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NON-TECHNICAL SUMMARY

Hammerfest Strgam UK Limited (HSUK) propose to install a tidal turbine known as the HS1000 at a test berth at the
European Marine Energy Centre (EMEC) tidal test facility in the Fall of Warness off the island of Eday in the
Orkney archipelago. This supporting document provides information on the technical details of the project, with
specific relation to environmental impacts and mitigation measures.

Based on a 300 kW prototype which has undergone field trials in Norway, the design of the HS1000 has gone
through a detailed conceptual phase with adaption for UK tidal conditions. The device has a rated power output of
1 MW and power will not exceed this output.

The installation is to be carried out in May and June 2011. The device will operate for five years with little or no
interference. Visual inspections of the device will take place throughout the five years although more inspections
are likely to occur in the first year. It is anticipated that the nacelle will be brought onshore once for routine
maintenance.

Previous to this document, a scoping consultation was carried out where relevant stakeholders were consulted and
invited to express comments on the project. The main issues of wildlife impacts (such as collision risk and
underwater noise) and navigational safety and risk were common themes raised by stakeholders and these have
been addressed within this supporting document.

HSUK is developing an Environmental Monitoring Plan (EMP) and is keen to work with stakeholders to address any
future concerns and monitoring programmes. HSUK has already been in consultation with EMEC and SNH, to
ensure issues are adequately addressed and lie within SNH monitoring recommendations and any requirements
raised during the consent application process.

A Navigation Safety Risk Assessment (NSRA) has been commissioned from an established risk consultancy, to
assess the risk to navigation posed by the installation, operation and maintenance and eventual decommissioning
of the device. This alongside ongoing communication with EMEC and consultation with navigation stakeholders
has established the necessary actions for mitigating and monitoring any impacts on navigation likely to arise due to
the device. The device will be charted as an underwater object of known size and depth and will lie within the
already charted EMEC leased area for testing of tidal energy devices. Notice of all operations at the test berth will
be issued in line with the EMEC notification procedure.

In addition to navigation risk the other potential issue raised relates to the impact on wildlife in the area, particularly
in relation to potential collision and avoidance associated with seals, cetaceans and diving birds. Tidal technology
is a novel industry and little impact investigation has thus far been carried out, so impacts associated with devices
are largely unknown. Mitigation and monitoring will be applied with this in mind. HSUK have, where possible,
developed technology and methodologies to mitigate potential impacts.

Based on the assessment undertaken and the appropriate mitigation and monitoring proposed by HSUK it is
concluded that the deployment of the HS1000 will not lead to any significant negative environmental impacts. Due
to the novel nature of the technology associated with tidal technology, there remains uncertainty regarding the
potential impacts. This is particularly true with regard to impacts on marine wildlife including collision risk,
avoidance/attraction and disturbance from underwater noise. HSUK will put into practice an Environmental
Monitoring Programme (EMP) which strives to clarify some of the presently unclear issues.
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1 INTRODUCTION

1.1 Background to the project

Hammerfest Stram UK Limited (hereafter “HSUK”) is proposing the installation of a tidal energy device at the
European Marine Energy Centre (EMEC) testing facilities at the Fall of Warness off the coast of Eday in the Orkney
Islands. Installation is proposed to take place in May/June 2011. The device will have a rated capacity of 1 MW of
renewable energy available for export to the grid.

The device, which is known as the HS1000 is based on a 300 kW prototype which has undergone field trials in
Norway. The design of the HS1000 has gone through a detailed conceptual phase with adaption for UK tidal
conditions. ScottishPower Renewables UK Limited (hereafter “SPR”) are working with HSUK on the development
of the device, with SPR taking responsibility for consents and licensing and acting as agent on HSUK’s behalf.

EMEC is a leading organisation in testing commercial scale wave and tidal technologies. As the first centre of its
kind in the world, EMEC has established high standards for environmental performance and has already prepared
an Environmental Statement (ES) for the construction of the tidal test site at the Fall of Warness. This document
represents supporting environmental information for the deployment and testing of the HS1000 device.

1.2 Purpose and scope of this document

This supporting documentation for the device deployment consent applications has been produced by
Xodus AURORA. During its preparation discussions with stakeholders and statutory consultees have been
undertaken to support the applications to deploy a tidal test device.

It should be noted that initial consultation discussed the requirement for an application under the Electricity Act
1989, in which electricity generation proposals over 1 MW offshore must be authorised under Section 36 of the Act.
This in turn stipulates the requirement to undertake a statutory Environmental Impact Assessment
(EIA)/Environmental Statement (ES). HSUK and SPR have made the decision that they will limit the electricity
generation of the HS1000 to a maximum of 1 MW and as such neither S36 consent nor a statutory EIA/ES is
required.

This study has included consideration of the installation, operation and decommissioning of the HS1000 device at
the EMEC Fall of Warness tidal test site, Orkney (see Figure 1.1). The HS1000 device is to be installed at the test
berth 1 within the tidal test site. This document considers the tidal device together with any seabed infrastructure
required to connect it to the offshore end of the EMEC cable.

1.2.1 Document structure

The document is split into a number of sections following the process through which potential environmental
impacts of the device have been considered. The key premise of the document is to identify all possible impacts
and to look at those identified as significant in greater detail to inform Marine Scotland and its advisors. It also
provides a framework for developing an Environmental Monitoring Programme (EMP).

Table 1.1 Explanation of document sections
Section Title Explanation

1.4 Legislative framework Consideration of relevant policy, legislation and guidance relating to
the testing of a tidal energy device

15 Consultation A summary of stakeholder responses to Scoping and an indication of
where each issue has been addressed within this document

2 Project Description A detailed description of the proposed project including timescales,
methods, device structure and possible accidental events
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Section Title Explanation
3 Key Environmental | EMEC Monitoring Advisory Group (MAG) Environmental Sensitivities
Sensitivities table, incorporating site specific context and discussion of nearby
conservation areas
4 Environmental Identification and discussion of all potential environmental impacts
Assessment associated with each phase of development, presented in tabular
format with proposed mitigation measures and residual risk ratings
5 Assessment of Potential | Detailed discussion of those impacts identified in Section 4 with a
Key Impacts residual impact of moderate or higher, and those potential impacts of
unknown significance
6 Mitigation and Monitoring | A framework strategy for the EMP and a register of commitments
Strategy made throughout the document
Figure 1.1 Location of tidal test berth, Fall of Warness, Orkney
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1.3 Legislative framework
The following consents are likely to be required prior to installation of the turbine at the EMEC facility:

- FEPA Licence — Section 5 Food and Environment Protection Act (FEPA) 1985 Part Il;
- Section 34 — Coast Protection Act (CPA) 1949; and
- European Protected Species (EPS) Licence.
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Consideration has also been given throughout the project to the EU Birds Directive and the EU Habitats Directive,
including the need for Habitats Regulations Assessment (HRA) and associated Appropriate Assessment (AA).

Developers wishing to deploy devices for testing at EMEC are required to submit supporting environmental
information which considers the possible range of impacts their device may have on the receiving environment.
This process is important as it will help identify sensitive environmental receptors and possible navigational risks at
the test site and therefore put in place mitigation measures to minimise any anticipated negative impacts. This
supporting document will be supplemented by the subsequent production of a detailed EMP.

EMEC has in place a seabed lease under the Crown Estate Act 1961 for the Fall of Warness tidal test site.

EMEC manages and assists with the licence application process. In addition the EMEC developer guidance
advises developers to demonstrate the consideration of environmental issues in the planning, design and
decommissioning of its test devices (EMEC 2005a).

1.4 Consultation

As part of the CPA and FEPA consent applications consultation was undertaken in late 2009 and early 2010 with
the following organisations: Marine Scotland, Maritime and Coastguard Agency (MCA), Northern Lighthouse Board
(NLB), Orkney Fisherman’s Association (OFA), Orkney Islands Council (OIC, Marine Services), Royal Society for
the Protection of Birds (RSPB), Scottish Environment Protection Agency (SEPA), Scottish Government (Coast
Protection Act, CPA) and Scottish Natural Heritage (SNH). Some issues and areas of concern were raised during
these consultations, which are summarised in Table 1.2. All issues have been considered by HSUK and are,
where appropriate, addressed within this document.

Initial consultation discussed the requirement for an application under the Electricity Act 1989, in which electricity
generation proposals over 1 MW offshore must be authorised under Section 36 of the Act. A decision was made to
limit the electricity production of the HS1000 to 1 MW meaning neither an S36 consent or statutory EIA/ES is
needed. Appropriate consideration has been given to reflect this when addressing the concerns raised during
consultation.
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Table 1.2 Summary of consultee responses
Organisation Issue Raised Response Section
Seal collisions with operational This has been considered.
turbines (in particular in relation to Methodologies to monitor the collision .
: . . . Section 3
protected species - harbour seals at | risk of the turbine are being Section 6
Sanday SAC and grey seals at Faray | considered alongside design and
and Holm of Faray SAC) practicality
Information to inform the Habitats
Regulations Assessment has been
provided as well as consideration of
appropriate and practical mitigation
and monitoring
The HS1000 tidal device could result Underwater noise _stughes carried out
. . ; on the 300kW device in Norway .
Scottish Natural in actions listed as offences under the rovide initial indications of the Section 6
cotlish Natura Habitats Regulations in respect of b S . Appendix C
Heritage . acoustic signature of the turbine.
cetaceans, such as noise and : L
collision risk Further underwater noise monitoring
(SNH) specific to this site are under
consideration
Methodologies to monitor the collision
risk of the turbine are being
considered alongside design and
practicality
Any onshore works will be within
Land based works may have the EMEC's compdour? d onhEgay V\.’h.'ChI /
otential to affect otters was consente t.roug the origina N/A
P EIA for the test site and therefore
outside the scope of this report
Consideration of environmental . Section 3
e . These have been considered ;
sensitivities and key conservation throuahout this document Section 4
designations in the area 9 Section 5
. . . Section 3
CITES Append|x lll species basking Collision risk and disturbance to Section 4
shark are likely to use the area for . ! :
. basking sharks has been considered Section 5
passage and feeding :
Section 6
Underwater noise studies carried out
on the 300kW device in Norway
L o . provide initial indications of the Section 6
Noise issues during installation and S . .
. acoustic signature of the turbine. Appendix C
operation : -
Further underwater noise monitoring
specific to this site are under
consideration
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Organisation Issue Raised Response Section
This has been considered.
Methodologies to monitor the collision
risk of the turbine are being
considered alongside design and
practicality
Scottish Natural
Heritage A detailed monitoring strategy should Eotennal effects qf the device on the .
. : S ; ydrographic environment were Section 6
be submitted including interaction of ; . ; ;
(SNH) . - covered in the original tidal site EIA
the device wildlife and the which indicated that operations of
downstream effects of the device o atop
individual test devices would not
result in any significant modification
An EMP will be developed in
consultation with SNH prior to
commencement of installation
activities
Antifoulants, lubricants and anti- All potential discharges to sea and
corrosives. Advocate the use of ultra | accidental events have been .
. . . . Section 2
smooth surfaces and out of sea considered, including contingency
maintenance over anti fouling paints plans
. : . . Prior to the installation there will be no .
Site preparation for installation . : Section 2
seabed preparation required
Proposed decommissioning strategy Section 2
Plan and possible impacts of included in this document. In addition Section 4
decommissioning a decommissioning programme will .
Section 5
be produced
Marine Scotland Preparanpn of the seabed_ prior to Prior to the installation there will be no _
construction may be required on a seabed preparation required Section 2
separate FEPA license prep q
Provision of a Gantt chart for each A Gantt chart has been developed for .
. . . . Appendix A
installation stage each stage of the installation
Potential effects of the device on the
hydrographic environment were
: covered in the original tidal site EIA .
Hydrodynamics of the substructure which indicated that operations of Section 2
individual test devices would not
result in any significant modification
What type of vessels will be involved Information is provided on the types Section 2
in positioning the substructure of vessels to be used
Details on foundations and weights Information is provided regarding Section 2
for FEPA application foundations and weight
Timescales and contingency plan for | Timescales and contingency plan for .
. . . Section 2
maintenance maintenance have been considered
All cable work to shore in the tidal test
site is the responsibility of EMEC and
: is therefore out with the scope of this | Section 1
Have the cables coming onshore . ;
been trialled in Scottish waters document. Depending on micro- .
siting, HSUK will need to install 50- Section 2
150 m of cable between the device
and the EMEC cable
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Organisation Issue Raised Response Section
This has been considered.
Methodologies to monitor the collision
risk of the turbine are being
considered alongside design and
practicality Section 3
Seal and otter collision Any onshore works will be within Section 6
EMEC’s compound on Eday which
was consented through the original
EIA for the test site. Marine works will
not be within the normal otter range
(out to 10 m water depth)
Underwater noise studies carried out
on the 300kW device in Norway
provide initial indications of the
Underwater noise relating to acoustic signature created by the
cetaceans and migratory fish turbine. Further underwater noise
monitoring specific to this site is under
consideration
SFPA Have not listed any specific concerns
associated with the development }
Orkney Islands Position of device not the same in Lp_canon cqordmates (prior to micro- Section 1
Council (OIC) . siting) and figures have been :
: . map and script - . Section 2
Marine Services provided and are now consistent
. Water depth was recorded as 52 m
_Dep_th of water at site _stat_eq as 52m below chart datum by IX Survey in Section 2
is this correct? OIC think it is less 2009
Accidental events such as
Provision for detached parts and c_omlpg_nents be_gomw_lg deftaﬁh_ed Section 2
identification of buoyant parts (inclu ng consi eration of their Section 5
potential buoyancy) have been
considered
Potential navigational risk to Orkney Nawg;ﬂon Risks have beehn Section 5
Ferries considered and an NSRA has been Appendix D
undertaken
N.orthern NOt'.f'.Cat.'on to Mariner prior to - This has been considered in the Section 5
Lighthouse Board | positioning of well marked and lit NSRA A di
ppendix D
vessels
NSRA should include procedures This has been considered in the Section 5
relating to detached parts NSRA Appendix D
Notification of device location to This has been considered in the Section 5
Hydrographic Office NSRA Appendix D
Dynamic Positioning Vessels will be
used and therefore no mooring
Planning of moorings during requ?rements. Will be a potential _
installation requirement to temp(_)rarl_ly buoy_the Section 2
ballast packages during installation.
This has been considered in the
NSRA
Proposed decommissioning strategy
Decommissioning method and included in this document. In addition Section 2
timescale a decommissioning programme will
be produced
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Organisation Issue Raised Response Section
Royal Society for
th_e Protection of Methodologies to monitor the collision
Birds (RSPB) o . ! .
Monitoring to gauge effects on risk of the turbine are being .
L ; . . . Section 6
biodiversity considered alongside design and
practicality.
Maritime and The device should be marked to This has been considered in the Section 2
Coastguard UKHO requirements NSRA
Agency (MCA) The HS1000 device will be deployed
at an existing EMEC test berth and
. connect to an existing EMEC cable.
New cables should be subject to a Depending on micro-siting, HSUK will | N/a

site specific NSRA

need to install 50-150 m of cable
between the device and the EMEC
cable
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2 PROJECT DESCRIPTION

2.1 Introduction

HSUK are proposing to install a tidal device known as the HS1000 at the EMEC tidal test site. The HS1000 will
have a rated capacity of 1 MW and is based on an existing 300 kW prototype device which has undergone
extensive testing in the fjords of northern Norway. Testing on the 300 kW device has highlighted the effectiveness
of the patented operation methods including a successful installation and reinstallation operation for the device
(one of few examples worldwide). The testing period also provided information on the reliability and performance of
individual components. Information gathered from the testing period has been used to inform and optimise the
design and development of HS1000.

The design of the HS1000 has undergone a detailed conceptual phase with adaption for UK tidal conditions and an
increased output from 300 kW in the prototype to 1MW in the HS1000 device.

2.2 Technology

The technology is an evolution of a horizontal axis wind turbine (see Figure 2.1), and there are many similarities in
the design of the structure and drive train. However the density of water as compared to air means that the rotor
diameter is considerably less than would be required for an equivalent rated wind turbine. The turbine
characteristics also incorporate a much slower rotation and tip speed. The nacelle does not yaw like traditional
wind turbines. The blades of the device pitch to maximise the energy extracted from the tidal currents and are able
to extract energy in both ebb and flood tide. The rotating blades turn a low speed shaft to the gearbox. The
gearbox increases the speed of rotation to allow generation at network frequency.

Figure 2.1 Pictorial representation of prototype Hammerfest tidal device
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2.3 Location of device

The proposed location of the HS1000 device lies directly south of Seal Skerry, within the EMEC tidal test site, off
the west coast of Eday. Figure 2.2 shows detailed information regarding the location and bathymetry at the
proposed site.

The device will be located at 59° 08.5231 N, 2°49.0530 W. The feet of the device will have an area of contact with
the seabed of 32.97 m* the overall footprint at this location will be approximately 200 m?, In addition there will 50 -
150 m of cable connecting the device to the EMEC cable.

2.4 Schedule of operations

The first operation on site will be the installation of the substructure and ballast to the seabed. This will take place
in May to June 2011. Cable connection will occur next and finally the nacelle will be lowered onto the support
structure and the turbine commissioned. Nacelle installation will also take place in May to June 2011. The
commissioning phase will then commence and is expected to last one month.

The schedule is designed so that the support structure and nacelle will be installed on a neap tide, ensuring the
most favourable conditions for the operation. The operation is dependent on the correct tidal and weather window
coinciding; a slip in the programme due to adverse environmental conditions would mean installing during the next
most suitable neap tide.

Once fully commissioned, the HS1000 turbine will operate autonomously for approximately five years with the
option to extend to an additional five years.

For the detailed proposed schedule of the key tasks of the proposed installation at EMEC, please refer to
Appendix A.

2.5 Onshore facility requirements

Any onshore works will be within EMEC’s compound on Eday which was consented through the original EIA for the
tidal test site and therefore outside the scope of this report.
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Figure 2.2 Device location within the EMEC tidal test site
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2.6 Device structure and operation

The design of the device has been considered to ensure it can meet the conditions of the environment within which
it is intended to operate. The 300kW device operated successfully in Norway for over 4 years. The device will
undergo independent third party certification prior to deployment at EMEC.

The device incorporates a substructure (see Figure 2.3), which will include a self-levelling device at the top to allow
the turbine rotor to face squarely into the current. The substructure will be seabed mounted and incorporate gravity
based foundations using three ballast packages with a combined weight of approximately 800 tonnes in air.

Gravity based foundations enable ease of removal at decommissioning. The nacelle can be removed from the
substructure for maintenance purposes. Other than the gravity base the device has no other requirements for
mooring or anchoring to the seabed.

Supported on the substructure is a nacelle, comprising a 21 m diameter rotor with a blade length of 8.98 m. The
nacelle will not rotate, but the turbine blades will pitch according to the direction and speed of the tidal flow.
Table 2.1 outlines indicative overall dimensions of the device.

The device will be connected to the existing EMEC cable via a short umbilical cable. The end point of the EMEC
cable is located at 59°08.479'N, 02°49.080'W (353296E 1028567N) and is expected to be approximately 50 —
150 m from the device.

In the event of a cable failure or unsuitability of the EMEC cable it is important that tests can continue. A loadbank
may be mounted on the rear leg of the device which will be used to dissipate the electricity generated from the
device. This loadbank would not be attached separately to the seabed and will not increase the footprint of the
device.

No subsea transformers are required.

Table 2.1 Dimensions of the HS1000 tidal turbine

Iltem Specification (m)
Support structure height 22
Nacelle centreline height above seabed 22

Blade length 8.98

Rotor diameter 21

Height to blade tip above seabed 325

The weight of the substructure will be approximately 160 tonnes in air, increasing to 320 tonnes when the weight of
the nacelle is included. This estimated mass excludes the three gravity base securing masses, known as ballast
packages, which will together comprise approximately a further 450 tonnes in air.

The tidal flow will rotate the turbine rotor blades and power a generator in the nacelle. The dimensions of the rotor
diameter have been designed to accommodate site specific requirements in regard to technical, navigational and
environmental conditions such as water depth and tidal resource. The maximum power output of the turbine, rated
at a water speed of 2.7 m/s, is 1 MW.

