renewable power, allowing the transmission grid
and Single Electricity Market to work more efficiently. In order to meet the 2020 target it is
vital that the Interconnector proceeds at the earliest opportunity”.> (emphasis added).

“A new interconnector will remove transmission capacity constraints that are costing
consumers in Northern Ireland and the Republic of Ireland some £18 - £25million a year.
Currently, more expensive plant must be run than would otherwise be the case due to lack
of capacity. To promote competition effectively it is important that suppliers can access
electricity from the most efficient power plants. This will help drive down the cost of
electricity for consumers and support economic growth; increase system resilience,
support the growth of renewable electricity and help meet the target of 40% of electricity
from renewable generation”.?®

“It is important to have our interconnector in place. As the Member probably realises, huge
costs are passed on to consumers in Northern Ireland by [dint] of the fact that the
interconnector is not up and running at present....All | know as energy Minister is that we
need that second interconnector, and we need it very soon.” (emphasis added).

Committee for Enterprise, Trade and Investment inquiry into Barriers to the
Development of Renewable Energy Production and its Associated Contribution to the
Northern Ireland Economy

The Northern Ireland Assembly Committee for Enterprise, Trade and Investment has also made it clear
that in its view, the proposed Interconnector is essential for Northern Ireland. In a Committee Report of
January 2011%, the report’s Executive Summary observes (at paragraph 7) as follows:

“The Committee believes that the vision for renewable energy should extend well beyond
the SEF timescale of 2020 and that Government should now be looking much further
forward in order to secure our long-term energy future. Any vision for our energy future
must not only ensure an integrated approach within Northern Ireland, it must also be
integrated with the visions of other devolved administrations, with the Republic of Ireland
and possibly even further afield. This is especially the case in relation to the Single
Electricity Market (SEM) and in relation to the SEF target of 40% electricity consumed
coming from renewable sources by 2020. Both are highly dependent on our ability to
export and import electricity through interconnection”.

? In response to NI Assembly question AQW 8572/11.15 on 21% February 2012 (AIMS Portal).
% |n response to NI Assembly question AQW 8467/11.15 on 17" February 2012 (AIMS Portal).
% |n response to NI Assembly question AQW 8355/11.15 on 16" February 2012 (AIMS Portal).

# In response to questions about the proposal - Official Report (Hansard) Monday 6" February 2012
Volume 72, No. 1.

?8 Report on the Committee’s Inquiry into Barriers to the Development of Renewable Energy Production
and its Associated Contribution to the Northern Ireland Economy — Volume 1: NIA 14/10/11R — 27"
January 2011.
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The report summarises the evidence relating to grid infrastructure (at paragraph 29) as follows:

“The Department considers the proposed North-South Interconnector to be an essential
requirement to meet its 40% target for renewable electricity as well as being important for
the Single Electricity Market (SEM). The Utility Regulator informed the Committee that not
having the North-South Interconnector is costing the WNorthern Ireland economy
approximately £20million per year....Evidence to the Committee has demonstrated that
the North-South Interconnector is a vitally important element of infrastructure both from an
enerqgy perspective and from an economic perspective. It is essential that a decision on
the Interconnector is made with the utmost urgency. Therefore, the Department of the
Environment and the Planning Appeals Commission should prioritise the Public Inquiry
process so as to ensure that high priority, key infrastructure projects such as the North-
South Interconnector are dealt with as a top priority (Recommendation 19)”. (emphasis
added).

The report notes (at paragraph 193) that DETI officials advised the Committee that:

“The SEM will need to be integrated with the bigger market in the British Isles over the
next number of years, and the market in the British Isles will have to be better integrated
with Europe. That is the way that market integration is going at European level, and if we
do not have the quality of grid in place and the quality of interconnection on the island, we
are going to be stuck out on the corner of Europe and very exposed”.

UK Renewable Energy Roadmap

23

In July 2011 the UK Government published its UK Renewable Energy Roadmap. The Roadmap is
endorsed by the DETI Minister.

The Roadmap sets out the shared approach to unlocking the UK’s renewable energy potential to set
the UK on a path to achieve its renewable energy target over the next decade. The Roadmap sets out
key actions for 8 types of renewables technology including offshore wind, marine energy, biomass
electricity and biomass heat.*

Electricity Market Reform White Paper

DECC’s White Paper ‘Planning our electric future: a White Paper for secure, affordance and low-carbon
electricity’ was published alongside the Renewable Energy Roadmap. The White Paper identifies 4
main areas of challenge in the coming decades:

Security of supply is threatened as existing plant closes;
Electricity generation must be decarbonised;
Demand for electricity is likely to rise; and,

Electricity prices are expected to rise.

% An update to the Renewable Energy Roadmap was published 27" December 2012.

23



NIE

89.

24.3.7
90.

91.

92.

2.4.3.8
93.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 24

The White Paper confirms that the EU and the UK share common energy policy objectives:

“We support full integration of the UK energy market with the broader EU electricity market
and consider that, in principle, the challenges the UK energy market faces are best
addressed through European efforts” (at section 9.2)%.

Sustainable Development Implementation Plan 2011.14

In April 2011 the Northern Ireland Executive published its Sustainable Development Implementation
Plan 2011-14. The Plan identifies objectives pursuant to the Priority Areas for Action set out in the
Sustainable Development Strategy (see above). Objective 5.2 is to increase the proportion of energy
derived from renewable sources. As part of the objective, the Plan states (at page 58) that:

“DETI will ensure that electricity grid development plans are future proofed to facilitate a
more decarbonised energy mix beyond 2020.”

“DETI will ensure co-operation between the Utility Regulator, NIE and SONI to deliver new
electricity grid infrastructure.”

Objective 5.4 of the Plan is to increase energy security. As part of that objective, the Plan states (at
page 59) that:

“DETI will embed the single wholesale electricity market to contribute to:
- further opening of energy markets; and

- secure a diverse, viable and environmentally sustainable long term energy supply for
NI...”

“DETI will work with other Northern Ireland Departments, and partners in DECC and the
Scottish and Irish Governments to achieve an efficient and co-ordinated regional approach
to planning for electricity, gas and oil emergencies.”

Further, under Objective 6.3 (at page 60), the Plan states that:

“DETI will ensure the Single Electricity Market continues to encourage investment and is
flexible enough to meet changing generation and demand patterns, with the aim of
securing the lowest possible wholesale electricity price.”

Draft Onshore Renewable Electricity Action Plan 2011 — 2020

DETI's draft Onshore Renewable Electricity Action Plan 2011 — 2020 sets out the difficult task that
Northern Ireland must grapple with to reach the ambitious targets in the SEF. It notes under ‘Integration
of renewables onto the grid’ at section 3.2 that:

“The Department recognises that achievement of 40% of electricity consumption from
renewable sources will require an unprecedented level of grid strengthening, particularly in
the west of the province to maximise the connection of the plentiful onshore wind resource
there. It is estimated that the achievement of the 40% target could involve in the region of
£1billion of network expenditure spread between now and 2020...Considerable challenges
in relation to securing planning permission for overhead tower lines adds a level of
uncertainty to the timing of the investment and ultimately build out of this level of grid
reinforcement.”

% |n December 2011 DECC published a technical update to its Electricity Market Reform White Paper
(see above).

24



NIE

94.

2.4.3.9
95.

2.4.3.10
96.

97.

98.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 25

The draft plan reiterates (at section 3.4) the benefits of interconnection:

“to improve security of supply, support the integration of renewable power generation and
improve competition. Additional interconnection between the island of Ireland, the UK and
France is required to meet EU Directives in relation to pan-European energy networks and
has the potential to deliver significant benefits to the island of Ireland”.

“Both Government and regulatory policy is supportive of the proposed second North-South
Tie Line®" between NI and ROl which is critical to supporting the development of the
renewable power generation, allowing the Single Electricity Market to work more efficiently
by removing market constraints, as well as improving security of supply on the island of
Ireland. The Tie Line is essentially the first step of any grid development programme and
in_order to meet the 2020 target it is vital that this project proceeds at the earliest
opportunity”. [emphasis added]

Joint Statement by Prime Minister and Taoiseach

In a 2012 Joint Statement by the Prime Minister and the Taoiseach®, the two premiers confirmed their
support for UK-Ireland interconnection proposals. The statement notes that:

“We share common long term challenges to our prosperity, including the need for secure,
competitive and sustainable sources of energy.

We welcome the progress achieved on the all-Ireland Single Electricity Market and on the
new East-West interconnector which is due to be commissioned later this year. Our two
administrations will work to develop further interconnectivity North-South and East-West,
to facilitate security of supply and enhanced competition.

We recognise the significant untapped potential in renewable energy and will seek to
promote mutually beneficial investment and deployment in this area. We will also seek to
collaborate in the development and commercialisation of related technologies.”

Economic Strategy

In March 2012 the Northern Ireland Executive published its Economic Strategy: ‘Priorities for
sustainable growth and prosperity’ document. The overarching goal of the strategy is to improve the
economic competitiveness of the Northern Ireland economy. The strategy confirms (at section 5.48)
that the Executive will “encourage and develop the green economy and develop the sustainable energy
sector”.

The document confirms (at section 5.70) that:

“the creation of the Single Electricity Market (SEM), which began cross-border trading in
wholesale electricity in November 2007 is already promoting greater competition,
enhancing security and diversity of supply and bringing efficiencies through economies of
scale”’.

Notwithstanding this positive message, the strategy warns that challenges still remain, one of which is
that Northern Ireland has low levels of electricity generated from renewable sources with gas, coal and
oil accounting for 90% of power generation: “This leaves the region vulnerable to fluctuations in both
supply and pricing, and it also presents important environmental considerations” (at section 5.74). In
working to rebalance the Northern Ireland economy, the paper states that the Executive is committed to

%" A Tie-line is an alternative technical term for the Proposed Interconnector.
% Monday 12™ March 2012.
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“Overhaul our energy infrastructure to ensure it will be fit for purpose through to 2050. This
will include long term investment in the electricity grid, exploring prospects for further
development of the natural gas network, encouraging proposals aimed at increasing the
security of our energy supply and underscoring our commitment to further integration of
EU gas and electricity markets” (section 5.8.8).

Programme for Government

Regional Development Strategy

“Northern Ireland needs a robust and sustainable energy infrastructure. This should deliver
reliable and secure sources of energy to communities and businesses across the Region.
New generation or distribution infrastructure must be carefully planned and assessed to
avoid adverse environmental effects, particularly on or near protected sites. At the plan or
project level, this will require a Strategic Environmental Assessment or Environmental
Impact Assessment and potentially a Habitats Regulation Assessment to identify likely
effects and appropriate mitigation. Decision makers will have to balance impacts against
the benefits from a secure renewable energy stream, and the potential for cleaner air and
energy for industry and transportation” (emphasis added).

The strategy provides (at section 3.8) the following objectives:

“Increase the contribution that renewable energy can make to the overall energy mix.
There will need to be a significant increase in all types of renewable electricity installations
and renewable heat installations, including a wide range of renewable resources for
electricity generation both onshore and offshore to meet the Region’s needs.

Strengthen the grid. With an increasing number of renewable electricity installations as
well as increasing numbers of renewable heat installations we will need to strengthen the
grid. It will be necessary to integrate heat and electricity infrastructure (e.g. district heating
networks and new electricity grid) alongside new road infrastructure development at the
planning stage. If electric transport becomes more widespread, there will need to be a
reliable recharging network. It also means increasing electricity interconnection capacity to
strengthen the linkages between transmission and distribution networks.

Work with neighbours. This will ensure a secure energy supply from competitive regional
electricity and gas markets in the EU’s Internal Market.”

26

delivering the objectives of the Strategic Energy Framework (see above). A ‘Key Action’ on delivering
economic infrastructure is to:

The Northern Ireland Executive’s Programme for Government 2011.15 (“PfG”) was also published in
March 2012. Priority 1 under the PfG is growing a sustainable economy and investing in the future. As
part of this, one of the 82 commitments is to (at page 9) “encourage achievement of 20% of electricity
consumption from renewable sources and 4% renewable heat by 2015”. However, the PfG recognises
that all milestones / outputs are “subject to adequate grid reinforcement being approved by NIAUR”.

Policy RG 5 of the current Regional Development Strategy® is to deliver a sustainable and secure
energy supply. It advises that:

% The Department for Regional Development's RDS 2035 ‘Building a Better Future’ — 15" March 2012.
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Section 3.23 of the Strategy notes that:

“Fossil fuels represent over 90% of the Northern Ireland’s power generation and over 70%
of households still use oil for home heating. Increasing the contribution that renewable
energy can make to the energy mix will reduce reliance on fossil fuels and improve
security of supply”.

“Increase the use of renewable energies. Energy production from fossil fuels is a major
source of greenhouse gas emissions and other pollutants. Northern Ireland is largely
dependent on fossil fuel combustion for electricity generation. Energy efficiency along with
decarbonisation of the power sector is the key to achieving emissions reduction targets.
The Strategic Energy Framework for Northern Ireland 2010 sets a target of 40% of
electricity consumption from renewable sources by 2020 as well as achieving 10%
penetration of renewable heat. This will require increasing numbers of renewable
electricity installations and the grid infrastructure to support them. These must be
appropriately sited to minimise their environmental impact.”

Under Part 4, ‘Regionally Significant Economic Infrastructure’, the strategy provides as follows:

“4.15 Development of Northern Ireland’s renewable energy sources is vital to increase its
energy security, help combat climate change and achieve the renewable energy targets.
The Strategic Energy Framework sets a target of 40% electricity consumption from
renewable sources and a 10% renewable heat target by 2020, in line with mandatory EU
renewable targets. This is likely to mean an increase in the number of wind farms both on
and off shore and the need to diversify renewables to include electricity from other sources
such as tidal stream and bio-energy sources. A renewable heat strategy is likely to require
new renewable heat infrastructure to support it.

4.16 To facilitate the provision of additional renewable power generation, primarily from
on-shore wind enerqy, and a need to address current areas of weakness in the grid, it will
be _necessary to strengthen the electricity grid in_many parts of Northern Ireland. Grid
upgrading will also be needed to ensure that proposed tidal stream and off-shore wind
developments are planned for properly. This will involve a significant programme of
investment in grid strengthening, in the north and west, of the region.

4.17 Increased electricity interconnection capacity, allowing for the export and import of
power, will help to ensure security and stability of electricity supply. It will provide
increased opportunities for competitive trading in wholesale electricity, encourage new
investment in generation and supply and enhance Northern Ireland’s security of supply. It
is_also important to facilitate the growth in power generation from renewable sources,
while managing the challenging network management issues that increasing amounts of
renewable integration onto the grid brings”. (emphasis added).

The strategy recognises (at 5.15) that:

“Certain key infrastructure, such as sea and air ports, road and rail, energy and
telecommunication connectivity brings mutual benefit to all parts of the island. Co-
operation at strategic planning level ensures that the greatest added value is extracted
from investment in shared infrastructure”. (emphasis added).
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Policy RG9 of the Strategy is to ‘reduce our carbon footprint and facilitate mitigation and adaption to
climate change whilst improving air quality’. Mitigation includes (at section 3.26):
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Offshore Renewable Energy Strategic Action Plan 2012 - 2020

DETI's Offshore Renewable Energy Strategic Action Plan makes it clear that a combination of both
offshore and onshore renewable energy will be needed to meet the target of 40% electricity
consumption from renewable sources by 2020. The plan notes (at paragraph 4) that:

“Electricity consumption from renewable sources currently stands at an average of 12%
during 2011, with some months achieving as high as 18%. DETI expects that the 2012
target for 12% of electricity consumption from renewable sources will be achieved, albeit
primarily from on shore wind, which is currently the most readily available and affordable
renewable energy for power generation. However it is envisaged that while on shore wind
may continue to be the principal source of renewable electricity generation in Northern
Ireland in the short to medium term, further work on renewable generation scenarios as
part of the On Shore Renewable Electricity Action Plan (OREAP) indicate that off shore
energy will be needed to achieve a 40% target by 2020.”

European Priorities for 2012-13

The Northern Ireland Executive set out its European Priorities for 2012-13 on 28" May 2012. The
Executive notes (at page 12) that:

“We also have low levels of electricity generated from renewable sources, with gas, coal
and oil accounting for 90% of power generation. This leaves the region vulnerable fo
fluctuations in supply and pricing, and it also presents important environmental
considerations. We are committed to increase the amount of electricity consumption and
heat from renewable sources to 40% and 10% respectively by 2020. In addition to
addressing energy diversity and security of supply, higher levels of renewable energy,
including bio-energy, will play a very positive role in climate change mitigation.

Our economy faces a major energy challenge over the next decade. We need to build
competitive markets, ensure security of supply, enhance sustainability and develop our
energy infrastructure. Meeting carbon budgets and emission targets can create job
opportunities, for instance with the growth of the renewable energy market. We need to
take advantage of the opportunities which are available.”

Two of the Executive’s ‘key aims’ on climate change and energy are to develop energy infrastructure to
support both EU and Strategic Energy Framework objectives, and increase the amount of energy and
heat obtained from alternative and renewable sources. Objective CC8 of the Executive’s ‘European
Priorities 2012-13 Implementation Plan’ (at page 13) is to “Identify key infrastructure projects which
align with EU energy policy and funding opportunities and support the delivery of the Strategic Energy
Framework”. The Interconnector is such a project.

Investment Strategy for Northern Ireland
The Investment Strategy for Northern Ireland® warns (at page 6) that:

“Good transport and telecoms links, reliable and affordable energy and a schools/college
system producing a well educated workforce are essential ‘must haves’ to encourage
investment and to help local businesses to grow and compete in an increasingly global
marketplace’.

% ‘Building a better future’ — 8™ October 2012.
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110. To that end, the Investment Strategy confirms that:

“In energy generation, we will work with the utility companies to migrate from a reliance on
imported fossil fuels to clean renewable generation in the future. If we act decisively, we
can create new jobs and develop local expertise in this growing sector, building on our
natural resources for wind and wave power and also on the engineering prowess of local
companies and our universities and FE colleges” (at page 13).

“High quality transport, communication and energy networks are the vital arteries of
foday’s most successful economies...Investing in efficient reliable competitive and
sustainable networks is critical if we are to deliver our top priority of growing a dynamic
and innovative economy” (at page 18).

“Security of supply, increasing use of renewable energy sources and cost of energy
remain vital issues for the future. We will work with the economic regulator (NIAUR) and
private sector energy players to address the challenges ahead” (at page 18).

“We will support significant investment in the Electricity Grid and Interconnection to ensure
that consumers benefit from the Single Electricity Market, there is improved security of
supply and that wind energy as a valuable energy source is not curtailed” (at page 21).

2.4.3.16 Sustainable Energy Action Plan 2012-2015 and beyond

111. In May 2012 DETI published its ‘Sustainable Energy Action Plan 2012-2015 and beyond’ (“SEAP”).
SEAP reiterates the Executive’s commitment to create the relevant conditions for an increase to 40%
electricity consumption from renewable sources by 2020. It notes that:

“Additional interim targets have been included in the Programme for Government, subject
to adequate grid reinforcement being approved by NIAUR: encourage industry to achieve
12% electricity consumption from renewable sources by 2013, 15% by 2014 and 20% by
2015".

112. The plan notes that:

“Northern Ireland has already led the way in Europe through integration of the wholesale
electricity market (Single Electricity Market) with the Republic of Ireland, and we know that
we will need to integrate into the France-UK-Ireland regional market. So any vision for the
future will need to encompass how we relate to other regions in terms of energy and
energy infrastructure’.

113. The plan advises that in respect of infrastructure, significant electricity grid strengthening is planned
throughout the UK and ROI to carry out modernisation work and manage increasingly higher levels of
renewables, particularly onshore wind, and in Northern Ireland, major grid strengthening and ongoing
interconnection with neighbouring networks are being planned. However, SEAP warns that:

“Northern Ireland faces a major energy challenge over the next decade as the integration
of more renewable energy will result in significant reinforcement of the electricity
transmission and distribution system to ensure it will be fit for purpose to manage a more
decarbonised energy supply through to 2050 and beyond. Energy infrastructure features
strongly in the new Regional Development Strategy and is seen as an integral component
of wider regional economic planning and development across Northern Ireland.
Increasingly, decisions about energy policy matters are being made by a range of
Northern Ireland Departments and these need to be prioritised and appropriately co-
ordinated”.
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2.4.3.17 UK Energy Bill

114. The energy bill was introduced to Parliament on 29" November 2012. As of the time of writing, its
report stage and third reading in the House of Commons are pending. The Bill's major aim is to
implement electricity market reform (“EMR”) and as such, further decarbonise electricity generation.
The plan is to move from centralised, large fossil fuel fired power stations to a more geographically
diverse generation mix encompassing more renewable sources.

2.4.3.18 Recent Northern Ireland Ministerial comments

115. The need for the project was again recently emphasised by the DETI Minister in answers to Northern
Ireland Assembly questions (on 4" February 2013)35. Minister Foster stated that:

“The North/South Interconnector is a necessity. We have a single electricity market in the
Republic of Ireland and Northern Ireland, and if we are to benefit from that we need good
interconnection between both parts of this island....

... Therefore, it is not just a luxury; it is an absolute necessity and it is costing consumers in
Northern Ireland a large amount of money. Therefore, it is imperative that it is progressed
very soon.” (emphasis added)

116. The DETI Minister has confirmed that: “Improved interconnection has a vital role to play in relation to
long-term security of supply for Northern Ireland”®.
117. Further, the Minister for the Environment (Mr. Alex Attwood MLA) has recently made the following

remarks in the NI Assembly in relation to renewable energy®’:

“...we are in a situation in the North in which, to borrow a phrase, we could reach a perfect
storm. The Utility Regulator spoke about that at a recent conference in Belfast. There
could be a perfect storm in that we might not have sufficient interconnection on the island
of Ireland to keep the lights on in Northern Ireland. That is only one of the factors that
could lead to a perfect storm. The issues of energy security, energy cost and, as the
Member said, the cost of connection of renewables are ones on which we need to more
collectively gather our thoughts.” (emphasis added).

118. And the SEM committee in its letter of 30™ April 2013 to NIE accepted:

“the relevance of the second North South interconnector to the successful implementation
of the policy objectives of competitiveness, sustainability and security of supply in both
Ireland and Northern Ireland and the necessity to advance and deliver this project, and to
not only deliver it but deliver it as a matter of urgency”. (emphasis added).

% Official Report (Hansard) Monday 4™ February 2013, Volume 81, No 5.
% In response to Assembly Question AQW 19572/ 11.15 on 18" February 2013.
% Official Report (Hansard) Monday 4™ March 2013, Volume 82, No. 7.
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The Need for the Interconnector

Overview

The proposed Interconnector is a development of long term importance for Northern Ireland. If
approved, it will deliver specific benefits in all three of the key development areas noted previously:

e Improving competition;

e Supporting the development of renewable power generation; and,

e Improving security of supply.

The proposed Interconnector is required to be capable of transferring up to 1,500MW of electricity in
either direction between Northern Ireland and the Republic of Ireland (see below in Section 2.5.7 of this
chapter for further details). It needs to be physically separate from the existing interconnector and must
be capable of maintaining synchronism between the North and South parts of the all island
transmission system.

These and other issues are addressed below under the following headings:
e Legal and regulatory context;

e Power transmission and infrastructure challenges for Northern Ireland;
e Electricity prices;

e Renewable energy;

e Energy security; and,

e Performance requirements for enhanced interconnection.

Legal and Regulatory Context

DETI is the Government department responsible for energy affairs in Northern Ireland. It also has a role
in ensuring the provision of the infrastructure that is needed for Northern Ireland’s economy.

The Electricity (Northern Ireland) Order 1992 sets out the basic licensing regime for carrying out
electricity related business activities in Northern Ireland. Article 12 of the order places a statutory duty
on NIE as a licence holder to develop and maintain an efficient, co-ordinated and economical system of
electricity transmission which has the long-term ability to meet reasonable demands for the
transmission of electricity.

NIE’s licence requires it to develop a mechanism for the transmission of electricity in Northern Ireland
that takes account of the benefits of efficient, co-ordinated and economical systems for the
transmission of electricity on the island of Ireland as a whole. It also requires NIE to contribute to
security of supply through adequate transmission capacity and system reliability, and to facilitate
competition in the supply and generation of electricity.

The Utility Regulator is responsible to Government for regulating the ongoing operation of NIE and for
protecting the long term interests of customers. The Utility Regulator is, amongst other things,
specifically required to promote effective competition between persons engaged in the sale or purchase
of electricity through the SEM.

The proposed Interconnector is consistent with the legal and regulatory obligations required of NIE by
DETI and by the Utility Regulator.
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The Governments of both Northern Ireland and the Republic of Ireland, and their respective energy
regulators, have recognised and confirmed the need to develop and build a new electricity
interconnector between the two jurisdictions (see Section 2.5.4.1 for further detail).

On the basis of this direction, the Utility Regulator directed NIE to develop and deliver, jointly with
EirGrid, a new electricity interconnector that is capable of meeting the identified needs.

Power Transmission and Infrastructure Challenges for Northern Ireland

Technical Limitations of the Current Interconnector

Electricity generation and demand must always be balanced since it is not at present economically
viable for electrical energy to be stored in sufficient quantities to act as an alternative to the Proposed
Development. This means that an electricity transmission system must be capable of dealing with
significant changes in operating conditions, whilst needing to provide a continuously stable and high
quality supply of electricity throughout a wide geographic area. Transmission systems were originally
designed to cater for the receipt of power from a relatively small number of large reliable sources of
power generation with long term contracts and the distribution of that power to a widely dispersed
population of demand. This is changing in two ways. First, due to formation of larger competitive
markets and unbundling of vertically integrated utilities, transmission system capacity needs to be
capable of transferring large amounts of electricity between a range of power stations and load centres
to enable use of the cheapest energy sources. Secondly, more small scale generation and renewable
energy-sourced generation is seeking connection to or use of transmission systems. Much of this is
wind-powered generation, which has variable and intermittent output. Transmission System Operators
therefore need to exchange large amounts of power to efficiently manage the variability.

The high voltage transmission system on the island of Ireland acts as a strategic “backbone” for the
electricity system — providing a substantial, reliable and proven corridor for balancing bulk power flows
and ensuring stable performance across the entire island. It operates at high voltages, to enable power
to be transferred most efficiently, and is designed and constructed to provide a high standard of
reliability and dependability.

The transmission system in Northern Ireland (Figure 4.1) operates at 275,000 volts (275kV) and
110,000 volts (110kV). The 275kV system is constructed using overhead conductors, supported by
steel lattice towers, to connect the major switching and voltage reduction points (substations), which
then interface to the more widespread and lower voltage, distribution system.

A double circuit 275kV interconnector connects the Northern Ireland transmission system to the
transmission system in the Republic of Ireland®®. This existing interconnector was built in 1969 and
after a period out of outage was returned to service in the mid 1990s. This existing interconnector
provides benefits to both jurisdictions in terms of security of supply and was crucial in enabling the
formation of the Single Electricity Market in 2007 on the island of Ireland. Whilst the existing
interconnector does provide clear benefits these cannot be maximised due to the risk that a sudden
loss of the circuit would cause the electrical separation of both parts of the all island system. If the
interconnector was carrying high power flows just before this event then this would cause instability in
both parts of the system. This risk is managed by the Transmission System Operators by constraining
the power allowed to flow on the existing interconnector. This constraint however at times leads to
generators not being dispatched in the most efficient manner. It also leads to a minimum number of
generation units having to be dispatched in Northern Ireland. Under the SEM rules, this means that in
addition to the constraints payments made to generators who cannot make full use of the transmission
system to trade their output, generators in each jurisdiction are also paid to provide extra levels of
stand-by support (reserve) generation.

% The existing 275kV Interconnector runs between NIE’s Tandragee substation in Northern Ireland, to
ESB’s Louth substation in the Republic of Ireland.
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Significant increases in the use of wind-powered generation are planned in both Northern Ireland and
the Republic of Ireland. A further shortcoming of the existing interconnector is that it will present
significant limitations on the connection and operation of additional wind-powered generation as further
explained below (see Section 2.5.5 of this chapter for further details).

Technical Description of the Existing NIE Transmission System

NIE’s transmission system includes a 275kV network based on double circuit overhead lines supported
on steel lattice towers some of which are designed to operate at 400kV. These 275kV overhead lines
mainly form a double circuit loop from the power stations on the east coast of Northern Ireland around
the perimeter of Lough Neagh. There is a spur out to Coolkeeragh Power Station in the north-west. The
transmission system includes an interconnector from Tandragee to Louth in the Republic of Ireland.

Accompanying these 275kV circuits is an 110kV system connected to strategic transmission nodes and
providing bulk electricity supplies to load centres such as towns and industrial complexes throughout
Northern Ireland.

Operational Characteristics and Limitations of Existing Interconnection

In normal operation, the existing 275kV interconnector to the Republic of Ireland is operated together
with smaller 110kV interconnectors linking the west of Northern Ireland to the Republic of Ireland.
These 110kV interconnectors are useful for the power transfers needed for managing circuit outages in
the specific areas they serve, but they are not capable of larger power transfers. In the event of a
failure (or removal from service) of the 275kV interconnector, both the smaller circuits are automatically
disconnected to protect them against overload. Therefore, the existing 275kV interconnector forms the
only effective large scale interconnection between the two transmission systems.

The existing 275kV interconnector is a double circuit line, which means that two separate circuits are
carried on a single series of towers. In theory, each circuit can be loaded to half its total capacity whilst
ensuring that the overall power transfer capability is preserved in the event of a sudden and
unexpected failure of the other circuit.®® However, in the event of a double circuit failure (arising for
example from lightning, a failure of the circuit protection to detect which circuit is subject to a fault, the
loss of a tower carrying both circuits, or a fire at one of the termination points) the interconnection
would be lost entirely. If this happened, then the combined transmission system throughout the island
of Ireland would immediately become two separate transmission systems (“system separation”).
Energy balance would immediately need to be achieved in each jurisdiction irrespective of what was
happening in the other. If loss of the interconnector arose at a time when the power flow immediately
prior to the event was substantial, then the consequences would be a significant shortfall of power in
one jurisdiction and an oversupply in the other. Whilst automatic controls would attempt to address the
imbalance (through immediate supply disconnections and changes in power generation levels) there
would be large, damaging swings in both the voltage and frequency on both transmission systems,
which would be likely to lead to widespread power black-outs together with the failure of critical
equipment.

As a result of the possibility noted above and the severity of the consequences, each of the two
transmission system operators* is obliged (under their respective licence obligations) to design and
operate their respective transmission system to be robust against the sudden loss of interconnection.
This leads each of them to ensure that they do not depend upon the existing interconnector to an
extent that could require very high levels of emergency power transfer. This restriction results in
generation not always being dispatched as efficiently as possible and hence higher costs which are
passed on to the users.

% The design approach is often referred to as the “N-1 Criterion”, and is used to ensure the security of
transmission systems.

“* The Transmission System Operators (TSO’sTSOs) are SONI in Northern Ireland and EirGrid in the
Republic of Ireland.
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For this reason, whilst each of the existing 275kV interconnector circuits could in theory carry power
flows up to 750MW, it is currently not possible to load the circuits to this theoretical level. At present,
the maximum power total transfer capacity of the existing interconnector (incorporating an element for
contingency reserve) is 450MW. This constraint leads to the inefficiencies and additional costs noted
above.

Enhanced interconnection would reduce these constraints and would improve the overall integrity and
security of the transmission system.

Electricity Prices

Overview

For Northern Ireland to remain competitive and to generate growth, it will be important for energy
prices, including electricity prices, to be competitive. The primary mechanism for achieving this
objective is to facilitate and encourage competition through market forces. Market liberalisation and
competition are therefore important factors driving change across the electricity sector. Competition
was the major driver behind the development and implementation of the SEM on the island of Ireland.

Single Electricity Market

In November 2007 the SEM came into effect with the trading of wholesale electricity on an all-island
basis. The market structure is now well established and all electricity generated, consumed, imported
or exported is being traded through the single wholesale market. The rules of the market are set out in
the SEM Trading and Settlement Code*'. This provides a mechanism for the lowest priced source of
generation to be dispatched in order to meet the demand for electricity which varies throughout the day.

The SEM operates within the context of two separately developed transmission systems that are
currently joined by a single electricity interconnector, which was built in 1969. Market reliance on a
single interconnector is a significant constraint on the most efficient operation of the SEM. The
constraint results from the physical limitations of the existing interconnector as described earlier in
Section 2.5.3.3. As a result of this constraint, the market system can sometimes be prevented from
selecting the most competitively priced source of power generation available for production at a
particular point in time. This results in costs under the SEM being higher than they would be if a
second interconnector were available. These additional costs are ultimately borne by electricity
customers.

The Framework document*?, within which the energy regulators and government departments in both
Northern Ireland and the Republic of Ireland initially made commitments to the development of the
SEM, explicitly identified the need for improved electricity infrastructure, and specifically a second
North-South interconnector, as a “key enabler” for the future effectiveness of the SEM.

The Utility Regulator, in his letter of support to the Planning Appeals Commission dated 6" January
2012 (see Appendix 2A), stated that it is forecast that this will reduce the electricity generation costs
across the island by £18-25m per year. The letter also states that the investment is very much in the
interests of Northern Ireland electricity customers. The letter further states that further delays in the
approval process will result in increasing challenges to maintaining our security of supply.

*! (Single Electricity Market Trading and Settlement Code, April 2009).
“2 (DETI, DCMNR, NIAUR, CER, November 2004).
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In the Utility Regulator’s Energy Retail Report 2012 the Regulator notes that:

“Increasing and expanding cross-border interconnection through the building of the second
North-South tie-line will help facilitate a more stable, secure and efficient all-island system.
In the absence of the second tie-line consumers are facing higher costs due to a less than
optimal dispatch of generators resulting in higher production costs and the requirement for
a larger overall amount of installed generation capacity to meet the security of supply
standards in both jurisdictions. EirGrid and SONI have estimated the benefits currently
being lost by the absence of a second North-South line to be in the order of €20m per
annum. Any delays to the implementation of the additional tie-line will increase security of
supply risks in NI.”

In March 2012 Lord Whitty prepared an independent report for the Consumer Council entitled
‘Energising Northern Ireland’. The report considers energy strategy from the point of view of both
current and future domestic energy consumers and looks at a sustainable strategy in terms of costs but
also social and environmental impacts. In the context of Infrastructure Priorities, Lord Whitty advises
that:

“The most rational strategy in terms of economic cost-effectiveness and environmental
and social return would be to prioritise:

...Substantial modernisation of the ageing electricity network, it needs to be upgraded and
adapted to renewable sources...

Clearing the financing and planning issues to speed up the North South Interconnector
and planning new interconnectors with Great Britain and ROl — with a view to moving to an
eventual north-west European Supergrid...”

The most recent constraints analysis carried out by EirGrid has indicated that at 2020 the cost saving to
the all-island electricity market will be €20m per annum rising to €40m by the end of the next decade*.
It is estimated that as part of the all island market the Northern Ireland customer funds approximately
one quarter of this.

The proposed Interconnector will help to reduce constraint payments which contribute to electricity
prices.

Renewable Energy

The geography and topography of Northern Ireland and the Republic of Ireland are both particularly
well suited to the development of further substantial wind energy resources. The development and
exploitation of these resources could bring significant benefits to both economies, whilst improving the
overall diversity of supply and reducing dependence on imported energy.

In January 2008, DETI and DCMNR published the results of a comprehensive assessment of the ability
of the projected all-island electrical transmission system to accommodate large amounts of electricity
produced from renewable sources.

This “All-Island Grid Study™ indicated that up to 6,000MW of wind-powered generation, representing
42% of the all-island maximum electricity demand, might be installed across the island by 2020.

*® Published 1* October 2012.
* EirGrid. North-South 400kV Interconnection Final Re-evaluation Report April 2013.
> (DETI, DCEMNR, January 2008)
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Approximately 30% of this wind-powered generation might be installed in Northern Ireland and adjacent
County Donegal, in the Republic of Ireland, with the result that NIE’s transmission system would need
to accommodate some 2,000MW of additional wind-powered generation.

As of March 2013, in Northern Ireland there was 472MW of large scale wind generation connected to
the network, with a further 582MW of large scale renewable generation with planning permission. In
addition a 600MW offshore wind farm is planned for the east coast and two 100MW tidal installations
off the County Antrim coast. Finally, based on analysis of Planning Service information on relevant
planning applications within Northern Ireland there is a further approximately 540MW of onshore wind
generation still seeking planning permission*®

Wind-powered generation on this scale will, through the avoidance of emissions and related costs
otherwise arising from the combustion of fossil fuels, as well as the growth of the industry itself, deliver
a significant benefit to the Northern Ireland economy. In the letter of support, dated 6™ January 2012,
from Viridian Power and Energy (VP&E) a report from the European Wind Energy Association (“Wind at
Work”, 2009) is quoted as estimating that 0.4 ongoing direct jobs are created for every MW of installed
wind capacity. VP&E estimate that there is a potential for up to 600 full time jobs by 2020 in Northern
Ireland. The letter further states that in the 18 months prior to the date of the letter £150m was spent
on developing wind farms in Northern Ireland, of which approximately £45m was spent directly in
Northern Ireland.

A key constraint to the full development of wind-powered generation is the ability of the existing
transmission systems to absorb and manage this form of power generation (see Section 2.5.3.1 of this
chapter for further details). Whilst the potential for wind power is evident, the costs and complexities
associated with expanding and modifying the transmission systems will present significant
infrastructural challenges in the years ahead. The All-Island Grid Study report47 observed that “timely
development of the transmission system” is a precondition for implementation of the available potential
generation from wind resources.

It will not be possible to deliver the full potential of wind power generation in both Northern Ireland and
the Republic of Ireland without significant additional transmission system interconnection (see Section
2.5.2 of this chapter for further details). The proposed Interconnector will be a significant step towards
addressing this issue by allowing power sourced from renewable generation to access demand and
other interconnectors on both parts of the all island network.

Energy Security

Overview

As noted above, the UK Government Energy White Paper of 2007 incorporates specific references to
two key challenges in the area of security of supply:

e reducing reliance on imports of oil and gas in a world where energy demands are rising and in which
energy is becoming more politicised, and,

¢ the need for substantial, and timely, investment in infrastructure such as electricity systems.

An absence of indigenous energy resources means that Northern Ireland is almost entirely reliant on
imported energy and on interconnections with Great Britain and the Republic of Ireland. The
development and use of local energy resources, such as wind-powered generation, can reduce the
amount of energy that is required to be imported.

6 As outlined on www.planningni.gov.uk.
7 (DETI, DCEMNR, January 2008)
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A further consideration is that Northern Ireland has a relatively small transmission system with only
three major power stations. It is therefore exposed to a greater risk of loss of supply than would be the
case in a large and highly interconnected system with a large number of major power stations.

As a result of recent legislation in Northern Ireland transposing the Industrial Emissions Directive®, the
operation of two of Northern Ireland’s three power stations will be affected. The Ballylumford Phase 2
sets are due to retire by 2016 as a result of the Large Combustion Plant Directive. The Kilroot Units 1
and 2 may have to be restricted to reduced running hours* (see Section 2.5.6.2 for further details).

It is also worth considering the series of cable faults on the Moyle Interconnector and the ongoing
restriction on its operating capacity. The failures highlight the vulnerability of any electricity system and
the general need for improved interconnection with other power systems.

All Island Generation Capacity Statement 2013-22

The SONI and EirGrid All Island Generation Capacity Statement 2013-2022 explains that Northern
Ireland has a Generation Security Standard of 4.9 hours Loss of Load Expectation (LOLE®®). The
document shows that whilst there is a considerable surplus of generation in the Republic of Ireland, the
circumstances in Northern Ireland are very different. Currently, and in the continuing absence of the
proposed Interconnector, Northern Ireland can comply with this standard, but with only a small and
diminishing margin®'. In the event of a further generation loss, a failure of the Moyle interconnector or
significant additional demand, for example for the sort of large data centres being promoted by DETI,
there may well be inadequate generation surplus to meet this standard (4.9 hours LOLE).

The statement notes (at page 10):

“Following the closure of plant at Ballylumford at the end of 2015 and the introduction of
emissions restrictions on plant at Kilroot at the start of 2016, the Northern Ireland
adequacy position is tight with surpluses reduced to modest levels of circa 200 MW. This
means Northern Ireland is at risk in the event of a prolonged outage of a large generation
plant or the Moyle Interconnector, even with a 200 MW reliance on Ireland being available
to Northern Ireland.

From 2021, further emissions restrictions on plant at Kilroot have a large effect on system
adequacy, and push the jurisdiction into deficit. This deficit could be alleviated if the
additional North-South tie line was in place...

This highlights the importance of the additional North-South tie line project to maintain
generation security standards in Northern Ireland.”

The analysis indicates that whilst the Republic of Ireland has a surplus of generation, existing
interconnection constraints prevent Northern Ireland from benefiting from that that surplus. This
underlines the need for the proposed Interconnector.

The risk of loss of supply is highly relevant in the context of inward investment decisions, and a secure
energy environment will ensure the best possible advantage for Northern Ireland. Invest NI recently
published its Digital Northern Ireland 2020 report. This discusses opportunities for inward investment in
large scale data centres. The Project Kelvin, as referenced in the 2020 report, is a new
communications connection that links Northern Ireland with North America and Europe. This project

“® The Pollution Prevention and Control (Industrial Emissions) Regulations (Northern Ireland) 2012
which came into operation on 6" January 2013.

* Source: All Island Generation capacity Statement 2013 — 2022.

% Average period of time that a customer will lose electricity supply in a given year, when the daily
peak demand exceeds the available generating capacity.

*! Source: All Island Generation capacity Statement 2013 — 2022.
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makes Northern Ireland of particular interest to data centre developers. Data centres however have a
high demand for energy and security of supply is vital. The proposed Interconnector is essential to
ensuring that Northern Ireland can attract this type of development and their associated economic
benefits in terms of job creation.

The proposed Interconnector is a direct response to the requirement for energy security.
Performance Requirements for Enhanced Interconnection

Overview

This section sets out the key technical requirements associated with the design of an additional high
voltage transmission system interconnector between Northern Ireland and the Republic of Ireland.

Requirements for Enhanced Interconnection — Capacity and Design

As described in Section 2.5.5 above, the All-Island Grid Study® shows that NIE’s transmission system
might need to accommodate up to 2,000MW of wind-powered generation located in Northern Ireland
and County Donegal. A consequence of sourcing energy from wind-powered generation is that the
level of power generation varies with wind speeds. Over the relatively small landmass of the northern
part of the island, wind speed fluctuations can cause significant variations in wind-powered generation
output levels over short periods of time. These variations mean that the amount of wind-powered
generation in a particular region may well need to be constrained. However, over the larger landmass
of the whole island the degree of fluctuation will be less extreme. If the overall network is able to
disperse power variations by means of power transfers between regions, then these short term
fluctuations are likely to have less overall effect on the network, and the network can therefore
accommodate more wind-powered generation.

As also described above, the significantly increased north — south power transfer requirements arising
from the increased use of wind-powered generation cannot be transported by the existing
interconnector. This means that connecting the levels of wind-powered generation anticipated by the
“All-Island Grid Study” and confirmed by the quantity of renewable generation wishing to connect,
would represent a significant risk to system security unless there is additional interconnection.

In order to provide sufficient capacity for renewable targets to be met, to achieve security of supply and
to enable a competitive market, the proposed Interconnector must be capable of delivering the same
maximum power transfer capacity as the existing interconnector.

NIE and EirGrid are proposing a rating of 1,500MW for the proposed Interconnector, matching the
capacity of the existing interconnector. If a lower capacity were to be proposed, then the capacity of the
proposed Interconnector would become the limiting factor for the future overall interconnection
capability of the all-island transmission system. The addition of an equivalent interconnector will
optimise the future capability of the transmission system in relation to power transfer capacity.

The proposed Interconnector also needs to be physically separate from the existing interconnector so
that the risk of concurrent failure will be low. Operating the transmission system with both
interconnectors in service will provide enhanced security of supply in the event of the failure of either
interconnector because the interconnector which remains in service can instantaneously accept the
additional power flow so that there is no resulting instability in system behaviour, or loss of supply to
customers.

In February 2006, NIE and EirGrid presented a paper entitled "Additional Interconnection between
Northern Ireland and the Republic of Ireland™ " to their respective Regulatory Authorities. This paper
recommended the selection of a development option describing a 400kV interconnector with an
ultimate capacity of 1,500MW. The recommendation was accepted by both Regulatory Authorities.

°2 (DETI, DCEMNR, January 2008)
%% (NIE and ESB National Gird, February 2006)
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Since the acceptance of this recommendation there have been a number of significant developments
with relevance to transmission system planning. These include the commencement of the Single
Electricity Market, the establishment of challenging Government targets for renewable power
generation, and the increasing pace of wind power development across the island of Ireland. Short and
medium term economic cycles are not expected to have any material impact on the long term trend
toward increased power flows arising from the growth of wind-powered generation, since these trends
are largely driven by Government initiatives to respond to long term climate change.

Requirements for Enhanced Interconnection —  Performance
Characteristics

A further consideration is to ensure that the proposed Interconnector is capable of performing properly
within the context of the overall transmission system.

The proposed Interconnector is required to form part of a transmission system that, although formed
from two separately owned transmission systems within two separate jurisdictions, are operated as a
single integrated transmission system. In order to avoid constraints, the proposed Interconnector must
operate in exactly the same way as any other transmission line within the transmission system as a
whole.

This means that the proposed Interconnector, like the existing interconnector, must have the
performance characteristics of a transmission line that is required to form part of a synchronised
alternating current (AC) all-island transmission system (see also Chapter 4 Alternatives of this ES for
further details).

Conclusions

The proposed Interconnector is an infrastructure development of long term importance for Northern
Ireland, and will deliver specific benefits for electricity customers in all three of the following key areas:

e Improving competition;
e Supporting the development of renewable power generation; and
e Improving security of supply.

The proposed Interconnector complies with EU Directives that require enhanced electricity
interconnection between EU member states and improved conditions for energy competition throughout
Europe. The development of the Tyrone — Cavan Interconnector has been part funded by the EU Trans
European Networks (TEN-E) programme, in which it has been listed as a “priority project”.

The proposed Interconnector is jointly supported by the Governments of both the UK and the Republic
of Ireland and is fully compliant with Northern Ireland energy policy, having received specific support
from the Department of Enterprise, Trade and Investment (DETI). The project is also supported by the
Northern Ireland Authority for Utilities Regulation (the Utility Regulator).

The high voltage transmission system acts as a strategic “backbone” for the electricity system and is
designed and constructed to provide a very high level of reliability and dependability. The transmission
system currently incorporates an interconnector linking Tandragee in Northern Ireland to Louth in the
Republic of Ireland, but the design and characteristics of this existing interconnector are insufficient to
meet the challenges presented by the future requirements of the all-island electricity market and the
introduction of a large amount of renewable power generation.

Additional interconnection capacity must be designed and constructed to integrate with the existing
transmission system, and should be capable of providing an additional transfer capacity of 1,500MW.

Policies PSU 2 and PSU 8 of the Planning Strategy for Rural Northern Ireland require the applicant to
demonstrate a need for the Proposed Development. This Chapter has addressed that requirement.
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Planning and Development Context

Planning Legislation

The Planning (Northern Ireland) Order 1991 (as amended) sets out the Department of the Department
or DOE”) functions in planning. The Department is responsible for developing, implementing and
administering government planning policies and development plans in Northern Ireland. The
Department for Regional Development (DRD) has functions in respect of regional planning under The
Strategic Planning (Northern Ireland) Order 1999.

The Planning (Environmental Impact Assessment) Regulations (Northern lIreland) 1999 and the
Planning (Environmental Impact Assessment) Regulations (Northern Ireland) 2012 (“the EIA
Regulations”) set out requirements in respect of the assessment of the effects of certain public and
private developments. Under Regulation 4, the Department cannot grant planning permission for EIA
development unless they have first taken environmental information into consideration.

The Proposed Development (including the Associated Works) is EIA development under Regulation 5,
Schedule 1 Category 20 development under the EIA Regulations in that it involves “Construction of
overhead electrical power lines with a voltage of 220 kV or more and a length of more than 15
kilometres.” Accordingly, this ES has been prepared having regard to Schedule 4 of the EIA
Regulations and Development Control Advice Note 10 (Revised) (DCAN 10) — Environmental Impact
Assessment™ which provides advice on the operation of the EIA Regulations. This ES relates to the
Proposed Development in its entirety.

Section 20 in DCAN 10 sets out the DoE’s responsibility in terms of notifying or consulting key
authorities likely to be concerned by the Proposed Development by virtue of their specific
environmental responsibilities. There have been extensive consultations with both the public and
statutory bodies with respect to this EIA development and details of those consulted are set out in
Chapter 6 (Scoping and Consultation) and Appendix 6A.

This ES has been produced to conform to the EIA Regulations and DCAN 10, as well as best practice.

Planning Policy Documents Reviewed

Overview

Key relevant planning policy documents reviewed in respect of the Proposed Development are the
Area Plans for Dungannon and Armagh, The Regional Development Strategy, the Planning Strategy for
Rural Northern Ireland Planning Policy Statements (PPSs), Development Control Advice Notes
(DCANSs) and other publications listed below:

¢ Regional Development Strategy 2035 “Building a Better Future” (DRD, March 2012);

¢ Dungannon and South Tyrone Area Plan 2010 (DOE, 2005);

¢ Armagh Area Plan 2004 (DOE, 1995);

e Armagh Area Plan 2004 Alterations No 1 : Armagh Countryside Proposals (DOE, 2001);
¢ Armagh Area Plan 2018 Issues Paper (DOE, 2004);

¢ A Planning Strategy for Rural Northern Ireland (DOE, 1993);

> (DOE, 2012)
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e PPS 1 - General Principles (DOE, March 1998);

e PPS 2 - Planning and Nature Conservation (DOE, June 1997);

e PPS 2 - (Draft) Revised Natural Heritage (DOE, March 2011)

e PPS 3 — Access, Movement and Parking (DOE, February 2005);

e PPS 6 - Planning, Archaeology and Built Heritage (DOE, March 1999);
e PPS 10 — Telecommunications (DOE, April 2002)

e PPS 13 — Transportation and Land Use (DRD, February 2005);

e PPS 15- Planning Policy and Flood Risk (DOE, June 2006);

e PPS 16 — (Draft) Tourism (DOE, November 2010);

e PPS 18- Renewable Energy (DOE, August 2009);

e PPS 18 Renewable Energy Best Practice Guidance (August 2009);

e Supplementary Planning Guidance Wind Energy Development in Northern Ireland’s Landscaped
(DOE, August 2010);

e PPS 21- Sustainable Development in the Countryside (DOE, June 2010);
e DCAN 10 — Environmental Impact Assessment (DOE, 2012);

e DCAN 15 - Vehicular Access Standards (DOE, 1999);

e Parking Standards (DOE, 2005); and,

e Power Lines: Demonstrating compliance with EMF public exposure guidelines. A Voluntary Code of
Practice (Department of Energy & Climate Change, March 2012)

It can be noted that Draft PPS 16 and Draft PPS 2 while included for completeness carries limited and
no weight. Draft PPS 16 stipulates in the preamble (page 1) that when issued in final form its policies
will supersede the tourism policies of the PSRNI and PPS 21. The Draft policy was issued in
November 2010 but has not yet been adopted. Draft PPS 2 stipulates in the preamble (page 1) that
“no weight will be given to draft PPS 2 in the determination of individual planning applications until such
times as it is published in final form”.

Other Policies of Material Relevance

The development of the proposed Interconnector brings with it many considerations relating to
competition, security of supply and the need to facilitate renewables. The policies that introduce these
are set out in Chapter 2 “Need” and Chapter 4 “Alternatives”. This chapter cross refers to those
policies, but does not replicate them here.

The relevant policies and guidance in each of the relevant planning policy documents are set out
below, together with an analysis of how the Proposed Development complies with these policies and
guidance.
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Regional Development Strategy 2035%

The case for interconnection is supported by the RDS 2035. It was published in March 2012 and is the
most recent expression of Government policy in the context of the Proposed Development. It is
important to set out the full extent of support the RDS gives for the Proposed Development.

It can also be noted that the previous RDS was not intended to provide detailed operational policy
statements and that further work was needed to amend operational policies to give effect to the
Strategic Guidelines. The new RDS 2035 changes this approach. It states (at paragraph 5.6):

“New plans and policy introduced subsequent to the publication of the RDS must fulfil the
statutory requirement to take account of, or be in general conformity with, the strategy.
The RDS is material to the processing of planning applications and it may take
precedence over existing development plans and policies particularly where the new
guidance is materially different and of significance to a development proposal” [emphasis
added].

The eight aims of the revised RDS include:

“strengthen links between north and south, east and west, with Europe and the rest of the
world. There is already collaboration on a north/south basis promoting the development of
gateways and cross-border connections. Opportunities exist to further develop this along
with improved East/West linkages. In_a rapidly expanding and interdependent global
markelplace opportunities exist to compete and trade with Europe and the rest of the
world. In order to achieve this accessibility, communications, education and employability
within the population need to improve.[emphasis added]

A key issue which has influenced the Spatial framework within the RDS includes the:

“Importance in all aspects of forward planning to address the consequences of climate
change; this means an even greater focus on where people live and work and how
transport and energy needs are planned”. [emphasis added]

The RDS states:

“Northern Ireland needs modern and sustainable economic infrastructure. Guidance in
this section is aimed at ensuring people can connect with a range of facilities and services
and how they get to places of work. Businesses depend on efficient connections for goods
and services including the necessary infrastructure to service economic growth, such as
robust electricity and telecoms connections. Wealth and value-added employment created
by export driven economic growth will help achieve balanced regional growth and
sustainable development and enhance equality. Decision makers will have to balance
economic growth and the environmental impacts on air quality and energy supply for
industry and transportation”. [emphasis added]

RDS policy RG5 seeks to:
“deliver a sustainable and secure energy supply”
and states:

“Northern Ireland needs a robust and sustainable energy infrastructure. This should deliver
reliable and secure sources of energy to communities and businesses across the Region.

* (DRD 2012)
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New generation or distribution infrastructure must be carefully planned and assessed to
avoid adverse environmental effects, particularly on or near protected sites. At the plan or
project level, this will require a Strategic Environmental Assessment or Environmental
Impact Assessment and potentially a Habitats Regulation Assessment to identify likely
effects and appropriate mitigation. Decision makers will have to balance impacts against
the benefits from a secure renewable energy stream, and the potential for cleaner air and
energy for industry and transportation” [emphasis added)].

It also states, (inter alia):

“Increase the contribution that renewable energy can make to the overall energy mix.
There will need to be a significant increase in all types of renewable electricity installations
and renewable heat installations, including a wide range of renewable resources for
electricity generation both onshore and offshore to meet the Regions needs.

Strengthen the grid. With an increasing number of renewable electricity installations as
well as increasing numbers of renewable heat installations we will need to strengthen the
grid. It will be necessary to integrate heat and electricity infrastructure (e.g. district heating
networks and new electricity grid) alongside new road infrastructure development at the
planning stage. If electric transport becomes more widespread, there will need to be a
reliable recharging network. It also means increasing electricity interconnection capacity to
strengthen the linkages between transmission and distribution networks.

Work with neighbours. This will ensure a secure enerqgy supply from competitive regional
electricity and gas markets in the EU’s Internal Market.

Develop “Smart Grid” Initiatives. This will improve the responsiveness of the electricity grid
to facilitate new forms of renewable generation, to improve reliability, productivity, and
energy efficiency and empower customers to make a more informed choice in relation to
their energy usage”. [emphasis added]

RDS Policy RG9 seeks to:

“Reduce our carbon footprint and facilitate mitigation and adaptation to climate change
whilst improving air quality”.

It states:

“Climate change is increasingly seen as one of the most serious problems facing the
world. Air pollution from particulate matter is currently estimated to reduce the life
expectancy of every person in the UK by an average of 7-8 months. The young and infirm
are often particularly affected, as well as people living in deprived areas. In addition,
emissions of sulphur (SO.), nitrogen (NOx) and ammonia (NHs) can be deposited on land
and water causing either acidification, or nutrient enrichment (eutrophication). Whilst
action is required internationally, it is important that Northern Ireland plays its part by
reducing air pollution and greenhouse gas emissions and preparing for the impacts of
climate change. These include the effects on species and habitats and on health as a
result of warmer temperatures, storms, floods and coastal erosion”. It continues
“Consideration needs to be given on how to reduce energy consumption and the move to
more sustainable methods of energy production. The use of fossil fuels and greenhouse
gas emissions can be reduced by recycling waste and recovering energy from it”
[emphasis added)].

In terms of facilitating “Mitigation” to reduce our carbon footprint it states the need to:

“Increase the use of renewable energies. Energy production from fossil fuels is a major
source of greenhouse gas emissions and other pollutants. Northern Ireland is largely
dependent on fossil fuel combustion for electricity generation. Energy efficiency along with

43
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decarbonisation of the power sector is the key to achieving emissions reduction targets.
The Strategic Energy Framework for Northern Ireland 2010 sets a target of 40% of
electricity consumption from renewable sources by 2020 as well _as achieving 10%
penetration of renewable heat. This will _require increasing numbers of renewable
electricity _installations _and the grid infrastructure to support them. These must be
appropriately sited to minimise their environmental impact” [emphasis added].

RDS Policy RG11 aims to conserve, protect, and where possible, enhance our built and our natural
environment. This policy requires the protection, enhancement and encourages the restoration of
inland water bodies. Rivers and lakes support habitats and species of national and international
importance. This policy is consistent with PPS 2 and compliance with PPS 2, which the Proposed
Development achieves, satisfies this policy.

Under Regionally Significant Infrastructure, the RDS states:

“Strategic Projects which will contribute to economic infrastructure development are
considered to be those that:

- deliver strategic improvements in external and internal communications including
transport and telecoms;

- contribute to the achievement of renewable enerqy targets;

- contribute to the achievement of waste management and climate change targets; or

- raise issues of regional or more than regional importance” [emphasis added].

Under strategic improvements in external and internal communications the RDS states under
renewable energy:

“Para 4.15 Development of Northern Ireland’s renewable energy sources is vital to
increase its energy security, help combat climate change and achieve the renewable
energy targets. The Strategic Energy Framework sets a target of 40% electricity
consumption from renewable sources and a 10% renewable heat target by 2020, in line
with mandatory EU renewable targets. This is likely to mean an increase in the number of
wind farms both on and off shore and the need to diversify renewables to include
electricity from other sources such as tidal stream and bio-energy sources. A renewable
heat strategy is likely to require new renewable heat infrastructure to support it”.

4.16 To facilitate the provision of additional renewable power generation, primarily from
on-shore wind energy, and a need to address current areas of weakness in the grid, it will
be necessary to strengthen the electricity grid in many parts of Northern Ireland. Grid
upgrading will also be needed to ensure that proposed tidal stream and off-shore wind
developments are planned for properly. This will involve a significant programme of
investment in grid strengthening, in the north and west, of the region.

4.17 Increased electricity interconnection capacity, allowing for the export and import of
power, will help to ensure security and stability of electricity supply. It will provide
increased opportunities for competitive trading in wholesale electricity, encourage new
investment in generation and supply and enhance Northern Ireland’s security of supply. It
is_also _important to facilitate the growth in power generation from renewable sources,
while_ managing the challenging network management issues that increasing amounts of
renewable integration onto the grid brings’femphasis added].
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24. Finally, in the context of “working with neighbours” it states that:

“5.13 The region can benefit from collaboration with its neighbours on both a North/South
and East/West basis.

North/South

5.14 The area around the border can gain significantly from a joined-up approach to
spatial planning. Cross-border co-operation and collaboration provide opportunities to
boost the economic performance and competitiveness across the island.

5.15 Certain key infrastructure, such as sea and air ports, road and rail, energy and
telecommunication connectivity brings mutual benefit to all parts of the island. Co-
operation at strategic planning level ensures that the greatest added value is extracted
from investment in shared infrastructure”.[emphasis added]

25. While in themselves these are not operational policies, they are material to the applications now before
the Department. The guidance herein does not differ materially from the current policies; however, the
increased emphasis is important and of course, the RDS states that it may take precedence over pre-
existing operational planning policy where there is a conflict.

3.4 A Planning Strategy for Rural Northern Ireland (PSRNI)**

3.4.1 Overview

26. The PSRNI sets out a series of planning policies on a topic by topic basis and identifies the factors that
the DOE takes into account when considering development proposals outside urban areas. The DOE
has begun progressively to replace the PSRNI with a series of Planning Policy Statements (PPSs).
The PSRNI remains in force with respect to those topics not covered by PPSs and of these the main
topics of relevance to the Proposed Development are:

¢ Public Services and Utilities;
e New Infrastructure;

e Overhead Lines;

e Tourism; and,

e Landscaping.

3.4.2 Public Services and Utilities

27. Policies PSU 2, PSU 8 and PSU 11 are key policies in the consideration of the Proposed Development.
A common feature of all these policies is the requirement that new infrastructure proposals have to be
assessed in terms of their environmental impact and in many cases an EIA has to be carried out
involving submission of an ES.

*% (DOE, 1993)
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Policy PSU 2 Major Projects PSRNI, pages 101-102

The policy applied in PSU 2 requires that a rigorous examination of the Proposed Development’s
environmental impacts be conducted. The Proposed Development complies with the terms of the
policy in that NIE have prepared a full Environmental Statement in line with the legislative requirements
and best practice.

The test of the policy is whether there is an overriding national or regional reason for the development.
This is clearly met by the Proposed Development as explained in Chapter 2 Need. This establishes
that a further interconnector with the Republic of Ireland is a clear component of UK Government policy
consistent with EU policy on development of a robust and reliable infrastructure between member
states. This need, based on compliance with regional, national and EU policies, is a matter of
overriding public interest to be balanced against any identified potential negative environmental impacts
of the Proposed Development. In this connection, the precedent of the Moyle Electricity Interconnector
between Northern Ireland and Scotland is most relevant. In its report on a Public Inquiry (Reference
C3/194) the Planning Appeals Commission (PAC), based on the conclusions of the Presiding
Commissioner, accepted that:

“on the basis of the Government’s energy strategy for Northern Ireland, an overriding
national and regional need has been established for this proposal. This is a very significant
factor as far as the general principle of the acceptability in land use terms of
interconnection with Great Britain is concerned” (PAC Report, page 2).

The DOE accepted this finding of the PAC and, given the similar context in this case of current energy
policy for a further interconnector with the Republic of Ireland, a demonstrable overriding European,
national and regional need or reason for the Proposed Development in the public interest has been
established.

That need identified by Government Ministers cannot be over emphasised and the use of such words
as “imperative”, “vital” “essential” and “crucial” all make the case for the Proposed Development to be
brought forward as quickly as possible. There are overriding national and regional reasons for the

proposed Interconnector.

Furthermore, it can be noted that PSU 2 states that “Department will consider not only the immediate
needs and benefits but the wider long term environmental effects of the proposal”. In this context, the
Proposed Development will facilitate the development of renewable energy in Northern Ireland, which is
a wider long term environmental benefit.

The policy text recognises that some proposals may be required for imperative reasons but that is not a
test, and while the Interconnector can be considered to be imperative it is not a policy requirement to
demonstrate this.

The imperative nature of the Proposed Development is confirmed most recently by the statement by
DETI Minister Arlene Foster on 4th February 2013 where the Minister stated:

“the North South interconnector is a necessity. We have a single electricity market in the
Republic of Ireland and Northern Ireland and if we are to benefit from that we need good
interconnection between both parts of this island. We also need it, of course, to move
ahead into the future, when we are looking at regulation right across the British Isles in
Scotland, Wales and England as well as ourselves. Therefore, it is not just a luxury; it is
an absolute necessity and it is costing consumers in Northern Ireland a large amount of
money. Therefore it is imperative that it is progressed very soon’. [emphasis added]

The policy also requires that “a developer will need to demonstrate ...where appropriate ... that a
thorough exploration of alternatives has been made and that the alternatives are unsuitable.” In the
energy policy context of provision of a further interconnector between Northern Ireland and the
Republic of Ireland, the only relevant alternatives are alternative technological methods of
interconnection or alternative locations and routes. In Chapter 4 the alternatives are thoroughly
explored and the ES demonstrates that the Proposed Development has least potential environmental
impact, while meeting technical requirements, compared to the alternative routes, technologies and
locations.
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The requirement for a rigorous examination of potential environmental impacts is context driven, and in
the context of the Interconnector, what has been carried out in this application is sufficient to meet the
policy test of PSU 2. Moreover, the balancing of the overriding public interest of the Proposed
Development with negative environmental consequences is considered at Section 3.5.3 through 3.5.10
where environmental policies are assessed. The overall balance that has to be made is whether the
need for this proposal outweighs the environmental impacts it has and whether there are suitable
alternatives. It is considered that the need for this proposal decisively outweighs the environmental
impacts it has.

New Infrastructure

Policy PSU 8 New Infrastructure PSRNI, pages 110-111

Policy PSU 8 (“The need for new infrastructure including extensions to existing facilities will be
balanced against the objective to conserve the environment and protect ‘amenity”) in common with
Policy PSU 2 indicates that an ES will normally be required and highlights that “the need for the facility
will be balanced against the objective of conserving the environment and protecting amenity”. In the
context of the Proposed Development the supporting text advises that “Developments such as ...
electricity generation can all be of vital importance not only to industry and commerce but to the quality
of life of society as a whole” (page 110). While the Proposed Development does not generate
electricity itself, it is supported by this aspect of the policy as (by analogy) without electricity
infrastructure such as the proposed Interconnector, electricity generation will not be supplied to society.

Again the key test on need and alternatives is that:

“the Department will wish to be satisfied that there is an overriding regional or local
requirement for the development and that a thorough exploration of alternative sites has
been carried out. Normally the Department will wish to see the development sited so as to
minimise the environmental effects, for example, the alignment and landscaping of a new
road should be designed to achieve the maximum possible integration into the landscape”
(page 110).

The important criteria to be considered are identified in the policy as comprising:

“need for the facility; impact on the environment - in particular the visual and ecological
impacts; impact on existing communities; impact on the natural or man-made heritage;
existence of alternative sites or routes; and provision to mitigate adverse effects” (page
110).

Paragraphs 26-33 above are applicable to Policy PSU 8 as well as to Policy PSU2 and it is clear that
the Proposed Development satisfies this policy.

Overhead Lines

Policy PSU 11 Overhead Cables PSRNI, pages 114-11

Policy PSU 11 (‘The siting of electricity power lines and other overhead cables will be controlled in
terms of the visual impact on the environment with particular reference being given to designated areas
of landscape or townscape value’) is a broadly permissive policy which acknowledges that “One aspect
of modern life is the presence of pylons and poles carrying overhead wires for ... electricity supply’.
Furthermore, the Proposed Development does not impact on any areas of landscape or townscape
value and avoids areas such as Areas of Outstanding Natural Beauty.

As in Policies PSU 2 and PSU 8 this policy refers to the possible need for an ES. The potential for
“wirescape” to be visually obtrusive where it appears above the skyline is noted in the policy which
requires that in the siting of transmission lines consideration should be planned to:
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‘avoid areas of landscape sensitivity; avoid sites and areas of nature conservation or
archaeological interest; minimise their visual infrusion; make sure that they follow the
natural features of the environment; and ensure that wirescape in urban areas is kept to a
minimum with preference being given to undergrounding services where appropriate”

(page 114).

Policy PSU 11 has no requirement that new power lines should be undergrounded - the only reference
to this being “a preference... where appropriate” in urban areas (page 114). New overhead lines in rural
areas are acceptable provided they are designed appropriately. The only preference for
undergrounding is where appropriate in urban areas (Conservation Areas) and in AONBs. The relevant
consideration for the Proposed Development is to “minimise” the Proposed Development's visual
intrusion.

In choosing the overhead line route described in the Proposed Development, the criteria in the Holford
Rules (see Chapter 4 Alternatives of this ES) and the “Guidelines for NIE Networks and the
Environment®”” were followed. AECOM and NIE undertook a routeing exercise that involved mapping
the key constraints and selecting the optimum corridor and then refining the route within that. The
exercise was undertaken by a landscape architect and environmental consultants. The landscape and
visual impacts were among the key drivers for the selection of the route, in addition to a range of other
aspects (i.e. engineering, economics and environmental).

It is significant that the Proposed Development does not pass through any landscape with a statutory or
development plan designation due to its visual importance or the quality of its landscape character. The
choice of route and form of towers to be employed seeks to minimise the landscape and visual impact
of the proposed overhead line, with particular care having been given to the location of towers in
relation to views and proximity to properties. Full analysis of the visual impact of the overhead lines is
set out in Chapter 13 Landscape and Visual. It is acknowledged that by their nature overhead lines will
have a landscape and visual impact. It is notable that the Department of Enterprise, Trade and
Investment accept that “the North South Interconnector cannot be delivered without visual impacf’ss.
However, the assessment states that, with the adoption of the line routeing process described in
Chapter 4 Alternatives, visual and landscape impacts have been minimised. The Proposed
Development meets the requirements of PSU 11 in that the overhead line route avoids designated
areas of landscape importance or quality, sites of nature conservation /archaeological interest and
minimises as far as reasonably practicable the degree of visual intrusion. Furthermore, the level of
adverse landscape and visual impact is more than outweighed by the balancing factor of overriding and
imperative reasons of public interest.

Tourism

Policy TOU 2 Protection of Tourist Assets PSRNI, page 85

Policy TOU2 of PSRNI sets out the policy for assessing the Proposed Development and protection of
key environmental assets. It seeks to prevent their damage or destruction for short-term gain and
exploitation. The Proposed Development does not physically impact on any tourism assets and avoids
areas designated for their tourist value, and indeed for their landscape, recreational or ecological value.
However, the Proposed Development will have some direct environmental impacts such as visual
impacts (as discussed in Chapter 13 Landscape and Visual) and potential disruption to the road
network (as discussed in Chapter 18 Transport). This is dealt with in Chapter 15 Socio Economics.
The Proposed Development is consistent with TOU2 in that while it may have impacts, the overriding
need for it is based on (inter alia) facilitating renewable energy. It will not damage specific tourist
assets and overall will support them in the long term.

" (NIE, J63413 10/98 C 10 CN9261)
%8 Strategic Energy Framework (DETI, 2010))), page 21.)
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Landscaping

Policy DES 10 Landscaping PSRNI, pages 133-144

Policy DES 10 (“A landscape scheme will normally be required for all development proposals involving
new building”) recognises the importance of existing trees and planting of new trees to integrate new
buildings into the landscape. A landscape scheme is required to include “a full survey of existing
landscape features such as trees, hedgerows and other vegetation, and archaeological and historic
features; details of the protection proposed, throughout the construction period, for all existing features
which are to be retained; appropriate provision for the planting and initial maintenance of new trees and
vegetation; as well as details of all hard and soft landscaping” (page 134)

A landscaping scheme for the substation site is proposed, albeit the entire proposal includes
landscaping works to mitigate its environmental impact.

The building in policy terms in this case is the substation. The proposals for the Turleenan substation
include a detailed planting scheme, in compliance with policy DES 10. This is described in Chapter 5,
section 5.3.6.

An assessment of the degree of visual integration of the substation, including the access roadway to it,
is provided in Chapter 13 Landscape and Visual.

The substation area will change from agricultural land to the site of an electricity substation. However,
the loss of agricultural land is not considered to be significant at a local or regional level.

The topography is such that views into the site will be screened by the intervening hillside which makes
up the western and southern slopes of the proposed site. Views may be available of the tops of
buildings and tall structures within the substation site.

The proposed planting will include blocks of woodland and selected tree planting at the site entrance,
along the approach road, and surrounding the substation that will in time effectively screen views for
receptors and travellers and integrate the site into the local landscape character. This is illustrated in
Viewpoints 1-5 contained in Volume 4. A range of plant sizes will be used to give a degree of maturity
to the planting. Areas of open space will become meadow areas, created with grassland cut on a low
maintenance regime to encourage species diversity. These proposals have been designed in response
to predicted landscape and visual impacts to assist in their amelioration.

In regard to the towers, while landscaping is not a policy requirement, landscaping has been dealt with
in Chapter 5 (Proposed Development) which advises that where vegetation is affected by the
construction phase of the development it will be reinstated. The temporary working areas have been
designed to avoid hedgerows and trees as far as possible. However there will be an impact with the
removal of 826m of hedgerows (in the context of a 34,000m overhead line route) and treelines and 9
individual trees which will be largely reinstated post construction. At the tower bases the permanently
affected area of the towers is smaller than the required construction area. Of the area affected by
construction, roughly 66% can be reinstated post construction. It is possible for vegetation (including
hedgerows) to grow under each of the proposed towers; however as a worst case it has been assumed
that 296m of hedgerows and treelines and 3 trees will be permanently lost.

Planning Policy Statements (PPS)

Overview

PPSs set out the policies of the DOE on particular aspects of land use planning and apply to the whole
of Northern Ireland. They replace many of the earlier planning policies contained within the PSRNI.
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PPS 1 General Principles™

PPS 1 sets out the general principles the DOE will follow in exercising its development management
functions. The underlying or guiding principle is set out in paragraphs 3 (page 4) and 59 (page 23).
Paragraph 3 states that “The town and country planning system exists to regulate the development of
land in the public interest. The public interest requires that all development is carried out in a way that
would not cause demonstrable harm to interests of acknowledged importance.” Paragraph 59 puts it as
follows — “The Department’s guiding principle in determining planning applications is that development
should be permitted, having regard to the development plan and all other material considerations,
unless the Proposed Development will cause demonstrable harm to interests of acknowledged
importance.” This guiding principle is considered below under section 3.8, Conclusions.

PPS 2 Planning and Nature Conservation® and Draft PPS 2 Natural
Heritage (Revised) ( and Supplementary Guidance to Draft PPS 2)°

PPS 2 contains various policies relating to designated Sites of International Nature Conservation
Importance, Sites of National Nature Conservation Importance, Sites of Local Nature Conservation
Importance and Sites of Local Nature Conservation Importance ldentified in Development Plans
(paragraphs 39-60, pages 12-18). Policy on protecting and conserving peatlands is also covered
(paragraphs 68-70, page 21). As the Proposed Development affects no such designated sites or
peatlands, these policies do not apply. Moreover a Test of Likely Significance/Habitats Directive
Assessment screening report is at Appendix 10H which assess the potential impacts to SACs, SPAs
and Ramsar sites within 30km of the Proposed Development The conclusion of that report is that there
are no likely significant effects on those sites, and hence no need for Stage 2 Appropriate Assessment.

PPS 2 also sets out policy on Development Affecting Other Sites of Local Nature Conservation
Importance (paragraphs 61-63, page 19), Trees and Woodlands (paragraphs 64-67, (pages 20) and
Protection of Species (paragraph 68, page 21).

