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2 Project Details

2.1.1

2.1.1.1
2.1.1.2
2.1.1.3
2.1.1.4

Wind Farm Site Selection Within Zone 1

In order to identify suitable areas for development within the MORL Zone, a zonall
constraints assessment process was carried out (BMT Cordah & RPS, 2009; MORL,
2010b). This included an assessment of the known spatial constraints to wind
turbine development associated with engineering properties of the area (e.g.
water depth and geological properties where known) and physical (fidal currents
and wave regime), biological (flora and fauna present within the area) and
human (e.g. fisheries, aviation, navigation eftc.) environmental constraints. All
information used in the assessment was obtained from public sources.

With regards to wind farm development, the zone wide constraints were
determined o be the following:

e Presence of marine mammals throughout the zone. It was not possible using
available data to identify *hot spots” of marine mammal activity within the
zone;

e Presence of seabirds throughout the zone. It was not possible using available
data to identify “hot spots” of bird activity within the zone;

e Potential interference to military and aviation radar;

e Although levels of navigation were low through the zone, there was potential
for interference to navigation through the zone area; and

e Pofential interference to commercial fisheries. It was not possible using
available data to identify “hot spots” of fisheries activity within the zone.

As the entire MORL Zone is over 22 km from the coastline, the majority of the zone
was classified as having a potential low effect on seascape and landscape,
based on guidelines from BMT Cordah Ltd (2003) and DTI (2005).

Of the entire zone, the Western Development Area (WDA) was considered at the
fime to have more significant spatial constraints to wind farm development (see
Figure 2.1-1, Volume 6 a). These constraints included:

e Presence of a large section of the Ministry of Defence Practice Area (D807),
at which time, an objection to turbine development was received from the
Defence Estates because of the potential interference to aircraft training
activities (now removed);

e Presence of a small section of buffer zone between wind furbine
development in the Moray Firth zone and the adjacent Beatrice Offshore
Wind Limited (BOWL) proposed wind farm;

e Pofential for development of the Polly well within the Beatrice oil field (now
agreed in principle);

e Potential interference to helicopter access within 6 nm of the existing oil
platforms in the north-west of the zone:;

! Note that since this assessment the consultation zone has increased to 9 nm
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o Potential interference to the navigation access route to the existing oil
platforms in the north-west of the zone; and

e Closer proximity to the Moray Firth and Dornoch Firth & Morrich More SACs,
compared to the eastern section of the zone.

2.1.1.5 The main spatial constraints in the Eastern Development Area (EDA) included:

o Presence of a small section of the Ministry of Defence Practice Area (D807), at
which time, an objection to turbine development was received from the
Defence Estates because of the potential interference to aircraft fraining
activities (now removed);

o Presence of a buffer zone between wind furbine developments in the Moray
Firth zone and the adjacent Beatrice Offshore Wind Limited (BOWL) proposed
wind farm (now agreed in principle);

e The presence of a consented route for the Scottish Hydro Electric Transmission
Limited (SHETL) High Voltage Direct Current (HVDC) link from Blackhillock to the
DC hub, Shetland and Caithness; and

e Overlap with a safety buffer zone associated with the SHEFA
telecommunications cable.

2.1.1.6 When compared to the EDA, the WDA offered a more constrained development
area. However, due to the aging nature of the Beatrice and Jackie platforms it
was anficipated that some of these constraints may be alleviated over time.
Therefore, it was decided that the EDA would be developed prior to the WDA.
The EDA is large enough to allow the entire Project capacity of 1,500 MW to be
developed within its boundaries. If the full capacity of the EDA is not realised,
MORL may consider progression of the WDA up to a maximum of 500 MW (but
within the overall 1,500 MW capacity for MORL Zone).

2.1.1.7 It was decided that the EDA should be divided into three different areas (Telford,
Stevenson and MacColl). To identify the site boundaries within the EDA, detailed
survey work and engineering analysis was carried out including geophysical and
geotechnical surveys and a resource assessment in order fo assess the technical
suitability of the area. Environmental surveys were done in conjunction with
extensive consultation which was undertaken for all receptors. This allowed an
understanding of the environmental baseline to be developed which in
turnallowed the site boundaries to be developed. The sites are shown in Figure
1.1-2, Volume 6 a.

2.1.1.8 The main reasons for the site divisions are:

e Maximisation of wind energy capture;

e Equitable distribution of the most favourable bathymetry between the three
sites; and

e The geological properties of the area are split across the sites so that no one
site has a significantly more technically challenging geology.
2.1.1.9 In addition to the constraints identified above in relation to the EDA other
constraints present within the identified sites which were studied were:

e Use of the sites by conservation protected species (e.g. birds, marine
mammals and salmon);

o Use of the sites by commercial fisheries (e.g. scallop fisheries and squid
fisheries);
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e Overlap of the Stevenson and MacColl sites with the outer sections of a
consultation zone for obstacle free access to the Beatrice platforms for
helicopters;

e Overlap of the MacCaoll site with the outer sections of the SHEFA cable safety
zone;

e Inferaction with civil and military radar coverage;
e Effect onseascape, landscape and visual receptors; and

e Installation of the SHETL HVDC (High Voltage Direct Current) link from
Blackhillock to the proposed DC hub, Shetland and Caithness.

2.1.2 Evolution of the Rochdale Envelope

2.1.2.1

2122

Extensive research has been undertaken in order to define the parameters of the
Project. As explained previously a Rochdale Envelope is the range of parameters
which set out the realistic maximum and minimum extents of the Project for the
purpose of the consent applications. This allows the realistic worst case scenario
to be identified for each EIA discipline being assessed. The formulation of the
Rochdale Envelope incorporated successive concept engineering screening
sessions. A weighted risk matrix fo assess each concept / parameter in detail,
rating them against the following key drivers:

¢ Health and Safety (above the “As Low As Reasonably Practical” standard);
e Consenting;

e Cost;

¢ Wind farm performance; and

e Technical risk.