The HS1000 device uses a pitch control mechanism to control power output. This mechanism works by monitoring
output and using a hydraulic system to feather each of the three blades, thereby controlling hydrodynamic lift and
the torque produced. This ensures that power output is capped at 1 MW. In addition the device is fitted with one
mechanical brake. This control method has been extensively proven by the prototype device in Norway which was
operated successfully for four years before being removed for research and then re-installed in August 2009.
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Figure 2.3 lllustration/drawing of the HS1000 tidal turbine
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2.7 Installation
The installation of the device will comprise of two main operations, both occurring in May to June 2011:

- Substructure and cable installation
- Nacelle installation

Operations will be scheduled to take place during daylight hours; however, as mitigation to delays, operations may
need to take place during the hours of darkness if a period of slack water occurs at this time. At the proposed
installation date hours of day light will be in the region of 20 hours.

2.7.1 Site establishment and vessel requirements

Prior to installation of the device no seabed preparation will be required. It is intended that a Dynamic Positioning
(DP) vessel will be used for installation. The vessel will remain in position by operation of its dynamic positioning
thruster system. Table 2.2 provides details of the vessels involved with the different activities and the number of
days that the vessels will be on site. Detailed vessel specification for the vessels likely to be used is included in
Appendix A.

Table 2.2 Vessel activities

Activity Type of vessel No. of days on site over a5
year period

Installation of substructure DP heavy lift 1

Cable connection DP 3

Nacelle installation DP heavy lift 1
Maintenance — ROV surveys DP 9 (over 5 years)
Maintenance — nacelle removal DP heavy lift 1
Decommissioning DP heavy lift 2

2.7.2 Substructure (including ballast) installation and cable connection

The three ballast packages will be lifted to the seabed and buoyed off for later pick up and placement. This
ensures that once the substructure is positioned, the time it remains with no ballast in situ is kept to a minimum.

At an acceptable tidal velocity towards slack water the substructure will then be lowered to the seabed from the
vessel using a crane. The orientation and attitude of the structure will then be checked via acoustic positioning and
verified by ROV. The lifting slings and tag lines will then be released by the ROV. The ballast packages will then
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be lifted into the ballast receptacles on the support structure. This will be monitored by ROV before the ballast
lifting wire is released.

Following installation of the substructure and ballast packages the umbilical cable will be installed to connect the
substructure to the EMEC cable. The EMEC cable termination is lifted and the umbilical cable is connected. Cable
tests will then be carried out prior to the umbilical cable being laid towards the substructure. An ROV will remove
the wet mate receptacle protection caps and connect the Medium Voltage (MV) cable from the substructure to the
corresponding receptacle at the end of the umbilical. Instrumentation packages will connect the umbilical to the
substructure.

In the event that the EMEC cable is not suitable a loadbank will be used, this is discussed in section 2.9.4.

An as-installed survey is then carried out using ROV, followed by demobilisation of the vessel and equipment.

2.7.3 Nacelle installation

In advance of a slack tide the nacelle will be lifted from a heavy lift DP vessel ready for immediate deployment. At
maximum allowable tidal velocity the nacelle will be lowered using guide lines. Once the nacelle is landed it will be
locked using ROV. The MV cable is then mated to the nacelle.

An as-built survey is then conducted using ROV, followed by demobilisation of vessel and equipment. The DP
vessel is expected to be on site for one day during the installation of the nacelle.

2.8 Materials

Table 2.3 lists the main material types which comprise each part of the tidal device (including reference to material
safety data sheets (MSDS) where appropriate).

Table 2.3 Table of deposits on the seabed

Material Grade/Spec Quantity Comment
Carbon Steel (nacelle, ballast, 1120 tonnes

substructure)

Duplex stainless steel (cable <100 kg

connectors)

Aluminium (anodes) 350kg

Bronze (seals) <100kg

Glass reinforced polymer (nose 4 tonnes

cone)

Glass/carbon/epoxy composite 12 tonnes Initial estimate
Battery TBC Inside sealed nacelle
Paint NORSOK M-501 300 litres Initial estimate
Antifoulants Intersleek 900 100 litres

Lubricant (Hub) Oils <1500 litres

Lubricant (Gearbox) Oils <750 litres

Lubricant (Hydraulics) Oils <600 litres

Lubricant (Main bearing) Oils <300 litres

Lubricant (Generator) QOils <100 litres

2.9 Subsystems

Figure 2.3 shows the principal subsystems contained within the nacelle. These are described under the section
headings which follow.
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Figure 2.3 Diagram to show principal subsystems of the tidal device
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2.9.1 Power conversion system

The nacelle of the device will have a power rated capacity of 1 MW, although the device will not be continuously
generating at this power level.

The rotational speed of the turbine blades at the rated power output of 1 MW will be 10.2rpm with a blade tip speed
of 11.2 m/s. The blades pitch in order to maximise the energy extracted from the tidal currents during normal
operation. During normal stop and emergency stop of the turbine, the pitch mechanism will assist in slowing down
the turbine.

The gearbox will step up the rotational speed to the generator. This is a similar arrangement to that found in many
wind turbine designs. The low speed shaft connects the gearbox to the turbine rotor. The gearbox increases the
rotational speed to allow the generator to produce electrical output at the required frequency for network
connection. Electrical power is then transferred to shore via the connecting power and control cable.

The blades and nacelle are designed to be negatively buoyant.

2.9.2 Mechanical brake

A mechanical brake will be located on the high speed shaft between the gearbox and generator. This, in
conjunction with the pitch control system will allow rotation of the device to be stopped in an emergency and for
maintenance and inspection purposes.

2.9.3 Cooling system

A number of components within the nacelle produce heat during their operation. This is removed by a common
cooling system which is cooled, via a heat exchanger, by water from the external environment. The main heat
producing components in the nacelle are:

- Main bearings
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- Gearbox
- Generator

The cooling system will result in slightly elevated temperatures around the device. During operation the heat
exchanger will discharge heat into the tidal stream. Due to the continuous flow of water past the device and
subsequent mixing and dispersion within a large body of open water, the device will not result in a build-up of heat
within the local environment. The temperature increase resulting from the cooling system is expected to be
negligible.

2.9.4 Loadbank system

If required, a loadbank will be mounted on the rear leg of the substructure. Its dimensions will be approximately 2 x
3 x 4 m and weigh 4 tonnes. The loadbank will help dissipate any electricity generated should the EMEC cable to
shore not be functioning correctly. It is expected that under full capacity there will be a temperature increase within
one metre of the device of about 0.02 °C. The loadbank will be coated in the same material as the substructure.

2.9.5 Lubrication and hydraulic systems

The main bearings, gearbox and pitch mechanism require lubrication and this is provided for by up to four sealed
oil lubrication systems. To enable the three to five year service interval of the device to be achieved, the lubrication
systems contain multiple high quality filtration systems.

Lubrication of the generator is provided through a small inventory of grease contained within the bearings.

A hydraulic system will exist to provide actuation as part of the pitch control mechanism. In addition the hydraulic
system may be used to operate the mechanical brake. The hydraulic system will be sealed and contain an
inventory of oil.

2.9.6 Nacelle Sealing

The nacelle will be a fully sealed unit. The seal will be a water lubricated seal designed to retain a dry internal
environment to protect the sensitive systems contained within it. Should any water ingress occur, it will be
monitored via a bilge and level alarm. Water collected will be retained within the nacelle until it is removed to land
during a servicing operation. Water will then be drained, and disposed of in an appropriate manner.

2.9.7 Control system

The device can be controlled remotely via the SCADA connections and control system. These are used to start
and stop the turbine, pitch the blades and operate the onshore electrical equipment to allow grid connection. They
also communicate with the various operating systems and condition monitoring systems to provide status reports
and alarms on a wide variety of performance indicators such as generator temperature, voltage, and water ingress
amongst others. Under normal operating conditions the device can be operated automatically and does not require
constant supervision to optimise output and carry out start up and shut down operations. However, it is possible to
manually intervene with the device using the control systems.

2.10 Corrosion protection

In compliance with North Sea standards, cathodic protection will be provided in the form of an aluminium sacrificial
anode.

2.11 Antifouling system

Methods for preventing marine growth (prevention and removal) will be investigated during the testing period at
EMEC. Currently a combination of copper and thermoplastic based proprietary paints is proposed.

A method for cleaning marine growth from the blades is also currently in development and will be tested on the
prototype installed at EMEC.

2.12 Atmospheric emissions

No atmospheric emissions will be produced by the device during operation; however emissions will be produced by
the vessels used to install, maintain and decommission the device at the test site location. Estimated emissions for
each stage of the device’s life are given in Table 2.4.
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Calculation factors are based on UK Qil and Gas emissions factors and the Institute of Petroleum (2000) provide
guideline fuel consumption figures, which estimate a fuel consumption of between 18 and 20 tonnes per 24 hour
day. This fuel consumption factor is an estimate for a working DP vessel and working heavy lift DP vessel.

It is assumed for these calculations that only one vessel will be required on site at any given time. Cable
connection and general maintenance will be carried out from the smaller DP vessel but should nacelle recovery be
required for maintenance, a heavy lift DP vessel will be used.

The atmospheric emissions produced in Table 2.4 are given as the total emissions for the five year testing period.
Based on DEFRA (2007) figures for UK emissions in 2006, the emissions for the whole project are equivalent to
0.004% of the UK’s yearly emissions. However, it should be considered that when the 1 MW device is
commissioned this will give a CO, saving for the energy production sector.

2.13 Device marking
Device marking is discussed in detail in the NSRA.

2.14 Maintenance and servicing requirements

The nacelle of the device is designed to be removable from the substructure for maintenance. Upon removal of the
nacelle for maintenance purposes it will be transported to shore and not maintained in situ. It will then be
transported back to the site and reinstalled after maintenance activities have been completed. This will be carried
out using a heavy lift DP vessel which is expected to be on site for one day.

The device can also be visually inspected with the use of an ROV.

The device is designed for a maintenance interval of three - five years. During this period it is intended that no
significant intervention activities will be required. Between two and six ROV inspections will be made of the device
during the first year of testing. For these inspections a ROV will be deployed from a DP vessel. The vessel will be
on site for a period of one day. Observations recorded during the first year will be used to determine the inspection
interval used beyond this time, and it is expected that the inspection interval will be lengthened. Presently it is
estimated there will be a requirement for three further inspections after the first year.

During the operating history of the 300 kW prototype the device operated reliably in-situ for four years and did not
have to be removed for maintenance as a result of faults. On removal of the device for forensic examination to
assess component wear it was found all components to be in a good state of repair and the device was redeployed
in the same location in August 2009.
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Table 2.4 Atmospheric emissions (Institute of petroleum, 2000)
Fuel consumption Atmospheric emissions (tonnes) (2 d.p.)

Phase Vessel Days

(tonnes/day) co, co NOy N,O SO, CH, vOC
Installation of Heavy lift 20 1 64.00 0.17 0.73 0.00 0.00 0.00 0.02
substructure
Cable connection Small DP 18 3 172.80 0.45 1.97 0.01 0.00 0.01 0.06
Nacelle installation Heavy lift 20 64.00 0.17 0.73 0.00 0.00 0.00 0.02
Maintenance — ROV | Small DP 18 9 518.40 1.34 5.90 0.04 0.00 0.02 0.19
Maintenance — Heavy lift 20 1 64.00 0.17 0.73 0.00 0.00 0.00 0.02
nacelle
Decommissioning Heavy lift 20 2 128.00 0.33 1.46 0.01 0.00 0.00 0.05
TOTAL 17 1011.20 2.62 11.50 0.07 0.00 0.03 0.38
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2.15 Decommissioning

Prior to decommissioning a Decommissioning Plan will be submitted to DECC in line with the Energy Act 2004. The
decommissioning procedure is virtually a reversal of installation. A heavy lift DP vessel will be used for
decommissioning and is expected to be on site for two days. The five phases of decommissioning will be:

- Lift and removal of the nacelle;

- Subsea cutting of umbilical cable;
- Removal of ballast packages;

- Lifting of substructure; and

- Recovery of umbilical cable.

2.16 Accidental events

The device will contain oils for lubrication and hydraulic fluids. These will be recognised marine standard
substances appropriate for the device and the environment.

The device is equipped to allow remote access and control, and this will allow it to be controlled via a suitable
connection. A control computer will be located at the Eday substation and a further control location may be
established at EMEC’s Stromness data centre and through the remote access, the system will be accessible from
anywhere.

In the event of a mechanical failure the device control system will shut the system down. This is achieved by
pitching the blades to shed power, and by activating the mechanical brake to halt turbine rotation.

The following contingency arrangements will be in place to minimise the impact of any accidental events:

- An Emergency Response Plan which will be the responsibility of HSUK will be developed in conjunction
with EMEC and will dovetail with Emenrgency Response Plans already put in place by EMEC;

- All vessels used will be audited in line with the developers procedures; and

- Vessels will be required to carry oil and chemical spill mop-up kits and have a Shipboard Oil Pollution
Emergency Plan (if appropriate) in place.

A hazard identification and risk assessment (HIRA) will be carried out under the EMEC permit to work system to
ensure that risks arising during the installation and operational phases are effectively managed. Table 2.5
summarises the key accidental events likely to be associated with deployment of the HS1000 device at the EMEC
tidal test site.
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Table 2.5 Accidental events
Event Detection Potential Impact Mitigation

mechanism
Loss of equipment Visual Damage to equipment, Sea fastening of all temporary items to deck will be undertaken in
(support structure, damage to vessel, injury to | accordance with the conditions of the vessel class and will be
ballast packages, crew (possibly fatal) approved prior to acceptance of sail away by independent third
nacelle) during transit party warranty surveyor
Loss of equipment Visual Ballast packages or Lifting operations will be conducted using appropriately rated lifting

(support structure,
ballast packages,
nacelle) during
installation

Crane will register

sudden loss of weight

equipment will sink to the
seabed resulting in damage
to equipment being
installed or equipment
previously set down.

equipment and lifting gear maintained and examined in accordance
with a suitable scheme meeting regulatory requirements. The
marine contractor selected will be assessed for competency and
use suitably qualified and experienced personnel (SQEP)

Installation methodologies and procedures will be subject to an
appropriate risk assessment

EMEC has a series of Emergency Response Plans (ERPs) and
Standard Operating Procedures (SOPs) and all plans drawn up by
HSUK will be fully integrated with these

Nacelle detaches from
support structure during
operation

Visual

Loss in power
production

Negatively buoyant and
sink to seabed

Engineered to very high safety factors and tested for fatigue

Blades brake off from
nacelle during operation

Decrease/loss in
power production

Negatively buoyant and
sink to seabed

Blades have been engineered to very high safety factors and tested
for fatigue

Situation develops that
requires shutdown of the
device for safety
reasons e.g. a grid fault
or marine operational
emergency

Warning from
external parties

Turbine can be remotely
shutdown. No further
impact to turbine expected

An Uninterruptible Power Supply (UPS) at the EMEC compound on
Eday will ensure power for up to 24 hours to the turbine in the event
of loss of grid connection

Oil spillage from vessels

Visual

Pollution of water and
nearby coast

Vessels will have emergency procedures and where relevant
Shipboard Marine Pollution Emergency Plans (SOPEPS) in place
that will be implemented in the event of a spill/wider emergency

Oil leak from nacelle

Level and pressure
sensors will detect
changes in the oil
levels

Pollution of water

Only small inventories of oils within the nacelle

Nacelle is sealed and at atmospheric pressure. Leakage only
possible from high to low pressure and therefore only seawater
leakage into nacelle or hub possible. Such leakage will be detected
by the controls system and HSUK notified by alarm
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3 SUMMARY OF KEY ENVIRONMENTAL SENSITIVITIES

The environmental characteristics of the Fall of Warness tidal test site have been investigated as part of the site
development EIA (EMEC, 2005) and subsequent environmental monitoring undertaken by EMEC (SMRU, 2007,
2008). Since 2005 marine wildlife monitoring has been carried out on the tidal test site to establish a baseline of
marine wildlife (seals, cetaceans and birds) activities in the waters of the tidal test site. In addition SPR has
undertaken a seabed survey to characterise the seabed at the deployment site.

EMEC, together with SNH has compiled an environmental sensitivities chart for the Fall of Warness tidal test site
[(EMEC, 2005a) and amended according to data from EMEC Tidal Site Wildlife Observations (2005 —present)].
This is presented in Table 3.1 below. Additional notes to put the SPR test berth location into context have been
added in bold italics. The bold line around specific months indicates the months during which installation
(substructure and nacelle) and decommissioning operations are likely to take place.

Table 3.2 summarises the conservation interests in and around the EMEC tidal test site of relevance to the offshore
deployment of the HS1000 tidal device. The locations of these sites are illustrated in Figure 3.1.

Table 3.1 Seasonal variation of key offshore environmental sensitivities (from EMEC, 2010)

Harbour Seals

Harbour seals pup in early June and July, and this is followed by a moulting period in late July
and early August. The closest haulout sites are at Seal Skerry, The Graand (on the south
coast of Eday) and on Muckle and Little Green Holms, with a European protected population
on the near by island of Sanday. The key issues to consider are collision risk and
construction/operation/decommissioning disturbance.

HSUK Site Context — Harbour seals from Sanday SAC, approximately 30 km from the
proposed test berth, may potentially use the Fall of Warness to travel between haulout
sites. The Seal Skerry harbour seal haulout is located 3 km to the north of the
proposed test berth.

The grey seal breeding season is from early October to late November. The moulting period
follows in January to March (females), and March to May (males). Grey seal breeding
colonies are located adjacent to the site on Muckle and Little Green Holms, with a European
Protected SAC to the north on the islands of Faray and Holm of Faray. The key issues to
consider are collision risk and construction/operation/decommissioning disturbance.

HSUK Site Context — Grey seals from Faray SAC, approximately 10 km from the
proposed test berth, may potentially use the Fall of Warness to travel between haulout
sites. Muckle Green Holm grey seal colony is located 3 km to the south west of the
proposed test berth. EMEC observations of marine mammal surface activity indicate

grey seal concentrations may be greatest closer to the coast.
Harbour Porpoise

There are no resident populations of Harbour Porpoise, however from observations a
moderate number of sightings have been made in the months from July to September. This
species has a large ranging nature and it has been suggested that they move offshore during
the winter. They are also a European Protected Species. The key issues to consider are
collision risk and construction/operation/decommissioning disturbance.

HSUK Site Context — Harbour porpoise are likely to be present at the proposed test
berth.
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Cetaceans Jan | Feb | Mar | Apr § May Jun J§ Jul | Aug | Sep | Oct | Nov | Dec

Minke whale, Risso, Orca and White-beaked dolphins have been recorded in the Fall of
Warness during the summer months. They carry a high European Protective Species status,
but are present in extremely low numbers with a sporadic occurrence. The key issues to
consider are collision risk and construction/operation/decommissioning disturbance.

HSUK Site Context — Cetaceans are likely to be present at the proposed test berth.

Birds Jan | Feb | Mar | Apr | May Jun || Jul | Aug | Sep | Oct | Nov | Dec

Bird species are present all year round and of note there is a cormorant breeding colony on
Little Green Holm (April-June) adjacent to the test site. The key issue to consider is collision
risk.

HSUK Site Context — All bird species are protected under the Wildlife and Countryside
Act, 1981, which prohibits the killing, injuring, taking or selling of any wild bird or their
nest or eggs, in the case of the tidal test site particular attention is given to diving
birds. Little Green Holm cormorant breeding colony is located approximately 3.5 km to
the south of the proposed test berth.

Finfish and Shellfish Jan | Feb | Mar | Apr [ May Jun J Jul | Aug | Sep | Oct | Nov | Dec

The site (and Orkney as a whole) is located within spawning and nursery areas of a number
of fish species.

HSUK Site Context — Proposed test berth is a very small location relative to the much
larger spawning and nursery areas which cover wider areas than Orkney as a whole.

Basking Sharks Jan | Feb | Mar | Apr | May | Jun J| Jul | Aug | Sep | Oct | Nov | Dec

From the wildlife observations, low numbers of basking sharks have been sighted in late
summer and are regularly spotted in Orkney waters during the summer. They are usually
seen along the tidal fronts where mixing water increases the zooplankton population on which
they feed and are a UK BAP priority species. The key issues to consider are collision risk and
construction/operation/decommissioning disturbance.

HSUK Site Context — Basking sharks likely to be present at the proposed test berth.

Otters Jan | Feb | Mar | Apr f May Jun J§ Jul | Aug | Sep | Oct | Nov | Dec

A few sporadic otter sightings have been recorded over the past few years in the shallow site
waters. Otters normally cub in the winter months in Orkney, although they can breed at any
time of the year. They are a European Protected Species (EPS) and the key issue to consider
is and disruption caused by shore based works.