The Proposed Development does not threaten any Other Sites of Local Nature Conservation
Importance (paragraphs 61-63) in that no protected species of flora or fauna of significance has been
identified along the proposed route of the overhead lines or within the site of the proposed substation
which would be unacceptably affected by the Proposed Development. Accordingly, following the “the
wise management of the total land resource’ approach of paragraph 61 of PPS 2 as demonstrated by
the assessment in Chapter 10 Ecology, care has been taken to provide appropriate mitigation in
compliance with the statement in paragraph 63 of the PPS that “Wildlife habitats and physical features
can sometimes be protected by the careful siting and treatment of developments. In some cases,
conditions will be attached to planning permissions to minimise or compensate for the impact on wildlife
or physical features. Informatives may also be attached informing the developer of his obligations under
the Wildlife Order.” This ES proposes mitigation measures including, for example, installation of
deflectors on the overhead line where it poses the greatest risk to flying whooper swans (Chapter 10
Ecology.)

The Proposed Development does not have an impact on any trees protected by a Tree Preservation
Order or any designated woodland area. In accordance with policy on Trees and Woodlands close
consideration has been “given to the potential impact of Proposed Development upon trees” (paragraph
65, page 20). Some individual trees will have to be removed to facilitate location of the substation and
proposed towers; however, consistent with the advice in paragraph 65 that “Landowners and
developers will be encouraged to retain existing trees, where practicable, and to plant additional trees.
Wherever possible, existing trees, woodlands and important hedgerows will be protected by the

% (DOE, 1998)
® (DOE, 1997)
" (DOE, 2011)
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imposition of conditions on the grant of planning permission. Opportunities will also be taken to secure
new tree planting in development schemes. Where development involves the loss of trees, permission
will normally be conditional on a replanting scheme with trees of appropriate numbers, species and
size,” where possible trees have been avoided and a landscaping plan is proposed for Turleenan
substation that includes the provision of native tree planting. Full assessment of the impact on nature
conservation interests, including mitigation measures, is set out in Chapter 10 Ecology and Chapter 13
Landscape and Visual; in summary the Proposed Development does not conflict with the approach,
policy and guidance laid out in PPS 2.

In respect of Draft PPS 2 and the accompanying Supplementary Guidance, this states, “No weight will
be given to draft PPS2 in the determination of individual planning applications until such times as it is
published in final form. However, all statutory requirements for designated nature conservation sites
and protected species must be met”. As evidenced in Chapter 10 Ecology the statutory requirements
for designated nature conservation sites and protected species have been met.

PPS 3 Access, Movement and Parking and PPS 13 Transportation and
Land Use®?

As the Proposed Development will only generate relatively low levels of construction traffic and on-
going maintenance traffic at points along the length of the route corridor, it does not raise any issues
under PPS 13, albeit Chapter 18 (Transport) has had regard to it in assessing the Proposed
Development.

The key objective of PPS 3 relevant to the Proposed Development is to “promote road safety, in
particular, for pedestrians, cyclists and other vulnerable road users” (paragraph 3.1, page 10). It sets
out policy on Access to Public Roads (Policy AMP 2, pages 20-24), Access to Protected Routes (Policy
AMP 3, pages 25-27) and Car Parking and Service Arrangements (Policy AMP 7, pages 31-32).
Detailed advice on access standards and car parking standards are set out respectively in the
documents DCAN 15 Vehicular Access Standards and Parking Standards.

Policy AMP 3 does not apply to the Proposed Development as there are no proposed accesses on to a
protected route. Access to the proposed Turleenan substation site is onto the B106 road between Moy
and Tamnamore and the location of the access and design standards meet the requirements of Policy
AMP 2 and DCAN 15 and “will not prejudice road safety or significantly inconvenience the flow of
traffic’ (Policy AMP 2, page 20). NIE has assessed all accesses for construction purposes. Details of
these are set out in Chapter 18. During construction existing accesses will be used as much as
possible.

It is proposed that the contractor will use temporary traffic measures to minimise disruption to the road
network and environmental impact as the preferred access option. If it is determined by the
Department that temporary traffic measures are not to be used, existing accesses could be temporarily
enlarged to accommodate the larger types of construction vehicles. The area required for temporarily
enlarging the existing accesses has been identified and included within the planning application
boundary. Whilst it is not the preferred option the selection and design of all accesses has been based
on the need to comply with PPS 3 Policy AMP 2 and DCAN 15. Car parking and service arrangements
related to the proposed substation comply with Policy AMP 7 and the associated Parking Standards.
Full details of access compliance are contained in Chapter 5 (Proposed Development) and Chapter 18
(Transport) of this ES. The Proposed Development fully accords with all relevant policy on access,
movement and parking.

In addition the Proposed Development raises the issue of competing policies in that there is a need (set
out in PPS 21 Aims and Objectives) “to protect the countryside from unnecessary development”and “to
conserve the landscape and natural resources of the rural area and to protect it from excessive,
inappropriate or obtrusive development’” and the requirement to comply with PPS 3 policy AMP 2 and

2 (DOE, DRD, 2005)
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DCAN 15 Access Standards. The PAC’s approach in these circumstances where policies pull in
different directions can be noted in appeal 1998/A025 where in an appeal for apartment development in
an Area of Townscape Character (Knockdene), the Commission judged that greater weight should be
accorded to environmental considerations than to road safety and traffic considerations and that a
proposed traffic solution would facilitate retention of existing boundary and internal hedges; widening of
existing entrances should be minimal; and the layout of car parking areas should take account of
environmental characteristics of the area. The Commission endorsed the approach by Roads Service
which withdrew the need for a footpath in order to take proper account of the necessity to protect the
area’s environmental characteristics. The Commission advised that existing vegetation within the site
should be retained and the landscape plan should indicate strengthening particularly along the
boundaries. The PAC’s approach has similarities with the approach being adopted in this application
where the traffic measures are the preferred option in order to maintain the environment.

PPS 6 Planning, Archaeology and the Built Heritage®

PPS 6 provides the policy context for assessing proposals which affect the archaeological or built
environment and seeks to achieve sustainable development and environmental stewardship of the
region’s archaeological and built heritage by cherishing and protecting monuments, buildings and other
heritage resources. The relevant policies are Policy BH 1 The Preservation of Archaeological Remains
of Regional Importance and their Settings (pagesi14-15), Policy BH 2 The Protection of Archaeological
Remains of Local Importance and their Settings (pages 15), Policy BH 3 Archaeological Assessment
and Evaluation (pages 16), Policy BH 4 Archaeological Mitigation (page 17-18) and Policy BH11
Development affecting the Setting of a Listed Building (pages 29-30). Chapter 12 Cultural Heritage
assesses fully the impact of the Proposed Development on archaeological remains and the built
environment and only critical elements are referred to below in analysing how the Proposed
Development relates to PPS 6 policies.

Policy BH 1 states that “The Department will operate a presumption in favour of the physical
preservation in situ of archaeological remains of regional importance and their settings. These
comprise monuments in State Care, scheduled monuments and other important sites and monuments
which would merit scheduling. Development which would adversely affect such sites of regional
importance or the integrity of their settings will not be permitted unless there are exceptional
circumstances” (page 14). Paragraph 3.5 indicates that “exceptions to this policy are likely only to apply
to proposals of overriding importance in the Northern Ireland context” (page 14). The Proposed
Development has adverse impacts on a number of scheduled monuments, some of these impacts are
moderate adverse impacts. The overhead line also lies some 2.5 kilometres from Navan Fort and the
impact on its setting is assessed in Chapter 12 Cultural Heritage as neutral. This is illustrated in
Viewpoint 19. In the balancing exercise, the overriding need for the Proposed Development outweighs
the moderate adverse impacts of the Proposed Development.

The Policy BH 2 head note indicates that “Development proposals which would adversely affect
archaeological sites or monuments which are of local importance or their settings will only be permitted
where the Department considers the importance of the Proposed Development or other material
considerations outweigh the value of the remains in question” (page 15). The Proposed Development
will have some moderate adverse impacts on the setting of archaeological remains of local importance,
in particular two raths and Mullan Fort (see Chapter 12 — Cultural Heritage). However, these impacts
have been assessed in Chapter 12 as being insufficient to jeopardise the Proposed Development and,
in any event, the Proposed Development is “of overriding importance in the Northern Ireland context”
(PPS 6, page 14). Indeed, the project is required for overriding reasons of public interest in PSU 2
policy terms

Policy BH3 and BH 4 deal with archaeological assessment, evaluation and mitigation in circumstances
where either the impact of a proposal is unclear or where sites are known to have remains. The policies
state respectively that “Where the impact of a development proposal on important archaeological

% (DOE, 1999)
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remains is unclear, or the relative importance of such remains is uncertain, the Department will
normally require developers to provide further information in the form of an archaeological assessment
or an archaeological evaluation. Where such information is requested but not made available the
Department will normally refuse planning permission” and “Where it is decided to grant planning
permission for development which will affect sites known fo contain archaeological remains, the
Department will impose conditions to ensure that appropriate measures are taken for the identification
and mitigation of the archaeological impacts of the development, including where appropriate the
completion of a licensed excavation and recording of remains before development commences.” The
Consolidated ES provides the required information on archaeological remains in accordance with
Policy BH 3. As far as Policy BH4 is concerned any appropriate conditions will be accepted, and
complied with, by NIE.

In overall terms the impact of the Proposed Development on archaeological remains is not so adverse
as to justify rejection of the Proposed Development, which is of overriding importance to Northern
Ireland.

Policy BH11 Development affecting the Setting of a Listed Building states:

“The Department will not normally permit development which would adversely affect the
setting of a listed building. Development proposals will normally only be considered
appropriate where all the following criteria are met:

a) the detailed design respects the listed building in terms of scale, height, massing and
alignment;

b) the works proposed make use of traditional or sympathetic building materials and
techniques which respect those found on the building; and

c) the nature of the use proposed respects the character of the setting of the
building”.[emphasis added]

Policy BH11 is again considered in Chapter 12 Cultural Heritage where the impact of the Proposed
Development on all listed buildings in the area is assessed. The impact on the former back gate lodge
to Tullydowey House (No 39 Tullydowey Road, a grade B1 listed building) is the only building identified
as having a moderate adverse impact, which is on its setting only. Notably it is also the only remaining
consideration raised by NIEA Protecting Historic Buildings in respect of the Proposed Development.
The Proposed Development’s impact is addressed in Chapter 12. This advises that the Proposed
Development does not have an adverse effect on the primary (or ‘immediate’) setting of No 39
Tullydowey Road, but that it has an adverse impact on the secondary (or ‘extended’) setting of the
house. In terms of policy BH 11 the Proposed Development would have an adverse effect however the
Proposed Development would be a permissible exception. The word ‘normally’ (as explained in page 5
of PPS 6) is included in policy because the Department consider it “necessary ...to ensure that there is
no public misunderstanding of its planning policies. It is generally recognised that on occasion there
will be circumstances where other material considerations outweigh these policies”.

The impacts of the Proposed Development upon the setting of No.39 Tullydowey Road and other sites
of archaeological interest are therefore matters that must be balanced by the decision maker but in
terms of Policies BH 1, BH 2 and BH 11 the overriding national/regional need for the Proposed
Development clearly outweighs these adverse impacts.

PPS 10 — Telecommunications®

PPS 10 sets out the DOE Planning Service policies in relation to telecommunications development.
Paragraph C26 of Annex C advises that “The construction of new buildings or other structures, such as

% (DOE, 2002)
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wind turbines, can interfere with broadcast and other telecommunications services, and the possibility
of such interference can be a material planning consideration (see Policy TEL 2)’. Policy TEL 2
Development and Interference with Television Broadcasting Services states “The Department may
refuse planning permission for development proposals which would result in undue interference with
terrestrial television broadcasting services”. As the Proposed Development will not cause interference
it complies with this policy.

PPS 15 Planning and Flood Risk®

PPS 15 sets out the policies of the DOE Planning Service in relation to development within flood plains
and adopts a precautionary approach (Section 5.0, page 10).

The extent of the Blackwater River and River Rhone flood plains has been determined as part of this
EIA, as the flood plain is in proximity to the Turleenan substation site. The proposed application
boundary of the substation site includes land that is identified as being within the Q100 floodplain. This
is more appropriately referred to as the 1% Annual Exceedance Probability (AEP) event, i.e. there is a
1% probability that this level will be exceeded in any given year. However, the substation has been
designed to ensure that the area of permanent development, incorporating the compound and access
road, is above the 1% AEP floodplain and the area within the 1% AEP floodplain will only be used for
additional drainage, landscaping and planting.

The permanent development area of the substation is located above the modelled Q 200 or 0.5% AEP
floodplain and ancillary development, with the exception of the new 275kV tower and drainage,
landscaping and planting which will be located above the Q100 or 1% AEP floodplain. Additionally nine
400kV towers and five access track are located within the predicted Q100 flood plain. Under Policy
FLD 1 (Development in Flood Plains) of PPS 15 criterion (c) acknowledges the acceptability of
“development where location within a flood plain is essential for operational reasons, for example
...utilities infrastructure which has to be there.” This policy provision is elaborated on at paragraph 8.11
of the Justification and Ampilification under Policy FLD 1 where it is stated that “Built development will
therefore only be permitted in undefended areas in exceptional cases. This may include infrastructure
works where it is demonstrated that a specific flood plain location is essential for operational reasons
and that an alternative lower risk location is not available.” As the route for the overhead line and the
site of the substation has been chosen to ensure minimum impact on environmental assets, and the
towers are an essential component of the Proposed Development, their location within the 1% AEP
floodplain complies with Policy FLD 1 as any relocation of the substation or towers and consequential
change to the overhead line route would result in greater impact on environmental assets. In any event,
the location of towers within the flood plain is de minimis development in the overall context of the flood
plain area. The open nature of the tower structures would not impede the flow of flood water, the tower
proposals (singularly or cumulatively) would have a de minimis effect on flooding within the floodplain
and, accordingly, Policy FLD 1 would not be breached.

Moreover, the Proposed Development complies with Policy FLD 1 as the established overriding
national and regional need for the Proposed Development demonstrates that it is of “overriding regional
importance” as provided for in the policy.

PPS 16 Draft Tourism®

Draft Planning Policy Statement 16 Tourism policy TSM1 deals with safeguarding tourism assets. A
tourism asset must be of ‘intrinsic interest to tourists’. It is a draft policy and thus limited weight can be
given to it when PSRNI policy TOU2 remains the policy of weight. In any event the route of the

% (DOE, 2006)
% (DOE, 2010)
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Proposed Development and the location of the substation are such that impacts on tourism are not
expected to be significant and these impacts are outweighed by the need for the Proposed
Development.

PPS 18 Renewable Energy®’

PPS 18 states that “Northern Ireland will play its full part in helping the UK to meet its EU targets for
renewable energy.” (Section 2.1, page 3). While the Proposed Development is not an electricity
generation proposal, its benefits as set out in Chapter 2 Need are clearly strongly supported by the
policy context of PPS 18.

PPS 18 also reiterates the UK Renewable Energy Strategy in recognising that achievement of the
targets for renewable energy “will only be possible with strong, co-ordinated efforts from a dynamic
combination of central, regional and local Government and the Devolved Administrations, including
Northern Ireland, as well as other public groups, the private sector and dedicated communities”
(paragraph 2.8). The Proposed Development is critical to achieving the full benefits of renewable
energy as it is necessary to enable the network to accommodate additional wind-powered energy, to
make it actually useable. It is an infrastructural delivery mechanism critical to achieving the strategic
aim of PPS18.

The Best Practice Guidance is not directly relevant as it relates to energy generation not transmission,
and likewise the Supplementary Guidance on PPS 18 is not directly relevant to the Proposed
Development as it relates solely to wind energy development.

PPS 21 Sustainable Development in the Countryside®®

PPS 21 contains a suite of policies for development in the countryside. It will “take precedence over the
policy provisions for the following designations contained in existing development plans: green belts
and Countryside Policy Areas” (preamble, page 2).

The aim of the PPS is to “manage development in the countryside in a manner consistent with
achieving the strategic objectives of the Regional Development Strategy 2025". The RDS 2025 has
been replaced by the RDS 2035, albeit the Proposed Development is consistent with PPS 21 insofar as
it is delivering a key aspect of our electricity grid infrastructure. The objectives of the PPS include the
need to “conserve the landscape and natural resources of the rural and to protect it from excessive,
inappropriate or obtrusive development and from the actual or potential effects of pollution” and to
“Promote high standards in the design, siting and landscaping of development in the countryside”. As
demonstrated below the Proposed Development is a type of development that can be acceptable in
principle in the countryside.

The policies to be considered in respect of the Proposed Development are Policy CTY 1 Development
in the Countryside (pages 11.13) and Policy CTY 13 Integration and Design of Buildings in the
Countryside (pages 33-36), Policy CTY 14 Rural Character (pages 37-38) and CTY 16 Development
Relying on Non-Mains Sewerage.

Policy CTY 1 acknowledges the countryside as a unique resource which, among other roles, is the
home of the region’s agriculture industry. In setting out the general policy for development in the
countryside it states that “There are a range of other types of non-residential development that may be
acceptable in principle in the countryside, e.g. certain utilities or telecommunications development.
Proposals for such development will continue to be considered in accordance with existing published
planning policies” (page 12). At paragraph 5.11 it is stated that “Appropriate industrial and commercial

¢ (DOE, 2009)
% (DOE, 2010)
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enterprises, including minerals development and necessary infrastructure will be facilitated’ (page 13).
The Proposed Development seeks to minimise loss of agriculture land and any severance of land
holdings in recognition of the role of agriculture in the countryside. The agricultural impact assessment,
reported in Chapter 14 of this ES, determined that overall significance of construction phase impacts on
agriculture along the Proposed Development is slight adverse. The loss of agricultural land has been
determined to range from imperceptible to slight adverse. Of the 181 affected land parcels within the
study area, one parcel experiences a major residual adverse impact. This is due to the high level of
land loss due to construction of the substation, over which NIE has an option to purchase the land. The
remaining parcels are affected to an imperceptible, slight adverse or moderate adverse degree — with a
high percentage as imperceptible

Furthermore the Proposed Development is “necessary infrastructure” in line with Government energy
policy as set out in Chapter 2 Need above, which is relevant when considering the relevant PSU
policies of the PSRNI which are the “existing published planning policies” referred to in Policy CTY 1. In
the light of this analysis the Proposed Development meets the general principles of Policy CTY 1.

Policy CTY 13 seeks to achieve visual integration of buildings into the countryside and Policy CTY 14
seeks to avoid new development from being unduly prominent, leading to a build up of suburban
development, conflicting with the traditional pattern of settlement, creating ribbon development or
damaging rural character through the impact of ancillary works. While both of these policies apply to
the proposed substation at Turleenan it should be noted that PPS 21 (paragraph 5.2 and 5.3) was
published (in part) as a response to the “significant concern has been expressed by many about
development trends and the enhanced pressures being exerted on the countryside” and that “In recent
years there has been an accelerating pressure for development throughout the countryside, in
particular single dwellings”. The policies for design of buildings and rural character must be seen in this
context, that they are generally aimed at controlling the acceleration of planning applications for, and
development of, single dwellings in the countryside.

In this respect it can be noted that Policy CTY 13 indicates that buildings which are prominent in the
landscape or are on sites where there are no established boundaries or a suitable degree of enclosure
or where the design is inappropriate will be unacceptable. This is clearly a policy targeting rural
dwellings. In any event, Chapter 13 Landscape and Visual assesses the landscape and visual impact
of the substation. A landscaping proposal is included to mitigate the landscape and visual impact of the
substation thereby securing integration into the landscape when new planting matures and it will not be
unduly prominent or fail to meet the other criteria of Policy CTY 14.

Policy CTY 16 states that “planning permission will only be granted for development relying on non-
mains sewerage, where the applicant can demonstrate that this will not create or add to a pollution
problem”. The ES Chapter 8 Water Environment and Chapter 9 Soils, Geology and Groundwater
demonstrate that the septic tank required for the substation will not create or add to pollution.

PSRNI policy 11 is the relevant policy for the towers and overhead line. The Proposed Development
will not erode the rural character of the area under CTY 14 and is acceptable when assessed against
CTY 13 and 14 particularly in the context of the overriding national and regional need for the
development.
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Power Lines: Demonstrating Compliance with EMF
Public Exposure Guidelines

Public exposure to Electro Magnetic Fields (EMFs) is a material consideration. The relevant policy is
the Power Lines: Demonstrating Compliance With EMF Public Exposure Guidelines. In March 2012,
the Guidelines published by the UK Department of Energy and Climate Change were agreed by the
Northern Ireland Executive and the Health and Safety Executive®.

As explained in Chapter 7 there are no statutory regulations in the UK that limit the exposure of people
to power-frequency electric or magnetic fields. However, responsibility for implementing appropriate
measures for the control of EMFs lies with Government, and Government has put in place a set of
policies to this end, based on quantitative exposure guidelines.

The Proposed Development must comply with Government policy on EMFs and in particular within the
Government’s EMF exposure guidelines. Compliance with Government policy on EMF exposure levels
ensures the appropriate level of protection for the public from these fields.

The policies that exist in the UK for the control of EMFs are described in detail in Chapter 7. But in
summary, in 2004, the National Radiological Protection Board (NRPB), which had statutory
responsibility for advising Government on non-ionising radiation protection, including power-frequency
fields, recommended to Government (NRPB 2004a) the adoption in the UK of guidelines published in
1998 by the International Commission on Non-lonizing Radiation Protection (ICNIRP) (ICNIRP 1998).
Government accepted this recommendation, stating in 2004 (DH 2004) that public exposures should be
limited by the 1998 ICNIRP Guidelines in the terms of a 1999 EU Recommendation (EU 1999). This
policy was restated and made more explicit in a 2009 Written Ministerial Statement (DH 2009), and the
necessary details for the practical implementation of this policy were set out in a Code of Practice
(DECC 2012a) first issued in 2011. The Northern Ireland Executive explicitly adopted this Code of
Practice in 2012 at which point a revised version was issued to include Northern Ireland.

On 1 April 2005 the NRPB became part of the Health Protection Agency (HPA), forming the Radiation
Protection Division (HPA-RPD). This Environmental Statement continues to refer to NRPB for
statements made prior to that date.

NIE has designed the proposed new 400kV overhead line to comply fully with the 1999 EU
Recommendation, and also with the only other relevant Government policy, which relates to a concept
called “phasing” which can only be applied to double circuit overhead lines. The single-circuit 400kV
design was chosen because it has a lower visual impact and lower cost. To construct the overhead
line as a double-circuit line instead of a single-circuit line, solely in order to be able to construct it with
optimum phasing, would require every support structure to be significantly higher than currently
proposed with increased visual impact and at a greater cost. The Proposed Development line is
therefore compliant with that policy. This approach complies with Government policy and with the
specific advice of the HPA, who acts as the Government’s independent scientific adviser in relation to
EMFs.

As Chapter 7 explains, the overhead line and the substation are compliant with UK policy, and that
there is (with minor exceptions i.e. an effect of the electric fields on the structure of beehives, which is
readily eliminated by simple mitigation methods) no effect on farming, flora and fauna. In addition
devices such as pacemakers, other active implanted medical devices and hearing aids are almost
entirely immune from any interference at the levels of EMFs produced by the overhead line (see
Chapter 7 EMF for further details). There can therefore be no proper policy objection to the Proposed
Development on an EMF basis.

% Power Lines: Demonstrating compliance with EKF public exposure guidelines A voluntary Code of
Practice (DECC, March 2012)
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Development Plans

Overview

Development Plans within Northern Ireland which are relevant to the Proposed Development are:
e The Armagh Area Plan 2004;

e Armagh Area Plan 2004 Alterations No 1 : Armagh Countryside Proposals;

e The Armagh Issues Paper 2018; and

¢ Dungannon and South Tyrone Area Plan 2010.

Development plans are prepared by the DOE, in consultation with local councils, under the provision of
Part 1l of the Planning (NI) Order 1991. They apply the regional policies, outlined in the
aforementioned documents, in a local context, frequently with specific geographical content.

Armagh Area Plan 2004 (AAP) and Armagh Area Plan Alteration No 1
(AAP Alt 1)7°

The AAP sets out a range of proposals, policies such as HP 1 as set out in Chapter 12 (Cultural
Heritage) of this ES, and zonings the most relevant being in respect of nature conservation (Section
6.0, page 15), Archaeological Sites and Historic Monuments (Section 7.0, page 16). There are no
specific policies relating to infrastructure such as the Proposed Development. In combination these
Plans designate or define boundaries for a Green Belt; a Countryside Policy Area; Sites of Local Nature
Conservation Importance; Parks, Gardens and Demesnes of Special Historic Interest; Parks, Gardens
and Demesnes Supplementary Sites; Areas of Significant Archaeological Interest; and Local
Landscape Policy Areas. They also show the boundaries of Areas of Scientific Interest and Areas of
Special Scientific Interest. As already noted the proposed route of the overhead line and proposed
substation site avoid any of these defined/designated areas. In any event, the Green Belt and
Countryside Policy Area designations have been overtaken by PPS 21. These Plans do not include any
additional policies on these issues and all relevant considerations have already been assessed under
PPS 2 and PPS 6. The Proposed Development does not therefore conflict with any aspect of the AAP
or AAP Alt 1.

Armagh Area Plan 2018 Issues Paper”

The issues paper for this forthcoming area plan was published in March 2004. There is no reference
within this paper to electricity or associated infrastructure.

® (DOE, 1995), (DOE, 2001)
" (DOE, 2004)
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The Dungannon and South Tyrone Area Plan 2010 (DSTAP)"

The DSTAP plan sets out both geographic planning designations and policy/proposal framework
statements. There are no geographic planning designations relevant to the Proposed Development.
Planning designations near to the Proposed Development are shown in Figure 1.2.

The relevant policy frameworks include Utilities (pages 43-47) and Conservation (pages 72-7). Under
Utilities there is no reference to electricity infrastructure. The Conservation proposals and policies
CONS3, CON4 and CONS6 as identified in Chapter 12 (Cultural Heritage) of this ES do not add to the
regional policy (PPS 6) framework already considered. As illustrated in Chapter 12 (Cultural Heritage)
and 15 (Socio-economics) of this ES, the Proposed Development does not conflict with any DSTAP
zoning, designation, policy or proposal.

Conclusions

The Proposed Development is EIA development under the terms of the EIA Regulations, and
accordingly this ES has been prepared having regard to Schedule 4 of the EIA Regulations and DCAN
10, which provides advice on the operation of the EIA Regulations.

This ES demonstrates that the Proposed Development has been designed with due regard to the
Regional Development Strategy for Northern Ireland, and has been closely assessed in the context of
all relevant Strategic Planning Guidelines, Planning Policy Statements and the policies set out within
the Planning Strategy for Rural Northern Ireland.

In terms of the underlying or guiding principle as set out in PPS 1 General Principles, paragraph 3 page
4 (also expressed in broadly similar terms in paragraph 59, page 23) the Proposed Development
would, as required by the “public interest...” be “carried out in a way that would not cause
demonstrable harm to interests of acknowledged importance.” In summary, the Proposed Development
complies with the overall thrust of current planning policy. In any event, if there were shown to be
harm, policy requires that harm to be balanced against the overriding and imperative need for the
Proposed Development.

The environmental impacts of the Proposed Development have been rigorously examined through the
EIA process as documented in this ES. The environmental information gathered in this process has
demonstrated, in relation to the planning policies set out in the above paragraphs, that there will be
adverse impacts of varying degrees on some facets of the environment. However, in the overall
balancing exercise involved in considering a wide range of often competing planning policy, guidance
and standards, these adverse environmental impacts are more than outweighed by the strategic need
for the Proposed Development as set out in Chapter 2 (Need), which demonstrates a clear overriding
national and regional and indeed imperative need for the development in accordance with relevant
planning policy on major projects and new infrastructure and the unsuitability of alternatives as set out
in Chapter 4 (Alternatives).

The economic benefits of the proposed Interconnector are strongly in the public interest and have been
demonstrated as a key component of the justification of need. As confirmed in a recent statement by
the Minister of the Enterprise Trade and Investment, the Interconnector is:

“an absolute necessity and [the lack of the Proposed Interconnector] is costing consumers
in_Northern Ireland a large _amount of money. Therefore it is imperative that it is
progressed very soon’.,

2 DOE, 2005)
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Alternatives

Introduction

This Chapter describes the process undertaken by NIE to examine alternative means of enhancing the
transmission system interconnection between Northern Ireland and the Republic of Ireland whilst also
complying with the critical performance requirements set out in Chapter 2 of this ES. The process of
examining transmission alternatives has involved a number of separate elements as follows:

Part One: Transmission Alternatives:

e Consideration of a “do-nothing” alternative;

e Examination of alternatives to transmission network solutions;

e Evaluation of alternative transmission circuit technologies;

e Determination of operating voltage and circuit configuration; and,

¢ Consideration of design alternatives for the preferred transmission option.

Part Two: Substation Site Selection and Overhead Line Routeing:

e Identification of system connection options;
e Technical evaluation of identified connection options;

e Evaluation of preferred study areas, the identification of route corridor options and the selection of a
“preferred route corridor”;

e Overhead transmission line route selection within the preferred route corridor;
e Consideration of alternatives for substation technology and design; and,

e Substation site selection.

The consideration of transmission alternatives as set out within this Chapter has extended over a
considerable period of time, and the overall process has included ongoing review during 2012 and
2013 in order to ensure that the conclusions drawn by NIE (in association with EirGrid) have been fully
informed by the latest developments in worldwide power transmission technology and practice.

The information in this Chapter is provided in accordance with the applicable EIA Regulations, which
require in Schedule 4, part 1, item 2, that an ES should contain “An outline of the main alternatives
studied by the applicant or appellant and an indication of the main reasons for his choice, taking into
account the environmental effects.”

The information in this Chapter is also provided in the context of PSRNI policies PSU2 and PSU 8, in
that NIE have undertaken a thorough exploration of alternatives to the overhead line and route selected
as the preferred alternative identified to meet the identified Need set out in Chapter 2.

Part One of this Chapter (which follows next) includes the description and evaluation of alternative
technologies and methods for delivering the desired transmission interconnection capacity, and
summarises the reasons for the selection of an overhead line as opposed to other potential
transmission circuit technologies. The material presented herein includes reference to studies and
reports produced by internationally recognised consultants, some commissioned by NIE and EirGrid,
and others commissioned by Government. The conclusions from these reports have informed NIE and
EirGrid’s individual and joint assessments of all the available alternatives for constructing a high voltage
transmission interconnection circuit capable of meeting the strategic need as set out in Chapter 2 Need
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above, and has confirmed their assessment that the least cost and most technically acceptable option
to meet the need for interconnection would be a 400kV single circuit overhead transmission line.

Part Two of Chapter 4 describes the process undertaken by NIE to evaluate alternative positions for the
connection point to the transmission system in Northern Ireland (NI), and viable route corridors for an
overhead transmission line between the selected connection point and the transmission system in the
Republic of Ireland (ROI). It describes the process of detailed route selection within NI and the issues
and options evaluated as part of a process to determine the finalised route for the proposed overhead
line. Part Two also describes the process undergone to evaluate alternatives for location, design and
layout of the proposed substation.

Part One: Transmission Alternatives

Strategic Need

Chapter 2 Need sets out the “case of need” for the proposed Interconnector and shows that there are
three fundamental drivers for the development:

(i) Improving all-island electricity market competition;
(i)  Supporting the development of renewable generation; and,
(iii)  Improving the security of electricity supply.

The proposed Interconnector is being developed by NIE and EirGrid in response to all three of these
fundamental and inter-related strategic needs. NIE is required to carry out this function in compliance
with its Licence and Transmission Interface Arrangements with the Northern Ireland Transmission
System Operator. The alternatives for achieving these objectives are outlined below.

Do Nothing Alternative

The Do Nothing alternative describes the circumstance where no development occurs. In this case,
under a Do Nothing alternative, no changes or alterations would be made to the existing strategic
transmission infrastructure. The land upon which such development is proposed to occur — primarily
agricultural land - would remain unchanged, unless developed for some separate purpose. As a
consequence, the environmental impacts identified in this ES, positive and negative, would not occur.

Under the Do Nothing alternative, the interrelated strategic needs for additional interconnection
between the two electricity transmission systems on the island of Ireland, as set out in Chapter 2 Need
would not be addressed. Doing nothing would fail to address the need to improve the efficiency of the
electricity market, as required by existing European Directives, and would impede the realisation of all-
island government policies to increase renewable energy generation. Also, it would not deliver the
additional electricity transfer capacity needed to deliver improvements in the security of electricity
supply within the island of Ireland in general; neither would it ensure that Northern Ireland, in particular,
is able to avoid future shortfalls in electricity supply.

Given that the extent of the existing electricity interconnection between the transmission systems of
Northern Ireland and the Republic of Ireland is insufficient to achieve these key objectives, the Do
Nothing alternative is not acceptable, and NIE (along with EirGrid) has rejected it.
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Alternatives to Transmission Network Solutions

Context

The “all-island” Single Electricity Market (SEM) structure has been designed to separate the electricity
supply chain into three fundamental parts:

e Power generation (production);
¢ Electricity transmission and distribution (delivery); and,
e Electricity supply (retail sales).

This market structure relies fundamentally upon the transmission and distribution network infrastructure
to link the sources of electricity production to the points of electricity demand. The network owner is
required, under its Licence, to provide generators and suppliers with effective and efficient, pathways
for the delivery and sale of electricity to electricity users, if the cross-border transmission network is not
developed, the following considerations become relevant.

Transmission System Limitations and Consequences

The existing Tandragee — Louth 275kV double circuit overhead line forms the primary existing
interconnection pathway between Northern Ireland and the Republic of Ireland, but further and more
effective interconnection arrangements are required to meet the three strategic objectives listed in 4.2.1
above.

Due to the fact that both of the existing 275kV interconnection circuits are supported on the same set of
structures, there is a real risk that they could both be forced out of service simultaneously by a single
event. Such a loss of interconnection would bring about an electrical separation of the transmission
networks in Northern Ireland and the Republic of Ireland and, depending upon operating conditions at
the time, could lead to an all-island power system collapse and an all-island black-out. The risk of such
an event is unacceptable, and for this reason the Transmission System Operators currently impose a
transfer capacity restriction on the existing Interconnector. This ensures that if there is a sudden loss of
the Interconnector, the shock to the network is limited to a level that can be managed without
widespread black-outs.

However, the restriction described above creates a “bottleneck” in the network, seriously limiting the
scope for commercial exchanges of electricity between generators and suppliers in each part of the all-
island electricity market, and leading to inefficiencies and costs that are passed through to final
customers as part of their electricity prices.

Another issue of increasing concern, as more fully explained in Chapter 2 (Need) above, is that future
reductions in generation capacity within Northern Ireland could lead to a shortfall in available electricity
supply north of the border in the years beyond 2016. In these circumstances, the “bottleneck” described
above, which limits the ability of the network to transfer electricity from available spare power
generation capacity in the south, could seriously threaten electricity supply security in Northern Ireland.

Potential Alternative : New Conventional Generation in Northern Ireland

One measure to reduce the economic effect of the transmission capacity restrictions described above
could be to build further generation in NI.

It is conceivable that a new conventional generation plant or peaking”® generation plant constructed in
Northern Ireland might reduce the cross-border balancing costs and improve security of supply issues
in the medium term, however, it must be recognised that investment in new generation is at the

A “Peaking Generator” is designed to operate for relatively short periods of time in order to provide
electricity during either emergency conditions or during the times of peak demand.
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discretion of independent commercial ventures, and market forces have not produced any proposal for
new conventional or peaking generation to date.

Enforcing the construction of a new power station to improve security of supply in Northern Ireland
could not be achieved without creating fundamental distortions in the Single Electricity Market. Such
distortions would, in their turn, have a consequential adverse impact on other existing generators,
further jeopardising future investment in generation.

It should also be noted that this solution to electricity security concerns would not address either of the
other two primary strategic needs, i.e. improving market competition or enabling the increased use of
renewable energy. In fact, it would be detrimental to them both.

The addition of further power generation capacity in Northern Ireland, without addressing the need to
transfer and exchange power flows across the border, would further exacerbate distortions in the
electricity market, and would perpetuate conditions in which all-island electricity prices would remain
higher than necessary.

Finally, the construction of additional conventional generation in Northern Ireland would jeopardise the
achievement of renewable targets. With additional conventional generation output in Northern Ireland,
the renewable generation would need to be constrained from operating since the electricity produced
could not all be consumed locally, and yet it could not be sold and exported either, due to the lack of
transmission capacity. Such a situation would significantly depress economic interest in renewables
investment, and would make it highly unlikely that renewable energy targets could be met in Northern
Ireland.

Potential Alternative : Longer Life for Existing Conventional Generation in Northern
Ireland

The generation shortfall in NI is exacerbated by European emission restrictions that are precipitating
the closure of existing NI generation before its mechanical end-of-life. It is possible that the security of
supply shortfalls described in Chapter 2 Need could be deferred for a period by the introduction of time
limited derogations such that certain generators may be able to continue to operate for a longer period
of time. However such a move would introduce significant market costs and would prolong elevated
environmental emissions associated with the use of older plant. At best, it would also be a short term
market solution, and would not therefore remove the need for additional interconnection.

It should also be noted that this potential solution to electricity security concerns would not address
either of the other two primary strategic needs, i.e. improving market competition or enabling the
increased use of renewable energy.

The life-extension of additional conventional generation in Northern Ireland, without addressing the
need to transfer and exchange power flows across the border, would extend conditions in which all-
island electricity prices would remain higher than they should be.

Additionally, the life-extension of conventional generation in Northern Ireland would jeopardise the
achievement of renewable targets. The extension of local conventional generation capacity in
continuing circumstances where renewable generation output must frequently be constrained owing to
the lack of export capacity would depress the economic interest in renewables investment, and would
make it highly unlikely that renewable energy targets could be met in Northern Ireland.

Potential Alternative : Increased Dependence on Renewable Energy

Whilst there are ambitious plans for onshore and offshore renewable generation to connect in Northern
Ireland and Republic of Ireland in future years, the intermittent and unpredictable nature of wind, wave
or solar generation precludes it from being relied upon for secure electricity supplies in the way that
conventional power stations are. The future connection of renewable sources of electricity generation
would therefore not remove the need for access to conventional generation to supply NI electricity
needs and to balance power flows at all other times.
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It is also important to note that investment proposals for renewable energy projects invariably depend
upon an expectation that there will be a network pathway to transport the electricity produced to a party
that wishes to purchase and use that electricity. If there is no development of increased interconnection
capacity and there are therefore continuing restrictions in access to the all-island network, then these
restrictions will continue to limit the viability of investment cases for renewable energy, and will
therefore limit the number of such developments that can be achieved in reality.

NIE Conclusion on Non-Transmission Network Solutions

NIE considers that, to achieve the objectives listed in 4.2.1 whilst avoiding the security of supply,
economic and environmental risks discussed above, there is no feasible or desirable alternative to the
development of a transmission network solution. The only way to meet the strategic needs described in
Chapter 2 Need whilst also delivering a downward pressure on electricity prices is to enhance the
transmission interconnection capacity to the Republic of Ireland. This is the fundamental premise upon
which NIE proposes this transmission development, and it is the reason that NIE has examined the
transmission technology alternatives described below.

Evaluation of Transmission Technology Alternatives

General Principles

Any examination of alternative technologies and solutions for electrical power transmission must first
recognise the physical and practical differences between the various available technologies and how
they each perform technically, environmentally and economically.

A power transmission circuit requires a continuous conducting pathway for electrical current that is
suitable for the bulk transmission of high levels of electrical power over relatively long distances. The
circuit must include two essential elements: electrical conductors for the current (typically copper or
aluminium alloy), and insulators (such as porcelain and atmospheric air, or high-grade plastic) to
prevent leakage of the current away from the conductor circuit.

Energy Losses

For a given amount of power transfer, less energy is lost to the environment when the electrical voltage
(or pressure) is increased. This is because, with higher voltage, less current flows and this creates less
heating of the conductor. However, as the voltage level is increased, it is necessary to increase the
amount of insulation to stop the current leaking away. In the case of overhead lines the insulation is
mostly provided by the air, and so for the high voltages used in transmission the distances between the
conductors and the ground can be several metres. In the case of underground cables, however, oiled
paper or high-grade plastic just a few centimetres thick insulates the conductors from ground.

System Voltage and Stability

For transmission voltages, these two fundamentally different insulation arrangements mean that an
underground cable circuit has quite different effects on the transmission network compared to those of
an overhead line. Over long distances these differences can create significant electrical effects which
the system design must account for.

Transmission circuits form part of an interconnected network, and each circuit can run for tens or
hundreds of kilometres. Thus, each circuit has a significant influence on the overall performance of that
network. Whether a circuit is constructed as a line or cable can therefore have an impact on the
performance of the entire network. In general, the greater the length of any given transmission line, the
greater will be its impact on the overall voltage control, electrical losses, and stability of the
interconnected network. In circumstances where a particular technology leads to technical difficulties
for the operation of the network it is important to limit the extent of its use, and to provide technical
measures to mitigate the negative effects in circumstances where there is no practical alternative.
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Other Key Factors: Environmental Impact, Performance, and Cost

For technologies where the technical and safety performance is satisfactory there are of course further
considerations when comparing technologies for any particular application. First, environmental issues
need to be evaluated. This will always present a challenge in comparing overhead lines and
underground cables because cables, and especially those operating at the highest voltages, can cause
significant environmental impact arising from physical disruption along a continuous corridor, whereas
overhead lines have a generally lower environmental impact, but do create unavoidable visual impact.
(See ECOFYS 2009, as discussed in section 4.2.4 and PB Power 2009, as discussed in section 4.2.6).

Cost is another consideration. Cable systems, and especially those applicable at the highest voltages,
are significantly more expensive to install than overhead lines. In the operational circumstances
applicable to transmission lines, cables produce higher electrical losses over their lifetime.

Performance issues such as maintenance requirements and circuit availability is a third element to
consider. When faults occur, cables take very much longer to repair which means that their overall
availability is lower. All of these factors may be treated as technical concerns, but must also be
recognised as having an impact on operational costs, and therefore upon electricity market prices.

Utility companies throughout the world have gained a significant level of practical experience with the
design and application of effective transmission systems for different performance requirements. There
is worldwide recognition that in addition to their high costs, high voltage underground transmission
cables present a number of technical difficulties within transmission systems. For this reason,
worldwide best practice demonstrates an overriding preference for transmission circuits to be built
using overhead line technology. In general, the use of cable for high voltage transmission purposes is
limited to short lengths or to circumstances where overhead lines are either impractical (e.g. significant
water crossings) or cannot be achieved (e.g. in the heart of cities).

The process of technology evaluation must therefore continuously balance three principal measures:
e Performance and technical capability;
e Environmental impact; and,

e Cost and customer benefits (on a whole life basis).

NIE’s “Guidelines for NIE Networks and the Environment”* available on the NIE website”, provides

information on NIE’s philosophy and policies for managing the environment, for commitment to public
consultation, and for delivering sustainable developments that are both essential and acceptable to the
society of Northern Ireland. Major portions of this publication are devoted to environmental concerns,
because environmental responsibility is a matter of primary concern for NIE.

These guidelines are a fundamental point of reference for NIE when considering the approach when
delivering any new network infrastructure within Northern Ireland. The guidelines require project
managers to “assess the potential environmental effects of any new development” and include a
specific requirement to perform “a thorough exploration of alternatives” as part of “a holistic process
developed through various stages before the final selection of a preferred design or network solution”.
The document includes practical guidance for the establishment of high voltage transmission circuits in
rural areas, and shows that overhead lines are normally found to deliver an optimum overall balance
between environmental, economic and technical objectives and therefore to be the most appropriate
solution.

7 (NIE; J63413 10/98 C 10 CN9261)

7 http://www.nie.co.uk/documents/NS/T-C-Inter_H-Safety/9-guidelines-for-nie-networks-the-environment.aspx
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Design Development

NIE’s starting point for the development of a transmission circuit that must be located in a rural area is
therefore to search for an overhead line solution that is technically capable of delivering the required
performance over its lifetime, whilst still being environmentally acceptable, and economically viable.
This approach does not determine that other potential alternatives are ignored, because all potential
alternatives have to be considered before a final decision is made. Instead, it is a responsible and
pragmatic approach to the development of an initial design. It takes account of local and international
experience that has been gained from extensive evaluation of alternatives for transmission circuits that
have been performed on a wide variety of projects and over a number of years.

For example, the overriding majority’® of transmission circuits worldwide are built using overhead line
technology, and over 98% of the onshore extra high voltage (EHV) electricity transmission network in
Europe utilises alternating current (AC) overhead lines. The interconnector project development
process adopted by NIE (and EirGrid) and described in Part Two below, was therefore based on the
initial evaluation that an overhead line solution would probably prove to be the least-cost technically
and environmentally acceptable solution, and should thus be the design against which other
alternatives should be compared.

Having established a baseline design, NIE and EirGrid then undertook a full and iterative evaluation of
potential transmission technology alternatives, in order to ensure that the evaluation and development
process was performed as an integral part of the EIA and therefore fully and properly informed, firstly
with respect to the available technological alternatives and their prospective environmental impact; and
secondly, to ensure that their initial choice of an overhead line solution remained sound in the context
of emerging and evolving technological alternatives worldwide. The information and knowledge base
available for this process was periodically updated and re-examined through assessment of
technological, environmental and sociological developments worldwide, so that alternative technologies
and their relative capabilities and features were correctly depicted within the ES.

ES Prevalence

The alternative technologies have recently been reviewed, and updates reflected in this Consolidated
ES, and NIE therefore considers it to be current, up to the date of publication of this document.

The Alternatives

Arising from the process described above, two main technological alternatives were identified. These
can be categorised into Synchronous Technology Solutions (using AC connection) and Asynchronous
Technology Solutions (using DC connections).

The existing electricity transmission system in the island of Ireland is, as in every other part of the
world, a high voltage alternating current (HVAC or AC) system. In this type of system all the main
generators are synchronised to each other. This is known as synchronous technology. There exists,
however, another type of electricity transmission technology known as high voltage direct current
(HVDC or DC). Although both technologies are used to transmit electricity, the types of electricity
transmitted by each are very different and are not compatible. The result is that a DC circuit does not
naturally integrate within an AC network, and high cost converter stations are required wherever the AC
network meets DC transmission.

This is somewhat comparable with the way an electric railway does not naturally integrate with a
motorway network. The electric train cannot run on the motorway and motor vehicles cannot run on the
electric railway. They are of course both forms of transport, but they do not naturally integrate together.
In electricity networks the electricity that exits the power stations is AC electricity, and the electricity
required by the end consumer is AC electricity. Inserting a DC circuit between the power stations and
the end consumer requires that the AC electricity at the supply end of the circuit is converted into DC

"® Over 99% of transmission circuits worldwide use overhead line technology.
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electricity, carried by DC to the receiving end, where it is converted back from DC to AC electricity, and
then transmitted onwards to the end consumer. This is inconvenient and inefficient, but in the case of
some very particular applications such as the interconnection of two separate systems, the need to
transmit over long submarine links, or very long overland distances (for example some HVDC circuits
exceed 2000km) DC may be the only technically feasible option.

The alternatives initially considered for power system interconnection between Northern Ireland and the
Republic of Ireland are those set out below:

Synchronous Technology Solutions

(i.e. those capable of forming an integral part of the existing AC transmission network)

e Alternating Current (AC) Overhead Line;

e AC Underground Cable;

¢ Hybrid arrangement adopting sections of AC underground cable within an overhead line circuit; and,

e AC Submarine Cable (with required on shore connections to the power system).

Asynchronous Technology Solutions

(i.e. those requiring conversion equipment and specialised arrangements in order to connect to the
existing transmission network)

¢ Direct Current (HVDC) Submarine Cable (with required on shore connections to the power system);
e HVDC Overhead Line (with required conversion equipment at each power system connection point);

e HVDC Underground Cable (with required conversion equipment at each power system connection
point); and,

¢ Linkage to the proposed offshore HVDC ISLES project.

Evaluation of Transmission Alternatives — Key Objectives

All of the above transmission alternatives were considered against a number of key performance
objectives which must be achieved regardless of the particular technological alternative that is actually
employed. These objectives derive from the overall performance requirements of the proposed
Interconnector as described in Chapter 2 Need, and also from the general obligations and respective
policy positions of both NIE and EirGrid. These key objectives are listed below.

e Compliance with Safety Standards: it is required that the proposed technology and its application
shall comply with all relevant and appropriate health and safety standards.

e Due regard for the environment: it is required that the chosen solution must enable construction,
operation and maintenance in an environmentally sustainable manner.

e Dependability and Reliability: it is required that the additional transmission connection shall have a
high level of dependability and reliability.””

e Enabling Power Transfer: it is required, as set out in Section 2.9 of this ES, that the additional
transmission circuit is capable of transporting an ultimate 1,500MVA of power in either direction
whilst also forming a secure, stable and integral part of a synchronised AC transmission system
throughout the island of Ireland.

e Electrical Strength: it is required that the additional transmission circuit must connect to strong
network points, and must operate in parallel (i.e. together) with the existing 275kV interconnector.”®

7 ES, Section 2.10
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Independence: it is required that the additional transmission circuit shall be physically separate from
and independent of the existing interconnector, so that the risk of concurrent failure will be low. "

Enabling Synchronous Operation: the additional high capacity transmission circuit must enable
continued synchronous connection between both parts of the all island transmission system.

Proven: the imperative nature of the case of need requires the chosen solution to be proven and
dependable, and therefore to present a high degree of likelihood that it will be effective in delivering
the key benefits to electricity customers as described within the “case of need”.

Flexibility: a key requirement is that the chosen solution must provide the operational flexibility
required to facilitate future transmission system connection and reinforcement.

Commercially Effective: the chosen solution must provide the means to effect the removal of
network constraints that are currently contributing to elevated wholesale electricity prices.®

Increased Electricity Security: the chosen solution must increase system security and minimise the
risk of loss of supply to customers.®’

Economic: the chosen solution must be cost effective in order to deliver the maximum overall benefit
to electricity customers.®

Capable of facilitating Wind-Powered Generation: the chosen solution must facilitate the wider
development of wind-powered generation83, and must enable the increased use of such wind-
powered generation (in displacement of fossil fuelled sources of generation) as part of Government
initiatives to respond to long term climate change.®

Compliance with good Utility Practice: the term ‘Good Utility Practice’ is similar in meaning to terms
such as ‘Best International Practice’ and ‘Good Industry Practice’. These are generic terms in
widespread use in the energy utility industry in countries where the industry is subject to
Government regulation.

Preliminary Analysis of Transmission Alternatives

Consideration of submarine technology and routeing as a potential alternative to effect the

transmission interconnection.

At an early stage in the development of the Project, NIE and EirGrid performed an initial analysis of the
primary alternatives, and came to the conclusion that, where land-based alternatives exist, the
undersea alternatives (whether AC or DC) should be rejected for the following principal reasons:

Undersea technology would impose the high cost, difficult to integrate, HVDC transmission
technology;

Undersea cable systems are significantly more expensive than land-based cables;

The use of undersea technology introduces a wide range of additional and significant environmental
impacts including - impacts on the seabed and the foreshore areas associated with on land
connection points, on fish stocks and fishing, on marine archaeology, and upon shipping and
navigation.

"8 ES, Section 2.9.1
9 ES, Section 2.9.1
8 ES, Section 2.9.2
# ES, Section 2.9.1

8 | etter from NIAUR, 16™ April 2008 : “The Authority considers that the interests of all customers in Northern Ireland are unlikely
to be protected if additional unnecessary cost is incurred through placing the line underground”

8 ES, Section 2.9.1 (NB: Generators are also “customers” for network infrastructure services)
8 ES Section 2.9.1
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e The undersea alternative would require a significantly longer route than the 'on land' option, with
attendant increases in environmental impact and cost;

e The route applied for an undersea option would still need to be brought on-shore in two or more
places, and then overland across the relatively congested eastern coastal strip of the island to
connect into the existing transmission system, with attendant increases in land-based environmental
impact and cost;

e All future connections to an undersea cable would require the connections to be brought on shore,
and across the land with the same risk to land environment as mentioned in the above bullet point;

e The length of time necessary to repair any failure of, or damage to, an undersea cable would be far
greater than that applicable to land-based alternative; and,

¢ Undersea construction and maintenance is an unnecessary safety risk when other safer alternatives
exist.

In summary, it was recognised that (a) any undersea route would have to be considerably longer than
an overland alternative, with attendant increases in environmental impacts both onshore and offshore,
and (b) the application of submarine technology would entail significant additional cost, risk,
uncertainty, environmental impact and engineering complexity in comparison with proven alternatives
for the application of land based technology options. With the reasonable expectation that a land based
alternative would be found, no further consideration was therefore given to an undersea option for
delivery of the proposed Interconnector.

Consideration of proposed ISLES Project as a potential alternative to effect transmission
interconnection.

The Irish-Scottish Links on Energy study (ISLES) was a technical study of a conceptual submarine
HVDC network between Scotland, Wales and Ireland. The study was to design a network capable
connecting major offshore wind farm arrays, and increasing electricity network interconnection

The project studied two conceptual HVDC systems that could connect Scotland, Wales and the island
of Ireland. The northern HVDC system explored connecting between Scotland and Northern Ireland
and offshore renewable generation. The southern HVDC system proposed links between the network
in Ireland and Wales and the connection of a number of offshore wind developments. These two
systems were not otherwise interconnected except through the existing AC systems on the Island of
Ireland and Great Britain.

Due to the project being expected to be a long term development it assumes the presence of the
proposed Interconnector as part of an interconnected power network on the island of Ireland. It also
assumes the introduction and application of advanced HVDC technology (such as high capacity DC
circuit breakers) that have not so far been developed or applied in practice.

The ISLES concept may be developed further by the jurisdictions however the timing of such
development is uncertain. None of the three jurisdictions involved in the study has confirmed that
funding will be available for completion of the project. On the basis of uncertainty and different initial
objectives, NIE do not consider that the ISLES concept provides any sort of viable alternative option to
the proposed Interconnector.

Consideration of HVDC Overhead Lines

A detailed examination of HVDC technology, and whether it represents a viable and appropriate choice
for the proposed Interconnector, is set out later in this Chapter in the context of alternative underground
solutions.

HVDC technology in Europe is most frequently used, in conjunction with submarine cable, to cross long
stretches of water. The expense of the HVDC terminals and cable is justified in this case since HVDC
is the only viable transmission technology for long sea routes.
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HVDC overhead lines connections are viable over land, but these have not generally become cost
effective until the route exceeds around 800 km.

An HVDC overhead line would require the construction of support structures of very similar form and
appearance to those generally used for an AC overhead line, and would have an overall environmental
impact that is broadly the same. NIE’s consideration of this option concluded that an HVDC overhead
line would present no significant environmental benefit (when compared against an AC overhead line)
whilst presenting a significantly greater level of cost and operational risk because of the associated
AC/DC converter stations that would be required at both ends of the circuit.

On this basis, NIE did not consider an HVDC overhead line to be an alternative that justified more
detailed investigation.

Technology Alternatives Identified for Detailed Investigation and Comparison

Following the broad filtering process described above, the potential alternatives remaining for more
detailed investigation and consideration were therefore the following:

Synchronous Technology Solutions

(i.e. those capable of forming an integral part of the existing AC transmission network)
¢ Alternating Current (AC) Overhead Line;
e AC Underground Cable; and,

e Hybrid arrangement adopting sections of AC underground cable within an overhead line circuit.

Asynchronous Technology Solutions

(i.e. those requiring conversion equipment to connect to the transmission network)

e DC Underground Cable (with required AC/DC conversion equipment at each power system
connection point).

In relation to these remaining alternatives of AC or DC, overhead or underground, NIE and EirGrid
recognised the need to ensure that the alternative technologies were fully and properly evaluated in
relation to both up to date technology and the specific need as described in Chapter 2 to increase the
interconnection of both transmission systems on the island of Ireland. NIE and EirGrid therefore jointly
commissioned detailed and comprehensive studies into the available options.

Specific Studies Commissioned by NIE and EirGrid

Over the period of analysis, NIE and EirGrid have jointly commissioned five separate studies to further
inform both companies about the latest available alternative transmission technologies, and also to
assist the ongoing consultative and planning processes relevant to the overall interconnection
development as applicable to elements being proposed within each jurisdiction.

Four of these studies were informed by specific data on the actual technical characteristics of the
transmission systems within each jurisdiction on the island of Ireland and each performed by reference
to the geographic locations and prospective routes applicable to the required transmission circuit. The
studies were:

e The Preliminary Briefing Note (Parsons Brinckerhoff, Power Division [PB Power], 2008). A short
report, published at an early stage in the project development process, drawing upon generic
information to summarise in general terms the technical and cost issues associated with
implementing the proposed transmission circuit.
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e The PB Power Study (PB Power, 2009). A thorough report describing the conclusions drawn from
a detailed study by PB Power following the publication of the Preliminary Briefing Note referenced
above. The study was specific to the proposed Interconnector, and compared a high voltage
overhead line transmission option with underground cable options utilising either AC or DC
technologies.

e The TEPCO Study (TEPCO, 2009). A system wide study that considered the implications, for
transmission system reliability and stability, of incorporating very long lengths, and large quantities,
of High Voltage (HV) underground cable transmission infrastructure on the all-island AC
transmission network. The study was performed by Tokyo Electric Power Company of Japan
(TEPCO) who, as owner and operator of the world’s longest existing underground cable circuit
operating at a voltage of 400kV or above, is uniquely placed to bring its specific experience to bear
on the subject.

¢ The TransGrid Study (TransGrid, 2009). A system wide study that considered the implications for
transmission system reliability and stability of incorporating HVDC circuits into the integrated all-
island AC transmission network. This study was performed by TransGrid Solutions (of Winnipeg,
Canada), a consultancy with extensive international experience in the evaluation of HVDC
technology. The study included specifically an examination of the viability of using an HVDC link as
the basis of a second North — South Interconnector.

e The Technology and Costs Update (PB Power, 2013 — Appendix 4B of this ES). A report
summarising the results of a further study carried out to update the information provided in the “PB
Power Study” of 2009. The report includes a review of up to date technology and application
developments worldwide. It also draws upon information and conclusions published within a number
of recent relevant studies (including the International Expert Commission (IEC) Report (2012)) into
the subject of transmission technology alternatives. A key output from the updated study has been
to provide up to date comparative costs for the identified alternatives.

The objectives of each of these studies, and the conclusions set out in each of the associated reports,
are described in further detail below.

Preliminary Briefing Note (PB Power 2008)

In late 2007 EirGrid and NIE instructed consultants PB Power to prepare a “Preliminary Briefing Note
on Overhead and Underground Energy Transmission Optionsss” to identify the general technical and
cost issues associated with implementing the overall 400kV transmission line development. The
Preliminary Briefing Note was completed by PB Power in February 2008 and was subsequently issued
by NIE and EirGrid. The Briefing Note described the key characteristics of both overhead line and
underground cable options as alternatives for construction of the overall 400kV transmission line
development.

PB Power’s Preliminary Briefing Note set out a comparative overview of the technical and economic
issues arising in respect of overhead line and underground cable transmission infrastructure options,
with particular reference to the proposed Interconnector. The document noted that both AC overhead
and AC underground technologies are proven in service, but found, in summary, that:

e HVAC overhead lines are used for the overriding majority (over 99 %) of EHV transmission
infrastructure worldwide. The predominance of overhead line transmission infrastructure arises from
the fact that it has been judged to represent the best balance from an economic, technical and
environmental perspective, and also because it provides a well proven and reliable basis for
establishing, running and maintaining an electrical transmission system;

e HVAC Underground cable technology had not yet been tried anywhere in the world for a
transmission circuit approaching the route length of the proposed Interconnector;

85
(PB Power, 2007).
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e HVAC underground cable technology was significantly more expensive (by a factor of nearly nine, at
that time) than HVAC overhead line technology. There could be considerable variation in cost ratios
dependent upon site specific factors including the terrain and ground conditions; and,

e Underground cable technology was noted to play an important role in urban and congested areas,
or where site specific environmental constraints occur, for example within a visually sensitive area
(see Chapter 3 (Policy and Development Context — section 3.4.2, 3.4.3, 3.4.4, 3.4.5) for further
discussion of the PSU policies of the PSRNI).

The Preliminary Briefing Note focussed primarily on AC technology. The document did not include a
review of HVDC technology because, at this early stage in the project, it appeared that the high land-
take and high costs of terminal stations would not offer any benefits over the AC solutions.

It should be noted that the cost comparison was focussed on the relative costs of the transmission
circuit element only. The note did not include the cost of other equipment that would be broadly
common to either an AC overhead line or an AC underground cable.

Comparison of High Voltage Transmission Options : Alternating Current Overhead
and Underground and Direct Current Underground (PB Power 2009)%

A comprehensive project-specific, and site-specific, study carried out by PB Power, experienced
international power consultants, comparing a high voltage overhead line transmission option with
underground options utilising either AC or DC technologies.

The final report®” on the comprehensive PB Power Study was completed in 12 February 2009. It was
published on both NIE’s and EirGrid’s websites and circulated as part of the consultation process. The
report considered the entirety of the 140km Meath — Tyrone Interconnection Development, but was
arranged to present information relevant to each of NIE and EirGrid for the proportion of transmission
circuit required in their particular areas of responsibility.

PB Power reported on the detailed assessment of alternative technologies of HVAC overhead
transmission line, HVAC underground cable (UGC), and HVDC UGC. The comparisons of the
technologies covered the areas of routeing feasibility, environmental impact, installation and cost
difference, at a strategic and general level. The technical feasibility element of the assessment did not
seek to establish the feasibility of operating a HVDC UGC or HVAC UGC on the all-island transmission
network because this was known to require further more detailed power systems analysis (separately
performed via the TEPCO and TransGrid studies described below).

The key findings from the report are summarised below.

Overhead Lines

The transmission of electrical energy worldwide is primarily based on high voltage alternating current
(HVAC) overhead line technology.

Over 98% of the onshore extra high voltage electricity transmission network in Europe (European
Union, Norway and Switzerland) is of HVAC overhead line construction, with the balance being
underground or undersea cable. Underground cable is mainly applied in urban or environmentally
sensitive areas.

HVAC overhead line transmission is most common, primarily because it represents the lowest cost
technically feasible approach to establishing and maintaining a secure electrical power grid. Global
transmission development activity suggests that this preference by utilities for the use of overhead line
is likely to persist into the future.

® (Parsons Brinkerhoff, 2009)

8 The PB Power report makes use of the acronyms OHL (meaning “overhead line”) and UGC (meaning “underground cable”).
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Underground Cables

A number of countries have been actively considering the use of UGC in their transmission systems.
However, the rate at which transmission circuits are being installed underground is very low.

Since the longest cross linked polyethylene insulated (XLPE) transmission cable circuit runs for some
40 km (and this in a tunnel), and since most such circuits are less than 20 km long, the 140 km
installation required for the overall interconnection development would be a “world first”.

The report identified a continuous and technically feasible strategic UGC route search corridor that
satisfied the routeing criteria for the Interconnector project, and this was the route applied to the
calculation of indicative construction costs quoted within the report.

Construction Schedules

Technically and organisationally, an overhead line solution could be delivered quicker (2 to 3 years)
than an UGC solution (3 to 4 years). Land owner access consent, which is likely to be an issue for
either approach, was recognised to be beyond the scope of the report.

System Security

System security all over Europe relies upon the relatively high availabilities provided by overhead line
networks. Whilst underground cables suffer fewer weather-related faults than overhead lines, extended
cable repair times have caused their overall availability to be lower.

Even a double circuit UGC performance may not match that of a single circuit overhead line over the
long term. The introduction of significant quantities of UGC in strategic transmission routes within the
island of Ireland may thus compromise system security.

Energy Losses

Reactive compensation and cable charging currents associated with underground cables would cause
the losses of a 2-core per phase 1200mm?® aluminium cable to be higher than for the proposed
overhead line for average circuit transfers below about 900 MVA. For circuit transfers above this level,
UGC losses would be lower than those of the overhead line losses. Adoption of a somewhat more
expensive 1600mm? aluminium UGC design would lower this cross-over point to around 840 MVA.

To satisfy the system planning ‘N-1 criterion’® the peak load on the proposed 400kV interconnector,
under normal operating conditions, should not exceed 750MVA (50% of its capacity). Based on this an
average power transfer of 500MVA is considered appropriate for calculating the expected operating
losses. At this level of power transfer the lifetime operating losses for the overhead line option would
be significantly lower than those of the UGC option.

Environmental impact and EMFs

Overhead line installations have the potential to impact visual amenity in certain environments, though
this may be mitigated by careful routeing. Their effects on other aspects of the environment are more
limited since, apart from the sites of tower foundations, they fly over most natural heritage (flora and
fauna) and cultural heritage (archaeological) features.

Underground cable installations have the potential to impact upon natural heritage and cultural
heritage, particularly archaeological features. This impact would be best mitigated through a

8 NIE Explanatory Note : The “N-1 Criterion” is a planning standard. It refers to the need for a transmission system to remain
capable of continued operation following the loss of one, usually the largest, circuit.
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combination of careful route selection and a comprehensive programme of land and facility
reinstatement following the construction works, avoiding altogether designated areas if possible.

Electric fields from the proposed overhead line, and magnetic fields from both the proposed overhead
line and the underground cable alternatives, would all be lower than European and lIrish adopted
ICNIRP® Basic Restriction guideline limits.

HVDC

HVDC transmission does not naturally integrate with HVAC systems, and does not impart to the
network the natural resilience of HVAC connections. HVDC is inherently more complex than HVAC in
all respects: design, construction, testing, maintenance, and operation.

An HVDC link would provide no advantage to the system operator in this particular application, and the
terminal stations would require an HVDC link to have more planned outages than its HVAC
equivalents. For these technical reasons HVDC was not recommended over the proposed overhead
line connection.

Construction and Lifetime Costs
Using HVAC technology

PB Power estimated that the overall construction cost of HVYAC overhead line for the whole Meath —
Tyrone interconnection development route (including interest during construction) would be in the order
of €80m. In comparison, it was estimated that the overall construction cost of HVAC UGC for the whole
route would be around €590m. This represented an additional cost to complete the Project with UGC
of some €510m, or more than seven times the OHL estimate.

The report estimated that the 40 year lifetime running costs of HVAC OHL for the whole Meath —
Tyrone interconnection development route would be in the order of €45m. In comparison, it estimated
that the lifetime running costs of HVAC UGC over the whole route would be around €75m. This
represented an additional lifetime running cost for the Project with UGC of about €30m, or a little over
one and a half times that for OHL (average transfer of 500MVA assumed).

Using HVDC technology

Similarly, for HYDC with underground cable connections, it was estimated that the overall construction
cost of HVDC links between Co. Meath and Co. Cavan, and between Co. Cavan and Co. Tyrone
(including interest during construction), would be some €670M. This represented an additional cost to
complete the Project with HVDC of around €590M, or more than eight times the OHL estimate.

A calculation of the 40 year lifetime running costs of these HVDC links for the whole Meath — Tyrone
interconnection development route would be around €105m. This represented an additional lifetime
running cost for the Project with HVDC of about €60m, or more than twice that for OHL (average
transfer of 500MVA assumed).

Technical Study on using HV Underground Cables as Alternatives to Overhead Lines
(TEPCO, 2009)

TEPCO were instructed to perform a system-wide study to consider the implications, for overall
transmission system reliability and stability, of incorporating long lengths of high voltage underground
cables within the existing ‘all-island” AC transmission network. The study was performed by Tokyo
Electric Power Company of Japan (TEPCQO) which, as owner and operator of a 40km 500kV cable

% NIE Explanatory Note: ICNIRP is the abbreviation of the International Commission on Non-lonizing Radiation Protection.
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circuit (the world’s longest >400kV underground cable circuit), is uniquely placed to bring its specific
experience to bear on the subject.

Background and Objectives

A key technical concern with the use of underground cables within a predominantly overhead
transmission network, and an area expressly highlighted by the PB Power study, is the potential for
network instability and damage arising from voltage and frequency fluctuations under certain power
flow conditions. These effects result from significant differences in the electrical performance
characteristics of overhead lines and underground cables, due to their different electrical
characteristics.

Since the worldwide experience with underground transmission cables is limited, and since the
possibility of applying underground cable to the proposed Interconnector would represent a significant
proportion of the relatively small transmission network on the island of Ireland, both NIE and EirGrid
determined a need to understand more fully the potential consequences of introducing underground
cable technology as part of their overall assessment of the technical alternatives.

TEPCO were requested to address three basic questions in relation to AC underground cable
technology:

e What is the potential impact on the all-Island transmission system of installing considerable lengths
of HV underground transmission cable, either individually or in aggregate?

e Is it feasible to install 400kV underground cable instead of overhead line as a link between
Turleenan in County Tyrone and Kingscourt in County Cavan, and then on to Woodland in County
Meath?

e |s it feasible to underground parts of a Turleenan — Kingscourt — Woodland 400kV overhead line
circuit?

Technical Background to the TEPCO Study

An element of technical background is required to put the above questions into context.

Reactive Power

HV transmission underground cables are very capacitive in nature. Capacitance forces the voltage
upwards, so if uncompensated, the voltage at the receiving end of an HV underground transmission
cable will be considerably higher than the voltage at the sending end. Even by compensating for the
capacitance at each end of the underground cable, the voltage somewhere in the centre of the
underground cable can become unacceptably high and prematurely age the insulation, and this ma
require additional compensation at positions along the length of the underground cable. 0
Compensation for the underground cable’s capacitance takes the form of large coils or reactors which
absorb the capacitive currents, and these must be installed above ground within specialised
substations situated along the route of the underground cable.

Resonance

The very high level of capacitance across the insulation between the conductor and the outer sheath of
an HV underground transmission cable introduces the possibility for resonance with the inductance of
the external system at a particular frequency. Resonance arises from the interaction of capacitance
and inductance within an electrical circuit. A common everyday example of this is the tuning circuit in a
radio, which responds most strongly when these two characteristics reach a critical combination. It is
very important to prevent this phenomenon from occurring within a transmission system, since it can
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have dangerous and damaging consequences for transmission system equipment, leading to the
widespread failure of electricity supply.

Wherever long sections of HV underground transmission cables are installed within a transmission
system, it is typical to also install large amounts of reactive compensation to manage the reactive
power and voltage profile within the cables. This is necessary to optimise power flow conditions and
reduce electrical losses, but it also creates low frequency resonance conditions.

Since the transmission system supplies energy at 50Hz, it would be disastrous if 50Hz was the
resonant frequency. But there are various other key frequencies to be avoided. Most of these are
multiples of 50Hz. While the transmission system normally operates at 50Hz, its actual frequency (or
speed) can vary between 48Hz and 52Hz during system abnormal operation. So multiples of
frequencies in that range could also be a problem. Resonance of this type could lead to voltage spikes
risking insulation failure and significant damage to the cable. Over the life of a transmission system
there is an unacceptable risk of this phenomenon.

Cable Joints

A cable circuit of the size and type applicable to the proposed Interconnector would require three
separate underground cables, one for each phase conductor. As noted in the PB Power report
referenced above, if underground cable were to be used for the proposed Interconnector this would
require the use of two separate cable circuits (six separate cables) in order to provide the required
power transfer capacity. For practical reasons associated with the size and weight of the cables, they
would need to be transported to site in discrete lengths that would be connected together using
specialised cable joints, each of which must be made on site. There would be a large number of buried
cable joints throughout the length of the underground cable, and each joint is a source of potential
failure and poses a reliability risk for the overall cable circuit.

The metallic outer sheath of an underground cable is usually earthed and cross-bonded at every joint
position to prevent voltage rises that could present a safety risk, either in normal operation or under
lightning conditions (under which travelling impulses from a strike on the above ground cable terminals
can present transient voltage rises throughout the cable length). NIE Safety Recommendation 55/4
imposes a maximum of 155V induced voltage on underground cable sheaths during normal operation,
and this requirement may limit the maximum distance between joints to between 600 and 800m. This
could result in up to 1,440 joints on the six separate cables that would need to be used for the overall
development between Tyrone and Meath. Each of these joints would be a possible point of weakness,
and a possible source of voltage excursions in the event of a system disturbance such as a lightning
strike.

Summary of Conclusions Reached by the TEPCO Study

Question 1 - What is the potential impact on the all-Island transmission system of installing
considerable lengths of HV underground cable, either individually or in aggregate?

e The studies performed by TEPCO indicate a number of potential difficulties, some of which are
severe, but the overall conclusion is that the majority of situations can be compensated through the
use of available technologies and equipment. The level of overall difficulty rises sharply with
increasing aggregate lengths of cable however, and it is therefore observed that the installation of a
significant length of cable at any point on the network will reduce the overall capacity of the network
to absorb further lengths of cable elsewhere on the island in the future.

Question 2 - Is it feasible to install the 400kV link between Turleenan in Northern Ireland and
Kingscourt in County Cavan and on to Woodland, County Meath, a total of approximately 140km, as
400kV underground cable instead of overhead line?

e The studies that have been performed on the specific circuit applicable to the proposed
Interconnector demonstrate a number of significant design risks in order to avoid the possibility of
switching overvoltages arising from parallel resonance conditions. However, the overall conclusion
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(as for the general case above) is that it should be possible to compensate for these conditions. A
large amount of reactive compensation (i.e. additional inductive reactance in the form of a large coil,
or “winding”, similar to that found within a transformer) would be required at each of the proposed
terminal points plus an additional reactor approximately half-way between Turleenan and
Kingscourt. It would also be necessary to apply particular care to the design of the protection and
insulation co-ordination systems in order to ensure safe operation.

Question 3 - Is it feasible to underground parts of a Turleenan — Kingscourt — Woodland 400kV
overhead line circuit, which is approximately 140km in total?

¢ The study indicates that certain circumstances applicable to cable sections within an overhead line
circuit produce potential conditions that are “serious and threatening” insofar that they could create
significant overvoltage conditions capable of harming the cable and causing supply disruption. If
cable sections were to be proposed then it would be necessary to perform further detailed studies
relating to the particular positions and lengths of these sections in order to determine the measures
that might be taken to ensure safety and stability on the overall circuit. Whilst certain arrangements
may be possible with careful design, others will not.

Investigating the Impact of HVDC Schemes in the Irish Transmission Network
(TransGrid, 2009) ¥

TransGrid were instructed to perform a system-wide study that considered the implications, for
transmission system reliability and stability, of incorporating high voltage DC (HVDC) circuits into the
integrated all-island AC transmission network. (Note: it should be recognised that HVDC systems,
although very advanced and widely used throughout the world for providing an interconnection for
electricity transfer between two separate power systems, are rarely applied as an embedded link within
a synchronised and meshed AC power system. Given that the Interconnector is required to perform as
a synchronised link within an integrated network, it is this issue that has been the primary source of
technical concern in regard to the application of HVDC technology for the Interconnector).

The TransGrid study indicated that replacing the proposed 400kV 1,500MVA AC overhead line with a
HVDC solution is generally technically feasible - but would present no significant technical or
environmental advantages and a number of operational limitations.