An example of the rating classification is shown in Table 2.1-1 below. From this a
detailed spreadsheet was created, detailing all engineering parameters that
were considered feasible for the Project. Environmental input was also a key
factor in these discussions to ensure consideration was given to possible
consenting risks. The Rochdale Envelope was gradually refined through
confinuous review of risk matrix considerations detailed above along with a
consenting / environmental perspective. This has given MORL the finalised
Rochdale Envelope that has been taken forward within the environmental
impact assessments in this Environmental Statement (ES). Table 2.1-3 below
indicates some of the key decisions involved in the refinement of the Rochdale
Envelope and the reasons these were made.

2.1.3 Transmission Infrastructure

2.1.3.1

In August 2010 MORL was offered a grid connection at Peterhead Power Station,
approximately 88 km south east of the zone. Following this connection offer, an
Export Cable Feasibility Study was commissioned (Metoc- Hyder, 2011; Technical
Appendix 2.1 A). This study aimed at identifying options and assessing feasibility
for 2 km route corridors for export cabling (onshore and offshore) and landfall
points, taking info account the likely environmental issues, engineering and health
and safety constraints. The study identified potential onshore substation locations
(see Figure 1.1-5, Volume 6 a.) Discussions are ongoing with landowners to
determine the exact location and layout of the substation(s) on land within the
preferred onshore substation area. This will be finalised following production of a
masterplan by the owner / operator of the Peterhead Power Station compound
which forms part of the preferred area.
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2.1.3.2 Criteria based on SHETL guidelines, United Kingdom Cable Protection Committee
(UKCPC) recommendations and other best practice were used to define
potential marine cable routes (see Table 2.1-2 below).
Table 2.1-1 Concept Engineering Weighted Risk Matrix
Classification of Contribution
Key Driver

-3

+3

Safety relative to

Elements of increased
personnel risk and complex

Tolerable level of personnel
and technical risk requires

Especially safe in operation,

and energy losses.

energy losses.

ALARP technical safety would be some mitigation to achieve personnel exposure.
difficult fo achieve ALARP. ALARP.
Risk of a severe / significant Risk of moderate / minor Ooportunity for environmental
Consenting effect - potential show effect which could result in PP Y
- . enhancement.
stopper. acceptable permit conditions.
Significant risk of exceeding Tolerable risk of effect on
Cost target costs requiring target costs requiring some Potential opportunity to
significant project project management reduce costs.
management resource. resource.
Execution Significant effect on First Ability fo meet First Generation | Accelerate First Generation
Schedule Generation date. date. date.
. Risk of serious adverse effect Potential minor effect on Negligible effect on
Wind Farm L S S
performance on performance, availability performance, availability and performance, availability and

energy losses.

Technical Risk

Unproven technology with
very litfle tfrack record.

Technology with only / short
frack record.

Proven technology with frack
record.

Table 2.1-2 Ciriteria Used to Define the Potential Marine Cable Routes

installation works
through choosing
optimum water
depths

Minimise length
of the intertidal
area

Maximise extent
of cable route in
water depths
between 10 to
200 m

Criteria Factors to be Considered
Minimising cable length should minimise environmental impacts, cable manufacturing and installation
Cable route costs. The carbon footprint associated with cable manufacture and installation is also directly
length dependent on the cable route length. The optimal route will ultimately be the shortest feasible route
which takes info account the environmental and technical constraints listed below.
Minimise Landing a cable through intertidal areas is typically the most challenging aspect of a cable installation
complexity of as it represents the infer-face between land and vessel based operations. Both land and marine

operations need o be coordinated and the handling of the cable, from the vessel on which it is being
held to shore, managed. The tidal regime of the area may also severely constrain the time available for

installation operations.

A water depth of 10 mis used as an average cut-off for a typical large cable handiing vessel. If a route
contains sections in shallow water then the larger main installation spread may be unable to operate,
requiring an addifional cable handling vessel. Sections of cable may also need to be cut and rejoined.

Cables need to be designed fo resist installation forces, including tensile strains produced during
installation and any subsequent recovery for repair. For power cables, the fensile strength is distributed
through the cable structure with much of it being provided by the external ‘armour’ wires. In water
depths of 200 m or less, only one layer of armour wires will generally be needed. In water depths greater
than 200 m, it is possible that two layers of armour wires may be needed increasing the capital cost of
the cable. Waters deeper than 200 m are, therefore, avoided where possible.
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Factors to be Considered

Maximise
potential for
cable burial

In order to ensure optimal burial depths can be achieved and maintained for as much of the route as
possible, known areas of exposed bedrock, or bedrock with thin covering of sediment, should be
avoided during cable routing.

Similarly, if there are possible areas of glacial fill or boulder clay, which could make installation more
challenging, these should be avoided.

Minimise
potential for
cable re-
exposure during
operation

Avoid areas of high sediment mobility, such as mobile estuaries, mobile sandbanks and sandwaves,
which could result in subsequent exposure and / or spanning of the cable. In certain cases, deeper
burial beneath the mobile layer can be achieved by dredging through sandwaves or using specialist
tools such as the “vertical injector”. Deeper burial increases insulation of the cable and can reduce
efficiency of electricity fransmission due to thermal heating effects, depending on seabed
characteristics and cable capacity. Some cables can be “over-engineered” to resolve this issue,
although this may not be possible depending on the cable capacity.

Furthermore, whilst routine maintenance work can be undertaken to re-bury exposed cables, cables in
highly mobile environments are at risk of damage and or failure which is not an ideal long term scenario,
both in terms of cable protection and the environmental impacts associated with ongoing
maintenance works. In protected and / or sensitive seabed areas environmental and consenting issues
could complicate the feasibility of regular maintenance works, causing delays or restrictions fo
maintenance work.

Avoidance of
sensitive
environmental
areas. Where it
has not been
possible to avoid

Avoid existing Natura 2000 sites (SACs and SPAs), national protected sites (SSSIs, Marine nature reserves),
possible future SACS and SPAs (Annex | habitat, areas of search for offshore SACs). Where routes within
protected sites are unavoidable, the interest features of the site should be considered to determine
whether the cable can be installed and operated without causing significant environmental effects.