HSUK Site Context — No onshore works outwith those already consented in the original
tidal test site EIA proposed.

Key: . Unclear due
v Moderate Low . Mmor to lack of
Sensitiviy interaction
level data

Information regarding the seabed in the vicinity of the proposed deployment may be taken from the Coastal and
Seabed Processes Review undertaken by HR Wallingford (2005), a seabed survey carried out by Aquatera (2005)
and a seabed survey carried out by iXSurvey (2009). Results found that the site at Eday is underlain with a
stratigraphic rock sequence with superficial sediments formed from eroded sandstones, flagstones and mud stones
of the Mid Devonian period. Where surficial sediments exist they are discontinuous and have little internal structure
and have, on average, an overlying depth of 1.5 metres from the seabed. Coarse dense sediments interpreted as
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gravel occur frequently throughout the surficial layer.

X

The sub-littoral zone is sparsely populated with species

including Laminaria spp., velvet crab (Necora puber) and other species typical of the wider area. No species or
habitats of conservation importance were found in these surveys.

Table 3.2 Conservation designations in and around the Fall of Warness
Designation | Site Qualifying Interest
SAC Faray and Holm of Faray Annex |l species, grey seal (Halichoerus grypus).
Well established breeding colony — the second
SSSI Geographical extent covers whole of | largest breeding colony in the UK. The islands are
Faray and Holm of Faray to the north of | largely covered by semi-improved grassland, with
the proposed development site many tussocks of tufted hair-grass, however Iris beds
are also found, along with small areas carpeted with
sedge
SSSI Muckle and Little Green Holm Nationally important grey seal breeding colony
making up 3% of the British breeding population. A
Geographical extent covers the two small | cormorant colony on Little Green Holm is a priority
islands of Muckle Green Holm and Little | species on the local Biodiversity Action Plan (BAP).
Green Holm to the south west of the | Vegetation consists of rough pasture with coarse
proposed test berth tussocks of tufted hair-grass. In addition, a small area
of marsh around the valley drains into a lagoon
behind the shingle beach at the north-west of the
island. Little Green Holm supports the grass,
Yorkshire fog
SPA Rousay Rousay supports nationally and internationally
important numbers of breeding Arctic terns, other
SSSI Geographical extent on the island of | important birds and some Annex | habitats (although
Rousay encompasses the north-west | not designated as an SAC) and geological features.
coastal section of Quendal-Brings and the | This area is of national importance for its wide range
north-east coast sector at Faraclett Head. | of plants associated with cliff top maritime grassland,
The recent extension stretches | maritime heath and inland heath. The moorland rises
approximately 2 km into the Westray Firth | to 250 m and plants on its exposed hilltops are
to the north of the Fall of Warness normally found at much higher altitudes elsewhere in
Scotland. These include alpine bearberry, alpine
saw-wort and dwarf willow. Five nationally scarce
plants are found on the moorland. In Orkney three of
those — serrated wintergreen, shady horsetail and a
hybrid pondweed — can only be found here. The
pondweed is found in Muckle Water. Because of its
unique nutrient levels this loch is rich in plant life,
including some scarce species. It is the only loch of
its kind in Orkney.
SPA Calf of Eday The Calf of Eday SPA and its extension supports,
each year, an internationally important assemblage
SSSI Geographical extent covers the entire Calf | of birds; approximately 30,000 during the breeding

of Eday and its recent extension which
stretches approximately 2 km in all
directions seaward

season including the northern fulmar, great black-
backed gull, European shag, kittiwake, common
guillemot and 200 — 300 pairs of cormorant. The land
is covered by heather, with smaller areas of wet
heath, semi-improved grassland and coastal
grassland.
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Designation | Site Qualifying Interest

SAC Sanday The Sanday SAC supports the largest group of
harbour seals (Phoca vitulina) at any discrete site in

SPA Geographical extent covers much of the | Scotland. The breeding groups represent over 4 % of

east coast of Sanday (East Sanday Coast
SPA for internationally important breeding
land birds) and extends seaward to the
east by approximately 2 km

the UK population of harbour seals. The Annex |
habitat, ‘Reefs’ are the primary reason for selection
of this site as an SAC, other qualifying habitats are
‘Sandbanks which are slightly covered by sea water
all the time’ and ‘Mudflats and sand flats not covered
by seawater at low tide’. The site is an SPA for over-
wintering bar-tailed godwit (Limosa lapponica) and
the migratory species purple sandpiper (Calidris
maritima) and turnstone (Arenaria interpres)
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Figure 3.1 Conservation sites in and around the Fall of Warness
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4 ENVIRONMENTAL ASSESSMENT

4.1 Introduction

A systematic approach is used to provide a simple method of identifying all the potential sources of hazard as a
result of the device and their risk to the environment. This method of impact assessment uses the design
information of the development and therefore provides a good overview of the project’'s environmental influence.
Having the ability to forecast environmental complications during design and prototype testing enables developers
to be fully aware and take a responsible approach towards the sustainable implementation of their development.

To ensure a consistent approach to impact assessment by different developers the assessment has followed the
methodology set out in the EMEC EIA guidance (EMEC, 2005a). The assessment uses a simple criterion (Table
4.1) to grade each impact individually and then mitigation is implemented if required and the residual impact rated
to prove whether the mitigation will be adequate in reducing the impact.

As a responsible tidal developer, SPR has undertaken such an impact assessment of the HS1000 device
deployment and testing phase.

Table 4.1 Impact assessment criteria

Impact

Ecological effects

Socio-economic effects

Stakeholder concern

Degradation to the quality or

Change to commercial activity

Concern leading to active

availability of habitats and/or | leading to a loss of income or | campaigning locally or
wildlife with recovery taking | opportunity beyond normal | wider afield.
more than 2 years business variability/risk.
Potential short term effect
upon public health/well-being,
real risk of injury.
Change in habitats or species | Change to commercial activity | Widespread concern,

beyond natural variability with
recovery potentially within 2
years

leading to a loss of income or
opportunity  within ~ normal
business variability/risk.
Possible but unlikely effect
upon public health/well-being.
Remote risk of injury

some press coverage, no
campaigning

Minor Change in habitats or species | Possible nuisance to other | Specific  concern  with
which can be seen and | activiies and some minor | limited group
measured but is at same scale | infuence on income or
as natural variability opportunity. Nuisance but no
harm to public.
Negligible Change in habitats or species | Noticed by, but not a nuisance | An awareness but no
within  scope of existing | to other commercial activities. | concerns
variability and difficult to | Noticed by but no effects upon
measure or observe the health and well-being of
the public
No impact None None None
An enhancement of ecosystem | Benefits to local community Benefits to stakeholder
or popular parameter issues and interests
4.2 Impact identification

Using the above criteria all potential impacts of the device were judged against all potential sensitive receptors (as
required by the EMEC EIA guidance). The issues identified during this process are presented in Table 4.2 below.
Potential impacts have been identified for all phases; installation, operation and decommissioning.
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Any potential residual impacts, ranked as minor (or higher) or where potential impacts are unknown have been
discussed in more detail in Section 5. Where a potentially significant impact is being discussed the aim was to
outline a case explaining, and as far as possible justifying, why the proposed activity is required. This description
highlights why the impact is potentially significant, the scale of impacts that could arise under different
circumstances if appropriate, possible mitigation principles and the level of residual impacts that could be expected.
The assessment considers positive as well as negative aspects arising from activities.
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Table 4.2 Environmental impacts associated with testing of the HS1000 tidal device at EMEC
Routine or . . L .
Identified Prediction of Potential Non Continuous, Potential Proposed Management and Mitigation Measures Residual
- ] Temporary or | Impact or Comments Impact
Activity Impact Routine . S anifi
Event Intermittent Significance Significance

Vessel operations: Installation, maintenance

and decommi

ssioning

Vessel activity

Noise and vibration
(engines) resulting in
disturbance to wildlife —
presence of internationally,
nationally and locally
important populations of
seals, cetaceans and birds

NR

Temporary

Atmospheric emissions

NR

Temporary

The activities will occur over a short period of time to
reduce the potential for noise disturbance.

Installation activities will be undertaken by a Dynamic
Positioning (DP) system equipped vessel. This will
involve regular use of thrusters to maintain position
throughout installation and decommissioning.
Duration of substructure installation is one day.
Duration of cable installation is three days. Duration
of nacelle installation is one day. Decommissioning
is expected to last two days

Maintenance vessel present between two and six
times for one day at a time in the first year after the
first year it is anticipated that the maintenance vessel
will be present three times for one day at a time

Installation is planned for May/June 2011

Installation will occur on a neap tide; ensuring the
most favourable conditions for the installation
operation. As the operation is dependent on the
correct tidal and weather window coinciding, a slip in
the programme due to adverse weather conditions
would mean installing at the next most suitable neap
tide. Some work may be carried out during the hours
of darkness to mitigate major delay. Vessels will
move onto location at a speed commensurate with
safe navigation and to allow marine mammals time to
leave the area

No mitigation required
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Routine or

- o . Continuous, Potential Proposed Management and Mitigation Measures Residual
Identified Prediction of Potential Non
L . Temporary or | Impact or Comments Impact
Activity Impact Routine . R -
Intermittent Significance Significance
Event
Atmospheric emissions are rapidly dispersed
naturally
Winds in Orkney average Force 3-4 in the summer
and Force 6 in winter
No mitigation required
Duration of substructure installation is one day.
Duration of cable installation is three days. Duration
of nacelle installation is one day
Visual and seascape NR Temporar Maintenance vessel present between two and six
P porary times for one day at a time in the first year after the
first year it is anticipated that the maintenance vessel
will be present three times for one day at a time
Area already used by vessel traffic
Duration of decommissioning is two days
No mitigation required
Waste disposal from vessel All wastes will be disposed of in line with legislative | No offshore
. NR Temporary . .
operations requirement impact
No wastes disposed of overboard
The controls include (but are not limited to):
- Notification of appropriate authorities of the works
for consideration for promulgation as Notices to
Navigational hazard from Marlner.s and Nawgatlonal Warnings. Thls impact
- Ensuring marine contractor competency. is considered
presence of vessel. Area | i ith ional lati f .
already used by numerous NR Temporary - Vessels complying with International Regulations for | 'in more
Preventing Collision at Sea (COLREGS) detail in
vessels i
Section 5.3
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Short installation/decommissioning periods (max.
approx. 10 days). Maintenance expected to be a few
hours/days once every 6 months
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Routine or

Identified Prediction of Potential Non Continuous,
Activity Impact Routine | remporary or
Intermittent
Event
Impact on local fisheries
(including diving fishermen) NR Temporary
Accidental Oil spill to water column NR Temporary
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Potential
Impact
Significance

Proposed Management and Mitigation Measures
or Comments

Short installation and decommissioning periods
(combined period of 7 days). Inspection expected 2-6
times in the first year with an estimated 3 inspections
in the remaining time period. These inspections will
require a DP vessel on site for no more than one day
at a time. Nacelle maintenance is expected once in
the five year period and will involve a DP vessel on
site for one day.

The navigational risks for the installation,
maintenance and decommissioning phases have
been addressed in a Navigational Safety Risk
Assessment in accordance with current MCA and
DECC guidance. This involved consultation with both
local and national stakeholders. The risks associated
with installation operations conducted concurrently
with other developers (Simultaneous Operations —
SIMOPS) will be addressed by additional Hazard
Identification and Risk Assessment under the EMEC
permit to work system

The Fall of Warness will remain navigable to other
users

Test site boundary / lease area has been reduced
based on EMEC consultations undertaken with
fishermen  representatives since initial  site
establishment. This has been a significant decrease
in test site lease area to accommodate creeling in up
to 30 m water depth

Consultation with local fisheries representatives with
regard to this specific deployment site did not raise
any significant issues

Residual
Impact
Significance

All marine subcontractors’ vessels will have valid
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Identified Prediction of Potential Egﬂtlne or Continuous, Potential Proposed Management and Mitigation Measures Residual
Activity Impact Routine Tempqrary or '”.‘pa.c.‘ el SR EE Impa.c.t
Event Intermittent Significance Significance
events from vessels Shipboard Marine Pollution Emergency Plan
including a Shipboard Oil Pollution Emergency Plan
(SOPEP) or equivalent procedures as required
The risk of collision (leading to oil spill) has been
addressed in the NSRA. In addition, the risk from
Simultaneous  Operations  (SIMOPS)  will  be
addressed in a separate HIRA
Installation phase
No mitigation required.
Seabed areas at the test berth are not of any
conservation importance, dominated by exposed
Installation of bedrock and sparse presence of epifauna
substructure Smothering of seabed and
NR Temporary

and umbilical
cable

turbidity in water column

No significant presence of mobile sediments

therefore no turbidity expected

The substructure and cable has a 200 m” footprint
with an area of contact of 37.92 m® 200 m’
represents <1 % of the Fall of Warness seabed area
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Identified
Activity

Prediction of Potential
Impact

Routine or
Non
Routine
Event

Continuous,
Temporary or
Intermittent

Potential
Impact
Significance

Proposed Management and Mitigation Measures
or Comments

Residual
Impact
Significance

Accidental
events

Ballast packages or
equipment lost during
lowering to seabed

NR

Temporary

Lifting operations will be conducted using
appropriately rated lifting equipment and lifting gear
maintained and examined in accordance with a
suitable scheme meeting regulatory requirements.
The marine contractor selected will be assessed for
competency and use suitably qualified and
experienced personnel (SQEP)

Installation methodologies and procedures will be
subject to an appropriate risk assessment

EMEC has a series of Emergency Response Plans
(ERPs) and Standard Operating Procedures (SOPSs)
and all plans drawn up by SPR will be fully integrated
with these

Ballast buoys dragged under
water due to current creating
unseen obstacle

NR

Temporary

Device will be installed in conditions where the tidal
rate is unlikely for this to occur

Ballast will be buoyed for a short time period

Installation of
nacelle

No additional impacts to vessel presence (see above) associated with the installation of the nacelle

Operational ph

ase

Presence  of
device and
cable

Seabed and habitat

disturbance/loss R Continuous
Habitat provision from the

presence of the new R Continuous
structure

Visual and seascape impact | R Continuous
Impact on local fisheries

including diving fishermen. R Continuous
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No mitigation required.

Footprint of device will be approx 200 m? with an
area of contact of 32.97 m?, 200 m? represents <1 %
of the Fall of Warness seabed area

Potential colonisation by benthic fauna

No mitigation required

Structure will be fully submerged

No impact

Test site boundary / lease area has been reduced
based on EMEC consultations undertaken with
fishermen  representatives  since  initial  site
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Routine or

Identified Prediction of Potential Non SO,
i . Temporary or
Activity Impact Routine .
Intermittent
Event
Hazard to navigation — area
used by numerous vessels R Continuous
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Potential
Impact
Significance

Proposed Management and Mitigation Measures
or Comments

Residual
Impact
Significance

establishment. This has been a significant decrease
in test site lease area to accommodate creeling in up
to 30 m water depth

Consultation with local fisheries representatives with
regard to this specific deployment site did not raise
any significant issues

The controls include (but are not limited to):

- Notification of appropriate authorities of the works
for consideration for promulgation as Notices to
Mariners and Navigational Warnings.

- Ensuring marine contractor competency.

- Vessels complying with International Regulations for
Preventing Collision at Sea (COLREGS)

Short installation/decommissioning periods (max.
approx. 10 days). Maintenance expected to be a few
hours/days once every 6 months

Short installation and decommissioning periods
(combined period of 7 days). Inspection expected 2-6
times in the first year with an estimated 3 inspections
in the remaining time period. These inspections will
require a DP vessel on site for no more than one day
at a time. Nacelle maintenance is expected once in
the five year period and will involve a DP vessel on
site for one day

The navigational risks for the installation,
maintenance and decommissioning phases have
been addressed in a Navigational Safety Risk
Assessment in accordance with current MCA and
DECC guidance. This involved consultation with both
local and national stakeholders. The risks associated
with installation operations conducted concurrently
with other developers (Simultaneous Operations —
SIMOPS) will be addressed by additional Hazard

This impact
is considered
in more
detail in
Section 5.3
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Routine or

Identified Prediction of Potential Non SO,
i . Temporary or
Activity Impact Routine .
Intermittent
Event
Wildlife interaction —
avoidance / displacement —
presence of internationally, R Continuous
nationally and locally
important populations of
seals, cetaceans and birds.
Device
operation
Wildlife interaction —
collision risk-presence of
internationally, nationally R Continuous

and locally important
populations of seals,
cetaceans and birds.
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Potential
Impact
Significance

Proposed Management and Mitigation Measures
or Comments

Residual
Impact
Significance

Identification and Risk Assessment under the EMEC
permit to work system

The Fall of Warness will remain navigable to other
users

An area of avoidance is expected, however no
information/data presently available to ascertain if
this is a significant issue

Ongoing visual wildlife monitoring programme (data
collection undertaken by EMEC) to ascertain any
changes in wildlife distribution in the Fall of Warness
over time (surface observations only)

Once these data are available the requirement for
additional avoidance/displacement monitoring will be
established

Although the use of a light to aid monitoring using a
device mounted camera may alter the behaviour of
species around the turbine, the light will only be used
for limited periods

Unknown

No information/data presently available to ascertain if
this is a significant issue

HSUK/SPR are committed to operational monitoring
to ascertain the collision risks from this specific tidal
technology

No industry wide accepted method of monitoring
collision risk presently exists, but HSUK/SPR are
investigating suitable technologies, including the use
of an underwater camera. Specific monitoring
protocol details will be provided in a subsequent
detailed environmental monitoring plan (EMP)

Unknown

This impact
is considered
in more
detail in
Section 5.2
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Routine or

- o . Continuous, Potential Proposed Management and Mitigation Measures Residual
Identified Prediction of Potential Non
L . Temporary or | Impact or Comments Impact
Activity Impact Routine . R -
Event Intermittent Significance Significance
Acoustic testing carried out on the 300 kW in Norway Largel
G e . in 2009 found that the main bandwidth where the gely
Wildlife interaction — T T . : : unknown
o turbine is giving its most obvious signature is from
acoustic disturbance - .
) i about 2 kHz and below. At this peak frequency sound _
presence of internationally, . : ; . . This impact
; R Continuous intensity reaches about 20 dB above ambient noise . :
nationally and locally is considered
important populations O.f The requirement for additional underwater acoustic n more
seals, cetaceans and birds. Lo , . . detail in
monitoring will be discussed with SNH once further .
; ; Section 5.2
data is available
Leaching of antifoulants into Use of antifoulant will be kept to a minimum
water column R Continuous Any nominal leaching will be rapidly dispersed in the
turbulent receiving environment
Use of corrosion protection will be kept to a minimum
Leaching of corrosion R Continuous
protection into water column Any nominal leaching will rapidly be dispersed in the
turbulent receiving environment.
No routine operational discharge as gearbox
lubrication system is sealed and is contained within
Discharge of oil from . the nacelle which is also sealed .
) R Continuous No impact
gearbox into water column
Previously proven sealed system during testing of a
Discharges to similar tidal turbine prototype for four years.
sea No routine operational discharge as auxiliary systems
Discharge of oil from are sealed and contained within the nacelle which is
auxiliary system into water R Continuous also sealed. No impact
column
Previously proven sealed system during testing of a
similar tidal turbine prototype for four years.
No mitigation required
Heat will be immeasurable and will be rapidly
Heat — cooling system R Continuous dispersed in the tidal flow
The cooling water heat exchanger uses fresh water,
not a chemical coolant
Heat — loadbank R Continuous No mitigation required
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Routine or