Typically HVDC is attractive for overhead line lengths above 1,000km or undersea cables greater than
50km or where the systems to be linked have different frequencies or excessive fault levels.

The study included specific analysis of the implications for installing an HVDC link in parallel with the
existing 275kV interconnection circuit between Northern Ireland and the Republic of Ireland. The
Tandragee — Louth double circuit tower line is an AC circuit which establishes a synchronous link
between the power systems on both parts of the island. This means both parts operate at exactly the
same frequency and are constantly synchronised. Any loss of this link leads to loss of synchronism
between both parts of the all island network and potential deficit or surplus of generation on each of the
two separated networks. This risk is currently managed by limiting the flows across the existing
interconnector to prevent instability of the power system in the event of a loss of synchronism (and this
is the primary reason for the present constraint applying to the existing network).

The TransGrid study examined the consequences of the sudden loss of the Tandragee — Louth
Interconnector in the scenario where the second Interconnector had been constructed as a HVDC link.
The study indicated that in these circumstances, the HVDC link would have to automatically adjust to
replicate the total power system transfers at a point in time immediately before the fault occurred. This
process requires complex electronic processing and control systems to be established. However, the
report demonstrates that even with this advanced system in place and fully operational, the power
system conditions arising from expected lower levels of conventional generation in Northern Ireland
(which lead to reduced power system fault levels) could result in the Moyle Interconnector operating

®' (Transgrid Solutions, 2009)
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below its design fault level potentially resulting in excessive harmonic distortion and interference with
telecommunication equipment.

The TransGrid report also warned that the complex control systems, or special protection systems,
required to safely operate an HVDC link within a meshed AC system have a risk of maloperation. A
maloperation of the automatic controls on such an HVDC link could result in system collapse and very
evident serious consequences across the entire island of Ireland.

The report concluded “Based on the selected power flow cases and contingencies that were studied,
there were no significant technical advantages identified for the use of HVDC transmission for the
North-South Interconnector.”

Comparison of High Voltage Transmission Options : Alternating Current Overhead
and Underground and Direct Current Underground (PB Power 2013) Technology and
Costs Update®?

This Addendum to the 2009 PB Power Study report was completed in April 2013. NIE and EirGrid
requested PB Power to update their 2009 report to take account of scientific advances in the
development of new, feasible transmission technologies, and also to review the cost estimates for
practical transmission configurations. The updated PB Power report does not revisit the technical
issues examined by TEPCO and TransGrid because these issues, which are inherent to the
technology, remain unchanged.

The PB Power Electricity Transmission Costing Study published in 2012 by the UK Department of
Energy and Climate Change (DECC) was used as a source of information for the technology and cost
update. PB Power Transmission specialists made estimates based on recent contracts and experience
where data was not available from the DECC Report.

The Executive Summary of the PB Power Addendum report is set out below:

“Significant changes are currently planned for the structure of the island of Ireland
electricity supply network. One major component of the plan, an interconnector often
referred to as “the North-South Link (N-S Link), comprises two single transmission circuits
linking Tyrone to Cavan and Cavan to Meath.

Overhead line (OHL) has been the standard transmission technology around the world for
many years, however feasible alternatives to OHL do exist for some transmission
applications so, in 2008, EirGrid and Northern Ireland Electricity (NIE) jointly
commissioned Parsons Brinckerhoff to consider the alternatives to 400 kV alternating
current (AC) OHL for the N-S Link.

The results of this study, which included on-site assessments as well as a desk-top review
by technical specialists, was reported in February 2009....and is referred to in this
document as the ‘2009 Report’. However, in order to pursue their planning applications,
NIE and EirGrid now require an update of the technical options and cost estimates
provided there. They have thus requested Parsons Brinckerhoff to provide this cost
update in the light of any recent technical developments. This present document reports
the results of that task.

Comparative cost estimates have been provided for 400 kV AC overhead line and
underground cable (UGC) options, and for a high voltage direct current (HVDC) voltage
sourced converter (VSC) underground cable option. In all cases the estimates assume
the full Tyrone — Cavan — Meath route would be built.

Alternative configurations of the HVDC options have been considered — in particular, the
use of 1500 MW capacity converters and HVDC circuit breakers, and exploitation of the
existing HVDC East-West interconnector. However, some of these technologies are still

% (Parsons Brinkerhoff, 2013)
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developing into commercial reality, and a separate 3-terminal link using 720 MW terminals,
as costed and compared in this document, appears to be the best techno-economic HVDC
option at present.

These cost estimates offer a comparison between alternative technologies for the N-S
Link, but do not attempt to include all the costs for the final N-S Link project. In particular,
other work at the three connecting substations, and work on other parts of the network that
might be required at the same time, is not included. We provide single line diagrams that
indicate, for each alternative, what equipment has been costed.

Whole-of-life cost estimates are presented — that is, the cost of planning and constructing
the equipment, and the cost of running it throughout its life. The discounted cash flow
technique is used to compare these lifetime costs; a discount rate of 8.1% is applied — see
Section 3.2 of this document (i.e. the PB Power report) for further details.

Our estimates for the full Tyrone — Cavan — Meath route are summarised in the following
table. Please note that the currency values here have been rounded to the nearest €5M.

Total: Turleenan - Kingscourt - Woodland €M
AC OHL (base HVDC-VSC
case) AC UGC UGC
Construction + IDC 125 890 990
Transformers and switchgear 40 45 15
Construction Total 165 935 1005
Lifetime running 55 90 110
40 year replacement 5 45 55
Whole of life Total 225 1070 1170
Lifetime difference above OHL (€M) | 0 845 945
Construction difference ratio (times) 1 5.7 6.1
Lifetime difference ratio (times) 1 4.8 5.2

The above costs are presented separately for each Company — NIE, and EirGrid — in
Appendix B of the PB Power Report.

In summary, the most cost effective solution for the proposed N-S Link would be an AC
overhead line, estimated to cost around €165M to construct and around a further 35% of
this to run over its lifetime.

An AC underground cable is estimated to cost over 5.7 times as much as AC overhead
line to construct, and would also cost significantly more than overhead line to run, over its
lifetime.

Similarly, HVDC UGC links would be expected to cost 6 times as much as AC overhead
line to construct, and would then cost twice as much as overhead line to run, over its
lifetime.”
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Further Specific Technical Studies and Reports of Direct Relevance to the
Proposed Interconnector

Overview

There are a number of other technical studies of relevance, two of which were specifically focused on
the proposed interconnection. These are:

e The ECOFYS Study (2008). A study on the Comparative Merits of Overhead Transmission Lines
versus Underground Cables, performed on behalf of the Irish Government;

e UK Electricity Transmission Costing Study (2012). This study was performed on behalf of the UK
Department of Climate Change (DECC) with the purpose of informing the Infrastructure Planning
Commission (IPC) in regard to the costs of feasible transmission options; and,

e The International Expert Commission (IEC) Report (2012). A review of the case for
undergrounding (all or part of) the Meath Tyrone 400kV power link, performed on behalf of the Irish
Government.

The objectives of each of these studies, and the conclusions set out in each of the associated reports,
are described in further detail below.

Study on the Comparative Merits of Overhead Transmission Lines versus
Underground Cables (ECOFYS)®

Separately to reports and studies commissioned by NIE and EirGrid, the ECOFYS “Study on the
Comparative Merits of Overhead Electricity Transmission Lines Versus Underground Cables”,
commissioned by the Government of the Republic of Ireland (via the Department of Communications,
Energy and Natural Resources[DCENR]) and published in July 2008 (the ECOFYS Study), had as its
brief “to provide the best available professional advice to the Minister on the relative merits of
constructing and operating overhead transmission lines compared to underground cables, having
regard to technical characteristics, reliability, operation and maintenance factors, environmental impact,
possible health issues, and cost”. The ECOFYS Study is available on the DCENR website.**

Chapter 3 of the ECOFYS Study refers to current international practice, and confirms in Table 3-1
(p-38) that globally, the vast majority (over 99%) of the 315kV-500kV transmission grid is by means of
overhead lines. In particular, it states that “Until now, 400kV to 500kV AC cables for transmission are
nearly exclusively used in short sections in urban areas and only rarely in open country’” (p.38).
Underground cables are generally used in areas of high population density or high land values —
generally urban areas - where it is difficult to find suitable overhead line routes. This is consistent with
the publicly stated positions of NIE and EirGrid on this matter, and with the conclusions of the PB
Power study. This is also consistent with PSU 11 (see Chapter 3 of this ES for further details).

The ECOFYS Study refers specifically to the example of Denmark, where approximately one-third of
the world’s HV underground XLPE® transmission cables have been laid; however, currently the longest
underground cable project implemented in that country is only 20km in length and consists of two
circuits divided by a transmission substation. In addition, the graph in Figure 3-5 of the ECOFYS Study
(p.41) shows that, by 2006, the combined length of all of the 400kV XLPE cables installed in Europe
was only 160km. The longest underground cable of 400kV or greater in the world (which is installed in
Tokyo) is 40km in length.

% ECOFYS, 2008.
 www.dcenr.gov.ie.

% XLPE, which stands for “cross-linked polyethylene” is the type of insulation most widely used for modern HVAC cables.
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Whilst decisions may be taken to underground lower voltage networks of distribution systems, this is
not normally applied to the higher voltage networks of transmission systems, as the technology
involved is substantially different and more demanding. The ECOFYS Study concludes in this regard
that while underground cables may, in general, “be justified with the growing number of successful
cases worldwide, care is required as most existing underground cable cases are not representative of
transmission” (p.51).

Chapter 4 of the ECOFYS Study provides generic information regarding design characteristics of the
various relevant technology options — namely 400kV AC overhead lines and 400kV AC underground
cables. The study concludes in this regard that “With more than 50 years of experience overhead lines
are state-of-the-art and are the reference technology for transporting large amounts of electric power
over distances of several hundreds of kilometres” (p.53).

Chapter 4 of the ECOFYS Study also provides information on the two variants of HVDC transmission,
referred to here as VSC (voltage source converter) and CSC (current source converter). The Study
concludes that, unless there was some very specific system requirement for a HVDC transmission
circuit, for the circuit lengths expected in Ireland, a case cannot be made for embedding a HVDC
transmission circuit in the HVAC network due to the higher capital costs and operating costs — “for
distances as discussed in Ireland, HVDC does not offer economic advantages in common transmission

system projects” (p.186).

Chapter 5 of the ECOFYS Study presents a comparison of specific techno-economic characteristics of
these systems, addressing issues of transmission system adequacy, operation and maintenance, and
costs. The conclusions of this Chapter are that from a capital cost point of view “overhead lines are the
most attractive option. This does not change significantly when operating costs are included to give a
whole life cycle analysis”. From a performance and power system adequacy point of view “The
expected Forced Outage Rate of underground cables are estimated by a variety of sources to be at
least one order of magnitude higher than that of overhead lines. From a transmission adequacy
perspective both technologies do not yet offer the same performance and, hence, are not equivalent’.
These conclusions are consistent with the stated joint position of NIE and EirGrid on this matter.

Chapter 6 of the ECOFYS Study is a comparison of the environmental impacts of the two technologies.
It opens with the quotation “Any economic or social development project will result in an insertion into
the environment and the reduction of the impact of this insertion has a cost:. Zero impact on the
environment is not a realistic possibility, and a balance is the key solution’. The Study then goes on to
compare the impacts of the two technologies under the following headings:

e Land Use;

e Geology and Soils;

o Water Resources;

e Ground Restoration;

e Ecology and Nature Conservation;
e Landscape and Visual;

e Cultural Resources;

e Traffic and Noise;

e Air Quality;

e Communities; and,

e Recreation and Tourism.

The findings of the comparative analysis are summarised in Table 6-1 of the ECOFYS Study. Not
surprisingly, both technologies are found to have an environmental impact but these impacts are
different for the different technologies. In general underground cables are found to have a greater
environmental impact than overhead lines in terms of Land Use, Geology and Soils, Water Resources,
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Ground Restoration, Ecology and Nature Conservation, Traffic and Noise and Air Quality. The impacts
of the technologies in terms of Cultural Resources are found to be similar in significance, while
overhead lines are found to have a greater environmental impact than underground cables in terms of
Landscape and Visual, Communities and Recreation and Tourism.

Of particular note, the ECOFYS Study distinguishes between perceived health risks associated with
EMFs, (though acknowledging that these can lead to an increased sense of anxiety within a
community), and actual health risks associated with EMF. In respect of actual health risks arising from
exposure to EMFs from transmission infrastructure, the ECOFYS Study concludes in this regard as
follows:

“Based on the limits published by the International Commission on Non-lonising Radiation
Protection (ICNIRP) [ICNIRP 1988] the WHO recommends a permanent exposure level to
magnetic fields below 100 uT and this recommendation has been adopted by the EU
(1995/519 EC) and many non-EU countries. EirGrid designs and operates transmission
assets according in line with these guidelines” (sic). (p.120)*

The ECOFYS Study notes that expected greater public opposition to an overhead line development will
tend to increase construction time for that development. On the other hand, the relatively limited
availability of high-voltage underground cables and associated components, and technical and civil
engineering construction challenges may impact upon the development programme and deliverability.

The ECOFYS Study was published in July 2008, and recorded the following primary conclusions
(Extract below; copy of letter attached at Appendix 4A):

e The Study notes that, internationally, diminishing public acceptance for new overhead lines has
become an important driver for the assessment of underground cables as an alternative. The Study
also reported the continued technology development in the field of underground cables at high and
extra high voltages;

e The Study stated, however, that the size and number of existing underground cables internationally
was limited and the majority of existing projects did not represent transmission connections in
conventional networks. It also noted that underground transmission cables can be expected to have
forced outage rates (likelihood of unplanned system breakdowns) which are at least ten times higher
than that of overhead lines. This is a severe limitation for underground cables. Currently,
underground cables do not therefore compare to overhead lines in terms of adequacy of the
electricity transmission system and in terms of reliability and security of electricity supply;

e For two case studies the Study revealed the capital costs of underground cables would be about five
times that of overhead lines and the lifecycle costs would be about three times that of overhead
lines”. Further, the Study noted that the cost estimates for underground cable proposals rely on
assumptions derived from limited experience and provisional industry information and could
therefore be even higher; and,

e In relation to electro-magnetic fields, the ECOFYS Study noted that EirGrid® designs and operates
overhead lines in compliance with WHO guidelines on magnetic field exposure. In practice, under
normal operating conditions in Ireland, magnetic field strengths directly under transmission lines are
as low as 10 — 20% of the WHO guidelines.

A key conclusion of the final ECOFYS Study was that “the difference in transmission adequacy is the
defining criterion when comparing the technologies. Other aspects certainly affect the technology

% Both NIE and EirGrid operate transmission infrastructure in accordance with established national and International guidelines.

¥ These are different cost ratio estimates from those given in the PB Power study commissioned by NIE and EirGrid. The
ECOFYS Study was a high level desktop study, whilst the later study performed by PB Power was a detailed study that was
based on specific information applicable to the transmission system on the island of Ireland and upon the actual terrain applicable
to the proposed connection route.

®NIE also designs and operates all overhead lines in compliance with the WHO guidelines.
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evaluation. However, any of the advantages of underground cables which were identified in the study
cannot compensate for the negative impact on transmission adequacy”.

It should be noted that there have been some advances in HVDC VSC technology since the ECOFYS
report was written. This was one of the reasons for commissioning the PB Power Costing Update. The
primary conclusions expressed in 2008 as above however are not affected by these changes and
therefore are still valid.

UK Electricity Transmission Costing Study (2012)%°

This study was performed by Parsons Brinkerhoff on behalf of the UK Department of Climate Change
(DECC) with the purpose of informing the Infrastructure Planning Commission (IPC) in regard to the
costs of feasible transmission options. The study and report, whilst commissioned by DECC and
National Grid, was overseen by the Institution of Engineering and Technology. The commissioning
organisations were excluded from the preparation of the report, except for a late review for factual
accuracy by National Grid.

Route lengths between 3 and 75 km, circuit capacities between 1600 and 3500 MVA, and the
technologies of AC OHL, UGC, and GIL (Gas Insulated Transmission Lines) were considered
alongside that of submarine HVDC. Amongst the main findings of the study (in regard to AC
technology) were the following:

e Overhead Line is the lowest cost transmission technology, with lifetime cost estimates for double
circuit 400kV connections varying between £2.2m and £4.2m per km, depending upon length and
circuit capacity; and,

e Underground cable, direct buried, is the next cheapest technology after overhead line, with lifetime
cost estimates for double circuits varying between £10.2m and £24.1m per km, depending upon
length and circuit capacity. Operating losses for UGC start at a higher base than those for OHL, but
are less sensitive to circuit loading.

Meath Tyrone Report, Review by the International Expert Commission'®

In July 2011 the Republic of Ireland’s Minister for Communications, Energy and Natural Resources, Mr
Pat Rabbitte TD, appointed an International Expert Commission (IEC) of three international specialists
to review expert literature already available both in Ireland and internationally, and report on the case
for, and cost of, undergrounding the Interconnector.

The Commission reviewed the findings of the TEPCO, TransGrid, ECOFYS and PB Power reports, with
their findings generally being upheld. The main comments relate to better understanding of the VSC
HVDC cable alternative that has emerged over the recent years since other reports were completed.
Notably however, the Commission was not persuaded by the ASKON report (see further below),
concluding that its findings were not consistent with industrial practice for other similar projects in
Europe.

The report of the IEC'' was published in January 2012. It examined five reference projects of
relevance in comparison with the proposed Interconnector. As a part of this examination the
Commission concluded that the technical solution must be designed to accommodate local conditions.

The report suggested that whilst HVDC had some advantages there were also issues relating to
installation costs, metal prices, a limited supply base, and cost uncertainty relating to this new
technology. These issues are due to the fact that there are only a small number of European projects
being considered and being constructed using this HVDC VSC technology presently. Of the 8

% |ET / DECC, 31 January, 2012 http:/www.theiet.org/factfiles/transmission-report.cfm

1% Meath-Tyrone Report, Review by the International Expert Commission, August — November 2011.

%' Available at www.dcenr.gov.ie.
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contracted projects in 2010/11 only one of these is to be operated higher than 320kV. From the
European examples considered, the France Spain 65km HVDC link was the only solely land based
Interconnector and was estimated to cost €750m for the project which includes a €120m 8.5km tunnel.

The Commission’s report stressed that an overhead line still offered significantly lower investment costs
than any underground cable alternative. The report specifically recommended against a fully
underground AC solution. However, the report observed that if the link was required to be
undergrounded, wholly or mainly, that it should incorporate HYDC VSC technology.

Other Reports to Note
ASKON Report (2008) (produced for NEPP):

This report was taken into account; it did not introduce any feasible new alternatives not already
considered. Further, the conclusions of this report were addressed in the IEC Report, which has been
referenced above. Notably the Commission was not persuaded by the ASKON report, concluding that
its findings were not consistent with industrial practice for other similar projects in Europe.

EirGrid Final Re-Evaluation Report (2013)

This report was also taken into account. lts findings did not raise any issues which occasioned further
consideration or assessment beyond that which has been described above.

A Summary of Conclusions drawn from independent expert studies and reports in
regard to alternative technology choices

The main findings from the various reports relevant to this particular project are as follows:

e The PB Power Study (2009) indicated that the vast majority (98%) of onshore EHV network in
Europe is overhead. It also indicated that there is a feasible UGC route search corridor for the
length of the proposed N-S connection. However, it estimated that an HVAC underground solution
would be over seven times more expensive that overhead, whilst HVDC would be more than eight
times more expensive (however see also the 2013 PB update to these figures, referenced below);

e The ECOFYS study highlighted that, to date, 400kV cable had only been installed in short lengths,
and mainly through urban areas (in locations where overhead lines are not achievable). The longest
XLPE transmission cable in the world (which is installed in Tokyo) is only 40km in length;

e The TEPCO report by the company responsible for the Tokyo cable highlighted that there would be
risks to continuity of supply associated with undergrounding the whole interconnector using HVAC
cable, due to resonance and the consequential failure of critical equipment;

e The TransGrid report indicated that in theory an HVDC connection could be made to work with the
existing network. However, for the loss of the existing 275 kV AC Tandragee — Louth circuits, there
would be a fault level close to the minimum design level required for operation of the Moyle
interconnector — again risking continuity of supply;

e The TransGrid report also highlighted that such an HYDC scheme would require a special protection
scheme that would adjust the HVDC power flow immediately after the loss of the Tandragee — Louth
interconnector. The report warns that such a “special protection scheme” would rely on remote
signals and would be prone to error and mis-operation.” The report also advised that there would be
difficulties in fully testing the installation, because testing would require the actual tripping of the 275
kV interconnector which would risk an all-island blackout;

e The IEC report recommended against the use of HVAC underground cables and confirmed that
overhead lines represent the technology option of choice. The report also indicated that, if
undergrounding was essential, then VSC HVDC technology with XLPE cables should be used.
However, although the IEC report drew this conclusion about the use of HVDC, it did not address
the specific technical issues raised in the TransGrid report regarding an HVDC option and did not

84



NIE

4.2.6

150.

151.

152.

153.

154.

155.

156.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 85

assess environmental impacts. Importantly, too, this IEC conclusion specifically ignored the future
need for additional connections along the proposed route.; and,

e The Technology and Cost Update (PB Power 2013) has concluded that an HVDC solution has
estimated the cost of the HVDC alternative to be around six times more expensive than the
proposed AC overhead option.

NIE’s Review and Consideration of HVYDC Technology as an Alternative
to HVAC Technology for the Proposed Interconnector.

In 2009 when preparing the ES associated with the 2009 application for planning approval, NIE
considered HVDC technology as an alternative to the then AC proposal. NIE’s conclusion at that time
was that HVDC is not an acceptable alternative to the proposed AC solution since:

e |t would not be the least cost technically and environmentally acceptable solution;
e |t would not facilitate future grid connections and reinforcements; and,

e lts use would not be in compliance with good utility practice.

This conclusion was supported by the findings of the ECOFYS Report and also by the findings of the
PB Power and TransGrid Reports, both of which were commissioned jointly by EirGrid and NIE (see
above).

The publication in January 2012 of the report by the International Expert Commission (IEC), although
supportive of the conclusion that overhead line remains the technology of choice, alluded to the
possible acceptability of HVDC technology for this Proposed Development. As noted above, the IEC
has indicated that if the proposed Interconnector were required to be placed underground, then the fast
developing HVDC VSC technology would be technically capable of performing the required functionality
and would therefore become a viable alternative.

NIE is familiar with the latest developments in HVDC technology, and notes that HVDC VSC
technology has been applied to the design and construction of the recently commissioned East-West
Interconnector that connects between Ireland and Britain and which is owned and operated by EirGrid.
This 500MW East-West Interconnector is the largest and most modern VSC HVDC system in operation
in the world today. The only significant differences between the version of VSC HVDC employed on
the East-West Interconnector and the next version of VSC HVDC is that the efficiency of the conversion
process in the newer version has been improved, thus reducing the electrical losses, and the DC
voltage has increased, allowing greater power capacity.

NIE has considered the latest position in relation to the most up to date technology as part of a
thorough assessment of a VSC HVDC circuit versus a standard high voltage AC circuit for the
implementation of the proposed Interconnector against the following Key Objectives (KO).

KO1 - Compliance with all relevant health and safety standards

Both options are equally compliant.

KO2 - Compliance with system reliability and security standards

Both technologies can be considered to be reliable in their own right. However the proposed
Interconnector will form the North — South backbone of the ‘all-island’ transmission network, and is
required in order to enable the two networks, north and south, to operate as if they were one network.
This is a very different requirement to that of the East-West Interconnector which connects between
two independently operated networks. To the Irish transmission system, whenever the East-West
Interconnector imports electricity from Britain, it appears like a source of electricity, equivalent to a
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generation station, with the quantity of power imported being controlled by the operator. Conversely,
whenever the East-West Interconnector exports electricity, it appears to the Irish transmission system
as a consumer of electricity. In either case, it acts at the periphery of the network, controlled by human
intervention in a pre-planned manner.

However, operation of the proposed North-South Interconnector would be quite different. It would be
an integral part of the ‘all-island’ meshed network, and as such would have to react instantaneously to
dynamic system changes such as rises and falls in system demand, and sudden and unplanned
changes in system configuration due to trips on other circuits. If the proposed Interconnector is of
standard AC design then it would achieve these requirements naturally and instantaneously, without
any input from a human operator.

A DC installation, on the other hand, would not naturally integrate within an AC network and will not
react to such changes unless prompted to do so by a controller. In these circumstances, a human
operator would not be able to react quickly enough, so the control would have to be computerised.
Such a control system would be bespoke and very complex, and would require ongoing maintenance to
ensure it continued to match the developments of the transmission network, since its mal-operation
could well result in the collapse of the entire ‘all-island’ electricity system. Such a scheme was
developed for the Nelson River HVDC scheme in Manitoba Hydro in Canada. Whilst this scheme has
operated successfully to date, TransGrid pointed out that this type of scheme is prone to failure.

Taking such unnecessary risks with the Irish economy when there is an appropriate alternative has
been rejected by the transmission system operators, and for these reasons NIE cannot recommend the
use of HVDC in this main interconnected system application.

KO 3 - Integration within the Northern Ireland Transmission Network

There is currently only one high capacity AC Interconnector linking Northern Ireland and the Republic of
Ireland — the 275 kV AC Tandragee — Louth double circuit overhead line. If VSC HVDC technology
were applied to the proposed Interconnector, the loss of the 275 kV AC interconnector would result in
synchronism having to be maintained by existing 110kV low capacity cross-border connections. This
could be successful only if the power flow on the HVDC link was automatically and continuously
controlled using a complex special control system to manage the power balance between the two ends
of the interconnector. NIE and EirGrid both consider this approach to present considerable risk to
continuity of supply for the whole island system, due to voltage and frequency instability.

This reliance upon the 110 kV connections close to, and across, the border would raise their strategic
importance, leading to difficulties in scheduling their maintenance.

Additionally, there would also be a need to ensure that any application of an HVDC link for further
interconnection would not interfere with the correct operation of the existing Moyle (LCC HVDC)
Interconnector between Northern Ireland and Scotland. This becomes a very difficult and uncertain
task because automatic computer controls would need be specified, written, and tested, to
accommodate system conditions across the whole island. (It is also likely that the Moyle interconnector
controls would need to be modified to accommodate the operations of a new HVDC Interconnector
between Northern Ireland and the Republic of Ireland.)

It is NIE’s view that, while theoretical studies indicate that the HVDC option could deliver a secure
supply over a number of scenarios, there are also a number of credible scenarios under which the
HVDC option is not technically acceptable. This is due to the complexity of the control systems and
communications required to be designed and operated between the existing 275kV and 110kV
interconnectors and any new HVDC Interconnector, in a timeframe that would require only an
automatic response with no manual intervention. It is noted that any mal-operation of such an
automatic control system would be very likely to result in widespread voltage and frequency instability,
which in turn would probably lead to system collapse.

NIE therefore concludes that an HVDC option for integration into the all-island transmission system
presents much greater risk than an AC option, as well as higher cost.
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KO4 - Environmentally acceptable solution

Both the DC and the AC technologies theoretically could be installed in such a way as to be
environmentally acceptable (subject to the differing environmental impacts of overhead line installations
compared to underground installations).

KOS5 - Technically acceptable solution

Both the DC option and the AC option are theoretically achievable with current technology. Both
technologies can demonstrate a proven track record, although HVDC VSC converters of the capacity
envisaged for the proposed Interconnector are not currently commercially available, and not expected
to become available for many years to come.

However, “achievable” does not mean acceptable, since it is important to consider both operational
risks, and any inhibitors to future development being built into the system. The system operator in the
Republic of Ireland has expressed concern with regard to the complexity and risk of operating the DC
option in an AC system and has cautioned that “taking such a risk when there is a technically superior
and less risky option readily available is unnecessary” (EirGrid Final Re-Evaluation Document 2013).
SONI has endorsed this view.

Be the least cost, technically and environmentally acceptable solution

Given that both the DC option and the AC option can be installed in such a way as to be technically
feasible and environmentally acceptable, it is the cost difference which will be the deciding factor in the
context of this criterion. The International Expert Commission (IEC) estimated that the standard AC
circuit would cost €167m whereas the DC alternative would cost €500m. That is a difference of €333m.
This estimate was, however, made on the basis of the Commission’s understanding that EirGrid had no
identified strategic need for a future AC transmission connection point in the vicinity of Kingscourt, Co
Cavan - such that only two AC/DC conversion stations were required.

The Cost and Technology Update Report compares the expected costs of the two technologies after
taking full account of the required transmission system functionality (which would require three
separate system connection points). The report concludes that, for the circumstances applicable to the
overall interconnection development, a HVDC VSC scheme would be approximately six times more
expensive over its lifetime than the AC overhead line currently proposed. The overall additional lifetime
cost being in the order of €945m

The significant additional cost of the HVDC VSC technology is such that it would fail to meet this
criterion for this reason alone.

KO7 - Providing a power carrying capacity in the region of 1,500MVA, and connecting
between appropriately robust points'® on the transmission networks north and south of the
border

Both technology options are equal under this criterion.

KO8 - Facilitating future grid connections and reinforcements

All circuits forming a meshed transmission network have the potential to be ‘tapped’ into at an
intermediate point to provide a new grid connection or reinforcement sometime in the future.

If the Interconnector were to be implemented using HVDC technology, then the cost and complexity of
additional connections would be much more significant than for the AC option and would therefore limit
future options for network development and extension.

192 The meaning of ‘appropriately robust points’ in the context of this ES is explained in Section 2.4
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In addition to the excessive cost of tapping into a DC circuit, a ‘multi-terminal’ DC circuit requires
significantly more complex control systems with each additional connection point, thus increasing the
already unacceptable risk of mal-operation.

The poor facilitation of future grid connections and reinforcements presented by the DC option makes
the use of HVDC technology for the implementation of the proposed Interconnector unacceptable to
both NIE and EirGrid.

KO9 - Compliance with good utility practice’®

There are no working examples anywhere in the world of a DC circuit embedded in a small and isolated
AC transmission network such as that on the island of Ireland. The examples of planned DC
interconnectors in Europe that were identified in the IEC Report (that is the proposed France-Spain
Interconnector and the proposed Norway — Sweden Interconnector) are not comparable with the
proposed Interconnector.

The electricity networks in those four countries are much larger and stronger than that in Ireland and
they already have multiple AC interconnections with each other. The France / Spain and Norway /
Sweden Interconnectors will therefore not be expected to perform the same function as that of the
proposed Interconnector, and they will not be as critical for overall system security as the proposed
Interconnector would be for the ‘all-island’ network.

Based on the above, it is clear that implementing the proposed Interconnector using HVDC technology
would not be considered as ‘complying with good utility practice’ or ‘good international practice’.

Overall Conclusion on a DC circuit as an alternative to a standard AC circuit

The IEC concluded in its report that, if the proposed North-South Interconnection Development must be
implemented using underground cable, then “with today’s technology the best solution is a VSC HVDC
solution combined with XLPE cables”. Whilst noting this conclusion, NIE does not consider that the
Interconnector should be undergrounded (see below). Based on this judgement, NIE is of the opinion
that a VSC HVDC circuit would be vastly more expensive and technically inferior to a standard AC
solution, and is therefore is not an acceptable option for the proposed Interconnector.

Consideration of “Partial Undergrounding”

Overview

The initial identification of Transmission Alternatives for evaluation recognised that if an environmental
impact assessment were to conclude that an overhead line would be environmentally unacceptable in
certain identified sections of the interconnector route, then a theoretical alternative might consist of a
partially underground solution in which underground cable technology would be applied to those
particular sections of the primarily overhead line route.

A “hybrid” option employing a mix of AC overhead line and DC underground cable is not practical
because of the requirement for large and very costly AC/DC converters at each point of change
between the two technologies. NIE’'s consideration of a partially underground alternative is therefore
limited to a fully AC circuit employing AC overhead line in combination with a section (or sections) of
AC underground cable.

When considering partial undergrounding for a 400 kV AC circuit, it is essential to understand the
environmental, technical and cost implications of such a development. These issues are assessed in

'3 Note: Compliance with good utility practice does not preclude the use of innovative practices, methods or technologies;
however, when such innovative practices, methods or technologies are under consideration, the accompanying risk of failure and
consequence of such failure must also be considered.
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general terms in a joint position paper prepared by Europacable and ENTSO-E that was submitted to
the European Commission in December 2010 (Feasibility and Technical Aspects of Partial
Undergrounding of Extra High Voltage Power Transmission Lines (December 201 0)104 The joint paper
“merges the experience European Transmission System QOperators (TSOs) have gained with the
inclusion of underground EHV cables into their transmission networks over many years with the
technical expertise of the leading XLPE EHV cable systems manufacturers in Europe”.

The implications of partial undergrounding for the proposed Interconnector are considered below.

Partial Undergrounding - Environmental Issues

The size of the underground cables that would be required for the Interconnector are such that they
cannot be installed along the routes of public roads, as most existing roads within the vicinity of the
proposed overhead line route are not sufficiently wide. The only practical option would be to install the
cables directly across the land. This would have the following environmental implications.

The construction effort associated with the installation of the underground cable section would be
considerably greater than that of the overhead line. Installation of the cables would require a
construction swathe, some 20 metres wide — similar in width to a dual carriageway (PB Power 2009), to
be cut through the countryside. This swathe would include a “haul road” able to accommodate vehicles
to transport cable drums weighing 45 tonnes or more, as well as and large cranes for offloading and
equipment handling. This would result in much greater disruption to farming activity and disruption to
the wider community than would arise from the relatively minor works associated with construction of
the proposed overhead line (as described in Chapter 5 and the assessment chapters of this ES).

The underground cable construction swathe would have to cut through every hedgerow in its path.
Gaps in the hedgerow would need to be replaced with fences or other non-vegetation barriers, since
deep rooted vegetation cannot be permitted to grow in proximity to underground cables for safety
reasons. This is unlike the case of the overhead line where in many cases the line will sail right over
the hedgerows without unduly interfering with them. In circumstances where an overhead line tower is
positioned straddling a hedgerow, a section of the hedgerow will be affected during construction, but it
will be allowed to re-establish itself afterwards, only requiring periodic management of the hedgerow to
prevent its interference with the overhead line.

No buildings, deep rooted trees, or deep ploughing are permitted within a cable reserve to ensure
safety and future access. That reserve would coincide in width with the construction swathe, that is, it
would be around 20 metres wide, so the application of an underground cable for any section of the
proposed route inevitably sterilises those swathes of land from future development. Buildings can, and
have been, constructed below overhead lines as long as sufficient height clearance is provided (see
Chapter 7 (EMF) and Chapter 14 (Community Amenity and Land Use) of this ES for further discussion).

It would be necessary to have a 400kV compound at every location where the 400 kV circuit changes
from overhead to underground. Where such a facility is required solely for the purpose of
accommodating a transition between underground cable and overhead line, it is known as a ‘transition
station’ and has the same appearance as a small 400kV substation. It would require a land area of
about one hectare and would consist of an inner compound enclosing the live high voltage equipment,
and a small building, with a buffer strip around the compound to accommodate an earth berm, and / or
vegetation, for screening.

104
http://ec.europa.eu/energy/infrastructure/tent_e/doc/off_shore_wind/2010_annual_report_annex7_en.pdf
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lllustration 4.1: Example of a 400kV Underground Cable to Overhead Line Transition Station

Partial Undergrounding - Technical Issues

Inserting a section of cable into an overhead line circuit will have a negative effect on the reliability and
performance of the overall circuit. The latest fault statistics confirm that, on a kilometre for kilometre
basis, 400 kV overhead lines have a much better service availability record than 400 kV underground
cables. If a hybrid arrangement were to be applied to the proposed Interconnector, then it would require
two cables per phase in order to achieve the required power carrying capacity. This would substantially
increase the size and impact of the transition stations described above.

The risk to transmission system stability associated with the installation of a long length of EHV
underground cable exists regardless of whether that long length of cable forms an entire underground
cable circuit, forms a single section of a hybrid overhead / underground circuit or is made up of multiple
shorter sections of underground cable within a single hybrid overhead / underground circuit. As a
result, some utilities have set down the maximum permissible single length of EHV underground cable
that can be installed on their transmission system either as a single underground cable circuit or as part
of a hybrid overhead / underground circuit and the maximum permissible cumulative length of EHV
underground cable on the system. In the Netherlands for example, the maximum permissible length of
a single 400kV underground cable is 20 km. In practice, the longest 400 kV underground cable circuit
installed in Europe to date is a 20 km long cable installed in an air conditioned tunnel in London. When
considering what should be the maximum permitted length of 400 kV underground cable on the island
of Ireland, EirGrid, NIE and SONI needed to take account of the accompanying risk of circuit failure and
consequence of such failure. The transmission system on the island of Ireland is much smaller than
that on the island of Great Britain and of course much smaller than that of mainland Europe, to which
the system in Netherlands is connected. The transmission system in Ireland is therefore able to
accommodate much shorter lengths of 400 kV underground cable than is the case in say Great Britain
or the Netherlands. The Transmission System Operators TSOs and the Transmission Asset Owners
(TAOSs) in Ireland are also much smaller and less well resourced than their counterparts in Great Britain
and the Netherlands, and a prudent operator approach (good utility practice) thus dictates that they
must carry correspondingly smaller risk.

Based on this EirGrid, NIE and SONI have determined that the maximum length of 400 kV underground
cable that can be installed as part of the entire Meath-Tyrone interconnection development circuit must
be considerably less than 20 km, whether installed in one continuous length or in an accumulation of
shorter lengths. It should be noted that any application of EHV 400kV underground cable will reduce
the future capacity of the entire electrical network to accept the use of underground cables elsewhere
on the network in the future. NIE does not consider that there is any section within the proposed
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overhead line route that presents technical or environmental constraints of sufficient magnitude to
require the use of underground cable.

Partial Undergrounding - Cost Issues

The Technology and Cost Update (see section 4.2.4.12) contains the most detailed site specific cost
comparison of underground cable and overhead for the proposed overall interconnection development
circuit carried out to date. The report found that a single km of 400 kV HVAC underground cable would
cost on average around €5.4 million more than the equivalent OHL.

Depending upon the length of an underground section of circuit (and therefore the facilities required at
each end), transition stations could add an additional €5 - €20 million (approximately) per installation.
Two such transition stations would of course be needed for each section of underground cable.

Underground cables are electrically capacitive in nature. Capacitance produces a form of ‘reactive
power’. Every km of a 400 kV AC underground cable typically ‘produces’ about 10 MVArs (megavolt
ampere reactive) of reactive power, while a comparable 400 kV OHL will only ‘produce’ 0.5 MVars, a 20
fold difference. Reactive power due to capacitance has two cost implications: it leads to additional
thermal losses and, depending upon the circuit loading, can also cause the system voltage to rise in
proportion to the cable length. Regarding this second aspect, if the cable is sufficiently long the voltage
will eventually rise above the design rating of the cable. Exceeding the voltage rating of a cable, even
by a small margin, will result in an acceleration of the ageing process of the insulation and ultimately
premature failure of the cable.

The capacitance produced by the underground cable can be cancelled out by installing appropriately
sized reactors. The process of controlling capacitance by installing reactors is known as ‘reactive
compensation’. If the accumulative length of the AC underground cable is of sufficient length to require
reactive compensation then this would add substantially to the project cost, and increase the land take
at one or more of the transition compounds.

Conclusion on a Partial Underground option for the Proposed Interconnector

A partly undergrounded AC circuit (with a limited aggregate underground route length) may be
technically feasible, where the substantial additional cost, and the additional environmental impacts can
be proven to nevertheless offer an environmentally advantageous and cost effective way of overcoming
an otherwise unavoidable environmental or technical constraint to an overhead line. However, NIE
does not believe that any section of the proposed overhead line route presents either technical or
environmental constraints sufficient to justify either the additional cost or the additional environmental
impacts arising from the inclusion of an underground cable section.

Evaluation and Assessment by the Transmission System Operator

SONI, as the Transmission System Operator of Northern Ireland, fully endorses and supports the full
content of the EirGrid Re-Evaluation Report (2013) and has specifically identified Sections 3.2, 3.3, 3.4,
3.5, 3.6, 3.7 and 3.8.

In their January 2012 submission to the PAC SONI stated:

“With regard to the interconnector, SONI would express a preference for the
construction of an overhead line. This preference is predicated on the comparative
operational impacts of overhead and underground technologies. Fault outages on
underground transmission cable systems can be difficult to locate, and can take
significantly longer to repair. As a result, the total outage time tends to be
substantial. On the other hand, faults to overhead transmission systems tend to be
easily located and repaired. This minimises the total outage time and therefore,
the operational impact. The loss of an underground interconnection for an
extended period imposes system security restriction which would result in higher
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costs to customers. SONI is also aware that extra high voltage underground
transmission cable options present technical complexities which may adversely
impact its ability to manage the transmission system voltage profile.”

Expression of Support by the Regulatory Authorities for the AC Overhead
Option

By letter from the Single Electricity Market Committee dated 30 April 2013, the two Regulatory
Authorities on the island (the Utility Regulator and the CER) expressed support for the AC overhead
option because of the excessive costs associated with the underground option:

“Of course the project must not only be progressed quickly but also cost effectively.
The Committee understands from the Irish government review that the cost for the
undergrounding of the project would be significantly higher than the AC overhead
line construction employed elsewhere in Europe. The regulatory authorities would
therefore be of the view that customers should not be expected to pay for any
unnecessary costs associated with undergrounding of the cables given there would
be no enhancement in service.”

NIE Overall Conclusions and Observations in Regard to the evaluated
transmission technology alternatives

Having at all stages engaged a process that:
e incorporated due regard for the likely significant environmental impacts;
¢ included consideration of the conclusions drawn by the above independently commissioned reports;

e has taken full account of the further review and assessment of HVDC technology and partial
undergrounding solutions as described above; and,

e has recognised the clear views of the Transmission System Operator and of the Regulatory
Authorities.

NIE’s conclusion is that an HVAC overhead line is the most appropriate technology choice for the
proposed Interconnector.

Operating Voltage and Circuit Configuration

Consideration was given jointly by NIE and EirGrid to operating voltage alternatives of the proposed
Interconnector and, specifically, whether the Interconnector should be constructed and operated at a
voltage of 400kV or 275kV, and whether it should be configured as a single circuit arrangement or as a
double circuit arrangement.

As noted in Chapter 2, Need, the transmission network in Northern Ireland primarily comprises a 275kV
double circuit system, which has been designed to operate at voltages up to 400kV. In the Republic of
Ireland, the Moneypoint power station is linked to the major load centre of Dublin by 400kV single
circuit lines, one of which terminates at the Woodland sub-station (being the southern terminus of the
proposed overall development).

Consideration has been given to constructing the proposed Interconnector with an operating double
circuit design of 275kV, matching existing circuit operation in Northern lIreland, thereby meeting
minimum technical requirements in the short term. However, such an alternative would have no longer-
term or lifetime cost saving in comparison with a single circuit 400kV option. In comparison, the 400kV
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option results in better power sharing with the existing interconnector, better voltage performance, and
reduced power losses.

The circuit design and operating circuit voltage are both important variables which determine the
eventual size, scale, and ultimately, appearance of the supporting steel towers that would need to be
constructed to facilitate an overhead transmission line. These variables therefore have a direct
influence on potential landscape and visual impacts arising from the proposed overhead line. It is
acknowledged that the scale of a single circuit 400kV overhead line is likely to have a greater
environmental impact than a single circuit 275kV overhead line. However, a single circuit 275kV
overhead line would not be able to deliver the required 1,500 MW capacity (see section 2.5.7 of
Chapter 2 Need of this ES). The taller towers required for the double circuit 275kV line that would be
necessary in order to deliver the required 1,500 MW capacity have a greater visual impact than those
required for a single circuit 400kV overhead line. There would effectively be no difference between the
two options in terms of land requirements.

Overall, having regard to these factors, and including due consideration of environmental impact, NIE
and EirGrid determined that a 400kV single circuit arrangement represented the most appropriate
selection for the proposed Interconnector. This conclusion was accepted by both of the relevant
regulatory authorities (the Utility Regulator and CER).

Consideration of Design Alternatives for the Preferred Transmission
Option

In order to select the type of tower to be used along the proposed overhead line route, NIE and EirGrid
jointly commissioned a visual assessment of technically feasible 400kV single circuit tower types (see
Appendix 4C for Report Turleenan - Kingscourt 400kV Project Visual Assessment of New Tower
Outline 2007).

Four basic tower designs (NL 401, CIVI-1, CVVV-l, Inverted Delta) were identified as capable of
meeting the technical requirements, and all of these were assessed in order to evaluate the
comparative level of visual impact associated with each of the tower designs. The design assessment
report is attached at Appendix 4C.

All of the tower designs were symmetrical in form with similar weight, footprint and finish. The span
lengths would be the same, resulting in a similar frequency of supports along a given length of
overhead line, and they would also each have had a similar capacity for flexible routeing. The overall
height of the towers was also similar with the exception of the Inverted Delta tower type which was
taller by 2.5m.

The main difference in the visual appearance of the towers and consequently their ability to
successfully be accommodated into the landscape related to the specific design features, density, and
outline complexity and phasing arrangements. The NL-401 design features were such that a relatively
denser and more complex structure was created although the phasing arrangement was relatively
compact and simple. Tower designs CIVI-1 and CVVV-1 followed a relatively similar structure although
the phasing arrangement and design density were more complex in tower CVVV-1 than CIVI-1
increasing the towers visual prominence. The increased height of the Inverted Delta tower, combined
with its greater width and bulk, created the most substantial and visually prominent form out of all the
structures.

The tower types were ranked in order of preference, and tower type CIVI-1 was considered to have the
least visual impact of the alternative tower designs, and was therefore chosen as the preferred tower
type for the Proposed Development.

NIE has during 2012 performed a further review of available and fully type tested tower designs, and
remains of the view that the CIV-1 tower design is the most appropriate for this particular application.
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Part Two: Overhead Line Routeing and Substation Site
Selection

Introduction

Part Two of this Chapter 4 describes the process undertaken by NIE to evaluate alternative positions
for the connection point to the transmission system in Northern Ireland (NI), and viable route corridors
for an overhead transmission line between the selected connection point and the transmission system
in the Republic of Ireland (ROI). It describes the process of detailed route selection within NI and the
issues and options evaluated as part of a process to determine the finalised route for the proposed
overhead line.

Part Two also describes the process undergone to evaluate alternatives for location, design and layout
of the proposed substation.

Article 41 of Schedule 9 to the Electricity (NI) Order 1992 requires the holder of an electricity
transmission licence to have regard to the need to conserve the natural beauty and amenity of the
countryside and do what it reasonably can to mitigate the effect of its proposals on the natural beauty of
the countryside. As a transmission licence holder, NIE is therefore required to consider technical,
economic and environmental issues as a fundamental part of any proposal for transmission system
development.

The substation site selection and overhead line routeing process described in this Part Two of Chapter
4 has been performed in accordance with NIE’s objective to minimise the environmental impact of the
Proposed Development in accordance with its published Guidelines.

For the reasons set out in Part One of this Chapter, NIE determined that the proposed transmission
interconnection should be secured by means of an AC overhead transmission line. All of the potential
connection routes described in this Chapter were therefore determined and evaluated on the basis of
an overhead transmission line construction.

Overall Process Description

The key stages within the site selection and routeing process are described below.

Identification of system connection options (See Section 4.3.3 Below)

The identification, analysis and selection of potential technical options for achieving an effective
electrical connection between the transmission systems of NI and the ROI.

The technical evaluation of identified connection options (See Section 4.3.4 below)

The technical evaluation of each identified option against key performance criteria, having regard to the
need for development of a technically feasible, reliable and economically viable overhead line
connection option.

The evaluation of preferred study areas and the identification of route corridor options. (See
Section 4.3.5 below)

High-level consideration of alternative study areas derived from the preferred connection options and
route corridor options within these study areas; having regard to the nature of electricity transmission
infrastructure, the strategic objectives of the proposed Interconnector, and the environmental
imperative to present the lowest reasonably achievable impact on the human and natural receiving
environment; resulting in the determination of a preferred electrical connection option and a preferred
geographic route corridor for further development.
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Overhead transmission line route selection (See Section 4.3.6 below)

Detailed line routeing including tower positioning for the full length of the proposed overhead line within
Northern Ireland.

Substation site selection (See Section 4.3.7 below)

Detailed consideration of alternative substation sites.

Alternatives to substation technology and design (See Section 4.3.8 below)

Detailed consideration of alternative technology and designs within the preferred substation site.

The development process described above required decisions to be taken at key stages, based upon
available economic, technical and environmental information. When preferred options were identified,
this did not preclude returning to other options if, on further detailed study, the preferred option was in
fact shown to be unfeasible.

|dentification of System Connection Options

NIE and EirGrid have worked together over a period of many years to determine joint proposals for the
selection of transmission system connection points and for the geographic positioning of the
infrastructure needed for further interconnection between the two transmission systems. The
transmission systems in Ireland are illustrated in Figure 4.1, attached separately in Volume 4 of this ES.

The starting point for identifying preferred system connection options, from which to route the proposed
Interconnector, was extensive technical analysis. NIE and EirGrid performed load flow simulations
based upon a wide range of scenarios. Load flow analysis of this type examines possible energy
transfer requirements arising from a combination of events such as system or power generation
failures, locational changes in either power generation sources or customer demands for electricity, and
underlying forecasts of energy demand changes. Load flow and fault analysis simulations were used to
determine the most effective methods for connecting the two transmission systems in the context of
their ongoing operational requirements. Load flow analysis considered the power systems in normal
operation and identified future expansion of the power system. Fault analysis considering the impact
faults would have on the remaining network. Dynamic and stability analyses were also performed to
investigate whether the connection options would perform as expected. These studies consider the
frequency disturbance and its consequences on the stability of the network.

Technical analysis was undertaken over the period from 2001 to 2004. The primary purpose was to
quantify the potential improvements in transmission capacity and system security that would be
provided by each of the interconnection options. Six development options were identified, as
summarized below and illustrated in Figure 4.2. The suitability of these options is discussed in the
following section.

Connection Option 1: Multiple 110kV Development

This option consisted of the development of 110kV transmission lines between existing substations:

¢ Coolkeeragh, County Londonderry — Trillick, County Donegal;
e Tandragee, County Armagh — Lisdrum, County Monaghan; and,
¢ Newry, County Down - Louth, County Louth,
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Connection Options 2, 3, 4 & 5: 275kV/400kV Development

Several options were considered based on the geographic location of appropriate connection points on
the existing 220kV and 400kV transmission systems in the ROI and the 275kV network in NI. These
options were:

e Connection Option 2: Eastern Option

This option involved reinforcing the existing double circuit transmission line connection between
substations at Tandragee, County Armagh and Louth, County Louth by constructing a further
transmission line connection to be operated at either 275kV or 400kV.

e Connection Option 3: Western Option

This option was based on a new 275kV transmission line connection between Coolkeeragh, County
Londonderry and Srananagh, County Sligo.

e Connection Options 4 and 5: Mid-Country Options

These options were based on a new 275kV or 400kV transmission line connection between Drumkee,
County Tyrone and potential connection points at Arva (Option 4) or Kingscourt (Option 5), both in
County Cavan.

Connection Option 6: Up-rating the Existing Interconnector

The up-rating of the existing interconnector, which comprises a double circuit 275kV overhead line
between Tandragee and Louth substations, was also considered. The existing interconnector has a
design capacity of 1,500 MW; however, in practice the useable transfer capacity is only 450 MW,
primarily owing to the severe transmission system stability consequences that might arise from the
sudden and unforeseen loss of both of the existing interconnector circuits at the same time (see
Chapter 2 Need). If the existing Interconnector was run at design capacity, and there was a major
incident (such as severe weather) affecting both circuits on the double circuit tower line, then large
blocks of customers would be off supply for protracted periods of time.

Technical Evaluation of Identified Connection Options

Further analysis was carried out on each of the connection options described above in order to
evaluate each in relation to technical performance and suitability for the fulfilment of the need as set out
in Chapter 2.

A summary of the technical findings in respect of the connection options is set out below:

Connection Option 1: Multiple 110kV Development

Transmission system analysis carried out in respect of this option found that multiple additional 110kV
circuits would not increase net transfer capacity in either direction. This option was thus determined not
to meet the strategic needs and objectives for the proposed Interconnector.

Connection Option 2: Eastern Option

Transmission system analysis carried out in respect of this option found that it would offer increased
power transfer capability in both directions. However, the transmission line connection would terminate
in the Louth substation and the Tandragee substation, the same substations as the existing
interconnector. Thus, because the routes of the new and existing transmission line connection would
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not be sufficiently separate, there remained a risk of operational system separation arising from the
concurrent loss of all interconnector circuits.

Connection Option 3: Western Option

Transmission system analysis carried out in respect of this option found that it would increase power
transfer to the Republic of Ireland, facilitate power transfer out of the existing Coolkeeragh power
station near to the Coolkeeragh connection point, and help support the 220kV network in the north-west
of the Republic of Ireland. However, this option would connect weaker and more peripheral parts of
both networks, and the transfer capacity to Northern Ireland would be poor compared with other
connection options.

Connection Options 4 and 5: Mid-Country Options

Transmission system analysis carried out in respect of these options found that they would significantly
increase transfer capabilities in both directions. They would also offer physical separation from existing
interconnection, thereby reducing the risk of concurrent failure.

Connection Option 6: Up-rating the Existing Interconnector

The unused capacity of the existing interconnector can only be utilised in circumstances where a
second, and entirely independent interconnector, is able to immediately absorb the additional load
arising from the sudden loss of either or both of the circuits on the existing interconnector. If the
transmission system cannot adequately respond to the loss of any given circuit at any given time then
there is a high risk of loss of system stability and the operational separation of the transmission
systems in Northern Ireland and the Republic of Ireland. In such circumstances, there is a high risk of
widespread and extended loss of supply. Unnecessary exposure to this risk is normally considered
unacceptable by system operators. It follows therefore that no option based on uprating of the existing
interconnector could address the risk. Only a physically separate circuit could do this.

As a result of this analysis, the Mid-Country options were identified as the preferred technical options,
although the Eastern option was also carried forward as constituting an option that was also potentially
feasible from a technical perspective.

Evaluation of Preferred Study Areas, the Identification of Route Corridor
Options and the Selection of a “Preferred Route Corridor”

General Approach

The preferred connection options, the two Mid-Country options and the Eastern option were then
assessed in terms of environmental, technical and economic considerations.

Two study areas based on the preferred connection points were identified. These were contained
within an overall geographical area that had a northern boundary defined by the existing 275kV double
circuit overhead line between Tandragee and Dungannon, and a southern boundary corresponding to
the existing 220kV overhead line between Louth and Flagford. The study areas are described in more
detail below.

NIE and EirGrid jointly agreed a scope of works for undertaking environmental, technical and economic
feasibility studies of the identified study areas and route corridors applicable to each connection option
and covering broad geographic areas both north and south of the border.

The constraints mapping and environmental evaluation processes in Northern Ireland and in the
Republic of Ireland were undertaken by NIE and EirGrid separately. However, during this evaluation
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period, there were ongoing and regular co-ordination meetings between the companies, including joint
review of evaluation documents, in order to ensure a consistent approach.

Environmental, Technical and Economic Approach
NIE’s environmental analysis involved the following elements:

¢ The development of a physical and environmental constraints map based on:

o Physical/terrain issues which could potentially impact on construction and maintenance of a
route within each study area, including, inter alia, identification of topography and elevation,
urban and rural development, road crossings (particularly major road crossings), geology and
soils, quarries/mines/airstrips.

o Environmental constraints to identify and address key environmental issues arising in respect
of each study area. This included, inter alia: ecology and nature conservation designations,
known nature conservation areas of interest (available ecological data sources), landscape
designations, landscape character, land zoning (including settlements), archaeology and
cultural heritage, community sites, tourism amenities, water bodies and large watercourses;

¢ As landscape and visual and ecological impacts were considered to be likely to cause the most
significant environmental impacts, NIE’s advisers included a landscape architect and an ecologist
from this preliminary stage;

e Reference to guidelines for electricity development, including the Holford Rules and NIE’s

Guidelines for NIE Networks and the Environment'® ;and,

e The salient environmental features of the area were further investigated by means of surveys and
other sources of geographical and environmental information.

Technical and economic analysis was applied to the identified study areas and route corridor options.
In accordance with NIE’s general obligation under Article 12(2) of the Electricity (NI) Order 1992, the
assessment process recognised the need to ensure that the proposed solution should avoid areas of
technical difficulty and thus major additional cost and that overall route solutions should be as short and
direct as reasonably possible consistent with the obligations of Article 41 and Schedule 9 of the Order.
This included inter alia:

e Initial assessment of operational considerations associated with reliability in service;

e Practical assessment of constructability and deliverability; and,

e Further and updated information on developments and reinforcement plans arising in each
jurisdiction since completion of the initial suite of technical analysis.

Utilising the above studies, route corridor options were identified within the study areas based on
environmental, economic and technical considerations. Principles for route corridor identification were
to:

e Identify the shortest and straightest route corridor that was technically, economically and
environmentally preferable. Any additional length or additional turns in the route would require
additional structures or larger structures (in the case of a turn in the overhead line) with associated
additional economic and environmental impacts;

¢ Minimise environmental impacts through avoiding as far as geographically possible and technically
practical known environmental constraints as determined through the constraints mapping
exercises; and,

e Minimise environmental impacts through the incorporation of ongoing advice from a landscape
architect and an ecologist.

195 (NIE 1998)
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The selection of a preferred study area and route corridor to take forward for more detailed design was
made by NIE and EirGrid on a balance of environmental, technical and economic considerations, as
explained below.

Description of Eastern and Mid Country Study Area

The northern part of the overall geographic study area was observed to be characterised by a number
of physical and environmental constraints, as it comprised a large area encompassing the western hills
of the Mourne mountain range and the drumlin landscape of Counties Armagh and Tyrone. With
regards to designations, the Ring of Gullion was designated as an Area of Outstanding Natural Beauty
(AONB), and there were Special Protection Areas (SPAs) and Special Areas of Conservation (SAC),
and Areas of Special Scientific Interest (ASSIs). There were a number of small settlements within the
northern part of the study area, and also large settlements at Newry, Armagh and Dungannon.

To the south-east of the Mournes the study area topographically declined to the open agricultural
landscape of County Louth. The south-west of the study area within Monaghan was a drumlin
landscape overlain on a very gradual north-south ridge, punctuated with lakes. Within the southern
part of the study area there were Natural Heritage Areas (NHAs) of note, as well as settlements
including Clontibret, Monaghan, Castleblayney, Carrickmacross, Kingscourt and Dundalk.

General description of the chosen environmental study areas within Northern Ireland

The studies undertaken by NIE in relation to those portions of the study area within Northern Ireland
are described in more detail below. The Northern Ireland portions of these study areas are shown on
Figure 4.3. This work is part of the studies undertaken jointly between NIE and EirGrid within the larger
cross-border study area.

The Eastern Study Area

The Eastern Study Area was defined as running north to south from the existing 275kV Tandragee
substation, to the Louth substation. Within Northern Ireland the eastern boundary of this study area
was the settlement of Newry and the nearby uplands of the Mourne Mountains. To the west the study
area merged with that of the Mid Country study area.

The Mid Country Study Area

The Mid Country Study Area was defined as the region running north to south situated between the
Drumkee Main substation in Northern Ireland to the Flagford — Louth 220kV Line in County Cavan
(which runs generally east to west). Within Northern Ireland the western boundary of the study area
was not fixed but generally defined by the built up area of Dungannon and higher ground of Aghnahoe,
Ivy and Brandy Hills. To the east, the study area merged with that of the Eastern Study Area.

Route Corridor Option Identification

Within the two study areas, route corridor options were identified that minimised environmental impact
utilising the constraints mapping approach of the salient geographic features and evident environmental
constraints as set out in 4.3.5.2., as well as connecting to technically feasible points in the existing
transmission systems.

The route corridors were linear areas of no set width. (No specific width was defined as this would
have been an arbitrary limit; this approach allowed for a flexible analysis.) They are illustrated on Figure
4.3 with thick lines. A specific line route is then developed within a route corridor (see section 4.3.6.5).
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Route Corridor Options in the Eastern Study Area

Two interconnection route corridor options were identified for this area based on the guiding principles
stated above in 4.3.5.2.

¢ Route Corridor Option (A) An addition to the existing Louth-Tandragee Circuit

This option would increase the transfer capacity of the existing interconnector between Tandragee and
Louth by constructing a third circuit along essentially the same geographic path and in close proximity
to the existing development.

¢ Route Corridor Options (B) A new Louth - Tandragee Circuit

Route corridor options were identified to the east of the existing interconnector. One option ran east
from the Tandragee Main substation, across the A51, the Belfast/Dublin Railway line and the disused
Newry Canal. From here it turned south, and ran parallel to the canal until Jerrettspass where it turned
south-west to pass between Drumilly Mountain and Sturgan Mountain to avoid the populated area
around Newry. The line continued southward through the Ring of Gullion AONB to the border south of
Forkhill.

Another route assessed in the Eastern study area was generally similar but included an alternative
route from the A51 road crossing west of Tandragee, turning south to follow the Cusher River from the
vicinity of Clare Glen to Sturgan Mountain. From Sturgan Mountain the route rejoined the route
described above.

Route Corridor Options in the Mid Country Study Area

Two potential options were identified for this area:

e Route Corridor Option (A) A new Drumkee — Arva circuit: This potential route corridor option
traversed the drumlin landscape of South Eastern Tyrone, and Western Armagh, generally following
the shortest path south-west from Drumkee towards the ESB substation at Arva; and,

¢ Route Corridor Option (B) A new Drumkee - Kingscourt circuit: This potential route corridor option
also originated in the drumlin landscape of Tyrone at Drumkee. The corridor ran south, avoiding the
Armagh green belt and the ASSI and Forest Nature Reserve south of Keady, generally following the
shortest path towards Kingscourt.

Appraisal of Route Corridor Options
A summary of the conclusions of the route corridor assessment is set out below.

The Eastern Study Area
¢ Route Corridor Option (A) An addition to the existing Louth-Tandragee Circuit

The principal feature of this option was that it would follow essentially the same route as the existing
interconnector and would terminate in the same geographic locations. Investigations also found that a
new route corridor would necessarily cross the existing interconnector at least once. This is not good
practice, especially where circuit separation has been recognised as an important objective. It also
adds cost. Additionally, given the geographic proximity to the existing interconnector, the investigations
were not able to identify a route corridor option that could overcome the potential operational risk of
exposing all circuits to a common mode of failure due to the common termination points.

Route Corridor Option (A) was also in relative proximity to the Ring of Gullion AONB, and would require
a lengthy crossing of land over 150m in elevation.

¢ Route Corridor Option (B) a new Louth-Tandragee Circuit
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The physical and topographical constraints of the Eastern Study Area combined with the resulting
pattern of settlement and urban development within that area, were found to be major constraints to the
identification of a viable route corridor for a new Tandragee — Louth circuit. Also, the potential route
corridors identified passed through the Ring of Gullion AONB. Standard line routeing practice (as set
out in the Holford Rules, see 4.3.6) is to avoid a direct impact to a site designated for landscape value
where possible. Alternative route options were considered, but these resulted in substantial increased
route length. As per line routeing practice it is preferable to adopt the most direct and shortest route
between two points (Holford Rule 3). In addition, even where the potential overhead line route was
some distance from the existing interconnector, the operational risks (such as system separation)
associated with the use of common termination points remained significant.

The Mid Country Study Area
¢ Route Corridor Option (A) a new Drumkee - Arva circuit

This route corridor passed through the built up outskirts of Dungannon and then continued in a south-
west direction through rural land with few identified environmental constraints. The settlement of
Dungannon was a notable constraint. As illustrated in Figure 4.3, the few environmental constraints
encountered in the rural area this option passed through were not generally of highest amenity value or
scientific interest (such an AONB or European site) and there appeared to be suitable distance to avoid
known constraints at the line routeing stage. The technical and environmental studies performed for
this option demonstrated the possibility of a viable overhead line route corridor between Drumkee and
Arva. However, the overall length of the route, at circa 100km, would be considerably longer than the
alternative route to Kingscourt (Holford Rule 3 states “Other things being equal chose the most direct
line...”). Given the option to pursue the shorter option, this option was abandoned in favour of Route
Corridor Option (B). The overall route length of each connection option was recognised to be a key
environmental impact consideration, since a longer overhead line would necessarily have impacts upon
an enlarged area and a greater number of receptors.

e Route Corridor Option (B) A new Drumkee - Kingscourt circuit

This route corridor avoided the built up area at Dungannon to a greater degree than Option A, was in
an area with few identified environmental constraints. As illustrated in Figure 4.3, there were no areas
of highest amenity value or scientific interest (such an AONB or European site). The ASSIs near the
border were of note, however, there appeared to be suitable distance to avoid known constraints at the
line routeing stage. It was also significantly shorter in distance than Option A (Drumkee to Arva). This
option also delivered the required transfer capacity in either direction, and met the primary technical
requirements.

Selection of Option (B) within the Mid Country Study Area as Preferred

A decision to select the Mid Country Option (B), a new circuit running from the vicinity of Drumkee,
County Tyrone south to south-westwards to the vicinity of Kingscourt, County Cavan, as the preferred
route corridor was agreed between NIE and EirGrid.

The EIA Regulations require an ES to contain “An outline of the main alternatives studied by the
applicant or appellant and an indication of the main reasons for his choice, taking into account the
environmental effects.”'® The key environmental considerations that had informed this decision were:

Consideration of the Holford Rules and line routeing practice to reduce environmental impacts
¢ Avoiding direct physical impacts on the Ring of Gullion AONB and the Mourne Mountains AONB;
¢ Avoiding proximity to the SAC at Ring of Gullion.

106 Schedule 4 Part 1 paragraph 2 of The Planning (Environmental Impact Assessment) Regulations (Northern Ireland)
19991999, and106 The Planning (Environmental Impact Assessment) Regulations (Northern Ireland) 2012.
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¢ Avoiding large settlements such as Newry and Dungannon;
e A preference for a shorter route length with fewer associated environmental impacts; and,
e Selection of a route with few identified environmental constraints.

The process described above established a potential border crossing zone in the region of Clontibret,
County Monaghan and broadly defined the preferred route corridors for further development by NIE
and EirGrid within their relevant geographic areas of specific responsibility.

Overhead Transmission Line Route Selection

Introduction

Following identification of the preferred route corridor, detailed line routeing studies were undertaken in
order to identify an achievable overhead line route within the study area applicable to the identified
Drumkee — Kingscourt route corridor.

This section describes in detail the process which was followed by NIE to select the proposed overhead
line route.

Line Routeing Approach

The overhead line routeing process was performed in compliance with the NIE Guidelines and with the
goal of minimising environmental impacts. This process was important because the most effective
method of avoiding or reducing the environmental effects of an overhead line is by careful routeing.

The approach to route selection included the following steps:

Establishing objectives;

Identifying potential environmental effects;

Following established practice for overhead line routeing;
Establishing a routeing strategy;

Development and assessment of route options;
Selection of preferred route;

Modifying and refining the preferred route; and,
Selection of the proposed route.

It should be noted that the last three bullet points were repeated as required, reflecting the evolution of
the Proposed Development.

This is explained in what follows.

Establishing Objectives

The overall objective of the route selection process was the identification of a technically feasible,
environmentally acceptable, and economically viable overhead line route that would create the least
visual intrusion and would have the least impact on the environment.

A well-routed overhead line should be routed to avoid, wherever possible, the most sensitive and
valued natural and man-made features in the landscape. The environmental approach was based on
the premise that the major environmental effect of an overhead line is visual, and that the degree of
visual intrusion can be reduced by careful routeing. Reduction in visual intrusion can generally be
achieved by routeing the line to fit topography, by using topography and trees to provide screening and
a background where practicable, and by routeing the overhead line at a distance from settlements and
roads.
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Identifying Potential Effects

Whilst the major effect of a transmission line is the visual intrusion of the towers on the area through
which the line is routed, it may also have an effect on other aspects of the environment through which it
passes during construction works, operation and maintenance. Key potential environmental effects are
set out below.

Construction can cause disturbance, including water pollution, dust and noise;
Construction may require temporary access tracks to be built;

e The towers occupy a ground area and require below-ground foundations which may disturb
environmental receptors such as archaeological remains, contaminated land, or habitats of nature
conservation interest;

¢ The tower foundations will require soil removal, which may indirectly cause water pollution;

e The main visual effects are those relating to the presence of steel lattice towers;

e The towers and conductors may be visible from houses, roads, tourist attractions and other
important locations and may alter the character of the landscape in which they are situated;

e For amenity purposes it is preferable to route an overhead line as far from dwelling houses as
possible; and,

e Conductors strung between towers require clearance from trees and other objects.

Established Practice for Overhead Transmission Line Routeing

Broad principles for overhead transmission line routeing have been established within the UK electricity
supply industry. Guidelines for transmission line routeing known as the ‘Holford Rules’ have been
produced and are widely used. These rules are reviewed below, together with discussion on their
relevance and limitations in connection with the Proposed Development.

The Holford Rules articulate general environmental principles and best practice in line routeing that
provide guidance on line routeing within the more comprehensive EIA process.

Holford Rules

The Holford Rules were formulated by the late Lord Holford, Professor of Town Planning, University
College London in 1959. The Rules, originally intended for the guidance of way leave officers, are as
follows:

1. Avoid altogether, if possible, the major areas of highest amenity value, by so planning the general
route of the line in the first place, even if the total mileage is somewhat increased in consequence.

2. Avoid smaller areas of high amenity value, or scientific interest by deviation; provided that this can
be done without using too many angle towers. i.e. the more massive structures which are used when
lines change direction.

3. Other things being equal chose the most direct line, with no sharp changes of direction and thus
fewer angle fowers.

4. Choose tree and hill backgrounds in preference to sky backgrounds wherever possible; and when
the line has to cross a ridge, secure the opaque background as long as possible and cross obliquely
when a dip in the ridge provides an opportunity. Where it does not, cross directly, preferably between
belts of trees.

5. Prefer moderately open valleys with woods where the apparent height of towers will be reduced,
and views of the line will be broken by trees.

6. In country which is flat and sparsely planted, keep the high voltage lines as far as possible
independent of smaller lines, converging routes, distribution poles and other masts, wires and cables,
So as to avoid a concatenation or ‘wirescape’.
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7. Approach urban areas through industrial zones, where they exist; and when pleasant residential and
recreational land intervenes between the approach line and the substation, go carefully into the
comparative costs of undergrounding, for lines other than those of the highest voltageW .

Application of The Holford Rules

National Grid Company (NGC), which owns the electricity transmission network in England and Wales
and operates the electricity transmission system throughout Great Britain, has stated that it intends to
continue to employ the Holford Rules as the basis for its approach to transmission line routeing, and
the company has produced a set of notes of clarification for use in conjunction with the rules. NIE
endorses this approach and follows NGC’s Guidelines for the routeing of new overhead transmission
lines (“the NGC Guidelines” 2012).

The following comments on the Holford Rules are applicable to the Proposed Development:

e Rules 1 and 2 place emphasis on avoiding areas of high amenity value. The term ‘high amenity’ is
not defined in the Holford Rules but is generally interpreted as a designated area of scenic, scientific
or historical interest. An overhead transmission line will have a visual intrusion on such areas and
disturbance of the area may be required to accommodate the line.

e Rules 3, 4 and 5 are concerned with routeing in relation to topography and tree cover to minimise
visual intrusion.

The degree of visual intrusion depends on the scale of the towers in relation to the topography through
which they are routed, and relation to objects in the landscape which may obstruct views, for instance
trees and buildings. Where a line is routed through topography of a scale greater than that of the
towers, then the topography will contain the spread of visibility of the line. If a line is routed in a valley
bottom, for instance, and the surrounding land is higher than the towers, then the visibility of the line will
be contained within the valley. The visibility of the line within the valley may be reduced by the
presence of trees, buildings and other objects which obstruct views.

In a flatter landscape the topography may not contain the spread of visibility. In this instance, the
visibility will be influenced by a combination of topography and trees, buildings and other objects which
obstruct views.

A well-routed line will generally follow valleys of sufficient scale that the visibility of the line is contained
within the valleys. In such locations, the line will tend to be seen against a backcloth of hills rather than
on the skyline where it will be more conspicuous.

In a flat landscape, if the visual intrusion of the towers were the sole concern in line routeing, then a line
would be routed to have as few angle towers as possible, as these towers are larger than intermediate
towers. In general, however, a compromise has to be reached between the number of angle towers
used, the overall visibility of the line its fit’ to the topography, and technical and other environmental
considerations.

The presence of trees can reduce the degree of visual intrusion of a transmission line by obstructing
views of the line and by directing views away from the line. The scale of a tree in relation to a
transmission line tower is such that a screening effect only takes place when the tree is close to the
viewer and at some distance from the tower. In addition, trees are relatively transient elements in the
landscape with a limited life span. Their effectiveness as a screen depends upon their age and species
and, if deciduous, upon the season of the year.

107 The Holford Rules are not published as a single work and consequently there is no document reference. The rules have
been systematically written down and are referred to in a number of planning publications, such as the Department of Energy and
Climate Change’s National Policy Statement for Electricity Networks Infrastructure (EN-5), July 2011.
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Limitations of The Holford Rules

Lord Holford presented his rules to the Royal Society of Arts in November 1959 and following point was
made:

“...this (is a) rough guide, which can never become a formula, because each line has to be
considered in great detail and on its merits.” (Hansard 1960)

The Holford Rules were written over 50 years ago and are a product of a specific time and set of
circumstances which have subsequently changed. At the time the Holford Rules were written, the area
of land designated for amenity value was far smaller than it is at present and options for routeing to
avoid such areas were therefore much less restricted.

In addition, land designated for amenity in the 1950s was largely confined to areas with sparse
population. The Holford Rules give no guidance on how to reconcile routeing to avoid areas of amenity
value where this would have a greater visual intrusion due to the proximity of the line to people. This
limitation of the Holford Rules is clarified in Supplementary Notes in the NGC Guidelines. These notes
state that, for residential areas:

“Avoid routeing close to residential areas as far as possible on grounds of general
amenity.” (National Grid 2012:20)

The Holford Rules may also be limited in their value for the routeing of an interconnection between
separate jurisdictions. The rules were written at a time when overhead transmission lines were being
developed to link coastal power stations in the UK to load centres or to expand the transmission system
into more remote areas. New transmission lines could generally be routed to follow existing service
corridors for roads, overhead lines and other services between settlements. These corridors had often
developed in relation to topography, generally following valleys. However, an interconnector links
adjacent jurisdictions, between which there may not be an established pattern of service corridors.
This is particularly true between the Republic of Ireland and Northern Ireland. In these circumstances,
interconnection has to be routed through rural areas with little or no existing industrial development and
which are likely to be valued for their (undesignated) amenity value.