The following general principles can be followed in discussion with the relevant conservation bodies:

e Seasonal sensifivities. For example: if a site is designated for wintering birds, the Project’s installation
programme can be scheduled to avoid impacts during the sensitive period. With such mitigation
measures implemented routing within the area may be acceptable. If the site is designated for
both wintering and breeding birds the seasonal restrictions that are likely fo be applied to the Project
may be too onerous for the installation fo be feasible;

e Mobile species: From the point of view of cable installation and operation, the key impact on mobile
species (seabirds atf seq, fish, mammails) is disturbance during installation activities, which is generally
a minorimpact that can be managed. However, if the species is breeding, impacts can be more
significant;

conservation e Benthic species: For benthic species or habitats, significant impacts may be harder fo avoid and

areas, route therefore the cable should be routed away from sites designated for such features if possible. This is

length within parficularly frue for habitats which do not recover well from disturbance, such as rocky or biogenic

these areas to be reef (mussel beds, Sabellaria etc), piddocks in clay, or salimarshes. Lower significance impacts are

minimised likely for mobile sands and muds supporting invertebrates, which do have higher recovery rates, and
therefore routing in such areas may be more feasible;

e Spawning and nursery areas: Areas where fish spawn on the seabed (such as hering) should be
avoided if possible, although if this is not possible the impact can be managed through seasonal
restrictions fo installation works. Pelagic (in the water column) spawning areas are widespread and
cable routing can be undertaken in these areas without significant environmental effects; and

e EMF and Heating: Possible issues associated with EMF and heating impacts on sensitive species
should also be considered. The significance of this potential impact cannot be determined at this
stage, but EMF impacts are likely to be more of a concem in rivers / estuaries where salmon and
frout migrate.

The following areas should be avoided due to the increased risk of damage to the buried cable:

e Known dredging areas should be avoided by a minimum of 500 m where possible; and

Avoidance of

areas where ¢ Known anchorage areas should be avoided by a minimum of 500 m where possible.

!here is 03 sk of Areas containing high levels of munitions contamination should be avoided by cable routing. Munitions
'(;‘g:::;z h:?heo are known to migrate along the seabed depending on hydrodynamic conditions and sediment

installed cable

fransport pathways operating in the area of concem. Therefore the presence of munitions on the
seabed, outside of such areas, cannot be discounted and a survey should be targeted towards
establishing the presence and location of munitions on the seabed, where the cable passesin the
vicinity of disused munitions disposal sites.
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Criteria

Factors to be Considered

Minimise
crossings with
cables and
pipelines

The number of crossings with existing and proposed cables and pipelines should be minimised.
Undertaking crossings with existing cables necessitates placement of rock berms or matiresses to ensure
the cable is protected at the crossing, where burial is not possible.

Installation of a crossing increases the environmental impacts of the Project. [t results in a permanent
structure on the seabed, which will smother the marine life beneath it, and infroduces a different type of
sediment, which may locally alter the marine ecosystem. The rock berms on the seabed can also
represent an obstruction to fishermen, who may risk snagging their gear.

Crossings are also financially costly, and may involve lengthy legal discussions with the cable or pipeline
owner. A Crossing Agreement (CA) is a voluntary agreement with the crossed party, although it is
generally required under the Crown Estate lease, and proceeding with crossings without having
obtained the necessary agreements is not recommended.

If any pipelines or cables are to be crossed, the crossing angle should be as close to 90° as possible.
Any cables and pipelines not crossed should be avoided by a 500 m exclusion zone.

Cable routing parallel with existing cables and pipelines should be avoided if possible. Cables and
pipelines will have a seabed lease which gives a 250 m no-works zone and a further 250 m nofification
zone either side of the cable. This is necessary to allow access for repairs, and also should a repair be
undertaken, the cable will be re-laid on the seabed in a loop, potentially increasing its proximity to the
other cables than previously. Specific measures for individual pipelines and cables will need to be
confirmed with the owner / operator.

Avoid existing
and proposed
seabed
developments.

Areas which are currently licensed for other uses or involve physical infrastructure on the seabed need
to be avoided. This includes:

e licensed dredging areas: The license holder has exclusive rights to the seabed in the licence areq;

e Oiand gas infrastructure: Operational wells platforms operate a 500 m exclusion zone which should
be avoided by cable routing. Cable routing is not excluded through oil and gas fields, or licence
blocks, as oil and gas developers do not have exclusive seabed rights fo the entire block. Plugged
and abandoned wells should be avoided as they represent seabed structures over which the cable
cannot be buried, but the 500 m exclusion zone is not required; and

e Existing and proposed sites for offshore renewables (e.g. wind farms, or wave or fidal arrays) should
be avoided by a 500 m exclusion zone. Cable routing through the R3 development zones should
be avoided if possible, due to the cument uncertainty as to where specific wind arrays will be placed
and the possible need for additional crossings. However, the Crown Estate has confirmed that the
offshore wind developers do not have exclusive rights to the seabed in the R3 zones and cable
routing through the zones is permitted. The cable route should seek to develop a route which
minimises inferactions with the future development of the zone, such as routing adjacent to an
existing cable, or through the area of highest shipping activity within the zone. Whilst shipping
activity precludes turbine placement, installation of a cable in this area s likely to be acceptable as
the buried cables are not an olbstruction to shipping. Routing adjacent to an existing cable is
converse to the point above regarding avoidance of running adjacent to existing cables, however
it may be an acceptable compromise for routing through R3 zones.

Minimise
interference with
shipping and
navigation

Cable installation in certain areas may be unacceptable fo the relevant port authorities due to conflicts
with their normal operations. This should be determined through discussion with the relevant port
authorities. However, should cable installation works restrict key approach channels to major ports,
even for a short period of time, this may be considered unacceptable. Port authorities issue licences to
undertake marine works in their area of jurisdiction and they can reasonably refuse to issue them.

Cable installation may also not be permitted across areas where regular channel maintenance
dredging is undertaken by a port authority. This would also be undesirable from the perspective of
maintaining cable burial depths and should also be avoided for this reason.