- — . Continuous, Potential Proposed Management and Mitigation Measures Residual
Identified Prediction of Potential Non
L . Temporary or | Impact or Comments Impact
Activity Impact Routine . R -
Intermittent Significance Significance
Event
Heat from the loadbank is likely to result in an
increase of around 0.02 °C within 1 m of the device
Changes .to_wa}ter column Studies undertaken as part of the tidal test site
characteristics: ; - .
e i infrastructure EIA indicate that operations of
- nergy extraction L . : o T
. individual test devices will result in insignificant loss
from the tide
of overall current speed for the Fall of Warness area
- Reduced . o . . i
downstream mean R Continuous and Fhus no modlflqatlon to the marine environment is
velocit predicted (HR Wallingford, 2005)
Energy - Residuyal turbulence . . .
balances and . The HS1000 device includes a flow meter which will
flows - Flowacceleration monitor tidal flow
around the device
Changes to seabed:
- Scour of seabed Seabed areas at the test berth are not of any
surface . conservation importance, dominated by exposed .
R Continuous . . No impact
- Transportand/ or bedrock, sparse presence of epifauna, devoid of
deposition of mobile sediments, no scour expected
scoured sediments
Wherever possible environmentally friendly/non toxic
fluids have been selected (see MSDS sheets
provided in Appendix B)
. Previously proven sealed system (during testing of a
Gearbox — d|_scharge of similar tidal turbine prototype, four years continuous
Gearbox lubricant to water . . n
: operation without incident)
. column:
Accidental
discharges to . In the unlikely event of a leak/spill to sea, the
Auxiliary systems — NR Temporary . . : . . .
sea from | °. relatively small inventory will be quickly dispersed in
. discharge of
device turbulent waters

lubricant/grease to water
column:
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Natural degradation of such small inventories is
considered the best approach

EMEC has a series of Emergency Response Plans
(ERPs) and Standard Operating Procedures (SOPSs)
and all plans drawn up by Hammerfest will be fully
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Routine or

Identifi o . Continuous, Potential Proposed Management and Mitigation Measures Residual
entified Prediction of Potential Non
Activit Impact Routine Tempo_rary or '“.‘p"".c.‘ el SR EE '".‘p"".c_t
y P Intermittent Significance Significance
g g
Event
integrated with these
HIRA undertaken prior to installations will identify
suitable mitigation/contingency
Unlikely event due to design and testing of GBS.
Entire system, device and foundation will undergo
third party design verification prior to installation
Accidental Loss of device/foundation NR Temporary
events components All works undertaken under the EMEC permit to work
system
EMEC has a series of Emergency Response Plans
(ERPs) and Standard Operating Procedures (SOPSs)
and all plans drawn up by HSUK/SPR will be fully
integrated with these
Decommissioning
The nacelle will be disassembled and extensively
studied following testing to inform future design
improvements
Waste . L .
disposal of _ Once investigations are complete all components WI|| _
decommission Waste disposal NR Temporary be_ h_andled in accordance ywth waste hierarchy with | No impact
ed parts priority on re use and recycling

Any items disposed of will be done so in line with
legislative requirements to avoid unnecessary
environmental impact
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Routine or

- — . Continuous, Potential Proposed Management and Mitigation Measures Residual
Identified Prediction of Potential Non
i . Temporary or | Impact or Comments Impact
Activity Impact Routine . R S
Event Intermittent Significance Significance
Lifting operations will be conducted used
appropriately rated lifting equipment and lifting gear
maintained and examined in accordance with a
Equipment/ballast packages suitable scheme meeting regulatory requirements
Accidental lost QUrlng liiting from sea NR Temporary The marine contractor selected will be assessed for
events bed in a high energy

environment.

competency and use suitably qualified and
experienced personnel (SQEP)

Installation methodologies and procedures will be
subject to an appropriate risk assessment
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5 ASSESSMENT OF POTENTIAL KEY IMPACTS

5.1 Introduction

This section of the supporting document explores in more detail the potentially significant environmental impacts
identified earlier in the document. Following the ranking of all potential impacts (see Section 4) and taking into
account scoping opinion the following impacts are deemed to be potentially significant as their impact is unknown
or their residual impact is considered minor or above.

- Wildlife interactions (Section 5.2)
- Navigational risk (Section 5.3)

Consideration has also been given to potentially cumulative impacts of the proposed development on wildlife in and
around the Fall of Warness, and of simultaneous operations on navigational safety in the area.

During scoping and the assessment, a number of issues of concern were raised by various stakeholders. These
issues have been considered by SPR and, where appropriate, are addressed below. A list of the issues raised is
detailed in Table 1.1 in Section 1 of this report.

During consultation with SNH, the need for a habitats regulation assessment (HRA) to ascertain the potential
impacts from the deployment of the tidal device on the conservation objectives of the Faray Holm of Faray SAC
and Sanday SAC was raised. Appendix C of this report provides information to support the habitats regulations
assessment process.

5.2 Wildlife interactions

This section provides detail of the known baseline for wildlife in the Fall of Warness from data presently available.
Based on comments from the scoping exercise in Section 1 wildlife interactions were identified as an unknown
issue and are therefore being considered.

5.2.1 Baseline conditions

Data and information on the species likely to be present in and around the Fall of Warness is taken from ongoing
wildlife observations being undertaken by EMEC, species-specific studies and previous work undertaken for the
tidal test site EIA.

5.2.1.1 Grey seals

A recent study by SMRU (2008), confirmed by EMEC wildlife observations, has reported that grey seals
(Halichoerus grypus) are the most frequently observed pinniped species in the vicinity of the Fall of Warness tidal
test site. There is a notable significant peak in sightings during their breeding season from September to October.
Sightings in the study area for the EMEC wildlife observations were concentrated close to the shore area,
particularly near to Muckle and Little Green Holm which is approximately 3 km south west of the proposed test
location. It should be noted that these observations record sea surface observations only and whilst grey seals
may be observed near land and at haulout sites, they may also be present underwater throughout the tidal test site
area.

Two designations in the vicinity of the Fall of Warness exist to help protect grey seals:

Faray and Holm of Faray SAC — these two islands support a well-established grey seal breeding colony
which is the second-largest breeding colony in the UK, contributing around 9% of the UK’s annual pup
production (and approximately 18 % of Orkney’s grey seal production)(EMEC, 2005b; SNH, 2009). This
SAC is approximately 10 km north from the proposed test berth but it is likely that seals will use the Fall of
Warness for foraging or en route to alternative haul out sites.

Muckle Green Holm and Little Green Holm SSSI — these two islands are a SSSI for their nationally
important breeding colony of grey seals which have been recorded immediately off the east coast and in
the Fall of Warness. This SSSI is approximately 3 km south west of the proposed test berth, and it is likely
that these seals will use the Fall of Warness for foraging or en route to haul out sites.
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Under the Conservation of Seals Act, 1970, the Natural Environment Research Council (NERC) has a duty to
provide scientific advice to government on matters related to the management of seal populations. NERC has
appointed the Special Committee on Seals (SCOS) to formulate this advice. SCOS (2008) have calculated the
Potential Biological Removal (PBR) figure of grey seals from the Northern Isles of Orkney as 885. This is based on
2007 counts as summarised in the report for SNH on estimates of harbour seal decline and grey seal numbers
around Scotland (SMRU, 2008). The PBR is the maximum number of animals, not including natural mortalities that
may be removed from a marine mammal stock while allowing that stock to reach or maintain its optimum
sustainable population.

5.2.1.2 Harbour seals

Harbour seals (Phoca vitulina) have been recorded by the EMEC wildlife observations throughout the tidal test site
area and similar to grey seals, are mostly recorded close to shore. Sightings have been recorded in all months but
most frequently between July and October, although these sightings equate to less than 2 per hour. From
December 2006 to February 2007, only 14 sightings of harbour seals were recorded in the tidal test site area
(SMRU, 2007). Seal Skerry (approximately 3 km to the north of the proposed test berth) is a known locally
important haul out site for harbour seals although it is not designated under any national/international legislation.
The Fall of Warness area in general provides several haulout sites for harbour seals and it is believed that from
mid-June to late-July, the sea in the area is used as an underwater display setting for male harbour seals to attract
females (EMEC, 2005b).

One conservation designation in the north isles of Orkney exists to help protect a meta-population of breeding
harbour seals:

Sanday SAC - situated in the north east of Orkney, approximately 30 km from the proposed test site,
Sanday SAC supports the largest group of breeding harbour seals at any discrete site in Scotland. These
breeding groups are found on intertidal haulout sites that are unevenly distributed around the Sanday coast
and represent over 4 % of the UK population. SMRU (2008) report that the population in Orkney has
undergone a dramatic decline from over 8,500 in 1997 to less than 2,900 in 2008.

SCOS (2008) have calculated the PBR figure of harbour seals (based on 2007 counts) to be 23 individuals from the
metapopulation. SNH (2009) note that this value is likely to be revised downwards following re-calculation based
on 2008/09 harbour seal counts, but as yet there is no published data available to support this.

5.2.1.3 Cetaceans

European Protected Species (EPS) are those which are protected under the Conservation (Natural Habitats)
Regulations 1994 (The Habitats Regulations) and the Nature Conservation (Scotland) Act 2004. All species of
cetacean are listed as EPS. Those species known regularly to be present in the waters around the Fall of Warness
from the ongoing EMEC wildlife monitoring are the harbour porpoise (Phocoena phocoena), minke whale
(Balaenoptera acutorostrata), white-beaked dolphin (Lagenorhynchus albirostris), killer whale (Orcinus orca) and
Risso’s dolphin (Grampus griseus). These sightings are consistent with existing knowledge of these species
behaviour and distribution in Orkney waters. Table 5.1 summarises the sensitivities of each species, including their
seasonal activity.

Table 5.1 Cetacean species sensitivity (Reid, 2003; Carwardine, 1995; SMRU, 2007)

Species Seasonality and habitat Behaviour and general sensitivities

Occur regularly around Orkney - Pollution
waters, particularly during the - Habitat disruption

Harbour porpoise summer months of June, July and - Human disturbance

(Phocoena phocoena) August. Often seen in small groups, | -  Sensitive to moderate - high frequency
harbour porpoises usually inhabit sounds (e.g. > 1,000 Hz)
inshore waters - May swim in wake of vessel
Sighted relatively infrequently - Pollution

Minke whale around Orkney waters, particularly | -  Human disturbance

(Balaenoptera acutorostra) | during the summer months of June, | -  Sensitive to low and moderate frequency
July and August sounds (e.g. 12 — 8,000 Hz)
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X

Species Seasonality and habitat Behaviour and general sensitivities
Sighted relatively infrequently - Sensitive to moderate - high frequency
White-beaked dolphin around Orkney waters, most likely sounds (e.g. > 1,000 Hz)
(Lagenorhynchus during mid to late-summer months. | -  Relatively less sensitive to pollution and
albirostris) Likes to mix inshore and offshore human disturbance, quite likely to bow-
habitat ride or swim alongside vessels
- Habitat disruption
Sighted relatively infrequently - Sensitive to moderate - high frequency
Killer whale around Orkney waters, most likely sounds (e.g. > 1,000 Hz)
(Orcinus orca) to be seen in inshore waters from - Relatively less sensitive to pollution and
April to October human disturbance, quite inquisitive and

approachable

Sighted relatively infrequently - Sensitive to moderate - high frequency

Risso’s dolphin around Orkney waters, most likely - sI%oelIjzz:tcij\\:}e(le.Ige.:; ié%os(i)tict:)to ollution and
ph during mid to late-summer months. Y P .
(Grampus grisseus) human disturbance, seldom bow rides

Likes to mix inshore and offshore . . >
. but may swim alongside a vessel or in its
habitat wake

Of the species listed above, it is believed that the harbour porpoise is the only resident cetacean species off the
south west coast of Eday and that sightings of other species occur during transitory periods (SMRU, 2007). EMEC
observations show that the harbour porpoise is common throughout the Fall of Warness with sighting rates notably
lower during the middle of the day than early morning or late evening with a peak in sighting rates at around
1900 hrs.

5.2.1.4 Fish

Important and protected fish species likely to be found in or around the Fall of Warness include the common skate
(Dipturus batis) and the basking shark (Cetorhinus maximus).

The common skate is classed as critically endangered by the IUCN and features on the red list and Orkney’s Local
Biodiversity Action Plan (BAP) and is known to use Orkney as one of a few isolated locations in which it survives.

The basking shark is protected under the Convention on International Trade in Endangered Species (1981), the
Convention on Migratory Species (1979) and the Wildlife and Countryside Act (1981). This protection means it is
an offence to intentionally capture or disturb a basking shark in UK waters (up to 12 miles offshore). Basking
sharks have been observed in the tidal site area during EMEC wildlife observations in the months of June, July,
September and October. Basking sharks represent the largest fish found in the UK and are most regularly
recorded in coastal areas with seasonally persistent tidal fronts.

Several other fish species, of more commercial importance, are known to use the Fall of Warness, notably; herring
(Clupea harengus), mackerel (Scomber scombrus), sprat (Sprattus sprattus), sand eel (Ammodytes sp.), haddock
(Melanogrammus aeglefinus), ling (Molva molva), saithe (Pollachius virens) and cod (Gadus morhua) which are all
present in seas around Orkney (EMEC, 2005b). As well as the commercially important species, non commercial
species including butterfish (Pholis gunnellus) and scorpion fish (Scorpaeniformes) have been sighted in the Fall of
Warness (Aguatera, 2005). It is known that some fish species are likely to spawn in this region or migrate through
the area as larvae and pelagic adults (e.g. salmon, sea trout and herring).

5.2.1.5 Seabirds

The Fall of Warness and its surrounding coastal margin provide important habitats supporting a large variety of bird
species. Table 5.2 details the birds observed during wildlife observations at EMEC (2006).
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Table 5.2 Bird species observed (EMEC, 2006; JNCC, 2000)

Average number
Species of birds seen
per hour

Diving species?

(Approximate depth) Notes on seasonality and habits

From May to July, high concentrations
are found in near-shore waters during
the breeding period. August and
September is spent moulting (and

v flightless) before dispersing further
(down to 100m) offshore for the winter. Adult birds visit
the colonies during the winter, with visits
becoming longer by March. Guillemots
dive for fish from the surface and swim
well underwater using their wings

Guillemot (Uria aalge) 39.2363

Breeding season is March to August
during which time black guillemots
usually feed within 5 km of their nests.
v Similarly from September to February,
these birds will not venture further than
approximately 50 km from their breeding
colonies. Guillemots dive for fish from
the surface and swim well underwater
using their wings

Black guillemot
(Cepphus grylle) 13.571 (down to 40m)

Normally feeding in waters less than 4 m
deep, Orkney is popular for eiders
throughout the year who generally
disperse only short distances between
breeding grounds and wintering areas

Eider duck (Somateria v
mollissima) 10.8218 (down to 10m)

Shags rarely forage more than 10 km
from their colonies and are usually found
in waters less than 40 m deep. These
birds can be seen throughout the year.
Shags dive for fish from the surface of
the sea and use powerful webbed feet to
propel themselves whilst swimming
underwater. Maximum recorded diving
depth of 116 m

Shag (Phalacrocorax v
aristotelis) 10.0819 (down to 40m)

During the breeding season from May to
July, Arctic terns are found mainly in
inshore waters (Orkney and Shetland
hold over 80% of the UK breeding
population). From October to April, these
birds winter far south

Arctic tern (Sterna

. 3.1503 x
paradisaea)

From May to July, Kkittivakes are
concentrated in coastal waters, close to
2.7326 x colonies, although the foraging range
varies from 5 km to 160 km (usually
observed within 25 km, however)

Kittivake (Rissa
tridactyla)

Gannets are likely to be observed
between March and August as many
move far south during the winter
Gannet (Morus v months, however some concentrations
1.5907 . .
bassanus) (down to 20m) remain around colonies between
September and February. Dive steeply
into the sea from a great height to
capture large fish such as herring and
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Species

Average number
of birds seen
per hour

Diving species?
(Approximate depth)

Notes on seasonality and habits

mackerel. Most plunge dives are
relatively shallow (<10 m)

Puffin (Fratercula
arctica)

1.4788

v
(down to 60m)

April to July sees an increase in density
around the breeding colonies. Breeding
birds will generally feed near to the
colony whilst non-breeding birds will
venture further afield. Through the
winter, birds from Orkney are likely to
disperse widely to the south and to
deeper water. These birds are unlikely to
dive for food in the immediate vicinity of
the tidal test site

Cormorant
(Phalacrocorax carbo)

0.8249

v
(down to 10m)

Cormorants usually feed in water less
than 10 m deep and are usually rare at
sea away from the coast. Cormorants
will not generally travel far from colonies
to forage. Dives from the surface for fish

Red-throated diver
(Gavia stellata)

0.5078

(2-9m)

Red-throated divers may be observed in
all months of the year. In late September
they moult for about a month and during
this time remain flightless on the sea
surface, making them vulnerable to
surface pollution

Razorbill (Alca torda)

0.3596

v
(down to 20m)

Breeding occurs from May to July before
moulting (during which time they are
flightless) and dispersing over the
winter. Adult birds visit the colonies
during the winter, with visits becoming
longer by March. Dives from the surface
of the water

Great northen diver
(Gavia immer)

0.1990

v
(down to 60m)

Primarily a winter visitor from October to
May. These birds moult between late
March and early May during which time
they are flightless and particularly
vulnerable to surface pollution

Long-tailed duck
(Clangula hyemalis)

0.0870

v
(down to 60m)

Generally a winter visitor to the area,
with the only notable concentration in
the 2000 survey (JNCC) being in Scapa
Flow, Orkney. Most birds in Orkney
recorded from March to May

Other divers (Gavia)

0.0187

v
(down to 10m)

Divers may be observed in all months of
the year. In late September they moult
for about a month and during this time
remain flightless on the sea surface,
making them vulnerable to surface
pollution. Generally shallow-water divers

Red breasted
merganser (Mergus
serrator)

0.0031

v
(down to 10m)

Potentially observed all year round,
mostly in inshore waters. Surface diver,
generally shallow waters

Little auk (Alle alle)

0.0010

v
(down to 30m)

Likely to be a winter visitor in very
variable numbers between September
and December. Dive from the sea
surface and swim underwater

Slavonian Grebe

0.0010

v

Very wide-ranging bird, on the IUCN red
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Average number
Species of birds seen
per hour

Diving species?

(Approximate depth) Notes on seasonality and habits

(Podiceps auritus) (down to 2m) list and categorised of ‘least concern’.
Mainly feed in shallow water and
perform only shallow dives

During the winter, Greentoft Bay (approximately 2 km east of the proposed test berth) supports numerous large
flocks of wading birds including turnstone (Arenaria interpres), dunlin (Calidris alpina), purple sandpiper (Calidris
maritima), curlew (Numenius arquata), bar-tailed godwit (Limosa lapponica), ringed plover (Charadrius hiaticula),
oystercatcher (Haematopus ostralegus) and redshank (Tringa totanus) (EMEC, 2005b).

All wild birds have general protection provided by UK legislation which prohibits the killing, injuring, taking or selling
of any wild birds or their nest or eggs, but diving species residing in close proximity to the development warrant
particular consideration. Little Green Holm (approximately 3.5 km from the proposed test berth) is home to a
breeding colony of cormorants. Cormorants are protected under the general provisions of the Wildlife and
Countryside Act (1981) and are listed in the Local Biodiversity Action Plan (LBAP) as a local priority species owing
to declining numbers (EMEC, 2005b). Cormorants may be easily disturbed and subsequently prone to high losses
of chicks and eggs to predators.

5.2.2 Potential impact

Potential impacts associated with the proposed development can be considered in the phases of installation,
operation and maintenance and decommissioning. There will be two installation phases associated with this
development, the potential impacts for these installation phases are likely to be very similar and are therefore
considered together. Decommissioning is proposed to occur as a reverse of installation and is likely to have similar
potential impacts to installation; therefore, decommissioning is considered together with installation. The
operational phase has potentially a wider and more complex range of impacts for consideration and is considered
separately.

5.2.2.1 Installation, maintenance and decommissioning
Vessel activity

Vessel activity may be a source of noise and vibration and may give rise to accidental events such as a fuel spill.
Accidental events have the potential to impact all species but are unlikely to occur. Direct contamination and
contamination of the food chain may, without mitigation, have a significant impact on all aspects of the receiving
environment. It should be noted that the area in and around the Fall of Warness is already well-used by vessels.

Although the installation phases are scheduled in order that the substructure and nacelle can be installed on a
neap tide in May/June 2011 respectively, a slip in the schedule might occur if the correct tidal conditions and
weather window do not coincide. Installation would then need to take place at the next most suitable neap tide. In
order to mitigate delays work will carry on in hours of darkness if necessary.

The DP vessel proposed to be used for installation and decommissioning of the HS-1000 is most likely to be a
Class Il DP vessel. The vessel contract is not yet in place and therefore specific details of likely noise output from
vessel thrusters and engines is not yet available. Once details of likely noise characteristics are available these will
be made available.

The DP vessel required for maintenance and the umbilical cable connection will be a smaller vessel and will not
move on site until the heavy lift vessel has demobilised from site.