The Holford Rules provide a valuable basis for an approach to transmission line routeing, but require
adaptation to meet present day circumstances, the particularity of routeing of an interconnection, and
should be considered with reference to the specific and local constraints of a given overhead line
project. The routeing practice followed for the proposed overhead line has therefore been based on
NIE’s desire to minimise the environmental impact of the proposed overhead line and on the Holford
Rules as modified by the NGC Guidelines.

Routeing Strategy
Within the preferred route corridor, a three-staged process of line routeing was conducted.

Firstly a data gathering exercise was undertaken. This used aerial photography, mapping, known
environmental constraints and site visits to gather accurate data throughout a continuous 5km wide
corridor surrounding the most direct route through the study area from Drumkee, County Tyrone to the
border crossing area agreed with EirGrid.

Secondly, a site survey was undertaken to identify dwellings and other towers not noted on available
mapping or aerial photographs, and planning applications were reviewed on an ongoing basis to
ensure that account was taken of all existing and proposed development.

Thirdly, line routeing was then undertaken to determine a continuous route with no known impediments.

Following the determination of an achievable continuous line route, detailed line design and specific
locations for towers were determined and refined in various iterations (See section 4.3.6.7).

This process is described in more detail below.
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Baseline Conditions: Landscape Considerations

The first stage (also known as “baselining” as it establishes context) entailed a review of the existing
landscape and visual resource in the preferred route corridor. This information was then used to
assess the sensitivity of the existing landscape, and to identify key considerations for the line routeing.
The assessment was primarily aimed at sympathetically accommodating the proposed overhead line
within the landscape by identifying a technically achievable route or routes which would produce the
least landscape and visual impact.

Baselining was undertaken with mind to the dynamic and changing nature of the landscape, and to take
account of landscape management strategies and guidelines.

The landscape character of the area was considered, including the Landscape Character Areas (LCAs)
established by the Northern Ireland Environment Agency'® through which the preferred route corridor
passed (the Loughgall Orchard Belt and the Armagh Drumlins) with particular reference to landscape
sensitivity and the ability of the landscape to accommodate change.

Since it was noted that the landscape throughout the preferred route corridor is a drumlin landscape, it
was recognised that line routeing should be undertaken with a priority to avoid higher land, where
possible, and in particular the “skylining” of towers, and to use corridors of lower land, where possible.

Baseline Conditions: Other Environmental Considerations

Other environmental considerations were identified in relation to potential line routes. These included,
inter alia, land use constraints, designated sites, topography, watercourses, archaeological sites and
sites of nature conservation interest. Some of the constraints identified are outlined below.

Land use constraints included the Armagh rural/urban fringe to the east of the route corridor. Other
larger towns in the study area included Keady and Moy. A number of smaller settlements were also of
note, including Eglish, Benburb, Charlemont, Blackwatertown, Milltown, Killylea, Middletown and
Derrynoose. Scattered rural dwellings were noted to occur throughout the search area. The density of
scattered dwellings was marginally greater to the north of the study area. To the south and east of the
corridor, agricultural and development land constraints were identified in the form of current planning
permissions and planning applications.

Other factors noted included forests, historical and archaeological sites, open water and marshy
ground, land over 150m altitude, geology, existing NIE overhead lines, sites of nature conservation
interest (including whooper swan sites and breeding wader sites) and designated sites of conservation
importance (SACs, SPAs and ASSls ).

Line Routeing

NIE’s methodology for designing a line route was employed to establish a technically feasible line
route.

This methodology comprised consideration of the Holford Rules, NIE’s “Guidelines for NIE Networks
and Environment'®® including the “Technical Supplement to Guidelines for NIE Networks and the
Environment,”'™® and project-specific constraints such as finding “gaps” between constraints and
existing and proposed development wide enough to allow the proposed overhead line to pass though,
and where possible careful tower positioning away from individual residences and in low areas to use
the rolling drumlin landscape to “hide” or screen towers.

1% (DOE, 2001)
199 (NIE, J63413 10/98 C 10 CN9261)

"% (NIE, Technical Supplement to Guidelines for NIE Networks and the Environment)
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Field visits and input from NIE’s routeing expert were used to establish a technically achievable
continuous overhead line route. This brought together issues on the ground, particularly those of close
range visual impact and technical achievability. The line routeing was undertaken by NIE in close
consultation with a landscape architect and ecologist, including extensive site work.

Following the determination of an achievable continuous overhead line route, specific locations and
design details (height etc) for towers were technically determined.

Development and Assessment of Line Route Options

The technically achievable tower locations were then further refined in conjunction with environmental
specialists, including input from advisers with expertise in landscape architecture, archaeology,
ecology (including ornithology), water quality, noise, geology and soils, socio-economics, and
environmental planning) and as a result of ongoing consultations. Consultations were undertaken as
set out in Chapter 6 of this ES.

In conjunction with the collection of relevant data and the assessment of line route options, the routeing
strategy was reappraised and updated as more information became available and potential
environmental impacts could be more accurately assessed. Line route options that were considered to
have an unacceptable environmental impact were rejected and new line route options were developed.

Line routeing identified route options that appeared possible in desktop studies but site survey work
determined that there were constraints that could not be resolved, therefore ruling out options. Some
of the key decisions on the line routeing process are summarised below. These are illustrated in Figure
4.4.

For presentation purposes the line routeing alternatives have been described in sections comprising
areas where key constraints were determinative of a section of the line route.

Table 4.1: Line Routeing Alternatives

Area of Option Shown on
Figure 4.4

Main environmental reasons for line route option being ruled out or
selected

A: Turleenan to Major’s Lane

The southern option was in close proximity to houses. The northern
option was farther from Clonmore Tower.

B: Major’s Lane to
Tobermesson

Relatively dense rural housing (ribbon development) at Major’s Lane
restricted crossing points of Major’s Lane. It was preferable to avoid
higher ground and proximity to Moy Village to the south.

C: Tobermesson

The western routes required direct crossing over agricultural structures.
It was preferable to avoid higher land to the west. No western route was
achievable with suitable distances to dwelling houses. It was preferable
to avoid new houses on Blackwater Town Road.

D: Benburb to B115

It was preferable to avoid the settlement of Edenderry, (in the townland
of Artasooly), proximity to Glenhaul Park (listed building grade B2), new
housing (planning applications), Edenderry Lough and the Blackwater
River Flood plain to the west.

E: B115 to A28

New housing (planning applications), a new pig farm, and close proximity
to a farm ruled out the western options.

F: A28 to A3

Higher ground at Fisher’s Hill, new housing (planning applications), and
no technically suitable road crossing on the Brootally Road ruled out the
western options in favour of an eastern option through lower land where
a road crossing was achievable.

G: Norton’s Cross Roads

Eastern options were ruled out due to a factory expansion, proximity to a
scheduled monument, high ground, and new housing (planning
applications).

H: Drumbhillery to the border

The eastern options from Drumbhillery to the border were ruled out due to
new housing (planning applications), higher ground, and the cluster of
historic sites, community sites, and dwelling houses at Derrynoose.

107



NIE

4.3.6.8
317.

318.

4.3.6.9
319.

320.

321.

4.3.6.10
322.

323.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 108

Selection of the Preferred Route

The preferred overhead line route arose from a detailed consideration of the environmental impacts of
the line route options. In summary, the key environmental considerations included:

¢ A desire to keep the overhead line route straight in order to minimise route length and avoid use of
angle tower locations (the assumption being that angle towers would be larger towers with a higher
level of visual impact),

Landscape character,

Consideration of visual aspect from dwellings,

Use of topography of the landscape and avoidance of higher land,

Maximising distance from dwellings and other buildings,

Maximising distance from settlements,

Maximising distance from community sites,

Avoidance of areas of ecological interest such as woodlands, large trees, loughs and marshlands,
Avoidance of designated sites (ASSlIs etc), and,

Avoidance of historic sites (both direct physical impacts and maximisation of distance to reduce
setting impacts).

These considerations had direct influence on the preferred line route.

Modifications to the Preferred Route

Following the determination of the preferred line route, the route was then reviewed for potential
environmental impacts with the assistance of advisers with expertise in landscape architecture,
archaeology, ecology (including ornithology), water quality, noise, geology and soils, socio-economics,
and environmental planning.

This process was integrated with the EIA process reported in this ES, and included site survey and
desktop study as appropriate to each assessment topic. Consultations were also undertaken with local
authorities and with statutory and other stakeholders as well as with a wide range of individuals, public
representatives and other stakeholders. Where potential significant impacts were identified the
proposed location of tower(s) was changed if possible. This entailed an extensive, ongoing and
sometimes circular process of technical design, specialist assessment, and consultations with
landowners.

Whilst there were a number of suggestions and proposals made by individuals and consultees for
minor and short-run deviations in NIE’s proposed overhead line route, NIE did not receive, at any stage
in the line routeing process, any submission or suggestion that an alternative overall route corridor
should be considered or that there was a more desirable or appropriate method (other than
undergrounding) for delivering the proposed Interconnector. The consultation thus confirmed the
preferred route corridor and method as acceptable.

Refinement of Proposed Route

In response to statements received from members of the public during preparation for the public inquiry
in 2012, NIE re-examined the location of each tower in light of all design, environmental and
engineering constraints. The purpose of this re-examination was to investigate each tower location and
to further improve (if possible) its location in environmental terms. The re-examination was not
intended to reassess the overall routeing for the proposed overhead line as it was considered that the
routeing assessment had optimised the continuous line route in terms of environmental and
engineering constraints and no changes were required. The refinement process has resulted in the
now proposed tower locations which represent, in NIE’s judgment, the best achievable balance
between environmental impacts, technical requirements, and economic limitations.

Because of the nature of the proposed overhead line design, changes at one tower location could result
in location, height or tower type changes at the adjacent towers. This is due to requirements arising
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from overhead geometry (i.e. angular changes affecting the angle of the overhead line) and technical
limitations associated with angular deviations and span lengths.

For these reasons there are a number of minor changes from the positioning shown in the 2009
Environmental Statement.

All towers have remained the same type of tower, i.e. either intermediate/suspension or angle (see
Chapter 5 for explanation of different tower types). Two angle towers have changed in degree of angle:
Tower 1 was proposed to be a 60 degree angle tower in 2009 and is now proposed as a 90 degree
angle tower, and Tower 13 was a 30 degree angle tower and is now a 60 degree angle tower. The
change of tower types arose from technical requirements.

The proposed location of a number of towers has been moved marginally to optimise the location and
also to reduce environmental impacts. These movements have resulted in both decreases and
increases in tower height. The overall stated maximum height of the 400kV towers is now 41m (it was
previously 42m) and the maximum height of the 275kV towers associated with the substation
connection remain unchanged at 54m. The maximum change in proposed height is 6m and the
average change in proposed tower heights is minus 0.5m (a reduction compared to the 2009 design).

The average change in tower location is 8.8m as is apparent from Figure 4.6. The refinement process
brought about no significant difference in the proposal for routeing, location and arrangement of the
proposed overhead line.

Substation Site Selection

Overview

This section describes the process undertaken to determine an appropriate position and methodology
for connecting the Proposed Development to the existing NIE 275kV transmission system.

Connection needs to be made at a substation location capable of accommodating the voltage
transformation, switching, control and protection equipment required for a major transmission circuit.

The first consideration was whether an existing substation could be used or if a new substation would
be required. An existing substation could be used if it was technically, economically and
environmentally feasible to enlarge it to the degree that would be required to accommodate the new
connection. If not, a new substation that fulfilled these criteria would be required.

Introduction and Methodology

In all cases where a new substation may be required, NIE undertakes a detailed analysis of the
options. Suitable substation locations are primarily constrained by the requirement to be at or near an
existing transmission line. This is a practical requirement, as otherwise additional overhead lines would
be required to connect the substation to an existing overhead line. These additional overhead lines
would themselves have additional technical and environmental impacts, as well as presenting
additional cost. In the case of the Proposed Development, this study was especially important since
the location of the substation would form a key strategic node within the future transmission system.

The option study process identified four potential substation locations - the existing site at Drumkee,
since renamed “Tamnamore”, and three new sites. All are shown in Figure 4.5.

Principal Requirements

The key technical locational requirements were established as follows:

¢ An available area capable of accommodating the required equipment.
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e To avoid the proliferation of lines connecting to a substation, a location adjacent to, or underneath,
the existing Magherafelt to Tandragee 275kV overhead line, and towards the south-western
extremity of that line, was preferred within the context of the preferred route corridor.

e Acceptable access for both construction and regular maintenance purposes.

e The availability of natural screening.

e The availability of a suitable overhead line route corridor into the site.

In assessing the available options a study process was performed in accordance with (i) the primary
objective of minimising the environmental impact of the Proposed Development, and (ii) guidelines
published within the “Technical Supplement of Guidelines for NIE Networks and Environment” and
which are briefly summarised below:

e Utilise zoned industrial areas or semi-industrial areas where practicable.

¢ Avoid locations which impact upon existing properties, proposed building sites and land designated
or potential housing development.

Avoid locations which have a significant visual value.

Consider implications of civil works to develop the site, including road traffic implications.

Consider potential alternatives or amendments to substation designs.

Consider suitability of site and immediate surrounds of site for routes for overhead line feeders.
Assess the impact on the community during the preparation, construction, operation and dismantling
of the site.

Avoid areas of natural beauty and local amenity.

Avoid elevated ground.

Identify sites with existing screening from landform and vegetation.

When existing screening is not available, identify a site large enough to allow for new landform and
planting.

Implement new landform and screen planting prior to construction of development.

Avoid fronting onto roads.

Locate new service roads along existing lanes or existing hedge lines.

New development boundaries should integrate into existing field patterns.

Base Option —Utilise the Existing Tamnamore Substation

A study of the modifications that would become necessary in order to accommodate the 275/400kV
transformers, switchgear and control equipment needed for termination of the proposed Interconnector
demonstrated that this option would have required a substantial redesign of the existing Tamnamore
substation components. It also showed that ongoing residential development in the Tamnamore area
was severely restricting the scope for achieving an acceptable overhead line route corridor into the
vicinity of the substation from the south. The study considered the possibility of undergrounding a short
section of the required line connections in the final approach to the substation, but the technical
complexities were recognised to be substantial. Practical considerations including the need to cross
the M1 motorway would also have resulted in very high costs. Therefore this option was rejected.

In view of the preference for a site in close proximity to the existing Tandragee to Magherafelt 275kV
overhead line and located near the south — western extremity of that line route, it was determined that a
search should be undertaken for a suitable strategic location more suited to the development of a
substation expressly designed for termination of the proposed Interconnector.

Alternative options for the development of a new 275/400kV substation south of
Tamnamore

A location for a new substation was sought to the south of Tamnamore substation. Conducting a
search south, rather than north, of Tamnamore would reduce the overall length of overhead line
required for the proposed Interconnector.
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This new substation should also be within the general Drumkee to Kingscourt preferred route corridor
to minimise additional length.

An environmental constraints mapping exercise was conducted for a study area from Tamnamore
substation, following the existing 275kV Magherafelt to Tandragee overhead line, and taking full
account of the overall locational principles set out above. This is summarized below.

Three sites were identified from the mapping search as being potentially suitable. Each of these
potential sites was then assessed in detail as summarised below. The sites are shown in Figure 4.5.

Site 1

This was the most easterly of the three sites investigated and was located some 200m west of the
River Blackwater.

This site was located in a natural depression and benefited from natural screening by both mature
established vegetation and by the general undulating topography.

The site was approximately 500m southwest of the Argory, a National Trust property. Views south-
westward from the Argory were noted to be restricted as a result of the undulating landscape.

A prominent unscheduled archaeological feature, Clonmore Tower, was visible some 1.5km south of
site.

Extensive peat deposits were suspected in this area which could pose technical difficulties during
construction. A preliminary geotechnical investigation was undertaken for this site, which confirmed the
presence of peat. It was also determined that excavations for foundations at this site would extend
below ground water level.

Generally, ecology at this location did not appear to restrict development.
Housing density around this location was relatively low.
A key point of concern was that the site was within the Blackwater River floodplain.

As this was the most southern of the three sites investigated, the length of the overhead line circuit
required for the proposed Interconnector would likely be minimised.

This site also benefited from the proximity of a suitable route corridor which could comfortably
accommodate the proposed overhead line.

Site 2

This site was situated approximately 200m west of the Site 1 location and was located some 400m
west of the River Blackwater.

This site benefited from extensive natural screening by surrounding hills and higher ground. Mature
broadleaf trees, established at the eastern periphery of this site, could assist in screening, but would
require mitigation measures to ensure minimal impacts (particularly during construction).

Clonmore Tower (an unscheduled monument) was visible to the south of the site.
The Argory was around 1.2km to the east of this site.

Other than the potential impact on the existing vegetation, which could be retained as screening, other
ecological factors at this location did not appear to restrict development.

Housing density in the immediate area was relatively low and few residential properties directly
overlooked this site from close proximity.

Geological conditions in this area were shown to consist primarily of glaciofluvial sands and gravels. A
preliminary geotechnical investigation was undertaken, which determined that this site had more
favourable ground conditions than Site 1 in that it was unlikely that the foundations would encounter
groundwater and also no peat was found on Site 2.
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The site was determined to be mainly above the Blackwater River flood plain.

As for Site 1, this site also benefited from being located further south than Tamnamore substation,
which would reduce the overall length of the proposed overhead line.

Connection into this site could also utilise the same route corridor proposed to serve Site 1.

Site 3

This was the most northerly of the three sites investigated. It was situated in a large shallow
depression, surrounded by gently undulating landforms and lay immediately north of the River Rhone, a
tributary of the River Blackwater. Soil type in the general area was listed as alluvium.

There were no records of any archaeological features in the immediate vicinity, and ecological factors
did not appear to restrict development.

This site was overlooked from all aspects by residential properties. A private airfield was situated
approximately 600m to the west of this site. For these reasons alone, it was considered that additional
overhead lines or substation infrastructure in this area would be undesirable for both safety and visual
amenity reasons.

Site 3 was further disadvantaged by its position further north than Sites 1 and 2, therefore requiring a
longer overhead line route for the proposed Interconnector. Routeing into the actual substation site
was determined to be problematic due to the general topography around the site and density of private
housing.

The site was also located within the Blackwater River floodplain.

Selection of a Substation Location
The following were key environmental considerations in the selection of the substation location:

e Sites 1 and 2 required a shorter overall overhead line route;
e Sites 1 and 2 were generally less visually intrusive with the added benefit of established natural
screening in place;
Fewer residential properties directly overlooked Sites 1 and 2 from close proximity;
Site 3 was in close proximity to a private airfield; and
Sites 1 and 3 were within the Blackwater River floodplain.

Access to any of the three locations did not appear to be an issue for either construction or future
maintenance purposes.

Site 2 was selected as the preferred location taking into account the following key environmental
considerations:

Adequate distance from dwelling houses (over 200m);
Existence of natural screening due to mature vegetation and topography, which would reduce
landscape and visual impacts;

e Further from the Argory and the Clonmore Tower than Site 1;

¢ A more southerly location than Tamnamore and Site 3, requiring a lesser overhead line route length
than either of these options;

e Site 2 was mainly above the Blackwater River flood plain, whereas Sites 1 and 3 were located
wholly within the flood plain.

e Site 2 was preferred over Site 1 for geotechnical reasons based on preliminary geotechnical
investigations, which determined that Site 2 consisted primarily of glaciofluvial sands and gravels,
had minimal peat, and that excavations were unlikely to encounter ground water (whereas Site 1
was determined to have peat deposits and was likely to encounter ground water).
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Site 2, in the townland of Turleenan, was taken forward to EIA as the preferred substation site.

Alternatives to Substation Design

Civil Engineering Constraints

With the site at Turleenan selected as the preferred location for a new substation, detailed site
investigations were undertaken. Preliminary civil engineering work was conducted to determine the
preferred location of the substation within the general site area identified.

Design Considerations of Proposed Substation

The substation itself will be located between a hill and existing mature vegetation. This will provide an
element of screening from receptors beyond the hill and the woodland, respectively.

The proposed substation location is located above, but close to, the upper part of the Blackwater River
flood plain. Hydraulic modelling was undertaken as part of a detailed Flood Risk Assessment (See
Chapter 17). This assessment determined in detail the extent of the flood plain, and the specific
location and design measures that would be needed in order to locate the permanent development
associated with the substation in a position wholly outside the modelled 1% Annual Exceedance
Probability (AEP) or Q100 flood plain.

The hard standing area of the substation has been located outside of the 1% AEP floodplain. During
the construction period of the substation, the temporary alignment of the access road will encroach
onto the floodplain; however, this is not considered to be significant and is temporary in nature.

The proposed SuDS pond will be within the 1-in-100 year (Q100) flood plain but constructed below the
existing ground level. This will mean that there is no loss of flood plain as a result of its construction.
The risk of pollutant mobilisation during a flood event is a low risk due to the location and low velocity of
flood waters in this location (see Chapter 8 Water Environment of this ES for further details).

Also, as part of the temporary works required to construct the substation and facilitate connections to
the existing overhead line, two temporary structures are required to be constructed adjacent to the
substation site. One of these towers will be located within the Q100 floodplain of the Blackwater River.
The duration of the temporary structure being in position will be 2-3 months and the construction of the
structure has limited activity at ground level, with small foundations and stayed supports. The
assessment considers that the primary floodplain function at each tower location is for the storage of
floodwater, however, should the location provide conveyance, the effect will be localised and
considering each location and there being no vulnerable receptor in close proximity (See Chapter 17 for
further details). Therefore, the effect of the temporary structure construction will be temporary, minor
and limited only to minor loss of floodplain storage.

Given the scale of the impact to the floodplain, no compensation is considered to be required and has
been confirmed in consultation with the Rivers Agency. The Proposed Development can be considered
to be of regional importance and consists of essential infrastructure that has an operational requirement
to be at this location.

The permanent development of the substation was designed to avoid direct impact on the flood plain,
and also to be elevated above the Q100 flood level. This means that the permanent substation
development will be located outside and above the maximum modelled “once in 100 years” flood level.
The civil design objective additionally requires a further elevation (or “freeboard”) of 500 mm above this
level. Planning Policy Statement 15 (DOE 2006) requires development outside the 1% or Q100 flood
plain which is more than achieved; the permanent development footprint of the substation nears'"" the
0.5% Annual Exceedance Probability (AEP) or Q200 flood level.

B The Q200 level was not modelled and thus its precise location at Turleenan is not known; however, it is likely that this level
is achieved based on available information.
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It was recognised, as part of the design considerations, that whilst requiring the substation site to be
located at the minimum level described above, it should also be located as low as possible below the
crest of an existing hill. This was in order to minimise visual impacts.

Components of the Substation
Two alternative technical designs for the substation were considered.

A design utilising “Air Insulated Switchgear” (AIS) would be the least cost option and was initially
considered. An AIS substation is an open busbar substation with air insulation. This would be an
open-air substation of a similar type to others elsewhere in Northern Ireland. An area of 36,900m? with
an overall width of 180m and an overall length of 205m was determined to be required for an AlS, but
the design objectives set out and the topography of the site above would have resulted in a proposal
involving a significant amount of “cut and fill” in order to achieve the level area required for the
substation, with consequent visual and other impacts on the immediate environment.

An alternative design using “Gas Insulated Switchgear” (GIS) was therefore considered as an
alternative. A GIS substation is metal clad with sulphur hexafluoride gas used for insulation. While GIS
is widely used throughout the world, this would be the first 275kV GIS substation used by NIE. Key
considerations in terms of the GIS option were:

e A smaller area compared with the AlS option;

e GIS technology can be housed in a building similar to a farm building, with a resulting reduction in
landscape and visual impacts compared with an AIS arrangement. (See Viewpoints 1- 4 in Volume
4); and,

e There is substantial additional cost associated with a GIS substation.

A decision was made by NIE to propose the GIS option for the 275kV switchboard, but to retain the
less costly AIS layout for the 400kV switchgear. The significantly smaller overall footprint of the GIS
option for the 275kV switchboard also means that NIE could ensure that the substation would be
located entirely above and outside the Blackwater River flood plain. The GIS option would also reduce
the landscape and visual impacts of the substation since the building enclosure for the GIS switchboard
can be designed to closely resemble a farm building, and such a building can be located to block views
of the outdoor substation equipment from the north.

Conclusions

The examination and evaluation of technological alternatives described in this revised and consolidated
Chapter 4 has been performed in accordance with the EIA Regulations, which require that an ES
should contain “An outline of the main alternatives studied by the applicant or appellant and an
indication of the main reasons for his choice, taking into account the environmental effects.” They
have also been performed to comply with Policy PSU 2 and PSU 8 to ensure that the most suitable
alternative is provided.

Part One of Chapter 4 has re-examined identified alternatives for achieving enhanced transmission
system interconnection between NI and ROl meeting the specific performance requirements set out in
Chapter 2, Need and having regard to key environmental issues. The process involved a number of
separate elements including the consideration of options for the initial design capacity, an assessment
of available transmission methods, and the identification of critical performance features required of the
proposed Interconnector.

The examination of technological alternatives contained within Part One of Chapter 4 includes
reference to studies and reports produced by internationally recognised consultants, some
commissioned by NIE, EirGrid and SONI, and others commissioned by Government. The more recent
reports commissioned have also been considered. The conclusions from these reports have informed
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and updated NIE’s and EirGrid’s assessment of the alternatives, and confirmed their view that the most
practical solution to meet the need for interconnection would be a HVAC overhead transmission line

The principal conclusions confirming the selection of an overhead line as the selected method for
delivery of the proposed Interconnector are as follows:

e The rejection of undersea technology as presenting unnecessary elements of risk, environmental
impact and significant additional cost where practical overland transmission system connection
alternatives exist;

¢ Recognition that HVDC including VSC technology offers no significant technical or environmental
advantages, but presents considerable additional significant complexity, cost and risk in comparison
with HVAC technology;

e The worldwide predominance of HVAC overhead lines for transmission applications, and the
absence of any transmission application worldwide of an underground HVAC cable circuit
approaching the length of the proposed Interconnector at the designed voltage;

e The significant additional lifetime cost and technical complexity associated with the adoption of
underground cable technology for high voltage transmission circuit applications;

e The superior reliability and performance of AC overhead line technology when applied to integrated
transmission systems.

The overall conclusion drawn by NIE, as informed and supported by the specific technical studies
described in this section, is that the re-examination of the transmission alternatives fully supports and
confirms NIE’s proposal to construct the Proposed Development by means of a 400kV AC single circuit
overhead transmission line.

Part Two of Chapter 4 has described the process undertaken by NIE to evaluate alternative positions
for transmission system connection, viable route corridors for an overhead transmission line between
the selected connection point and the transmission system in the Republic of Ireland, and detailed
overhead line route selection within Northern Ireland.

Part Two also describes the process undergone to evaluate alternatives for location, design and layout
of the proposed substation.

The substation site selection and overhead line routeing process described in this Part Two of Chapter
4 has been performed in accordance with NIE’s objective to minimise the environmental impact of the
Proposed Development in accordance with its published Guidelines.

Numerous alternatives have been considered for the connection, design, location and routeing of the
Proposed Development:

e Alternative system connection options. The identification of five possible and technically feasible
solutions. Of these five, two (the Western Option and the Multiple 110kV Option) were rejected at a
relatively early stage since they were considered to present poor power transfer capabilities in
comparison with other feasible options.

e Alternative study areas were identified in association with the remaining three connection options,
two alternative “Mid-Country” connection options (including the eventually selected option of a
connection between Drumkee and Kingscourt) and an Eastern connection option that would have
duplicated the existing interconnector connection between Tandragee and Louth.

¢ |dentification and assessment, having regard to the likely significant environmental impacts, of
alternative route corridor options within the Mid-Country and Eastern study areas, leading to the
choice of a preferred route corridor between Drumkee and Kingscourt.

e The identification and evaluation of alternatives to the detailed overhead line routeing within the
preferred route corridor, and the application of established overhead line routeing principles
(including land owner consultation and a combination of environmental and practical considerations)
to the identification of a finalised route for the proposed overhead line.
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e The identification and evaluation of three alternative substation locations in the vicinity of the chosen
transmission system connection point, leading to the choice of Turleenan near Moy, County Tyrone
(rather than the initial presumption of a location near Drumkee).

e The evaluation of alternatives for the substation design and layout, and the final choice of GIS in
order to reduce the overall footprint and environmental impact of the proposed substation.

The Proposed Development has been subject to an extensive examination of alternatives. As this
Chapter 4 has demonstrated, the mitigation of environmental impacts by design has been a
fundamental aspect of NIE’s development process, and the location of the proposed substation and the
routeing of the proposed overhead line are both considered to represent the best overall options
amongst the many alternatives considered throughout the development process.
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Proposed Development

Introduction

The Proposed Development is summarised below:

The Proposed Substation: the construction and operation of a new 275kV / 400kV (source)
substation at Turleenan townland, north-east of Moy, County Tyrone (hereafter referred to as the
substation);

The 275kV Towers: the removal of an existing 275kV suspension tower and the construction and
operation of two new 275kV terminal towers, including the temporary diversion of the 275kV line, to
provide for connection of the Turleenan substation to NIE’s existing 275KV line;

The 400kV Towers and Overhead Line: the construction and operation''? of a single circuit 400kV

overhead transmission line supported by 102 towers for a distance of some 34.1km , from the
source substation (at Turleenan) to a border crossing between the townlands of Doohat or
Crossreagh, County Armagh and Lemgare, County Monaghan, where it will tie into the future ESB
network. The overhead line will continue on in the Republic of Ireland with all further towers being
proposed by EirGrid for placement within that jurisdiction. However, owing to geographic border
definitions in the immediate area of the border crossing, there will be 200m of line oversail in the
Northern Ireland townland of Crossbane (as shown on Figure 1.5, contained separately in Volume 4
of the ES); and,

Associated Works: Works to include site levelling, site preparation works, modifying existing
access points, construction of new access points, construction of new access lanes, construction of
working areas, stringing areas, guarding, site boundary fencing, related mitigation works, formation
of access tracks and other associated works at the substation and at the tower locations.

This is described in detail in this Chapter in the following sections:

Section 5.2 Connections to Existing Infrastructure;

Section 5.3 Design of the Substation;

Section 5.4 Construction and Maintenance of the Substation;

Section 5.5 Design of Overhead Line and Towers;

Section 5.6 Construction and Maintenance of the Overhead Line and Towers; and,

Section 5.7 Excavated Materials.

Connections to Existing Infrastructure

The Proposed Development will connect to existing electricity infrastructure at the proposed Turleenan
substation, which will provide a connection between the existing 275kV overhead line and the proposed
new 400kV overhead line.

112

The System Operator Northern Ireland (SONI) will be operating the Proposed Development. NIE

will have continuing responsibility for maintenance.
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One existing 275kV intermediate suspension tower in the vicinity of the proposed Turleenan substation
will be removed, and two new 275kV terminal towers will be constructed to provide a connection to the
proposed substation.

The positioning of the proposed substation compound has been aligned with the existing 275kV
overhead line. This is a design consideration that has sought to minimise the number of additional
overhead line structures required and the corresponding impacts (for instance in relation to the
floodplain, and visual and landscape impacts).

The connection to the existing NIE overhead line will be made from two new 275kV terminal towers.
The down leads from the two new towers will terminate on cable sealing ends, and a short length of
275kV underground cabling will be installed to the substation.

The 275kV towers will be constructed to overall heights of 46m and 54m above ground level'™®. The
two proposed 275kV towers at the substation will have an excavation depth of approximately 6m and
an area of 625m°.

The proposed new 275kV terminal towers are illustrated in Figures 5.4 and 5.5, and shown in
Photomontage Viewpoints 1, 2, 3 and 4 (see Chapter 13 Landscape and Visual).

Prior to the construction of the proposed 275kV towers, one side of the existing 275kV overhead line
will be temporarily diverted on to temporary structures while the other will be disconnected for the
duration of the works. This is to allow for the construction of the proposed 275kV towers and bases
while maintaining use of the existing line in service. The temporary structures will be constructed within
the substation application area, approximately 35m from the location of the proposed 275kV towers
(see Figure 5.6). The temporary structures will be in place for approximately 2-3 months and will be
approximately 50m in height. The temporary structures will comprise prefabricated light-weight
aluminium sections which bolt together in an operation typically lasting less than half a day. The
temporary structures will be held in place by a metal base plate and supporting aerial stay wires.

The existing overhead line will be uncoupled from the existing 275kV towers and mounted to the
temporary structures. The maximum diversion of the line will be approximately 10m (all alterations
remaining within the substation application area) and the diversion will cross over agricultural land and
over the Trew Mount Road and Derrygally Way. Access to the existing tower locations outside of the
substation area for the diversion works will be via the existing field access locations (see Figure 5.6).

The removal of the existing 275kV intermediate suspension tower will be undertaken by cutting
apparatus and crane. The steel will be disposed of offsite to a licensed waste disposal site (see
Chapter 18). The two new 275kV terminal towers will be assembled on site by crane. The existing
tower foundation will remain in situ and will be covered with topsoil to allow vegetation growth.

Design of Substation

Overview

The substation installation will incorporate a control building, a 275kV Gas Insulated Switchgear (GIS)
building, provision for three power transformers with associated firewalls, and an open air 400kV
switchyard containing high voltage electrical equipment. The entire installation will be constructed
within a 193m x 134m'"* securely fenced compound, and will have a maximum height of 12.5m to the
top of the proposed GIS building, as well as proposed concrete enclosures for the transformers. The

"3 The heights of towers are given as above the ground level at the centre point of the tower — this is
the height from the ground level at the centre point of the tower to height of the tallest point of the
tower.

"% Maximum dimensions to external fencing.
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proposed ancillary works will include an access road, surrounding earthworks, land contouring, a
surface water drainage system (including pond), and landscape planting.

Access to the proposed substation will be from the B106 Trew Mount Road. The proposed 400kV
overhead line will emerge from the southern perimeter of the substation compound, and connection to
the existing 275kV overhead line will be to the north of the substation compound. The proposed overall
arrangement, including the access road, is shown in Figure 5.1.

Proposed Substation Access Road

The proposed substation access road will provide for the transport and delivery to site of all necessary
substation elements, including heavy equipment such as the power transformers.

The junction between the proposed substation access road and the existing Trew Mount Road has
been designed to provide for visibility splays (or emerging traffic “sight lines” derived from a speed
survey) of 4.5 x 168.3m. A 15m radius at the entrance to the access road will ensure adequate space
for large vehicles as they turn into the site (further detail is contained in Chapter 18).

The access road will be 10m wide for the first 20m to allow vehicles to pass each other safely, reducing
to a 6m width for the remaining distance to the substation. The road will be contained within a border of
stockproof fencing and an embankment as shown on Figure 5.1. The road surface will be built above a
level of 16.61m Above Ordnance Datum (AOD) (the modelled 1:100 year or 1% AEP flood level).

New field accesses from the substation access road will be fitted with gates to allow access to adjoining
land. These accesses will be for agricultural purposes only.

During construction of the proposed substation, a temporary site entrance will be constructed to the
north of No. 152 Trew Mount Road. This provides for the existing buildings at No. 152 Trew Mount
Road to be used during construction. However, this temporary arrangement will be replaced by the
proposed permanent entrance following the completion of construction, and the existing dwelling will be
demolished. The demolition material will be sent to landfill (as outlined in Chapter 18). There will be no
likely significant environmental effects as a result of the demolition.

Substation Compound Arrangement

The proposed substation compound will be approximately 193m x 134m '*° and will be generally in a
rectangular arrangement. The area of the substation to the outer boundary fence will be 22.5ha
(22,500m?), with a height of 12.5m to the top of the GIS building.

The substation is illustrated in Figure 5.1, and shown in Photomontage Viewpoints 1, 3 and 4.

The substation will be located within the Turleenan site with a combination of cutting and
embankments, to a final finished site level of 17.75m above ordnance datum (AOD).

There will be a flat-topped bund 1m above the finished site level of the substation along the eastern
perimeter of the substation to provide visual screening. The bund will be planted to further screen views
from the east.

The whole of the northern and western perimeters, and the majority of the southern perimeter, of the
substation will be cut into the hill. The cutting will be, from the elevated hill, a 1:2 slope, followed by a
3m level strip, and a 1:3 slope. The cutting screens views of the substation from the west, and partial
views from the north and south.

The total estimated volume of cut material based on excavation level 17.25m will be 261 ,13Om3for the
substation. Including the access road cut, the amount of material will be approximately 265,000m?®.

"5 Maximum overall dimensions to external fencing.
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The access road and substation site drainage will be run through oil interceptors and then to a wetland
storage settling pond.

Drainage from the southern portions of the development will be to a field drain and directed to the
south.

Substation Compound Components

The general configuration of the sequence of build elements that will be required to transmit and
transform electricity from 275kV to 400kV will consist of two buildings (a substation control building and
a GIS building), and an open air switch yard. The buildings are shown on Figure 5.1.

The control building will be 8.8m tall and 30m long by 9.3m wide. It will consist of two floors. The
ground floor will contain a kitchen, a store room, a toilet room, a metering room, a locker room, a low
voltage alternating current room, and a battery room. The first floor will contain a protection and control
room, a telecoms room, and an office.

The external finish of the control building will be concrete blockwork with a rendered finish (mid grey”s)

on the ground floor, and metal wall panels (NATO green or similar) on the first floor. The roof will be
galvanised metal (NATO green or similar).

The GIS building will be 12.5m tall, and 33m long by 13.5m wide. It will contain circuit breakers,
disconnectors, instrument transformers, earth switches, surge arresters, busbars, and ancillary
components.

The GIS building will be a composite framed structure consisting of main steel trusses and roof
members supported on in situ reinforced concrete columns. The external wall will consist of horizontal
insulated metal cladding panels supported on vertical steel rails above, or in conjunction with, brick and
block panels, which will extend from ground level to a 2.4m above ground. The external colour will be
NATO Green or similar. The roof will be galvanised metal (NATO green or similar).

The GIS and Control buildings will conform to all building control regulations and the finished ground
level will be 300mm above the outside finished ground level of 17.75m.

The open air switch yard will comprise 400kV air insulated switchgear consisting of circuit breakers,
disconnectors, instrument transformers, earth switches, surge arresters, busbars, and ancillary
components.

The three 500 MVA, 275kV/400kV transformers will be immediately south of the GIS building. They will
be connected via underground cabling and will be contained by 12.5m high wall barriers on three sides.
This is a fire protection and noise mitigation measure. The transformers, which contain oil, will be
positioned within the firewalls and bunded areas for oil containment.

There will be six car parking spaces located immediately outside the fenced compound area to the
north-west of the substation entrance.

The substation will be enclosed by a palisade security fence 2.4m high with a sterile zone between the
outer and inner fence. As a security feature, high level illumination lighting around the perimeter
fencing will automatically switch on in the event of intrusion and the site will be monitored by remote
cameras.

As with all buildings containing electrical equipment there is a risk of fire generated by electrical faults.
The risk will be minimised by utilising components, materials and practices following the approach
adopted by electricity utilities worldwide. Furthermore all buildings will be internally equipped with
smoke/fire detection equipment which will be remotely monitored on a continual basis.

The transformers to be installed at the site contain insulating mineral oil, which also acts as a coolant.
The oil is classed as low flammability. The risk of a fire associated with transformer failure is very low.
In the unlikely event that there is a fire, transformer protection devices will automatically de-energise

16 British Standard 381C Colour 626.
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the transformer and signals will be sent to a remote location resulting in a call to the Fire Service. The
oil bund is fire proof and will retain and suffocate any burning oil released.

NIE will inform all relevant authorities (e.g. local councils, PSNI, Fire and Rescue Service, etc.) that the
site be considered as key infrastructure development and all emergency services will be instructed of
its location and appropriate emergency response procedures will be adopted. The remote security
cameras will ensure any incident is immediately detected.

Concrete roads, to appropriate standards, will be laid across the substation compound for access. The
rest of the site will be stoned to provide hard standing. The stoning will also inhibit weed growth.

A low level of sensor-operated access lighting will be provided to allow safe access to the building and
manually operated high level lighting will be used to permit general maintenance and operation of local
controls in the hours of darkness. There will be no lighting in general use during the normal operation
of the substation.

The substation will be a permanent part of NIE’s infrastructure. Components within the substation will
be designed for a minimum overall life of forty years at specified high availability, reliability and
efficiency. It will be maintained throughout its life with effective routine maintenance, ongoing
refurbishment, replacement of redundant equipment and upgraded designs to ensure a permanent
transmission facility. Accordingly NIE have no plans for the decommissioning of the substation.

Planting Proposals

Vegetation planting is proposed to facilitate the integration of the substation into the existing landscape.
The planting proposals are contained in Figure 5.7. The planting proposals are illustrated in Viewpoints
1 through 4, attached in Volume 4 of this ES.

The effects of the substation on landscape character and its individual elements (such as hedges and
trees) have been limited by choosing the most appropriate location and detailed on-site positioning.
Mitigation of the subsequent residual visual effects of the completed development are aided by the
opportunities to use appropriate materials and finishes for the built elements and a combination of
surrounding earthworks, to include earth mounding around the site, and suitable hedge and tree
screening.

These design measures are summarised below.

e Use of excavated material for all peripheral earthmounding;

e Completion of the mounding and planting prior to the installation of substation components;
e Providing the height of mounding necessary to screen the lower construction elements;

e Grading new landforms gradually into existing surrounding levels;

¢ Use of indigenous hedge and trees along with fast growing pioneer and climax trees;

¢ Selection of an appropriate planting specification and mix to provide short and long term screening
of the development;

¢ Avoidance of the show of kerbs on the edges of the new access road;
¢ Avoidance of the use of roadside signs relating to the completed development;

e All metal security fencing will be galvanized/painted to match the colour of the new service buildings
and the inner palisade fence;

e Field enclosures will be timber post with appropriate galvanised rabbit proof wire, and planted with
local hedge and tree species;

e Security lighting will be located to minimise light spillage and pollution on the local area, The lights
will be activated by motion controlled sensors; and,

e Avoidance of reflective finishes.
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Earthworks and Screen Planting Detall

An earth mound to the eastern perimeter of the substation compound, combined with the cutting into
the hill on the western, northern and southern sides of the substation, will immediately screen views
and consequently help to mitigate visual impacts.

The mound area on the eastern boundary will be 1m high above the finished site level of the substation
to screen the lower elements within the compound, and will be reinforced by appropriate tree planting.
The screening will be amplified by the ground level dropping away to the east.

The proposed earthmounds and planting, combined with the surrounding existing mature planting to
the north-east of the substation, will provide an immediate visual screen of the substation development.

The proposed planting of mixed native vegetation, ranging in size from whips (60-80cm high) to heavy
standards (3-6m high), in strategic locations throughout the development will reinforce the visual screen
and blend the development into the existing landscape.

Existing topsoil will be stripped from the development site and stored in an agreed location on site and
protected from the main works for use in the reinstatement of the landscape. Topsoil will be used to
dress the slopes and incorporated into the planting areas at appropriate depths to ensure successful
establishment of the planting proposals.

The proposed boundary livestock fence will also act as a rabbit-stop fence, reducing the opportunities
for rabbits to access the site. This combined with rabbit spirals and guards incorporated for all new
planting, will reduce the opportunities for rabbits to cause damage during the establishment of the
planting.

Planting on the earth mounds will consist of indigenous hedgerows and trees to the fenced boundaries
around the outer perimeter, while the remaining slopes and top flat areas will be planted and
maintained to give scrub undergrowth below medium and tall trees.

Plant species of local provenance will be specified and located to suit local conditions. This will stabilise
the steeper slopes and provide a fast growing screen consisting of “pioneer species” planting to shelter
the taller growing “climax” trees.

The site will be maintained according to a five year maintenance schedule, which will ensure
appropriate seasonal operations such as grass cutting, weed control, replacements, wind firming, and
thinning to various densities, so as to establish an informal, naturalised and diverse planting screen.

Substation Drainage

Overview

The drainage for the proposed substation site (hardstanding area and access road) has been designed
in accordance with the Sustainable Drainage Systems (SuDS) principles and the Construction Industry
Research and Information Association (CIRIA) SuDS Manual 2007.

A three stage treatment to ensure water quality has been designed. This is detailed in Appendix 5B,
shown in Figure 5.9 and is summarised in this chapter.

Treatment Stage 1 — Treatment of stormwater using infiltration (interception storage)

The site compound will be constructed of gravel material filtering the stormwater at location. This will
provide pollutant filtration at source. There will also be some hydrocarbon removal at this stage as the
hydrocarbons will be attached to the suspended solids removed via filtration. The infiltration technique
will treat smaller events via filtration through the soils and discharge them to groundwater.
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Treatment Stage 2a — Filter Drains

Water from the site will be conveyed through a series of filter drains (half perforated and unperforated).
These linear drains will be filled with a permeable material and offer filtration, atsorption, biodegradation
and volatilisation pollutant removal. There are also a number of perforated field drains proposed which
will allow infiltration throughout the site.

Treatment Stage 2b — Oil interception

Two oil interceptors (see Figure 5.1) are proposed and will act to separate the hydrocarbons from the
water which can then be drawn off during maintenance. The interceptors are located outside of the 1-
in-100 year floodplain. Sediments will also settle within the system and can be drawn off during
maintenance procedures. Interceptors will conform to the European Standard PR EN 858 — 1 & 2.

Treatment Stage 3 — Pond/Wetland

A pond has been proposed and will provide secure water quality by capturing the small rainfall events
and settling out fine silts and promote plant and microbial activity to encourage adsorption and
biodegradation of contaminants and nutrient removal.

The pond design has been developed following the flood risk assessment (Chapter 17), which has
allowed for the appropriate size of the pond and the details of discharge to and from the treatment
facility. The designed treatment volume is designed to capture 75-90% of the storms in a year. This is
in line with the industry guidance for the design of SuDS (CIRIA 2009) — the remaining 10-25% of
storms will discharge to the existing minor watercourses/drains on site and through the pond. The
designed four stages of treatment will treat all flows generated from the hardstanding area and the
access road of the substation. This ensures that the smaller volumes of runoff are stored within the
treatment systems and treated in accordance with the guidance from the SuDS Manual, by following
the principles of Surface Water Management. The smaller volumes of runoff are those in which
pollution is most concentrated, as the initial runoff from surface washes the pollutants into the surface
water collection systems.

The pond will be within the 1-in-100 year (Q100) flood plain but constructed below the existing ground
level. This will mean that there is no loss of flood plain as a result of its construction. The risk of
pollutant mobilisation during a flood event is a low risk due to the location (at the edge of the flood
plain) and low velocity of flood waters in this location. In the event of a 1-in-100 year flood, the level of
any pollutant mobilisation from the site will be insignificant in comparison to pollutant mobilisation in the
wider area.

The pond includes a safety bench for access during routine maintenance and an aquatic bench to
support wetland planting. This acts as a biological filter and provides ecological and safety benefits.

Inlet velocity from the access road and site compound will be between 0.3 to 0.5 m/s to avoid re-
suspension of sediments. As attenuation is being provided upstream, the flows to the pond will be
relatively low.

The outlet will be built into the embankment (see Figure 5.9) with easy access for maintenance. A
concrete headwall will be installed in the embankment with the outlet pipework located below the
permanent water level/normal water level. The outlet pipework discharges to a concrete chamber
containing a weir and gate valve arrangement. The weir will control the water permanent water level
and the gate valve can be opened if the pond needs to be drained for maintenance operations. The
concrete chamber is located in the safety bench/dry bench area to ensure maintenance can be carried
out safely.
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Construction And Maintenance of the Substation

Construction Sequence

Overview

The construction of the proposed Turleenan substation is a major civil engineering scheme requiring
significant earthworks and infrastructure development.

The construction can be split into seven segments:

e Site Entrance;

e Access Roads;

¢ Site Clearance, Landscaping and Preparation of Bund Construction;
e |Installation of Drainage and Ducting;

¢ Construction of Roads and Bases within the Site;

¢ Installation of Equipment and Construction of Buildings; and,

e Completion of Access Road and Entrance, Including Final Surfacing.

Following these segments the site will become operational.

Construction of the Turleenan substation will take up to three years, and will be undertaken in parallel
with the overhead line construction activity.

Site Enabling Works

This will involve the following and will require the use of excavators, lorries and dump trucks:
e Removal of hedges and fences,

e Stripping of topsoil and setting aside for reuse,

e Ground stabilisation,

e Excavation to formation level of road construction, and,

¢ Placement and compaction of stone and erection of fencing to new entrance splays.

Access Roads

Hedges and fences will be removed as required, and the topsoil set aside. Excavation to the road
formation level will then occur, followed by the initial stone placement to permit construction access to
the site. Stock proof fencing will be installed to the edge of the road.

The internal access road will be 10 m wide for the first 20 m, reducing to 6 m towards the substation
with stockproof fencing and embankment. It will be built above a level of 16.61 m AOD (the modelled
1:100 year flood level).

The road will be used by bulldozers, excavators, dump trucks and lorries as well as other smaller plant
and vehicles.
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Site Clearance, Landscaping and Preparation of Bund Construction

The first stage in this construction segment will be to provide temporary stock proof fencing to the site
boundary. With this in place earthworks, including excavation of the topsoil followed by subsoil will
occur. This material will be used to fill low areas of the site and to create bunds to the site boundary.
The delivery of hardcore material is outlined in Chapter 18.

The northern, western and most of the southern perimeter of the substation will be cut into the hill. The
cutting will be, from the elevated hill, a 1:2 slope, followed by a 3m level strip, and a 1:3 slope. The
cutting blocks views of the substation from the west, and partial views from the north and south.

Any surplus material will be dealt with as outlined in Section 5.7 of this chapter.

A large excavation will be necessary for the substation. However the substation design will not involve
any excavation below the groundwater table and hence it is considered that the construction of the
proposed substation will not impact significantly on the groundwater level or on flow in the underlying
sands and gravels as no dewatering will be required.

Landscaping will be put in place as soon as possible after the earthworks are complete to allow
planting to mature and provide maximum screening during construction and operation. The substation
works will result in the loss of 6 existing mature trees and 538m of hedgerow, which will be
compensated for by the proposed landscape planting (see Figure 5.7).

Work will be carried out by bulldozers, excavators, dumpers and rollers.

Installation of Drainage and Ducting

Newly constructed bunds will have drains installed and the runoff will discharge to existing minor
watercourses.

On completion of drainage installation, ducts and cable trenches will be installed for electrical
connections to the site equipment.

This will require the use of excavators and dump trucks. It will also require the delivery of stone and
pipes — estimated at 40 lorry loads (detailed in Chapter 18 Transport).

Construction of Roads and Bases within the Site

The roads and equipment bases will require significant volumes of concrete, reinforcing steel and stone
to be delivered to the site. The concrete will be brought to site ready mixed. This is estimated at a total
of 1,200 lorry movements over a period of 8 weeks (see Chapter 18 Transport for further details). This
is estimated to occur as a maximum of 60 lorries per day at construction peak. Piles may be required,
subject to ground investigations, for the large items of equipment. Piling, if required, is estimated to
take approximately two weeks.

This period of construction will utilise excavators and dump trucks as well as the material delivery
vehicles.

Installation of Equipment and Construction of Buildings
Buildings/Panels will be required on the site to house switching and control equipment.

Electrical equipment will be brought to site from the appropriate manufacturers using road transport.
Most equipment will arrive in component form and will be assembled on prepared foundations on site.
Major plant items will be more significant, with large loads coming to site and the requirement for large
cranes to upload and place these items. These will be galvanised steel busbars circuit breakers and
transformers which are approximately 5m high.
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Although the traffic volume for major plant items will be small, it will include large slow moving loads for
example, transformers. These will be brought by sea to a suitable port. Thereafter they will be taken to
site by road as detailed in Chapter 18.

Construction of permanent palisade and security fencing 2.4m high and gates will be followed by the
installation and commissioning of security equipment — lighting, CCTV in a 3m sterile zone between
security fencing and palisade fencing.

Completion of Access Road and Entrance, including Final Surfacing

Once the main construction and installation of the substation site is complete, the access road and
entrance will be completed to standard (as outlined in Chapter 18 Transport).

This will require excavators, dump trucks and surfacing vehicles. Lorries delivering stone and surfacing
material will access the site, estimated at a total of 60 (see Chapter 18 Transport).

Operations and Maintenance

A maximum of two vehicles per day is anticipated during operation and three or four per day during
maintenance, which will normally take no longer than one week each year.

To ensure its normal operation, there will be routine inspections of the drainage systems. The oil
interceptors will be maintained every six months, in accordance with manufacturer’s instructions. There
will be bi-monthly inspections of the proposed outlets. The drainage pond will also be inspected bi-
monthly and after major rainfall events. General maintenance of the pond will be required on a regular
basis (once every year) and would include litter/debris removal, inlet/outlet cleaning, vegetation
management and sediment monitoring and removal when required. The waste material will be
generally sent to landfill.

Road Access and Construction Traffic

Vehicle movements associated with the construction of the substation are likely to come from a number
of sources including ports.

The proposed substation site has good access routes and all construction traffic will access the site
using A and B class roads including the B106 itself, the B28 from Craigavon and the A29 from Armagh
to the south and Dungannon to the north, as well as the M1 Motorway providing excellent access to
Belfast and its port to the east, as well as to the west. Access routes have been determined and
assessed in Chapter 18 Transport.

As stated previously, the daily construction traffic movements at the proposed substation are
considered to be no more than 60 per day at the peak of the construction stage. This is associated
with the delivery of concrete; on other days the maximum traffic movements are expected to be less.

Parking will not be permitted on public roads or on verges near the substation site. Signs will be
erected at the road verges to ensure this is adhered to and it will form part of the contract with NIE’s
appointed contractor.

Parking of construction vehicles will be within the area of the proposed substation.

Part of the temporary hard standing area at the construction site will be set aside for access and
parking of emergency vehicles.
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Design of Overhead Line and Towers

Elements of Overhead Line Design

Overview

The illustration below shows the general arrangement of the CIVI-1 tower design that has been
selected for the proposed single circuit 400kV overhead line. This is shown in further detail in Figure
5.2 attached in Volume 4.

lllustration 5.1: Arrangement of Proposed Tower

1. Earthed Shieldwires

2. Insulators

3. Conductors

4. Tower

5. Concrete foundation for each tower footing

It is the practice, jointly, of NIE as the Transmission Asset Owner, and System Operators Northern
Ireland (SONI) that standard equipment and material is identified and approved for use on the
transmission network. This practice ensures rationalisation of material quantities, procurement,
construction, operation, and maintenance procedures. During construction, inspections will be carried
out at a number of stages to confirm that the proposed overhead line is built in accordance with its
specification and design, and completed as a secure and reliable addition to the NIE transmission
system. A Commissioning Certificate will be issued prior to energisation.

Conductors

Conductors are the wires that carry the electricity. The standard conductor for use on 400kV overhead
lines is one that is made up of aluminium and steel stranded wire, with steel wire used for the strands in
the centre and aluminium wires used for the remainder.
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lllustration 5.2: Cross section of a typical conductor

To achieve the required power carrying capacity of the proposed Interconnector it will be necessary to
install a pair, that is a twin bundle, of these conductors per phase. The conductors will be separated by
spacers installed at regular intervals.

The distance from the conductors is determined not only by the lateral distance away from the line but
also by the height of the conductors overhead. For the 400kV overhead line proposed for the Proposed
Development, the minimum conductor height above ground has been designed to 9.0m.

Shield Wires

Shield wire, also known as earth wire or ground wire, is installed above the live conductors. The CIVI
tower is designed to accommodate two shield wires connected to the extremities of the upper most
cross arm. Shield wires are also conductors but they serve a very different purpose to that of the live
conductors. Their main purpose is to shield the live conductors from lightning. Should lightning strike
the line it will in all likelihood strike a shield wire rather than a live conductor as they are installed above
the live conductors. This will not necessarily prevent the line from tripping out but it will protect the line
from being damaged by very quickly dissipating the energy in the lightning strike away from the line and
into the ground. In such circumstances if the line did trip out it can be restored automatically in less
than a second. One of the shield wires will carry optical fibres for power system communication and
protection purposes.

Insulators

Insulators are required to secure the live conductors to the support structures while at the same time
insulating the conductor from the earthed metal of the support structure. The proposed insulator for
use on this proposed 400kV overhead line is the composite type.

This is a modern design made of composite materials and provides a number of advantages over the
traditional glass insulators and porcelain insulators. These advantages include: slim-line appearance,
resulting in an overall lower visual impact; lighter in weight; more repellent to airborne pollutants
(resulting in a reduction in the noise or ‘crackle’ that can emanate from high voltage overhead lines
(HVOHLs)) during periods of high humidity; and silicon rubber insulator sheds are less susceptible to
being damaged by vandals.

Suspension Towers

The CIVI-1 Suspension tower is used at positions where the line route is straight, between two angle
positions — they are never used at angle positions (i.e. locations at which the alignment changes
direction). The CIVI-1 suspension towers are called suspension towers because the electricity
conductors are suspended from the cross arm and are not pulling against the crossarm. These towers
are taller and slimmer than angle towers and typically require smaller foundations. The majority of
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support structures for the proposed 400kV transmission line will be suspension towers. The
“suspension” or “intermediate” towers have a height which ranges from 28m to 41m and a base that
varies between 120m? - 196m® The height of the tower at a specific location is dictated by technical
requirements and topography and are as set out in Table 5.2. The upper components of the towers
remain the same for all heights.

The side elevation forms a tapering profile from the base to a point 1m in width at the top of the
structure. The side elevation profile is a relatively narrow structure with a more open lattice structure in
its lower portion.

From the front elevation, the tower tapers from the base up to a point slightly less than three quarters of
the elevation. From the top of this column, the tower forms an approximate diamond shape with two
arms angled away from the column to support two symmetrical side wings. The wings, at the mid-
section of the diamond shape, are located symmetrically at either side of the structure. From these
wings the insulators are arranged in a vertical formation. Two separate arms are angled back towards
the centre of the tower structure where they link together completing the diamond shape. At either side
of the top of the diamond, smaller wings support the earth wire. Arranged in vertical formation from the
lower section of the top two arms, insulators form a V-shape pointing to the centre of the structure.

From both front and side elevation, the tower forms a symmetrical structure comprising a typical steel
lattice framework composed of a large number of smaller members.

The towers are manufactured from galvanised steel and are therefore grey in colour. The towers may
be (re)painted matt grey at intervals throughout the life of the towers as protection against corrosion.

The CIVI-1 suspension tower is illustrated in Figure 5.2, and in various photomontage viewpoints
(Photomontage Viewpoints 6 and 7, for example).

Angle Towers

The CIVI-1 “Angle” or “tension” towers are so-called as they are used to accommodate locations at
which the alignment changes direction. At Angle tower positions the conductors pull off the crossarm;
that is they connect to the towers under tension. This requires angle towers to have a greater
mechanical strength than that of the suspension tower. The increase in mechanical strength is
achieved by using stronger steel members and increased bracing in the lattice construction. Angle
towers can also be shorter than comparable suspension towers while still maintaining required
electrical clearances. This gives the angle towers the appearance of being ‘stockier than the
suspension tower. Three types of angle tower are required for the proposed overhead line: a 30
degree angle tower, a 60 degree angle tower and a 90 degree angle tower. The use of each type of
tower is determined by technical requirements at each location along the line route. Detail on which
type of tower is used in each location is contained in Table 5.2.

The three types of angle towers are all similarly constructed, as shown in Figure 5.3. The tower arms
vary to allow for the appropriate tension angle on the line.

The towers are also illustrated in various viewpoint photomontages. The 30 degree angle tower is
shown in Viewpoint 6 and Viewpoint 13. The 60 degree angle tower is shown in Viewpoint 3 (to the
left) and Viewpoint 20 (at centre right). The 90 degree angle tower is shown in Viewpoint 24 (at right).

Overview

The spacing, type of angle tower and the height of the towers vary depending on technical
requirements which relate primarily to topography. Spacing between the towers proposed ranges from
158m to 476m and averages 335m. The one hundred and two 400kV tower heights range from 25m to
41m and average 34m.
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Table 5.1: Proposed Overhead Line Tower Design Ranges

Tower Type Number Maximum Minimum Average
Proposed Height (m)'"" | Height (m) Height (m)
Suspension 66 41 28 35
30° Angle Tower 14 36 27 30
60° Angle Tower 18 34 27 30
90° Angle Tower 4 36 25 31
Overall 102 41 25 34

Table 5.2: Proposed Overhead Line Tower Design Summary

Tower Tower Type Tower Elevation Overhead Line Span to
Number Height (mAOD) Next Tower
(m) (m)"*
1 90 ° Angle Tower 31 24 391
2 90 ° Angle Tower 33 26 339
3 Suspension 41 31 349
4 60 ° Angle Tower 27 26 245
5 Suspension 32 38 158
6 60 ° Angle Tower 27 26 313
7 Suspension 31 40 476
8 60 ° Angle Tower 33 35 244
9 Suspension 40 38 359
10 30° Angle Tower 31 44 311
11 Suspension 33 38 353
12 Suspension 36 44 388
13 60 ° Angle Tower 31 36 263
14 60 ° Angle Tower 29 44 401
15 Suspension 30 57 240
16 Suspension 36 57 366

" The heights of the towers are given as above ground level at the centre point of the tower to height

at the centre point of the tallest point of the tower. For the 400kV towers, the tallest point is the earthed
shieldwires (see lllustration 5.1). The heights are rounded to the nearest metre.

'8 This is the average of all tower heights.

"9 This is the distance to the next tower i.e. there is 391m from Tower 1 to Tower 2. It is rounded to
the nearest metre.
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Tower Tower Type Tower Elevation Overhead Line Span to
Number Height (mAOD) Next Tower
(m) (m)"*®
17 60 ° Angle Tower 29 45 327
18 Suspension 36 41 345
19 60 ° Angle Tower 31 33 435
20 Suspension 40 38 330
21 Suspension 29 45 226
22 Suspension 30 29 278
23 60 ° Angle Tower 27 20 221
24 Suspension 28 31 225
25 Suspension 32 27 382
26 60 ° Angle Tower 31 18 351
27 Suspension 32 34 219
28 60 ° Angle Tower 33 22 411
29 30 ° Angle Tower 35 22 371
30 Suspension 40 35 394
31 Suspension 40 18 400
32 Suspension 41 17 429
33 60 ° Angle Tower 31 20 407
34 60 ° Angle Tower 27 25 263
35 Suspension 30 20 271
36 Suspension 30 17 295
37 60 ° Angle Tower 31 17 279
38 Suspension 40 17 358
39 60 ° Angle Tower 32 17 381
40 Suspension 36 25 363
41 30 ° Angle Tower 27 31 302
42 Suspension 38 24 370
43 Suspension 41 25 379
44 Suspension 41 46 327
45 Suspension 36 46 327
46 30 ° Angle Tower 27 61 248
47 Suspension 28 69 284
48 Suspension 28 64 278
49 30 ° Angle Tower 29 58 377
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Tower Tower Type Tower Elevation Overhead Line Span to
Number Height (mAOD) Next Tower
(m) (m)"*®
50 Suspension 41 62 363
51 Suspension 40 73 363
52 90 ° Angle Tower 36 61 238
53 Suspension 28 70 320
54 Suspension 28 69 319
55 30° Angle Tower 28 59 320
56 Suspension 41 53 349
57 Suspension 36 58 328
58 30° Angle Tower 27 54 364
59 Suspension 30 62 347
60 Suspension 31 54 346
61 Suspension 31 57 340
62 30 ° Angle Tower 27 56 240
63 Suspension 31 56 330
64 Suspension 28 61 445
65 Suspension 36 67 354
66 Suspension 36 71 378
67 Suspension 32 63 373
68 30 ° Angle Tower 32 67 288
69 Suspension 35 73 389
70 Suspension 36 77 370
71 60 ° Angle Tower 29 86 275
72 Suspension 38 80 414
73 Suspension 38 90 303
74 30 ° Angle Tower 27 87 368
75 Suspension 32 72 400
76 60 ° Angle Tower 30 92 437
77 Suspension 441 91 237
78 Suspension 38 102 333
79 30 ° Angle Tower 29 90 380
80 Suspension 36 90 239
81 30° Angle Tower 36 102 419
82 Suspension 41 95 332

132

132



NIE

5.5.5

5.5.5.1
117.

5.5.5.2
118.

Tyrone — Cavan Interconnector

Consolidated Environmental Statement 133
Tower Tower Type Tower Elevation Overhead Line Span to
Number Height (mAOD) Next Tower
(m) (m)"*
83 60 ° Angle Tower 32 104 232
84 Suspension 28 111 204
85 90 ° Angle Tower 25 110 346
86 Suspension 32 141 326
87 Suspension 32 142 332
88 Suspension 41 137 282
89 60 ° Angle Tower 34 143 397
90 Suspension 36 150 422
91 Suspension 36 147 296
92 Suspension 34 148 427
93 Suspension 41 156 355
94 Suspension 39 163 448
95 Suspension 41 162 372
96 Suspension 41 162 285
97 30° Angle Tower 36 172 375
98 Suspension 41 160 445
99 Suspension 41 149 318
100 Suspension 32 139 370
101 Suspension 30 139 291
102 30° Angle Tower 33 131 (Next tower to be proposed
by EirGrid)

Proposed Overhead Line Route

Overview

The proposed overhead line route is 34.1km in length from Tower 1 to the first border crossing, with an
additional 200m oversail section in Crossbane. The route is described below with the details presented
in Figure 1.5. The route has been chosen to minimise environmental impacts as detailed in Chapter4.

Towers 1 to 23

The overhead line will begin at the Turleenan substation, which lies to the north-east of the village of
Moy in County Tyrone. The line emerges from the southern side of the substation. The line generally
travels in a westerly direction, crossing the B106 Trew Mount Road and Majors Lane before Tower 8.
After Tower 8, the line crosses the A29 Road and turns in a south-westerly and then southerly
direction, to the West of Moy. The line crosses the Culkeeran Road and Gorestown Road before
Tower 15. After Tower 19 the line moves in a south-easterly direction, crossing the B106 Benburb
Road between Towers 21 and 22.
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Towers 23 to 51

At Tower 23 the line turns south-westerly for a stretch of four towers, crossing the Drumlee Road
between towers 25 and 26. It then turns south-easterly from Tower 26 to Tower 28, before turning
southerly at Tower 28. The line passes over the B128 Clonfeacle Road at Towers 29 and 30, between
the settlements of Benburb and Blackwater town. Between Towers 32 and 33 the line passes over the
Blackwater River. As outlined in Chapter 10 (Ecology) of this ES, bird deflectors will be fitted to the
earth line (highest line) between T30 and T43.

The overhead line angles across the Artasooly Road between Towers 33 and 34, then continues in a
generally southerly direction from Towers 34 to 37. At Tower 37 the line travels south-westerly to
Tower 41, to the east to Artasooly settlement. The line crosses the Tullysaran Road before Tower 41,
passing to the west of Tullysaran settlement. The line then turns more southerly, in a relatively straight
section to Tower 49. The line crosses the B115 Battleford Road between Towers 44 and 45, to the
east of Killylea. At Tower 49 the line turns south-westerly until Tower 52.

Towers 52 to 73

The overhead line turns sharply to the south-east, passing over the A28 Killylea Road between Towers
54 and 55. It turns southerly after Tower 55, making a turn to the south-west at Tower 58, after which
point it continues in a generally south-westerly direction until Tower 71. The line crosses the Cormeen
Road between Towers 55 and 56, then Brootally Road between Towers 65 and 66. At Tower 71 the
line turns more southerly, crossing over the A3 Monaghan Road between Towers 72 and 73, to the
east of the Norton’s Cross Roads Junction.

Tower 74 to 102 and the Border with the Republic of Ireland

The overhead line crosses the B132 Maddan Road between Towers 73 and 74, turning south-westerly
until Tower 76. At Tower 76 the line turns to a south-easterly direction until Tower 81. It then “dog
legs” to Tower 85, where it turns sharply south-westerly to Tower 89. The line crosses over the
Drumbhillery Road between Towers 85 and 86. The line to the east of Drumhillery and Glassdrummond
settlements.

At Tower 89 the overhead line turns to a southerly direction, proceeding in that direction generally until
Tower 102, before the border with the Republic of Ireland. It crosses the B3 Fergort Road between
Towers 94 and 95, the Derrynoose Road between Towers 98 and 99, and the Doohat Road between
Towers 99 and 100, passing to the west of Derrynoose.

Beyond the Border

The overhead line continues beyond Tower 102 and the Northern Ireland border into the Republic of
Ireland. It will be carried on towers to be proposed by EirGrid and to be located in the Republic of
Ireland, however, the overhead line passes back into Northern Ireland (described as “oversail”) in the
townland of Crossbane, some 1.3km past the first border crossing point at Doohat or Crossreagh and
Lemgare. There are no additional towers in Northern Ireland past Tower 102. The line oversail in
Northern Ireland in Crossbane is 200m long and will be no less than 9.0m above ground level.
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Construction And Maintenance of the Overhead Line and
Towers

Introduction

This section describes the construction methods that have been assessed for the 400kV overhead
transmission line. The general construction methods and strategies described are based upon the
existing methods used in constructing 400kV overhead lines in the UK and the Republic of Ireland.

This section aims to set out clearly the various stages of construction, and to describe the methods
which will be used at the construction site. It contains photographs and excerpts of drawings from
similar projects that are included for reference purposes only.

Health and Safety

All design work completed, future design work, construction, and all other works of the Proposed
Development comply with, and will continue to comply with, current health and safety legislation.

Pre-Construction Period

Pre construction surveys will be undertaken during this period, including ground investigations and
ecological surveys (as set out in Chapter 10 Ecology of this ES).

Prior to commencing the works consultation will take place between NIE and landowners to ensure that
landowners are aware of the specific works that will take place pursuant to the Proposed Development.

All landowners will be contacted prior to access being required on their lands and a date of
commencement for the works will be provided to the landowner before any work begins.

A statement of the condition of land will be agreed and recorded with the landowner prior to the
commencement of works.

NIE will liaise with landowners in regard to compliance with DARD animal disease regulations and
where required take precautions against the spread of disease (see Chapter 14 and Appendix 14A of
this ES).

Construction Period

The construction period for the Proposed Development is anticipated to be up to three years from the
start of the site works.

The construction of each tower in the overhead line will be undertaken in five general stages, according
to the following sequence, on a rolling programme of estimated durations: These stages are not
necessarily consecutive due to the work required at adjoining tower bases and construction process.
For example 21 days curing time will be required between stages 2-3. Likewise between stages 3-4
periods of time will lapse to allow for constructing the suspension towers between each angle tower.
This could typically be 2-4 months. Final land reinstatement can be up to a year following the
completion of all works allowing for ground consolidation and reseeding land damage.

e Stage 1 — Preparatory Site Work (1 — 7 working days);
e Stage 2 — Tower Foundations (3 — 6 working days);

e Stage 3 — Tower Assembly and Erection (3 — 4 working days);
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e Stage 4 — Conductor/ Insulator Installation (7 working days); and,

e Stage 5 — Reinstatement of Land (1 — 5 working days).

The construction methods carried out by NIE and its contractors will be in line with international best
practice and will fully comply with all health and safety requirements. The overhead line construction
methods are outlined in this section and are based on NIE’s long and successful overhead line
construction experience.

The ground conditions encountered vary along the proposed overhead line route and hence the
construction techniqgues and machinery/equipment required will vary to accommodate this. This
variance has been considered through design assumption (such as worst case tower bases) and in the
EIA, in determining likely significant environmental effects.

Access to the site will be between the hours Monday to Friday 0700 - 1900 or hours of daylight for steel
erection. Saturday 07:00-13:00 or hours of daylight. No anticipated Sunday or night working except for
emergency works (pumping of excavations).

Stage 1 — Preparatory Site Work

Overview

Site preparation works for transmission line construction will include minor civil work at the tower
locations including, where appropriate:

e Installation of temporary access tracks as described below (Section 5.6.5.2);

¢ |evelling of tower foundation area - The towers are designed such that a difference in ground level
can be accommodated from one side of the tower to the other, hence minimising the quantity of
local disturbance. Where the gradient between two legs is greater than 1m, the tower will be
installed with a leg extension. Depending on the particular gradient at each location, the tower may
require a single leg extension, or it is possible to add an extension to any number of the four tower
legs to overcome a gradient. Where the gradient is less than 1m, and the impact is
moderate, consideration will be given to levelling the site foundation area. Prior to construction a site
survey will be conducted at each structure location to confirm the requirement for leg extensions
and/or site levelling. The detailed proposal for each tower location is contained within the planning
application;

e Where towers are located on boundaries which contain hedgerows, portions of this hedgerow,
cutting back of trees and other vegetation will have to be removed as detailed below (Section
5.6.5.6);

¢ Diversion of field drains (Section 5.6.5.7);

e Delineation of on-site working area (e.g. erection of temporary fencing for safety of personnel and
livestock using timber post and wire or steel mesh panels, as appropriate (Section 5.6.5.6); and,

¢ Diversion of existing utilities (e.g. BT lines and undergrounding of lower voltage (LV) transmission or
distribution lines — Section 5.6.5.5).

Need for and Use of Accesses

Temporary accesses capable of taking construction plant, construction materials and personnel are
required for the construction of each tower, installation of the conductor and the setting up of guarding
locations.

There are four forms of proposed access required for the construction:
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e Access Tracks — shown on Figure 5.8 and are labelled as ‘AT16’ etc — these are temporary
accesses that will be used to gain access to the working areas from the public road network. There
are a total of 113 access tracks as part of the Proposed Development. Vehicles will follow the
routes shown on Figure 5.8 which include access over fields The proposed access tracks have
been selected to minimise disruption to agricultural land by using existing tracks and accesses as
far as possible;

e Access to Stringing Locations — shown on Figure 5.8 and are shown in the legend. Stringing
locations will be accessed by stringing equipment (see Section 5.6.8 for further details). Generally
access is directly from the proposed tower to the stringing location, where the two points are in the
same fields and there are no obstructions. Where obstructions (e.g. a hedgerow) occur between the
points, a separate access track has been designed and shown on Figure 5.8;

e Access to Guarding Locations — shown on Figure 5.8 and are shown in the legend, see also section
5.6.8.3. These will be accessed to construct and then remove the guarding location. The guarding
locations will be accessed by 4x4 vehicle and excavator with two trips, one for erection, and one for
disassembly;

e Access to LV Crossing Locations — shown on Figure 5.8 and are shown in the legend. These will be
accessed by a tracked excavator in order to underground existing LV lines.

Access tracks enable the deployment of excavators or piling rigs together with foundation materials
(shuttering, concrete, steel re-enforcement, piles), and for the removal of excess spoil. For tower
erection approximately 12.5 tonnes of steelwork will be delivered to each site and erected using a
Gin/Derrick pole (see lllustration 5.2).

lllustration 5.2: Example of a Gin/Derrick pole during tower construction

Gin/Derrick Pole
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Track Construction

There are several types of track which could be used to facilitate access for construction and
subsequent maintenance. The type of track which will be used will depend on a variety of factors
including the sensitivity of the location, the type of land use and the ground conditions.