Marine
archaeology

The cable route centre-ine should avoid wrecks by a 100 m exclusion zone. Positions of known wrecks,
and previously unrecorded wrecks will need o be confirmed during cable route survey, and micro
routing may be required as a result. Certain wrecks are given additional protection under the
Protection of Wrecks Act or the Protection of Military Remains Act, and such wrecks may have a specific
exclusion zone designated around them, which would need to be avoided for any seabed disturbing
works being undertaken as part of the cable installation.

Military practice
areas

The existence of military practice and exercise areas does not generally preclude the installation or
operation of marine cables. However, consultation with the MoD has been undertaken to confirm this,
where relevant.

2-6

J

Section 1 - The Project




Moray Offshore Renewables Limited - Environmental Statement

Telford, Stevenson and MacColl Offshore Wind Farms and Transmission Infrastructure

ﬂ

2.1.33

2.1.3.4

Criteria adapted from the Holford rules2 were used to identify potential onshore
underground cable routes.

The criteria that were used to identify potential onshore underground cable
routes are:

Consider avoiding areas of environmental designation in which underground
cable construction, operation or decommissioning might affect the purpose of
designation;

Consider the ground and slope conditions along the route into which the
cable system must be installed. Consider whether the ground is stable and
can it reasonably be expected to remain stable and suitable for the service life
of the cable system. Consider if the ground is suitable for use in reinstatement
to avoid the need for imported backfill;

Consider the practicality of moving any obstructions which would constrain
the cable route;

Consider whether the cable route will have an adverse effect on the local and
surrounding environment. Consider whether this effect be mitigated by route
selection;

Consider whether the cable route can be viewed from above, and if so, what
length will be seen, at what distance, over what type of ground cover, with
what probability of successful long term reinstatement;

Consider whether the cable route is one within which it is safe fo construct a
cable system. Consider, if constructed, will the cable system provide the
required service lifee Will the system be economic and maintainable?e Will the
installation be safe and have an acceptable level of reliability when in
operation for owners, operators and third parties?;

Consider the disruption the construction, operation and decommissioning of a
cable route would cause to third parties, is it possible to mitigate and is it
possible to do this by route selection?;

Consider avoiding wet areas and habitats that are sensitive to the
construction, operation and decommissioning of underground cables,
particularly habitats that are difficult to reinstate successfully;

Consider avoiding areas known to be occupied by protected species and / or
their habitats;

Consider following existing linear features particularly those that have already
created habitat disturbance such as existing overhead lines or habitat and
hydrological disturbance such as roads or railways;

Consider access for construction and operation. Consider use of existing roads
and tracks and consider the existing road network in terms of the effects of
road closure and disruption. Consider the use of existing crossings / structures
at roads and railways. For river crossings consider height and steepness of
banks, substrate and width of river and use of existing structures;

Detailed Routing Considerations:
o Preferable to avoid areas of flooding for joint bays;

o Preferable to avoid steep side slopes (cross slopes) and gradients;

2 Holford Rules are guidelines for the routing of new high voltage overhead transmission lines
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o Preferable to follow existing linear features, particularly those that have
already created disturbance, such as roads or existing overhead line
wayleaves;

o Preferable to make as much use of existing access as possible but
preferable to avoid reliance on rural roads that would require alteration;

o Preferable to avoid loss of landscape features such as individual frees,
hedges, semi-nafural and other woodlands and commercial forestry,
preferable to ufilise existing gaps;

o Preferable to cross water courses and other infra-structure at the most
accessible points;

o Preferable to avoid known archaeology;
o Preferable to avoid water supplies;

o Preferable to avoid areas where excavation or ground levels may change
in the future;

o Preferable to avoid areas with unstable, contaminated or high thermal
resistivity ground; and

o Preferable to avoid settlements, particularly those with a concentrated
paftern of development.

e Deviation Considerations:
o Avoid if possible unknown archaeology when it is idenftified;
o Avoid if possible the root zones of semi-mature and mafture trees;
o Avoid if possible cable route obstructions such as large boulders;
o Avoid if possible ground with high thermal resistivity;
o Avoid if possible unsafe, unstable or contaminated ground;

o Avoid if possible protected species and / or their habitats particularly during
the breeding season;

o Avoid if possible close proximity to existing overhead lines, cables and other
system equipment which may require system outages; and

o Avoid if possible close proximity to other utilities and services.

2.1.3.5 The Metoc-Hyder study (Technical Appendix 2.1 A) assessed the following opftions:
e Thirteen potential offshore transmission infrastructure (OfTl) cable routes;

e Three primary potential onshore fransmission infrastructure (OnTl) cable routes,
branching out to connect to OfTl routes close to the coast;

¢ Eleven proposed landfall points; and
e A 2kmroute corridor.
2.1.3.6 These routes were ranked against environmental, engineering and economical
parameters such as:
e Proximity to designated sites;
e  Proximity to sensitive environmental features;

e Proximity to known archaeological features;

d
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2.1.3.8

e Potential effect to identified commercial fishery grounds;
e  Proximity fo anchorage areas;

e Number of cable & pipeline crossings;

¢ Installation techniques required;

e Potential landscape / visual effects;

¢ Number of water courses along the onshore route; and

e Onshore site access.
Figure 2.1-2, Volume 6 a shows a map of the route opftions.

Based on the above environmental, technical and economic criteria, the initial
13 offshore routes identified were narrowed down to eight landfall points
(Portgordon, Sandend, Inverboyndie, Fraserburgh Beach, Fraserburgh Golf Car
Park, Philorth, Inverallochy and Rattray), and the offshore route corridors were
reduced down to a width of 500 m (for environmental assessment the route
corridor was widened). These eight landfall points and associated onshore and
offshore routes were then taken forward into a stage 1 concept engineering
study by JP Kenny (JP Kenny, 2011; Technical Appendix 2.1 B). As part of the
preparation of the JP Kenny report, there was consultation on the routes identified
by Metoc-Hyder with fisheries groups including the Scoftish Fishermans' Federation
(SFF) and the Inshore Fisheries Group (IFG).