The significance of further potential impacts of vessel activity may differ by species, therefore the potential impact
on each species or species class is discussed below.

Grey seals

Grey seals are particularly sensitive to low frequency sounds which they rely on for communication.
Vocalisation may be masked by vessel noise which produces low frequency sounds, potentially triggering
avoidance behaviour.
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Due to the high PBR figure for the metapopulation, and as the installation and decommissioning operations
will utilise a DP vessel, over a relatively short time period in an area already routinely used by vessels,
vessel activity will not result in any significant effects on population level of the European protected
population at Faray and Holm of Faray SAC. The proposed schedule for installation of the substructure
and umbilical cable operations is May/June 2011 which will not overlap with grey seal breeding season
which begins late September - early October.

Harbour seals

Harbour seals are particularly sensitive to low frequency sounds which they rely on for communication.
Vocalisation may therefore be masked by vessel noise which also produces low frequency sounds,
potentially triggering avoidance behaviour. Masking of harbour seal low frequency vocalisations may be
possible at 15 km.

The installation maintenance and decommissioning operations will utilise a DP vessel, over a relatively
short time period in an area already routinely used by vessels. The proposed schedule for installation is
May/June 2011; this timing will coincide with pups being born.

Although the installation and maintenance operations have the potential to result in the temporary
displacement of seals from the area of installation or nearby haulout sites, vessel disturbance is not likely to
result in injury or death or the removal of any individuals from the previously referenced metapopulation.
Installation operations are therefore not expected to result in any negative impact on the PBR figure of 23
(or less based on the yet unpublished revised PBR) harbour seal individuals, either from the internationally
important metapopulation or specifically from the population of harbour seals protected by Sanday SAC.

Cetaceans

Visits by non-resident cetacean species are sporadic and brief. As such, focus is reserved for the harbour
porpoise as it is the only cetacean species thought to be resident in the area. There is potential for lower
frequency vessel noise to be detected by harbour porpoises at distances of 1 km, and higher frequency
vessel noise to be audible up to 3 km from the installation site/test berth. However, the impact of vessel
activity is not clear as both attraction and avoidance behaviours have been observed in cetaceans,
including the harbour porpoise. Porpoises will, however, be expected to avoid the immediate vicinity during
installation and decommissioning operations.

Fish

The wildlife Trust (2010) state that basking sharks are sensitive to engine noise. This may result in basking
sharks temporarily avoiding the immediate vicinity of the development at the time of installation and
decommissioning due to the disturbance caused by vessel noise as well as heightened general activity
associated with installation and decommissioning. In contrast, EMEC wildlife observations have shown
that basking sharks are regularly recorded in the vicinity of construction works. Temporary avoidance
behaviour is a possibility for other species of fish. The low frequency nature of vessel noise means it is
likely to be detectable by fish over a large range, depending on ambient conditions. In an area already
routinely used by vessels, it is not anticipated an additional vessel will have a significant impact on fish
populations using the area.

Seabirds
In an area already well-used by vessels it is not anticipated that one additional vessel, is likely to
significantly disturb birds using the area.

Removal of habitat

On decommissioning the tidal turbine and umbilical cable, it is a condition that all materials deposited on the
seabed within the EMEC tidal test site be removed. The device has the potential to provide a new habitat for some
species of fish. When decommissioning, this would result in the removal of this temporary habitat. The new
temporary habitat is unlikely to be vastly different to that of the surrounding seabed although it may offer a safe
haven for some species normally hunted by those who avoid the area around the turbine. The habitat is also
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unlikely to be of any local, national or international importance so it is considered that its removal will not be
significant.

No further aspects of the installation or decommissioning phases have been highlighted as having the potential to
have a significant impact on wildlife in the area in and around the Fall of Warness.

5.2.2.2 Operation

The physical presence of the turbine has the potential to result in the following impacts on the wildlife in the Fall of
Warness; cause avoidance or displacement behaviour, pose a collision risk, and cause acoustic disturbance.

Underwater noise investigations carried out on the 300 kW device in Norway found that the noise frequency range
was about 2 kHz and peak frequency lines occurred at 70-326 Hz, the intensity of the sound at these peak
frequency lines reaches about 20 dB above ambient noise approximately 30-50 m away from the turbine. It is likely
that the EMEC site at Fall of Warness experiences more turbulent conditions than those at the Norwegian site and
that therefore ambient noise will be greater indicating that the device noise would be harder to hear.

The significance of potential impacts may differ by species, therefore the potential impact on each species or
species class is discussed below.

Grey seals

Collision risk - Grey seals may come into contact with the turbine blades; however the extent of the effect
of tidal turbines on marine mammals is poorly understood. SMRU (2005) have suggested that grey seal
pups may be most at risk due to their inquisitive nature which can result in them being attracted to moving
objects in the water. It is equally possible that instead of attracting inquisitive seals, the presence of the
device will result in the creation of an exclusion zone in its immediate vicinity, thereby reducing potential
collision risk. Due to the high PBR figure for the metapopulation this tidal turbine will not result in any
significant population level effects on the European protected population at Faray and Holm of Faray SAC.

Avoidance/displacement — With respect to avoidance/displacement, it is not known what effect a tidal
turbine at this location will have on the grey seal population. No information is currently available to
determine if this is a significant risk but is likely to be able to be assessed when the results of the EMEC
wildlife monitoring are published.

Acoustic disturbance — Pinnipeds are sensitive to underwater noise, based on the underwater noise studies
carried out on the 300 kW device it is possible for pinnipeds to detect the turbine noise, however it may be
the ambient noise due to the strong tidal flow, passing vessels and/or existing tidal and wave devices in the
area is enough to reduce the relative acoustic impact of the tidal turbine.

Harbour seals

Similar to grey seals, the extent of the effect of tidal turbines is poorly understood. It is not known if a
harbour seal is likely to be inquisitive (and increase collision risk) or if the device is likely to deter harbour
seals from approaching (and reduce collision risk). However, due to declining numbers of harbour seals
there is the potential that the PBR figure of 23 (potentially to be revised downwards based on 2008/2009
counts) harbour seals may be affected due to collisions, avoidance or acoustic disturbance by the turbine.

Cetaceans

The harbour porpoise, considered the only resident cetacean in the area around the Fall of Warness, may
react to the tidal turbine in a similar manner to grey and harbour seals in terms of collision risk, avoidance
behaviour and acoustic disturbance. Unfortunately, to date, insufficient studies have been carried out on
the effect of underwater tidal turbines on harbour porpoise.

It is likely that, the physical presence of the turbine has the potential to generate noise and vibrations which
could be detrimental to the species. Harbour porpoises are known to use their sonar mainly for navigation
and for catching their prey although little is known about how much free-ranging porpoises use their sonar
(Carstensen et al., 2006). Appropriate hydrophone monitoring may increase understanding of the potential
effects that the noise generated from the turbine has on the effective use of the animals’ sonar.
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Fish

As with cetaceans and pinnipeds, there may be a collision risk if species are found not to adopt avoidance
behaviours. Pelagic species are thought to be at most risk; however there is a lack of empirical knowledge
to be able to quantify the risks.

Fish species may avoid the turbine as a result of increased noise and turbidity. In time, however, the base
of the turbine may act as a new habitat for some species of fish; akin to habitat provision witnessed at
artificial reefs (Langhamer et al., 2009). Based on the underwater noise studies from Norway it is likely that
some species will be able to detect the sound of the device. The reaction of the fish to this is harder to
predict, behavioural reactions cannot be ruled out; however physiological effects such as hearing loss and
or injury are unlikely.

The environmental sensitivities table for the tidal test site, produced by EMEC (in consultation with SNH
and the EMEC Monitoring Advisory Group) indicates that fish are not considered particularly sensitive to
testing of devices at the EMEC tidal test site and considered to represent only a minor interaction (see
Section 3).

Seabirds

The only significant potential impacts on bird populations are likely to be the collision risk posed to species
of diving birds, in particular deeper water diving bird species such as guillemot, shag, gannet and puffin. In
this respect, RSPB are asking for industry-wide studies on collision risk as there is very little information
available on how species might react. The food supply to diving birds might also be affected by the
presence of the turbine; although if the device has a fish aggregating effect this may increase the food

supply.

In relation to the nearby breeding colony of cormorants, the absence of studies into collision risk makes it
hard to anticipate the nature of the interaction between the device and this species. The usual nature of
the cormorant’s feeding technique is to dive from the sea surface and forage in depths of 2 m to 10 m
whilst swimming at slow speeds (Ropert-Coudert et al., 2006; Gremillet et al., 2004). Although the turbine
has a minimum depth clearance of 19.5 m, it is expected that this type of diving activity would allow
cormorants the opportunity to become aware of the turbine in sufficient time to avoid collision. The HS1000
as opposed to wind turbines, has a relatively slow blade RPM.

Camera (and associated light)

It is intended that a camera be fitted to the device to help monitor its condition and to enable monitoring of a
collision should it occur. To ensure suitable visibility, it would be necessary to install a light which would be turned
on when natural light too poor for inspection. Inspections will be carried out a few times a month. In the event of a
collision an alarm would trigger recording and this would allow an assessment of the collision incident.

The activation of the light may attract marine mammals and fish species to the turbine. However, the light will only
be used for limited periods and will enable a much more thorough inspection when natural light is not adequate.

5.2.3 Management and mitigation

SPR has considered a series of mitigation and management techniques related to the potential impacts discussed
above in an attempt to reduce the known potential impacts of tidal turbines. However, based on the novel nature of
the marine (wave and tidal) renewables industry, there is as yet a lack of understanding of the significance of
potential impacts and as such no industry wide consensus on required or suitable mitigation has been reached. In
such an instance the most appropriate measure is to implement an appropriate monitoring programme in order to
be able to ascertain if any or what mitigation measures might be suitable for future implementation.

5.2.3.1 Vessel activity

Little is known about the potential for disturbance due to shipping and vessel movements (JNCC, 2008) and there
are currently no good practice guidelines for minimisation of disturbance by shipping.
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One heavy lift DP vessel will be used initially, followed by a smaller DP vessel once the heavy lift vessel has
demobilised. This will reduce the time on site for the larger DP vessel. There is potential that to reduce the
likelihood of the project schedule slipping to the next neap tide (thereby prolonging the time on site), some
installation works will need to be undertaken during the hours of darkness. This is due to the requirement for good
tidal conditions and a fine weather window to coincide for the installation procedure. Although some work may be
undertaken in the hours of darkness, there are no high noise-generating activities e.g. piling or drilling associated
with the installation, testing or decommissioning of the tidal device. Vessels will also move to and from the test
berth location slowly to allow wildlife time to leave the area. The area is already routinely used by vessel traffic so it
is not thought any further mitigation or management measures are required. SPR is in ongoing discussions with
SNH to confirm this. The use of DP vessels significantly shortens the overall works period.

5.2.3.2 Collision risk

The turbine blades have been designed to have a relatively slow rotational speed. But in the absence of an
understanding of the significance of impacts from marine wildlife collision, HSUK plans to monitor for marine wildlife
collisions during the testing of its device at EMEC.

Verified methods and equipment for carrying out underwater observation and monitoring of wildlife behaviour are
still not defined. HSUK will be putting an observational video camera on the device for monitoring however this has
technical issues that could cause other environmental impacts, such as lighting aids required and the ecological
impacts of introducing artificial lighting to the site. Both HSUK and SPR are committed to operational monitoring
and a device-specific monitoring protocol will be developed as part of an Environmental Management Programme
(EMP) (see Section 6).

Any detected collision will trigger a controlled shutdown to allow for the inspection of available video footage and
other condition monitoring data. The alarm will be cleared by the operator before the device is restarted. It will be
built into the EMP that, on detecting collisions, HSUK and SPR will discuss appropriate mitigation measures with
SNH and determine the requirement for temporary shutdown of the device.

5.2.3.3 Acoustic disturbance

Acoustic testing carried out on the 300 kW in Norway in 2009 found that the main signature bandwidth is about 2
kHz and below. At this peak frequency sound intensity reaches about 20 dB above ambient noise. The EMEC test
site in the Fall of Warness is likely to be considerably more turbulent than the Norwegian test site and therefore will
have a greater level of ambient noise.

SPR has commissioned SAMS to undertake further work to examine the propagation of the underwater noise from
the device. Ongoing wildlife monitoring being undertaken by EMEC will also be used to ascertain any changes in
wildlife distribution in the Fall of Warness over time (surface observation only). The requirement for additional
underwater acoustic monitoring will be discussed with SNH once further data is available.

5.2.3.4 Avoidance/displacement

During operation, an area of avoidance might be expected; however there is no information/data presently available
to ascertain if this would be a significant issue. Ongoing wildlife monitoring being undertaken by EMEC will also be
used to ascertain any changes in wildlife distribution in the Fall of Warness over time (surface observation only).
HSUK and SPR are committed to developing an EMP to help monitor and mitigate significant impacts.

5.2.4 Residual impact

5.2.4.1 Installation and maintenance

During installation and maintenance vessels will be on site for longer periods than passing traffic however the
activities will not be significantly disproportional to those of typical vessel traffic in the area, and will only have a
short term impact (intermittent activities over a one week period). Therefore, it is expected that the residual impact
on wildlife during installation will be minor.

5.2.4.2 Operation

The residual impact of day to day operation of the device is unknown and may therefore only be assessed on a
deploy-and-monitor strategy (see Section 6). The monitoring carried out to observe bird, seal and cetacean
populations and activities using the Fall of Warness, in the context of noise surveys (if deemed necessary), video
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footage and wildlife observations will provide valuable insight into the habits of these species in relation to the tidal
turbine and related operations.

5.2.4.3 Decommissioning

The decommissioning phase will occur as a reversal of the installation phase and will occur following the
submission of a decommissioning plan to DECC in line with the Energy Act 2004. although vessels will be on site
for longer periods than passing traffic the vessel activity is not significantly disproportional to existing vessel traffic
in the area. If a habitat has been established on the device this will be disturbed as there is a condition in place that
HSUK must remove all deposits on the seabed after testing is complete. Such habitat removal is unlikely to have a
significant negative impact on local biodiversity.

5.2.5 Cumulative impact

5.2.5.1 Installation and maintenance

The addition of a single vessel at any one time to existing vessel traffic for a limited duration is considered
negligible, even alongside any other construction or installation works (which will be carefully managed under the
EMEC permit to work system). Therefore the installation phase will have no major cumulative effects on the area.

5.2.5.2 Operation

The operational phase is likely to have the most potential for impacting wildlife in the area as there may be up to
seven devices deployed in the Fall of Warness test site during some part of the testing phase. However, as
interactions between wildlife and tidal turbines are very much unknown, it is impossible to categorise the
significance of any potential cumulative impact. Monitoring is required to ascertain the potential cumulative impact
from the presence of a number of devices at the Fall of Warness tidal test site. Developer monitoring of specific
devices will provide an important contribution to this.

5.2.5.3 Decommissioning

Similar to installation, the decommissioning phase is limited in duration and is not expected to have any major
cumulative effects on the wildlife present in the area.

5.3 Navigational risk

The information provided in this section is derived from the Navigational Safety Risk Assessment (NSRA) produced
by Abbot Risk Consulting Ltd (ARC, 2010) for HSUK (ARC, 2010) which is specific to the HS1000 device described
in this document. A full copy of the NSRA specific to the device is provided in Appendix E. The NSRA has been
undertaken in accordance with Marine General Guidance Notice MGN 275 now replaced by MGN 371 (M+F) —
Offshore Renewable Energy Installations (OREI): Guidance on UK Navigational Safety and Emergency Response
Issues. This section of the supporting document summarises the main findings of the NSRA.

5.3.1 Baseline conditions

Shipping activity in the Fall of Warness and potential impacts of generic tidal devices were addressed in a site
NSRA undertaken alongside the original tidal site EIA in 2005. This study identified the following significant groups
of vessel traffic in the Fall of Warness:

Fishing vessels on passage to/from fishing grounds
Cruise vessels on passage

Inter-island ferries

Local fishing activity (creeling)

Other potential users of the area were identified but were either not using the area on a regular, identifiable basis
(such as leisure users), or declared no conflict between their activities and the site (such as the MoD).

The vessels identified in 2005 as using the Fall of Warness and which have significance for the HSUK deployment
are, primarily, deep draught vessels such as passenger cruise ships with draughts up to 8.56 m and fully laden
pelagic trawlers with reported draughts up to 8.5 m. Monitoring of the test site area has confirmed usage by vessels
identified in the 2005 NSRA and that the deepest draught (that of the MV Mona Lisa) is 8.56 m.
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Although there is a general, recognisable trend in Orkney for cruise ships to be present during summer months, the
limiting factor to the vessels remains port and harbour access. It is noted that modern cruise ships, of greater

Gross Tonnage, all exhibit shallower draughts. For this reason, it is not anticipated that any other cruise ships will
exceed the draught of the MV Mona Lisa.
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5.3.2 Potential impact

It is considered that installation and decommissioning present a potential risk of collision with cruise vessels and
transiting fishing vessels which would normally pass down the channel centre line. Inter-island ferries also make
use of the Fall of Warness as an adverse weather/tide avoidance route.

The expected level of cruise ship activity, based on traffic survey data from the EMEC tidal site NSRA, would be in
the order of 4 transits of the Fall of Warness per month for the May to June period. Given that the installation task
is planned to take place over 9 days, it is expected that in the worst case there could be up to two cruise vessel
transits concurrent with the installation activity. In addition, an average of 5 deep sea fishing vessels (with draughts
not exceeding 8.5 metres) per month are expected to transit the Fall of Warness. Hence, for the period of
installation, it may be expected that 2 to 3 fishing vessels may pass the site. If cruise ships and fishing vessels in
transit were to suffer a catastrophic propulsion and/or steering gear failure whilst passing the installation vessel an
interaction may occur. This interaction is discussed in detail in the NSRA which concludes that, given the traffic
levels, the likelihood of occurrence of vessel breakdown, the expectation of weather and tidal combinations in the
period under consideration and the physical extent it is considered that the risk posed by the installation is not
significant.

During operation in still water conditions, and given the clearance above the device, it would not present a potential
hazard to vessels using the Fall of Warness even if they were to pass directly over it. However in exceptional
environmental conditions there is a theoretical risk to deep draught vessels if they were to pass over the device.
The activities associated with maintenance may also increase the risk to vessels undertaking passage or other
activities in the waters. The use of buoys to enable retrieval of the ballast packages presents a hazard to marine
traffic and fishing activities in the area, given the tidal rates the buoys are likely to be dragged under the surface at
times, creating an unseen hazard to passing traffic. However inclusion of this hazard in the Maritime Safety
Information should alert mariners to their presence and it is therefore considered that the risk is tolerable with
monitoring.

Potential risks discussed in the NSRA are listed below:

Collision with device

Failure of the device
Maintenance

Fishing activity around the device
Effects of tide and tidal stream
Effects of weather

5.3.3 Management and mitigation

The NSRA presents risk mitigation measures that help to reduce or mitigate any potential hazards to navigation
that installation or decommissioning of the development might pose:

e Avoidance of extreme weather/tidal conditions for installation activities means that inter-island ferries would
not require to use their adverse weather/tide routes.

e Promulgation of installation activities through UKHO Maritime Safety Information System and local Notices
to Mariners.

Operationally:

e The device will be charted appropriately as an underwater installation of known depth;

e The chart currently provides warning of the siting of Energy Devices in the area of the Fall of Warness;

e Still water clearance above the device is likely to be sufficient to avoid collision between all known vessels
using the area;

e A study is being commissioned by EMEC as part of an updated site NSRA to establish the theoretical “safe
depth” for devices in the Fall of Warness taking into account the characteristics of known and predicted
vessels using the Fall of Warness and the wave characteristics that would be likely to be developed in
environmental conditions to be expected in the 5, 10, 20, 50 and 100 year events;
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e Maintenance activities will only be conducted in low sea states and in minimum tidal stream rates in which
inter-island ferries would not normally be required to employ their adverse weather/tidal routing measures
and

e Vessels/craft engaged in maintenance activities will comply with the COLREGS.

The NSRA also states a series of recommendations which include precautions to be taken during installation and
decommissioning (such as Notices to Mariners), charting of the device and charting of the test site area as a whole.

The construction and decommissioning phases of the project present a potential, but tolerable hazard to navigation.
It is considered that normal precautions and controls are adequate to ensure that the risk remains tolerable.