The proposed arrangement for required access arrangements are detailed in the planning application.
The track construction relevant to different types of land is summarised below.

Stone Access Tracks

Topsoil will not be removed for the construction of stone access tracks. Geogrid and/or geotextile
protective mats will be placed on the existing surface and approximately 100mm of stone placed on top
and compacted to form tracks. The stone will arrive on site pre-washed from the supplier. These tracks
will be 3m wide.

Similar techniques will be used on gently undulating pasture or wet ground although some levelling
might be required which will be achieved by use of extra stone. This is shown in lllustration 5.2 below.

The access tracks to the following 40 towers will be temporarily stoned: 2 46 8 13 14 17 18 19 23 26
283334 36 373942434547 495257 58 626368 71 76 78 82 83 85 89 92 93 97 101 102.

In addition, a section of the access to the following 13 towers will be temporarily stoned: 20 54 56 60 61
65 7579 80 81 91 94 100.

lllustration 5.2: Typical Stone Road as used on another project

Temporary Aluminium Access Roads (Trackway Panels)

Trackway panels, which are a modular roadway system, can be used to provide temporary access.
Trackway is not suitable for use on steep inclines or in prolonged wet weather. These aluminium
access roads will be removed on the completion of the construction work, leaving no permanent
damage. See lllustration 5.3 below.
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Where minimal disturbance is a key objective, temporary Trackway Panels will be used for access
(provided that the ground is relatively level and dry).

lllustration 5.3: Temporary Aluminium Access Road as used on another project

General Access Arrangements and Working Areas

The proposed approach to traffic management is set out in Chapter 18. In summary, it is proposed that
the contractor will use temporary traffic measures to minimise disruption to the road network as the
preferred access option. These measures will be required at times of delivery of large machinery to the
site (e.g. excavators). The temporary traffic measures will include temporary traffic lights resulting in
limited lane and road closures during delivery times. This is estimated to be no more than 15 minutes
at any one location. Large machinery will be delivered to site on low-loaders (e.g. a JCB Fastrac type
vehicle towing a low loader trailer, see Chapter 18 Transport for further details). Such vehicles have
large turning circles and would require large accesses to enter the working areas. It is considered to be
preferable to have the low-loaders remain on the existing road network in order to avoid enlarging
existing accesses and removing vegetation. Temporary traffic measures are assessed in Chapters 14
(Community Amenity and Land Use), Chapter 15 (Socio-economics) and Chapter 18 (Transport).

If it is determined by the Department that temporary traffic measures are not to be used, existing
accesses could be temporarily enlarged to accommodate the larger types of construction vehicles. In
this case, the low-loaders could enter the proposed sites and make deliveries off the public road
network without requiring road or lane closures. The area required for temporarily enlarging the
existing accesses has been identified and included within the planning application boundary. Where
the accesses are required to be widened to accommodate construction machinery, vegetation will be
cleared and any affected services and drainage will be amended to ensure normal operation during the
construction phase. After construction the access will be reinstated to its original condition.

Should the temporary enlargement of existing accesses be required, hedgerows and trees will be
cleared (see Section 5.6.5.6). Replacement vegetation will be planted after the construction phase
along with stock proof fencing, where required.
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All work will be assessed for traffic management requirements (see Chapter 18 Transport).

Appointed contractors will undertake traffic management activities and method statements, risk
assessments and drawings produced for each location.

Existing NIE and BT Lines

Existing lower voltage overhead lines that cross the route of the proposed overhead line have all been
assessed to calculate the dimensional clearance between these existing lines and the position of the
proposed 400kV conductors associated with the proposed overhead line. In circumstances where this
clearance has been deemed sufficient to permit both overhead lines to operate safely together then
these lines will be switched off during construction and then re-energised afterwards. Other overhead
lines will be undergrounded at the crossing points. A total of 18 existing electricity lines will be modified
to avoid the proposed overhead line (see Figure 5.8). The affected section will be undergrounded in a
0.5m wide x 1m deep trench. In order to minimise the construction impacts, thrust boring will be used
under watercourses. This process will not involve an open trench as it will be done by micro-tunnelling
and so will avoid any likely significant effects.

There are 17 roadside locations where the proposed overhead line crosses existing BT lines. The BT
lines will be undergrounded by BT and placed under public roads before the 400kV overhead line
construction takes place. These works will likely result in temporary lane or road closures and will be
scheduled to be undertaken in advance of the Proposed Development construction phase. The
affected sections are located where the overhead line crosses the following public roads:

¢ Culkeeran Road; e Cormeen Road;

e Gorestown Road; Brootally Road;

e Benburb Road;

Dernalea Road;

e Drumlee Road; Monaghan Road;

e Tullydowey Road; Maddan Road;

¢ Artasooly Road; e Cavanagarvan Road;

¢ Battleford Road (two crossings); Sheetrim Road; and,

¢ Navan Fort Road; Fergort Road.

It is considered that there will not be any likely significant effects as a result of the BT works and the
subject has been scoped out of the ES. The lower voltage overhead line works have been assessed in
the relevant assessment chapters of this ES.

Vegetation Clearance

The overhead line and towers will result in temporary and permanent impacts to existing vegetation.
This will be in the form of removal and trimming because of different aspects of the design. The types
of impacts are described below and the areas of impact have been calculated. It should be noted that
a worst case calculation has been assumed at this stage and the construction of the overhead line and
towers will seek to minimise the impacts as far as possible. The impacts to vegetation as calculated
below have been assessed in the relevant assessment chapters of this ES (there will be no Tree
Preservation Orders affected by the Proposed Development).

The Proposed Development will have the following impacts on vegetation:
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Temporary Access Widening and Visibility Splays — if it is determined by the Department that
temporary traffic measures are not to be used, existing accesses would be temporarily enlarged to
accommodate the larger types of construction vehicles. Should this occur, it would result in the
temporary loss of 701m of hedgerow and 36 individual trees (over the 34,000m line route), which
will be replanted post construction. The visibility splays for the associated accesses would require
that potentially 945m of hedgerow be trimmed so that the height does not exceed 2m. The majority
of that length of hedgerow is currently maintained by the landowners at less than 2m so the length
to be trimmed is likely to be much less;

Temporary Low Voltage crossings — there are 18 existing electricity lines to be undergrounded,
which will be undertaken by open trench and (where necessary) by thrust boring as described
above. This will result in an impact to 89m of hedgerows and treelines, and the hedgerows will be
reinstated post construction;

Temporary Tower Working Areas — an area of 1225m? is required for the construction of each tower.
The working areas have been designed to avoid hedgerows and trees as far as possible. However
there will be a temporary impact with the removal of 826m of hedgerows and treelines and 9
individual trees (over the 34,000m line route). The hedgerows will be replaced with comparable
fresh planting post construction;

Permanent Tower Bases — the permanently affected area required for the towers is smaller than the
required construction area. Of the area affected by construction, roughly 66% will be replanted post
construction. It is possible for vegetation including hedgerows to grow under each of the proposed
towers; however as worst case it has been calculated that 296m of hedgerows and treelines and 3
trees will be permanently removed;

Permanent area under the overhead line — all vegetation under the conductors (a 20m swathe,
34.3km in length) will be trimmed so that the height does not exceed 2m. This is to ensure safety
clearances are maintained and will form part of the ongoing maintenance of the proposed overhead
line. This is standard practice and is done for all existing overhead lines. There are 8.9km of
hedgerows and treelines to be maintained in this way and 34 individual trees. The majority of that
length of hedgerow is currently maintained by the landowners at less than 2m so the length to be
trimmed is likely to be much less; and,

Permanent area adjacent to the overhead line — all vegetation adjacent to the conductors with the
potential to fall onto the conductors will be trimmed to ensure safety clearances. This will form part
of the ongoing maintenance of the proposed overhead line. This is standard practice and is done
for all existing overhead lines. Less trimming will be required further from the conductors as there
will be less potential for falling vegetation onto the overhead line. The trimming regime will involve a
scalloping or profiling effect which will minimise the effect on vegetation. It is assumed that an area
adjacent to the line and up to 30m from the position below the conductors (on either side) will be
required to be examined for falling hazards. The level of trimming required will be directly related to
the distance from the overhead line and the height of the vegetation — i.e. the further from the
overhead line, the less vegetation that is required to be trimmed. Table 5.3 outlines the height of
vegetation to be trimmed based on the distance from the conductors. The vast majority of this
vegetation within the 30m zone will be unaffected because of its height and distance from the
overhead line but for safety reasons, any branches, etc with the potential to fall on the overhead line
will be trimmed. Hedgerows within the 30m zone are currently regularly maintained by landowners
to an approximate height of between 1m and 3m and so will not require further trimming. It will be
mature trees that will require trimming based on height and distance from the conductors as shown
in Table 5.3.
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Table 5.3: Vegetation Safety Clearance Heights

Height of
Horizontal Distance | Vegetation to be
from the Conductor (m) | trimmed
5 Above 5.4m
10 Above 8.5m
15 Above 12.6m
20 Above 17.0m
25 Above 21.6m
30 Above 26.4m

Field Drainage

Where existing drainage is present at the location of a tower foundation, this drainage will be removed
from the tower foundation construction area. New drainage arrangements will be installed to pass the
tower foundations on one or as many sides of the foundations as required, or alternatively a number of
drains can be replaced by a larger single drain which bisects the tower foundation.

There are a number of ephemeral ditches (that flow only seasonally during wetter periods or when
groundwater levels are higher or only for a short period following a storm event) that will be directly
impacted by the proposed towers (Towers 20, 21, 33, 44, 48, 68, 78, 81, and 87). The affected ditches
will be diverted during construction and a permanent diversion formed post-construction around the
tower foundations to match their current conditions.

Stage 2 — Tower Foundations

Foundation Approach

The first stage in the construction of the overhead line, after preparatory works, is to construct a
foundation for each tower. The foundations will mainly be of a concrete pad and chimney or pyramid
type. However, depending on particular geological conditions, there may be the requirement to use (i)
piled, (ii) auger or (iii) rock foundations:

(i) A mini-piled foundation consists of an array of raked piles (piles driven in at an angle), tied
together in a pile cap;

(i) An auger foundation consists of a single, vertical bored pile or pier. Typically, an auger
foundation will be 0.7m to 1.5m in diameter and up to 10m deep; and,

(ii) A rock anchor foundation consists of an array of vertical rock anchors drilled into the rock, which
are then tied into a concrete cap.

The minimum and maximum foundation sizes have been determined and are shown in detail in
Appendix 5C. Full details of the foundation types and dimensions are shown in the planning
application.

The working area for construction of a tower is 1,225m?. The working area for tower sites will be fenced
off prior to excavation to ensure the safety of the public and livestock and also to prevent intrusion into
environmentally sensitive areas.

Excavations will be undertaken for each leg on the tower. The dimensions of the excavation will vary
depending on the tower type to be constructed and the ground conditions encountered. Some rock
breaking could be required to achieve the required depths for the tower foundations, which will be done
by mechanical means.
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Construction of each foundation takes up to 6 days. Tower erection can commence within 21 days
after foundation installation, when the concrete will have cured sufficiently.

Once the excavations are formed, the tower leg will then be fixed in accordance with the foundation
design using a template before assembling the ‘pyramid’ formwork around the stub. The foundation will
then be concreted.

Concrete will be delivered via the proposed access tracks to the tower position by a ready-mix lorry.
Following the delivery of concrete, the wash-out of vehicles on site within the working areas will be
restricted to the concrete chute only, with the residue being directed into a suitable container for
disposal at a suitably licensed facility after it has settled (see Chapter 18 Transport for further details).

After a minimum of 24 hours (to allow the concrete to partially cure), the formwork'?® will be removed
and the excavation backfilled using the original materials (which will be stored in layers) and
compacted. Any surplus material will be removed from site and disposed of in an appropriate landfill
site. After the excavation is backfilled the site is levelled, leaving just the four legs of the tower
protruding approximately one metre from ground level.

A standard suite of foundation designs have been developed for each tower to cater for a variety of soil
conditions which may be encountered along the overhead line route.

Standard foundation installation

The foundations will be excavated using a rubber tyred or tracked excavator. Depending on the
location a wheeled or tracked dumper may deliver the readymix concrete to the excavation. The tower
stubs (lower part of tower leg) will be concreted into the ground. Each of the four corners of the tower
will be separately anchored below ground in a block of concrete as shown in Illustration 5.5 above.

This practice has two principal advantages; firstly it allows two stage construction and secondly it
assists the crew in their compliance with health and safety legislation with regard to depth of
excavation. In the first pour concrete is placed between the bank of the excavation and the outside of
the concrete pipe. The second stage of the foundation installation is the concreting of the tower leg into
the pipe. The tower legs are concreted into place using either a setting template or the tower base
(lower section of tower up to base horizontal).

lllustration 5.5: Pad and Chimney Foundation
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120 Formwork is the material used to create the structured shape of the tower legs below ground and
which hold the concrete in place prior to it curing. It can be made of steel or wood and is removed once
concrete sets.
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Augured Foundations
Foundation Installation

The foundation of the tower is the means by which the loads are transmitted from the structure into the
surrounding soil. The foundation is designed to withstand the maximum uplift, compression; transverse
shear; and, longitudinal shear loads imposed by the tower as derived from the tower design. The
foundation must be stable enough to prevent any movement of the tower under the maximum load
conditions.

In locations where the soil investigation shows that the ground conditions do not conform to the bearing
and/or ground conditions catered for by the range of generic pad and chimney foundations, either a
piled, or rock augured site specific foundation will be required. To limit the use of stone it will be
engineering preference to use existing excavator with an attachable hydraulic hammer to install the
piles. This will remove the requirement for any larger plant. The use of piled or rock foundation may
require the drilling or ‘auguring’ of several holes for each leg of the tower. In the case of piled
foundations there will be two options. The holes are drilled and then reinforced with steel and concreted
or grouted, or the contractor will use precast concrete piles and drive these into the ground. The piles
form a stable base at ground level, upon which a typical foundation will be installed. In the case of rock
foundation, a site specific rock anchor foundation will be designed. Rock anchors of a specified length
are drilled and grouted into the bedrock.

Piled foundations

Piled foundations can either comprise a single pile or a group of piles connected at or just below
ground level by a reinforced concrete cap, i.e. a piled foundation. Piles may be classified as ‘driven’
(displacement) where the soil is moved radially as the pile enters the ground, or ‘bored’ (non-
displacement) when little disturbance is caused to the soil as the pile is installed. Driven displacement
piles may comprise a totally preformed section from steel, pre-cast concrete or timber. Alternatively,
where hollow steel or pre-cast concrete sections are used these are normally subsequently filled with
concrete, or for steel H-sections post grouted. Non-displacement piles are cast-in-situ using either
concrete or grout; the pile section is formed by boring or drilling. lllustrations 5.6 and 5.7 below show
typical methods for forming the pile caps. Piles are used to provide a suitable bearing platform, upon
which a typical tower foundation will be constructed. The quantity of concrete used will be no greater
than the worst case quantity for that of a generic Pad and Chimney foundation for the particular tower
location.

Dewatering of Foundations

It is anticipated that at certain locations, especially in the lower-lying areas, the groundwater table is
shallow. There also is potential for perched water (isolated pockets of groundwater, usually at a shallow
depth, above the level of the main groundwater table). Accordingly, groundwater controls may be
necessary to manage shallow groundwater. In these areas it will be necessary to depress the
groundwater level by pumping to maintain a dry operational area for construction of the foundations.
Pumping to allow the construction of the tower footings typically will continue for a short period of
approximately 3 to 6 days. As the maximum depth of the foundations for the majority of the towers will
be approximately 3.5m, the maximum drawdown required to provide a dry working area will be less
than 3.5m.

The water pumped from the excavation would need to be discharged following treatment. All water
pumped from excavations would be passed through a filtration system to facilitate the settlement of
suspended solids before it is discharged. Measures for the prevention of water pollution from plant and
machinery and other potentially hazardous substances are discussed in Chapter 8 (Water
Environment) of this ES. An assessment of the potential dewatering impacts is presented in Chapter 9
(Geology, Soils and Groundwater).
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Stage 3 — Tower Assembly and Erection

The steel for the remainder of the tower is delivered to the site by lorry and various sections of the
tower, depending on weight and method of construction of the tower, are pre assembled on the ground
beside the tower. The tower will be built using a derrick pole (see lllustration 5.1).

The working area for construction (assembly and erection) of an overhead line tower is 35m x 35m
(1 ,225m2) or an area equivalent to 1,225 m2, where the area has been offset to avoid constraints (see
Figure 5.8).

The working area for the following 40 towers will be temporarily stoned (which will arrive to site pre-
washed): 2468 13 14 17 18 19 23 26 28 33 34 36 37 39 42 43 45 47 49 52 57 58 62 63 68 71 76 78
82 83 8589929397 101 102.

Steelwork for each tower will be delivered directly to site from the Carn depot.

The Carn Depot is adjacent to the M12 Carn roundabout and 15 miles from the northern extremity of
the proposed overhead line. Carn is NIE's main regional depot in the southern half of Northern Ireland.

Each tower consists of approximately 12.5 tonnes of steelwork bars that are delivered to site,
individually bundled up, on a low loader lorry. These bars are then unloaded by a crane enabled lorry
and then assembled.

With the steelwork on site, the tower is then part assembled at ground level into box sections of
approximately 10m high, adjacent to the tower foundation.

The steelwork will be assembled and erected by a team of approximately eight operatives over a 3-4
day period.

Stage 4 — Conductor/ Insulator Installation

Overview

Stringing of overhead lines refers to the installation of phase conductions and shieldwires on the
proposed towers. The entire job is usually referred to as “Stringing Operation” and includes all
guarding of roads and the River Blackwater. The proposed overhead line will be strung using full
tension stringing which ensures that the conductor is sufficiently tensioned during installation. The
stringing operation is undertaken between angle towers in a straight line between the two towers (e.g.
between Tower 1 and Tower 2, between Tower 2 and 4, etc.)

There are three key aspects of stringing:
e Stringing Locations — where the stringing machinery is located;
e Guarding Locations — the protection of road and river crossings; and,

e Stringing Procedure — how the overhead line is actually strung.

Stringing Locations

Two stringing locations are provided at each angle towers (see Figure 5.8 and lllustration 5.8) — one on
each side in the direction of the next angle tower. These locations are 20 x 20m in area and will
contain the necessary stringing machinery. The stringing locations are generally set back 100m in a
straight line from an angle tower. The positions of some of the stringing locations have been adjusted
(e.g. the stringing locations at Tower 28 have been repositioned to avoid an adjacent orchard and
Tower 29 is a 30° angle tower but will not require stringing locations because of the angle and length of
stringing required).

The stringing locations will be accessed as shown on Figure 5.8. Initially the insulators and running out
equipment necessary for stringing and the conductors will be taken to site using a 4x4 crane enabled

145



NIE

190.

191.

5.6.8.3
192.

5.6.8.4
193.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 146

lorry along the identified access tracks. The remaining plant and equipment including tractors, winches
and tensioners, pilot reels and conductor drums required for stringing will be taken to site along the
same routes using a mixture of low-loaders and four wheel or six wheel drive crane enabled lorries.

A winch will be positioned and set up at an angle tower at one end of the section, with the tensioner set
up similarly at the other angle tower at the other end of the section.

Access to the stringing locations has been carefully determined. Generally access is directly from the
proposed tower to the stringing location, where the two points are in the same fields and there are no
obstructions. Where obstructions (e.g. a hedgerow) occur between the points, a separate access track
has been designed and shown on Figure 5.8.

lllustration 5.6: Conductor Pulling Machine

New conductor Conductor pulling
drums machine
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Guarding Locations

Where the conductor is to be strung over roads and the River Blackwater, protection will be erected
prior to the commencement of stringing. These positions are shown on Figure 5.8 and the protection
will be in the form of guard poles, scaffolding or a telescopic handler. The protection measures will be
positioned on both sides of a crossing and will be temporary in nature, for the duration of the stringing
operation. The guarding locations will ensure that the stringing operation does not interfere with road
users or the River Blackwater.

Stringing Procedure

When a sufficient number of sequential sections are completed, with all towers erected, stringing of the
conductor can commence. As its name suggests tension stringing refers to the installation of
conductors under tension. The conductor is kept clear of all obstacles along the straight by applying
sufficient tension. This method requires the pulling of a light pilot line (nylon rope) into the stringing
wheels.
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The nylon pilot line will be walked between angle towers along the route of the proposed overhead line.
The nylon pilot line will generally be laid over the ground and then over guarding locations to avoid
roads and the River Blackwater. The nylon pilot line will be passed over the top of hedgerows and
minor watercourses and plastic sheets will be laid over vegetation to ensure it does not become
entangled.

The walking of the nylon pilot line will take approximately one day for longer sections between angle
towers and less for closer angle towers. Once established and under close inspection the nylon pilot
line will be pulled taut and off the ground. It will then be used to pull a steel pilot line to be pulled
between the angle towers.

The steel pilot line will be placed in blocks on the suspension and tension towers and connected
around the winch and tensioner at either end. See lllustration 5.7.

lllustration 5.7: Pulley Blocks Hung from each suspension tower

The steel pilot line is then used to pull in the conductors from the drum stands using specifically
designed “puller — tensioner” machines. The main advantages with this method are (a) the conductor is
protected from surface damage and (b) major obstacles such as roads can be crossed over without the
need for significant disruption.

Using the winch to pull the steel pilot line, the conductor will be drawn through the section, under
constant tension using the tensioner, allowing the conductor to be controlled without touching the
ground.
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lllustration 5.8: Winching machine for stringing operation.

lllustration 5.9: Stringing location during operation.

Once the conductor is pulled out through the section it is secured at the required sag at each end to the
insulators on the tower, and then attached permanently to all the suspension tower insulators, and the
pulley blocks are removed.

The conductor is installed by a team of approximately 25 operatives. The proposed route alignments
longest section consists of 9 towers in total, 2 angle towers and 7 intermediate towers. It is estimated
that it would take approximately 10 to 15 days to install the conductor on this section. This section will
require approximately 8 drums of conductor.
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Stage 5 — Reinstatement of Land

Once all works are complete, the access route and the construction areas around the tower are
restored to their original condition. Generally this work is carried out by a specialised agricultural
contractor and is carried out with in consultation with each landowner.

Maintenance of the Overhead Line and Towers

The normal maintenance of the proposed overhead line will generally involve general inspections by
helicopters and ground inspections. Access will be undertaken using suitable off road vehicles for
routine inspections once every two years. These vehicles will use existing accesses.

Helicopter inspections are normal practice for overhead lines in Northern Ireland and this line will be
flown once every year or less frequently by one helicopter on each occasion. The flights will typically
last no more than one day per inspection for the entire overhead line. Consultations will be undertaken
in advance of any flights with affected landowners to minimise impacts. This will supplemented with a
publicity campaign to inform the general public.

The area adjacent to and under the conductors will be trimmed once every five years in order to
maintain safety clearances from any vegetation (as detailed in Section 5.6). This will be done with
typical agricultural machinery as currently used in the area.

Other types of maintenance will include repainting of the towers (once every 18 years), replacement of
conductors (once every 40 years) and replacement of fittings (as required).

The replacement of conductors will be a similar process to the stringing operation as described in
Section 5.6.8.4. The process will involve using the existing conductor to pull into place the new
conductor. Stoned accesses would not be required because of the nature of the vehicles and
machinery involved and existing access points will be of sufficient width.

The overhead line will become permanent as part of NIE's major infrastructure. This will be achieved by
routine maintenance, refurbishment, replacement of redundant equipment and upgraded designs to
ensure a permanent transmission route. Accordingly, NIE have no plans for the decommissioning of
the overhead line.

Excavated Material

As in common with any construction project, there will be excavated material during the construction of
the proposed substation and towers that will be found surplus to requirements. This material will be soil
and stones and it has been assessed that there is unlikely to be any contaminated material.

Under the guidance of The Waste Regulations (Northern Ireland) 2011, a number of measures to meet
the conditions of the waste hierarchy in relation to excavated material have been identified:

Waste Prevention:

e All top soil extracted in the construction of all tower sites, the substation and associated access
tracks will be reinstated onto the site of extraction;

e Tower foundation requirement volumes of sub soil material to be excavated have been calculated
for each tower site;

¢ A reinstatement volume of excavated sub soil material to be returned to each site of extraction has
been calculated;

e Where practical, excavated subsoil will be used for all associated and relevant project construction
and landscaping purposes;
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e The tower building construction phase will generate approximately 15,340m? of excavated material
in the form of top soil, sub soils and stones. Of this, 5,610m3 (37%) will be reused/reinstated at the
tower sites and within the redline application of the Interconnector associated works application.
The remainder of the material (9,730m3 or 63%) will be disposed of to landfill; and,

e The site of the substation will generate approximately 250,000m® of excavated material. Of this
there is the potential to reuse 156,000m* (62%) within the redline application boundary of the
substation site. The remaining 94,000m® (38%) will be disposed of to landfill.

Waste Disposal and Re-use

The construction of the proposed substation and the towers will generate approximately 103,730m? of
surplus material which will need to be reused, recycled or disposed of offsite. It is proposed that the
excavated material will be sent to landfills. The location of the assessed landfills is in Chapter 18
Transport.

Given that the waste material is going to landfill, the options for its reuse are inevitably limited.
However it could be used beneficially for capping, aftercare and restoration in the landfills concerned.

Construction Mitigation Measures

This ES has been prepared, inter alia, in order to outline the proposed mitigation measures which will
be used to eliminate or minimise the impacts of the Proposed Development. The construction and
operational phase for the substation, towers, overhead line and associated works has been assessed
within the assessment chapters of the ES and mitigation measures proposed. These measures have
been included in the Outline Construction Environmental Management Plan (OCEMP — see Appendix
5A).

This Outline CEMP will be a key part of the construction contract to ensure that all mitigation measures
which are considered necessary to protect the environment, prior to construction, during construction
and/or during operation of the Proposed Development, are fulfilled. NIE will be responsible for ensuring
that the contractor manages the construction activities in accordance with the Outline CEMP including
the mitigation measures that are set out within that document. The contractor will prepare a CEMP
which is in accordance with the Outline CEMP to ensure that construction delivers the mitigation
measures set out within this Environmental Statement.
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Scoping and Consultation

Introduction

This Chapter reviews the environmental scoping process undertaken for this EIA in line with the
Planning (Environmental Impact Assessment) Regulations (Northern Ireland) 1999, as amended and
also the Planning (Environmental Impact Assessment) Regulations (Northern Ireland) 2012 (referred to
hereafter as the EIA Regulations).

This Chapter also contains a summary of the consultation process undertaken by NIE in respect of the
Proposed Development at the pre-planning stage up to the publication of this Consolidated ES in 2013.

Environmental Scoping

The EIA Regulations require an ES to provide such information as is reasonably required to assess the
environmental effects of the development and which the applicant can, having regard in particular to
current knowledge and methods of assessment, reasonably be required to compile, including:

“A description of the likely significant effects, direct and indirect, on the environment of the
development, explained by reference to its possible impact on, population, flora, fauna, soil,
water, air, climatic factors, material assets including architectural and archaeological heritage,
landscape and the inter-relationship of any of the above factors.”

The ES must also include “a description of the measures envisaged to prevent, reduce and where
possible offset any significant adverse effects on the environment.”

As part of the EIA a review of all environmental aspects was undertaken by NIE’s team of specialist
advisors and those aspects for which impacts are not anticipated to be significant were “scoped out” of
the EIA, that is, not included, or dealt with at a high level. The scoping process was confirmed by the
Planning Service under Regulation 6 (1) (b) of the EIA regulations, wherein it provided an opinion as to
the information to be provided in the ES (correspondence dated 7 September 2006, Appendix 6A).
Direct consultations with stakeholders were also undertaken in this regard (see Appendix 6A).

Although the associated works application is a new application for planning purposes, the
works/development it relates to were considered when this scoping opinion was provided.

Environmental Aspects Scoped Out

Air Quality
Construction Phase

During construction the potential will exist for adverse impacts to air, primarily due to the generation
and dispersion of dust, but also due to additional emissions from construction vehicles and plant.
Impacts to air from construction activities and vehicles are considered to be non-significant.

The construction traffic associated with the Proposed Development is outlined in Chapter 5 (Proposed
Development) and detailed in Chapter 18 (Transport). Such traffic will be limited to the construction
phase and will be temporary in nature.
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In terms of scoping likely significant air quality effects, the following criteria are considered to be a
robust determination of the need for an air quality assessment. An air quality assessment may be
required if:

¢ Road alignment will change by 5m or more; or

e Daily traffic flows will change by 1000 AADT or more; or

e Heavy Duty Vehicles (HGV) flows will change by 200 AADT or more;
e Daily average speed will change by 10km/hr or more; or

e Peak hour speed will change by 20km/hr or more

The nature of the Proposed Development means that there will be no changes in road alignments, no
changes in Annual Average Daily Traffic flows of more than 1000 or HGV changes of 200 (the
maximum is 48) and there will be no change to the daily average or peak hour speeds.

Construction traffic will use local roads to access the working areas. It is predicted that there will be
relatively large percentage increases of traffic flow on some local roads, although this is predominantly
due to the very low existing flow volumes (see Chapter 18 Transport). Furthermore, according to the
EPUK document ‘Development Control: Planning For Air Quality’ (EPUK, 2010), an air quality
assessment is required for ‘large, long term construction sites that would generate HGV flows of more
than 200 movements per day over a period of a year of more’. Therefore, as the numbers of
construction vehicles are considered to be low and temporary in nature, it is considered that there will
be no likely significant air quality effects.

In terms of sensitive receptors, the Proposed Development is not located in any existing Air Quality
Management Areas (AQMAs), nor within 200m of any ecological designated sites. The proposed haul
routes (see Chapter 18 Transport) associated with the Proposed Development will pass through two
AQMA areas and within 200m of ecological designated sites. These are:

e Moy AQMA (In the Dungannon Council area);
e Armagh AQMA — A29/A3 (In the Armagh Council area);
e Lough Neagh and Lough Beg Ramsar and Special Protection Area (SPA); and,

e Drumcarn Area of Special Scientific Interest (ASSI).

It is considered that because the construction traffic does not meet any of the criteria for an air quality
assessment and the traffic impacts will be temporary in nature, there are no likely significant air quality
effects to the AQMA and designated ecological sites and the assessment has therefore been scoped
out.

Operation and Maintenance

The operation and maintenance of the Proposed Development will not result in any significant impact
on air quality impacts and has been scoped out of the assessment. There will be no emissions from
the towers or overhead line and any associated maintenance traffic will be very low — one vehicle trip to
the tower locations every two years, and vehicles associated with the vegetation clearance 5-year cycle
(see Chapter 5 Proposed Development and Transport18Transport for further details).

During its operation, the proposed substation will use sulphur hexafluoride (SF6) gas in sealed circuits
as a gas insulator. The gas will be sealed and therefore there will be negligible emissions to the
atmosphere. NIE has in place a policy which provides guidance on the recording, handling, storage,
recovery, monitoring and disposal of SF6 gas in accordance with the F-gas regulations (Main
Regulation: (EC) No 842/2006 of 17th May 2006).
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Climatic Factors

The Proposed Development is not expected to have an effect on the climate.

SF6 gas is a greenhouse gas. However, its use will not cause any significant quantities of greenhouse
gas to be emitted and thus insignificant negative impacts to climatic factors are anticipated.

In terms of positive climatic effects, please see Chapter 2 (Need) for further discussion.

Property Values

In the absence of any robust evidence indicating that the Proposed Development is likely to have
significant effects on property values, the issue of suggested property devaluation has been scoped
out.

Summary of Environmental Aspects Included

It was concluded that the following impacts should be included in the ES:

e Population, as assessed in the following Chapters: EMF; Noise; Landscape and Visual; Community
Amenity and Land Use, and Socio-Economics;

e Flora and Fauna, as assessed in the Ecology Chapter;
e Landscape, as assessed in Landscape and Visual Chapter;

e Material Assets, as assessed in the Cultural Heritage, Landscape and Visual, and
Telecommunications and Aviation Assets Chapter;

e Soil, as assessed in the Geology, Soils and Groundwater and Community Amenity and Land Use
Chapter; and,

e Water as assessed in the Water Environment, Geology, Soils and Groundwater, Ecology and Flood
Risk Chapters.

The same impacts are assessed in this Consolidated ES, having regard to the submission of the
associated works application.

Interactive, cumulative and transboundary impacts are considered. These are contained in the
individual assessments and summarised in the Cumulative and Interrelationship of Impacts Chapter
and in the Transboundary Impacts Chapter.

Additionally, the ES includes consideration of any direct, indirect, secondary, short, medium and long-
term, permanent and temporary, positive and negative indirect impacts.

The Proposed Development is permanent and thus no assessment of deconstruction or
decommissioning has been undertaken.

Mitigation measures proposed to remedy environmental impacts are summarised in the Mitigation and
Conclusions Chapter, Chapter 21 of this Consolidated ES. Further detail is contained in the Outline
Construction Environmental Management Plan, in Appendix 5A.
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lllustration 6.1 Environmental Aspects Included in the EIA
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6.2.4  First ES Addendum Scoping (January 2011)

26. Following consultations on the planning application by the Northern Ireland Planning Service, a request
was made under Regulation 15 of The Planning Environmental Impact Assessment Regulations
(Northern Ireland) 1999, as amended, for further information to be submitted on four matters.

27. The request for further information was outlined in a letter sent by the Northern Ireland Planning
Service, Special Studies Unit in October 2010. The request for further information is set out below:
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“The following issues should be addressed within the Addendum:

(1)  Landscape Impact - The portion of line between the international border and Tower 89 has
a significant visual impact as it traverses elevated ground and is visible from scenic views in Co
Monaghan more than 5km from the proposed route. The extent of Zone of Theoretical Visibility
needs extended to 7Km. The submitted photomontages are inadequate and there is insufficient
assessment of impact on landscape character in Co Monaghan, as well as, inadequate
assessment of archaeological impact.

(2)  Natural Heritage — Please submit the following missing Target Notes in Appendix D1 of
Volume 3 of the ES: TN 1-5, 9, 10,16-21, 23-28, 30, 33-37, 40-42 and 48-52. The badger survey
does not provide a map outlining the location of recorded setts within the site. A further Badger
Report is required and should be presented in the following format:

The date/time of survey and qualifications of surveyor should be included in the report;

The survey should establish whether or not Badgers have established sett(s) (active or inactive)
or use the area for foraging. All evidence of use by Badgers found, for example latrines, hair
caught on wire or bedding should be included;

The information should be presented in a written report and must include large scale maps at
1:500 scale for those areas in the line route study where badger setts were recorded;

Results of the bat survey should also be provided.

(3)  Historic Buildings — There is insufficient detail of the relationship between the following 6
Listed Buildings and the proposed sub-station/towers: 164 Trew Mount Road (HB13/08/070A),
166 Trew Mount Road (HB13/08/070B), 142 Moy Road (HB13/08/077), Gate Lodge for
Tullydowey House (HB13/11/039), Tullydowey House & Gardens (HB13/11/040), Mullyloughan
House/Glenaul ~ House Tullydowey  House  (HB15/12/012). Three  dimensional
perspective/sections are required to demonstrate this relationship;

(4) Contaminated Land — Chapter 9 (Geology and Soils) of the ES refers to potentially
contaminated land sites within the vicinity of towers 49 and 72. Full details of desk top studies
and preliminary risk assessments for these areas are required.”

Subsequently, all of these issues were addressed within the First ES Addendum published in January
2011, and are now included within this Consolidated ES.

Second ES Addendum Scoping (October 2011)

In October 2011, a Second ES Addendum was published in order to report on additional environmental
surveys undertaken since the publication of the ES and First ES Addendum respectively.

The scope of the Second ES Addendum centred on providing further information to clarify some of the
assessment work previously included in the ES and First ES Addendum in light of the issues raised
during the consultation process. All of this information is included within this Consolidated ES.

Difficulties Encountered During the EIA

Introduction

The EIA regulations state that the ES must include “An indication of any difficulties (technical
deficiencies or lack of know-how) encountered by the applicant in compiling the required information."
Below is a summary of difficulties that arose during the study. Further topic specific issues are
highlighted in the assessment chapters of this ES.
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Housing in the Countryside

The ongoing demand for housing in the countryside was a constantly changing constraint on the design
of the line route, as planning applications were monitored to maximise distances between the Proposed
Development and any proposed houses. Despite the substantial task involved in monitoring the
number of houses proposed in the vicinity, this was undertaken and resulted in numerous revisions to
project design, which added cost and time to the assessment. The difficulty was addressed via design
changes and there are not deemed to be any implications for the conclusions of the EIA.

Lands Access

Eight landowners refused permission for access to their properties in 2012, which meant that field
surveys were not possible on these lands (see Figures 10.1 and 10.2). This accounted for 3% of the
total ecological survey area. However, the Phase 1 habitat survey methodology required by NIEA
permits surveillance from a distance where habitat types can be reliably identified. As a result, only
0.4% of the area of lands for which habitat survey were proposed could not be described.

Badger surveys were proposed within the site boundary and a further 250m outside of the Proposed
Development; this included land with restricted access. Restricted access limited the area available to
carry out badger surveys resulting in 3% of the proposed badger survey area not being available to
survey. However, the majority of this area was more than 100m from the proposed line route,
substation site and access tracks and was therefore not significant in terms of potential impacts on
badgers and any associated setts.

It is considered that the refusal of land access to these limited areas does not affect the findings of this
ES.

Contractor Procurement

The design of the Proposed Development has been refined to a stage appropriate for a full planning
application and EIA. This was done in consultation with the DOE Planning Service as part of the PAD
process.

Mitigation measures have been developed which will be implemented at the next stages of the
Proposed Development (pre-construction, construction, and operational phases).

NIE intends to procure a contractor for the Proposed Development at a later stage. The work carried
out by the selected contractor will be based on an Outline Construction Environmental Management
Plan which incorporates mitigation measures described within this ES (See Appendix 5A). The work
will be required by NIE to comply with a final CEMP itself required to be in compliance with the Outline
CEMP. This will be contractually enforced with the contractor.

Consultation

The following is an overview of the public and statutory consultation process undertaken by NIE and its
consultants from September 2006 to the beginning of 2013. This includes consultations carried out
post ES publication in December 2009 including those associated with the First and Second
Addendums respectively.

All statutory and stakeholder EIA consultation responses are available in Appendix 6.1.
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Consultation Strategy

There were two distinct consultation strategies developed for the EIA. Community/Public consultations
and statutory and stakeholder consultations.

Community and public representative consultations were facilitated by NIE with the statutory and
stakeholder consultations carried out by AECOM as advisors to NIE. These consultations were
progressed in parallel, and information and comments received were distributed throughout the project
team.

Planning application consultations for the ES were conducted in 2009/10 by the Department of the
Environment, Northern Ireland Planning Service, Special Studies Unit.

First ES and Second ES Addendum consultations were also conducted by the Department of the
Environment, Northern Ireland Planning Service, Special Studies Unit in 2011.

lllustration 6.2: Consultation Strategy

Statutory and Stakeholder EIA
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lllustration 6.3: Additional Statutory and Stakeholder Consultations Post ES December 2009

Planning Application Consultation by DOE Planning
2010

A 4

First ES Addendum Consultation by DOE Planning
2011

A 4
| Second ES Addendum Consultation by DOE Planning |

Second ES Addendum Consultation by DOE Planning
2011

|¢

Consolidated ES Consultation by AECOM
2012/2013

Consultation was carried out with:

e Statutory EIA consultees;

¢ Non-statutory bodies and interested parties;

e Public representatives;

e Local authorities (Dungannon District Council, Armagh District Council, Monaghan Council);
e Land holders; and

e Members of the general public.

Consultations were undertaken at all stages of the process to allow a wide variety of stakeholders to
engage in the development of the Proposed Development from an early stage. All views were
incorporated into the EIA with a view to informing the route design, mitigation and other aspects of the
Proposed Development.

Community and Public Representative Consultation

This consultation was conducted by NIE through a three phased approach from March 2007 to
December 2008. These consultations were supplemented by ongoing consultation with public
representatives such as MLAs and MPs.

Over the course of the pre-consent stage of the Proposed Development, NIE has made use of multiple
methods of public consultation. There has been ongoing consultation between NIE and members of
the local community in relation to the development.
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First Phase

All affected landowners were contacted in March 2007 and using land registry maps, those affected
were identified and invited by letter to a meeting where details and maps of the Proposed Development
were available.

Three separate landowner meetings were scheduled for different sections of the proposed overhead
line route. These meetings were regional and landowners nearest to each local meeting place were
invited to attend a local meeting. Approximately 50 landowners were invited to each meeting.

Table 6.2 First Phase of Community and Public Representative Consultation

Meeting 1 Meeting 2 Meeting 3
Moy, Co Tyrone Killylea, Co Armagh Derrynoose, Co Armagh
26 March 2007 1 May 2007 18 June 2007
3pm-9pm 3pm-9pm 3pm-9pm
Church of Ireland Church Hall St Marks Church Hall Derrynoose Community Centre

As a result of the local media broadcasting a general invitation, meeting number 3 was cancelled since,
owing to the large numbers expected to attend, NIE could not anticipate a meaningful dialogue with the
relevant directly affected landowners. Instead, individual meetings were later arranged with the
landowners concerned.

Second Phase

The Second Phase of the Community and Public Representative Consultation commenced with
information packs being delivered to every house within a 1,000 metre corridor either side of the
proposed line route in September 2007. The information packs included a booklet on EMF, Frequently
Asked Questions, Tower Type Comparison, an A3 route map, three A4 maps showing the proposed
route in further detail, and a letter inviting people to attend an information week.

A public exhibition took place from Monday 8 October to Friday 12 October 2007 from 10.00am to
8.00pm and on Saturday morning 13 October 2007 from 10.00am until 1.00pm at The Market Place
Theatre and Arts Centre, Market Street, Armagh. There were approximately 150 attendees. During
the same week, NIE met with a group of concerned landowners facilitated by a local MLA.

Third Phase

In December 2008, a third phase of consultation was undertaken and which involved sending out
letters and maps of the preferred route. These were sent to the following recipients:

e MLAs / Councillors;
e |andowners;

¢ Individuals who were known to be living within a 1,000 metre corridor either side of the line route;
and,

¢ Individuals who were known to have lodged planning applications within 300m each side of the line
route.

Public Representatives

NIE also met with Councils, Councillors, MLAs, and other stakeholders throughout the development
process. This was conducted in parallel with the phased public meetings.
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Statutory and Stakeholder Group Consultation (2006 —2011)

The objective of the statutory and stakeholder consultation has been to obtain baseline information and
obtain comments on environmental aspects of the Proposed Development. Statutory and Stakeholder
consultation has been undertaken from 2006 to 2013. This section highlights the consultations
undertaken from 2006 to 2011 - this period covers the 2009 ES, First and Second ES Addenda.
Copies of the correspondence are provides in Appendix 6.1 along with summary tables to highlight the
key issues.

DOE Planning Service, Special Studies Unit was first made aware of the Proposed Development during
a meeting on 22 February 2006. On 7 September 2006 the DOE Planning Service provided a scoping
opinion as to the information to be provided in the ES to be submitted with the EIA planning application.
This information was based on consultations conducted by the DOE Planning Service with various
statutory consultees.

In 2006 AECOM contacted consultees by letter to obtain baseline data directly from consultees based
on preliminary details of the Proposed Development.

In 2007 AECOM once again contacted consultees regarding the preferred line route, including tower
locations and proposed location of the substation.

As part of the PAD process, statutory consultees were consulted again between December 2008 and
November 2009 by DOE Planning Service and in some cases also by AECOM or NIE.

In 2010, consultations were issued by Planning Service in respect of the 2009 ES.

In January 2011, the First Addendum were issued and consultations undertaken by DOE Planning
Service.

In October 2011, consultations were also carried out in by the DOE Planning Service.

A full list of organisations contacted from 2006 to 2011 is outlined in Table 6.3 below, with further
details in Appendix 6.1.
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Date Consulted
s First Second Third ES First ES | Second
Sl I Consultation Consultation Consultation Addendum | Addendum
Armagh ~ Gity — and | oot eecutive July 2006 November 2007 | December 2008 | 920uary | January October
District Council 2010 2011 2011
. Environmental Health
Afm".‘gh Clt.y and and Recreation | July 2006 November 2007 December 2008 January January October
District Council Directorate 2010 2011 2011
Belfast International | Belfast Flying Club January January October
Airport Ltd November 2007 2010 2011 2011
British  Broadcasting . . Not specifically contacted but documents
Corporation (BBC) Reception Advice July 2006 November 2007 were publically available for comment.
British Trust for November 2007 Not specifically contacted but documents
Ornithology (BTO) were publically available for comment
Civil Aviation | Director of Airspace January January October
Authority (CAA) Policies July 2006 November 2007 | December 2008 | 5y 2011 2011
Council for Nature J J Octob
Conservation and the July 2006 November 2007 anuary anuary ctober
. 2010 2011 2011
Countryside (CNCC)
January January October
Crown Estates July 2006 November 2007 2010 2011 5011
Department of | Agri — Environmental
Agricultural and Rural | Schemes November 2007 ézqgary L213r1u11ary (23(;:1tc1>ber
Development (DARD) | Management Branch
Countryside January January October
DARD Management Branch November 2007 December 2008 2010 2011 2011
County  Agricultural January January October
DARD Office November 2007 2010 2011 2011
Fisheries and Rural January January October
DARD Policy Division November 2007 December 2008 2010 2011 2011
. January January October
DARD Forest Service November 2007 December 2008 2010 5011 2011
. January January October
DARD Quality Assurance November 2007 2010 5011 2011
DARD Rivers Agency July 2006 November 2007 December 2008 | January January October

121

interactive process.

Blank entries in Table 6.2 indicate that the consultee was not contacted. Consultee lists were developed and evolved overtime as part of an
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Date Consulted
L First Second Third ES First ES | Second
Sl I Consultation Consultation Consultation Addendum | Addendum
2010 2011 2011
The EIA Team, Januar Januar October
DARD Environmental Policy | July 2006 November 2007 December 2008 y y
- 2010 2011 2011
Division
Department of Culture L
. Inland Fisheries and January January October
Arts and Leisure Inland Waterways July 2006 November 2007 December 2008 2010 2011 2011
(DCAL)
Department for
Energy Trade and Invest Northern November 2007 January January October
Ireland 2010 2011 2011
Investment (DETI)
January January October
DETI Energy Branch July 2006 November 2007 December 2008 5010 5011 2011
Geological Survey of
DETI Northern Ireland | July 2006 November 2007 January January October
2010 2011 2011
(GSNI)
Department of
Environment  (DOE)
Northern Ireland Air and
Environment Agency . January January October
(NIEA) [Previously gr;\glri?nmental July 2006 2010 2011 2011
. y
Environment and
Heritage Service
(EHS)
. . . January January October
DOE NIEA Built Heritage Unit July 2006 November 2007 December 2008 5010 5011 2011
Conservation
DOE NIEA Designation and November 2007 January January October
- 2010 2011 2011
Protection
Countryside and January January October
DOE NIEA Coast July 2006 November 2007 2010 2011 2011
Environmental Policy
Group, Air and January January October
DOE NIEA Environmental November 2007 2010 2011 2011
Quality Unit
Environmental January January October
DOE NIEA Protection Division | YUY 2006 November 2007 2010 2011 2011
Historic Monuments January January October
DOE NIEA Unit December 2008 2010 2011 2011
Land and Resource January January October
DOE NIEA Management July 2006 November 2007 December 2008 2010 2011 2011
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Date Consulted
L First Second Third ES First ES | Second
O I Consultation Consultation Consultation Addendum | Addendum
. January January October
DOE NIEA Natural Heritage July 2006 November 2007 December 2008 2010 2011 2011
Waste Management Januar Januar October
DOE NIEA and  Contaminated November 2007 y y
Land 2010 2011 2011
Water Management January January October
DOE NIEA Unit November 2007 2010 2011 2011
DOE Planning | Armagh Area Plan January January October
Service Team December 2008 | 51 2011 2011
DOE Planning | Craigavon Divisional January January October
Service Planning Office November 2007 2010 2011 2011
DOE Planning | Dungannon Area January January October
Service Plan Team February 2009 | 554 2011 2011
DoE Planning Service | L2ndscape Architect | ;. o006 November 2007 | December 2008 | 927uary | January October
9 Branch y 2010 2011 2011
DOE Planning . . . December 2008 | January January October
Service Special Studies Unit | July 2006 November 2007 to October 2009 | 2010 2011 2011
Department for | Roads  Service - Januar Januar October
Regional Development Control | July 2006 2010 y 2011 y 2011
Development (DRD) (Western Division)
Roads Service
DRD Armagh Section November 2007 December 2008 Lzlgqléary égqt;ary (23(;:1tc1>ber
Office
Roads Service January January October
DRD Moygashel Depot November 2007 2010 2011 2011
Roads Service
DRD Omagh Section November 2007 December 2008 January January October
) 2010 2011 2011
Office
Roads Service Januar Januar October
DRD Forward Planning November 2007 y y
. 2010 2011 2011
Section
Roads  Service - January January October
DRD Development Control July 2006 December 2008 2010 2011 2011
Department of the
Environment Heritage | Environmental January January October
and Local | Assessment Section July 2006 November 2007 2010 2011 2011
Government (Rol)
Dungannon and . . January January October
South Tyrone Chief Executive July 2006 December 2008 2010 5011 2011
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Date Consulted

o First Second Third ES First ES | Second
Sl DAL Consultation Consultation Consultation Addendum | Addendum
Borough Council
Dungannon and Environmental Health January January October
South Tyrone Department July 2006 December 2008 | 5, 2011 5011
Borough Council
Fisheries

Not specifically contacted but documents
g:()ég)ervancy Board July 2006 November 2007 December 2008 | publically available for comment
Health and Safety Not specifically contacted but documents
Executive (HSE) July 2006 November 2007 were publically available for comment
Hellco'pter Training November 2007 Not specifically contacted but documents
and Hire Ltd were publically available for comment
Hlstorlg Monuments November 2007 Not specifically contacted but documents
Council were publically available for comment
Irish Whooper Swan July 2006 November 2007 Not specifically contacted but documents
Study Group were publically available for comment
Ministry of Defence January January October
(MOD) Defence Estates July 2006 November 2007 December 2008 2010 2011 2011
National Air Traffic | Corporate and January January October
Services (NATS) Technical Centre July 2006 November 2007 2010 2011 2011

NATS Safeguarding January January October
NATS Office July 2006 November 2007 December 2008 2010 2011 2011
National Grid -~ . January January October
Wireless Transmitting Section November 2007 2010 2011 2011
Centre for
National Museums | Environmental Data Not specifically contacted but documents
; November 2007 . :
Northern Ireland and Recording were publically available for comment
(CEDaR)

. . ) Not specifically contacted but documents
National Trust Regional Office July 2006 November 2007 were publically available for comment
Newry and Mourne . . January January October
District Council Chief Executive November 2007 2010 2011 2011
Northern Ireland
Authority for  Utility
Regulation (the Utility November 2007 December 2008 | J21Uary January October

2010 2011 2011
Regulator)

[Previously OFREG]
c/o National Not specifically contacted but documents
Northern lreland Bat Museums  Northern November 2007 December 2008 were publically available for comment
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Date Consulted

L First Second Third ES First ES | Second
O I Consultation Consultation Consultation Addendum | Addendum
Group Ireland
Northern Ireland January January October
Tourist Board (NITB) July 2006 November 2007 2010 2011 2011
Northern Ireland J J Octob
Water  (Previously July 2006 November 2007 o010 11 o1t
DRD Water Service)

Television  Planning
. . January January October
Ofcom and ~ Licensing | July 2006 2010 2011 2011
(Information)
Police Service
Armagh District January January October
z\lposrmsrn Ireland Command Unit July 2006 November 2007 2010 2011 2011
Dungannon  District January January October
PSNI Commander November 2007 2010 2011 2011
Information and January January October
PSNI Com'munlcatlon December 2008 2010 5011 2011
Services
) January January October
PSNI Traffic Management November 2007 2010 5011 2011
Public Health Agency
(formally the
Department of Health, January January October
Social Services and July 2006 November 2007 December 2008 2010 2011 2011
Public Safety
(DHSSPS)
. Not specifically contacted but documents
Royal Air Force November 2007 were publically available for comment
Royal Society for the
Protection of Birds July 2006 November 2007 January January October
2010 2011 2011
(RSPB)
Southern  Education | The Property January January October
and Library Board Manager November 2007 2010 2011 2011
Southern Group Januar Januar October
Environmental Health July 2006 November 2007 | December 2008 uary uary

. 2010 2011 2011
Committee
Southern Health & January January October
Social Services Board November 2007 December 2008 2010 2011 2011
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Date Consulted
s First Second Third ES First ES | Second
Sl I Consultation Consultation Consultation Addendum | Addendum
Spectrum  Planning
(Buildings and Wind | Argiva July 2006 December 2008 | a8 | Jamuary ggﬁber
Farms)
Spectrum Planning Januar Januar October
(Buildings and Wind | Crown Castle Limited November 2007 December 2008 2013 y 201111 y 2011
Farms)
Spectrum Planning National Grid January January October
ézﬁli?;?gs and Wind | \\ioless UK Lid. July 2006 November 2007 December 2008 | 5510 2011 2011
Spectrum  Planning
s . January January October
fzstlrIT:j;r)wgs and Wind | NTL July 2006 5010 5011 2011
Sports  Council for November 2007 Not specifically contacted but documents
Northern Ireland were publically available for comment
The Countryside
Q(;(t:vevz?kand AC“EIII\}IC?; November 2007 Not specifically contacted but documents
Outdoor  Recreation were publically available for comment
NI)
The Wildfowl and November 2007 Not specifically contacted but documents
Wetlands Trust were publically available for comment
Not specifically contacted but documents
The Woodland Trust November 2007 were publically available for comment
. Not specifically contacted but documents
Translink July 2006 November 2007 were publically available for comment
. Not specifically contacted but documents
Ulster Farmers Union November 2007 were publically available for comment
. - Not specifically contacted but documents
Ulster Flying Club Ltd | Newtownards Airfield November 2007 were publically available for comment
- Not specifically contacted but documents
Ulster Wildlife Trust November 2007 were publically available for comment
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6.4.4  Statutory and Stakeholder Group Consultation (2012 — 2013)

65. In November 2012, in anticipation of publication of this Consolidated ES in 2013, an additional consultation was carried out by AECOM.
This consultation was carried out with previous consultees and any additional statutory and stakeholder groups were included.

66. A summary of the responses received for this consultation are outlined below in Table 6.4.

Table 6.4 Details of Consolidated ES Responses

Organisation

Department

Comment

Armagh City and District
Council and Dungannon
and South Tyrone Borough
Councils

Joint Response

Armagh City Council and Dungannon District Council issued a joint response. It was the Council’s view
that the Proposed Development should be undergrounded.

They referred to the Planning Appeals Commission and its comments on the application.

The Councils understand that views in the local community with regard to the Proposed Development can
be summarised in a number of broad headings which are summarised below:

The Councils outlined what they expect a new planning application to contain.

The Councils outlined a list of sufficient information to understand as a minimum.

Armagh City and District

Council Environmental Health As above.

Argiva Spectrum Planning No Reply.

BBC Spectrum Planning No Reply.

Belfast Flying Club Belfast International Airport | No Reply.

British Telecom No Reply.

British Trust for Ornithology No Reply.

Council for Nature

Conservation and the No Reply.

Countryside (CNCC)

%\XlA) Aviation  Authority Required clarification of Proposed Development. Previous correspondence was issued.

Crown Estates No Reply.
Agri-Environment Schemes

DARD Countryside Management No Reply.
Armagh County Agricultural

DARD Office No Reply.

DARD Forest Service No Reply.

DARD DARD Environmental Policy No Reply.
Branch

DARD EIA Team No Reply.
DARD Quality Assurance

DARD Branch No Reply.
Armagh Divisional

DARD Veterinary Office No Reply.

DARD Rivers Agency HQ No Reply.
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Organisation Department Comment
DARD glf¥i?;r: Agency  Armagh DARD Rivers Agency Armagh acknowledged receipt of letter and stated they would reply in due course.
Fisheries and  Climate
DARD Change Division, Room 420 No Reply.
Department of Health,
Social Services and Public No Reply.
Safety
Department for  Social
Development No Reply.
Department for the .
Environment, Community Environmental Assessment No Reply.

and Local Government

Department

DETI

Energy Branch

DETI Energy Branch had no additional comments to make.

DETI Geological Survey of | GSNI stated they have no additional comment to make regarding the application. GSNI pointed towards
Northern Ireland the use of geological archive of maps which may be of use.
DETI Invest NI No Reply.
Fisheries Operations and
DCAL Technical Sugport No Reply.
Inland  Waterways and
DCAL Fiehorios y No Reply.
DOE Central Management Unit No Reply.
DOE (A)'r . and En\{lronmental DOE Air and Environmental Quality refer to consultation with local councils and make reference to noise
uality, Planning and delines
Environmental Policy Group guide )
Environmental Polic
DOE Division Y| No Reply.
DOE Historic Monuments Council | No Reply.
DOE Historic Buildings Council No Reply.
DOE NIEA Contaminated Land No Reply.
Land and Resource
DOE NIEA Management, No Reply.
Environmental Protection
In response to a request from AECOM relating to watercourses, DOE NIEA supplied information relating to
DOE NIEA Watgr Management. Unit, abstraqtions, pollution incidents, cpnsgnted in_dustrial Qischarges, consented agricultura}l discharges and
Environmental Protection NIW Discharges. They also supplied information relating to the status of watercourses in study area and
Water Framework Directive Action Plans.
DOE NIEA Countryside and Coast No Reply.
DOE NIEA Natural Heritage No Reply.
DOE NIEA Historic Buildings Unit No Reply.
DOE NIEA Historic Monuments Unit No Reply.
DOE NIEA Biodiversity No Reply.
DOE NIEA Conservation  Designation No Reply.

and Protection
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Organisation Department Comment
DOE Planning Service Minerals Unit No Reply.
. . Landscapes Architect
DOE Planning Service Branch No Reply.

DOE Planning Service

Craigavon Area Planning
Office, Marlborough House

No Reply.

DOE Planning Service

Western  Area
Office, County Hall

Planning

The Western Planning Office noted that in the last consultation in October 2011 they had stated they were
aware that the proposed line route runs near Moy and Benburb but does not encroach on them. Other
than this they had no further comments to make.

DOE Planning Service Special Studies Unit No Reply.
. . Orchard House, Tree
DOE Planning Service Preservation Orders No Reply.
DRD Roads Service Development Control No Reply.
. Western Division, Omagh | DRD Roads Service Western Division refers to response issued to Southern Division. Letter was
DRD Roads Service . . s ; . )
Office forwarded to Acting Divisional Roads Service manager for Craigavon for possible comment.
DRD Roads Service Southern Division, | DRD Roads Service confirmed they will facilitate a meeting in order to discuss potential issues in relation
Craigavon to the Proposed Development.
. Western Division,
DRD Roads Service Dungannon Office No Reply.
DRD Roads Service Soythern Division, Armagh No Reply.
Office
. Transportation and
DRD Roads Service Engineering Policy Unit No Reply.
DSD Regional
Development Division Western Team No Reply.
DSD Regional
Development Division Southern Team No Reply.
Driver Vehicle Agency No Reply.
Eircom (NI) Ltd No Reply.
Enniskillen Airport No Reply.
Health and Safety
Executive Headquarters No Reply.
Helicopter and Training
Hire Ltd No Reply.
Irish Whooper Swan Study
Group No Reply.
Loughs Agency (Foyle,
Carlingford & Irish Lights | Headquarters No Reply.
Commission)
Ministry of Defence (MOD) | Defence Estates No Reply.
National Trust Headquarters No Reply.
National Trust The Argory No Reply.
Navan Centre Armagh No Reply.
National Air Traffic | Safeguarding Office No Reply.
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Organisation Department Comment
Services (NATS)

National Air Traffic | Corporate and Technical No Repl
Services (NATS) Centre Ply.
Newry and Mourne District

Council No Reply.
Northern Ireland Bat Group No Reply.
Northern Ireland Fire and

Rescue Service (NIFRS) Headquarters No Reply.
Northern Ireland Fire and

Rescue Service (NIFRS) | '/estern Area No Reply.
Northern Ireland Fire and

Rescue Service (NIFRS) Southern Area No Reply.
Northern Ireland Tourist

Board (NITB) No Reply.
Northern Ireland Water No Repl
(NIW) Py
Ofcom No Reply.
Outdoor Recreation No Reply.

Northern Ireland

Public Health Agency

The Public Health Agency acknowledged previous correspondence and had no further comments to make.

Phoenix Natural Gas

Phoenix Natural Gas replied to state they have no mains or services in the area and do not intend to build
there in the near future.

Police Service of Northern
Ireland (PSNI)

E District

No Reply.

Police Service of Northern
Ireland (PSNI)

F District

PSNI stated they have no additional comments to make.

Royal Air Force (RAF)

Air Historical Branch

No Reply.

Royal Society for the
Protection of Birds (RSPB)

Northern
Headquarters

RSPB made reference to their previous responses. RSPB welcomed additional surveys in 2011/2012.

RSPB referred to Barn Owl Surveys and recommended that responsibility for appropriate surveys at a

Ireland | pre—works stage, in suitable nesting habitat such as at Artasooly Wood, is placed with the ecological clerk

of works.

RSPB also referred to potential collision risks for birds and they recommended mitigation for Whooper
Swans be considered. They also refer to Planning Policy Statements being taken into consideration.

Southern Health and Social

Southern College of

Care Trust Nursing No Reply.
Southern Education and

Library Board (SELB) No Reply.
Southern Group

Environmental Health No Reply.
Committee (SGEHC)

Sustrans Northern Ireland No Reply.
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Organisation Department Comment
Sport Northern Ireland No Reply.
Translink Infrastructure Executive No Reply.
Ulster Flying Club No Reply.
Ulster Farmers Union No Reply.
Ulster Wildlife Trust No Reply.
Virgin Media, Plant ..
Enquiries Team Plant Enquiries Team No Reply.
Woodland Trust No Reply.
Wildfowl and Wetlands No Repl
Trust Ply.
WWF Northern Ireland No Reply.
67. In addition, representations made on the application and to the Public Inquiry adjourned March 2012, were taken into account.
68. In addition to the above consultation mail out, letters were also sent to those consultees who required additional information or further

clarification on issues relating to the Proposed Development.

69. Monaghan County Council and Cavan County Council were subsequently contacted in order to seek their views on the Proposed

Development.

70. A list of those organisations contacted and the reasons for their inclusion in the on-going consultation process are outlined below in Table

6.4.
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Table 6.4: Details of Additional Organisations Contacted
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Organisation Department Date Contacted | Reason for Contact | Comment
County Manager
and Views sought from ROI
Cavan County Council Environmental 13.12.12 c . No Reply.
ouncils.
Management
Department
Chief Executive, Views sought from ROI
Senior  Planner Councils and Senior
. and 13.12.12 Planner contacted in
Monaghan County Council Environmental 15.01.13 response to clarification No Reply.
Health of Proposed
Department Development.
CEDaR 19.11.12 CEDaR species lists for | cepaR jist received 04.12.12
T Consolidated ES. T
The CAA confirmed that the overhead line and
supporting structures would not constitute aviation en-
Confirmation of Tower | route obstructions for civil aviation purposes. CAA stated
CAA 14.02.13 Heights for Consolidated | that they have few associated observations other than to
ES. highlight that the need for planning deliberations to take
into account any relevant aerodrome specific
safeguarding issues.
Clarification on
DARD Rivers Agency Armagh Office 20.11.12 Watercourses for | Information provided.
Consolidated ES.
To Inform the Ecology
Raptor Study Group 10.01.13 Chapter of Consolidated | Received data list of species on 05.03.13.

ES.
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6.4.5 Consultation Conclusions

71. NIE’s consultation was undertaken over an extended period of time from 2006 to 2013 inclusive. The
consultations conducted by NIE took the format of public exhibitions, mail outs and meetings with public
representatives and meetings with Statutory EIA Stakeholders. The DOE Planning Service’s PAD
process was engaged and environmental consultees have had the opportunity to comment on the ES
methods, contents, and conclusions.

72. Consultations took place throughout the evolution of the Proposed Development to allow comment to
be made on any significant issues. These views informed the preparation of the ES. Consultations
also provided input into the route design options and mitigation measures outlined from publication of
the ES to this Consolidated ES in 2013.
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EMF

Chapter Executive Summary

The Proposed Development will fully comply with the Government policy on exposure of the
general public to EMFs, which is based on numerical exposure guidelines. The exposure
guidelines in place in the UK as a result of Government policy, formulated in 2004 and
reiterated in 2009, are those published in 1998 by the International Commission on Non-
lonizing Radiation Protection (ICNIRP), applied in the terms of the 1999 European Union
Recommendation. These guidelines take account of all the relevant scientific evidence.

Such compliance meets UK Government policy for providing the appropriate level of protection
for the public. Government policy, based on the scientific advice of the NRPB/HPA, gives no
reason on grounds of a health hazard as to why the Proposed Development should not be
constructed and operated, given that it complies with the relevant exposure guidelines.

The proposed overhead line complies with the public exposure limits at all places underneath
it, not just beyond some specified minimum distance. A person standing directly under the
overhead line would be within the exposure guidelines. The fields fall with distance to the sides
of the line, and the closest residential property, and all other residential properties, will be
within EMF exposure guidelines by a large margin. No interference is expected with implanted
medical devices.

Introduction
Scope Of This Chapter

This chapter presents an assessment of the Proposed Development (as detailed in Chapter 5
Proposed Development of this ES) in relation to electric and magnetic fields (EMFs).

There are no significant EMFs produced by the construction of the Proposed Development, so this
chapter is principally concerned with the operational phase. Cumulative effects are dealt with in
Chapter 19 Cumulative and Interactions of Impacts.

Introduction To Electric And Magnetic Fields

Electric and magnetic fields (EMFs, also sometimes referred to as electromagnetic fields) and the
electromagnetic forces they represent are an essential part of the physical world. Their sources are the
charged fundamental particles of matter (principally electrons and protons). Electromagnetic forces are
partly responsible for the cohesion of material substances and they mediate all the processes of
chemistry, including those of life itself. Electric and magnetic fields occur naturally within the body in
association with nerve and muscle activity. People also experience the natural magnetic field of the
Earth (to which a magnetic compass responds) and natural electric fields in the atmosphere.

The basic elements for describing all types of electrical activity are voltage and current. “Voltage” is a
measure of intensity, and is often described as being similar to pressure within gases or liquids.
Voltages are measured in volts, with the symbol “V”, and often with a prefix used to indicate either very
small or very large measurements, for example, mV indicating one thousandth of a volt or kV indicating
one thousand volts. Electrical “current” relates to the quantity or rate of electricity flowing through an
electrical conductor, and is measured in amperes (symbol “A”). Current measurements are also often
qualified with a relevant prefix letter for very small or very large measurements. “Magnetism” is a
complex interaction between voltage and current, and is a fundamental element of all electrical activity.
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An “electric field” is created in any space between points that are at different levels of voltage. It
describes the pattern of changing voltage between these points, since the voltage must change from
one level to the other level across the space. The intensity of the field is dependent upon the voltage
difference, and upon the size and nature of the space. “Magnetic fields” are created whenever current
flows through a conductor. The intensity of a magnetic field is dependent upon the amount of current
flowing in the conductor and upon distance away from the conductor. In air spaces, magnetic fields fall
in intensity as the distance from the source increases.

Electric-field strengths are measured in volts per metre (V/m or Vm") or kilovolts per metre (kV/m or
kVm™). The atmospheric electric field at ground level is normally about 100V/m in fine weather and
may rise to many thousands of volts per metre during thunderstorms.

Magnetic fields are usually measured in microteslas (uT) or nanoteslas (nT). One nanotesla is one
thousandth of a microtesla. Microteslas are used throughout this chapter. The Earth has a natural
magnetic field, which is approximately 50uT in the island of Ireland.

The Earth’s fields are normally in the same direction, varying in size only slowly over time, and are
referred to as static or “DC” fields. Other fields alternate backwards and forwards and are referred to
as alternating or “AC” fields.

Electric and magnetic fields occur in the natural world, and people have been exposed to them for the
whole of human evolution. The advent of modern technology and the wider use of electricity and
electrical devices have inevitably introduced changes to the naturally occurring EMF patterns.
Energised high-voltage power-transmission equipment is a source of power-frequency or extremely-
low-frequency (“ELF”) alternating electric and magnetic fields, which add to (or modulate) the Earth's
steady natural fields. The strength (or amplitude) of the electric-field modulation depends on the
voltage of the equipment, which remains more or less constant as long as the equipment is energised.
The strength of the magnetic-field modulation depends on the current (often referred to as the load)
carried by the equipment, which varies according to the demand for power at any given time. Since
field strengths are constantly varying, scientists usually describe them by reference to an averaging
calculation known as the “root mean square” or RMS measurement. Future mention of field strengths in
this chapter will mean the RMS amplitude of the power-frequency modulation of the total field, which is
the conventional scientific way of expressing these quantities.

The Electromagnetic Spectrum

The frequency of the EMFs produced by the power system on the island of Ireland is 50 hertz (Hz) and
this frequency falls under the “extremely low frequency” (ELF) category.

EMFs at much higher frequencies can, however, be generated by other devices, e.g. radio, television
transmissions and microwaves. These higher frequencies interact with objects and people in a rather
different way to electric power frequencies, for example by heating of the body, and it is important to
make the distinction.

lllustration 7.1 shows what is known as the electromagnetic frequency spectrum. It stretches from ELF,
which include power frequencies, through radio and microwaves, infrared, visible and ultra violet light to
X-rays and gamma rays.
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lllustration 7.1: The Electromagnetic Spectrum

For X-rays and gamma rays, the small discrete packets called photons, which carry the energy, are
capable of ionising, that is, disrupting individual molecules or atoms. Such disruption can sometimes
damage living material.

For visible light and all lower frequencies, this process of ionisation by individual photons cannot
happen. Overhead lines produce fields only at frequencies well below those of visible light. The term
"non ionising" radiation is often applied to these frequencies.

The word "radiation" usually relates to the effects of, for example, X-rays and nuclear waste, or the
heating effects of microwave appliances, where a key characteristic is that the electric and magnetic
fields are coupled together in a way that propagates through space. The ELF fields associated with
high-voltage lines do not cause these effects or have these characteristics. They are referred to,
technically, as "induction" or "near" fields, and not "radiated" or “far” fields. Thus, at power frequencies,
even the term "radiation" is not appropriate since power is not radiated away.

Summary of Controls on EMFs

There are no statutory regulations in the UK that limit the exposure of people to power-frequency
electric or magnetic fields. However, responsibility for implementing appropriate measures for the
control of EMFs lies with Government, and Government has put in place a set of policies to this end,
based on quantitative exposure guidelines.

NIE’s policy is that the Proposed Development must comply with Government policy on EMFs and in
particular with the Government's EMF exposure guidelines. NIE believes that compliance with
Government policy on EMF exposure levels ensures the appropriate level of protection for the public
from these fields. This is discussed in more detail in Section 7.3.2.5 below.
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The policies that exist in the UK for the control of EMFs are described in detail in section 7.3.2.2. But in
summary, in 2004, the National Radiological Protection Board (NRPB), which had statutory
responsibility for advising Government on non-ionising radiation protection, including power-frequency
fields, recommended to Government (NRPB 2004a) the adoption in the UK of guidelines published in
1998 by the International Commission on Non-lonizing Radiation Protection (ICNIRP) (ICNIRP 1998).
Government accepted this recommendation, stating in 2004 (DH 2004) that public exposures should be
limited by the 1998 ICNIRP Guidelines in the terms of a 1999 EU Recommendation (EU 1999). This
policy was restated and made more explicit in a 2009 Written Ministerial Statement (DH 2009), and the
necessary details for the practical implementation of this policy were set out in a Code of Practice
(DECC 2012a) first issued in 2011. The Northern Ireland Executive explicitly adopted this Code of
Practice in 2012 at which point a revised version was issued to include Northern Ireland, and there is
no separate policy in Northern Ireland relating to EMFs from overhead lines. The Code of Practice is
included as Appendix 7A to this Chapter and the Northern Ireland Executive is included in the list of
organisations agreeing to it in paragraph 3 on page 2.

Note that on 1 April 2005 the NRPB became part of the Health Protection Agency (HPA), forming the
Radiation Protection Division (HPA-RPD). This ES continues to refer to NRPB for statements made
prior to that date. Subsequent to any statements referred to in this ES, the HPA in turn became part of
Public Health England in 2013.

In developing the Proposed Development, NIE has designed the proposed new 400kV overhead line to
comply fully with the 1999 EU Recommendation, and also with the only other relevant Government
policy, which relates to a concept called “phasing”. This action complies with Government policy and
with the specific advice of the HPA, who acts as the Government’s independent scientific adviser in
relation to EMFs.

The subject of compliance with the relevant exposure guidelines and other policies is discussed in
detail in Section 7.3 below.

Baseline Information

Electric and magnetic fields both occur naturally. The Earth's magnetic field, which is caused mainly by
currents circulating in the outer layer of the Earth's core, varies between about 30uT at the equator and
about 60uT at the poles. This field may be distorted locally by ferrous minerals or by steelwork such as
in buildings.

At the Earth's surface there is also a natural electric field, created by electric charges high up in the
ionosphere, of about 100V/m in fine weather. Below a storm cloud containing large quantities of
electric charge, the field may reach intensities up to 20kV/m over flat surfaces, while above hillocks or
other irregularities or near the tops of objects such as trees, the field strength can be considerably
higher. In mountains, for instance, the presence of these fields produces electrical discharges and
crackling noises on sharp ridges and on the ends of ice picks. Sailors throughout the centuries have
observed this same phenomenon, known as Saint ElImo's Fire, at the tops of the ships' masts. The
cause of this effect is local ionisation of the air. Scientists describe this as the “corona discharge”
effect, and the ions so created as “corona ions”.

Such naturally occurring electric and magnetic fields generally point in the same direction over time and
are referred to as static or DC fields. In the island of Ireland, the electric and magnetic fields produced
wherever electric power is present vary at a power frequency of 50Hz (i.e. alternating back and forth 50
times each second). Such fields are referred to as alternating or AC fields.

Electric and magnetic fields are produced in everyday situations by electrical wiring and electrical
appliances. In many cases domestic electrical appliances and tools can generate higher magnetic and
electric fields in their close proximity than do transmission lines. However, typically such fields are
experienced only for the relatively short duration that the appliance or tool is in use and close to the
body.
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Compliance With Exposure Guidelines And Other
Policies

Magnitudes Of Fields

General Characteristics Of Fields

The magnetic field produced by a current in a conductor falls with distance from the conductor. Where
there is more than one current forming part of one or more electrical circuits, there is also partial
cancellation between the magnetic fields produced by the individual currents, and that cancellation
generally becomes better at greater distances. Overall, the magnetic field is highest at the point of
closest approach to the conductors and falls quite rapidly with distance. Similarly, there is partial
cancellation between the electric fields produced by the voltages on individual conductors, and the
electric field is usually highest at the point of closest approach to the conductors and falls quite rapidly
with distance.