2.1.4 Concept Engineering Study

2.1.4.1
2.1.4.2
2.1.43

The objective of the stage 1 concept engineering study for the export cable
route was to develop, evaluate, compare and rank cable route options from the
offshore AC / DC substation to the onshore connection point at Peterhead. The
eight landfall points identified in the Metoc-Hyder study were assessed in this
study against engineering, physical / third party constraints and environmental
and seabed use constraints (see Technical Appendix 2.1 B). GIS data and
associated constraint mapping were generated to conduct a detailed desktop
route selection process. From this study it was concluded that four landfall points
be token forward to the next stage of Concept Engineering - Sandend,
Inverboyndie, Fraserburgh Beach and Rattray North and South (Figure 2.1-3,
Volume 6 a). It became clear that the other route options being considered had
various inadequacies that made the concept untenabile.

Concept engineering stage 2 looked at the remaining four routes developing
indicative cost estimates and comparing each option against relative
complexity, risk and cost.

Stage 3 of the study took on board updated information that had become
available with the goal to provide finalised preferred offshore and onshore routes.
This study had similar objectives to stage 1: Concept Engineering (i.e. to develop,
evaluate, compare and rank cable route options). The study considered route
options from the AC / DC offshore substation to the connectfion point at
Peternead. Additional ranking criteria was infroduced at this stage comprising
socio-economic considerations, risk and through-life cost. As a result of the
iterative routing process for option screening, two routes were retained at the end
of stage 3: Fraserburgh Beach North and Rattray North. A key input at this stage
was discussion between MORL and fisherman in the Moray Firth areaq, these routes
were ultimately agreed on through discussion and taking info account the
fisherman's recommendations.
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2.1.5 Final Route Selection

2.1.5.1 The offshore routes that were identified for the landfall points at Fraserburgh
Beach and Rattray shared a common fransmission route corridor for 79.85 km,
until they respectively split and run aground at the landfall points; the separation
occurs af coordinates, 571778.6, 6403338.5 (WGS84 UTM30N)(Figure 2.1-4,
Volume 6 a). The offshore export cable route into Fraserburgh 103.52 km in
distance, Rattray is 109.18 km. The principal engineering constraints consisted of
substrate condition (i.e. type of sediment and water depth and avoidance of the
Southern Trench); while environmental constraints consisted of species distribution
within the cable route, as well as navigational and commercial fishing activity.

2.1.5.2 The onshore cable routes from Fraserburgh and Rattray are separate until they
join into a common cable route, 3.95 km from the connection point at Peterhead
(Figure 2.1-4, Volume 6 a); the onshore export cable route from Fraserburgh is
29.38 km in its entirety and from Rattray the route is 17.58 km. The key engineering
constraints were in relation to fopography and slope, physical and third party
constraints  relating fo minimal crossings and obstructions, avoidance of
complicated land use issues, private properties and built up areas. Potential
environmental effects were also considered aft this stage (i.e. the avoidance of
designated sites for conservation, avoidance of key known ecological and
hydrological sensitive areas etc.).

2.1.5.3 Further engineering and environmental studies were undertaken on both routes to
understand the advantages and disadvantages of each option; consideration of
the landfall point itself had an influence on this. These further studies comprised
of option screening sessions between the MORL management team to rank
competing export cable routes offshore and onshore to Peterhead. Ultimately, it
was decided that the cable route via Fraserburgh was the favoured option over
Rattray Bay, the key reasoning for this is as follows:

e Schedule risk and technical risk slightly higher for Rattray approach to shore;

e Greater potential environmental effect along parts of the Rattray-Peternead
onshore route;

e More challenging geological conditions at Rattray;

e Longer offshore cable route for Raftray option leading fo increased difficulty
for cable burial;

e Raftray onshore cable route has a higher number of ecological sensitivities;

e Less landowner negoftiation required for the Fraserburgh onshore export
cable route (i.e. in the event that the onshore export cable is located within
a disused railway line within the onshore export cable route, 30 % of the
Fraserburgh route would be under single ownership of Aberdeenshire
Council);

e High number of onshore cable pipelines near Rattray offshore cable route;
and

e Higher cost at Rattray due to requirement of directional drilling at the landfall
point over frenching. No significant engineering / construction difficulties for
the Fraserburgh opftion.

2.1.6 Landfall Selection
2.1.6.1 Appraisal of the potential landfall sites took info account the physical coastal

J
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areq, from the perspective of engineering or environmental constraints, but also
the offshore approach and onshore exit path. The principal characteristics of an
ideal landfall point include:

24

e Flat sandy beach;

e Avoidance of rocky areas and cliffs;

o Sufficient space for installation infrastructure;
e Good access; and

¢ Avoidance of key environmental and engineering concerns.

2.1.6.2 An updated single offshore and onshore cable route was finalised; Figure 1.1-4,
Volume 6 a details the extent of this route corridor. This is the route that has been
taken forward and considered in all impact assessments with this ES. An exact
onshore export cable route will be defined prior to submission of the onshore
planning application to Aberdeenshire Council.

2.1.7 Offshore DC Hub Connection

2.1.7.1 SHETL has made proposals for an offshore HVDC hub, which would be located o
the north east of the MORL Zone. This has not yet received consent but is in
development in order o reinforce the network and support renewable energy
connections from Caithness and Shetland. The current regulatory regime does
not allow MORL to apply for a connection directly to this infrastructure. However,
consultation is underway with the relevant regulatory authorities to allow MORL to
pursue this connection option.

2.1.7.2 Despite MORLs continued support of the Hub's development, since the Hub is
unconsented and un-built and given the high level of uncertainty regarding
connection due to the regulatory regime, MORL is unable to treat the Hub as an
option at the present time. The Hub option has therefore not been considered
further in this ES other than as a development included where relevant (on the
basis of the limited information currently available) in the Cumulative Effect
chapters in Section 6.

2.1.8 Onshore Substation Location

2.1.8.1 MORL, or the subsequent subsidiary, will be installing two DC onshore converter
stations to convert the electricity exported in DC to AC for a suitable connection
to the National Grid. These convertor units will be co-located in a single holding
close to Peternead Power Station. An exact location is yet to be decided, but a
preferred area has been identified (see Figure 1.1-5, Volume 6 a). Discussions are
ongoing with landowners to determine the exact location and layout of the
substation(s) on land within the preferred onshore substation area. This will be
finalised following production of a masterplan by the owner / operator of the
Peterhead Power Station compound which forms part of the preferred area. In
the meantime assessments have been carried out based on a location within the
Peternead Power Station compound.