As the device will have a minimum clearance of 17.7 m above it, it is not likely to present a hazard to vessels using
these waters in still water conditions even if they were to pass directly over it. However, there remains a potential
risk to vessels of deep draught in high sea states if they were to pass over the device. Whilst a general warning
notation has been added to the chart indicating that such devices may be encountered in the area, the test site
area has not been charted to show the boundaries of the site in which mariners may be expected to encounter test
devices. However, UKHO have indicated that individual devices will be marked on charts once installed.

Full detail of the assessment of navigational safety and risk is provided in the complete NSRA specific to the HSUK
device at Appendix E.
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6 MITIGATION AND MONITORING STRATEGY

6.1 Introduction

The assessment undertaken for the deployment of the HS1000 device at the EMEC tidal test site has identified
mitigation measures that should be implemented for the project. These mitigation measures along with the
proposed monitoring strategy are summarised here.

HSUK and SPR recognise that the proposed deployment of the HS1000 is in a sensitive area and requires
appropriate management. The evaluation of environmental impacts of the HS1000 device is therefore an important
aspect for SPR in assessing the success of the deployment. As responsible developers, HSUK and SPR is keen to
cooperate and participate in managing and evaluating their impacts. Based on the consultation undertaken to date
it is known that licence conditions will include a requirement for environmental monitoring, in addition HSUK and
SPR realise results of such monitoring will provide valuable information to inform the assessment for commercial
scale developments.

The environmental monitoring strategy for the project has been developed in consultation with SNH, EMEC and
Hammerfest and builds on work already undertaken to understand the potential environmental impacts from the
smaller prototype device deployed in Norway. This strategy is outlined below and will be developed further and
documented in a detailed environmental monitoring programme (EMP) for the project. The specific detail of the
plan is still being developed and therefore will be made available for review at a later date, expected to be August
2010. HSUK and SPR will review the EMP on a regular basis throughout their testing programme at EMEC and
update and reissue as necessary. This review process will include consultation with relevant stakeholders.

6.2 Monitoring undertaken to date

The prototype 300 kW device has been tested successfully for four years at Kvalsund, Hammerfest, Norway. After
four years it was removed and overhauled for research and development purposes before being re-installed in
August 2009. This testing period has been used as an opportunity to collect some environmental data during the
operation of the prototype device in the marine environment including:

- Underwater noise measurements and a discussion on the potential impact of the produced noise on fish
and marine mammals; and
- Observations of bird and marine mammal use of the area.

This period of testing has informed the development of HS1000 to be deployed at EMEC and, where possible, the
data and methodologies from environmental monitoring undertaken to date will be used to inform the detailed EMP
for the HS1000 device.

6.3 Deployment monitoring

The installation activities do not involve any significantly noisy activities such as piling or drilling. There will only be
one vessel required on site at any point in the installation process. All heavy lifting operations will be undertaken by
a large DP vessel, and operations using an ROV will be undertaken from a smaller DP vessel. Consultation is
ongoing with SNH to establish if there is a need for any monitoring e.g. use of a marine mammal observer (MMO),
during installation.

6.4 Operational monitoring

6.4.1 Collision risk

There is as yet no standard accepted methodology or technology for the monitoring of wildlife collision with tidal
energy devices. To this end HSUK and SPR are investigating the options available to it during turbine testing to
ascertain their suitability for collecting the data required to assess potential collision impacts. This has included
consultation with SNH who have indicated that due to the lack of accepted monitoring technology/methodology the
use of a combination of two or more different techniques initially might be appropriate.

Supporting Documentation for Consent Applications 60
Assignment Number: A30127-S03

Document Number: A30127-S03-REPT-02-R003
Date August 2010




The turbine nacelle will be fitted with a video camera, looking almost vertically so that the entirety of each blade can
be seen as the turbine rotates. A minimum of two fibre-optic strain gauges will also be built into each blade. The
practicalities of making video recordings at a water depth of 52 m, how data from the strain gauges and camera
can be interpreted and the details of how data will be collected and analysed are still being developed and will be
presented in the EMP.

In addition to the use of the underwater camera and strain gauges HSUK and SPR will make use of the EMEC
collected visual observations of marine wildlife at the tidal site. The specific details of how visual observation data
will be collected and analysed will be presented in the EMP.

EMEC’s Monitoring Advisory Group (MAG) extends and coordinates ongoing monitoring discussions EMEC has
with regulators and their consultees. MAG focuses on specific methods of monitoring device-specific and generic
issues relating to the devices deployed at the Fall of Warness. EMEC also has a series of ongoing or potential
research projects. These include a potential short range active sonar project aimed at investigating the underwater
collision issue.. HSUK and SPR would be happy to consider involvement in any associated research once further
detail becomes available.

In the event of detecting a collision HSUK will discuss options with SNH including the potential for temporary
shutdown of the device. The procedure for this will be set out in the EMP and agreed with SNH prior to installation
in 2011.

6.4.2 Underwater noise

In order to be able to ascertain the potential significance of underwater noise generated from the tidal turbine there
is a need to establish the underwater acoustic signature of the device. SPR has approached the SAMS with
regards examining the propagation of noise against baseline data utilising the noise envelope gathered from the
300 kW prototype device.

The requirement for additional underwater acoustic monitoring will be discussed with SNH once further data is
available. Any subsequent methodologies associated with the underwater noise output of HS1000 will be
presented in the EMP.

6.4.3 Marine wildlife displacement

EMEC has an ongoing marine wildlife observation programme (since 2005). The data and summary reports
produced from this project will be studied by SPR to ascertain if the presence of the HS1000 turbine, and other
turbines at the tidal test site, result in wildlife displacement impacts. When further analysis of the EMEC collected
data is available HSUK and SPR will consider the need for any further environmental monitoring requirements.

6.5 Mitigation and management commitments

Table 6.1 below lists all commitments made by HSUK and SPR to reduce potential environmental impacts
associated with the deployment and testing of HS1000.
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Table 6.1 Table of commitments

>

Issue

Commitment or action

Responsible
organisation

Notes

SPR will consult further with SNH on the requirement for a

Specific requirement for an MMO will

MMO during installation SPR depend on nature of specific DP vessel to
be used for installation
Wherever possible, periods of greatest vessel activity will be Due to the logistical issues of working in
planned to avoid grey and harbour seal breeding seasons, and such harsh physical environments, this may
vessels will move onto location at slow speeds SPR not always be feasible
Vessel operations will be planned to minimise duration on site
SPR is committed to understanding the noise output of the
device and its impact on the receiving environment. The need SPR
Marine wildlife for further work additional to that already commissioned by
) SPR will be assessed once results become available
impacts
Ongoing visual wildlife monitoring programme (undertaken by
EMEC) to establish any changes in wildlife distribution in the
Fall of Warness over time (surface observations only) will be | SPR
used to ascertain the need for further monitoring of
displacement/avoidance impacts
SPR is committed to operational monitoring to ascertain the
- . . PR SPR
collision risks for this specific tidal technology
If collision events are detected during operation, SNH will be
consulted to ascertain the need for mitigation actions e.g. | SPR
temporary shut down of the device
All works will be broadcasted by appropriate Notices to | HSUK
Mariners and Navigational Warnings
Compliance with EMEC Notifications procedure HSUK
Navigational risks All vessels undertaking work for HSUK will comply with HSUK
COLREGS
A modelling study is to be commissioned by EMEC to
determine the extent of motions induced, in a variety of vessels | EMEC

known to use the areas, by sea states appropriate to the area
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A

Issue

Commitment or action

Responsible
organisation

Notes

HIRA meeting/workshop with EMEC HSUK /SPR/ | Attended by all contractors
EMEC
Method statement will be agreed by EMEC, under its Permit to
HSUK
Work system
Where possible, maintenance activities will be conducted in low
sea states and in minimum tidal stream rates in which inter-
; . . .| HSUK
island ferries would not normally be required to employ their
adverse weather/tidal routing measures
Discharges to sea \éVhere possible, environmentally friendly/non-toxic fluids are to HSUK Device designed for no routine discharges
e used to sea
All wastes will be disposed of in line with legislative | HSUK/
Waste management | requirements and no overboard discharge of wastes marine
contractors
Foundation and device design will undergo third party design HSUK
verification
Installation methodologies and procedures will be subject to | HSUK/
appropriate risk assessment/HIRA EMEC
All activities will be undertaken in accordance with the EMEC | HSUK/
permit to work system EMEC
SPR will ensure all their procedures dove tail with EMEC HSUK /
Standard Operating Procedures (SOPs) and Emergency
EMEC
Response Plans (ERPs)
Accidental events All subcontractors will have valid Shipboard Marine Pollution
Emergency Plans including a Shipboard Oil Pollution HSUK
Emergency Plan (SOPEP), or equivalent procedures as
required
Marine contractors selection criteria include competency
assessment and use of suitably qualified and experienced | HSUK
personnel
Lifting operations will be undertaken using appropriately rated | HSUK /
lifting equipment marine
contractors
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APPENDIX A INSTALLATION PROGRAMME

Task Mame

Baan

] Turaion FinEn | Predecessons
1 |Mobilze Kirwail Dosys Wed 250611 Wed 250511
2 |‘Substruciure and ballast iday Wed 250511 Wed 250511
3 Load subsinuciure and ballest 2hrs | Wed 25061, Wed 280511
i Transit io #dal berin 1 Zhrs | Wed 25061, Wed 2505113
E Install subsiruciure 10r Wed 250611 Wed 2505114
B Install bakast 10r Wed 25061, Wed 2505115
7 Transit io Krkwal 2= | Wed 25061, Wed 250511 | 6
B
5 |Nacelle O75days| Thu 260511 Thu 260511 2
80 Load nacelle 2| Thu 28061, ThU 20511
T Transit io #dal berin 1 Zhrs| Thu 26061, Thu 2081 |10
Tz Install nacalle Zhe | Thu 26061, Thu 28081 | 11
3 Demaciize Dosys|  Thu 28061, Thu2E0511 12
Task — ke xere Tecs
Py Spit e, SummeEry WP il Miestone 4
Progress I Projeci Surmary (SN Doadine 4L
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Shall Qemale Gl 450
Wararn 1.1

Elimclive Duabe 05052007
Material Safety Data 3hoot Rizroedng] w0 EC i eclive 2000 5REC

1. IGENTIFICATION OF THE SUBSTANCE/FREF ARATION AND COMFANTAUNOERTANING

Watarinl Hama : Shall Gmale Bl 460
Usas o GEear bibirlizan
Produck Code . I ADTFA
Manulsekurer)3 Ugplist i Ehll UK il Products Limibad
P Bog 3
Ellesmara Part
CHES ~HE
L nited Kirgdom
Talephong T tdi-(D) 151-350-4060
Fax o +dd-(Dy 151 -350-1843
Emergency Telephone . #4d-{0} 151 360 45496
Humber

2. COMPOSITKONMFORMATION ON INGREDIENTS

Freparalion dexaiptinn : Highly refincd mine-al ois and addltivaz.

Addi sl IMfarration i Thea highly refined minaral ol cortains =3% dwie] DWI0-
airact, accand ing 1o [F3dE.

5. HAZARDS IDEMTIFKZATIOH
EC ClesslRcetdon ! Mot tagsHlad a2 4angerous usder EC <fikerda.

Haalth Hazarda o Mol gxpesled in be A el bagard shen used onder sommed
coreizlona. Frodonged or repesaly:d skin monkac) withaut propar
eliaing i dng Lhee prras ol she skin r'gsLili"ug indisosdars
Suh 25 vil ammeAalliculiiz, Used of may cowaln harmfui
FTpatics.

Sigta and Symptoms . Oil acnevfolliculits e gns and symploms nay Include 1armation
of hlack puptulas are Epn on e ki of Bdpesad arase.
Ingastion rrey reeult in naueea, vomling awior dioloey,
Safely Hazards : Mol clesekled s flammable ba wil Do,
Envircnmenial Hazards T Mol cleaalled &3 dangeraus Tar the enviromnenl.

4 FIRST AlD MEASURES

Caneral Infarmadion : Mo ceperedod by ke 1 haaltn barard when used undar nonmal
conditfenz,

Inhalation * Motrastment necassary undsr novmel condiliona of us. IF
EyMpboms marses], obtaln medical advice.

Skin Conlac o Rarpowve contaminsied eieihing. Flush exposed 8 ea with waba:

Ardd Fralow by washing w thsoap il awilable, [ pesislent
livilaliewn ssoran &, oblAin medinl allstion
Eye Conlact Fluszh vy wilh cepdoans quanliias el walar IF parsistant
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Bhall mak Dl 450

Wi ian 1.1
Eli=clive Oizb= 05,083,207
Materlal Safety Data Sheel eccrntling 1 EC Jiredive 200 1V56EG
Irrietian cecura, obtain medical alteatian.
Irgacation . I gemaral no Keaimenl & necassary unkss bege quankliss
are wagdlced | Niinwsoer . gml, medical adwios.
Advice to Flysic s Trewal syrpr comalicalhy.
“3. FIAE FIGHTING MEASURES
Char e arga of all non-smargancy personrs .
Zpecilic Hazards . Herardouss combustion producis may melude A complex

mb:tura of airborne eclld and Lguld garfculaes sed gasss
{arnoke]. Carbom rronoee e Unldanthed omanic gl ingrgasni
compouwkde.
Extingulshing Media : Fomin, water apray or fag. Ory chiemice jxrssder, carlon
dicxide, sand oF eadh maty be used lee sl firas anly.
Uneultable ExHnguishing @ Do not gge wader b jel,

Madla
Proteclive Equlpmadt far ;. Proper proalectivs suguipment indudieg bresdhing apparaiue
FlrzMghiers el lxa wom wiven Rpprachng & e n A cowined apacs.

fi. ACSIDENTAL RELEASE MERSLURES

Swoid conbazt with sp led or relsased material. For gqudancsa on ealacion of personal pratactlve
squipment see Chapier B al this habedal Sakety Date Shee:. Ses Chepler 13 for ifonnetian on
dispesal. Cksanve 51 mlevant koosl and Intamebenel regulabene.

Pratecilve neeaaures o Awand comact wih gk avd eyes . Use appropdale conlainrmed
b evald envircnmendal contamiralion. Frewand (i egeeading
or enbexing dralng, ditehes oo rivers by wsing sand earlh o
other appropiesle barers.

Clean Up Methads U Gllppeny wheh Spill, fedid aEddenls, <lenn ue rrmcd alely
Frevenl fmam spreading by making a samier with sand, cach or
alhsr cisdgirunienl maladal, Baclaim liquie directhy o inan
abnrliad. Soed g residieg with a0 ebsarhent sach as day,
=and or cdhnr =suitahle matanial and 4 sposa onmperf!,r_

Additianal Advicn ;  Local authonitics shoud be advised ¥ slpnifizant spilagas
cannot ba comtainad.

¥, HANDLING ANO STORAGE

Ganarsl Precavtieng o Uze local exneued warbkabion i ihere [s Ak af Inhaletion af
wApOLE, st or aeroadls. Properhy cispose of any
coirilart BALed racgs if ddaaning mate-glhs in oder o preven
firess Use des inlorneatiom in this cala shamt as inpo b0 a risk,
it ntIL Ul sl cirumslenos e help detammins
acercpniata contrals far safa handling, siorags end diepcsal of
this meterial.

Handling : Fwold prolonged or rapested coniact with sin. Avold Inhaling
wvapour arddlor milata. Whan nandling product In dores, saedy
[oolwedsr wlould b aorn and proper taredrg Eguipmenl
ENITY 4 RIoRTE |

Seorage Heepr comlainiqr ligely azlhosssr] aow! in2ococd, wae|Fyantlaced
Haca. e progerly lalw bl a-d closseble conleinars. Storsge
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WMaterial Safefy Data Sihoot

Recommended Maberiaks

Uit ahln Matprials
Aukditlstial Information

Shall mela Il 453
Wersia 1.1

Eiledive Jare 05.00. 2007
acerding la EC dingclive 200 1'S6EC

Temperalure: o - 0G0 22 - 128°F

Ther gtormga ol bt produc] may e sabjed I e Gendrd of
Faliullon §30 Skwage) (Englarcl] Rwgu ations, Further
Juldabee ' ayba aldained rom ha local envirgemenial Bgency
aMles.

For conlainers @ cont@iner linings, wusa m K ateal or high
density polpethwlene

PYC

Polyathylena conteinerg aheuld nok ba expeeed bo hgn

tem pargtunead biecausa of possib e righ of deterbon.

Exposura to this prodwet shoult be redused as low as
resaonably araclkeabla. Referance showd be macke be lhe
Health and atety Exackiee's publicabia "COS)IR Essenlie.

8 EXPDSLURE CONTROLEMERSONAL PROTECTION

EXpati re Cantrals

Fersanal Protecthvs
Equipmamt
Respirmiory Protactian

Hand Protecden

Eye Pratection

Detnpalianal Esposwe Limis

The: laval of srobactinn and sypes of controls necerzary will vary
e pending upon polential exposurs conditlens. Salact coninel
based on a nsk assassmant of local CrowTaEtanied.
Appropriis measunes inckadar Adequate ventiackon o contral
arome corcedretiong. Weere meterel e healed, spreged ar
miat fomied , shara A greater oolandal for ewooma
concaniratona to be generatec.

Fareonal praiectve squoment (FPE) should 1ee
recommanded natlanal elanca e, Check with PPE sippllers,
Ko 1asglrabory prolaclion is orcdinarily reyu red ynder somal
sored Elorma of e 1n sesondance wils ixxl iveyslrial hygiene
pracices, secBubions should Be Laken o swisd asibing nl
mnaterial, I engineering Cevtrals do mn rantam ik
CoRCERlPAGonS [0 A lews] which 5 adequinds b proled weckor
health, select respisalony srobecion cquipment suilable forthe
spacilic conditions of wse and meweding ralevant legslatan,
ek, wilh respirsdony perceactive aguipment aoppliers. Whers
air-Fliering meopitasors ara Euitable, selact Bn appropriata
combinatlon of mask and ftar. Zelect & fliar suiebde for
combmed particulatsiorpanc gas=a and vapaurs [alling polrt
<Ei4 148 *F) meeting EMATI .

Wihara hand cortack with ke product may aesur e usa of
plowes approwve? La i akvanl s darcde (rmy. Eusie ENIT,
UL, Fragh mrde (o ihe fallovwing roalerialy imay ek
walable casEeal proloctlon: P, wispeon or milrike rullse
glirdd, Baiitshiliby Arid dirabiliby of 8 gaowe s depandant on
usage, 24, irpquency and duraten of cortact, chemloa
meeisEnes of glova material, glowa thickness. dederty. Always
raak adwce fram glova suppiers. Cantamimated glowae shoukd
be replaced . Personal hygiane 12 a kay alenant of effectl.e
here cars. Clowee muzt ealy ba wam on ckean fandes. Aller
Uy g owves, s shoobd be washesd @l dried arongliby.
Applicalioe of o eea-poeelo s maisiorier s recmnnendeg.
Waar safabr glatses o full Fice shiald if sdashes ara Ekaby in
oo, Approvad o EL Slanderd EM - F.
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Material Safety Dats Sheet

Frotectve Clathing

Menlkowling Mathods

Emyiremmental Expoaure
Contole

Shell Smala &l 480
warakar 1.1

EMeszioes Cila DE.O6E.2007
Arcoring b EC dirsciye 2001 S5BEC

kin prileclion notardinar by raquired beyond etandard e
work clolhos.

Moritormg of the cancentration of substasces @ 1o broalhing
zone Of workara of m e general workplace may be reguired b
panfirm gompllence with an OEL and sdeguecy of coposurs
onirake. For anhe sdselanes biowogiced monionng may alse
e approprade.

MILT ke relesse o he swlrmnwed. Sy grvirmsmemal
agsessrned rsl B made 10 ansure compiance vith losal
arrarornmenlal egisation,

B. PHTEICAL AND CHEMICAL PROFERTIES

AppESrance

Odour

pH

Biling pain;

Pow peiie

Flaish pwaing

Explrsinn | Flammabi ity
limits in air

ALrio-w b barnperaty e
WapIUr praEsUre

Danaity

Watar so wimity
n-cctanobwarer partition
coEfficent [log Pow)
Kinamatic viseosity
Wapour duimily {air=1]
Euaacialion mte inEwhic=1]

* Browm . Liguid.
- Sight hydrocarbon

Mot apicakda.
= 280 "3 536 °F estirmated value(s)

¢ Typlcal -2 *C 04 °F

Typlcaal 2065 *C r 401 “F (COC)

Typlcal 1 - 10 %] (bawad oo ininerad gily

D> SERCCE0ECF

= 0.5 Fa al 20 "SRR °F (nslimalad yelses))

Typhcal 904 kamad o 16 "G/ BECF
o Meyligible,
: 7 B thasmd nn informadion on similar prod_cts)

: Typical 460 mmz2is at 40 °5 £ 14 °F
i = 1 (estimetad vaualsit
Dot ot avai aila

0. ETABILITY AND REACTIATY

Stability
Cahditiony ta Avoid
Makerials to Awcfd
Hazardaus
Dacomposiion Producis

: Stable.