Fields Produced By The Proposed Overhead Line

Calculations are performed here for the proposed design of the overhead line for both electric fields
and magnetic fields. Calculations are the best way of assessing fields in these circumstances and are
acceptably accurate.

The calculations of fields presented here follow the provisions specified in the Code of Practice. In
particular, the calculations of magnetic fields ignore zero-sequence currents, that is, they assume the
currents in each circuit are perfectly balanced. This approximation makes little significant difference to
the accuracy of the calculations of the larger fields at closer distances to the overhead line, but means
that the smaller fields at larger distances are underestimated.

Calculations were performed using specialised computer software that has been validated against
direct measurement (Swanson 1995).

Calculations are presented for the maximum fields the line is capable of producing under the conditions
specified in the Code of Practice, that is, broadly, when the line is at design minimum clearance and is
carrying the maximum possible continuous current. This gives the theoretical maximum fields, which
are used for assessing compliance with exposure guidelines. However, fields this high would be
encountered rarely if ever in practice, as in normal operations, the line carries lower currents, and the
clearance is higher than the minimum. Calculations are therefore also presented for indicative typical
conditions, using a current one third of the maximum.

The distance from the conductors is determined not only by the lateral distance away from the line but
also by the height of the conductors overhead. For the 400kV overhead line proposed for the Proposed
Development, the minimum conductor height above ground has been designed to be 9.0m (an
increased minimum clearance from NIE Policy 06/025 of 7.6m).

However, the conductor clearance varies with the temperature of the conductors (the conductor sags
more as the metal expands with increasing temperature). The temperature of the conductors in turn
depends on what current they are carrying (which determines how rapidly heat is generated within
them) and on weather conditions (which determines how rapidly heat is transferred away). This
minimum clearance would occur only when the maximum possible current is flowing at the same time
as there being an ambient air temperature of 25°C, in full sunshine and with no wind. These conditions
are most unlikely to occur simultaneously in Ireland since maximum loads will almost always occur in
the winter period. The minimum ground clearance at maximum sag under indicative typical conditions,
as opposed to worst-case conditions, varies from span to span but is never less than 10.2m.

The fact that the ground clearance depends on the current in this way means that the calculated
electric fields also indirectly vary with the current. If the sag of the conductors was fixed, electric fields
would, of course, depend only on the voltage and not on the current.

178



NIE

34.

35.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement

179

Calculations were performed using the parameters given in Table 7.1.

Table 7.1 Parameters used for calculations of fields

(minimum

middle of span)

value

at

Parameter Value used for calculation for | Value used for calculation for
indicative typical conditions theoretical maximum conditions

Voltage 400kV 400kV
This is the “nominal voltage” as specified
in the Code of Practice.

Load 500MW 1500MW
This is the “highest rating that can be
applied continuously in an intact system”
specified in the Code of Practice.
Equivalent to 2166A.

Ground clearance 10.2m 9.0m

The EMF levels decrease sharply with distance from the line. This drop-off is illustrated graphically in
lllustrations 7.2 and 7.3 which show the results of the EMF calculations of the fields that the proposed
400KV line would generate.

Illustration 7.2:

Electric field strength underneath the proposed 400kV overhead line at

indicative typical and theoretical maximum operating conditions
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lllustration 7.3: Magnetic field strength underneath the proposed 400kV overhead line at
indicative typical and theoretical maximum operating conditions
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Table 7.2 shows the calculated electric and magnetic fields for the indicative typical and theoretical
maximum operating conditions, each with the corresponding minimum ground clearance, directly under
the centre of the line, at 25m, 50m and 100m lateral clearance from the centre of the line.

Table 7.2: Predicted EMF values from proposed 400kV line.

Exposure Characteristics Electric Field Strength Magnetic Field
KV/m Strength

uT

ICNIRP Exposure Guidelines (see Section 7.3.2.3 below)

General Public effective limit for uniform fields 9 360

Proposed Overhead Line

Peak value 1,500MW 7.9 47.9

Under the centre-line 1,500MW 1.0 47.0

Under the centre-line 500MW 0.8 13.7

25m from the centre-line 1,500MW 1.7 12.1

25m from the centre-line 500MW 1.7 3.9

50m from the centre-line 1,500MW 0.2 3.1

50m from the centre-line 500MW 0.2 1.0

100m from the centre-line 1,500MW 0.03 0.8

100m from the centre-line 500MW 0.03 0.3

The issue of compliance with the exposure guidelines is discussed in more detail in Section 7.3.3.1
below, but these results show that both the electric and magnetic field levels generated from this
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Proposed Development comply with the EMF exposure guidelines summarised in Section 7.1.4 above
and discussed in more detail in Section 7.3.2 below.

Fields Produced By The Proposed Substation

Due to the complex physical arrangement of electrical equipment, the EMFs produced by an electrical
substation are not readily calculable; however, the highest field levels at and outside the perimeter of a
substation are usually those produced by the overhead lines entering the substation. The fields
produced by equipment within the substation are generally smaller and decrease with distance more
quickly than fields generated by overhead lines.

Applicable National Policy

Policy Of Compliance With Exposure Guidelines

As discussed in Section 7.1.4 above, NIE’s policy is that the Proposed Development must comply with
Government policy on EMFs and in particular with the Government’s EMF exposure guidelines.

EMF Exposure Guidelines In The UK

Section 7.1.4 above summarised the controls in the UK on public exposure to EMFs. This section
gives more detail.

In March 2004 the NRPB provided advice to Government (NRPB 2004a), replacing previous advice
from 1993, and recommending the adoption in the UK of guidelines published in 1998 by the
International Commission on Non-lonizing Radiation Protection (ICNIRP) (ICNIRP 1998).

Government formally responded to these new recommendations from the NRPB on 22 July 2004, in
the form of a letter from the Minister for Public Health to the Chairman of the NRPB (DH 2004). The
Annex to this letter states, in part:

“7  For all other sources [other than mobile telephony, and therefore including power lines] the
Government expects the NRPB guidelines to be implemented in line with the terms of the EU
Recommendation, that is, taking account of the risks and benefits of action. Preliminary
discussions have already taken place to identify what reasonable actions might be taken.”

In October 2009, a Written Ministerial Statement (DH 2009) re-endorsed the use of the ICNIRP
exposure guidelines in the terms of the EU Recommendation:

“40. In the absence of any practical precautionary low-cost measures for reducing the exposure
to ELF EMF associated with high voltage overhead lines, the Government believes that the 1998
ICNIRP Guidelines on exposure to EMFs in the terms of the 1999 EU Recommendation, as
recommended by the Health Protection Agency and in line with the view of the World Health
Organization, remain relevant.

41. While we recognise that these guidelines on the restriction of public exposures relate
particularly to the avoidance of the known acute effects of exposures to ELF fields, we note that
the EU recommendation suggests that ICNIRP guidelines remain relevant where the exposure is
potentially for a significant period of time. We are therefore of the view that protection of the
members of the public from the possible risks of long term exposure should be based on
compliance with the ICNIRP guidelines.”

The EU Recommendation of 1999 (EU 1999), in line with the terms of which the Government expects
the NRPB recommendations to be implemented, states, in part:

“Member States, in order to provide for a high level of health protection against exposure to
electromagnetic fields, should:

adopt a framework of basic restrictions and reference levels using Annex |.B as the basis;
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implement measures according to this framework, in respect of sources or practices giving rise to
electromagnetic exposure of the general public when the time of exposure is significant ...[with
exceptions for medical purposes]

aim to achieve respect of the basic restrictions given in Annex Il for public exposure.”
Government policy is therefore that overhead lines should comply with the ICNIRP guidelines:
e when the time of exposure is “significant”;
e taking account of the risks and benefits of achieving compliance; and,

e where the actions required to achieve compliance are “pragmatic” and “reasonable”.

The Written Ministerial Statement of October 2009 defines “significant” as follows:

“42. ... In this regard, the UK Government considers that exposure for potentially significant
periods of time might reasonably be regarded as referring to residential properties, and to
properties where members of the public spend an appreciable proportion of their time.”

The overarching statement of Government policy on EMFs remains the Written Ministerial Statement of
October 2009. Three further documents have appeared since, which provide further detail of the
practical implementation of that policy: two Codes of Practice first published in February 2011, and a
National Policy Statement approved by Parliament in July 2011.

Code of Practice “Power Lines: Demonstrating compliance with EMF public exposure guidelines”
(DECC 2012 as provided in Appendix 7A of this ES). This describes its function under the heading
“What are the electricity industry and Government agreeing?” as follows:

“The Electricity Industry agrees that whenever evidence is required of compliance with EMF
exposure limits, it will provide evidence according to this Code of Practice. Government agrees
that such evidence will be regarded as sufficient to demonstrate compliance. Situations where
the need for evidence of compliance with exposure limits may arise include applications for
development consent for overhead power lines under the Planning Act 2008 and relevant
planning legislation in Scotland and under Section 37 of the Electricity Act 1989, for compulsory
purchase under schedule 3 to that Act, for necessary wayleaves under schedule 4 to that Act,
and for planning permission for electricity equipment.” (p2)

Code of Practice “Optimum Phasing of high voltage double-circuit Power Lines” (DECC 2012b): This
sets out what is and is not required under the policy on optimum phasing established by the Written
Ministerial Statement. The policy relating to phasing is discussed in Section 7.3.6.1 below.

The two Codes of Practice were revised in 2012 to include the Northern Ireland Executive in the list of
organisations agreeing to them.

National Policy Statement EN-5 (DECC 2011). This sets out the policies to be followed in considering
whether to grant consent for major infrastructure projects, which includes 400kV overhead lines. As far
as EMFs are concerned, it reiterates the position established by the Written Ministerial Statement and
the Codes of Practice.

NIE has committed itself to the provisions of the two Codes of Practice through its membership of the
Energy Networks Association, and following the 2012 revision, these Codes of Practice explicitly apply
in Northern Ireland and therefore to the Proposed Development. National Policy Statement (NPS) EN-5
was created in the context of the planning system as it exists only in England and Wales, but the
principles it sets out are of relevance to the whole UK, and in the absence of any Northern Ireland
planning policy addressing EMF issues, NIE has regard to the policies in NPS EN-5.

The Code of Practice on compliance also provides details of how the provision in the EU
Recommendation that the limits should be applied “when the time of exposure is significant’ will be
implemented in the UK. The approach adopted is to define certain land uses, essentially residential
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and other long-term uses, as constituting exposure for a significant period of time and thus where the
public exposure limits apply, and to define all other land uses as not constituting exposure for a
significant period of time, even if they are publically accessible, and thus where the public exposure
limits do not apply and the higher occupational limits apply instead.

The actual wording in the Code of Practice is:

“In order to provide precision for the network companies, local planning officers and the public, in
terms of assessing which guidelines apply it is appropriate to look across to any readily available
tools in the planning system. All regions of the UK are covered in planning by a “Use Classes”
regime which extends development control to changes in use of buildings or land. It would
therefore be appropriate to draw on the classification used there to provide clarity.

The thrust of concern where public guidelines should apply is to residential uses. This would
embrace use classes variously described as “dwellinghouses”, “houses”, “houses in multiple
occupation” and “residential institutions”. It should sensibly be taken more broadly as also
embracing other residential properties which may not fall within a particular use class e.g. flats or
hostels. A less clear cut case exists for extending it to schools but given the health concern is
very much orientated towards childhood sickness it would seem prudent to behave in a
precautionary manner and include non-residential uses such as schools, creches and day
nurseries.

In each case, for practical application of the guidelines the definition should also be taken to
include the curtilage of the building concerned.”

Numerical Values Of Exposure Guidelines
This section concerns the values of the exposure limits at 50Hz.

The ICNIRP guidelines recommend that the general public are not exposed to levels of EMFs able to
cause a current intensity of more than two thousandths of an ampere per square metre (2mA/m?) within
the human central nervous system. This recommendation is described as “the basic restriction”. The
external fields that have to be applied to the body to cause this current density have to be calculated by
numerical dosimetry.

The ICNIRP guidelines also contain values of the external fields called “reference levels”. The
reference level for an electric field is 5kV/m, and the reference level for a magnetic field is 100uT.

The 1999 EU Recommendation uses the same values as ICNIRP.

In the ICNIRP guidelines and the EU Recommendation, the actual limit is the basic restriction. The
reference levels are not limits, but are guides to when detailed investigation of compliance with the
actual limit, the basic restriction, is required. If the reference level is not exceeded, the basic restriction
cannot be exceeded and no further investigation is needed. If the reference level is exceeded, the
basic restriction may or may not be exceeded.

This is spelled out explicitly by the NRPB. In its recommendations to Government of March 2004
(NRPB 2004a), it states, in part:

“Recommendations

The ICNIRP basic restrictions on induced current density should be used for restricting
occupational and general public exposure to electric and magnetic fields of frequencies less than
100 kHz (see the appendix).

The ICNIRP reference levels should be used at the initial stage of assessing compliance with
basic restrictions on exposure.

Further investigations of compliance, that are indicated by exceeding these reference levels,
should use the most up to date dosimetry methods.”

183



NIE

61.

62.

63.

64.

7.3.2.4
65.

66.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 184

Similarly, in a separate Information Sheet published in 2005 (HPA 2005), HPA states:

“Where compliance assessment includes the need for measurement and/or calculation of the
external fields, RPD suggests the following structured approach based on three stages of
increasing complexity.

First stage

The external fields to which people may be exposed should be evaluated and compared with the
ICNIRP reference levels. If the results are at or below the reference levels, then compliance
should be assumed. Otherwise, assessment should proceed to the second stage.

Second stage

The results of the evaluation should be compared with the values of external fields required to
produce the basic restrictions in the body. Such values can be derived from calculations using
anatomically realistic models of the body and examples are given in figures 1-4 of the published
NRPB Advice (NRPB, 2004b). The associated values are tabulated in the peer-reviewed
publications by Dimbylow (1998, 2000). The latest dosimetry from Dimbylow (2005) concerning
the development of a female voxel phantom includes further calculations of induced current
density and internal electric fields in the frequency range from 50 Hz to 10 MHz.

These calculations /nd/cate that for occupational exposure an electric field strength of
approximately 46 kV m" and a magnet/c flux density of approximately 1800 uT correspond to an
induced current density of 10 mA m . Corresponding values for the general public equivalent to
2mA m? are approximately 9 kV m’ "and approximately 360 uT.”

The third stage concerns non-uniform exposures. The fields produced by overhead lines are
essentially uniform close to the ground and therefore this third stage is not relevant.

The Code of Practice endorses these values, stating:

“The 1998 ICNIRP exposure guidelines specify a basic restriction for the public Wh/ch is that the
induced current density in the central nervous system should not exceed 2 mA m*. The Health
Protection Agency specify that this mduced current density equates to uniform unperturbed fields
of 360 uT for magnetic fields and 9.0 kV m’ " for electric fields. Where the field is not uniform,
more detailed investigation is needed. Accordingly, these are the field levels with which overhead
power lines (which produce essentially uniform fields near ground level) shall comply where
necessary. For other equipment, such as underground cables, which produce non-uniform fields,
the equivalent figures will never be lower but may be higher and will need establishing on a case-
by-case basis in accordance with the procedures specified by HPA. Further explanation of basic
restrictions, reference levels etc is given by the Health Protection Agency.”

Therefore, if the fields produced by an overhead line are lower than 9kV/m and 360uT, the fields
required to produce the ICNIRP basic restriction, it is compliant with the ICNIRP guidelines and hence
with HPA recommendations and Government policy. If the fields are greater than these values, it is still
compliant with Government policy if the land use falls outside the residential and other uses specified in
the Code of Practice.

Additional Precautionary Measures

As explained above, EMF policy in the UK is based on compliance with quantitative exposure
guidelines. But EMF policy also takes account of the need to consider possible precautionary
measures in addition to the exposure guidelines.

In its March 2004 recommendations to Government (NRPB 2004a), the NRPB states:

“60 NRPB concludes that the results of epidemiological studies, taken individually or as
collectively reviewed by expert groups, cannot currently be used as a basis for restrictions on
exposure to EMFs.”
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However, it also stated:
“Recommendation

139 The Government should consider the need for further precautionary measures in respect
of exposure of people to EMFs. In doing so, it should note that the overall evidence for adverse
effects of EMFs on health at levels of exposure normally experienced by the general public is
weak. The least weak evidence is for the exposure of children to power frequency magnetic
fields and childhood leukaemia.”

In the Minister for Public Health’s response to the NRPB’s recommendations (DH 2005), she stated:

“[previous stakeholder discussions] have generated the proposal that the Department of Health
lead this process forward through wider stakeholder discussions. In this way, it is hoped that
collective approach can be owned by a range of participants including EMF public concern
groups and industrial interests on the need for a precautionary policy and what that might entail.”

This led to the creation of the Stakeholder Advisory Group on ELF EMFs (SAGE). SAGE published its
First Interim Assessment in April 2007 (SAGE 2007) (and subsequently a Second Interim Assessment,
SAGE 2010, which is however not directly relevant to overhead lines). It made a number of
recommendations for relatively low-cost precautionary measures that it considered to be in the best
interests of society as a whole. It considered, but did not recommend, the option of introducing
“corridors” round overhead lines whereby no new overhead lines would be permitted within specified
distances of existing homes and no new homes would be permitted within the same specified distance
of existing overhead lines. On 15 October 2007 the HPA provided a detailed response (HPA 2007) to
the SAGE Assessment to Government, broadly endorsing the SAGE recommendations. On 16
October 2009, the Government gave its response to the SAGE recommendations in a Written
Ministerial Statement (DH 2009).

In summary, Government decided that one precautionary measure would apply to high-voltage
overhead lines, a measure relating to a design feature of some lines called “optimum phasing”, but that
other precautionary measures, notably “corridors” or minimum separations of overhead lines from
properties, were not appropriate and would not apply. Phasing is considered in detail in Section 7.3.6.1
below, and separations between overhead lines and homes in Section 7.3.6.1 below.

For clarity, it is worth noting that Government’s decisions about which precautionary measures to adopt
and which not was based on consideration of childhood leukaemia only. This correctly reflected the
authoritative scientific advice, e.g. the Health Protection Agency, advising the Government on SAGE's
First Interim Assessment (HPA 2007), stated:

"The scientific evidence, as reviewed by HPA, supports the view that precautionary measures
should address solely the possible association with childhood leukaemia and not other more
speculative health effects."”

Conclusions On EMF Guidelines In The UK

There is now a suite of documents (the Written Ministerial Statement; the two Codes of Practice; and
the National Policy Statement) that sets out clearly Government policy on EMFs, including, specifically,
as it affects new overhead lines. The policy applies to the whole UK including Northern Ireland. The
policy is based on sound scientific advice, primarily from the body with the legal responsibility for giving
such advice in the UK, the Health Protection Agency, but taking account of other scientific advice as
well. As is discussed in Section 7.3.6 below, the policy takes full account of the acknowledged lack of
certainty in the science; it explicitly encompasses application of the precautionary principle and is
consistent with the European Commission Communication on the Precautionary Principle (EU 2000); it
includes those precautionary measures that have been judged appropriate (in the context of overhead
lines, optimum phasing), and excludes those that have been judged not appropriate (in the context of
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overhead lines, minimum distances between homes and overhead lines, or undergrounding solely on
EMF grounds). It is completely in line with the recommendations of the World Health Organization
(WHO 2007). And it sets out what will be regarded as appropriate evidence of compliance with the
policy when such evidence is required.

NIE considers that the policy of compliance with internationally set exposure limits plus any
precautionary measures that are judged proportionate to the scientific evidence, is in fact the correct
one. Any decision as to whether it is acceptable to build overhead lines or not has to be made in the
overall interests of society, so cannot be made by any one party, be that industry or people living near a
proposed route. The decision has to be made by Government acting democratically and accountably
on behalf of the whole of society. That is exactly what has happened in the UK through the process of
setting exposure limits and deciding on additional precautionary measures.

However, regardless of whether NIE agreed with the policy or not, the fact that the policy has been set
means that the appropriate test for any proposed new overhead line is simply whether it complies with
the policy or not.

The Department of Health, Social Services and Public Safety endorsed the approach taken, advising
that recent policy developments had been reflected in the EMF section of the 2009 Environmental
Statement. The Public Health Agency commented on the 2009 Environmental Statement (see Chapter
6 of this ES and Appendix 6A):

“Upon review, the document does appear to provide a balanced review of the presently known
information and evidence regarding electric fields. | particularly note the statement in chapter 7,
paragraph 1 that “the Proposed Development will comply with ICNIRP&EU guidelines on
exposure of the general public” (electromagnetic fields)”.

Comparison Of UK Policy With Policy In Other Countries

Across the world, countries have a variety of EMF policies. Compilations of EMF policies in various
countries are maintained by the electricity industry'® and by the WHO'?*,

Many countries appear to set no exposure limits. Some base their limits, as the UK does, on ICNIRP
1998. Some have adopted additional precautionary policies, as the UK has. A few have adopted
quantitative limits significantly lower than ICNIRP 1998.

NIE is satisfied that the UK’s policies remain based on current scientific advice. No country that has
adopted more onerous limits or policies has done so because of new scientific evidence that has not
been taken account of in the UK. If any significant new scientific evidence emerged, NIE is confident
that this would be recognised by HPA or its successors and other scientific advisory bodies, who would
draw it to the attention of the UK Government.

However, every country sets its own policy in the light of its own circumstances and priorities. In those
few countries that have adopted markedly different EMF policies, there may be legitimate factors at
play in those specific countries that have led them to do this. The correct policy for NIE to follow is the
UK policy, not the policy in any other country.

The European Parliament (EU 2009a) and the Council of Europe (2011) have both passed resolutions
concerning EMFs, broadly calling for more precautionary approaches. Also of relevance is the
European Commission response (EU 2009b) to the Parliament resolution, broadly justifying the present
approach.

There is a process in Europe for setting policy for public exposure to EMFs. It culminates in adopting a
Recommendation. UK policy on EMFs, with which this overhead line complies, is set so as to
implement the current (1999) Recommendation. If, as a result of processes involving the Parliament,
the Commission, and the Council, and any other European institutions, that Recommendation changes,

122 hitp://www.emfs.info/Related+Issues/limits/world/other/

123 hitp://www.who.int/docstore/peh-emf/EMF Standards/who-0102/Worldmap5.htm
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then no doubt the UK Government will reflect that change. Unless and until that happens, it is
appropriate to follow current policy, not aspirations by one party or another to change that policy, which
may or may not result in any change.

Assessment Of Compliance With Guidelines

Compliance Of The Overhead Line

The peak electric field of 7.9kV/m in lllustration 7.2 and Table 7.2 occurs underneath the Tyrone -
Cavan 400kV line. Although this is more than the ICNIRP reference level, therefore triggering the
second stage of investigation of compliance as specified by the HPA, it is less than the field
corresponding to the basic restriction, 9kV/m. Therefore the electric fields produced by this line comply
with the ICNIRP guidelines and hence with Government policy. At 50m from the line centre the electric
field is 0.20kV/m which is approximately 2% of the field corresponding to the ICNIRP basic restriction of
9kV/m or 4% of the reference level of 5kV/m.

The theoretical maximum magnetic field underneath the 400kV line is 47.9uT (lllustration 7.3 and Table
7.2). This is less than the ICNIRP reference level and less than 15% of the field corresponding to the
basic restriction and therefore the magnetic field complies with the ICNIRP guidelines and with
Government policy. It is also less than the magnetic fields encountered close to some common
household electrical appliances. At 50m from the line centre the magnetic field is 3.05uT, which is
approximately 1% of the field corresponding to the ICNIRP basic restriction of 360uT or 3% of the
reference level of 100uT, and is comparable with the levels produced by everyday office and domestic
electrical appliances.

As explained in Section 7.3.2.2 above, the public exposure limits apply only to certain land uses. But in
fact, the fields produced by the 400kV overhead line are compliant with the guidelines regardless of
land use. This is discussed further in Section 7.3.5.3 below.

Compliance Of The Substation

Section 7.3.1.3 above concluded that the fields from the proposed substation were likely to be smaller
than those from the overhead line. Therefore, as the overhead line is compliant, the substation will also
be compliant with the guideline levels.

The Code of Practice on Compliance (DECC 2012a) confirms this, spelling out explicitly that there are
certain classes of equipment which inherently produce fields below the guideline levels, and can
therefore be assumed to comply without producing case-by-case specific assessments of the field.
Substations are one such type of equipment:

“The Energy Networks Association will maintain a publicly-available list on its website of types of
equipment where the design is such that it is not capable of exceeding the ICNIRP exposure
guidelines, with evidence as to why this is the case. Such types of equipment are likely to
include:

 overhead power lines at voltages up to and including 132kV
« underground cables at voltages up to and including 132kV
« substations at and beyond the publicly accessible perimeter

Compliance with exposure guidelines for such equipment will be assumed unless evidence is
brought to the contrary in specific cases.”
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The publicly available list referred to can be found on the EMFS.info site'®*. This confirms that the

substation (which does not contain a static var compensator) is within the class of equipment which are
regarded as inherently compliant without the need for case-by-case specific assessments.

Changes From Previous Environmental Statement

The previous Environmental Statement included calculations of the electric and magnetic fields for,
broadly speaking, the conditions that could be applied continuously that give rise to the highest fields,
that is, the conditions that are most onerous for compliance. Specifically, the electric field was
assessed, not for the nominal voltage 400kV, but for the maximum permitted continuous voltage, 5%
higher, 420kV. Subsequently, the Code of Practice has specified that the assessment of compliance
should be performed for the nominal voltage, 400kV. Thus, in this respect, the original Environmental
Statement performed a more onerous test of compliance than is actually required, and the Proposed
Development was still compliant using this more onerous test.

The calculations in the previous Environmental Statement used clearances of 9.17m for the minimum
clearance and 10.48m for the indicative typical clearance. To allow for tolerances and location-specific
adjustments, NIE has decided it would be more cautious to assess compliance for slightly lower values
of 9m and 10.2m respectively. Using these values gives slightly higher maximum fields, and, as
demonstrated in Section 7.3.3.1 above, these maximum fields are still compliant with the relevant
exposure guidelines.

Other Issues Relating To Quantitative Exposure Guidelines

Nearby Properties

Section 7.3.3.1 above shows that the proposed line is compliant with the relevant exposure guidelines,
even directly under the line. There is no minimum lateral distance from the line required in order to
achieve compliance. In principle, subject to maintaining the relevant high-voltage safety clearance
distances (which principally relate to the vertical clearance of the line above the ground), a home could
be constructed directly underneath the line and it would be compliant with the guidelines.

The assessment of compliance is not dependent on the exact location of the nearest existing
residential property to the line, or the nearest putative property already granted planning permission, or
the nearest property that might in future be granted planning permission, because the field from the line
is compliant everywhere, not just compliant outside some specified distance.

Section 7.3.1.2 includes assessments of the field at various distances to the side of the line. That is
provided by way of useful illustration of how rapidly fields fall with distance from the overhead line, but
does not form part of the demonstration of compliance. This is spelled out in the Code of Practice on
Compliance (DECC 2012a), which specifies:

“...the following will be provided:

« A calculation or measurement of the maximum fields (i.e. directly under the line, or directly
above the cable)

If this maximum value is less than the ICNIRP guideline levels, it may be assumed that all fields
and exposures from that source will be compliant. If this maximum value exceeds the ICNIRP
guideline levels, then it is also necessary to provide:

* A calculation or measurement of the field at the location of the closest property at which the
public exposure guidelines apply” (p5)

24 http://www.emfs.info/Related+Issues/limits/UK/Compliance/ and  links  from it e.g.

http://www.emfs.info/Related+Issues/limits/UK/Compliance/substations.htm
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Occupational Exposure

The ICNIRP guidelines for occupational exposure are higher than the guidelines for public exposure,
by, broadly, a factor of five. Therefore all occupational activities will also be compliant with the relevant
guidelines.

The occupational guidelines do not yet have a clear paper trail of implementation in the way that the
public exposure guidelines do. It is anticipated that occupational limits (based on ICNIRP 2010 rather
than ICNIRP 1998, see section 7.3.5.6 below) will acquire legal force through an EU Directive expected
to be adopted in Europe in 2013 and subsequently brought into force in the UK by Regulation. The
present situation is that they have force through the Health and Safety Executive’s endorsement of
them.

Employers have a duty of care. Employers discharge that duty of care in relation to EMFs by
complying with the relevant exposure limits. As long as the employer complies with the exposure limits,
there should be no grounds for any action against an employer. All exposures from the Proposed
Development will be compliant with the occupational exposure limits; an employer need take no
additional action in order to comply.

Transient Exposure

It is likely that people might pass under the overhead line, or spend time for example at chapel or
chapel, school or playing sports in the vicinity of the overhead line, potentially many times each day.

This draws attention to the fact that most exposure to the fields closest to the line will be transient
rather than continuous. As the fields from the line are everywhere below the fields specified in the
exposure guidelines, such transient exposure is still compliant. In fact, however, the 1999 EU
Recommendation specifies that the exposure limits for the general public should apply where the time
of exposure is significant. The Code of Practice on Compliance provides a definition for the concept of
“significant time”, in terms of Use Classes as used for development control.

In all other areas, the occupational guidelines apply. Therefore, although transient exposure whilst
passing under the overhead line is in fact compliant with the general public limits, it is only required to
be compliant with the higher occupational limits.

Having established that all exposures from the overhead line are compliant with the exposure
guidelines, regardless of distance from the line, it is of course true that most people receive the majority
of their exposure in their homes. Transient exposure, passing under the overhead lines, even daily or
several times per day, will very rarely be for sufficient duration to make a substantial difference to the
average exposure of the person. The majority of exposure will occur in homes well to the sides of the
line, where the fields are lower. This provides extra reassurance, as noted by the Public Health Agency
(see Appendix 6A):

“l also note that the proposed route will, at its closest point, be at least 75 metres from the
nearest dwelling. Assuming the Interconnector is appropriately maintained and serviced, field
strength levels at these nearest dwellings should be considerably less than the internationally
acknowledged reference levels (i.e. less than 1%). Based on upon the available information and
evidence at our disposal this provides considerable reassurance in terms of safeguarding public
health.”

Note that this statement refers to the distance of the closest dwelling identified in the first
Environmental Statement, 75m from the centreline. The closest dwelling now identified is slightly
closer, at 54 m from the centreline. The exposures at this dwelling remain compliant. This change
does not alter the conclusion that the fields at the nearest dwelling are “considerably less than” the
reference levels. As explained in section 7.3.3.1 above, the fields at 50m are just a few percent of the
guideline levels.
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Exposure Limits In Relation To Sensitive Subgroups Of The Population

The exposure guidelines are not intended to cover any effects of EMFs on Active Implanted Medical
Devices. This issue is considered separately in Section 7.4.5 below.

It is worth noting that it is the occupational exposure limits rather than the public limits that are set at a
level considered appropriate to provide protection for the population in general. The reason the public
exposure limits are then set an additional factor of five lower is in part because the general public may
include individuals with greater sensitivities, for example because they have epilepsy or are taking
certain medications (ICNIRP (1998) p508 bottom of first column, NRPB (2004a) para 93). Thus the
public exposure limits incorporate a considerable degree of caution. The EU Recommendation 1999
states:

“However, since there are safety factors of about 50 between the threshold values for acute
effects and the basis restrictions, this recommendation implicitly covers possible long-term
effects in the whole frequency range.”

There is understandable concern about whether some people, perhaps with existing medical conditions
or pregnhant women or unborn children, might be more sensitive to any effects of EMFs. However,
none of the authoritative review bodies have identified evidence that shows that there is any condition
that creates any sensitivity to effects of EMFs at levels below the guideline levels, with the possible
exception as already mentioned of people with Active Implanted Medical Devices. The bodies setting
exposure guidelines have already built in what, in their expert judgement and study of the scientific
literature, is the appropriate level of protection for the general public, taking account of individuals with
greater sensitivities where there is scientific evidence to support that.

Future Uprating Of The Proposed Overhead Line

Compliance with the exposure guidelines has been assessed on the basis of the maximum continuous
rating of the line, 1500MVA, in accordance with the Code of Practice. This represents the maximum
capacity of the conductors that can be installed as part of the Proposed Development.

New ICNIRP Guidelines

As discussed, current Government policy is based on the limits from the 1998 ICNIRP Guidelines, as
set out in the 1999 EU Recommendation. In 2010, ICNIRP published new exposure guidelines
(ICNIRP 2010) for the range of frequencies including power frequencies (the original Environmental
Statement referred to a draft version of these guidelines in 7.4.2). These new guidelines do not apply
in the UK unless and until Government decide to adopt them. This is spelled out in the Code of
Practice:

“Current Government policy on electric and magnetic fields (EMFs) is that power lines should
comply with the 1998 ICNIRP Guidelines on exposure to EMFs in the terms of the 1999 EU
Recommendation, and this Code of Practice implements this policy. As and when either ICNIRP
issue new Guidelines or the EU revise the Recommendation, it will be for Government to
consider those changes and to decide whether to adopt them or not. If Government policy
changes, this Code of Practice will also be changed accordingly, but until that happens, the
present policy as reflected in this Code of Practice remains in force.”

In fact, ICNIRP’s intention in its new guidelines does not appear to be to make the guidelines either
more or less onerous. It takes account of the most recent scientific developments. But having done
s0, the key scientific effects used as the basis for the guideline levels are essentially unchanged, and
the safety margins applied are broadly unchanged. The detailed values derived as basic restrictions
and reference levels have changed, but this is principally a consequence of a different method of
derivation, without representing any change in scientific thinking about the appropriate level of
protection.
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To apply the ICNIRP guidelines in practice, it is necessary to use numerical dosimetric modelling, that
is, to create a mathematical model of the body and to use it to perform quite complicated theoretical
calculations of the size of the fields or currents induced in the various tissues by the externally applied
fields. For the 1998 Guidelines, HPA’s advice, which was accepted by Government and incorporated
in the Code of Practice, was that the correct modelling to use was that of Dimbylow (1998-2005), along
with certain basic assumptions. Applying the same modelling and the same assumptions to the
ICNIRP 2010 Guidelines, those Guidelines correspond to fields of 9.9kV/m and 606uT (though by
analogy with their treatment of ICNIRP 1998, HPA or its successors might decide to round these values
down). Thus, although ICNIRP 2010 does not apply in the UK, NIE’s assessment is that the overhead
line would in fact be compliant with those Guidelines were they ever to be introduced.

More generally, the acceptability of the Proposed Development can be decided only on the basis of the
present policy position as set out in the exposure limits and other policies, not on the basis of any
speculation as to what future policy may be.

Compliance With Precautionary Policies

Compliance With Policy On Phasing

The Written Ministerial Statement of 2009 (DH 2009) introduced a policy of optimum phasing of
overhead lines. This was subsequently given practical implementation through the Code of Practice
(DECC 2012b).

Optimum phasing applies only to double-circuit overhead lines, not to single circuit overhead lines, the
type of line proposed here. The Code of Practice states:

“This Voluntary Code of Practice sets out key principles for the electricity industry to undertake
optimum phasing (defined in more detail below) of all new high voltage (132 kV and above)
double-circuit power lines...” (p2)

“Many power lines carry two separate electrical circuits, one each side of the tower (some power
lines have only a single circuit and phasing is not relevant for these lines).” (p3)

The Code of Practice also states:

“...the electricity industry will agree to ... design and construct new high voltage power lines to
include optimum phasing, unless this is unreasonable” (p5)

It goes on to specify tests for what is “reasonable” and “unreasonable”, stating that it is normally
reasonable to achieve optimum phasing where this can be done solely by reconfiguring the order of
connecting wires, but it is normally unreasonable where it requires new structures. It also offers a cost-
benefit test for reasonableness if required.

The requirement for this Interconnection circuit could be met either by a single-circuit 400kV line, or by
a double-circuit 275kV line. Designs for both were considered at the design stage. The single-circuit
400kV design was chosen because it has a lower visual impact and lower cost. To construct the
overhead line as a double-circuit line instead of a single-circuit line, solely in order to be able to
construct it with optimum phasing, would require every support structure to be significantly higher in
order to accommodate the additional circuits and would therefore entail a markedly increased visual
impact and a greater cost. It would clearly not be “reasonable” in the context of the SAGE
Recommendation and is therefore not required by the policy on optimum phasing. The proposed line is
therefore compliant with that policy.

It is correct that the fields from the line will fall off not quite as rapidly with distance as they would do if it
were a double-circuit line with optimum phasing. However, the fields in either case are completely
compliant with the exposure guidelines.
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Suggestions Of Various Distances To Be Maintained From Overhead Lines

As discussed in Section 7.3.2.4 above, the question of possible precautionary measures in addition to
the quantitative exposure guidelines was addressed through the Stakeholder Advisory Group on ELF
EMFs (SAGE). SAGE published its First Interim Assessment in April 2007 (SAGE 2007). It made a
number of recommendations for relatively low-cost precautionary measures that it considered to be in
the best interests of society as a whole. It considered, but did not recommend, the option of introducing
“corridors” round overhead lines whereby no new overhead lines would be permitted within specified
distances of existing homes and no new homes would be permitted within the same specified distance
of existing overhead lines. On 15 October 2007 the HPA provided a detailed response (HPA 2007) to
the SAGE Assessment to Government, broadly endorsing the SAGE recommendations. On 16
October 2009, the Government gave its response to the SAGE recommendations in a Written
Ministerial Statement (DH 2009).

This made clear that “corridors” are not appropriate in the UK:

“4. However SAGE's cost benefit analysis does not support the option of creating corridors
around power lines on health grounds. The Government therefore considers this additional
option to be disproportionate in the light of the evidence base on the potential health risks arising
from exposure to ELF/EMF and has no plans to take forward this action.”

Having established that “corridors” are not part of national policy, the Statement also makes it clear that
they should not be introduced locally either:

“37. The Government has considered the HPA'’s advice on this matter, and acknowledge that the
public, local planning authorities and the electricity industry need clarity and assurance about
how electric and magnetic fields should be dealt with when new power lines or development near
existing power lines is proposed.

38. It is central Government’s responsibility (rather than individual local authorities) to determine
what national measures are necessary to protect public health. In the absence of established
scientific advice on how to address these issues, Government will consider how to encourage
decision makers to take a consistent approach in relation to ELF EMF issues when assessing
planning applications for residential development near to power lines. ”

Discussions of EMFs sometimes refer to particular distances from overhead lines which, it is
suggested, correspond to safety limits, or to restrictions on developments.

It is not always clear where a particular figure comes from. However, NIE assumes the following

origins:

e 60m was a figure used by SAGE, derived as the average distance for the magnetic field from 275kV
and 400kV overhead lines in England and Wales to fall to 0.4uT;

e 200m was an intermediate cutpoint used in the analysis of a scientific study Draper et al 2005 (see
Section 7.4.3.7 below);

e 200m and 400m are distances used in part of Austria and in relation to specific overhead lines in
Germany (see links to documents at http://www.emfs.info/Related+Issues/limits/world/source.htm)
as a trigger for placing the line underground, though this is not, as far as NIE is aware, on EMF
grounds;

e 500m has been mentioned but NIE is not aware of any obvious source for this figure; and

e 600m was the furthest cutpoint used in the analysis of Draper et al 2005 (it was derived as the
furthest distance at which the field from an overhead line could plausibly fall to 0.1uT, 400m, plus an
arbitrary margin of 200 m).
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Regardless of the origin of each figure, none of these have any basis in relation to setting restrictions
on overhead lines in the UK. SAGE considered the option of setting a distance restriction between
overhead lines and homes. It did not recommend any such restriction, but did offer it to Government as
an option for consideration, and suggested that the appropriate distance, were a restriction to be
introduced, would be 60m for 275kV and 400kV lines. Government rejected that option in the Written
Ministerial Statement. The only EMF restriction relevant to homes close to overhead lines is
compliance with the exposure guidelines, and as already explained, the proposed overhead line will be
compliant everywhere, not just beyond some certain distance.

EMFs In Relation To Alternative Options
Undergrounding

Underground cables produce no external electric field, but they do still produce magnetic fields. With
an underground cable, the conductors are closer together than for an overhead line, leading to greater
cancellation of the fields produced by each conductor, and, distance for distance, a lower resultant
field. However, underground cables are usually buried around 1m below ground, whereas the
proposed overhead line has its lowest conductors 9m or more above ground. This means it is possible
to approach the conductors of the underground cable more closely, resulting in a larger field. The
overall result of these two factors is that in many circumstances, directly above the route at 1m above
ground level, the magnetic field from an underground cable will be higher than from the equivalent
overhead line, but it falls more rapidly with distance and is lower to the sides of the route.

This is true for typical installations. If, however, the underground cable is buried more deeply, or its
conductors placed even more closely together than is normal, or the load split between more than one
group of cables separated horizontally, then the field directly above the underground cable may not be
as high as that from the overhead line. Conversely, if the cable is not buried as deeply, or the
assessment is, contrary to the Code of Practice, performed for a height lower than 1m above ground,
the field from the cable would tend to come out as significantly higher than the overhead line. In any
event, well to the sides of the route, the underground cable always produces lower magnetic fields than
the equivalent overhead line.

The ASKON Report (2008) presents graphs showing a situation where the magnetic field from the
underground cable, even directly above the route, is less than that from the overhead line. NIE
considers that this is because the underground cable is buried slightly more deeply than would be
standard, and the load is split between two groups of conductors horizontally separated.

NIE does not consider that there is any special significance in whether the maximum field is higher from
the underground cable or the overhead line, given that both comply with the exposure guidelines. (NIE
notes that the ASKON report asserts or implies that the appropriate limits are 5kV/m and 100uT, which
is not correct, and implies that the Swiss 1uT limit has validity in the UK, which is also not correct.)

For an underground cable, just as for an overhead line, the actual magnetic field produced depends on
the detailed geometry of the conductors, depth of burial (equivalent to the height above ground for an
overhead line), etc. It is not possible to calculate the actual magnetic field that would be produced by
an underground cable until these details are fixed. However, the electricity industry maintains generic
calculations for typical underground cables on its website'*°.

Just as for overhead lines, any proposal for the installation of underground cables would ensure that
the fields they produce would be completely compliant with the Government policy, including
specifically with the relevant exposure guidelines.

125 http://www.emfs.info/Sources+of+EMFs/Underground/, including various links to other pages,
specifically
http://www.emfs.info/Sources+of+EMFs/Overhead+power+lines/specific/400+kV+underground+magnet
ic.htm
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SAGE considered undergrounding as a precautionary measure to reduce EMFs but did not recommend
it. The National Policy Statement EN-5 (DECC 2011) states:

“2.10.12 Undergrounding of a line would reduce the level of EMFs experienced, but high
magnetic field levels may still occur immediately above the cable. It is not the Government’s
policy that power lines should be undergrounded solely for the purpose of reducing exposure to
EMFs. Although there may be circumstances where the costs of undergrounding are justified for
a particular development, this is unlikely to be on the basis of EMF exposure alone, for which
there are likely to be more cost-efficient mitigation measures.”

Other Mitigation Options

The WHO EMF Task Group which published an Environmental Health Criteria (EHC) monograph in
June 2007 (WHO 2007) commented on the costs of precautionary approaches to limiting ELF EMF
exposure. The Task Group noted that:

“electric power brings obvious health, social and economic benefits, and precautionary
approaches should not compromise these benefits. Furthermore, given both the weakness of the
evidence for a link between exposure to ELF magnetic fields and childhood leukaemia, and the
limited impact on public health if there is a link, the benefits of exposure reduction on health are
unclear. Thus the costs of precautionary measures should be very low.”

The WHO EMF EHC stated that:

“...it is not recommended that the limit values in exposure guidelines be reduced to some
arbitrary level in the name of precaution. Such practice undermines the scientific foundation on
which the limits are based...”

The WHO EMF EHC recommended that the

“best source of guidance for both exposure levels and the principles of scientific review are the
international guidelines.”

The Written Ministerial Statement of October 2009 (DH 2009), giving the Government’s response to the
recommendations of SAGE, provides the definitive verdict on the application of precautionary
measures in the UK. As discussed above, the UK policy for overhead lines consists of compliance with
the 1998 ICNIRP exposure guidelines in the terms of the 1999 EU Recommendation; optimum phasing
of certain overhead lines in specified circumstances (which does not apply to this line); but no other
precautionary measures, and specifically no introduction of “corridors” round overhead lines.

NIE’s standard route planning criteria, which comply with all authoritative international and national
guidelines for ELF EMF exposure, generally seek to avoid heavily populated areas on visual and
amenity grounds and the proposed line is routed as far from existing homes as is reasonably possible.
The nearest existing residence is more than 50m from the centre of the proposed line.

The outcome of the SAGE process, culminating in the Written Ministerial Statement and the
subsequent Codes of Practice, is a clear decision by Government as to what measures to limit EMFs
are proportionate, and therefore adopted in the UK (compliance with exposure guidelines, and optimum
phasing), and which are not proportionate and therefore are not adopted in the UK (all other measures,
including, specifically, minimum distances between overhead lines and homes).
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It is worth noting that SAGE considered a comprehensive range of possible measures:
e Restrictions on building of lines and homes in proximity to each other;

e Restrictions on use of buildings near overhead lines (e.g. restrictive covenants);
e Changing the routeing of overhead lines;

e Placing the overhead line underground;

e Building the overhead line higher;

e Building a compact overhead line that produces lower fields;

¢ Changing the phasing of an overhead line;

e Improving the balance between loads on a two-circuit overhead line;

e Screening the field where it is produced by the overhead line;

e Screening the field at the home; and,

¢ Radical changes to the nature of the electricity system such as local generation or direct-current
transmission.

SAGE analysed the pros and cons of all these options and then conducted a type of analysis known as
a dominance analysis. This looks at whether one option is more favourable than another; if it is, a
decision can be made about the merits of the more favourable option, and if this option is rejected, then
other, less favourable, options are unlikely to be adopted.

It was using this analysis process that SAGE identified restrictions on building lines and homes in
proximity to each other as the “best available option” for reducing exposures further. SAGE did not
recommend this option, but offered it to Government as an option. Government decided against
adopting this option, as it was judged not to be in the overall interests of society. Therefore, by
extension, all the other mitigation options, which are even less favourable than this option, are also
rejected. (As explained in Section 7.3.7.1 above, undergrounding solely on EMF grounds has also
been rejected explicitly.)

Scientific Evidence On EMFs

Summary Of The Current Scientific Position

Established Or “Acute” Effects

A power-frequency magnetic field induces a small current in a person exposed to it. In a magnetic field
of strength 100uT, the total induced current could reach approximately 30 microamperes (uA). By
contrast, the current required to light a typical small torch bulb is 100,000uA, and the smallest current
which most people can perceive is around 500pA. Magnetic fields have no directly perceptible effects
on the body.

A person standing in the electric field beneath a 400kV overhead line would have an alternating surface
charge induced on their body and an associated alternating current induced within the body. The
induced surface charge could interact with the electric field to cause vibration of body hair, although the
vibration would generally be too feeble to notice. In a power-frequency electric field of about 9kV/m,
the induced current in the body could reach approximately 120pA.

In certain circumstances, a person exposed to a high electric field could experience small spark
discharges (microshocks) on touching other objects, producing a prickling sensation similar to that
caused by the static discharges commonly experienced in dry atmospheric conditions after frictional
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contact with a nylon carpet or car seat. Normally, any sensation is confined to the momentary spark
discharge as contact is made or broken.

In its 2005 Information Sheet (HPA 2005), HPA state:

“...on the basis of the available evidence, the direct effects of microshocks on the body are not
considered capable of producing lasting harm. The response to some extent will depend on the
sensitivity of the individual. Although the possibility of microshocks cannot be ruled out, in field

strengths up to about 5 kV m™ they are unlikely to be painful to the majority of people.”

The Code of Practice on Compliance states:

“While indirect effects are more tangible [than direct effects] due to effects such as microshocks,
they have historically given rise to less concerns than direct effects. For indirect effects, while the
Guidelines give a cautionary reference level of 5 kV m’’ for the general public as a trigger to fuller
assessment of compliance with the exposure guidelines, using that as a limit is not the most
appropriate way of dealing with indirect effects. Rather, there is a suite of measures that may be
called upon in particular situations, including provision of information, earthing, and screening,
alongside limiting the field which should be used to reduce the risk to the public of indirect
effects. In some situations, there may be no reasonable way of eliminating indirect effects, for
instance where erecting screening would obstruct the intended use of the land. The approach to
addressing indirect effects of electric fields will be the subject of a separate voluntary Code of
Practice to be developed between the industry and the Health Protection Agency.”

The separate Code of Practice on Indirect Effects referred to has been drafted and, at the date of
publication of this ES, was going through an approvals process within Government. Assuming it does
not change significantly, it reinforces the message on indirect effects from the Code of Practice on
Compliance quoted above, principally by expanding on the “suite of measures that may be called upon
in particular situations”, but does not significantly alter it.

Evidence For Effects At Lower Fields

Over the past 30 years it has been suggested that exposure to power-frequency magnetic or electric
fields of the magnitude encountered in the environment could be linked with various health problems,
ranging from headaches to Alzheimer's disease. The most persistent of these suggestions relates to
childhood leukaemia.

A number of epidemiological studies, particularly in the United States and in Scandinavia, have
suggested an association between the incidence of childhood cancers and the proximity of homes to
power transmission and distribution wires or power-frequency magnetic-field strengths in the homes.
Other studies, notably the world’s largest ever study of its type, conducted in the UK during the 1990s
and published in 1999, have failed to confirm such associations. No causal link has been established
between cancer including childhood leukaemia, or any other disease and magnetic or electric fields and
indeed there is no established mechanism by which these fields could cause or promote the disease.

Reviews Of The Science By Authoritative Bodies

The Nature And Relevance Of Scientific Reviews

The question of possible health effects of environmental power-frequency fields has been thoroughly
reviewed in recent years by a number of national and international bodies. The principal such bodies
that have authoritative relevance in the UK are the National Radiological Protection Board/Heath
Protection Agency, the International Agency for Research on Cancer and the World Health
Organization, and the official scientific advisory committee for the EU, SCENIHR, the Scientific
Committee on Emerging and Newly Identified Health Risks.
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In setting their guidelines, ICNIRP also performs its own reviews of the science. When Government
forms EMF policy for the UK, it takes into account all relevant reviews of the science.

When assessing the scientific evidence on EMFs, it is essential to consider all the evidence and to
perform an overall assessment of the evidence, weighting each strand of evidence and each individual
study as appropriate to its strengths and weaknesses. No single study can ever be conclusive (in
either direction).

Such reviews have been performed by the authoritative expert bodies, and it is those bodies that
provide the most reliable conclusions, and on whose conclusions Government policy is based.

Some commentators present numbers of papers which it is suggested either do find or do not find
health effects. Proper scientific judgements, as formed by the authoritative review bodies, certainly
take account of numbers of papers, but are not based on simple counts. Rather, they take account of
the weight to be attached to the various papers as well. That weight is best judged by a panel of expert
scientists, from across a relevant range of disciplines, bringing their critical judgement to bear, informed
by their collective experience of scientific research.

Concerns are sometimes expressed about specific individual health effects, and whether these are
adequately taken account of. Health effects that are typically mentioned in this context include
Alzheimer’s disease, cancer in general, childhood leukaemia, adult leukaemia, breast cancer and
thyroid cancer in particular, cystic fibrosis, depression, miscarriage, motor neurone disease,
Parkinson’s disease, sleep disturbance, and suicide (and also stress caused by concern about health
effects, which is considered separately in Section 7.4.3.9 below), along with effects on DNA and the
immune system that might influence multiple health outcomes. Other health effects have been
investigated in the scientific literature. However, all of these (except possibly cystic fibrosis,
presumably because no evidence was identified linking it to EMFs), and all other relevant health
effects, have in fact been considered by the authoritative review bodies, and therefore taken account of
in setting the present guidelines.

WHO, as an example of one of the authoritative review bodies that have conducted a comprehensive
assessment, concluded (extracts from Chapter 1, Summary, of WHO 2007):

“A number of other diseases have been investigated for possible association with ELF magnetic
field exposure. These include cancers in both children and adults, depression, suicide,
reproductive dysfunction, developmental disorders, immunological modifications and
neurological disease. The scientific evidence supporting a linkage between ELF magnetic fields
and any of these diseases is much weaker than for childhood leukaemia and in some cases (for
example, for cardiovascular disease or breast cancer) the evidence is sufficient to give
confidence that magnetic fields do not cause the disease.”

The authoritative review bodies are tasked with reaching a conclusion as to whether there are health
effects or not. To do this they select the literature they consider relevant to examine. If there is
relevant scientific evidence about a specific health effect, it will have been weighed by the review
bodies. If the review bodies have not weighed a specific piece of scientific evidence, that can be taken
as evidence that it is not sufficiently relevant.

One of the problems faced by scientists reviewing EMFs is that over the years, there have been a large
number of studies that have reported finding that EMFs do cause effects, but which have then failed to
stand up to replication. This has led to a quite correct reluctance to accept any single study as
establishing health effects. Normal scientific process, which progresses by building up a solid and
reproducible body of evidence, would lead to this conclusion anyway; the history of EMF research, with
its unusually large number of studies that are not reproducible, makes it even more pertinent.
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The NRPB and HPA

In a major review of the evidence for a possible association between exposure to power-frequency
electric and magnetic fields and the incidence of cancer published in March 2001, the NRPB Advisory
Group on Non-lonising Radiation concluded (NRPB 2001a):

“Laboratory experiments have provided no good evidence that extremely low frequency
electromagnetic fields are capable of producing cancer, nor do human epidemiological studies
suggest that they cause cancer in general. There is, however, some epidemiological evidence
that prolonged exposure to higher levels of power frequency magnetic fields is associated with a
small risk of leukaemia in children. In practice, such levels of exposure are seldom encountered
by the general public in the UK. In the absence of clear evidence of a carcinogenic effect in
adults, or of a plausible explanation from experiments on animals or isolated cells, the
epidemiological evidence is currently not strong enough to justify a firm conclusion that such
fields cause leukaemia in children. Unless, however, further research indicates that the finding is
due to chance or some currently unrecognised artefact, the possibility remains that intense and
prolonged exposures to magnetic fields can increase the risk of leukaemia in children.”

The context of the report makes clear that “prolonged exposure to higher levels of power frequency
magnetic fields” and “intense and prolonged exposures to magnetic fields” refer to magnetic fields, in
the home and often specifically in the child’s bedroom, assessed in epidemiological studies as having
average values over 24 hours or longer of 0.4uT or greater. The figure of 0.4uT arises because it is a
cutpoint that has been used in certain analyses of epidemiological studies. However, it would be wrong
to regard 0.4uT as a precise threshold above which there is a possibility of a risk and below which there
is no possibility of a risk.

In November 2001 the NRPB’s Advisory Group published a further report on electromagnetic fields and
neurodegenerative disease (NRPB 2001b). The conclusion was:

“There is no good ground for thinking that exposure to extremely low frequency electromagnetic
fields can cause Parkinson’s disease and only very weak evidence to suggest it could cause
Alzheimer’s disease. The evidence that people employed in electrical occupations have an
increased risk of developing amyotrophic lateral sclerosis is substantially stronger, but this could
be because they run an increased risk of having an electric shock rather than any effect of long-
term exposure to the fields per se.”

Although the various reports of the NRPB Advisory Group concentrate on cancer and
neurodegenerative disease, the studies which the Board take into account when setting exposure
guidelines include other suggested health effects.

In 2004 the NRPB published new “Advice on Limiting Exposure to Electromagnetic Fields (0-300GHz)”
(NRPB 2004a) and accompanied it with a “Review of the Scientific Evidence for Limiting Exposure to
Electromagnetic Fields (0-300GHz)” (NRPB 2004b). The former summarises epidemiological evidence
as follows (p15):

54 “In the view of NRPB, the epidemiological evidence that time-weighted average exposure to
power frequency magnetic fields above 0.4 uT is associated with a small absolute raised risk of
leukaemia in children is, at present, an observation for which there is no sound scientific
explanation. There is no clear evidence of a carcinogenic effect of ELF EMFs in adults and no
plausible biological explanation of the association that can be obtained from experiments with
animals or from cellular and molecular studies. Alternative explanations for this epidemiological
association are possible: for example, potential bias in the selection of control children with
whom leukaemia cases were in some studies and chance variations resulting from small
numbers of individuals affected. Thus any judgements developed on the assumption that the
association is causal would be subject to a very high level of uncertainty.

55  “Studies of occupational exposure to ELF EMFs do not provide strong evidence of
associations with neurodegenerative diseases.....
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56  “Studies of suicide and depressive illness have given inconsistent results in relation to ELF
EMF exposure, and evidence for a link with cardiovascular disease is weak.

57  “The overall evidence from studies of maternal exposure to ELF EMFs in the workplace
does not indicate an association with adverse pregnancy outcomes, while studies of maternal
exposure in the home are difficult to interpret.

58  "Results from studies of male fertility and of birth outcome and childhood cancer in relation
to parental occupational exposure to ELF EMFs have been inconsistent and unconvincing.

59  “All these conclusions are consistent with those of AGNIR (2001).

60  “NRPB concludes that the results of epidemiological studies, taken individually or as
collectively reviewed by expert groups, cannot currently be used as a basis for restrictions on
exposure to EMFs.”

IARC

The International Agency for Research on Cancer (IARC) is an agency of the World Health
Organization. Its Unit of Carcinogen Identification and Evaluation has, since 1972, periodically
published Monographs, which assess the evidence that various agents are carcinogenic and classify
the agents accordingly. In June 2001, a Working Group met to consider static and extremely-low-
frequency electric and magnetic fields (IARC 2002). Power-frequency magnetic fields were classified
as “possibly carcinogenic”, on the basis of “limited” evidence from humans concerning childhood
leukaemia, “inadequate” evidence from humans concerning all other cancer types, and “inadequate”
evidence from animals. Power-frequency electric fields were judged “not classifiable” on the basis of
“inadequate” evidence from both humans and animals. These classifications are consistent with the
conclusions reached by the NRPB and its Advisory Group.

WHO

The World Health Organization published an Environmental Health Criteria Monograph in 2007 on ELF
EMFs (WHO 2007), produced by a Task Group that met in 2005. This concluded, in part:

“Chronic effects”

Scientific evidence suggesting that everyday, chronic low-intensity (above 0.3-0.4uT) power-
frequency magnetic field exposure poses a health risk is based on epidemiological studies
demonstrating a consistent pattern of increased risk for childhood leukaemia. Uncertainties in the
hazard assessment include the role that control selection bias and exposure misclassification
might have on the observed relationship between magnetic fields and childhood leukaemia. In
addition, virtually all of the laboratory evidence and the mechanistic evidence fail to support a
relationship between low-level ELF magnetic fields and changes in biological function or disease
status. Thus, on balance, the evidence is not strong enough to be considered causal, but
sufficiently strong to remain a concern.

A number of other diseases have been investigated for possible association with ELF magnetic
field exposure. These include cancers in both children and adults, depression, suicide,
reproductive dysfunction, developmental disorders, immunological modifications and
neurological disease.

The scientific evidence supporting a linkage between ELF magnetic fields and any of these
diseases is much weaker than for childhood leukaemia and in some cases (for example, for
cardiovascular disease or breast cancer) the evidence is sufficient to give confidence that
magnetic fields do not cause the disease.”
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SCENIHR

SCENIHR is the European Union's Scientific Committee on Emerging and Newly Identified Health
Risks. On January 19 2009 SCENIHR published its most recent report on EMFs, "Health Effects of
Exposure to EMF" (SCENIHR 2009) (NIE understands that SCENIHR’s next report is expected to be
published during 2013). The section of the abstract concerned with ELF fields states:

"The few new epidemiological and animal studies that have addressed ELF exposure and cancer
do not change the previous assessment that ELF magnetic fields are a possible carcinogen and
might contribute to an increase in childhood leukaemia. At present, in vitro studies did not
provide a mechanistic explanation of this epidemiological finding.

No new studies support a causal relationship between ELF fields and self-reported symptoms.

New epidemiological studies indicate a possible increase in Alzheimer's disease arising from
exposure to ELF. Further epidemiological and laboratory investigations of this observation are
needed.

Recent animal studies provided an indication for effects on the nervous system at flux densities
from 0.10-1.0 mT. However, there are still inconsistencies in the data, and no definite
conclusions can be drawn concerning human health effects.

Very few recent in vitro studies have investigated effects from ELF fields on diseases other than
cancer and those available have very little relevance. There is a need for hypothesis-based in
vitro studies to examine specific diseases.

It is notable that in vivo and in vitro studies show effects at exposure levels (from 0.10 mT and
above) to ELF fields that are considerably higher than the levels encountered in the
epidemiological studies (uT-levels) which showed an association between exposure and
diseases such as childhood leukaemia and Alzheimer's disease. This warrants further
investigation.”

Other Issues Relating To The Science Of EMFs

Other Reviews Of The Science

In May 2002 the California Department of Health Services published a Risk Evaluation (California
2002) on EMFs written by three of its scientists, and in August 2007 an ad-hoc group of scientists,
drawn together for the purpose, published the "Bioinitiative Report" (Bioinitiative 2007). In both cases
the conclusions reached appear to be inconsistent with those reached by, for example, the NRPB, its
Advisory Group, and IARC and WHO. The authoritative reviews of the science remain those by
NRPB/HPA, IARC and WHO, and SCENIHR. The UK Government as advised by the HPA maintains
the position that the ICNIRP guidelines in the terms of the EU Recommendation of 1999 remains the
most appropriate for application within the UK.

In particular, both these reports had been published well before the Written Ministerial Statement of
2009, and therefore it was open to the Government to give whatever weight they wished to them; they
appear not to have given them (or indeed any other alternative reviews of the science) any weight.

NIE understands that Bioinitiative has rebranded itself as the “International Commission on
Electromagnetic Safety”, but this does not give it any greater status or authority.

Uncertainty In The Scientific Evidence

There is undoubtedly some uncertainty in the scientific evidence concerning EMFs. This is recognised
by NIE along with all the authoritative review bodies. NIE, along with the rest of the UK electricity
industry, supports high-quality, independent research aimed at reducing the uncertainty and finding out
the truth about this issue.
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To set the uncertainty in context, it is worth reiterating that the 2001 IARC classification of power-
frequency magnetic fields, confirmed by WHO in 2007, was as “possibly carcinogenic”. This is a lower
classification than either “is carcinogenic” or “probably carcinogenic”, though higher than “not
classifiable” or “probably not carcinogenic”. That classification derives from the evidence on childhood
leukaemia; WHO concluded that the evidence for any other health effects was “much weaker”.

It is precisely because there is some uncertainty in the science that it is important that an authoritative
body robustly consider the appropriate policy response to it. That has been done in the UK through the
SAGE process, which arose from initiatives taken by the UK electricity industry of which NIE was part,
and which the electricity industry part-funded and supported throughout. This resulted in the clear UK
policy of October 2009 and the subsequent Codes of Practice. The UK policy, which NIE is following,
is set in the full recognition of the uncertainties in the science, as the appropriate response to those
uncertainties. It already includes the appropriate precautionary measures.

Comparisons Of EMFs To Other Issues

In the past, other health issues have moved from a similar assessment to that currently applying to
EMFs (“possibly” a health risk) to become established, and it is understandable if there is concern that
the same thing could happen to EMFs.

One specific example is tobacco and lung cancer (and other diseases). But the situations are different.
There has been intensive scientific research of the EMF issue for thirty years without establishing a
risk. It is extremely unlikely that there could be a risk even approaching the size of the smoking risk
and it should not have been discovered yet. The analogy would be valid if there had been intensive
research, including animal tests and epidemiological studies, of, specifically, smoking and lung cancer,
for thirty years without establishing any risk. That was not the case. Further, the rise in smoking was
accompanied by an increase in lung-cancer rates. By contrast, western societies have been using
electricity for well over a century with no corresponding increase in childhood leukaemia rates (Kheifets
et al 2006).

Why The Evidence on Causation of Childhood Leukaemia Is Not Regarded As
Conclusive

The epidemiological evidence suggesting a risk for childhood leukaemia is stronger than that for any
other health effect. But the relevant authoritative review bodies do not regard the evidence even on
childhood leukaemia as establishing causation. For the purposes of this ES, it is sufficient to note that
fact; the reasons why are secondary.

However, NIE’s understanding of what lies behind this judgement is:

Firstly, however strong the epidemiology is or is not, it is unsupported by the laboratory evidence, which
is largely negative, and no plausible mechanism has been identified; and

Secondly, in the expert judgement of epidemiologists who are very familiar with the workings of
epidemiology, “bias” and “confounding” have not been excluded and remain credible possible
explanations. Bias is when some aspect of the design of a study makes it systematically prone to
producing a distorted result. Confounding is when the health effect detected by a study is real, but is
not caused by the agent under investigation but by some other agent that happens to vary in the same
way, so that people are exposed to both agents at once. There is in fact evidence that bias operates in
at least some of the studies.

Taking Account Of New Scientific Studies

When new scientific studies are published, an assessment is made by authoritative bodies such as
HPA, SCENIHR, and WHO as to the weight to be attached to it and how, if at all, it affects the overall
assessment of EMFs. Often, that assessment of an individual paper is made when the body concerned
next schedules a comprehensive review of the whole body of literature (as SCENIHR, for example, do
roughly every two or three years). However, any of those bodies are able to respond straight away to

201



NIE

175.

7.4.3.6
176.

177.

178.

179.

7.4.3.7
180.

181.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 202

any paper they consider significant enough, as HPA in particular have done on several occasions.
Thus, there is no realistic possibility of the scientific assessment of EMFs having changed significantly
without that having been recognised by the authoritative bodies.

An example of developing scientific understanding is the subject of how some animals, birds and fish
use the earth’s static magnetic field for navigation. NIE understands that this is an area where
considerable scientific progress is being made. However, none of the authoritative review bodies have
considered this body of knowledge to be relevant to their assessments of the possible effects of
alternating, power-frequency fields on humans. Presumably this is because the former relates to static
fields and the latter to alternating fields, and in the expert judgement of the review groups, effects
established for the one are not relevant to the other. If the understanding of navigation developed to
the point where there was a cross-over from static to alternating fields, NIE is confident that the review
bodies would recognise this. None has done so to date.

The “Huss et al” Study

An example of the treatment of a new scientific study is a study by Huss et al (2008) of mortality from
Alzheimer’s disease and overhead lines in Switzerland.

This study finds an association with proximity to overhead lines, which is a potentially significant
finding. It has some strengths, notably its internal consistency. It also has some weaknesses, for
example being based on mortality rather than incidence (the significance of this being that information
recorded on cause of death does not always consistently identify the presence of Alzheimer’s disease).
Importantly, it is the first study of its type to find such an effect. HPA have not considered it significant
enough to issue a specific commentary on it, let alone to change their advice as a result. SCENIHR,
however, have considered it, concluding (SCENIHR 2009):

“Some new Swiss data that were published after the previous opinion seem to support the
previous notion that Alzheimer's disease indeed might be linked to exposure to ELF.”

and

“New epidemiological studies indicate a possible increase in Alzheimer's disease arising from
exposure to ELF. Further epidemiological and laboratory investigations of this observation are
needed.”.

Thus, the authoritative view of this study is not that in itself it leads to a conclusion that overhead lines
are a cause of Alzheimer's disease, or that in itself it justifies regulatory action, but that further
epidemiological and laboratory investigations are needed. NIE recognises that studies such as this
cause concern and must be taken seriously, and, as part of the UK electricity industry, is looking for
ways to support further research into this issue.

The “Draper” Study

In June 2005, a new epidemiological study was published in the British Medical Journal, looking at
childhood cancer in England and Wales in relation to proximity of birth domicile to transmission lines
(Draper 2005). The study was conducted by the Childhood Cancer Research Group at the University
of Oxford, with collaboration from the electricity industry through National Grid.

The study finds no increased risks for central nervous system, brain or “other” tumours, but does find
an increase in childhood-leukaemia rates near overhead lines. The increase is approximately 70%
within 200m of transmission lines and approximately 20% between 200m and 600m. At these
distances, the magnetic fields produced by transmission lines are much lower than implicated in
previous epidemiology studies, and the study raises the possibility that there is some effect operating
other than EMFs, possibly some characteristic of the populations living near overhead lines.
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The study concludes:-

“While few children in England and Wales have a birth domicile close to high-voltage power
lines, there is a slight tendency for the birth domiciles of children with leukaemia to be closer to
those lines than those of matched controls. An association between childhood leukaemia and
power lines has been reported in a number of studies, but it is nevertheless surprising to find the
effect extending as far from the lines as it does in this study. We have no satisfactory
explanation for our results in terms either of causation by magnetic fields or association with
other factors. Neither the association reported here nor previous findings relating to level of
exposure to magnetic fields are supported by convincing laboratory data or any accepted
biological mechanism”.

and

“We emphasise again the uncertainty about whether this statistical association represents a
casual relation”.

Since the first publication in 2005, this study has produced further results (Kroll et al 2010),
methodology (Swanson 2008), and discussion (Swanson et al 2006) papers, and discussion in the BMJ
“Rapid Responses” (BMJ 2005), and work continues.

The importance of this study has been fully recognised. However, the uncertainty about whether this
result reflects a causal relation, and if it does, exactly what it is due to, makes the implications far from
obvious. The HPA response to this study states in part:

“By virtue of the longer time period covered, the new study provides more precise information on
childhood cancer rates in the proximity of high-voltage power lines than does the UK Childhood
Cancer Study. However, the absence of field measurements in homes and the lack of
information on potential confounders make it difficult to know whether the raised risks reported
for leukaemia represent a direct effect of electromagnetic field exposure....However, certain
findings, such as the weaker evidence for a raised risk when an alternative set of controls is used
and the raised risk reported more than 200 metres from the line, where the magnetic fields from
lines are at or below background levels, would suggest that at least some of the increased
leukaemia risk may be associated with factors other than electromagnetic fields.”

The Public Health Agency consider this study (see Appendix 6A):

“[the association with childhood leukaemia raised by a number of objectors] is largely related to
the publication of a research paper in the British medical Journal in 2005 by Draper and
colleagues which concluded that “there is an association between childhood leukaemia and
proximity of home address at birth to high voltage power lines”. However, it is important to stress
that the finding of an association between two factors (in this case electromagnetic fields and
leukaemia) does not imply that one is a direct cause of the other. Indeed Draper and colleagues
go on to state “there is no accepted biological mechanism to explain the epidemiological results;
indeed, the relation may be due to chance of confounding”. An accompanying editorial in the
same issue of the BMJ noted a number of issues in relation to the study including that “it did not
include estimates or measures of the magnetic field from either the power lines or other sources”
and concluded that the study “provides little evidence that the increasing risk closer to power
lines is due to magnetic fields™

The then Westminster Minister for Health gave a written answer on 7 June 2005 to a Parliamentary
Question about the Draper study, with similar answers on other dates. This answer gives a short
factual summary of the findings, and expresses no qualitative opinion on those findings. The electricity
industry makes available a full list of Parliamentary Questions on EMFs'?®. NIE and its advisors are not

126 hitp://www.emfs.info/The+Expert+View/UKGovernment/Q+and+A+complete.htm
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aware that this or any other relevant Minister has expressed a view on the Draper study (or any other
scientific study on EMFs) that is out of line with the authoritative view of the science described here.

The previous major epidemiological study of magnetic fields and childhood cancer (including childhood
leukaemia) in the UK was the United Kingdom Childhood Cancer Study (UKCCS 1999). This study did
not suggest that exposure to magnetic fields associated with the electricity supply or proximity to
overhead lines in the UK increases risks for childhood cancer.

Work At Bristol University

In 1996 and in 1999, a group from the University of Bristol headed by Professor Henshaw published
papers suggesting that the electric fields from high-voltage overhead lines might influence the
behaviour of airborne particles (the main example given being radon daughter products) in such a way
as to be harmful to human health (Henshaw et al 1996-1999). The NRPB’s Advisory Group Report of
2001 contained the following statement (NRPB 2001a):

“The physical principles for enhanced aerosol deposition in large electric fields are well
understood. However, it has not been demonstrated that any such enhanced deposition will
increase human exposure in a way that will result in adverse health effects to the general public.”

Both the 1996 and the 1999 papers were considered by the IARC Working Group which decided the
evidence that electric fields cause cancer was “inadequate” for both humans and animals, and that as a
consequence electric fields were “not classifiable” with respect to carcinogenicity. The WHO Task
Group was also aware of these papers.

The NRPB’s Advisory Group on Non-lonising Radiation established an Ad Hoc Group on Corona lons
to consider these suggestions further. It reported in 2004 (NRPB 2004c):

“The potential impact of corona ions on health will depend on the extent to which they increase
the dose of relevant pollutants to target tissues in the body. It is not possible to estimate the
impact precisely... However, it seems unlikely that corona ions would have more than a small
effect on the long-term health risks associated with particulate air pollutants, even in the
individuals who are most affected. In public health terms, the proportionate impact will be even
lower because only a small fraction of the general population live or work close to sources of
corona ions.”

and

“Any health risks from the deposition of environmental particulate air pollutants on the skin
appear to be negligible.”

A different group at the University of Bristol headed by Dr Preece has been analysing the incidence of
certain cancers in areas of Avon and the South West close to or downwind of overhead lines. Various
preliminary results have been reported in the media and at scientific conferences, but the work is not
yet finished, final results are not available, and the work has still not been published in the scientific
literature, more than 10 years after those preliminary results were reported. It must be concluded that
this study will never be completed or properly reported and therefore that no reliance can be placed on
the earlier reports. There are various methodological issues raised by such work. Unless and until
both the methods and the results are properly published it is not possible to assess the validity of the
work or to place reliance on any results.

Concern About Health Effects

Fears and perceptions about the health effects of the Proposed Development can, of course, be
material planning considerations, but the weight to be given to those considerations must depend on
the extent to which they are objectively justified.
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It is also possible in principle that concerns about living near an overhead line and the possibility of
health effects could cause stress and detract from the person’s health. NIE is not aware that any of the
authoritative review bodies identified any studies establishing any indirect health effects of this nature,
and no studies have been brought forward during the consultation. Those authoritative review bodies
do not appear to have felt it appropriate to set much if any weight on this consideration.

In the case of power lines and health, concerns should be considerably assuaged by the fact that
authoritative expert groups have examined the evidence and that appropriate protection measures are
in place. Further, any distrust of pronouncements from “establishment” scientific bodies is countered
by the role of SAGE, an inclusive stakeholder group. Therefore, overall, the remaining degree of
concern that is objectively justified is limited, and the weight to be attached to this in the planning
system is likewise limited.

Concern or fear, to the extent that it is unjustified by the scientific evidence, can be reduced by
sensitive and appropriate communications, a point made by the Public Health Agency (see Appendix
6A):

“Although such anxiety can never be fully eliminated, | believe it is important for all bodies
engaging in the debate to ensure that an evidence based approach is always taken and the
potential health effects are neither minimised nor exaggerated.”