2.1.9 Conlinued Refinement of Rochdale Envelope

2.1.9.1 Further concept engineering studies and screening sessions gradually refined the
Project parameters, balanced by both engineering and environmental
considerations, the Project parameters were continuously streamlined with the
greater amount of information that was available. Key Project parameter

J
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refinements are shown in Table 2.1-3 below.

Table 2.1-3 Key Rochdale Envelope Project Parameter Refinements
Key Rochdale Envelope Refinements Reason for Refinement
Removal of semi submersible moorings as a potential e Highcost;

substructure / foundation. Initially removal from purely
wind turbine structures, however, this method was
eventually screened out for OSP’s e Concem of Fishing Industry Representatives.

e High technical risk; and

Consideration of:
Selection of HVYDC fransmission over HVAC e Cablelength; and

e Voltage stability.

Selection of Fraserburgh Beach as the preferred landfall | ®  Potentially smpler landownership; and

point s Technically favourable landfall approach.
e High cost;
Monopiles removed as potential substructure e High technical risk; and

e Noise level.

e High technical risk;

e Increased periods of piling noise due to number of

Reduction of the consideration of 3.6 MW turbines across structures required to reach capacity;

all three proposed wind farm sites to solely one site (i.e.
reducing the overall environmental impact through the o Wake effects;

requirement of less machines). L .
9 ) e Technological innovation; and

e Higher capacity easier fo achieve with larger machines.

2.1.9.2 As engineering studies progress the Project detail will confinue to be refined and
focused. The requests for Information (RFI) / Requests for Proposal (RFP) process
and Front End Engineering Design (FEED) process help to develop a single Project,
the environmental effects of which will not exceed the effects of the Rochdale
Envelope assessed and submitted within this Environmental Statement. This
process will be ongoing both during and after the consent determination period.

2-12 Section 1 - The Project



Moray Offshore Renewables Limited — Environmental Statement

Telford, Stevenson and MacColl Offshore Wind Farms and Transmission Infrastructure

ﬂ

2.2.1

2.2.1.1

22.1.2

2213

22.1.4

Rochdale Envelope Approach

A Project Design Statement (PDS), which outlines the proposed infrastructure, and
the construction, operation and decommissioning methods can assist the EIA
process. In the case of offshore wind developments of the proposed scale of the
Project, the developer must apply for consents several years in advance of
commencing the construction process. At this stage, an extensive amount of
engineering design has been carried out. However, much of the infrastructure
(i.e. the larger 7 / 8 MW turbine) is still at the concept stage and will not be ready
until closer to construction.

Detailed engineering will be stepped up again once consents are awarded. This
is because of the costs associated with the detailed engineering process and
particularly because it allows for further development and frialing of novel
techniques and methods which are currently emerging allowing developers to
take advantage of this progress. Therefore, the applications for consent will set
out a scheme of parameters which is known as a Rochdale Envelope. The range
of parameters sets out the maximum and minimum extents of project
components that have been assessed. The effects identified in the assessment of
these components form the scope of the effects that the proposed Project may
give rise to. Therefore, in subsequent phases of the engineering design process,
the development must be within the scope of the scope of the assessed effects.

The concept engineering for the Project has been completed and the range of
concepts suitable for the infrastructure, and construction and operation
methodologies identified. This range of concepts was critically assessed, refined
and narrowed down to produce the Rochdale Envelope. The Rochdale
Envelope for the Project is explained in full in this Project Description. Specific
examples of instances where the Rochdale Envelope has been refined can be
found in Table 2.1-3 in Chapter 2.1 (Assessment of Alternatives).

For the EIA, the realistic worst case scenario based on the opfions within the
Rochdale Envelope has been assessed. The realistic worst case scenario can
vary between receptors, therefore, a summary of the parameters relevant to
each assessment is provided at the start of each discipline impact assessment.

2.2.2 Rochdale Envelope - Parameter Plan

2.2.2.1 Table 2.2-1 and Table 2.2-2 below provide a summary of the component
parameters assessed, which are fully discussed in 2.2.6 and 2.2.7 below.
Table 2.2-1 Wind Farm Parameters
Infrastructure Type Parameter Parameter Range
Number in Site 1 63 to 139 turbines
Number in Site 2 63 to 100 turbines
Number in Site 3 63 to 100 turbines

(WTGs)

Wind Turbine Generators

*The order of site construction of the Telford, Stevenson
and MacColl wind farms will be determined pending
further detailed site analysis, accordingly the order of
build is flexible. If the 3.6 MW turbine is selected it will
only be built out in Site 1.

i
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Infrastructure Type Parameter Parameter Range
Rating 3.6 to 8 MW
Hub height 9710 118 m
Rotor diameter 120t0 172 m
Blade width 42 t0 5.8
Wind Turbine Generators caew range ° m
(WTGs) . .
Max fip height 162 t0 204 m
(continued)
Minimum air draft (i.e. minimum clearance between 22m
blade tip and LAT)
Rotational speed range 4 to 15.1 rpm
Spacing
Downwind 84010 1,720 m
Crosswind 600 to 1,376 m
Work platform size (at base on turbine) 45x 45m
Base width 65m
Substructure & foundation Gravel / grout bed diameter 75m
for WIG's:
Concrete Gravity Base Excavated bed + scour protection diameter 95m
Foundations with Ballast
and a gravel / grout bed Max dredger affected diameter 125m
Max bed excavation depth 5m
Max gravel bed depth 2.5m
Jacket base width 60 m
Substructure & foundation Number of legs / piles 3fo4
for WTG's:
Max Diameter of piles 2.5m
Steel Lattice Jackets with
Pin Piles Max Length of piles 60 m
Max scour protection around each leg plus pile diameter 16 m
Indicative number of strings per site 71012
Capacity of each string Up to 36 MW

Inter-array cabling

Configuration of strings

Branched or looped

Voltage of cabling 33 or 66 kV
Entry / exit method to WTGs and OSPs Jtube
Target burial depth in seabed Tm

e —————————————————————
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Infrastructure Type

Parameter

Parameter Range

Inter-array cabling

(continued)

Protection where burial not achieved

Rock placement,
concrete mattresses /
concrete tunnels / grout
bags, Proprietary steel /
plastic ducting /
protecting sleeves.