 Extrewnee af bernperatue and direcl sunlighl.

T Bironyg oxidisng agenta.

: Hazardoua decomprosilioa prclur:ls are npot gp;pmd 1a form

duilg mon e shovamgo.

11 TORCOLOGC AL TNFORMATION

Baale for Axsexsmont

AUl Cval Tosiciky
Acula Darmel Toxlzly
Aculs Inhalatlen Taxkely

Skin Irrivatlen
Eye Irmilation

Raspirbory [ritdion
Bansitisation

Indcarmalion fiven is kased on deta on the comporenie and ha
tomicology od simller prod ata.

Experied b3 be of bow kool LOGN =000 mgiky . Rat
Ezipaced 10 be of low bosiciy: LCS0 =20G0 maks . Rabbit
Thiz procucl i nol sxperslsd L piee an ishalation hazard
unier condillores of fiueserali'y L

Expiriel o o slighlly irril,al;ing FI‘I:I|I:I|'|E|9: or I'BFIEIEHE":I akn
cattaed wilhauk preaor Sleaning zan clng'lhe ponae. of tre3 gkin
resulting in ciserdars such B2 all acnafalllcullta.

Expected 10 ba slightly Irrtating.

Inhalation of vapours or miEte may cadse Irilat .

Mat expected te be = ekin anztsey.
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Materal 3afaty Dala Sheet

Repeatad Dosa Toxkciy !

Mutagenlclty :
Carclnagenlzity :

Raproductive and
Dovalopmantal Toxlchty
Addiilonal nformatlon

Shwnlf Dimake OF 40
Wersion -1

Effazina |1aka (15,03 207
wrcording Lo CO drecham 200154 ELS

ot expactsd o 02 » hagard,

Mul mungidares; @ melisenic hozard.

Prorduc) cowains mneral cils of 1ypes ehoen 10 Ba non-
earcinenatic in animal ahin-paining aiuciee. Highty refined
mirgmal s ara nol dassifad a5 cana nogen oy he
Imlamational Agercy far Beasarch on Cancer (|ARE). Sthear
componenls a2 nod Known b be pasocieied wish cEssinoen @
alfacie.

Mol expeabed 1o e a keeard.

Uzed olla may contain sarmdul imporilies hat bam
aceumulaled durng use. Ta mncunliaion of such mpuriies.
wil deped tn e and they ray presant risks o haalth grd
the envirpnmenl on cEpesal, ALL weed il should b hanclad
w th calicn and skin contact aveiced a5 1 65 possba.

Td ECOLOGHCAL INFORMATIGN

Ecodowiizdrgiinal data have not been detarminad specif ooy for thie praduct. Infemeton guean e
baead e & knanvdadga of the components and tha ecoteoco ogp of aim lar producle,

At Toslelty

Mokt :

Peralatensetd agratahility

Bloaccumulabion

CHhar Advarse Effects

FPoaly solubla milders. May cloase phpscrl koling of aqualic
arganisme. Expecied to b2 pracUeally ro toxke: LLAELILED =
100 mgi (o aqualls organieme] (LLCLED expeasssd p (he
halena amemnl ol pmdur.;l rxpuired Inopeepane agueoons e
ertrac‘.]. Minera il s ool exfarlng W rwes any chmnic
effecis b apuakc argantzms ab concenbeaiowe: less han 1 mgfl,
Ligaid usder mast ermlmntmertl cnneiticns. Floats on watar, I
Lerttery siil, T wil adsorh bo soil porticles and will ng: a
‘mialaile.

Cacpwtr:lae] lo o inal readily Bdodmgradahla ajor conelitoants
artkszxpridag la iz inbemnthy Biodepedahle, but the product
carRing tomponants that may persisl in the anvironmen.
ZGonteins comrpanents with ta pobentlal o blosccwmolete .

Produd iz 8 mixtura of non-wolatle components, which ara nat
aupeted b w3 nsleased to & Inany algmillcanl quankdies. Mol
e petad 1o adwe ozone daplalion polent o photoe:hanial
cEowe dealin prientlal or gobal wireming palenlsl,

13, CEPRSAL CONGIDERATIONS

Maledal Diyposal H

Cantalner Dlapooed -

Lermtal Legisktion H

Fotstowar o ritpsin if possidbla s the r\qspomihili‘r,l ol the
waste genoraker bo delermine the towc by and phyalcal
propertics of the medorial gererated to deesmine the propar
waste cleesificallon are? dispoeal mathods In compllancs with
applizabla reguistcne. Oo ot deizpoza Nt the emdronment, In
dralne or In walar cowses

Chapoae 1 accordance swalth preva Eng reculsdinmg iralwrably 1o
i oo Sed colleclon on conlrador. Tl corrgsdrnnsg of s
e s lar ae canraslar skl b rstablinmad bedombond,
Dfspesal should be in accordamce with applicable regional,
national, and [ncal laws aed requiabons.
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Shall Gmaks til 452

Wrrsen il
Emactw Opte 05.03. 2007
Material Safety Dala Sheet accraing 1 A drwct va 50 USEY G

EU Wasts Dispesal Coda (EWGE 13 02 06 mineral-based mon-
chiorinaced crqna, pear and lubriceting of 3. Clesaficatian of
¥EEN is akaye tha raspanebiiity af the and uzer.

14, TRANSFORT INFORMATION

ADR
Thea rdertal b nos elassiied a dangeous urdar A0R myulalinns

RID
Thie rredierid s not clagafied 25 dangerous urdsr RIS regu lationes,

ADNE,
Thix mutwial B nct cazaified gz epagerous inder ACMR raguletione.

] [ult
Tniz matenal |\ rot oesnling 3 06 mperous undar MGG regulaiog.

LATA [Conby vorlatons may spaly)
This mataial & not daswled as daaperods mder WA regalalinnss.

15, REGULATORY |[HFORMATION

The reyulatary informakinn is red irerded bo b comprebensive. Cthar regulations may apply ta this
ALl

Fi Clussifcalion Mo clameiied @9 dangencus under EC chieria.
E< Symbals ;Mo Hazerd Symbal saquired
E< Risk Phrasas o Hrotclasatfes.
E<: Safaty Phraea= :  Motclasarles.
EIMECE : Al componenta
llatad or puolyries
Bwabn,
TECA . Al companenls
llsLeed.

Cllheesr Inlow mestion * Ervimnmenlal Probsclion Ad 1290 (a5 amended ). Hea'th and
Zafmty al Werk St 1974 Consumers Protaction Act 1887
Conmal of Pollution Act 1874 Ervironmenial 4o 18335,
Facdoriea A 1961 Camiage of Dangearoue. Caods by Read
arad Rail [Clesskicatlen, Pechaging e Lebea lag ) Regulallons.
Chamlcels {Hazed Infommalion and Peskaging dor Supply)
Regulations 2002, Contadd of Subslances Hazardoos 1o Hisdih
Requialans 1994 Jas afinded), Raad Traffic {Carvisge of
Dangerows Subsbanges in Packages) Rege ations. Menchant
Fhizing {Dangemus Goads and Marine Polluints)
Regulglions RAeed Traffic (Camiage of Dengerous Subelancse
n Faad Tenkars n Tank Cortainars) Riequlatiosa, Road Traf
{Tralrurg of Drhvare of Yehloea Sarylng Dargasoos Soock)
Hagulztions . Repoering of Injunes, Dissases an: Oangerows
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Ahell Craela O £80
Werson 1.1

Eirtiug: Liatr (2% K7
Material Safety Data Shast acding o EC diraelive 200158

Qourrances Ragulaborm. Healllanrd Saleby (5t Aic)
Regulallons 481, Persorus Protective Equipmem [EC
Ddrective] Fegulalior:s 1550, Parsonal Probactive Eqmormeant ai
Wiark Regu afinms 1992,

16. OTHER NECRMATION

Fphiraseds)

Mok slagsified

WA Varsion Number |

ME03 Effeoties Diabg i BECQ M7

M30E Revisions T Avwartical bar () .n Ihe lef harghs incicales an amesndmeent
Irom the preswious Yerslon,

M30S Regulaton ¢ The content and farmad oF s safety deta sheet i
Acitcrnce: wilh Commissien Dimeive 200189/ES af 27 July
2001, srvwaclirn) for tha smoond fima Commiseian Clrecthe
S1MEREE

ME0S Dieirbution 1 The infarmakion in this documant shauld ke meds avalalda
all who mary hendla dhe product.

Dleclalnes Thiss infarmeation is based on aur curent knowiedge 2 1o
inimnied b Gesonibe the preduct for the purposes of heath,
safaly ard gnvironmeral raquiramants anly. 1t should ok
tharefare be conetraed 8a querarisaling any apenalie s pRedy
of the product.
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SHELL OMALA” OILS
High ﬂua]itz industrial gear and bearinE oils

Prodoct Description

Sheli Chowle® Ok e high geality, e presmane cals eesigned Sar cae lubrcaticn ot keavedute ooz sl gears,
Tl |.'|i.j','.1 taad taf’:l.:.i.l'._i-; E;q.'m’:i.:- and ent-leivtvc Ciamwctesisticn coenbize b oaffor uxur_'ptjl:mﬂ |.1|:r|.-u:ruu|:||.|:j|.'| [t ]
anid nsher medwstrinl appleiricne inchoing e mick apslicarions.

Sheell {hmiala CHlx haip redice gear wooth and brarng wearoa borh seeel and bronze cormpanenes, T kead Carmving,
tilF.I.L'il:'!' 17k Bl Dmala Dile:, as deermined in lahewarnmy bests meers Lhel:'s atAneenT recuiremaents e he nffers
ghabally. The scldicwe gpseem helos to redece gear wooth wene, pemiccdazlr ondes sonditons of kigh lead  Shel? Ciennls
Tl e bl for spor, Slied ot bevel gears avd ne deeygmed fo cpemse uader remdinons cFheaey amd aaeek

Iniari=.

Hheell f3rnala CHla od vesand ehevaved rmpessaiotes and zesis e foooeZon of 2ladee, Tle foozeladom =elps ocvidk:
extended of: i cees uoer highee thao normal npermng rempre-atoes,. Shell rada Oils prareat both steed aed
Lupiee commpotenta, even o U preacmee o oo wsonatiog by sater o solics Shell Oovala Crila aisa have
excelben b waber separutin properge:, such thas exces water can 22 drained sssaly from lohoeston systems, Wates o
preally agcelezace surface ladg e wicth pease Lol Deatingg @6 wdl of prourwbngy lsbo ea Cus Loaiat oo joetnal sadlaces.
Wiruter exattaiition saeuld eherefons e svozded or sensoed as quarkly as poesibls after rhe nocurcense.

Shwell Orrvale Ol are Frrmodzb=d LR high FISEORINY e hase e, and inrncpineate & specia :'-uIFu'.'-]:hhn.'.I.hh-:m'_s
Wi 1 pLerie SXIe poessine perind mAnce.

They are availabee jo several IS0 wiscosia grades canging [uan 05 e 3200

Applleatiois
= szl gear cansinisaices dncudiog spus, helica? and boeve: gears
= iagusteial g dives =k e STl extrene prrsuce porioranes Cue oo bewey e shock loading is nesded
- rllili]l J:I.l'.: I.'-CII'EF crarteck L‘.&ul’ill'&ﬂi
- L'il.'\f.'l.IJiIU.:'.g ?IIL\'_: 'cl:!|u|.'| Iﬂh rjcu.‘bmd H:{HIL'I.TIH

* umial frilonls
et For aubeonsbee lepead guars use e cpproprite Sl | .‘ir.!i.r.zl::l-:"I Heuwvy-DOuey e Sl | Sph:xl S Julapscunt

Ferformance Ecaniees and Henefits
*  nubnekling cxddanon e thermal stabiline which betps exsend ool life
* oToctve euzoomicwmbibetnon e ey proncet porkes coemmoenen s
®  2lEcrdvs sullluz-phosplotn: CRione peoizuse 3y3eioh be provens wiear utdar tough conditers
= wride ranpe 00 viscusldug ool aowice vty F wpzenieg veadizions
ol waer slaeddi LT 'Pl.":iPi.‘I:tii.‘.‘- whiich illavw e wabes to nUparabe wiad b dzaied _r_.l-rl.rb.'l.'li:u_g ULl
fram. mist ard cormision

= axcellens ad carcyng capacioy he ping rocextend o zipmen lide
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Speciticaticon, (VEM Liridngs aml Apprsvals i
r AGAHDA QG DHAEP C150-3200 g‘l’lﬂl:‘i:l e A {ﬂp]_-ulmr‘g];l
*  DBocel Bewroch (Listirgs & ifineer Machine Compary [Appromsl)
*  Doston G e & Moman Conpsioicoo (Listng)
& [avid Broesa: lf'..'l.ppc:u‘.:ul.] o pdaellar Weangaren {Lazcng)
#  Dranieii (Lizting: v jbexnord-Stephao [Appeoval)
*  EALC {Listiag » Wargla (Appoval,
+  Talz (Lictng ® [T fpeel 334 015032000 grades)
v GB L5-2 werilicidos cpon osguest (LS00
wrades D52 A and 46l
‘Typicul Mraperties of Shell Cmala® il
"Lt TR0 Viscim b i
Met-od [ Ak TIH 150 220 30 4k aEl 100 1500 | 32840
AL ET S e O Goude Lt 10 150 20 2207 45k il 1000 1600 | 34
| b ekl Dicade 2P ATE 1T ST i KR PET | BED da Bl | 9 EEF 10 =T
Treaduct Gl EETTI IESTER ERTE EEEEEETE EETE EE EE LERT R BT X
Crravicy, “APL I 27 2 ix o | 2 KCY ] aan LN a8 wma ]
R HREN
& dUs, <t 12415 Gk e 131 N .1 did) GE 1000 10| 23
OO0, i It Hh EX a4 L1442 e 1237 qunz A LR il 4R
I, SUS {rakd E Exdl kil 2143 13T 23Hi 25 S| HZ5% &
@ IO, =SUS ical] IR 5 R R 18 144 1°1h g Rl ] EhX]
Warualy Tiedes [EERT] 1] [ rs i P i w1 5 al R
Linsh Lioe, 200, °F [ ) A3 Adi 440 i <30 470 415 e [EN
Puvs Fon, ! IEE L3 Lu BN -15 n I8 In 15 by an
Copaer Cotrian (6 212 F D . la 1a I3 i 1 [H N 1l W
e, 1eekeryydsalaling D a5z
oyl adiml il nil Ml rA1en il il nilil wil - —_ -
Ao 11 el fal T O I T IR TR I-HETR I H ET nalf | milfe
seg L midml v | it | eten feiln | zilo | el | ailir | = -
F7, FnIFr-Iﬂg T rad TI &R 1714 14 124 oM 124 1% L21 -
Camaizy, Fail Srame
Tirken, GAI% Load, 1 TIZieE | W ] s o R I N EE T
Tuc-Tall EF o
lnad Weay Trdex, by TR | d& 4 4% 45 41 Ly 41 £ 45 4h
Wb P, kel 2alk 25 2wl Z50 250 22 ) 250 ) )
Deowlaibiliy RN
e wzansn, -l L | ave 45 fgt 3.5 hz3 528 -
Lirmulzierg afezr cricly ml n 10,2 0.3 0 2 AL il -- -- --
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Shall Qemale Gl 450
Wararn 1.1

Elimclive Duabe 05052007
Material Safety Data 3hoot Rizroedng] w0 EC i eclive 2000 5REC

1. IGENTIFICATION OF THE SUBSTANCE/FREF ARATION AND COMFANTAUNOERTANING

Watarinl Hama : Shall Gmale Bl 460
Usas o GEear bibirlizan
Produck Code . I ADTFA
Manulsekurer)3 Ugplist i Ehll UK il Products Limibad
P Bog 3
Ellesmara Part
CHES ~HE
L nited Kirgdom
Talephong T tdi-(D) 151-350-4060
Fax o +dd-(Dy 151 -350-1843
Emergency Telephone . #4d-{0} 151 360 45496
Humber

2. COMPOSITKONMFORMATION ON INGREDIENTS

Freparalion dexaiptinn : Highly refincd mine-al ois and addltivaz.

Addi sl IMfarration i Thea highly refined minaral ol cortains =3% dwie] DWI0-
airact, accand ing 1o [F3dE.

5. HAZARDS IDEMTIFKZATIOH
EC ClesslRcetdon ! Mot tagsHlad a2 4angerous usder EC <fikerda.

Haalth Hazarda o Mol gxpesled in be A el bagard shen used onder sommed
coreizlona. Frodonged or repesaly:d skin monkac) withaut propar
eliaing i dng Lhee prras ol she skin r'gsLili"ug indisosdars
Suh 25 vil ammeAalliculiiz, Used of may cowaln harmfui
FTpatics.

Sigta and Symptoms . Oil acnevfolliculits e gns and symploms nay Include 1armation
of hlack puptulas are Epn on e ki of Bdpesad arase.
Ingastion rrey reeult in naueea, vomling awior dioloey,
Safely Hazards : Mol clesekled s flammable ba wil Do,
Envircnmenial Hazards T Mol cleaalled &3 dangeraus Tar the enviromnenl.

4 FIRST AlD MEASURES

Caneral Infarmadion : Mo ceperedod by ke 1 haaltn barard when used undar nonmal
conditfenz,

Inhalation * Motrastment necassary undsr novmel condiliona of us. IF
EyMpboms marses], obtaln medical advice.

Skin Conlac o Rarpowve contaminsied eieihing. Flush exposed 8 ea with waba:

Ardd Fralow by washing w thsoap il awilable, [ pesislent
livilaliewn ssoran &, oblAin medinl allstion
Eye Conlact Fluszh vy wilh cepdoans quanliias el walar IF parsistant

10!
Prrinl Ml 0504 2007 MEDE_GE

Supporting Documentation for Consent Applications
Assignment Number: A30127-S03

Document Number: A30127-S03-REPT-02-R003

Date August 2010




Bhall mak Dl 450

Wi ian 1.1
Eli=clive Oizb= 05,083,207
Materlal Safety Data Sheel eccrntling 1 EC Jiredive 200 1V56EG
Irrietian cecura, obtain medical alteatian.
Irgacation . I gemaral no Keaimenl & necassary unkss bege quankliss
are wagdlced | Niinwsoer . gml, medical adwios.
Advice to Flysic s Trewal syrpr comalicalhy.
“3. FIAE FIGHTING MEASURES
Char e arga of all non-smargancy personrs .
Zpecilic Hazards . Herardouss combustion producis may melude A complex

mb:tura of airborne eclld and Lguld garfculaes sed gasss
{arnoke]. Carbom rronoee e Unldanthed omanic gl ingrgasni
compouwkde.
Extingulshing Media : Fomin, water apray or fag. Ory chiemice jxrssder, carlon
dicxide, sand oF eadh maty be used lee sl firas anly.
Uneultable ExHnguishing @ Do not gge wader b jel,

Madla
Proteclive Equlpmadt far ;. Proper proalectivs suguipment indudieg bresdhing apparaiue
FlrzMghiers el lxa wom wiven Rpprachng & e n A cowined apacs.

fi. ACSIDENTAL RELEASE MERSLURES

Swoid conbazt with sp led or relsased material. For gqudancsa on ealacion of personal pratactlve
squipment see Chapier B al this habedal Sakety Date Shee:. Ses Chepler 13 for ifonnetian on
dispesal. Cksanve 51 mlevant koosl and Intamebenel regulabene.

Pratecilve neeaaures o Awand comact wih gk avd eyes . Use appropdale conlainrmed
b evald envircnmendal contamiralion. Frewand (i egeeading
or enbexing dralng, ditehes oo rivers by wsing sand earlh o
other appropiesle barers.