NIE considers that heightened levels of concern are natural when a development is first proposed.
However, the process of public consultation about this overhead line, including this ES and the
previous Statement and Further Environmental Information, and the start of the public inquiry in March
2012, is part of the important process of communication, allowing issues and concerns to be raised and
then addressed by provision of factual information.

It is sometimes suggested that the presence of the overhead line would mean that children would be
going outside for less than they normally would, and therefore not getting enough exercise. NIE
understands that parents would naturally want to consider whether the presence of the overhead line
should affect their children’s lifestyle, but considers that it would be a response that went beyond the
scientific evidence to restrict their behaviour in such a way. Similarly, NIE considers that an
unwillingness to visit relatives living near the line would be a reaction that went beyond the scientific
evidence.

Night-time Exposure

The suggestion that exposure specifically during the night might be relevant to childhood leukaemia
originated principally in a study from Germany (Schuz et al 2001). A pooled analysis (Schuz et al
2007) designed to test this hypothesis failed to find differences between night-time and 24 hour
exposure, and concluded in part:

“These results do not support the hypotheses that nighttime measures are more appropriate”
SCENIHR considered this issue in their 2009 review, concluding:

“An extension of a pooled analysis of studies on magnetic fields and childhood leukaemia
(Ahlbom et al. 2000) showed that focussing on exposure during the night time period gives
basically the same results as for exposures over 24 hours (Schiiz et al. 2007). This does not
support assumptions that exposure during the night is of higher biological relevance or that the
restriction to the night time period reduces exposure misclassification.” (p1, abstract).
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Effect Of EMFs On Farming, Flora And Fauna

Scientific Evidence

Although the majority of scientific studies of the possible effects of EMFs have concerned effects on
humans, there have also been a considerable number of studies into possible effects on animals,
principally farm animals, and plants, principally a7gricultural crops. The electricity industry maintains a
list of some of these studies on its EMF website'?’, though this does not attempt to be a comprehensive
list.

Whilst some studies do report minor changes possibly attributable to EMFs, there appears to be no
single effect that can be regarded as established, and the preponderance of the evidence has failed to
find any effects. This is reflected in the conclusions of those authoritative bodies that have examined
this question.

SCENIHR (2009) included a section on “environmental effects” but concluded:

“The current database is inadequate for the purposes of the assessment of possible risks due to
environmental exposure to RF, IF and ELF.” (p5)

National Policy Statement EN-5 (DECC 2011) states:

“2.10.8 There is little evidence that exposure of crops, farm animals or natural ecosystems to
transmission line EMFs has any agriculturally significant consequences.” (p20)

The Veterinary Service has advised there are no animal health or welfare implications of the proposed
overhead line (see Appendix 6A). The Northern Ireland Environment Agency has not expressed any
concern about the impact of EMFs on flora and fauna and Department of Agriculture and Rural
Development has not expressed any concern about the impact of EMFs on farming (see Appendix 6A).

Specifically:

NIE and its advisors are aware of no studies suggesting that bats, Whooper Swans or any protected
species are affected by power-frequency EMFs.

There can be an effect on bees if the hive is in a strong electric field. The mechanism is either heating
of the hive by induced currents or small shocks due to small induced charges. Both these effects are
readily eliminated by screening the hive by means of a grounded metal cover. Bees have not been
found to be sensitive to magnetic fields or to direct effects of electric fields.

There is a large body of literature about how various animals, birds or fish use the earth’s magnetic
field as an aid to navigation, including suggestions that overhead lines might disrupt the ability of some
animals to detect the earth’s field. The authoritative review bodies have clearly been aware of this
literature, but have not concluded that it is a relevant consideration in their assessment of power-
frequency EMFs, presumably because the fields that such species use are static fields, as opposed to
the alternating fields produced by power systems.

NIE and its advisors are not aware of any evidence suggesting that EMFs would have any impact on
human food produced by or from animals exposed to EMFs.

NIE and its advisors are not aware that it has been established that there is any effect on the laying
rates of domestic birds.

Finally, large electric fields can cause corona discharges on the tips of pointed plants or trees,
producing very localised damage, but this has no effect on the overall wellbeing of the plant.

127 \www.emfs.info/The+Science/Agriculture/
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Consequences For Accreditation Schemes

NIE and its advisors are aware of no scheme for awarding accreditation or particular status to farms
that would be jeopardised by the presence of an overhead line.

Specifically, neither the rules governing organic status (Defra 2006) nor those governing “Farm Quality
Assurance” (Livestock and Meat Commission 2010) appear to make any mention of overhead lines or
EMFs.

Legal Cases in France

In summary, a French court awarded damages of around 400,000 Euros against RTE, the French
transmission company, to M. Marcouyoux, a farmer, for effects of a power line on this farm. But the
decision was overturned on appeal. The following account is based on information from RTE.

In the initial decision, a French court, the Tribunal de Grande Instance de Tulle, in a judgment dated 28
October 2008, awarded damages to a farmer, M. Marcouyoux, against RTE (the French transmission
company) for the effect of the power line on farming operations involving cows. The basis of the
judgment was that the problems observed on the farm created a presumption of guilt, and that RTE had
failed to produce evidence to counter this presumption. There was some dispute about whether the
problems observed, if they were caused by anything, were caused by EMFs or by stray voltages
(stemming from the distribution system rather than the high-voltage power line).

However, the Appeal Court, Cour d’Appel de Limoges, in a judgment dated 1 March 2010, overturned
this decision. It held that it was up to the farmer to produce evidence to prove that the effects were
attributable to the power line, and that the farmer had failed to do so. Further, the Appeal Court went
on to consider the scientific evidence in its own right, and concluded that it did not establish any effects
on farming operations.

Finally, the Cour de Cassation considered the matter in a judgment dated 18 May 2011, holding that
the precautionary principle as incorporated in the French constitution does not overturn the normal
burden of proof, and therefore upholding the Appeal Court decision in overturning the original decision.

Active Implanted Medical Devices

Introduction

“Active Implanted Medical Devices” (AIMD) encompasses a range of devices, e.g. defibrillators and
cochlear implants, though the commonest device remains the pacemaker. Hearing aids are not strictly
speaking “implanted” but are included here under the same general heading.

It is possible to cause interference with an AIMD by means of a large enough external electric or
magnetic field. Sources of possible interference include mobile phones, electronic article surveillance
systems (EAS), radiofrequency identification devices (RFIDs), diathermy (electrosurgery) and magnets,
as well as power-frequency electric or magnetic fields produced by overhead lines.

The normal mode of interference for a pacemaker is that the electric or magnetic field induces voltages
in the body. The pacemaker has sensing leads designed to detect the heart’s natural rhythm, so that it
can reinforce the heart’s own beats. In the presence of interference produced by the induced voltage,
the pacemaker is unable to detect the heart’s own rhythm. The pacemaker then reverts to pacing the
heart at a constant rhythm. Thus, even when interference occurs with a pacemaker, it does not stop
the pacemaker from functioning. Older pacemakers tended to have a single sensing lead (“unipolar”);
newer pacemakers tend to have two sensing leads (“bipolar”), which makes them much less sensitive
to interference.
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Different Types Of Implanted Cardiac Device

Interference from overhead lines or any other source of electromagnetic fields to an implanted device
occurs through signals induced in the sensing leads. Implanted Cardioverter Defibrillators (ICDs) and
implanted pacemakers have very similar sensing leads and very similar detection circuitry within the
device. Where they principally differ is in the therapy delivered. Thus, they are expected to be very
similar in their levels of immunity to interference, though the consequences of any interference could
differ. This is confirmed in that the various CENELEC Standards on interference (see Section 7.4.5.4
below) make essentially the same provisions for ICDs and pacemakers, and the manufacturers
generally group them together in a single category of “implanted heart device” when giving information
about interference. Therefore, in terms of understanding the likelihood of interference, it is appropriate
to treat the two devices as a single group.

Observations Of Immunity From Interference
National Policy Statement NPS EN5 (DECC 2011) states:

“2.10.7 The Department of Health’s Medicines and Healthcare Products Regulatory Agency
(MHRA) does not consider that transmission line EMFs constitute a significant hazard to the
operation of pacemakers.”

When asked in correspondence with the electricity industry, the UK’s Medicines and Healthcare
products Regulatory Agency (MHRA) has stated not just that it does not consider that transmission line
EMFs constitute a significant hazard, but that it is aware of no instance of a patient having their
electronic implantable device, such as a pacemaker or ICD, interfered with by a high-voltage overhead
line. MHRA operate a system where cardiologists are encouraged to voluntarily report instances of
device interference or malfunction from any source to MHRA, and heart-device manufacturers are
required by law to report incidents to MHRA which represent actual or potential serious injury to
patients. It is therefore highly likely that if such instances did occur, MHRA would have heard about
them, but this cannot be guaranteed.

In addition, National Grid, which operates the high-voltage electricity network in England and Wales,
runs a helpline for the public to report concerns about overhead lines, and is aware of no instances of
interference with correctly fitted devices. Furthermore, National Grid and other electricity companies
have staff with implanted heart devices, some of whom are occupationally exposed to rather higher
fields than can be experienced by the public underneath overhead lines, again with no instances of
interference.

Thus there is considerable confidence in saying that based upon the absence of reported incidents,
overhead lines do not appear to interfere with implanted heart devices.

Tests have also been performed in controlled laboratory conditions for interference from magnetic
fields. For example, tests on over 200 people with pacemakers (Trigano et al 2005), exposing them to
fields of 100uT (twice the theoretical maximum field and 7 times the indicative typical field this line
could produce), and with the pacemakers set to maximum sensitivity mode, failed to find any instances
of interference with bipolar sensing, and just three minor instances with unipolar sensing.

Theoretical Scope For Interference

Requirements for immunity from interference for implanted devices are set by the Active Implanted
Devices Directive (EU 1990), implemented in the UK by Regulation (UK Government 2002), and
fleshed out by various CENELEC Standards (CENELEC 1998-2011). The level of immunity for power-
frequency fields set by these provisions is broadly that implanted devices should be immune from
interference at levels of field up to the general public reference levels from the 1999 EU
Recommendation, 100uT for magnetic fields and 5kV/m for electric fields. In fact, manufacturers of
these devices often seem to state the immunity levels as 100uT and 6kV/m.
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Specifically, the Active Implantable Medical Devices Directive (first established in 1990 with
subsequent amendments, though the amendments do not affect the provisions relevant here) includes
the following provision:

“ESSENTIAL REQUIREMENTS
. GENERAL REQUIREMENTS
8.

Devices must be designed and manufactured in such a way as to remove or minimize as far as
possible:

risks connected with reasonably foreseeable environmental conditions such as magnetic fields,
external electrical influences, electrostatic discharge, pressure or variations in pressure and
acceleration”

The European Directive is transposed into UK law by the Medical Devices Regulations 2002. These
state (Part Ill 22 (1)):

"... no person shall place on the market or put info service a relevant device unless that device
meets those essential requirements set out in Annex 1 [of the Directive, see paragraph 230
above] which apply to it."

The way these are implemented by CENELEC can be summarised by the following extracts:

"The risk assessment is based on the approach that AIMDs are expected to work uninfluenced
as long as the General Public Reference levels of 1999/519/EC (except for static fields) are not
exceeded..." (BS EN 50527-1 2010 5.1.2)

and

"Under normal circumstances, if the fields are below the reference levels then the voltage
[induced at the sensing terminals of the AIMD] is low enough that there are no electromagnetic
interference effects. For higher fields the voltage can cause electromagnetic interference effects
but often this is not clinically significant (see also D.7) and transient exposure can be permitted.”
(BS EN 50527-1 2010 D.4.1)

In practice, no UK overhead line ever produces magnetic fields of 100uT (though some domestic
appliances can do so, and manufacturers warn against using some equipment close to the device).
But high-voltage overhead lines can sometimes produce electric fields of 5 or 6kV/m, giving, in theory,
scope for interference. In practice, this interference has not been observed to occur, and the reason
seems to be a combination of two factors. Firstly, although manufacturers typically guarantee immunity
only up to 6kV/m, in practice, it seems that immunity levels are usually somewhat higher. Secondly,
although overhead lines can sometimes exceed 6kV/m, and the calculations of Section 7.3.1.2 above
indicate this is true in principle for this proposed overhead line, the circumstances where they do so are
not that common. It is not every span that can do so; even when a span can do so, it is only over a
limited area towards the middle of the span; it may happen only for limited periods of time depending
on the operation of the electricity system and other factors such as the weather; and additionally
electric fields are very easily screened by most objects for example bushes and hedges, reducing the
fields further.

Advice From Manufacturers

Manufacturers of potentially affected implanted devices often provide information on electromagnetic
interference. This typically covers a range of sources. Advice often includes avoiding letting the
implanted device get too close to certain sources of fields such as some household appliances, some
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walkie-talkies and similar transmitting devices, etc. Some manufacturers’ literature does not mention
high-voltage overhead lines, some gives a fairly low-key warning. No manufacturer that NIE or its
advisors are aware of appears to regard any hazard as sufficient to require a prohibition on
approaching high-voltage overhead lines.

NIE is aware of an email from St Jude Medical (see Appendix 7B), a manufacturer of AIMDs, stating
that the "upper limit of the magnetic field" (to be sure of avoiding interference) is 0.1uT. NIE
understands that this was a mistake arising from a misunderstanding of which units certain quantities
were being expressed in, and the correct figure was in fact 0.1mT (100uT, consistent with Section
7.4.5.4 above). NIE has seen an email from Niklas Lagstrom, St Jude Medical, on 23 Jan 2012
confirming that the correct figure is 0.1mT.

Consequences Of Any Interference

Although interference from overhead lines has not been observed, if it did occur, it could potentially be
serious. There are three main possible consequences. A pacemaker, when it detects interference,
normally reverts to asynchronous pacing mode (that is, instead of sensing what the heart is trying to do
and reinforcing it, it makes the heart beat at a fixed constant rate). An ICD could be inhibited from
delivering a defibrillating pulse when it is needed. Or an ICD could be falsely triggered to deliver a
defibrillating pulse when one is not needed.

In all cases, manufacturers advise that any interference should be only temporary. The device should
not be damaged in any way and should work correctly again as soon as the interference is removed.

Any interference with an implanted heart device must be treated as potentially a serious hazard, though
it will not necessarily be so in any specific case. NIE is not able to assess the clinical significance of
any potential interference for individual devices or patients, who, if they seek further information on their
specific circumstances, should consult their own cardiologist, just as for any of the many other potential
sources of interference in everyday life.

The relevant CENELEC standard (CENELEC 2010, BS EN 50527-1 2010 D.8) states:

“However, not all these responses will have clinical significance for the patient. The potential for
the patient to be affected by the device response is dependent on several factors, such as (but
not limited to):

e  duration of exposure;
e proximity to the patient;
e position of the patient;

e patient characteristics: pacemaker dependency, susceptibility to asynchronous pacing,
susceptibility to high pacing rate.”

Need For Advice Specific To Each Individual

In practice, interference with implanted heart devices from overhead lines does not appear to occur.
MHRA does not regard overhead lines as a significant risk to the operation of implanted heart devices
given the absence of any reports of interference occurring to date. However, there is, in principle,
scope for interference in some circumstances. Some of the possible consequences if interference did
occur would constitute a potentially serious hazard. Because the likelihood of interference may vary
from individual to individual, for example depending on the installation of the leads and the sensitivity
settings of the device, and because the clinical consequences of any interference would also vary from
individual to individual, MHRA and NIE both recommend any patient with concerns to consult their own
cardiologist.
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Conclusion On AIMDs

There could in theory be hazards associated with the operation of pacemakers and ICDs as a
consequence of interference with fields from overhead lines. However, the probability of that occurring
is extremely small; in fact the relevant authorities are unaware of any cases in the UK where this has
happened. Therefore, overhead lines are not regarded as a significant risk to implanted heart devices,
a position endorsed in NPS EN-5 (DECC 2011), which states:

“2.10.7 The Department of Health’s Medicines and Healthcare Products Regulatory Agency
(MHRA) does not consider that transmission line EMFs constitute a significant hazard to the
operation of pacemakers.”

Insurance

The European Commission, in its response to the European Parliament resolution (EU 2009b), stated:

“27. The point on exclusion of coverage for the risks associated with EMFs from the scope of
liability insurance policies requires clarification. The crucial question for the insurance industry, is
not the actual reality of the health risk, but how society will react to the uncertainty and the
financial risk created by lawsuits. Therefore, the exclusion of coverage for the risks associated
with EMFs from the scope of liability insurance policies is not an indication that insurance
companies believe that there is a health risk.” (unpaginated document)

This makes the point that the availability or otherwise of insurance cannot be used to deduce anything
about the reality of health effects.

Mitigation Measures

As the Proposed Development is compliant with Government policies for the control of EMFs,
specifically with the relevant quantitative exposure guidelines, no additional mitigation measures are
called for.

Conclusions

This chapter of the ES has explained the policy position on EMFs in the UK, including Northern Ireland.
In essence, EMFs should comply with the relevant international exposure guidelines; one precautionary
policy (“optimum phasing”, a feature that can be incorporated into the design of some overhead lines)
has been adopted; but other precautionary measures relating to overhead lines are not adopted. The
proposed overhead line and substation are compliant with the UK policy.

The closest residential property to the route of the overhead line is over 50m away from the centreline
of the overhead line. Exposures to EMFs from the overhead line at these distances are much lower
than the maximum directly under the line, and a small fraction of the exposure guidelines. However, in
fact all exposures from the overhead line are compliant with the guidelines, regardless of distance.

Underground cables eliminate the external electric field. The magnetic field from an underground cable
directly over the line of the route is often higher than for the equivalent overhead line, but to the sides,
the magnetic field from the cable is always lower. Government policy is that it is not justified to place
overhead lines underground solely on grounds of EMFs.

The authoritative reviews of the science, e.g. by the Health Protection Agency and by the World Health
Organization are the appropriate source of conclusions on the state of the scientific evidence on EMFs.
There is some uncertainty in the science, but that uncertainty is already taken account of in the policies
that have been set and which the Proposed Development complies with. NIE is confident that any new
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scientific developments are taken account of as they arise, and that all relevant specific scientific
concerns or studies are already taken into account in the formulation of scientific conclusions and of

policy.

Concerns have been raised about the effects of EMFs on farming, flora and fauna. The authoritative
view is that the evidence does not identify any such effects (with minor exceptions, e.g. an effect of
electric fields on the structure of beehives, which is readily eliminated by simple mitigation methods).

Concerns have been raised about the effect of EMFs on pacemakers, other active implanted medical
devices, and hearing aids. These devices are almost entirely immune from any interference at the
levels of EMFs produced by the overhead line, and overhead lines are not regarded as a source of
interference by the relevant regulatory body, who have no record of any patient ever coming to harm as
a result of an overhead line.
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Water Environment

Introduction

This chapter presents an assessment of the Proposed Development in relation to the water
environment — specifically surface water. It describes the existing baseline water environment and
identifies potential effects from the construction and operation of the Proposed Development. The
mitigation measures that will be implemented during construction and operation to reduce or offset
potential adverse effects are outlined.

This assessment should be read in conjunction with the assessments presented within Chapter 9 Soils,
Geology and Groundwater (which considers the effects from any ground contamination), Chapter 10
Ecology, and Chapter 18 Flood Risk Assessment.

Methodology

The scope of assessment and methodology has been determined through a baseline study to fully
understand the existing water environment within the study area coupled with an evaluation of the risks
posed by the Proposed Development, and confirmed through consultation with statutory and non-
statutory consultees.
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Consultation

As described in Chapter 6 Scoping and Consultation, consultation was undertaken with both statutory
and non-statutory consultees as part of the EIA. Responses which are relevant to this revised
assessment are summarised in Chapter 6 of this ES and have been included in their unabridged form
in Appendix 6A.

Scope of Assessment

This surface water quality impact assessment focuses on the construction phase as it is during this
phase of the Proposed Development that there is the greatest potential for significant adverse effects to
occur to surface water bodies. Potential effects may include direct physical impacts to watercourses,
and silt and chemical pollution. Potential receptors may be impacted directly or via pollution that has
travelled downstream. The assessment has considered the construction of the new substation and
installation of each tower together with any associated temporary infrastructure, such as access tracks.

Although the ecological sensitivity of watercourses has been considered, Chapter 10 Ecology provides
an assessment of in-combination effects to receptors of ecological sensitivity. This includes information
on European protected sites and habitats.

Determining the appropriate spatial study area is important to ensuring that this water quality impact
assessment is robust and accurately predicts the potential effects on surface water bodies. There is no
formal published guidance and thus the zone within which there is the potential for significant effects
has been determined based on the professional judgement of the chapter author.

Based on the professional judgement of the chapter author, a study area of 500m (either side of the
centreline of the overhead line and from the boundary of the substation) surrounding all development
(temporary and permanent) has been assessed, which is sufficiently distant to ensure that all
watercourses that may be directly affected are identified. Although there may be additional receptors
downstream and outside of this study area, all watercourses are controlled waters, meaning that to
pollute them is an offence under the Water (Northern Ireland) Order 1999 (as amended). Therefore,
irrespective of their importance, which is determined by their attributes, all watercourses have the same
legal protection.

The Water Framework Directive (WFD) (2000/60/EC) classification of surface water bodies has been
referred to in this assessment. The assessment presented in this chapter has been undertaken with
regard to the NIEA guidance on the WFD and its role in EIA projects. These guidance documents are
“Carrying Out A Water Framework Directive (WFD) Assessment On EIA Developments” (March 2012)
and “EIA Scoping Guidance for Developments Likely to Impact upon the Water Environment A Water
Management Unit Guidance Note” (March 2012).

Figure 8.3 illustrates the location and current status (or potential for heavily modified water bodies) of
WFD surface water bodies along the route of proposed overhead power line. There are five WFD
designated watercourses, the River Rhone, the River Blackwater, the Ballymartrim Water, the Tynan
River, and the [tributary] of the Clontibret Stream. Table 8.6 later in this chapter provides a summary of
their WFD classification

The March 2012 NIEA guidance document outlines what is expected by NIEA in an ES with regard to
the WFD. This is listed below along with reference to the relevant section of the chapter where that
information is contained:

¢ |dentification of the River Basin District or Districts within which the scheme will be constructed or
impact upon (see Section 8.3.4 of this Chapter and Figure 8.3);

e Identification of all waterbodies that may be impacted by the scheme (see Section 8.3 and
specifically Sections 8.3.3 and 8.3.4 of this Chapter and Figures 8.1-8.3);

e The current status of each waterbody, as classified under the WFD (see Section 8.3.4 of this
Chapter);
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The water quality objectives for each waterbody (see Section 8.3.4 of this Chapter);

An assessment of the potential impact of the scheme component on the current status of each
waterbody and on future water quality objectives (see Section 8.4 of this Chapter for the
Potential Impacts and Section 8.6 for Residual Impacts); and,

A description of mitigation measures proposed to ensure deterioration in water quality or ecological
status is avoided (see Section 8.5 of this Chapter).

Methods

A qualitative assessment was undertaken considering the potential interactions between the Proposed
Development and existing baseline conditions. The assessment was based on a combination of
professional judgment, experience of similar developments, the requirements of relevant legislation and
statutory policy, and best practice guidance.

Legislative Context

The following European legislation was considered as part of this impact assessment (refer to
Appendix 8A for further details):

Priority Substances Directive (2008/105/EC);

Fish (Consolidated) Directive (2006/44/EC) (replacing 78/659/EC);
Dangerous Substances Directive (2006/11/EC replacing 76/464/EC);
Environmental Liability Directive (2004/35/EC);

Water Framework Directive (2000/60/EC); and,

Nitrates Directive (91/676/EC).

The following national legislation was considered as part of this impact assessment (please refer to
Appendix 8A for further details):

Water Framework Directive (Priority Substances and Classification) Regulations (Northern Ireland)
2011;

Control of Pollution (Oil Storage) Regulations (Northern Ireland) 2010 (as amended 2011);
Nitrates Action Programme Regulations (Northern Ireland) 2010 (as amended);

Environment Liability (Prevention and Remediation) Regulations (Northern Ireland) 2009 (as
amended);

Water Abstraction and Impoundment (Licensing) Regulations (Northern Ireland) 2006;
Protection of Water Against Agricultural Nitrate Pollution Regulations (Northern Ireland) 2004;

Water Environment (Water Framework Directive) Regulations (Northern Ireland) 2003 (as
amended);

Control of Pollution (Applications and Registers) Regulations (Northern Ireland) 2001 (as amended);
Environment (Northern Ireland) Order 2002 (including amendments up to 2004);
Water (Northern Ireland) Order 1999 (as amended);

Drainage (Northern Ireland) Order 1973 (as amended); and
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¢ Fisheries Act (Northern Ireland) 1966 (as amended).

More information on the legislation listed above and on relevant planning policy has been provided in
Appendix 8A (Please also refer to Chapter 3 Planning and Development Context of this ES for a
discussion of relevant national, regional and local, planning policies).

Baseline Data Collection

Current and future predicted baseline conditions were established via a desk study and consultation
with relevant statutory bodies (including Northern Ireland Environment Agency (NIEA), Department for
Agriculture and Rural Development (DARD), Rivers Agency (RA), and Department for Cultural Arts and
Leisure (DCAL) Inland Fisheries) for data and information, including:

e A review of Ordnance Survey Northern Ireland (OSNI) maps and aerial photography in order to
identify the locations of surface water bodies within the study area;

¢ Review of the River Basin Management Plan (RBMP) for the Neagh Bann International River Basin
District (IRBD) (NIEA, December 2009);

¢ Review of the River Blackwater Local Management Area Action Plan (NIEA March 2010) (and the
Blackwater Water Management Unit (WMU) Action Plan for the Clontibret Stream, which is a cross-
border waterbody) which includes WFD Action Plans for the River Rhone, River Blackwater,
Ballymartrim Water, Tynan Water and Clontibret Stream;

e Discharges and abstractions to watercourses within the study area, provided by the NIEA; and,

¢ I|dentification of protected areas and sensitive fisheries within the study area.

NIEA was unable to provide further information on other water attributes or recreational / amenity
activity (commercial fishery, angling, navigation, etc.) for any of the water bodies. In addition, it has not
carried out any hydrological surveys in the study area.

To supplement the desk study, a watercourse survey was carried out between 4th and 7th September
2012 by an experienced water quality impact assessor, who is a full member of the Chartered Institute
of Water and Environmental Management and a Chartered Environmentalist. The purpose of the
survey was to identify any watercourse(s) or other water bodies that may be affected by the Proposed
Development.

Effects Evaluation

This qualitative impact assessment is based on professional judgement and informed by best practice
guidance including the ‘Guidelines for Environmental Impact Assessment (IEMA 2004), and the
Highways Agency’s Volume 11, Section 3, Part 10 of the Design Manual for Roads and Bridges
(DMRB). Although the DMRB guidance was designed for the assessment of road schemes, the
method to determine impact significance is independent of the nature of the project being assessed,
and this method is a robust and reliable way to assess the significance of impacts from this proposed
linear development on the surface water environment.

In assessing the significance of potential effects of the Proposed Development, three key factors were
taken into account.

e The likelihood of that effect occurring;
e The importance of the receiving environment; and,

e The potential magnitude of the effect.
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The likelihood of an effect occurring is based on a scale of: certain, likely or unlikely. The terms
receptor ‘importance and receptor ‘sensitivity are used interchangeably within impact assessments.
However, in the context of assessing the effects on the water environment it is commonplace to refer to
receptor ‘importance’ only. This is because larger watercourses have a greater potential to dilute and
disperse pollutants (i.e. a greater buffering capacity) and are thus less sensitive, although they are
often the water bodies that support more diverse aquatic fauna and flora, more likely to be designated
as a nature conservation site, and have more important socio-economic and aesthetic attributes.
Therefore, to ensure that these water bodies are given an appropriate consideration by the
assessment, this impact assessment refers to ‘importance’ only and may differ from other topics as a
result. The importance of the receiving environment is defined by the criteria in Table 8.1.

Table 8.1 Criteria to assess the importance / sensitivity of water receptors

Importance | Criteria Selected Examples
European Designated salmonid fishery (or salmonid & cyprinid
Attribute has a high quality | fishery);
Very High and rarity on a regional or | Site protected under EU or UK wildlife legislation (SAC, SPA, ASSI,
national scale Ramsar site); and
Critical social or economic uses (e.g. water supply and navigation).
European Designated Cyprinid Fishery;
. . .| Aquatic species protected under EU or UK wildlife legislation (e.g.
High | e sk | Smoot New):and
y Important social or economic uses such as water supply, navigation
or mineral extraction.
Attribute has a medium | May be designated as a local wildlife site.
Medium quality and rarity on local | May support a small / limited population of protected species. Limited
scale social or economic uses.
Attribute has a low qualit No nature conservation designations.
Low and rarity on a local sc?ale Y Low aquatic fauna and flora biodiversity and no protected species.
y Minimal economic or social uses.

Source: Adapted from HD45/09 (Highways Agency, 2009)

No examples of indicative water quality for each water body importance class are provided. This is
because it is no longer appropriate to base the importance of a water body on its current water quality,
since this approach by definition suggests that it is more acceptable to physically alter or discharge a
poorer quality effluent into a water body of lower quality, than it is to alter or discharge into a water body
of higher current quality. Instead, the importance of water bodies has been determined based on
various ecological, social and economic attributes, which are described above.

The magnitude of effect considers the scale of the predicted change to baseline conditions resulting
from a given impact and takes into account its duration (i.e. temporary or permanent). Definitions are
described in Table 8.2:
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Table 8.2 — Magnitude of Effect Criteria

Magnitude Criteria Examples
Loss of Protected Area.
. Results in loss of attribute Pollution of potable sources of water abstraction.
Major and / or quality and integrity Deterioration of a water body leading to a failure to meet Good
Adverse of the attribute Ecological Status (GES) under the WFD and reduction in Class (or
’ prevents the successful implementation of mitigation measures for
heavily modified or artificial water bodies).
Loss in production of fishery.
Results in effect on integrit Discharge of a polluting substance to a watercourse but insufficient
Moderate f attribut | f ?’t % to change its water quality status (WFD class) in the long term.
Adverse gttﬁbgteu €, orloss ot part ot 4 reduction in WFD class, but effect may prevent improvement (if
) not already at GES) or the successful implementation of mitigation
measures for heavily modified or artificial water bodies.
Results in some Noticeable effect on.features, or key attributes of features, on the
Minor measurable change in Protected Areas Register. . . .
LT attributes quality or Measur.able changes in attribute but of I|m|teq size and / or
vulnerability proportion, which does not lead to a reduction in WFD status or
) failure to improve.
Results in  effect  on E;)eaefsf?:;:é é)igt;?atures, or key attributes of features, on the Protected
Negligible ig'bnqtteaeb?; g;@gf?ﬁgc'esn; Discharges to watercourse but no significant loss in quality, fishery
or igtej;rity u productivity or biodiversity.
) No effect on WFD classification or water body target.
Minor Results in some beneficial Where the Proposed Deyelopment provides an opportunjty to
Beneficial offect on attribute. gnhance the. water environment but does .no.t result in an
improvement in class, status, output or other quality indicator.

Source: Adapted from HD45/09 (Highways Agency, 2009)

The significance of likely effects (adverse or beneficial) has been determined using the matrix
presented in Table 8.3.

Table 8.3 — Assessment of Significance Matrix

Magnitude
Importance

Major Moderate Minor Negligible
Very High Very large Large / very large | Moderate / large Neutral
High Large / very large Moderate / large Slight / moderate | Neutral
Medium Large Moderate Slight Neutral
Low Slight / moderate Slight Neutral Neutral

Source: Adapted from HD 45/09 Volume 11, Section 3, Part 10 Road Drainage and the Water
Environment

Where a choice of two effect significance descriptors (e.g. Slight/Moderate) is available, only one
should be chosen. This choice allows for professional judgement and discrimination in assessing
effects on water environment assets on a case by case basis

The magnitude of effects was initially assessed without taking mitigation measures and good practice
construction techniques into account. Effects that remain once mitigation measures are taken into
consideration are residual effects. Temporary effects have been considered in the construction
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phases, whilst permanent effects have been discussed in the operational phase, albeit that the effect
may first occur during construction.

Indication of Any Difficulties Encountered

Though an attempt was made to survey each tower location to identify nearby surface water features,
in ten cases (see Figure 10.1), access to the land was withheld by the landowner which prevented the
surveyor from accessing land which contained a tower location. The other main difficulty associated
with observing water courses at the tower location related to vegetation cover in and around the
channel. In these circumstances the assessment is based on observations of the watercourses at the
nearest possible location downstream.

Along field boundaries and through hedgerows there are potential ephemeral ditches that flow only
seasonally (during wetter periods or when groundwater levels are higher) or only for a short period
following a storm event. Due to the seasonal and temporary nature of these watercourses it was not
possible to observe all watercourses with water running through them. Where it was not possible to
observe the watercourse, the assessment is based on Ordnance Survey Northern Ireland (OSNI) maps
and aerial photographs. For these locations, ephemeral ditches have been included in the assessment,
unless the absence of any minor water course has been confirmed.

Ephemeral ditches have been identified using the local topography, morphology of the dry ditches, and
presence of pools of water. Where the presence or absence of ditches and drains cannot be
confirmed, the assessment and mitigation is based on information derived from these parameters. As
part of the pre-construction works, ground investigations will be undertaken to confirm the assessment
base, and any changes used to adapt mitigation as necessary.

Water quality monitoring was not undertaken as part of this study, since other data sources (including
WFD data and water quality data from NIEA) were available to inform the assessment and the
determination of water body importance.

Design Summary

In selecting the line route for the proposed overhead line, account was taken of NIE’s policy to avoid
the placement of towers or other structures in the immediate vicinity of navigable watercourses. NIE
policy (NIE policy 06/025) provides vertical standoff distances according to the type of the overhead
line and size of the watercourse. For navigable waters the vertical distance between the lower bank to
the conductor or earth wire must be 10.5 m, and for non-navigable more minor watercourses the same
distance should be at least 7.6 m. However, the Proposed Development has been designed with a
minimum clearance of 9.0 m — i.e. the overhead lines will be at a greater minimum height from the
ground. The clearance distance will vary depending on the distance from the tower (the mid-point
between towers will generally be the lowest point of over head line but no less than 9.0 m). As outlined
in Chapter 7 (EMF) of this ES, weather and operating conditions will also affect the clearance distance.
It is considered that the typical minimum clearance will be 10.2 m but will be no less than 9.0 m.

Construction working areas and stringing areas are all relevant design details when determining the
risk posed to nearby water features. Wherever possible, tower locations stringing areas have been
relocated away from watercourses, or the working area re-orientated to avoid watercourses. Where
this is not possible, recommendations have been proposed to prevent pollutants running off into the
watercourse.

Chapter 5 (Proposed Development) details how the towers will be constructed and notes that towers
will be constructed in sections, such as three or four at a time. The result of this approach is that
multiple towers may be constructed simultaneously close to the same watercourse or within the same
river catchment. Qualitative comments and recommendations have been provided, as the construction
sequence will be decided by the contractor appointed to build the line.
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Where possible, existing farm and field access tracks will be used to avoid disruption to local land
owners. Where these pass close to watercourses or drainage ditches mitigation will be required to
ensure that the water body is protected from erosion or pollution. The principal concern regarding
temporary access roads with respect to water quality are the physical effects that may occur during any
stream crossings that are required and the potential for particulates and oils to runoff into watercourses.
The assessment adopts a precautionary approach so where there is a risk appropriate mitigation
measures are provided. Therefore, should the route or location of an access track change slightly,
appropriate mitigation has already been set out in this assessment.

Chapter 18 Transport provides details of the predicted vehicle movements associated with the
construction of each tower. In the worst case, it has been predicted that a tower location will have
approximately 54 vehicle movements which will take place each day, including movements by 4x4,
delivery lorries, dumper trucks, and other plant. In some locations one access track may serve two
separate towers resulting in additional vehicle movements. As a result of the traffic movements
associated with the development, the assessment has included runoff from tracks (including eroded soil
particles) and spillage risk.

Where a tower is located in an area with existing field drainage, the assessment has identified the need
for ditch reinstatement. This assessment proposes that all reinstatement will broadly follow the course
and profile of the existing ditch or drain.

The location of the substation may have physical effects on watercourses. Discharges, including the
risk of oil spillages from oil stored within transformers and from car parking (six spaces only), could also
be a source of pollution and mitigation is a relevant design consideration.

Drainage from the substation will be managed using a three staged process in accordance with a
surface water management plan developed following the guidance in the SuDS Manual (CIRIA, 2007).
Stage 1 (interception storage) will treat surface water runoff falling on gravel area by filtration, removing
fine particulates and any oils associated with them. Stage 2a includes new filter drains and stage 2b
includes oil interceptors (2 No. designed to European Standard PR EN 585-1&2). These oll
interceptors will be maintained once every 6 months (or in accordance with manufacturer’'s
requirements).

The proposed SuDS pond design at the substation has been developed following the flood risk
assessment (Chapter 18), which has allowed for the appropriate size of the pond and the details of
discharge to and from the treatment facility. The designed treatment volume is designed to capture 75-
90% of the storms in a year. This is in line with the industry guidance for the design of SuDS (CIRIA
2009) — the remaining 10-25% of storms will discharge to the existing minor watercourses/drains on
site and through the pond. The designed four stages of treatment will treat all flows generated from the
hardstanding area and the access road of the substation. This ensures that smaller volumes of runoff
are stored within the treatment systems and treated in accordance with the guidance from The SuDS
Manual. The smaller volumes of runoff are those in which pollution is most concentrated, as the initial
runoff from surface washes the pollutants into the surface water collection systems.

The pond will be inspected bi-monthly to ensure inlet/outlets are not blocked, and typically once a year
it is expected that some work to remove litter, debris, and potentially silt and vegetation may be
required (see Chapter 5 for detalil).

Baseline Conditions

Overview

The following section describes the current baseline and forms the basis of the future conditions
against which impacts have been assessed. It describes the geography of the river catchments,
including topography, climate and hydrology, before presenting information on the attributes of water
features that are used to define their importance. The water quality information in this section also
references how the watercourses within the study area are categorised under the WFD, which includes
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information on ecological water quality, protected areas, fisheries and water resources. This
information has been included to give an account of catchment management within the study area.

Topography and Climate

Topography and climatic conditions exert a considerable influence over the water environment.
Topography along the overhead line route varies quite considerably with elevations ranging from
approximately 20 m AOD at the lowest point to 150 m AOD at the highest point. Generally the towers
will be located on lower hill slopes and at the bottom of drumlin valleys.

Meteorological Office records (Met Office 2012) of average annual rainfall data recorded at the Armagh
meteorological station, were reviewed to establish general climatic conditions. Over the last ten years
rainfall levels were relatively constant and the following total annual rainfall was recorded:

Table 8.4: Local Annual Rainfall 2002 to 2011 (Met Office)

Year Rainfall

2002 1070.5 mm
2003 683.6 mm
2004 799.4 mm
2005 739.1 mm
2006 827.9 mm
2007 822.4 mm
2008 857.2 mm
2009 891.5 mm
2010 894.6 mm
2011 871 mm

2012 853.1 mm

Mean Average 846.5 mm per year

Surface Hydrology

The study area is crossed by a number of waterways or watercourses, most of which are unnamed
small streams or field drains. In Northern Ireland, a waterway is defined under the Water (Northern
Ireland) Order 1999 as:

‘any river, stream, watercourse, inland water (whether natural or artificial) or tidal waters
and any channel or passage of whatever kind (whether natural or artificial) through which
water flows but, does not include:

(a) The waters beyond 3 international nautical miles seaward from the baseline from which
the breadth of the territorial sea adjacent to Northern Ireland is measured;

(b) Any public sewer or public sewage treatment works;

(c) Any main or service pipe within the meaning of the Water and Sewerage Services
(Northern Ireland) Order 1973 which is vested in or under the control of the Department of
the Environment;

(d) Any drain or road drain—

(i) Constructed and laid by the Department of the Environment under Article 45(1) of the
Roads (Northern Ireland) Order 1993; or

(i) Acquired by the Department of the Environment under Article 45(6) of that Order.’
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The Drainage (Northern Ireland) Order 1973 further defines a watercourse as:

‘any channel or passage of whatever kind, whether natural or artificial, through which
water flows and, without prejudice to the generality of the foregoing, includes any river,
stream, canal, ditch, drain, cut, culvert, dyke, sluice, valve, sewer, overland carrier,
millrace or layde, but does not include any drain or sewer [,.], or any water main or service

pipe.’

Based on this definition, a watercourse is defined by whether or not there is a channel formed for the
conveyance of water. The legislation does not provide any further guidance regarding whether or not a
channel only runs with water seasonally or infrequently following storm events. This is important since
ephemeral ditches have been identified across the study area that may only contain water or flow
during the wetter months of the year, when groundwater levels are high, or for only a short period
following a storm. Overall, various terms are used in this assessment to distinguish between the
different sizes and types of watercourse, and these are described below:

* River — A significant watercourse important at a regional scale, with a permanent flow of water and
a channel typically more than a few metres wide; Likely to be named on OSNI, may be designated
for nature conservation, fisheries or as a Main River;

e Stream — A watercourse with a channel width typically greater than 1 m but less than a few metres,
with a permanent flow of water. May be included in fisheries and nature conservation designations;

e Field Drain — Typically a first or second order watercourse running with water throughout the year,
but with a relatively small channel width (typically less than 1 m) and a low flow'®;

e Ephemeral Drainage Ditch — Similar to a field drain, but with a less well formed channel, lower
flows and seasonally dry (other than during prolonged periods of wetter weather or when ground
water levels are higher); and,

e Storm Drain — A ditch that only runs with water following heavy or prolonged rainfall.

Using OSNI mapping and the site survey the larger and more important watercourses have been
identified on Figures 8.1 and 8.2. Some minor watercourses are also shown, although it has not been
possible to illustrate every field drain or ditch.

The most significant surface water feature is the River Blackwater and the majority of the study area
lies within its catchment. At the northern end of the proposed overhead line, east of Benburb the River
Blackwater crosses the study area from west to east, before flowing northwards and eventually draining
into Lough Neagh (approximately 8 km downstream the study area).

The River Rhone is located north of the substation site and flows in a south-easterly direction ultimately
discharging into the River Blackwater at a confluence close to Clonteevy Bridge (at approximately H
870 584).

The Ballymartrim Water originates south of the A3 road and flows north along the eastern side of the
proposed overhead line, within the study area, draining into the River Blackwater south of
Blackwatertown (at approximately H 841 519).

The Tynan River (otherwise known as the Balteagh Stream) flows in a northwesterly direction along the
eastern side of the proposed overhead line before crossing the study area south of the A3. This
watercourse flows into River Blackwater east of Tynan.

A tributary of Clontibret Stream flows in a northwesterly direction along the border between Northern
Ireland and the Republic of Ireland, on the southern edge of the study area. Clontibret Stream
ultimately discharges into Cor River, which then flows into River Blackwater east of Tynan.

128 Buried drainage pipes can sometimes be called field drains. This chapter is not using the term in
that context.
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There are also a large number of field drains / ditches (many of which are ephemeral) and storm drains
throughout the study area, predominantly along field boundaries and often within hedgerows. Where
possible, these were identified and examined during a Watercourse Survey carried out between 4" and
7" of September 2012.

Water Quality - Water Framework Directive

The Water Environment (Water Framework Directive) Regulations (Northern Ireland) 2003 transpose
the Water Framework Directive (WFD) in Northern Ireland. The directive introduced a holistic approach
to catchment management with greater emphasis on the ecological status as a broader indicator of
river health. The overall objective of the WFD is the ‘protection of the water environment meaning
preventing further deterioration of, and protecting and enhancing, the ‘status’ of aquatic ecosystems
and, with regard to their water needs, terrestrial ecosystems and wetlands directly depending on those
aquatic ecosystems. Where water bodies have been modified by human activity and are unable to
aspire to the standards set for unmodified water bodies, they are set an alternative target of good
ecological potential. Good ecological potential will be met when all practical mitigation measures have
been implemented.

The WFD has resulted in the identification of the River Basin Districts (RBDs) for which River Basin
Management Plans (RBMP) have been prepared. When a RBD is transboundary it is termed an
International River Basin District (IRBD). The Proposed Development is located in the River
Blackwater Local Management Area (LMA) within the Neagh Bann IRBD. The RBMP for the Neagh
Bann IRBD identifies the existing condition of the water environment, the pressures placed upon it, the
risk of water bodies not achieving the targets of the WFD, and sets out targets and measures to
improve the water environment.

Table 8.5 summaries the WFD classification (refer to Figure 8.3) and where the watercourses are not
achieving good ecological status the reason for this.

Table 8.5 - WFD Surface Waterbody Status, Risk and Objectives

WFD If not at good status, the
Watercourse Status / | reason for not achieving | 2015 objective
Potential | good status
River Rhone UKGBNI1NB030307036 | Poor Due to benthic invertebrates | ;.o ate (GEP by 2027)
and macrophytes
River Blackwater
(UR}?\%?NBTaNcEv(agge?;OZgrgtzch from south Poor Due to phytobenthos Moderate (GEP by 2027)
Derrycaw to Lough Neagh)
River Blackwater
UKGBNI1NB030307027
(River  Blackwater stretch  from | Poor Due to phytobenthos Moderate (GEP by 2027)
Ballymartrim  Water to  south
Derrycaw)
River Blackwater Benburb
UKGBN” NB030307043 Moderate Due to benthic invertebrates Good
(River Blackwater stretch from west of
Benburb to Ballymartrim Water)
River Blackwater Due to benthic invertebrates
UKGBNI1NB030307095 Poor and macrophytes Moderate (GEP by 2027)
(Tynan Water/Balteagh Stream)
sza(lggNalr:rll\lmB030307045 Water Poor Due to benthic invertebrates Moderate (GEP by 2027)
Slggtéb,\rﬂNB%%%téggg (RO Poor Due to macroinvertebrates Moderate (GEP by 2027)

Source: NIEA website 2012 and Blackwater Water Management Unit Action Plan

Key:PEP: Poor Ecological Potential; MEP: Moderate Ecological Potential; GEP: Good Ecological

Potential
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The River Blackwater, Tynan Water, River Rhone, Ballymartrim Water and Clontibret Stream are all
classified as currently being at Poor Ecological Status, with the exception of the stretch of River
Blackwater from Benburb to Ballymartrim Water which is at Moderate Ecological Status. Their current
ecological status is based on benthic invertebrates, macrophytes or phytobenthos, or a combination of
these parameters. Good Ecological Status by 2015 is only predicted for the River Blackwater (from
Benburb to Ballymartrim Water). This is the only watercourse expected to achieve Good Ecological
Status by the end of the first river basin planning cycle in 2015. The other watercourses are not likely
to achieve their WFD target until 2027. The reasons for setting alternative objectives are the specific
source of the adverse pressure or combination of pressures on each water body, causing deterioration
in status, which is yet to be determined. Consequently, a solution cannot be feasibly identified and
further investigation is necessary by NIEA. It should be noted that some tributaries of the above
watercourses have been incorporated into their WFD classification as shown on Figure 8.3.

The major water courses referenced in the preceding section are intersected and linked by many
smaller watercourses. Though they are not routinely monitored by the NIEA and no water quality data
is publicly available, within this assessment, they have been considered as of local importance. As part
of the water quality assessment, a site visit allowed observations of water quality within these water
courses to take place. It was concluded that many of these watercourses have been enriched through
agricultural sources and experience low flows.

Protected Areas and Fisheries

As part of the implementation of the WFD a Register of Protected Areas (RPA) has been compiled by
NIEA. Protected areas are those requiring special protection under existing national or European
legislation, to protect surface or groundwater, or to conserve habitats or species that directly depend on
those waters. Protected Areas are described in Table 8.6.

Table 8.6 - Protected Areas

Protected Area

Comment

Waters used for the
abstraction of  drinking
water

There are no known or recorded water abstractions for potable supplies (i.e. public
supply) within the 500 m study area.

Freshwater Fish  (e.g.
salmonid and cyprinid
fisheries)

According to the Freshwater Fish Directive Compliance tables 2003-2006 (NIEA)
River Blackwater, Ballymartrim Water, Tynan Water are all designated salmonid
fisheries under the Fish (Consolidated) Directive (FCD). River Rhone is designated
as a cyprinid river.

Nutrient Sensitive Areas
(e.g. Nitrate Vulnerable
Zones)

The whole of Northern Ireland has been designated as a Nitrate Vulnerable Zone.

Water dependant Special
Protected Areas (SPAs)
and Special Areas of
Conservation (SACs)

None present within the study area. River Blackwater discharges into Lough Neagh
(approximately 10 km downstream the study area) which is an SPA.

Bathing Water

None present. Development area is inland.

Source: http://maps.ehsni.gov.uk/wmuviewer/ accessed September 2012)

The River Blackwater, River Rhone, Ballymartrim Water and Tynan Water are all designated under the
Fish (Consolidated) Directive (FCD) (please refer to Figure 8.4). River Blackwater, Ballymartrim Water
and Tynan Water are designated salmonid rivers whilst River Rhone is a cyprinid designated fishery
under this directive. The FCD provides protection to, and seeks to improve, freshwaters in order to
support fish life. It sets water quality standards and monitoring requirements for ensuring the protection
of coarse and game fisheries. The FCD sets out 14 physical and chemical parameters for which
'imperative’ and / or the more rigorous 'guideline' standards are given for the two categories of
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designation. The NIEA monitors watercourses protected under the FCD and their compliance status
has been reviewed for the period between 2003 to 2009 and is presented in Table 8.7. The River
Blackwater and Tynan Water have generally been compliant with the FCD at all monitoring locations.
The Rhone River has been non-compliant, approximately 600m north-east of the proposed substation
downstream the study area, for four out of the seven years monitored, whilst Ballymartrim Water
downstream of the study area has been non-compliant in 2007 and 2009, partially compliant in 2006
and compliant in 2003, 2004 and 2008.

Table 8.7 - Watercourse FCD Compliance

Watercourse  FCD | Designation
sampling location (in 2007)

2003 | 2004 | 2005 | 2006 2007 | 2008 | 2009

River

Bonds Bridge H 873 586)
Approximately ~ 1.3km | Salmonid P’ P’ P’ P’ F? P P
downstream of the study

area

Blackwater (at

River

Blackwater (at

Benburb Bridge H 819
520) Approximately 1km
upstream of the study

Salmonid

area

River

Clonteevy Bridge H 864

585)

Approximately 600m
downstream of the study

area

Rhone (at

Cyprinid F? F2 F2 p1 F2 pi p

Tynan Water (at A28

Road

. 1 1 2 1 ] )
Bridge H 764 446) Salmonid P P F = P b -

Ballymartrim Water (at
bridge on Artasooly Road F 2
H 842 519)
Approximately 1km /P
downstream of the study (Zinc)

area

Salmonid - p! pl (sanitary)

61.

8.3.6

62.

63.

'P: Pass (i.e. compliant); 2 F: Fail (i.e. non-compliant)

Source: Freshwater Fish Compliance Tables in Northern Ireland 2003 — 2006 (NIEA, updated August
2010)

Further information on aquatic ecology including salmonid interests is contained within Chapter 10,
Ecology.

Water Resources

NIEA provided data on known water abstraction licences, discharge consents, and water pollution
incidents during the past five years. These activities and events have been illustrated on Figure 8.2
and discussed below. Where a record was close to the 500m study area boundary, it has been
included in the assessment as a precautionary measure.

There is only one water abstraction along the route, just beyond the 500m study area to the east of
tower 51 and the overhead line. This abstraction is from the Ballymartrim Water near Ballydoo and the
water is used for a hydroelectric scheme and is thus not sensitive to changes in quality. Therefore, it
will not be necessary to consider this abstraction any further.
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There are six known discharge consents within the study area, and a further six just outside of the
study area. These include discharges from wastewater treatment works, pumping stations, private
sewage, a site for food manufacturing, and site drainage from fuel depots and scrap yards. Although
not sources or receptors in their own right, they represent the type of effluent routinely discharged from
local farms and businesses into watercourse along the route, and which contribute to their current
quality.

There are 35 pollution incidents within and just beyond the study area recorded in the past five years.
This includes 13 medium and 22 low severity incidents. The majority of pollution incidents relate to
discharges from septic tanks and slurry from farms.

Importance of Surface Water Features

The importance of the relevant surface water bodies within the study area has been assessed applying
the criteria presented in the Methodology Section to the baseline information presented throughout this
section. To the north of the Proposed Development is Lough Neagh SPA, which has been designated
for breeding waders, the assessment of impacts to Lough Neagh SPA has been conducted through the
Habitats Directive Test of Likely Significance (Appendix 10H) and due to its proximity to the site (it is
approximately 10km north of the Proposed Development, the impacts associated with the development
have been addressed using this platform.

The level of importance for each water receptor within the study area and the justification for their
classification is compiled in Table 8.8.

Table 8.8 — Importance of Surface Water Features

Surface P Level of
Water Feature | Justification Importance
River Blackwater is designated as a salmonid river under the FCD. There
are no protected areas within the study area. The River Blackwater is
River designated under the WFD (for. benthic invertebratgs, macrophy?es or .
Blackwater phytobenthos, plus physico-chemical parameters) and in stretches it is only | Very High
at Poor Ecological Status. There are also records of otters using the River
Blackwater, although no evidence was found during surveys carried out for
this project.
The River Rhone is designated as a cyprinid River under the FCD. There
River Rhone are no protected areas within its catchment. The River Rhone has Poor High
Ecological Status under the WFD due to benthic invertebrates and
macrophytes.
Ballymartrim Ballymar?rin) Water is designated as a ;almonid river under the FCD. Due .
Water to benthic invertebrates the Ballymartrim Water has a Poor Ecological | Very High
Status under the WFD.
Tynan Tynan Water / Balteagh Stream is designated as a salmonid river under the
Water/Balteagh | FCD. Due to benthic invertebrates and macrophytes it is considered to | Very High
Stream have Poor Ecological Status under the WFD.
Tributary of the No data was available for this tri.butary so the cllassifica.tion.of importance
Clontibret has peen based on the. Clontibret Stream (into vyhlch it flows). The Medium
Stream Clontibret Stream is designated by the WFD and is currently at Poor
Ecological Status due to macroinvertebrates.
No data is available for these minor watercourses, some of which are
ephemeral or have very limited flow. None are designated under the FCD
Unnamed or WFD, although they may contribute a small amount of flow to larger
watercourses within the study area as identified above. In addition,
streams and Ithough th minor watercour may hav me local importance in Low
field drains althoug ese minor watercourses may have some local importance
terms of land drainage and water supply for farm animals, during the site
visit many were observed to be dry and eutrophic, or have been
contaminated with farm slurry waste.
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Potential Impacts

The following section considers the potential effects of the Proposed Development on the water
environment, taking into account best practice mitigation measures that have been committed to by NIE
(please refer to the principles of mitigation described in Section 8.5) and the drainage proposals for the
substation.

Construction Phase

Overview

The construction phase impact assessment is divided into four parts, considering separately the
proposed substation, tower locations, stringing operations and guard locations.

Substation

The construction of the proposed substation, including the removal of an existing 275 kV tower and the
construction of two new 275 kV towers, will require the use of heavy plant and machinery on site,
earthworks, as well as the temporary storage of construction materials, oils, diesels and chemicals.
There is the potential for accidental spillage or release of potentially contaminative construction
materials (such as cement, concrete, diesel or hydraulic fluid) directly into field drains in the vicinity of
construction activities. It is estimated that there will be 1,200 lorry loads of ready mixed concrete
delivered to the site with an estimated maximum of 60 deliveries per day. Such materials also may
become mobilised by surface runoff and eventually enter watercourses and impact on water quality.
Construction activities associated with land lowering and raising would require extensive earthworks.
Surface runoff could mobilise exposed sediment or other construction materials and result in the
pollution of nearby waterbodies with sediment and silt. High sediment load in runoff may also arise
where dewatering activities are required during excavations.

There is the potential that if construction site runoff is left to drain untreated, sediment loaded runoff
would discharge to the field drain running northwards to the east of the proposed substation site.
Runoff contaminated with high concentrations of silt or oils might eventually discharge into the River
Rhone approximately 300 m downstream, although some natural attenuation will be provided by the
drainage ditch and the dilution and dispersion potential of the River Rhone will help to reduce any
potential adverse effects. Due to the proximity of the minor ditch through the proposed substation site,
moderate adverse impacts from silt laden runoff and the risk of chemical spillages are predicted with
mitigation taken into account. Providing the mitigation measures as set out later in this Chapter are
adopted, the potential effects on the River Rhone from silt laden runoff and spillage risk are slight
adverse only.

Overhead Line and Towers

The following section gives an overview of the construction activities associated with the Proposed
Development. The main activities associated with the construction of tower structures are:

e Enabling of access to allow plant, materials and workers on to the tower sites;
e Tower foundation Installation;
e Tower erection; and,

e |Installation / stringing of conductors and insulators.

The construction of each tower requires the installation of concrete foundations typically in the corners
of a maximum foundation size of 20 m by 20 m. It also requires a winch (known as a floating derrick) to
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lift the tower components into place. The construction process uses standard techniques and is limited
in its extent at each tower location (with ready mixed concrete being delivered to site via dumper trucks
from where the readymix concrete lorry can safely access). The excavation of earth for foundations
and the movement of plant and vehicles will increase the potential for runoff to contain fine particulates,
and potentially oils and other substances (concrete). Many of the watercourses that may be impacted
are small with limited dilution and dispersion potential, and as works may be required in close proximity
to them they would be sensitive to changes in water quality.

To reduce the risk to all watercourses, an exercise to identify watercourses (including where possible
any ephemeral ditches) has been undertaken. This survey information has informed the design and
the location of towers so that they are as far away from any watercourse as possible. Of the 102 tower
locations, the construction of 89 tower locations are considered not to pose any risk to the surface
water environment, providing that best practice mitigation described in Section 8.5.1 is applied. This
includes those sites where the construction working area will be temporarily stoned upon a geotextile /
geogrid base (please refer to Chapter 5 Proposed Development). The remaining 13 tower locations
have been assessed in more detail below to determine any adverse effects from physical disturbance,
contaminated site runoff and spillages of chemicals and fuel that may occur. Further details of
proposed mitigation also appear in Section 8.5.1.

Construction activities associated with erection of the overhead line would be short term and transient
in nature, occurring along the entire length of the proposed overhead line route. At any particular
location along the overhead line route construction activities would take between four and six months.

Tower 4

Please refer to Figure 8.2 Sheet 1. The angle tower location is in the corner of a marshy grassland
field, which is generally flat. Waterlogged ground conditions are indicated by the vegetation type with a
stagnant drainage ditch, which appeared to be exhibiting eutrophic nutrient conditions, running north
along the field boundary to the west of the tower location. Artificial drainage has been installed along
the southern edge of the field adjacent to the existing gravel access track as indicated by the presence
of concrete man hole covers, although no works should affect this directly.

lllustration 8.1: Photograph facing north from nearby access track along the course of a field
drain (tower would be located in the field on the right hand side of the photograph)

The angle tower will be located in the marshy area, but will be over 9 m from the ditch at its closest
approach. This is sufficiently far that direct impacts on the ditch will be avoided. However, the ditch
may be polluted by construction runoff during the installation of the tower.
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As this is an angle tower, the position of the tower has been determined by a range of environmental
and engineering constraints. Mitigation measures including barrier controls (such as a silt fence or an
existing riparian buffer zone. Please refer to ‘Site Specific Measures’ in Section 8.5.1 later in this
chapter and site specific working practices (as detailed in a Silt Management Plan — See the Outlined
CEMP in Appendix 5A) are required to prevent this ditch being polluted during the works. Ground
erosion and fine particulate pollution will be minimised by the placement of prewashed stone hardcore
as a temporary construction surface. Construction activities will avoid the ditch with equipment, spoil,
and plant being located to the south and east of the tower (within the planning application boundary)
away from the ditch (any stockpiled earth should be stored to the east of the tower). The flat
topography will assist with the management of construction runoff and a buffer strip at least a few
metres wide marked out by a silt fence, or other barrier that will be provided. Refuelling will not be
permitted in close proximity (i.e. 30 m) to any watercourse / ditch or on steep slopes. Spill kits and
other spillage containment equipment (absorbent pads, sand, and river booms) will also be available on
site. Providing these measures are taken, no adverse effects are predicted.

Tower 20

Please refer to Figure 8.2 Sheet 3. Tower 20 is located on a hedgerow that runs parallel to a field drain
that is a tributary of the River Blackwater. It has been determined that an ephemeral ditch is present at
this location. To construct the foundations will require the ephemeral ditch to be diverted slightly
between the legs of the tower, which will result in a temporary moderate adverse impact as there is
also an associated pollution risk. Construction activities will be located to the north and south (i.e.
away from the hedgerow, but within the associated works planning application boundary (herein
referred to as ‘planning application boundary’)) with any ephemeral ditch temporarily ‘stoppered up to
prevent it becoming a conduit to the field drain at the bottom of the slope for contaminated construction
site runoff. Barrier controls as described in Section 8.5.1.3 will also be required to prevent any
construction site runoff running overland towards this drain in heavy rain conditions. Refuelling will not
be permitted in close proximity (i.e. 30 m) to any watercourse / ditch or on steep slopes. Spill kits and
other spillage containment equipment (absorbent pads, sand, and river booms) will be available on site.

During construction, there will be a temporary impact to the adjacent ditch, although the risk of pollution
to watercourses downstream can be effectively managed providing appropriate mitigation measures
are implemented (section 8.5). It is intended to reinstate the ephemeral ditch broadly on the same
course and profile to maintain current drainage profile or better.

Tower 21

Please refer to Figure 8.2 Sheet 3. Similarly Tower 21 is located on a hedgerow that runs in a north-
north-east direction towards a tributary of the River Blackwater. It has been determined that an
ephemeral ditch is present at this location. To construct the foundations will require the ditch to be
diverted slightly (between the legs of the tower), which will result in a temporary moderate adverse
impact. There is also an associated pollution risk in the absence of mitigation. Construction works will
be located to the north and south (i.e. away from the hedgerow but still within the planning application)
with the assessed ephemeral ditch temporarily ‘stoppered up to prevent it becoming a conduit to the
field drain at the bottom of the slope for contaminated construction site runoff. Barrier controls as
described in Section 8.5.1.3 will also be required to prevent any construction site runoff running
overland towards this drain in heavy rain conditions. Refuelling will not be permitted in close proximity
(i.e. 30 m) to any watercourse / ditch or on steep slopes. Spill kits and other spillage containment
(absorbent pads, sand, and river booms) equipment will be available on site.

During construction, there will be a temporary impact to the adjacent ditch, although the risk of pollution
to watercourses downstream can be effectively managed providing appropriate mitigation measures
are implemented. It is intended to reinstate the ephemeral ditch broadly on the same course and
profile to maintain current drainage profile or better.

231



NIE

83.

84.

85.

86.

87.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 232

Tower 28

Please refer to Figure 8.2 Sheet 3. The tower is located in a narrow flat grass field close to two mature
boundary hedgerows. The assessment is based on the presence of a small ephemeral ditch along the
southern boundary of the field (far end of lllustration 8.2). To minimise any risk, the tower has been
relocated from the hedgerow to the south further into the field. However, the south-western concrete
foundation will be installed within a few metres of the hedgerow and the assessed ephemeral ditch.
Ground erosion and fine particulate pollution will be minimised by the placement of prewashed stone
hardcore as a temporary construction surface. Stone material will be prevented from falling into the
ephemeral ditch and all stone will be removed at the end of the construction period.

lllustration 8.2 Tower 28 would be located close to the hedgerow at the far end of the field in this
view

Direct physical impacts to the ditch have been assessed as of neutral residual impact because the
ephemeral ditch is of low importance and the Proposed Development will have a minor adverse impact
upon it.

A temporary minor adverse impact from silt laden construction runoff / fine particulates from stone
hardcore, erosion of the ditch, and spillages of concrete is predicted with mitigation, that is not
significant (see ‘Site Specific Mitigation’ in Section 8.5.1) .

Tower 33

Please refer to Figure 8.2 Sheet 4. The land is relatively flat around Tower 33 with slopes rising to the
west to a drumlin. There is a small field drain to the east that flows north into the River Blackwater a
short distance away. It is considered that with the gentle topography that construction site runoff will
run downslope to the east into the small field drain approximately 25 m away to the east. The concrete
foundations for this angle tower will be located on either side of the east-west trending hedgerow, and
although there would be some physical disturbance to an ephemeral ditch, resulting in a temporary
adverse impact, since the ditch will be restored post construction (the effect of which is recorded in the
operation phase assessment) no significant long term adverse impact will occur.

Ground erosion and fine particulate pollution will be minimised by the placement of prewashed stone
hardcore as a temporary construction surface. Stone material will be prevented from falling into the
ephemeral ditch through geotextile matting and all stone will be removed at the end of the construction
period.
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Construction works will be located to the north and south (away from the hedgerow, but within the
planning application boundary) with the assessed ephemeral ditch temporarily ‘stoppered up to prevent
it becoming a conduit for contaminated construction site runoff to the field drain and the River
Blackwater. Barrier controls will also be required to prevent any construction site runoff running
overland towards this drain in heavy rain conditions. Refuelling will not be permitted in close proximity
(i.e. 30 m) to any watercourse / ditch or on steep slopes. Spill kits and other spillage containment
equipment will be available on site. Despite the application of mitigation measures, it is predicted that
the assessed ephemeral ditch will be temporarily impacted (slight adverse) during construction,
although the risk of pollution to the Blackwater River further downstream would be mitigated by
implementing the mitigation measures set out later in this chapter.

Tower 44

Please refer to Figure 8.2 Sheet 5. The assessment is based on the presence of an ephemeral drain in
the hedgerow (to the south and west) that would be affected by the proposed tower. During
construction, the installation of foundations is likely to have a temporary moderate adverse impact upon
any channel and this will need to be restored afterwards. Since the foundations will straddle the
hedgerow it is considered appropriate that this hedgerow and any ditch that exists will be restored.

There is also the slight possibility that this ditch could act as a preferential pathway for polluted water to
enter the tributary of the Ballymartrim Water which flows just to the west. Therefore, any ephemeral
ditch should be temporarily ‘stoppered up during the construction works to prevent it becoming a
conduit for contaminated construction site runoff. Barrier controls as described in Section 8.5.1.3 may
also be required to prevent any construction site runoff running overland towards this drain in heavy
rain conditions. Refuelling will not be permitted in close proximity (i.e. 30 m) to any watercourse / ditch
or on steep slopes. Spill kits and other spillage containment equipment will be available on site. With
the implementation of these measures, pollution risk to the ftributary of the Ballymartrim Water
downstream will be avoided.

Tower 48

Please refer to Figure 8.2 Sheet 5. Tower 48 is located on a hedgerow that runs perpendicular to a field
drain (approximately 60 m to the west) that is a tributary of the Ballymartrim Water. It has been
determined that there is an ephemeral ditch in this hedgerow that may drain west towards this field
drain.

To construct the foundations will require the ditch to be diverted slightly between the legs of the tower,
resulting in a temporary moderate adverse impact. There is also a pollution risk that will need to be
managed at this tower location. Construction works will be located to the north and to the south (i.e.
away from the hedgerow on either side, but within the planning application boundary) with the
ephemeral ditch temporarily ‘stoppered up to prevent it becoming a conduit for contaminated
construction site runoff to the field drain and thence to the Ballymartrim Water. Barrier controls (see
section 8.5.1) will also be required to prevent construction site runoff running overland towards this
drain in heavy rain conditions. Refuelling will not be permitted in close proximity (i.e. 30 m) to any
watercourse / ditch or on steep slopes. Spill kits and other spillage containment equipment will be
available on site.

During construction, there will be a temporary slight adverse impact on this ditch, although the risk of
pollution to watercourses downstream can be effectively managed providing appropriate mitigation
measures are implemented. The ephemeral ditch will be reinstated as far as practically possible along
the same course and profile once the work has been completed (this is considered in the operational
phase impacts assessed below).

Tower 62

Please refer to Figure 8.2 Sheet 6. This location is flat and there is the possibility that the tree and
shrub hedgerow contains a very shallow storm drain, although the poor channel formation means that it
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cannot be considered a functioning watercourse. However, it may provide a conduit by which
construction site runoff can drain to the Ballymartrim Water, within 25m of the tower location to the
west.

Ground erosion and fine particulate pollution will be minimised by the placement of prewashed stone
hardcore as a temporary construction surface. Stone material will be prevented from falling into the
ephemeral ditch and all stone will be removed at the end of the construction period.

To avoid this watercourse being polluted the ditch will have straw bales installed, to act as particulate
filters. Barrier controls and spillage prevention measures as set out in Section 8.5 will be applied. This
will be a neutral impact.

lllustration 8.3 Tower 62 would be located on the hedgerow to the right on this photograph

Possible pollutant
pathway via ‘ditch’ in
the hedgerow.

Tower 68

Please refer to Figure 8.2 Sheet 7. This proposed angle tower lies on a hedgerow in a grass field with
gently sloping sides. Access was not possible at the time of the survey so observations were made
from a nearby highway. Since the tower is located across a hedgerow approximately 10 m east of a
tributary to the Ballymartrim Water, a precautionary approach was taken, which dictated the site should
be assessed for the likely significant effects to the ephemeral ditch.
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Illustration 4 Tower 68

Short hedgerow and

possible drainage ditch in
depression just out of view.

The construction of concrete foundations will require the slight diversion of any ephemeral ditch that is
present, resulting in a temporary moderate adverse effect since the ditch would be reinstated (which is
assessed in the operational phase).

Ground erosion and fine particulate pollution will be minimised by the placement of prewashed stone
hardcore as a temporary construction surface. Stone material will be prevented from falling into the
ephemeral ditch through the use of geotextile matting and all stone will be removed at the end of the
construction period.

There is also a pollution risk that will need to be managed at this tower location. Construction works
will be located to the northeast and southeast (i.e. away from the tributary of the Ballymartrim Water,
but within the planning application boundary) with any ephemeral ditch temporarily ‘stoppered up to
prevent it becoming a conduit to the field drain at the bottom of the slope to the west for contaminated
construction site runoff. Barrier controls will also be required to prevent any construction site runoff
running overland towards this drain in heavy rain conditions. Refuelling will not be permitted in close
proximity (i.e. 30 m) to any watercourse / ditch or on steep slopes. Spill kits and other spillage
containment equipment will be available on site. With the implementation of these measures, any
significant pollution risk to the assessed ditch, and the watercourse downstream, will be avoided.

During construction, there will be a temporary adverse impact on this ditch, although the risk of
pollution to watercourses downstream can be effectively managed providing appropriate mitigation
measures are implemented. The assessed ephemeral ditch will be permanently diverted broadly on
the existing course (within the associated works planning application boundary) and profile as close to
the existing course once the work has been completed (please refer to the operational phase impacts
assessment later in this Chapter). There will be a slight adverse impact.

Tower 78

Please refer to Figure 8.2 Sheet 7. As a precautionary measure, it has been assessed that an
ephemeral ditch present at this tower location. During construction, the installation of foundations is
likely to have a temporary moderate adverse impact upon any channel and this will need to be restored
afterwards. The foundations will straddle the hedgerow and post-construction restoration of the site will
include ditch reinstatement. Ground erosion will be minimised by the placement of stone hardcore as a
temporary construction surface, which will be pre-washed to minimise introducing fine particulates.
Stone material will be prevented from falling into the ephemeral ditch through the use of geotextile
matting and all stone will be removed at the end of the construction period.
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The ephemeral ditch will be temporarily ‘stoppered up to prevent it becoming a conduit to the field
drain at the bottom of the slope for contaminated construction site runoff. Barrier controls (see section
8.5.1) will also be required to prevent any construction site runoff running overland towards this drain in
heavy rain conditions. Refuelling will not be permitted in close proximity (i.e. 30 m) to any watercourse
/ ditch or on steep slopes. Spill kits and other spillage containment equipment will be available on site.
Providing these measures are implemented it should be possible to avoid any significant pollution risk
to watercourses downstream.

Tower 79

Please refer to Figure 8.2 Sheet 8. The proposed tower is located in a tree lined hedgerow with no
obvious ditch, although there is a small field drain approximately 15 m downslope. The field drain is
less than 1 m wide, slightly incised into the ground, and appears to be enriched.

lllustration 8.5 Tower 79 would be located along the hedgerow running down the slope in the
centre of this Photograph

Construction works will be located as much as possible to the south (but within the planning application
boundary) where the land is relatively flatter and which will reduce the risk of runoff flowing towards the
drain. Barrier controls will be required to prevent any construction site runoff running overland towards
this drain in heavy rain conditions. Refuelling will not be permitted in close proximity (i.e. 30 m) to any
watercourse / ditch or on steep slopes. Spill kits and other spillage containment equipment will be
available on site. With the implementation of the proposed measures, any significant pollution risk to
watercourses downstream will be avoided.

Tower 81

Please refer to Figure 8.2 Sheet 8. An ephemeral ditch has been assessed at this tower location.
During construction, the installation of foundations is likely to have a temporary moderate adverse
impact upon any channel and this will need to be restored post construction. The foundations will
straddle the hedgerow and post construction site restoration will include ditch reinstatement, but during
construction a temporary moderate adverse impact is predicted due to the direct impact upon this
watercourse that will occur.

Any ephemeral ditch will be temporarily ‘stoppered up to prevent it becoming a conduit to the less than
4m wide stream running at the bottom of the slope for contaminated construction site runoff. During
ecological surveys the stream was observed as having a pebble bed and thus it may provide suitable

236



NIE

108.

109.

8.4.1.4
110.

111.

112.

113.

114.

115.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 237

habitat for local populations of fish. It will therefore be important to avoid silt contamination of this
watercourse and barrier controls may also be required to prevent any construction site runoff running
overland towards this drain in heavy rain conditions. Refuelling will not be permitted in close proximity
(i.e. 30 m) to any watercourse / ditch or on steep slopes. Spill kits and other spillage containment
equipment will be available on site. With the implementation of the proposed measures, any pollution
risk to watercourses downstream will be avoided.

Tower 87

Please refer to Figure 8.2 Sheet 8. The proposed tower is located on a steep east facing slope and the
assessment has taken into account the presence of an ephemeral ditch at this location. During
construction, the installation of foundations is likely to have a temporary moderate impact upon the
ephemeral ditch, which will be restored post construction.

Any ephemeral ditch will be temporarily ‘stoppered up to prevent it becoming a conduit to the field
drain at the bottom of the slope for contaminated construction site runoff. Barrier controls (see section
8.5.1) will also be required to prevent any construction site runoff running overland towards this drain in
heavy rain conditions. Refuelling will not be permitted in close proximity (i.e. 30 m) to any watercourse
/ ditch or on steep slopes. Spill kits and other spillage containment equipment will be available on site.
With the implementation of the proposed measures, any significant pollution risk to watercourses
downstream will be avoided.