Meteorological Mast

Number to be installed as part of the proposed Project

1

Met-mast style and Indicative diameter of monopile 4.5m
substructure & foundation:
Option 1 -Steel lattice met | st fip height at LAT Up fo 150 m
mast on a monopile
Met-mast style and Dimensions are expected to be no greater than those of
substructure & foundation: the gravity base for a WTG
Option 2 - Steel lattice met
mast on a ballasted ) )
concrete gravity base with | Mast tip height at LAT Up fo 150 m
gravel / grout bed
Met-mast style and Dimensions are expected to be no greater than those of
substructure & foundation: the jacket substructure for a WTG
Option 3 - Steel lattice met
mast on a steel lattice Mast fip height at LAT Upto 150 m
jacket with pin piles
Indicative spar diameter 1to2m
Met-mast style and Icallve sp !
substructure & foundation: o .
Indicative spar height from top to bottom c.35m
Option 4 - LIDAR on a
floating spar with moorings | |\ qicative work platform diameter 3m
which are weighted or
hored to th bed
anchoredio fhe seabe Indicative height above sea level 10m
Table 2.2-2 Transmission Infrastructure Parameters
Infrastructure Type Parameter Parameter Range
Number required 3to 6
AC OSPs Indicative topside width x length 100 x 100 m
Indicative maximum height above LAT 70m
Max number required 2
AC / DC OSPs
Indicative dimensions are as per AC OSPs above
Base Width Max 130 m
Substructure & foundation Gravel / grout bed diameter Max 140 m
for OSPs:
Concrete Gravity Base Excavated bed + scour protection diameter Max 160 m
Foundations with Ballast
and a gravel / grout bed Max dredger affected diameter 190 m

Section 1 - The Project
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Infrastructure Type

Parameter

Parameter Range

Substructure & foundation

Max bed excavation depth

Substructure & foundation

for OSPs:
Concrete Gravity Base
Foundations with Ballast
and a gravel / grout bed Max gravel bed depth 2.5m
(continued)
Jacket base width Up to 100 m

Number of legs / piles or suction caissons (Jacket)

Up to 8 legged / 8 piles

Number of legs / piles or suction caissons (Jack up)

4legged / 16 piles

for OSPs:
Steel Lattice Jackets with Diameter of piles 3m
Pin Piles or Suction Caissons
Length of piles 60 m
Or
Steel Lattice Jack-up with Scour protection around each leg plus pile diameter 16 m
Pin Piles or Suction Caissons
Diameter of suction caissons 20m
Scour protection around each leg plus suction caisson 40
- m
diameter
Inter-platform cabling Voltage 220 kV

Peterhead onshore grid conn

ection via Fraserburgh Beach landfall

Export cabling (offshore)

Cable configuration

2 bundles of 2 cables

Cable bundle separation distance

4 x water depth (200 to
800 m), as per regulation

Voltage of cabling 320 kV
Entfry / exit method from OSPs Jtube
Target burial depth in seabed Tm

Protection where target burial not achieved

Concrete mattresses or
rock placement

Cable corridor width

Two x up to 6 m tfrench

Cable corridor length

Approximately 105 km

Export cabling (onshore)

Location Underground
Route length Approximately 30 km
Number of trenches / conduits 1102

Width of tfrenches / conduits

Single trench —two 3 m
frenches

Combined trench - 4 to
5 m tfrench

e
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Infrastructure Type Parameter Parameter Range
Export cabling (onshore) Voltage of cable 320 kV
(continued)
Target burial depth ITm
Number of converter units 2
Onshore converter
substation(s) . .
Compound dimensions 200x 170 m
2.2.3 Introduction
Wind Farm Sites
2.2.3.1 As previously mentioned, MORL holds a Zone Development Agreement with The
Crown Estate for Zone 1 of Round 3, in the Moray Firth. Within the MORL Zone,
MORL has phased the development priorities with the first phase of development
activities happening in the east of the site, the EDA. MORL holds three
Agreements for Lease (AfL) with The Crown Estate for three separate sites within
the EDA (Telford / Stevenson / MacColl). Later phases of development will
concentrate on the western part of the Zone, the WDA (if less than 1,500 MW is
constructed in the EDA). The MORL Zone, EDA and WDA can be seen in Figure
1.1-1, Volume 6 a.
2232 MORL is applying for three consents for the three offshore wind electricity
generatfing station sites within the EDA of the MORL Zone. The sites Telford,
Stevenson and MacColl, which are shown previously in Figure 1.2-2, Volume 6 a
and the area of each site is provided in Table 2.2-3 below. The sites are on the
Smith Bank in the outer Moray Firth, approximately 22 km (12 nm) from the
Caithness coastline. The water depths are between 38 to 57 m (21 to 31 ftm).
Table 2.2-3 Maximum capacities of Telford, Stevenson and MacColl
Telford Stevenson MacColl EDA
Area 93 km? 77 km? 125 km?2 295 km?
Maximum capacity 500 MW 500 MW 500 MW 1,500 MW

2233

2234

Section 1 - The Project

Within the Zone, MORL aims to establish wind power generation to a capacity of
1,500 MW and holds a grid connection agreement for this output. The three
proposed wind farm sites within the EDA, which are the subject of this Project
description, will be developed ahead of any sites identified for the WDA.
Maximum capacity within each individual wind farm site is 500 MW. The EDA is
large enough to allow the entire Project capacity of 1,500 MW to be developed
within its boundaries. If the full 1,500 MW is not constructed within the EDA then
the WDA could potentially be progressed up to a maximum of 500 MW (but within
the overall 1,500 MW capacity for MORL Zone).

The infrastructure associated with the three proposed wind farms will comprise of
the following:

e Turbines and associated substructures and foundations;
e Inter-array cabling; and

J
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e Offshore met mast (within one site only but location to be confirmed) in
addition to the offshore met mast which has already been consented (see
2.2.8 below for further details).

2.2.3.5 Details of the proposed wind farm infrastructure are provided in 2.2.6 below.
Offshore Transmission Infrastructure Owner (OFTO)

2.2.3.6 The three proposed offshore wind farm sites will be connected to the National
Grid using fransmission infrastructure (see 0 below). Although this will be operated
by an OFTO, MORL intends to consent and potentially construct the infrastructure.

Transmission Infrastructure

2.2.3.7 A grid connection agreement is in place with the National Grid at the existing
Peterhead substation (Figure 1.1-4, Volume é a). The transmission infrastructure
that would be required to connect the three proposed wind farms to the
Peterhead substation would include:

e AC offshore substations platforms (OSPs);
e AC to DC converter platforms (AC / DC OSPs);
e Cabling between the AC OSPs and AC / DC OSPs;

e DC export cable from the AC / DC OSPs to the onshore DC to AC converter
substation at Peterhead (including export cable landfall);

e Onshore DC to AC converter substation(s); and

e Cabling between onshore converter substation and onshore AC collector

station.
2.2.3.8 The proposed export cable route and boundary in which fransmission
infrastructure will be located can be found in Figure 1.1-4, Volume 6 a. It is

possible that two of the OSPs will be located within a 2 km buffer area from the
site boundary within the offshore export cable route. This buffer area is indicated
by the dark green section in Figure 1.1-4, Volume 6 a.

2.2.3.9 Plate 2.2-1 below provides a visual summary of the division of ownership

boundaries between the offshore wind farm infrastructure from that of the
transmission infrastructure and that of the National Grid (NGET).

e
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Plate 2.2-1
Peterhead?

Diagram of Ownership of the Required Infrastructure Assuming a Connection at

2.2.4 Wind Resource

2.2.4.1

A preliminary assessment of the wind conditions at the EDA has been carried out
using a hindcast calculation procedure (Plate 2.2-2 below). The operational
Numerical Weather Prediction Model, IRIE, has been run over a ten year hindcast
period. The hindcast has been made with an input of a four daily analysis from a
boundary model field GFS. The wind conditions at the site have been analysed
for the period 01/01/2000 to 01/01/2010. The weather conditions over Moray Firth
are generally ruled by low pressures moving from the Aflantic on a frack between
Scotland and Iceland towards northern Scandinavia. The area is dominated by
westerly flow, giving windy and unsettled weather with frontal passages most of
the year, this westerly direction is dominant most of the year. During the months
of April and May the most marked anomaly appears as a pronounced SE
component due to high pressure.

3 NOTE: Electrical design is indicative only and actual layout will be subject to detailed design optimisation
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Plate 2.2-2 Results of Hindcast Calculation in Moray Firth

2.2.5 Construction Schedule

2.2.5.1 An indicative construction schedule for the three proposed wind farms and the

fransmission infrastructure is shown in Plate 2.2-3 below. The order in which the
sites will be constructed has not yet been determined.

e
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Key Consent Applications Submitted
Determination
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Turbine Foundation and
Substructures Installation

Turbine Installation and Hookup
Inter Array Cabiles Installation
DC Export Cable Installation
Onshore Substation Installation
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Full Generation (1500 MW) A
W Commisioning activities DC Cable [l option for single campaign [ option for two campaigns

Plate 2.2-3

Indicative Installation Programme

*Date against key project consents granted is indicative, assuming 9 month consent determination period.

2252

2253

2254

Construction of the three proposed wind farms and the transmission infrastructure
is expected to take six years from commencement of the tfransmission
infrastructure works to final commissioning of the wind farms. Constfruction of
each single wind farm site could take up to two years with construction of the first
sife commencing in 2015, with fthe installation of the first AC OSP, and the
completion of the third site in Q3 2020. The construction schedule will be 24 hours
a day, 365 days a year.

The six year schedule is based on three key assumptions:

e The sites are constructed sequentially, but there is likely to be overlap in the
construction between one site finishing and the next commencing
construction;

e Each site has a maximum capacity of 500 MW made up of a maximum of
339 turbines over the three proposed wind farm sites (based on the overall
limit of 1.5MW within the EDA). It should be noted that only one wind farm
sife could have maximum of 139 x 3.6 MW turbines (site 1) the other two sites
will have 100 turbines or less and the specific site order has not been
determined yet; and

e  First generation of electricity will begin early in 2016, with full generation by
2020 upon completion of the installation of the third site.

Therefore, if a higher rated turbine is used in a site (and therefore less turbines are
required) or a decision is taken to build a lower target capacity (see Table 2.2-3

0.2
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above) or two or three sites are constructed concurrently, the construction
programme could potentially decrease in durafion. To accelerate the
construction programme, MORL is considering the possibility of having six piling
vessels working simultaneously to install foundations and substructures. This option
may be required in the instance where separate project entities own the three
projects and as such their programme inter—-dependence will be decoupled. In
this instance installation duration will decrease.

2.2.5.5 Up to six AC OSPs are anticipated to be installed at intervals between 2015 and
2019. The actual installation period is anticipated to take less than a month per
substation.

2.2.5.6 The installation of the transmission works will commence in 2015 and offshore
cabling works and AC / DC OSP installation will be completed either in 2016 or by
mid 2018, depending on whether the total capacity is installed in one or two
phases. The construction of the onshore converter substation(s) and the onshore
export cable laying will commence in 2015 and will be completed by early 2016
to allow for first generation. Onshore export cable laying will ideally be
undertaken during the summer months. In areas where there are no obstacles
such as watercourses or roadways, it is estimated that between 200-1,000 m of
cable can be laid per day, depending on the installation method.

2.2.6 Offshore Generating Station

2.2.6.1 The paragraphs under this heading outline the range of concepts for each
category of infrastructure required for the three proposed wind farm sites. Af the
current time, the range of concepts is the same for each site. However, where
the