Access Tracks and Tower Working Areas

All temporary access tracks will use existing farm accesses and tracks. Some ground levelling will be
needed before construction of the tower on undulating pasture. In areas of very wet ground aluminium
Trackway will be used where the weight of the road and plant will be spread by a geogrid across a
wider area. Temporary access tracks will be removed following completion of the works

In order to minimise impacts to the land, 53 access tracks will be stoned or partially stoned with 100mm
stone (Aluminium Trackways may also be used — see Chapter 5 Proposed Development for further
details) placed on top of a geogrid or geotextile. Stoned tracks will be 3 m wide and runoff will drain to
the verge. The stone will be sourced as ‘washed’ to minimise introducing a source of fine particulates.

There will be no new watercourse crossings, as existing crossing points will be used. Access tracks
have been designed where possible to be at least 5 m from watercourses, other than where existing
tracks are closer or at crossing points.

There may be the need to slightly widen the existing field access at 59 tower access locations (see
Chapters 5 and 18 of this ES). As a precautionary approach, it has been assumed that a low
importance ditch exists at all these access locations. Widening of these crossings may require the
increasing the length of any existing culverts. Although only a short section of any ditch will need to be
temporarily culverted, this will have a moderate adverse effect on any ditches present.

Of the larger watercourses (i.e. not including ephemeral ditches and field drains), there are only two
locations where the access track runs close to a watercourse for a relatively long distance. This
includes the access to Tower 37, and the access to Towers 38 and 39. In these locations silt fencing or
other suitable barriers (such as existing riparian buffer zones or grass strips) will be provided to prevent
fine particulates that may wash off the temporary tracks following rainfall into the watercourse.
Temporary access tracks will be removed following completion of the works. Access 62SL crosses the
Ballymartrim Water but no works to the existing bridge are required.

Chapter 5 (Proposed Development) and Chapter 18 (Transport) outline the approach to be taken to the
widening of access points. If it is determined by the Department that temporary traffic measures are
not to be used, existing accesses could be temporarily enlarged to accommodate the larger types of
construction vehicles. A precautionary approach has been taken which assessed for the presence of
low importance ditches at all access locations. Widening of these crossings may require the increasing
the length of any existing culverts. Although only a short section of any ditch will need to be temporarily
culverted, this will have a moderate adverse effect on any ditches present.
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Stringing Locations

The stringing operation (see Chapter 5 Proposed Development for details) requires the use of static
plant and associated vehicles at angle towers. It is a non-intrusive operation and the only risk to
watercourses is from a spillage of plant oil or fuel. This will be limited by the size of the fuel tank of the
largest plant / vehicles used on the site, thus there is a relatively low risk from these works. In addition,
the risk can be controlled by good working practices and the implementation of an effective pollution
prevention plan all as outlined in the Outline CEMP (Appendix 5A). Where possible, stringing locations
have been sited to avoid watercourses, but this is not always possible as their locations have been
determined by the position of angle towers. Where watercourses are close by, spillage prevention
measures (as described in ‘Site Specific Measures’ later in this chapter) will be implemented. No
adverse effects to any watercourses are predicted from stringing activities, but as a guide to the
implementation of appropriate mitigation measures, all angle tower locations have been reviewed in
Table 8.9 to identify those close to known watercourses and drainage ditches.

Table 8.9 — Watercourses and Stringing Locations

Angle Tower | Watercourse nearby and mitigation requirements (as described in the
mitigation section of this Chapter)

AT1 Close to a field drain, but which will be lost following construction of the substation.

AT2 East stringing arm close to a drain and appropriate barrier controls will be implemented.

AT3-4-5-6 There are numerous drains in this location and mitigation measures will be implemented.

AT7 Stringing will be above a field drain and appropriate controls for works above water will be
implemented.

AT8-9 There are no watercourses sufficiently close to be affected.

AT13 Northern stringing arm close to a ditch and appropriate mitigation will be implemented.

AT16-17 There are no watercourses sufficiently close to be affected.

AT19 There are no watercourses sufficiently close to be affected.

AT22-23 Southern arm requires works above a field drain and appropriate mitigation will be
implemented.

AT26 There are no watercourses sufficiently close to be affected.

AT27-28 There are no watercourses sufficiently close to be affected.

AT33 There are no watercourses sufficiently close to be affected.

AT37 No watercourse sufficiently close to be affected, but access close to Ballymartrim Water since
existing access through the hedgerow is being used.

AT37-38-39 There are no watercourses sufficiently close to be affected.

AT41 There are no watercourses sufficiently close to be affected.

AT46 There are no watercourses sufficiently close to be affected.

AT49 Requires works above a field drain, although this is within an old railway cutting and is already
protected. Barrier controls to protect from spillages will be implemented.

AT52 There are no watercourses sufficiently close to be affected.

AT55 There are no watercourses sufficiently close to be affected.

AT58 There are no watercourses sufficiently close to be affected.

AT62 Southern stringing arm close to the Ballymartrim Water and appropriate mitigation will be
implemented.

AT68 Stringing location is relatively close to a watercourse but there is sufficient distance to avoid
any adverse effects without mitigation.

AT71 There are no watercourses sufficiently close to be affected.

AT74 There are no watercourses sufficiently close to be affected.

AT76 There are no watercourses sufficiently close to be affected.

AT81 Southern stringing arm close to field drain and appropriate barrier controls will be
implemented.

AT83 There are no watercourses sufficiently close to be affected.

AT85 There are no watercourses sufficiently close to be affected.

AT89 Stringing location is close to a tributary of the Tynan Water and appropriate barrier controls
will be implemented.

AT97 There are no watercourses sufficiently close to be affected.

AT102 Stringing location is close to a tributary of the Clontibret Stream and appropriate barrier
controls will be implemented.

238




NIE

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 239

8.4.1.6  Guarding Locations and their Access Tracks

117. Guards are temporary structures that may consist of scaffolding, poles or telehandlers that are put in
place to protect sensitive locations (roads and the River Blackwater) on the ground from line works
above. Guards are to be provided for the crossing of the River Blackwater, between which will be hung
a suitable netting to prevent any inert materials from falling into the channel.

118. All other watercourses along the route of the overhead line are relatively small with channel widths less
than a few metres. Therefore, there is no need to provide guards and netting for these as should any
inert material fall into their channels it could easily be recovered without having any adverse effect on
the watercourse.

8.4.1.7  Linwoods Bioremediation Willow Plantation

119. In 2007, the Linwoods Food Manufacturing Plant installed a 12.9 hectare willow plantation to treat
effluent, subject to a discharge consent enforced by the NIEA. The plantation filters effluent from the
Linwoods plant through formal blocks 0.5 ha in size of willow coppice, with each zone automatically
irrigated with effluent depending on prevailing soil temperature, soil moisture, rainfall, zone irrigation
and volume history. The system includes a complex network of irrigation pipes, storage tanks, pumps,
filters and valves. Through liaison with the landowner and contractors, a construction methodology will
be proposed to avoid impact upon the operation of the site, or provide alternative means by which the
effluent currently treated by the system can be temporarily disposed off in accordance with the facilities
discharge consent. This will ensure there is no significant impact to water quality downstream of the
treatment area.

8.4.1.8  Summary of Construction Effects

120. Table 8.10 summarises the impact assessment of the construction phase:

Table 8.10 — Summary of Construction Effects
. Impact Assessment with Mitigation
Impact Aspect of the :V;?;::ﬁ'es Importance of
P Works Affected y Waterbody Duration | Magnitude of | Significance
of Effect | Effect of Effect
Turleenan Drainage ditch Low Short term Xg\?:r;age Slight Adverse
Substation River Rhone High Short term | Minor Adverse Slight Adverse
Towers 4 Ephemeral Ditch | Low Short term | Negligible Neutral
. . Towers 20, 21,
Silt contaminated o8 33 44 48
construction site " e a4 v | Ephemeral Ditch | Low Short term | Minor adverse Neutral
. 68, 78, 81, and
runoff  (multiple 87
sources) Ballymartrim
Tower 62 Waat):er a Very High Short term | Negligible Neutral
Towers 79, 81 | Minor streams / -
and 87 field drains Low Short term | Negligible Neutral
All other towers | Various Low-High Short term | Negligible Neutral
Turleenan Drainage ditch Low Short term Xg\?:r;age Slight Adverse
Substation River Rhone High Short term | Minor Adverse Slight Adverse
. . Tower 4 Ephemeral Ditch | Low Short term | Negligible Neutral
Direct chemical / Towers 20. 21
fuel spillages and o8, 33 44’ 48’
contaminated 68! 78, 81 ’ ancj Ephemeral Ditch | Low Short term | Minor adverse Neutral
construction site 87! »
runoff Ball ™
Tower 62 Waat)gpar fim Very High Short term | Negligible Neutral
Towers 79, 81 | Minor streams / -
and 87 field drains Low Short term | Negligible Neutral

239




NIE

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 240

Waterbodies Impact Assessment with Mitigation

Impact Aspect of the Potentially Importance of

Works Affected Waterbody Duration | Magnitude of | Significance

of Effect | Effect of Effect

All other towers | Various Low-High Short term | Negligible Neutral
Physical effects | Towers 20, 21, Ephemeral Moderate .
to morphology of | 33, 44, 48, 68, Ditches Low Short term adverse Slight Adverse
watercourse from | 78, 81, and 87

construction  of

towers

All other towers | No watercourses affected

Physical

to morphology of
watercourse from | 59 locations

widening
access

effects

Ephemeral Low Short term Moderate

Ditches adverse Slight Adverse

field

8.4.2

121.

122.

123.

124.

125.

Operational Phase

Once construction is complete there will be very few ongoing activities at the proposed substation
except for regular inspections and maintenance on an ‘as required’ basis. However, the substation will
occupy an area of approximately 22,600 m? and there is the potential for adverse effects during
operation relating to contaminated runoff and fuel and chemical spillages.

It is anticipated that runoff from new impermeable surfaces may contain low quantities and
concentrations of particulates, oils, heavy metals and organic debris, and therefore runoff represents
only a low risk to the water environment. A Surface Water Management Strategy (Chapter 18 Flood
Risk Assessment) has been prepared for the substation. Site drainage will be collected via filter drains
and combined with intercepted field drainage, before being passed through oil interceptors into a
storage and settling pond. This pond will overflow into a small drainage ditch, which flows north and
joins the River Rhone approximately 300m away.

The proposed drainage system will provide multiple barriers to treat runoff before it is discharged from
the site. In the event of an extreme flood event, the location of the pond will not be subject to high
velocity flood waters as, due to the distance from the main river the floodplain function is primarily for
storage, therefore, the potential for any mobilisation is minimal. In addition, the impact from the pond in
a 1-in-100 year flood event is considered to be insignificant. If material was mobilised under storm
conditions, the receiving watercourse will also be in spate and will have elevated suspended sediment
concentrations. Any contaminants that are mobilised from the treatment pond will be rapidly dispersed,
short term and are very unlikely to become bio-available to aquatic organisms.

Operations on the substation site will be carried out in accordance with NIE’s environmental guidance
and industry best practice (see Appendix 5A for the Outline CEMP) incorporating pollution prevention
measures and spill kits. Other spillage management equipment will be stored on site in strategic
locations and kept in good working order. A serious spillage is unlikely since all transformers will be
housed within bunded areas with firewalls. However, in the event of a serious spillage, it will be
possible to shut off the oil interceptors to retain the spill on site. If this containment is not possible, and
as a last resort, any spillage that occurs would be contained with the storage pond, thus preventing it
from entering the receiving watercourse. The proposed drainage arrangements provide treatment of
pollutants that may be found in runoff in low quantities, as well as providing multiple barriers to prevent
spillages from escaping and polluting the nearby watercourse. No impact on the minor tributary of the
River Rhone is predicted.

A small number of staff will make occasional visits to the substation for inspection purposes and in the
absence of any nearby foul sewer it is proposed that welfare facilities will discharge via a septic tank to
a soakaway. The tank will be appropriately designed and sized and will provide adequate treatment of
the low volumes of foul flows expected. As the discharge from the septic tank will be to a soakaway, it
will not impact on any surface water body.
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126. During the operation phase, each tower will become a passive feature on the landscape in terms of
surface water quality (i.e. they will not exert any physical effect on watercourses or result in any
discharges). Routine maintenance of vegetation and the tower will be required. These activities will
not require the use of heavy plant or equipment, and the site can be accessed by a 4 x 4 vehicle or on
foot. Therefore, once installed and operational, the towers will not result in any deterioration of water
quality or have any long term continuous adverse impact on the morphology of any watercourse. Thus,
no significant long term effects on the water environment are predicted.

8.4.2.2 Summary of Operation Effects

127. Table 8.11 summarises the impact assessment of the construction phase:

Table 8.11 — Summary of Operation Effects
. Impact Assessment with Mitigation
Impact Aspect of the :V;?;::ﬁ'es Importance of
P Works Affected y Waterbody Duration | Magnitude of | Significance
of Effect | Effect of Effect
Reinstatement . .
Towers 20, 21, | Various possible .
rainage | 33 44 48, 68, | ephemera Low pormanent” | bensfil Beneica
. 78, 81, and 87 ditches
ditches
Reinstatement
of ditches
temporarily . . Long term, | Moderate Slight
culverted  for 59 locations Ephemeral Ditch | Low permanent | beneficial Beneficial
widened field
access
. . Long term, .
. . Drainage ditch Low permanent Negligible Neutral
Site runoff Substation Long term
River Rhone High permanent Negligible Neutral
Drainage ditch Low Long term, Negligible Neutral
Lo : temporary
Oil Spillages Substation Lona term
River Rhone High 9 ’ | Negligible Neutral
temporary
Tower site | Maintenance of . . Short term, -
runoff all towers Various Low to High temporary Negligible Neutral

8.5

8.5.1

8.5.1.1
128.

129.

Mitigation Measures

Construction Phase

Overview

The Proposed Development, particularly the location of towers, is designed wherever possible to avoid
watercourses. Where this was not possible, site specific mitigation to adequately protect watercourses
will be provided. These are detailed in this chapter. In addition to following all good practice guidance,
the CEMP will be implemented by the Contractor (to be appointed) to ensure adequate protection of the
water environment. The terms of the construction contract will require the Contractor to deliver all the
mitigation measures contained within this ES. To this end an Outline CEMP has been included in this
ES (Appendix 5A). A site induction will be undertaken in order to brief site workers of the requirements
of the CEMP and highlight the measures to be followed when working near watercourses.

Mitigation measures have been identified and developed to address the potential effects on the water
environment as identified in Section 8.4. These measures seek to minimise or reduce potential
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adverse effects, principally through the implementation of good practice construction methods and
adherence to all relevant legislation. Opportunities for enhancements are limited, other than where
there is a need for the reinstatement of ephemeral drainage ditches following the installation of the
tower.

Where there was no access during the hydrological survey or where there remains some uncertainty
regarding the presence of an ephemeral ditch, a pre-construction survey will be undertaken to inform
the development if site specific mitigation from the range of measures described in this Section is
required. Such measures will be in keeping with the mitigation principles set out in this ES chapter and
the general information provided.

The extent of mitigation that will be required at each tower location will vary slightly according to the
proximity of surface water receptors and the nature of the site (angle of any slope, vegetation cover).
All watercourses, irrespective of their size and importance (salmonid rivers), will be treated the same
since it is an offence to pollute any controlled waters. Although every effort has been made to identify
the presence of watercourses, due to size of the study area, the linear nature of different aspects of the
proposed construction works (access tracks), and the seasonal nature of some watercourses, there
may be other drains that have not been identified. The assessment has applied a precautionary
principle where site data may be limited and mitigation options have been developed which will enable
any potential impact on drains to be addressed. Mitigation measures have been set out to prevent
pollution occurring in all locations

Runoff from the site will not be allowed to drain directly into any watercourse and would be treated
using measures to filter or settle silt. Silt management (barrier control) measures will be made to
collect and treat drainage from the working areas in order to remove sediments and other contaminants
before discharging to surface watercourses. These measures include silt traps, silt fences, filter strips,
straw bales and swales as appropriate. The mitigation measures will be positioned within the planning
application boundary as close to the working areas as possible. In this way the measures will prevent
siltation of the watercourses.

Pollution Prevention Guidance

In order to mitigate likely significant impacts during the construction phase, all works associated with
the construction of both Turleenan substation and the proposed overhead line will be undertaken with
due regard to the DCAL / NIEA good practice guidance (PPGs) documents and other good practice
guidance such as that published by Construction Industry Research and Information Association
(CIRIA). The construction of the Proposed Development will be in accordance with good practice set
out in the following documents:

e DCAL (believed to have been published in 2009 but the document is un-dated) Requirements for the
Protection of Fisheries Habitat during Construction and Development Works at River Sites;

¢ CIRIA Report 650 (2010) Environmental Good Practice on site (3rd Edition);
e CIRIA Report 697 (2007) The SuDS Manual;

e CIRIA Report 648 (2006) Control of Water Pollution from Linear Construction Projects — Technical
Guidance;

¢ CIRIA Report 521 (2000) SuDS — Design Manual for Scotland and Northern Ireland;
e BS6031:1981 Code of Practice for Earth Works;

e Northern Ireland Environment Agency (NIEA) (2004) Getting Your Site Right: Industrial and
Commercial Pollution Prevention; and

¢ NIEA Pollution Prevention Guidelines (PPG), the most relevant being:

e PPG 1 - General Guide to the Prevention of Pollution (no date);

e PPG 2 - Above Ground Qil Storage Tanks (August 2011);

e PPG 3 - Use and Design of Oil Separators in Surface Water Drainage Systems (April 2006);
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e PPG 4 — Treatment and Disposal of Sewage Where No Foul Sewer Is Available (July 2006);
e PPG 5 - Works or Maintenance In, or Near Watercourses (October 2007);

e PPG 6 — Pollution Prevention Guidance for Working at Construction and Demolition Sites (April
2010);

e PPG 7 — Refuelling Facilities (July 2011);

e PPG 8 — Safe Storage and Disposal of Used Oils (February 2004);

e PPG 13 — Vehicle Washing and Cleaning (July 2007);

e PPG 18 — Managing Fire Water and Major Spillages (no date);

e PPG 21 — Pollution Incidence Response Planning (March 2009);

e PPG 22 — Dealing with spills (April 2011); and

e PPG 26 - Storage and Handling of Drums and Intermediate Bulk Containers (May 2011).

Consents and Licences

Appropriate consents will be required for works affecting watercourses and construction work will need
to comply with any conditions imposed. Applications for appropriate permits will be made following
detailed design and development of the temporary works. All consents, permits and licences will be in
place prior to commencement of any works at the relevant site.

Any proposals that involve interference with any watercourses, such as diversion, culverting or
bridging, or the temporary discharge of site drainage to any watercourse, require written consent from
the Rivers Agency. NIEA and the Rivers Agency will be consulted during the detailed design stage if
any work is required near a watercourse. Failure to obtain the necessary approval is an offence under
the Drainage (Northern Ireland) Order 1973. Consent from the Rivers Agency should be obtained
before placing structures in any waterway that are likely to affect its drainage. Under the Water
(Northern Ireland) Order 1999 (as amended) it is an offence to ‘knowingly or otherwise discharge or
deposit material in a waterway or groundwater without consent’. Where discharges of any trade or
sewage effluent to any waterway, or any water contained in underground strata are required,
appropriate consents will be sought from NIEA prior to commencing any works.

DCAL Inland Fisheries has overall policy responsibility for the supervision and protection of salmon and
inland fisheries, and from the establishment and development of fisheries, in Northern Ireland. DCAL
has been consulted on the Proposed Development by NIE and has not expressed any concerns.

Site Specific Mitigation
Silt Management (Barrier Controls)

The risk of silt pollution to watercourses will be controlled by adopting the following three principles of
mitigation:

e Programme and manage construction activities to prevent sediment generation;

e Protect water bodies from sediment pollution by preventing silt-laden runoff reaching watercourses;
and,

e Propose adequate measures to treat runoff prior to discharge (under consent from NIEA if to
watercourse).

Measures will be taken to prevent all potentially contaminated drainage from the working areas and
substation from entering watercourses and surface water drains. Following guidance given in CIRIA
Document C521 ‘Sustainable Urban Drainage Systems — Design Manual for Scotland and Northern

243



NIE

139.

140.

141.

Tyrone — Cavan Interconnector
Consolidated Environmental Statement 244

Ireland, and CIRIA Document 648 ‘Control of water pollution from Linear Construction Sites’ provisions
will be made to collect and treat drainage from the construction site and working areas in order to
remove sediments and other contaminants before discharging to surface watercourses, drains or to
ground.

Mitigation measures will consist of temporary settlement ponds, silt traps, filter strips and swales as
appropriate, which will be implemented within the planning application boundary indicating the area of
construction works.

During the initial site preparation works prior to the start of construction, there will be a requirement for
the formation of temporary measures to ensure controlled management of runoff draining from the
construction site (referred to as ‘barrier controls’). Runoff from the site will be treated and attenuated
using measures to filter or settle fine particulates. There are many ways in which this can be achieved
and the guidance documents provide information on these. Options may be relatively simple, such as
the use of straw bales and gravel berms (which will be washed prior to arriving on site), or measures
that store water to encourage fines to settle out, such as purpose construction temporary settlement
lagoons or a series of two or three skips in sequence. The arrangements of such drainage
infrastructure will be set out in the detailed design and as appropriate agreed with NIEA prior to
construction. The above measures have all been assessed and their use will ensure that any sediment
carried in suspension in the surface water runoff from the work sites will have settled out to an
acceptable level to prevent a deterioration in the quality of the receiving stream before being
discharged into watercourses close to the site.

Earthworks will be undertaken in accordance with BS6031:1981 ‘Code of Practice for Earth Works.’
Any disturbed areas will be stabilised as soon as possible after construction. There are no new
watercourse crossings. Access tracks using existing farm access will be reinforced if required with
hardcore on top of a geotextile or metal plating (which will also be used on existing watercourse
crossings). There are many options that can be implemented to control soil erosion and surface runoff,
and highlighted below are measures that will be implemented as appropriate in the Proposed
Development:

e Scheduling construction activities in order to minimise the area and period of time that soil would be
exposed, particularly during wetter periods;

e Construction areas will be demarcated from the rest of the site so as to minimise the disturbance of
land not required for development;

e Installation of cut-off drains around the working areas to intercept surface runoff and divert it around
the works;

¢ Minimising the stockpiling of materials and locating essential stockpiles as far away as possible from
watercourses, and with geotextile coverings where possible (seeding not appropriate in the
timescales);

¢ Implementation of site working practices to minimise the risk of concrete spillages;

e Movement of construction vehicles and plant will be strictly controlled in order to minimise the
potential for soil compaction and erosion;

¢ Operate machinery from access track wherever possible;
e Timeframe for open excavations to be kept to a minimum;

e Dewatering requirement will be kept to a minimum. Works will not to be carried out following
extreme rainfall;

e During any dewatering activities a water filtration system will be utilised to control the amount of
sediment in the pumped water;

e Washed, fines-free stone for access tracks and some tower working areas will be imported rather
than quarried on site; and,

e A buffer zone will be established to protect the riparian and aquatic zones from disturbance from
construction work (other than those few sites where the tower has had to be located across an
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ephemeral ditch). The buffer area will be as wide as possible (a minimum of 5 m if possible where
not possible the measures indicated above will be used) and will extend beyond the existing riparian
zone. Where space is limited or the ground is steep it will be necessary to install other barrier
controls, such as silt fences.

Specific excavation methods required for tower foundations will be determined following detailed
ground investigations and soil analysis. Tower foundations have been designed to minimise the
excavation requirements.

During the excavation of tower foundations, temporary drainage infrastructure (settlement tank, straw
bunds, slit fences) will be installed to attenuate, treat and where appropriate discharge to watercourses
any groundwater pumped from the excavations and any surface water runoff that has collected in the
excavations following rainfall (if it will not readily soakaway). If works are close to a watercourse and
the topography is such that there is a risk that contaminated runoff could flow untreated into it, then
temporary barriers will be installed during the works. These will also intercept overland flows so they
can be contained prior to discharge to soakaway or be treated prior to discharging into the watercourse.
Barriers could include existing riparian buffer zones, silt fences, or gravel bunds. These features will be
small, in keeping with the area of works for each tower, and temporary being removed completely after
the works have been completed. Providing this water remains uncontaminated it will be discharged
into nearby watercourse or allowed to soakaway without the need for treatment or consent from NIEA.

Spillage Management

Training will be given in the actions to take in the event of a spillage of potential contaminants.
Emergency procedures to be implemented in the event of a spillage or leakage of any polluting material
such as fuel, oil or silt-laden drainage, will be in place on-site and incorporated into the CEMP.
Provision for containment and clean-up of the material will be made. The procedure will follow the
recommendations contained within PPG21 ‘Pollution Incident Response Planning.” Any oil or similar
material will be cleaned away immediately using an absorbent material (sand, absorbent pads or other
purpose made products) to prevent it entering any watercourse. Spill kits will be provided and training
on their use given to all site personnel.

Due to the remoteness of the site and no requirement for a specific construction compound, plant will
need to be refuelled on site. Plant will be refuelled from a double skinned bowser controlled by a
specially trained operator. Refuelling will take place where possible on areas of hard standing and
before plant access fields where towers are proposed. No refuelling of plant will be permitted in close
proximity to any watercourse, ditch (i.e. within 30 m) or on steep sloping ground. Spill kits will be
carried by the bowser and the plant being refuelled.

Chemicals, fuels and oils will be stored in secure and designated storage areas at NIE’s existing Carn
depot. These substances will be stored in accordance with the appropriate regulatory requirements;
including COSHH Regulations 1994 (updated 1999). Storage areas will all be located on hard standing
areas so as to prevent the possible infiltration of contaminants into the soil. Stockpiles of dry materials
will be stored in locations that prevent contamination of surface waters and materials will not be
stockpiled without appropriate safety and mitigation systems in place.

Due to the remoteness of the study area it is not possible to connect welfare facilities to existing public
sewers. Welfare facilities will comprise on site self contained chemical toilets and washing facilities.
The facilities will be taken offsite to a suitable treatment facility for cleaning. Any waste material will be
treated and disposed of off site at a suitable treatment facility.

The delivery of concrete will be controlled and the wash-out of vehicles will be allowed only in
designated areas within the construction working area (35x35m area), where all washed residues of
concrete chutes will be collected in suitable sealed containers for disposal at a licensed facility.

In order to prevent materials leaking from static plant, such as pumps and generators, contaminating
the ground and being washed into the drainage system, static plant will be placed on drip trays and will
be located only within area shown to be included in the planning application boundary. For biosecurity
reasons to prevent the spread of disease plant will need to be washed before moving from one farm to
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another. Plant will be washed by hose at a location as far from any nearby watercourses as is
practically possible and no runoff will be allowed to drain into a watercourse without prior treatment (to
filter fine particulates). If wash water is contaminated with oil it will be isolated and pumped into a
bowser for disposal offsite. Discharges to any watercourse will only be permitted in accordance with
water activity permits from NIEA. Any waste material or washings will be treated and disposed of off
site at a suitable treatment facility.

Wet concrete waste in the bucket from dumper trucks will be emptied onto containers where it will be
allowed to dry before being removed from the site for disposal at a landfill. If the bucket of dumper
trucks needs to be washed out, this will take place at the Carn Depot or a suitable hard standing
location where the wash water can be contained so that it can be pumped into a bowser for offsite
disposal at a licensed landfill.

Access Tracks

There are 53 access tracks to be stoned or partially stoned as part of the Proposed Development. The
remaining access tracks will use the existing ground conditions (concrete, stone or grass). As part of a
wider access strategy, where possible, construction traffic will use existing tracks on the ground to
minimise the potential for soil disturbance. As outlined in Chapter 5 (Proposed Development) of this
ES, aluminium Trackways could also be used to minimise disturbance to the soil.

The stoned access tracks will be laid such that they minimise disturbance to existing surface runoff
drainage patterns. No positive drainage will be provided. Should surface water runoff collect on the
edges of these stoned access tracks, not soak away and potentially run downslope causing erosion, it
will be intercepted at regular intervals within the planning application boundary (using silt traps, slit
fencing, straw bales or pumping) to direct it into vegetated verges and fields where it will soak away.
Further detail on the access tracks proposed is contained in Chapter 5 (Proposed Development) of this
ES.

All access tracks are proposed along existing farm accesses and no new watercourse crossing are
required. Apart from crossings, all tracks will be located at least 5 m from watercourses, which allows
for a buffer zone and barrier mitigation measures (as outlined in Section 8.5.1) to be provided will take
into account NIEA’s PPGO05 ‘Works and Maintenance in or Near Water and the framework of mitigation
measures as set out in this ES.

Restoration of Ephemeral Drainage Ditches

In nine locations (towers 20, 21, 33, 44, 48, 68, 78, 81 and 87) the construction of the tower
foundations will have adverse effects (as assessed above in Section 8.4.1.3) on the morphology of any
drainage ditch that is present. Where this is the case, it will be necessary for the drainage ditch initially
to be stoppered up and then reinstated on the line of the hedgerow. A pre-construction survey will be
undertaken to record information about the current form, so that it can be reinstated accordingly and if
possible with environmental enhancement.

Rolling Construction

The Proposed Development consists of a rolling programme of tower construction, and thus adjacent
towers may be constructed simultaneously. Table 8.12 provides a summary of those towers that lie
close to the same watercourse and where simultaneous construction could lead to cumulative water
quality effects. However, providing the mitigation set out in this Chapter is implemented no significant
adverse effects are predicted.
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Table 8.12 Locations Where Cumulative Effects from Simultaneous Tower Construction May
Occur

Towers Watercourse

1and 2 A tributary of the River Rhone

1810 23 Tributaries of the River Blackwater

30 to 32 on the north bank and tower 33 on the | River Blackwater

south bank

36 and 37 A tributary of the Ballymartrim Water and the Ballymartrim
Water

4210 45 A tributary of the Ballymartrim Water

49 and 50 A tributary of the Ballymartrim Water (different to towers
42-45)

57 to 64 Ballymartrim Water

6810 70 A tributary of the Ballymartrim Water

81 to 85, and 91 to 93 A tributary of the Tynan Water

Monitoring

As part of the CEMP and to ensure an adequate pollution control regime is in place, a water quality
monitoring programme will be implemented during construction. This will be targeted on watercourses
considered to be at a higher risk of pollution (i.e. towers where there are watercourses within 20 m of
the construction works).

The monitoring will be primarily based on observations by a suitably qualified environmental scientist
who will look for signs of sediment and oil pollution of nearby watercourses. Daily observations of
watercourses close to construction works will be taken and detailed records of observations including
photographs will be made.

If pollution is suspected, samples will be collected from the point of discharge from the tower
construction site, and from just upstream and downstream of this point. The samples will be sent to an
appropriately accredited laboratory for analysis. All works at this location will halt until the source has
been identified and appropriate remediation measures undertaken.

Operational Phase

NIE will operate the substation in accordance with a standard NIE Environmental Management Plan
which will be taken into account when the CEMP is finalised, which will include pollution prevention
measures and a plan for emergency response prepared in accordance with NIEA’'s PPG 21. This will
require, amongst other things, spill kits to be kept alongside fuel / oil storage areas, to be maintained in
good working order and staff trained in their use. It is also important that the purpose built drainage
system is well maintained to ensure that it is operating correctly and providing the necessary treatment
and spillage containment.

Routine maintenance work of the towers and the overhead line will be carried out in accordance with a
CEMP making reference to relevant best practice at the time of the works. In particular, any works
above Main Rivers will need a consent under Schedule 6 of the Drainage (Northern Ireland) Order
1973, and this will likely include protection to prevent items falling into the water.
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Residual Impacts

161. Table 8.13 provides a summary of the residual effects on the surface water environment:
Table 8.13 Residual Effects Summary
Residual Impacts
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162. As outlined in “Carrying Out A Water Framework Directive (WFD) Assessment On EIA Developments”
(NIEA 2012), potential impacts of schemes or activities should be assessed against the relevant WFD
classification elements and the WFD Objectives. This chapter has provided a thorough assessment of
the potential water environment impacts.
163. The WFD is concerned with non-temporary long term impacts at the water body level. The impact

assessment presented in Section 8.4 demonstrates that the proposed development will not have any
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direct, non-construction related adverse effects on any WFD water body (i.e. there will be no new
crossing structures, outfalls, abstractions or diversions etc.). Access track 62SL crosses the
Ballymartrim River, but there is no need for any bridge improvements. Indirectly, treated surface water
runoff will ultimately discharge into the River Rhone via a small drainage ditch, but the risk is low and
the scale of any potential effect small and not relevant at the water body level. There is the potential for
some temporary construction effects with mitigation taken into account (minor adverse on the River
Rhone — see Table 8.11), but these will not be of sufficient magnitude to compromise the achievement
of WFD objectives at the water body level, and in any case will be short term when viewed in the
context of the five year planning cycles. Since the same robust mitigation will be applied to each site
any potential cumulative effects can also be effectively mitigated (see Section 8.5). Thus, there is no
potential for deterioration of ecological status, failure to improve, non-compliance with proposed NIEA
mitigation measures, or the failure of adjacent water bodies to meet their targets. Therefore, it is
considered that the proposed development is compliant with the objectives of the WFD.

Conclusions

As a linear development, the proposed overhead line will cross a number of surface watercourses that
vary in size, importance and sensitivity. The majority of the watercourses are small unnamed streams
or drains that are tributaries of the larger River Blackwater, Ballymartrim Water and River Rhone. All of
these surface waters are included on the Protected Areas Register as a result of their fisheries interests
and their ecological status.

In identifying the location of the overhead line towers watercourses have been physically avoided as
much as is practicably possible. However, there is the potential during construction of the overhead
line and substation for temporary adverse impacts on the surface water environment leading to short
term reductions in water quality. Where works adjacent to watercourses are unavoidable, these can be
effectively managed by implementing good working practices and adherence to relevant legislation and
current good practice including PPGs.

In assessing the significance of impacts careful attention has been made to the importance of the water
receptors and the magnitude of any effect, taking into account the relatively small scale and duration of
the works. Regardless, it is an offence to knowingly pollute a Controlled Water and therefore
irrespective of the impact assessment, adequate mitigation measures have been set out to prevent
pollution occurring in all locations.

At nine locations ephemeral (or possible ephemeral) ditches may be impacted during construction
works to install tower foundations, but these will be reinstated resulting in no overall effect. The
proximity of the River Rhone to the substation construction site means that it may be indirectly
impacted by contaminated site runoff, resulting in an effect of Slight Adverse; however the impacts will
be of short term deterioration with no long lasting effects. All other effects are neutral.

It is proposed, that as part of the preconstruction works, thorough landowner consultation will be
undertaken to develop a construction methodology that avoids an impact on the operation of the
Linwoods willow plantation bioremediation system, or provides alternative means by which the effluent
currently treated by the system can be temporarily disposed off in accordance with the existing site
discharge consents. If it proves impossible to achieve this, the effluent will be taken off site to a
suitable treatment facility (see Chapter 15 for further details). This will ensure there is no significant
water quality impact downstream of the treatment area.

During operation it is predicted that there will be no permanent or long term adverse impacts from the
towers, nor from the substation providing that the drainage system is well maintained and NIE operate
a Pollution Prevention Plan.

The Proposed Development is considered to be compliant with the objectives of WFD designated water
bodies within the study area.
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Soils, Geology and Groundwater

Chapter Executive Summary

The Proposed Development has the potential to cause minor local adverse effects
on soils, geology and groundwater. Land take for the tower bases and the
substation would entail disturbance of surface materials during construction. The
relatively small scale of the tower bases and their dispersed distribution means that
losses in individual fields will be of minor significance.

The proposed working areas avoid potentially contaminated land and known areas of
peat. Proposed mitigation measures would reduce the potential degree and extent
of soil degradation and reduce the significance of any adverse effect.

The proposed excavation for the towers and the substation would result in
uncontaminated surplus materials which would be sent to landfill.

There is no evidence that the towers or the substation would impact on any areas of
contaminated ground. The construction of the towers has the potential to cause a
temporary modification in the groundwater level and flow where dewatering is
required to facilitate construction. However, any potential impacts will be managed
by mitigation measures implemented on the site and would be of minor significance.

Introduction

This Chapter presents an assessment of the Proposed Development, as set out in Chapter 5 Proposed
Development in relation to ground conditions, geology and groundwater.

This Chapter provides a description of the geological and hydrogeological conditions along and in the
immediate vicinity of the Proposed Development. The Chapter also provides details of potentially
contaminated land sites in the study area. The impacts of the Proposed Development on the ground
conditions and on groundwater and of constraints posed by the existing ground and groundwater
conditions on the Proposed Development are considered for both the construction and operational
phases of the development. Mitigation measures that would form part of the development are
described and any residual environmental impacts identified and their significance assessed.

Methodology

Scope of Assessment

Overview

The assessment considers the geology and the ground and groundwater conditions of the Proposed
Development and the adjacent area, based on published and other publically available information that
was collated. The data obtained has been used to prepare a detailed assessment of the existing
conditions on and in the immediate vicinity of the Proposed Development. The existing conditions form
the baseline against which the impact assessment will be determined.
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The principal objectives of this ES Chapter are to identify:

e Geological and groundwater factors which might affect the technical viability of the Proposed
Development;

e Impacts that the Proposed Development may have on soils, geology and groundwater and on
contaminated land along the Proposed Development and in the adjacent area;

¢ Constraints that these features may place on the Proposed Development;

e Mitigation measures which may be required to minimise any adverse impacts of or on the Proposed
Development; and,

e Assessment of significance of any residual impacts.

Impacts on geology, soils and groundwater were considered within a study area approximately 500m
wide either side of the route of the Proposed Development (from the centre line of the overhead line
and the edge of the substation boundary) between the site of the proposed substation in the north and
the border with the Republic of Ireland in the south. In addition, the locations of any designated sites of
geological/geomorphological/physiographical significance and sites of potentially contaminated land in
the vicinity of the Proposed Development were identified.

The assessment was designed to identify the rock and soil types and structures and the groundwater
conditions along the route of the Proposed Development, in particular to identify sensitive geological
and hydrogeological locations and any areas of poorly consolidated ground that could adversely affect
the stability of the towers or adjacent land. Reference was made to the following sources of
information:

e Geological Survey of Northern Ireland (GSNI) 1:50,000 scale geological maps, Sheets 35
Dungannon and 47 Armagh;

e GSNI 1:63,360 scale geological map, Sheet 59;

¢ Geological Memoir of Sheet 47 ‘Country around Armagh’1873;

e GSNI 1:10,560 and 1:10,000 scale geological plans field sheets and notes;

e GSNI Shafts and Adits Database;

e Borehole logs from the GSNI archive;

e NIEA Land Use Database;

¢ CIRIA document 552 ‘Contaminated Land Risk Assessment, A Guide to Good Practice’ (2001);
e Observations made during site walkovers in 2011 and 2012;

e The results of the ground investigation at the proposed substation site, Stratex 2006;

e Ordnance Survey of Northern Ireland (OSNI), historical plans of sites of potential ground
contamination;

e OSNI 1:50,000 scale maps, Sheets 19 Armagh and 28 Monaghan-Keady;
e Environment Service 1:250,000 scale map, ‘Hydrogeological Map of Northern Ireland’ 1994;

e Environment Service, Department of the Environment for Northern Ireland (1993): Groundwater
Vulnerability Map of Northern Ireland, 1:250,000 scale;

e Environment and Heritage Service report ‘Policy and Practice for the Protection of Groundwater in
Northern Ireland’ 2001; and,

¢ British Geological Survey report, entitled ‘Hydrogeology of Northern Ireland’ 1996.
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The GSNI was consulted with regard to the possible impact of the Proposed Development on
geological features. The NIEA Land Resource Management was consulted regarding the location of
contaminated land sites in the vicinity of the Proposed Development included in the NIEA Land Use
Database and to identify any comments NIEA had on the Proposed Development.

The assessment of the severity of any predicted impacts is based on the sensitivity of the feature,
which could be impacted, such as by:

¢ Direct damage to sites of special geological/geomorphological/physiographic interest;
¢ Destruction and loss of agricultural soils;

e Importance of groundwater as a source of public or private water supply or as a feed to surface
water features, wetlands and watercourses;

e Potential impacts of excavation and handling of soils; and,

e The scale of disturbance of contaminated materials and potential associated risks to human health
and ‘controlled waters’ (surface waters and groundwater).

Assessment Methodology

The magnitude of any effects considers the likely scale of the predicted change to the baseline
conditions resulting from the predicted effect and takes into account the duration of the effect i.e.
temporary or permanent. Definitions of the magnitude of any effects are provided in Table 9.1.

Table 9.1: Impact Magnitude Definitions

Magnitude Criteria

High Fundamental change to ground conditions, groundwater quality or flow
regime

Medium Measureable change to ground conditions, groundwater quality or flow
regime

Low Minor change to ground conditions, groundwater quality or flow regime

Negligible No measureable impacts on ground conditions, groundwater quality or flow

A qualitative approach was used in the assessment generally following the significance classification in
Table 9.2 and through professional judgement. The significance of a predicted impact is based on a
combination of the sensitivity or importance of the attribute and the predicted magnitude of any effect.
Effects are identified as beneficial, adverse or negligible, temporary or permanent and their significance
as major, moderate, minor or not significant (negligible).

The assessment considers both predicted effects on the groundwater environment and residual effects
which would remain after the implementation of any mitigation measures. The details of any mitigation
measures were developed based on best practice and standard construction techniques.

Adverse effects may be predicted where the Proposed Development is deemed to pose a negative
effect on the baseline groundwater flow or quality conditions. Beneficial effects may be predicted
where the Proposed Development is considered to result in an improvement in the baseline conditions,
such as an improvement in groundwater quality.
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Table 9.2: Assessment Criteria

Sensitivity Magnitude
Very High High Medium Low Negligible
. Major Major Moderate Moderate Minor
High
Medium Major Moderate Moderate Minor Negligible
Moderat Moderat Mi Negligibl Negligibl
Low oderate oderate inor egligible egligible
Negligible Minor Minor Negligible Negligible Negligible

In order for a potential impact to be realised, three factors must be present. There must be a source or
a potential effect; a receptor which can be adversely affected; and, a pathway or connection which
allows the source to impact the receptor. Only when all three factors are present can an effect be
realised.

Legislative and Policy Context

An assessment of the Proposed Development was carried out in relation to relevant legislation and
other statutory policies and guidance. Impacts of the Proposed Development on the ground and
groundwater conditions were determined by reference to a number of key statutory and guidance
documents, including:-

e The Water Framework Directive (2000/60/EC), enacted in Northern Ireland by The Water
Environment (Water Framework Directive) Regulations (Northern Ireland) 2003;

e The Water Resources (Environmental Impact Assessment) Regulations (Northern Ireland) 2005;

e The Water Resources (Environmental Impact Assessment) (Amendment) Regulations (Northern
Ireland) 2006;

e The Pollution Prevention and Control Regulations (Northern Ireland) 2012;
e The Groundwater Regulations (Northern Ireland) 1998, as amended 2009; and,

e Environment Agency and NIEA Pollution Prevention Guidance Notes (PPGs).

Indication of Any Difficulties Encountered

There is an absence of specific detailed information published on the geology of the Proposed
Development, in particular the thickness of the superficial deposits and their lithological variation with
depth. For the southern part of the route between Towers 77 and 100, there is no published geological
map and the assessment was based on a review of a previously published map, Sheet 59, dated 1875
and based on mapping undertaken in 1872. There is no historical or published geological map for the
southernmost towers 101 and 102.

Other than at the proposed substation site, where a ground investigation was undertaken in 2006, full
details of the groundwater depth are not available. However, it can be inferred that where the towers
would be in the valley floor, it is likely that the groundwater is shallow. On the higher ground, it is likely
that the groundwater level is deeper and may be below the base of any excavations required for the
tower foundations.
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Baseline Conditions

Geology

The assessment presented in this Chapter is based on the available data and is considered to be an
accurate assessment of the likely significant effects of the Proposed Development.

In general, the Proposed Development is underlain by a sequence of superficial drift deposits (boulder
clay and sand and gravel) and more recent peat and alluvial deposits, associated with the river valleys.
The superficial deposits overlie a complex bedrock geology of variable age, ranging from Ordovician to
Tertiary. Much of the area is covered by a significant thickness of drift deposits, which obscure the
bedrock and hence reduce the precision of the bedrock mapping due to the absence of bedrock
exposures. A summary of the geology along the Proposed Development is provided at Table 9.3.

Lower Palaeozoic greywackes and slates of the Acton Group underlie the southern part of the route of
the Proposed Development, from Tower 66 southwards. Greywackes comprise sandstones formed in
deep water conditions by turbidity currents generated down the margins of a subsiding geosyncline.
These deposits are widespread across the southern part of the Proposed Development and it is difficult
to differentiate between deposits of Silurian or Ordovician age. The beds frequently comprise rock
fragments in a fine grained matrix. Occasional dolerite and basalt dykes of Tertiary age, trending north-
west to south-east, have been mapped within the Acton Group. Mineral development within the Acton
Group indicates low grade metamorphism.

The central part of the overhead line route of the Proposed Development, to the west of Armagh
crosses the Carboniferous Limestone of the Tyrone and Armagh Groups. The Armagh Group
comprises principally limestone with occasional thin beds of shale and gritstone. The overlying Tyrone
Group comprises a more variable sequence of alternating limestone, shale, mudstone and sandstone
with thin coal seams. Geological map Sheet 47 shows occasional faulting within the Carboniferous
Limestone. However, where the rocks outcrop, such as around Benburb, a much more complex
structure has been mapped with extensive faulting.

The Carboniferous Limestone strata are overlain unconformably (at different angles of bedding) by
sandstones of the Triassic (formerly Bunter) Sherwood Sandstone Group, represented by the basal
Milllown Conglomerate and the overlying Derrycreevy Sandstone Formation. The Sherwood
Sandstone underlies the majority of the northern section of the route of the Proposed Development
between Towers 1 and 48, apart from a section west of Moy where a faulted area of limestone of the
Tyrone Group underlies approximately 3km of the Proposed Development. The Sherwood Sandstone
consists principally of the Derrycreevy Sandstone, a thick sequence of red sandstone with occasional
siltstone and mudstone.

Geological plan Sheet 35 shows that the Sherwood Sandstone strata extend beneath the route of the
Proposed Development, past the proposed substation at the northern end of the Proposed
Development. However, the findings of a ground investigation carried out at the substation site in 2006
showed that the bedrock consists of the Triassic Mercia Mudstone Group rather than the Sherwood
Sandstone as shown on the published geological plan. The Mercia Mudstone Group comprises red
and green mudstone with gypsum bands and overlies the Sherwood Sandstone.

At the substation site, the ground conditions are highly variable. On the higher ground to the north-
west, there is a surface layer of fluvio-glacial deposits of clay, silt and sand between 3.9m and 7m thick
overlying hard, reddish-brown and pale grey clay and silt of the Mercia Mudstone sequence. In the
eastern part of the substation site towards the River Blackwater, the thickness of the superficial
deposits increases. In borehole BH9 at the eastern corner of the site, the superficial deposits have
been proved to a depth of at least 30m and comprise approximately 20m of mainly clay and silt
overlying a basal sand band. It is interpreted that the fluvio-glacial deposits have been deposited in an
over-deepened valley of glacial or post-glacial origin. Peat was not found in any of the boreholes or
trial pits on the proposed substation site.
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Figure 9.1 shows a summary of the bedrock geology of the Proposed Development. Figure 9.2
provides a summary of the superficial deposits present along the route of the Proposed Development.

Table 9.3: Summary of the Geology of the Study Area

Age Formation Thicknes | Lithology
s (m)
Recent and | Peat Variable, Variable
Quaternary Alluvium up to 30
Boulder clay
Fluvio-glacial sands and gravels
Tertiary Igneous intrusive Dykes of dolerite and basalt
Triassic Mercia Mudstone Group 75 Red and green marl with gypsum
Sherwood Sandstone
Derrycreevy Sandstone | 150-1400 Red sandstone with micaceous siltstone
Formation and mudstone.
Milltown Conglomerate 10-20 Grey conglomerate with thin beds of

reddish-purple sandstone.

Carboniferous Tyrone Group

Blackwater Limestone | 26 Fossiliferous limestone, sandstone and
Formation mudstone.

Carrickaness Sandstone | 60 Pale grey to white sandstone with siltstone
Formation and mudstone and thin coal seams.
Blackstokes Limestone | 20 Fossiliferous mudstone overlain by dark
Formation limestone with shale partings.

Maydown Limestone Formation | 126 Calcareous shales and siltstones and

limestone. 5.5m thick conglomerate and
sandstone layer near top of sequence
(Crow Hill Conglomerate and Sandstone

Member)
Armagh Group 420 Limestone with thin shales and gritstone.
Sandstone and silistone near base of
sequence
Silurian and | Acton Group More than | Greywacke (flaggy sandstone) with slates
Ordovician 1000 and mudstones

Thin coal beds are present within the Carboniferous Limestone, but have not been commercially viable
within the study area. Locality 98 (known as the Knockagraffy Shaft) in the GSNI Shafts and Adits
Database is approximately 170m from Tower 55 and 180m from Tower 56. This shaft was sunk in
search of coal, but has long since been filled in. A tunnel approximately 70m long was bored, and
therefore does not approach either of the towers closely. Thin beds of coal were found but were not of
exploitable quality or quantity. Locality 99 (the Drumgar Pit) lies approximately 220m from Tower 54
and 400m from Tower 55. Thin beds of coal were found near the surface, but there is now no trace of
the excavation.

Local evidence of mineralisation is present within the Lower Palaeozoic strata. Lead ore lodes occur
within the Ordovician strata and have been commercially exploited in the past. However, the nearest
mine to the Proposed Development is approximately 1.7km east of Tower 92. Also within the
Ordovician strata, a pit at Derrybennet was recorded as having supplied coal in the 19th century, from a
location approximately 650m to the east of Tower 85. Based on the assumed depositional conditions
of the Ordovician rocks, the presence of coal in these strata is considered highly unlikely.

The Quaternary and Recent deposits in the area of the Proposed Development record Midlandian ice
movements from an ice mass centred on Lough Neagh. Fast ice flow during the final retreat phase of
the ice sheet resulted in the present drumlin-dominated landscape. The drift mantle is largely clay-
dominated, but sand and gravel deposits are present locally, recording changes in the depositional
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environment, and are often associated with drainage channels. Alluvial deposits, including peat, mark
the floors of river valleys throughout the Proposed Development corridor.

Sands and gravels of fluvio-glacial origin have been worked for aggregate in the area of the Proposed
Development. Former sand and gravel workings were located particularly to the north-west and south
of Moy, associated with an esker deposit shown on the geological plan of the area.

Peat deposits occur locally in inter-drumlin hollows, but the Proposed Development avoids or passes
over known peat deposits. Proposed towers are located in places underlain by drift, near a boundary
with peat deposits. However, these locations are invariably on flat ground or on very low angle slopes,
where movement of peat would not be expected. Accordingly, there is little potential for the
excavations to cause downslope movement of adjacent peat bodies. Instability of superficial deposits
in Ireland is most frequent in peat, but there are no known peat deposits along the Proposed
Development that might render towers unstable during construction or operation. Peat slope failures
occur in upland blanket bogs and the lowland blanket bogs in the west, neither of which is affected by
the Proposed Development.

The bedrock in the area of the Proposed Development generally is well-consolidated. Limestone
outcrops in the Armagh area have locally developed karst features. However, there are no known
swallow holes or surface solution features (depressions in the ground surface developed on limestone,
which allow the percolation of surface water directly to the groundwater often connected to cave
systems) in the immediate vicinity of the proposed towers.

Mineral soils are mainly derived from the glacial tills, sands and gravels. Irish lodgement and englacial
tills (boulder clay) that form the bulk of the superficial deposits in the area generally have relatively high
angles of shearing resistance and are generally well graded with sufficient fines to produce cohesive
soils in the short term. Short-term excavations for the provision of tower platforms will therefore have
little impact on stability of the local surface. Recent alluvial soils deposited in low lying areas along the
Proposed Development do not pose a risk of landslides as no fill would be placed on the surface or
material dredged or excavated. There are no recorded landslides in the Proposed Development area.

Table 9.4 shows the superficial and bedrock geology at each of the tower locations taken from
published and other available data sources. The geology at each tower has been interpreted from
published and unpublished geological maps of the route of the Proposed Development; geological
mapping field sheets and borehole logs provided by GSNI; historical plans; and, observations made
during site visits. However, it should be recognised that it is only possible to identify the nature of the
surface drift and the interpreted underlying bedrock from the plans. In the absence of boreholes
specific to each tower, it is not possible to confirm the thickness and any vertical variation in the
superficial deposits. In addition, the general absence of exposures of bedrock reduces the local
precision of any interpretation.

During a site walkover, an outcrop of basalt was identified at the proposed location of Tower 83,
beneath a very thin soil cover. It is likely that similar geological conditions exist also at the proposed
location of Tower 84.

Italicised Text in Table 9.4 refers to notes and descriptions copied from the GSNI field mapping sheets.
The relevant field mapping sheets are shown in the Data Sources column. Relevant GSNI borehole
information also is referenced in Table 9.4.
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Table 9.4: Geological conditions at each tower location

Tower | Drift Bedrock Data Sources
No.
1 Fluvio-glacial clay/silt to 8m, over | Mercia Mudstone BH13: Stratex Gl 2006.
sand to 11.6m. GSNI FS Sheet 55 Tyrone SW
'Very sandy Boulder Clay ploughed
with pockets of bright red soil' —
Fluvio-glacial basin indicated to
south-west. Sheet 55 indicates peat
to north-east.
2 Boulder clay and fluvio-glacial sands | Bunter Sandstone | GSNI Sheet 35.
and gravels. (Derrycreevy Sandstone) | GSNI FS Sheet 55 Tyrone SW
'Red and red brown very sandy
boulder clay'".
Fluvio-glacial basin indicated to north-
east of this location.
3 Boulder clay Bunter Sandstone | GSNI Sheet 35
(Derrycreevy Sandstone)
4 Boulder clay and peat. Bunter Sandstone | GSNI Sheet 35.
'Peaty flat'. (Derrycreevy Sandstone) | GSNI FS Sheet 55 Tyrone SW
5 Boulder clay. Bunter Sandstone | GSNI Sheet 35.
Red boulder clay to north-east (Derrycreevy Sandstone) | GSNI FS Sheet 55 Tyrone SW
6 Boulder clay and peat Bunter Sandstone | GSNI Sheet 35
(Derrycreevy Sandstone)
7 Boulder clay and fluvio-glacial sands | Bunter Sandstone | GSNI Sheet 35.
and gravels. (Derrycreevy Sandstone) | GSNI FS Sheet 55 Tyrone SW
'Heavy clay ground - red boulder
clay".
8 Gravel to 6.4m over boulder clay to | Bunter Sandstone | GSNI Sheet 35 and borehole
more than 15.2m. (Derrycreevy Sandstone) | 179SE/4.
“Hummocky' to east, ‘clayey loam?' to GSNI FS Sheet 55 Tyrone SW
north, reddish boulder clay to south”
9 Peat to 1.2m, over gravel to 2.44m, | Bunter Sandstone | GSNI Sheet 35 and borehole
clay and sand to 10.97m. (Derrycreevy Sandstone) | 179NE/30.
‘Sand and gravel.’ GSNI FS Sheet 55 Tyrone SW
10 Topsoil and peat to 1.2m, over sand | Bunter Sandstone | GSNI Sheet 35 and borehole
and gravel to 4.7m, then broken | (Derrycreevy Sandstone) | 179NE/27.
sandstone to 7.6m. GSNI FS Sheet 61 Tyrone NE
Indication that tower may be on top of
a boundary between sand and
gravels and boulder clay. Hill
described as 'Flat top, steep fall to
south'. Sand and Gravel - 'Coarse
gravel and boulders with a little
sand"”
11 Boulder clay and fluvio-glacial sands | Carboniferous Limestone | GSNI Sheet 47.
and gravels. GSNI FS Sheet 61 Tyrone NE
“Indication that the tower is close to a
boulder clay/alluvium boundary”
12 Boulder clay and fluvio-glacial sands | Bunter Sandstone ‘pale | GSNI Sheet 47.
and gravels. purple calcareous | GSNI FS Sheet 61 Tyrone NE
“Indication that the tower is close to a | medium to fine grained
boulder clay/peat boundary.” sandstone.’
13 Boulder clay and peat. Carboniferous Limestone | GSNI Sheet 47.
2-3ft [of] peat, 2ft [of] alluvium, sands GSNI FS Sheet 61 Tyrone NE
and gravels)'
14 Boulder clay and fluvio-glacial sands | Carboniferous Limestone | GSNI Sheet 47.
and gravels. GSNI FS Sheet 61 Tyrone NE
'Coarse sands and gravels'.
15 Boulder clay Carboniferous Limestone | GSNI Sheet 47
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16 Boulder clay Carboniferous Limestone | GSNI Sheet 47
17 Boulder clay Carboniferous Limestone | GSNI Sheet 47
18 Alluvium and boulder clay Carboniferous Limestone | GSNI Sheet 47
19 Boulder clay. Carboniferous Limestone | GSNI Sheet 47.
‘Indication that the tower is close to a GSNI FS Sheet 61 Tyrone NE.
boulder clay/alluvium boundary’
20 Boulder clay Milltown Conglomerate GSNI Sheet 47
21 Boulder clay and fluvio-glacial sands | Carboniferous Limestone | GSNI Sheet 47
and gravels
22 Boulder clay. Derrycreevy Sandstone GSNI Sheet 47.
‘Localised coarse sand.’ Gorestown Fault runs | GSNI FS Sheet 61 Tyrone SE
from north to south, west | and 62 Tyrone NW
of tower position.
Carboniferous Limestone
to west of fault.
23 Alluvium, boulder clay and fluvio- | Derrycreevy Sandstone GSNI Sheet 47.
glacial sands and gravels. GSNI FS Sheet 61 Tyrone SE
“Localised 'Fine sandy gravels' 2ft and 62 Tyrone NW
alluvium, 4ft sand and peat with tree
trunks”
24 Fluvio-glacial sands and gravels. Derrycreevy Sandstone GSNI Sheet 47
25 Boulder clay and fluvio-glacial sands | Derrycreevy Sandstone GSNI Sheet 47.
and gravels. GSNI FS Sheet 62 Tyrone NW
“Gravel pits to the east 2’ peaty
alluvium over sand and coarse
gravel.”
26 Boulder clay. Derrycreevy Sandstone GSNI Sheet 47.
“Indication that the tower is close to a GSNI FS Sheet 61 Tyrone SE
boulder  clay/sand and  gravel
boundary.”
27 Boulder clay, peat and fluvio-glacial | Derrycreevy Sandstone? | GSNI Sheet 47.
sands and gravels Maydown Limestone | GSNI FS Sheet 62 Tyrone NW
Formation
28 Boulder clay, peat and fluvio-glacial | Derrycreevy Sandstone? | GSNI Sheet 47.
sands and gravels. Maydown Limestone | GSNI FS Sheet 62 Tyrone NW
‘Orange red fine sand and gravelly | Formation
clay.’
29 Alluvium, boulder clay and fluvio- | Derrycreevy Sandstone GSNI Sheet 47.
glacial sands and gravels. GSNI FS Sheet 62 Tyrone NW
‘Orange red fine sand under 1ft of
soil.”
30 Boulder clay. Derrycreevy Sandstone GSNI Sheet 47 and borehole
NOTE: Borehole 199NW/3 (1km east) 199NW/3.
shows sand, gravel and peat to more
than 7.1m
31 Alluvium, peat and fluvio-glacial | Derrycreevy Sandstone GSNI Sheet 47
sands and gravels
32 Alluvium, peat and fluvio-glacial | Derrycreevy Sandstone GSNI Sheet 47
sands and gravels
33 Boulder clay and peat Derrycreevy Sandstone GSNI Sheet 47
34 Boulder clay Derrycreevy Sandstone GSNI Sheet 47
35 Boulder clay Derrycreevy Sandstone GSNI Sheet 47
36 Alluvium and boulder clay. Derrycreevy Sandstone GSNI Sheet 47.
‘3ft of alluvium over grey sand and GSNI FS Sheet 8 Armagh SW
gravel' close to position of tower.
37 Alluvium and boulder clay. Derrycreevy Sandstone GSNI Sheet 47.
Indication that the tower is close to a GSNI FS Sheet 8 Armagh SW
boulder clay/alluvium boundary.
38 Alluvium and boulder clay. Derrycreevy Sandstone GSNI Sheet 47.

2 feet alluvium over peat.’

GSNI FS Sheet 8 Armagh SW
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Indication that the tower is close to a

boulder clay/alluvium boundary.

39 Alluvium and boulder clay. Derrycreevy Sandstone GSNI Sheet 47 and boreholes
NOTE: Boreholes 198SE/1 and | Red flaggy sandstones | 198SE/1 and 198SE/2
198SE/2 (1.3km west) show 1.3m- | and thin mudstones
4.3m peat and boulder clay over
limestone.

‘Over 2ft coarse basalt gravel under
2ft alluvium’

40 Alluvium and boulder clay Derrycreevy Sandstone. GSNI Sheet 47.

Red flaggy sandstones | GSNI FS Sheet 8 Armagh SW
and thin mudstones to | and 11 Armagh NE

west. Dip/strike  label:

'160/15 E. 40  yard

section of block, ripple

marked fine red Triassic

sandstone’.

41 Boulder clay Derrycreevy Sandstone. GSNI Sheet 47.

Lisadian Fault inferred to | GSNI FS Sheet 11 Armagh NE
the north of the proposed
tower.

42 Boulder clay. Derrycreevy Sandstone GSNI Sheet 47.

Indication that the tower is on a GSNI FS Sheet 11 Armagh NE
boulder clay/alluvium boundary.

43 Alluvium and boulder clay Derrycreevy Sandstone GSNI Sheet 47

44 Boulder clay Derrycreevy Sandstone GSNI Sheet 47

45 Alluvium and boulder clay. Derrycreevy Sandstone GSNI Sheet 47.

‘Indication that the tower is on a GSNI FS Sheet 11 Armagh NE
boulder clay/alluvium boundary.’

46 Boulder clay Derrycreevy Sandstone. GSNI Sheet 47.GSNI FS Sheet

Benburb Fault | 11 Armagh NE
immediately west of site.

47 Alluvium and boulder clay. Derrycreevy Sandstone. GSNI Sheet 47,

'Sandy and gravelly boulder clay (6ft)". | Benburb Fault adjacent | GSNI FS Sheet 11 Armagh NE
to site. Limestone to west
of fault.

48 Alluvium and boulder clay Derrycreevy Sandstone. GSNI Sheet 47.

Benburb Fault | GSNI FS Sheet 11 Armagh NE
immediately west of site.

49 Alluvium and boulder clay. Armagh Group GSNI Sheet 47.

Indication that the tower is on a | Benburb Fault | GSNI FS Sheet 11 Armagh NE
boulder clay/alluvium boundary. ‘Fine | immediately to the west
white running sand and brown | of site.  Approximately
alluvium’. 50m to the east, another
fault running north-west
to south-east.

50 Boulder clay. Armagh Group GSNI Sheet 47 and borehole
NOTE: Borehole 217NE/1 (800m 217NE/
east) shows thin alluvium (0.9m) over
limestone to 30.5m.

51 Boulder clay Armagh Group GSNI Sheet 47

52 Alluvium and boulder clay Armagh Group GSNI Sheet 47

53 Boulder clay Armagh Group GSNI Sheet 47

54 Boulder clay Armagh Group GSNI Sheet 47
15 ft stiff boulder clay GSNI FS Sheet 11 Armagh SE

55 Alluvium and boulder clay Armagh Group GSNI Sheet 47

56 Alluvium and boulder clay. Armagh Group GSNI Sheet 47.

Indication that the tower is on a

GSNI FS Sheet 11 Armagh SE
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boulder clay/alluvium boundary.
57 Boulder clay. Armagh Group GSNI Sheet 47
58 Alluvium and boulder clay. Armagh Group GSNI Sheet 47.
'Broad 'U' shaped valley'. GSNI FS Sheet 11 Armagh SE
59 Boulder clay Armagh Group GSNI Sheet 47
60 Alluvium and boulder clay. Armagh Group GSNI Sheet 47.
Tower position close to GSNI FS Sheet 15 Armagh NE
alluvium/boulder clay boundary.
61 Boulder clay. Armagh Group GSNI Sheet 47.
'Many basalt blocks' present on GSNI FS Sheet 15 Armagh NE
surface.
62 Alluvium and boulder clay. Armagh Group. GSNI Sheet 47.
'Many basalt blocks in the valley. Few | 'Local farmer says that a | GSNI FS Sheet 15 Armagh NE
sandstone and limestone blocks'. "seam of coal" runs right
along this valley. This
fact appears to be at
least one or two
generations old. Said that
it was mined a mile or so
to the north but the
Government closed it
down'.
63 Alluvium. Armagh Group GSNI Sheet 47.
'Basalt blocks in alluvium'. GSNI FS Sheet 15 Armagh NE
64 Boulder clay. Armagh Group. GSNI Sheet 47.
Peat adjacent in Brootally Bog, said to | 'Note on 1872 map: | GSNI FS Sheet 15 Armagh NE
be 15 ft deep. Flags of light coloured
limestone dug up about
here in drain gleaning (?)
from description to
describe when in situ.
Seen one in window sill
of house'
65 Boulder clay and peat. Armagh Group GSNI Sheet 47.
Peat basin to north-east of tower GSNI FS Sheet 15 Armagh NE
location (Brootally Bog). Note on
Brootally Bog: ‘Marsh said to be 15ft
deep. Remains of antlers found
resting on marl'.
66 Boulder clay Acton Group GSNI Sheet 47
67 Alluvium and boulder clay Acton Group. GSNI Sheet 47.
'Many sandstone and | GSNI FS Sheet 15 Armagh NE
limestone  blocks in
stream at this point'. This
is just to the south-west
of the tower position.
68 Alluvium and boulder clay. Acton Group GSNI Sheet 47.
Indication that the tower is on a GSNI FS Sheet 15 Armagh NE
boulder clay/alluvium boundary.
69 Boulder clay. Acton Group GSNI Sheet 47.
Boulder clay present in ditch to the GSNI FS Sheet 15 Armagh NE
north, ‘peaty soil' present all around
proposed tower location.
70 Boulder clay Acton Group GSNI Sheet 47
71 Boulder clay. Acton Group GSNI Sheet 47 and boreholes
NOTE: Boreholes 234NW/1 and 234NW/1 and 234NW/2
234NW/2 (1.2km west) show bedrock,
siltstone/mudstone at surface
72 Boulder clay. Acton Group GSNI Sheet 47.

Boundary between boulder clay and

GSNI FS Sheet 15 Armagh SE
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peat present to north-east of tower
location.
73 Boulder clay with bedrock close to | Acton Group GSNI Sheet 47.
surface. GSNI FS Sheet 15 Armagh SE
Indication that the tower is on a
boulder clay/sand and gravel
boundary. ..light brown clay with
Silurian  fragments  angular and
rounded, also basalt and occasional
sandstone’.
74 Boulder clay with bedrock close to | Acton Group GSNI Sheet 47.
surface. GSNI FS Sheet 15 Armagh SE
Indication that the tower is on a
boulder clay/sand and gravel
boundary.
75 Alluvium and boulder clay with | Acton Group GSNI Sheet 47.
bedrock close to surface. GSNI FS Sheet 15 Armagh SE
Dark peaty alluvium.

76 Alluvium and boulder clay. Acton Group GSNI Sheet 47.

Coarse gravelly alluvium. GSNI FS Sheet 15 Armagh SE

77 Lower boulder beds Acton Group GSNI Sheet 59

78 Lower boulder beds Acton Group GSNI Sheet 59

79 Peat and lower boulder beds Acton Group GSNI Sheet 59

80 Peat and lower boulder beds Acton Group. GSNI Sheet 59.

‘Outcrops  of  Lower | GSNI FS Sheet 15 Armagh SE
Palaeozoic, Ordovician
rocks.’

81 Absent Acton Group GSNI Sheet 59
‘Fine bluish grits and | GSNI FS Sheet 15 Armagh SE
gritty flags with
occasional compact blue
flags.’

82 Absent (?) Acton Group GSNI Sheet 59
‘Grey grits and dark | GSNI FS Sheet 19 Armagh NE
schists.’

83 Absent Acton Group with | GSNI Sheet 59 and site visit
igneous (possibly basalt) | GSNI FS Sheet 19 Armagh NE
intrusion
‘Grey grits and dark
schists.’

84 Absent(?) Acton Group with | GSNI Sheet 59 and site visit
igneous (possibly basalt) | GSNI FS Sheet 19 Armagh NE
intrusion
‘Grey grits and dark
schists.

85 Lower boulder beds Acton Group GSNI Sheet 59

86 Lower boulder beds Acton Group GSNI Sheet 59

87 Lower boulder beds Acton Group GSNI Sheet 59

88 Lower boulder beds Acton Group GSNI Sheet 59

89 Lower boulder beds Acton Group GSNI Sheet 59

90 Lower boulder beds. Acton Group and basalt | GSNI Sheet 59.

‘Shallow pit exposing light brown clay GSNI FS Sheet 19 Armagh NE
with sub angular gravel and shingle.
Chiefly Silurian, also basalts'. This
feature is present due south of the
proposed tower.
91 Lower boulder beds. Acton Group and basalt GSNI Sheet 59.

'Shallow pit exposing light brown clay
with sub angular gravel and shingle.
Chiefly Silurian, also basalts'. This

GSNI FS Sheet 19 Armagh NE
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No.
feature is present due north of the
proposed tower.
92 Lower boulder beds. Acton Group GSNI Sheet 59.
'Drift contains boulders of Silurian GSNI FS Sheet 19 Armagh NE
grits - diorite - basalts'.
93 Lower boulder beds Acton Group GSNI Sheet 59
94 Lower boulder beds. Acton Group GSNI Sheet 59.
Deep drift inferred below this tower. '‘Compact and fairly gritty | GSNI FS Sheet 19 Armagh SE
flags  with....  Netted
strings of quartz. Massive
grits with veins of quartz
and carbonate of lime'.
These descriptions refer
to outcrops south-west of
Tower 94.
95 Lower boulder beds. Acton Group GSNI Sheet 59.
‘Brown clay with Silurian blocks and GSNI FS Sheet 19 Armagh SE
gravel'. Deep drift inferred below this
tower.
96 Lower boulder beds. Acton Group GSNI Sheet 59
Deep drift inferred below this tower. GSNI FS Sheet 19 Armagh SE
97 Lower boulder beds. Acton Group GSNI Sheet 59
Deep drift inferred below this tower.’ GSNI FS Sheet 19 Armagh SE
98 Lower boulder beds. Interpreted as  Acton | GSNI Sheet 59
Deep drift inferred below this tower. Group GSNI FS Sheet 19 Armagh SE
‘Dark grits and shales.’
Basalt dykes approx 1km
to east.
99 Lower boulder beds. Interpreted as  Acton | GSNI Sheet 59.
Deep drift inferred below this tower. Group GSNI FS Sheet 19 Armagh SE
‘Thin...gritty flags, dark
slaty flags - Upper
Silurian’
100 Lower boulder beds Interpreted as  Acton | GSNI Sheet 59
Group GSNI FS Sheet 19 Armagh SE
GSNI  FS Sheet 19
Armagh SE
101 No drift indicated, likely to be boulder | Inferred to be 'Flaggy | Sheet 58.
beds. shales’ GSNI FS Sheet 19 Armagh SE
102 No drift indicated, likely to be boulder | Inferred to be 'Flaggy | Sheet 58.
beds. shales and massive | GSNI FS Sheet 23 Armagh NE
grits.’
9.3.2 Hydrogeology
35. Soils and bedrock along the study area are widely variable in their hydrogeological characteristics.
Ordovician greywackes and shales beneath the southern end of the overhead line route are generally
of low permeability, and lack groundwater except at shallow depth. In contrast, the Sherwood
Sandstone beneath the northern part of the Proposed Development (Towers 2-10, 12 and 22-48) forms
a highly productive aquifer. Viséan limestones around Armagh are also productive aquifers, although
flow in these strata is dominantly through fissures. Alluvium has limited potential as an aquifer, and
does not contain significant groundwater. The alluvial and sand and gravel parent materials that occur
along parts of the study area are moderately permeable. Glacial clays are generally of low
permeability, although they may be locally interspersed with more permeable granular deposits.
36. Typically alluvium and glacial sands and gravels give rise to soils of high groundwater vulnerability to

contamination. These soils generally are vulnerable to liquid discharges since they have little ability to
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attenuate diffuse contaminants. Soils that have developed on densely-textured cohesive drift have a
low leaching potential, particularly where soils have a high clay content.

Groundwater is present in the granular units of the superficial deposits and it is likely that the
groundwater generally is in hydraulic continuity with the local surface water system.

The southern section of the overhead line route of the Proposed Development from the border
northwards to a point approximately 8km south-west of Armagh (approximate Towers 66 to 102) is
underlain by Ordovician and Silurian greywacke, shale, sandstone and mudstone of the Acton Group.
These strata generally have a low permeability and are of negligible importance for groundwater
supplies. Groundwater is present in these strata but it is likely that quantities are low and groundwater
generally is limited to fractures and to the upper weathered zone of the strata.

The next section of the overhead line route of the Proposed Development (approximate to Towers 49 to
65) approximately 15km in length is underlain by Carboniferous strata, consisting principally of
limestone, with sandstone and shale bands. These strata are considered to be moderately permeable
with local importance as a groundwater resource.

The final northern section of the Proposed Development to the proposed substation (approximate
Towers 1 to 48) is underlain by further Carboniferous strata but principally by Triassic rocks. The
Triassic strata comprise mainly the Sherwood Sandstone, represented by the Derrycreevy Sandstone
and the Mercia Mudstone Formation, the former Keuper Marl. The Sherwood Sandstone typically has
a high intergranular permeability and a significant secondary permeability, imparted by the presence of
fractures, which facilitates groundwater movement. The Sherwood Sandstone is a major aquifer of
regional importance. The Mercia Mudstone, which overlies the Sherwood Sandstone and is present
beneath the proposed substation, has a low permeability which restricts groundwater flow and has
negligible importance for water supply.

Information provided by NIEA indicates that there are no existing public water supply boreholes or
springs in close proximity to the Proposed Development.

The archaeological assessment of the Proposed Development has identified two historical wells of
religious significance within the vicinity of the Proposed Development, including St Malachy’s Well,
which is still in use as a holy well. Whilst the sites are referred to as ‘wells’, typically such features are
in reality springs which have been captured to form a stone chamber. Detailed descriptions of the wells
are provided in Chapter 12 Cultural Heritage.

A review of historical mapping has identified a former holy well (Tobermesson Well) near Ninewell
Bridge approximately 3km to the south-west o