Clean Up Methads U Gllppeny wheh Spill, fedid aEddenls, <lenn ue rrmcd alely
Frevenl fmam spreading by making a samier with sand, cach or
alhsr cisdgirunienl maladal, Baclaim liquie directhy o inan
abnrliad. Soed g residieg with a0 ebsarhent sach as day,
=and or cdhnr =suitahle matanial and 4 sposa onmperf!,r_

Additianal Advicn ;  Local authonitics shoud be advised ¥ slpnifizant spilagas
cannot ba comtainad.

¥, HANDLING ANO STORAGE

Ganarsl Precavtieng o Uze local exneued warbkabion i ihere [s Ak af Inhaletion af
wApOLE, st or aeroadls. Properhy cispose of any
coirilart BALed racgs if ddaaning mate-glhs in oder o preven
firess Use des inlorneatiom in this cala shamt as inpo b0 a risk,
it ntIL Ul sl cirumslenos e help detammins
acercpniata contrals far safa handling, siorags end diepcsal of
this meterial.

Handling : Fwold prolonged or rapested coniact with sin. Avold Inhaling
wvapour arddlor milata. Whan nandling product In dores, saedy
[oolwedsr wlould b aorn and proper taredrg Eguipmenl
ENITY 4 RIoRTE |

Seorage Heepr comlainiqr ligely azlhosssr] aow! in2ococd, wae|Fyantlaced
Haca. e progerly lalw bl a-d closseble conleinars. Storsge
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WMaterial Safefy Data Sihoot

Recommended Maberiaks

Uit ahln Matprials
Aukditlstial Information

Shall mela Il 453
Wersia 1.1

Eiledive Jare 05.00. 2007
acerding la EC dingclive 200 1'S6EC

Temperalure: o - 0G0 22 - 128°F

Ther gtormga ol bt produc] may e sabjed I e Gendrd of
Faliullon §30 Skwage) (Englarcl] Rwgu ations, Further
Juldabee ' ayba aldained rom ha local envirgemenial Bgency
aMles.

For conlainers @ cont@iner linings, wusa m K ateal or high
density polpethwlene

PYC

Polyathylena conteinerg aheuld nok ba expeeed bo hgn

tem pargtunead biecausa of possib e righ of deterbon.

Exposura to this prodwet shoult be redused as low as
resaonably araclkeabla. Referance showd be macke be lhe
Health and atety Exackiee's publicabia "COS)IR Essenlie.

8 EXPDSLURE CONTROLEMERSONAL PROTECTION

EXpati re Cantrals

Fersanal Protecthvs
Equipmamt
Respirmiory Protactian

Hand Protecden

Eye Pratection

Detnpalianal Esposwe Limis

The: laval of srobactinn and sypes of controls necerzary will vary
e pending upon polential exposurs conditlens. Salact coninel
based on a nsk assassmant of local CrowTaEtanied.
Appropriis measunes inckadar Adequate ventiackon o contral
arome corcedretiong. Weere meterel e healed, spreged ar
miat fomied , shara A greater oolandal for ewooma
concaniratona to be generatec.

Fareonal praiectve squoment (FPE) should 1ee
recommanded natlanal elanca e, Check with PPE sippllers,
Ko 1asglrabory prolaclion is orcdinarily reyu red ynder somal
sored Elorma of e 1n sesondance wils ixxl iveyslrial hygiene
pracices, secBubions should Be Laken o swisd asibing nl
mnaterial, I engineering Cevtrals do mn rantam ik
CoRCERlPAGonS [0 A lews] which 5 adequinds b proled weckor
health, select respisalony srobecion cquipment suilable forthe
spacilic conditions of wse and meweding ralevant legslatan,
ek, wilh respirsdony perceactive aguipment aoppliers. Whers
air-Fliering meopitasors ara Euitable, selact Bn appropriata
combinatlon of mask and ftar. Zelect & fliar suiebde for
combmed particulatsiorpanc gas=a and vapaurs [alling polrt
<Ei4 148 *F) meeting EMATI .

Wihara hand cortack with ke product may aesur e usa of
plowes approwve? La i akvanl s darcde (rmy. Eusie ENIT,
UL, Fragh mrde (o ihe fallovwing roalerialy imay ek
walable casEeal proloctlon: P, wispeon or milrike rullse
glirdd, Baiitshiliby Arid dirabiliby of 8 gaowe s depandant on
usage, 24, irpquency and duraten of cortact, chemloa
meeisEnes of glova material, glowa thickness. dederty. Always
raak adwce fram glova suppiers. Cantamimated glowae shoukd
be replaced . Personal hygiane 12 a kay alenant of effectl.e
here cars. Clowee muzt ealy ba wam on ckean fandes. Aller
Uy g owves, s shoobd be washesd @l dried arongliby.
Applicalioe of o eea-poeelo s maisiorier s recmnnendeg.
Waar safabr glatses o full Fice shiald if sdashes ara Ekaby in
oo, Approvad o EL Slanderd EM - F.
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Material Safety Dats Sheet

Frotectve Clathing

Menlkowling Mathods

Emyiremmental Expoaure
Contole

Shell Smala &l 480
warakar 1.1

EMeszioes Cila DE.O6E.2007
Arcoring b EC dirsciye 2001 S5BEC

kin prileclion notardinar by raquired beyond etandard e
work clolhos.

Moritormg of the cancentration of substasces @ 1o broalhing
zone Of workara of m e general workplace may be reguired b
panfirm gompllence with an OEL and sdeguecy of coposurs
onirake. For anhe sdselanes biowogiced monionng may alse
e approprade.

MILT ke relesse o he swlrmnwed. Sy grvirmsmemal
agsessrned rsl B made 10 ansure compiance vith losal
arrarornmenlal egisation,

B. PHTEICAL AND CHEMICAL PROFERTIES

AppESrance

Odour

pH

Biling pain;

Pow peiie

Flaish pwaing

Explrsinn | Flammabi ity
limits in air

ALrio-w b barnperaty e
WapIUr praEsUre

Danaity

Watar so wimity
n-cctanobwarer partition
coEfficent [log Pow)
Kinamatic viseosity
Wapour duimily {air=1]
Euaacialion mte inEwhic=1]

* Browm . Liguid.
- Sight hydrocarbon

Mot apicakda.
= 280 "3 536 °F estirmated value(s)

¢ Typlcal -2 *C 04 °F

Typlcaal 2065 *C r 401 “F (COC)

Typlcal 1 - 10 %] (bawad oo ininerad gily

D> SERCCE0ECF

= 0.5 Fa al 20 "SRR °F (nslimalad yelses))

Typhcal 904 kamad o 16 "G/ BECF
o Meyligible,
: 7 B thasmd nn informadion on similar prod_cts)

: Typical 460 mmz2is at 40 °5 £ 14 °F
i = 1 (estimetad vaualsit
Dot ot avai aila

0. ETABILITY AND REACTIATY

Stability
Cahditiony ta Avoid
Makerials to Awcfd
Hazardaus
Dacomposiion Producis

: Stable.

 Extrewnee af bernperatue and direcl sunlighl.

T Bironyg oxidisng agenta.

: Hazardoua decomprosilioa prclur:ls are npot gp;pmd 1a form

duilg mon e shovamgo.

11 TORCOLOGC AL TNFORMATION

Baale for Axsexsmont

AUl Cval Tosiciky
Acula Darmel Toxlzly
Aculs Inhalatlen Taxkely

Skin Irrivatlen
Eye Irmilation

Raspirbory [ritdion
Bansitisation

Indcarmalion fiven is kased on deta on the comporenie and ha
tomicology od simller prod ata.

Experied b3 be of bow kool LOGN =000 mgiky . Rat
Ezipaced 10 be of low bosiciy: LCS0 =20G0 maks . Rabbit
Thiz procucl i nol sxperslsd L piee an ishalation hazard
unier condillores of fiueserali'y L

Expiriel o o slighlly irril,al;ing FI‘I:I|I:I|'|E|9: or I'BFIEIEHE":I akn
cattaed wilhauk preaor Sleaning zan clng'lhe ponae. of tre3 gkin
resulting in ciserdars such B2 all acnafalllcullta.

Expected 10 ba slightly Irrtating.

Inhalation of vapours or miEte may cadse Irilat .

Mat expected te be = ekin anztsey.
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Materal 3afaty Dala Sheet

Repeatad Dosa Toxkciy !

Mutagenlclty :
Carclnagenlzity :

Raproductive and
Dovalopmantal Toxlchty
Addiilonal nformatlon

Shwnlf Dimake OF 40
Wersion -1

Effazina |1aka (15,03 207
wrcording Lo CO drecham 200154 ELS

ot expactsd o 02 » hagard,

Mul mungidares; @ melisenic hozard.

Prorduc) cowains mneral cils of 1ypes ehoen 10 Ba non-
earcinenatic in animal ahin-paining aiuciee. Highty refined
mirgmal s ara nol dassifad a5 cana nogen oy he
Imlamational Agercy far Beasarch on Cancer (|ARE). Sthear
componenls a2 nod Known b be pasocieied wish cEssinoen @
alfacie.

Mol expeabed 1o e a keeard.

Uzed olla may contain sarmdul imporilies hat bam
aceumulaled durng use. Ta mncunliaion of such mpuriies.
wil deped tn e and they ray presant risks o haalth grd
the envirpnmenl on cEpesal, ALL weed il should b hanclad
w th calicn and skin contact aveiced a5 1 65 possba.

Td ECOLOGHCAL INFORMATIGN

Ecodowiizdrgiinal data have not been detarminad specif ooy for thie praduct. Infemeton guean e
baead e & knanvdadga of the components and tha ecoteoco ogp of aim lar producle,

At Toslelty

Mokt :

Peralatensetd agratahility

Bloaccumulabion

CHhar Advarse Effects

FPoaly solubla milders. May cloase phpscrl koling of aqualic
arganisme. Expecied to b2 pracUeally ro toxke: LLAELILED =
100 mgi (o aqualls organieme] (LLCLED expeasssd p (he
halena amemnl ol pmdur.;l rxpuired Inopeepane agueoons e
ertrac‘.]. Minera il s ool exfarlng W rwes any chmnic
effecis b apuakc argantzms ab concenbeaiowe: less han 1 mgfl,
Ligaid usder mast ermlmntmertl cnneiticns. Floats on watar, I
Lerttery siil, T wil adsorh bo soil porticles and will ng: a
‘mialaile.

Cacpwtr:lae] lo o inal readily Bdodmgradahla ajor conelitoants
artkszxpridag la iz inbemnthy Biodepedahle, but the product
carRing tomponants that may persisl in the anvironmen.
ZGonteins comrpanents with ta pobentlal o blosccwmolete .

Produd iz 8 mixtura of non-wolatle components, which ara nat
aupeted b w3 nsleased to & Inany algmillcanl quankdies. Mol
e petad 1o adwe ozone daplalion polent o photoe:hanial
cEowe dealin prientlal or gobal wireming palenlsl,

13, CEPRSAL CONGIDERATIONS

Maledal Diyposal H

Cantalner Dlapooed -

Lermtal Legisktion H

Fotstowar o ritpsin if possidbla s the r\qspomihili‘r,l ol the
waste genoraker bo delermine the towc by and phyalcal
propertics of the medorial gererated to deesmine the propar
waste cleesificallon are? dispoeal mathods In compllancs with
applizabla reguistcne. Oo ot deizpoza Nt the emdronment, In
dralne or In walar cowses

Chapoae 1 accordance swalth preva Eng reculsdinmg iralwrably 1o
i oo Sed colleclon on conlrador. Tl corrgsdrnnsg of s
e s lar ae canraslar skl b rstablinmad bedombond,
Dfspesal should be in accordamce with applicable regional,
national, and [ncal laws aed requiabons.
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Shall Gmaks til 452

Wrrsen il
Emactw Opte 05.03. 2007
Material Safety Dala Sheet accraing 1 A drwct va 50 USEY G

EU Wasts Dispesal Coda (EWGE 13 02 06 mineral-based mon-
chiorinaced crqna, pear and lubriceting of 3. Clesaficatian of
¥EEN is akaye tha raspanebiiity af the and uzer.

14, TRANSFORT INFORMATION

ADR
Thea rdertal b nos elassiied a dangeous urdar A0R myulalinns

RID
Thie rredierid s not clagafied 25 dangerous urdsr RIS regu lationes,

ADNE,
Thix mutwial B nct cazaified gz epagerous inder ACMR raguletione.

] [ult
Tniz matenal |\ rot oesnling 3 06 mperous undar MGG regulaiog.

LATA [Conby vorlatons may spaly)
This mataial & not daswled as daaperods mder WA regalalinnss.

15, REGULATORY |[HFORMATION
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APPENDIX C INFORMATION ON DESIGNATED SITES

Faray and Holm of Faray Special Area of Conservation

Site

Faray and Holm of Faray

Designation

Special Area of Conservation (SAC)

Location and spatial extent

Two uninhabited islands in the north isles of Orkney, at OS ref HY 529
378, covering an area of 785.68 ha.
Located approximately 10km away from the SPR site.

Qualifying interest

Support a well established grey seal (Halichoerus grypus) breeding
colony. The seals tend to be found in areas where there is easy access
from the shore, and freshwater pools on the island appear to be
particularly important. The islands support the second-largest breeding
colony in the UK, contributing around 9% of annual UK pup production.

Conservation objectives

Avoid deterioration of the habitats of the grey seal or significant
disturbance to the grey seal, thus ensuring that the integrity of the site is
maintained and the site makes an appropriate contribution to achieving
favourable conservation status for each of the qualifying features and
ensure that the following are maintained for the grey seal population in
the long term:

- Population of the species as a viable component of the site

- Distribution of the species within the site

- Distribution and extent of habitats supporting the species

- Structure, function and supporting processes of habitat

- No significant disturbance of the species.

Status

Potential loss of grey seal individuals through collision with operational
turbine.
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Figure C.1  Faray and Holm of Faray SAC
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Description of impact

The proposed activities will not result in any direct impact on the
designated site. However indirect impacts may occur as grey seals from
the Faray and Holm of Faray SAC are likely to utilise the Falls of
Warness (grey seals being the most frequently observed pinniped
species in the vicinity, (SMRU 2008)) and there is an unqualified potential
for individuals to collide with the turbine blades causing injury or fatality.

SMRU (2005) have suggested that grey seal pups may be most at risk
due to their inquisitive nature which can result in them being attracted to
moving objects in the water; however it is equally possible that instead of
attracting inquisitive seals, the presence of the device will result in the
creation of an exclusion zone in its immediate vicinity, thereby reducing
potential collision risk. Marine mammals have been known to behave
apparently illogically when faced with novel circumstances (Wilson et al.,
2007).

Mitigation

The turbine blades have been designed to have a relatively slow
rotational speed that will never exceed 10.2 RPM. But in the absence of
an understanding of the significance of impacts from marine wildlife
collision, HSUK and SPR plans to monitor for marine wildlife collisions
during the testing of its device at EMEC.

The turbine nacelle will be fitted with a video camera which will have a
vertical view so that the entirety of each blade can be seen as the turbine
rotates. The practicalities of recording at a water depth of 52 m and the
details of how data will be collected and analysed are still being worked
up and will be presented in the EMP.

In addition to the use of the underwater camera HSUK and SPR will
make use of visual observations of marine wildlife, including seals, at the
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tidal site. The specific details of how visual observation data will be
collected and analysed will be presented in the EMP.

SPR is also aware that EMEC is speaking to SNH and the Scottish
Government about the potential use of short range active sonar to
ascertain collision events. It is understood these discussions are only at
an early stage, but SPR would be happy to consider involvement in any
associated research once further details become available.

In the event of detecting a collision HSUK will discuss options with SNH
including the potential for temporary shutdown of the device. The
procedure for this will be set out in the EMP and agreed with SNH prior to
installation of the nacelle.

The key consideration is the need to demonstrate that collisions between
seals and the operational turbines, should these occur, will not affect the
population viability of grey seals at the SAC site.

Grey seal populations on Orkney are stable and increasing slightly
(SMRU, 2008). The Potential Biological Removal (PBR) for grey seal
numbers in the Northern Isles of Orkney metapopulation (SCOS, 2008)
has been calculated from 2007 counts as 885 individuals. In the context
of the European protected population of grey seals at Faray and Holm of
Faray SAC, it is considered unlikely that the tidal turbine, alone or in
combination with other tidal devices at the Fall of Warness, is likely to
cause more than 885 individuals to be removed from the Northern Isles
of Orkney grey seal population (SNH, 2009). It is therefore considered
unlikely that the tidal turbine will adversely affect the integrity of Faray
and Holm of Faray SAC.

Implications to conservation
objectives

Remediation Not applicable.

Pinnipeds are long-lived animals with slow reproduction rates. In the
event of a population level impact occurring, the rate of population
recovery would depend on the proportion and segments of the population
killed. Loss of a large proportion of the mature breeding population may
lead to longer recovery rates (McLaren, 1990); however given the high
PBR for the metapopulation this is unlikely to occur at Faray and Holm of
Faray SAC. No population level impacts are expected therefore no
discussion of recovery rates is required.

Recovery

Despite the lack of empirical knowledge of device-seal interactions,
taking into account:

1. The stability of the metapopulation and PBR for Northern Isles

grey seals of 885; and

2. The highly localised area of potential impact.
Implications for site integrity It may be concluded that an adverse effect on the integrity of Faray and
Holm of Faray SAC grey seal population due to collision with the turbine
blades is unlikely. This is in agreement with SNH'’s scoping response for
the project (SNH, 2009) which advises that an Appropriate Assessment
is likely to ascertain that the proposal will not adversely affect the integrity
of the SAC.

McLaren 1A (1990). Chapter 3: Pinnipeds and oil: ecological
perspectives. In: Geraci JR and St Aubin DJ (Eds). Sea mammals and
oil: confronting the risks. Academic Press, New York.

References SCOS (Special Committee on Seals) (2008) Scientific Advice on Matters
Related to the Management of Seal Populations: 2008 [online] Available
from Sea Mammal Research Unit (SMRU)
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SMRU (Sea Mammal Research Unit) (2005) The numbers and
distribution of harbour and grey seals in the North Orkney Islands.

SMRU (2008). Surveys of harbour (common) seals around Scotland,
August 2007. A report for Scottish Natural Heritage, October 2008.

Wilson B, Batty RS, Daunt F and Carter C (2007). Collision risks between
marine renewable energy devices and mammals, fish and diving birds.
Report to the Scottish Executive. Scottish Association for Marine
Science, Oban, Scotland, PA37 1QA.

Sanday Special Area of Conservation

Site

Sanday

Designation

Special Area of Conservation (SAC)

Location and spatial extent

Sanday SAC is situated in the north-east of the Orkney archipelago, at
OS ref HY 715 442, and covers an area of 10,971.65 ha.

Located approximately 30 km from the HSUK test site.

Qualifying Interest

Supports the largest group of harbour seal Phoca vitulina at any discrete
site in Scotland. Harbour seals are an Annex Il species that are a primary
reason for the selection of the site. The breeding groups, found on
intertidal haul-out sites that are unevenly distributed around the Sanday
coast, represent over 4% of the UK population. Near shore kelp beds that
surround Sanday are important foraging areas for the seals, and the
colony is linked to a very large surrounding population in the Orkney
archipelago.

Sanday SAC is also designated for the following habitats: intertidal
mudflats and sand flats, reefs and subtidal sandbanks. SNH have
advised that it is unlikely that the proposal will have a significant effect on
any qualifying habitat interests either directly or indirectly and in SNH’s
view an appropriate assessment is therefore not required for designated
habitat interests (SNH, 2009).

Conservation Objectives

Regarding qualifying species:
Avoid deterioration of the habitats of the harbour seal or significant
disturbance to the harbour seal, thus ensuring that the integrity of the site
is maintained and the site makes an appropriate contribution to achieving
favourable conservation status for the harbour seals; and ensure that the
following are maintained for the harbour seal population in the long term:

- Population of the species as a viable component of the site

- Distribution of the species within site

- Distribution and extent of habitats supporting the species

- Structure, function and supporting processes of habitats

supporting the species
- No significant disturbance of the species

Status

Potential loss of harbour seal individuals through collision with the
operational turbine.
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Figure C.2  Sanday SAC
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The proposed tidal turbine testing activities will not result in any direct
impact on the designated site. However indirect impacts may occur as
harbour seals from Sanday and the Northern Isles of Orkney
metapopulation are likely to utilise the Fall of Warness and there is an
unqguantified potential for individuals to collide with the turbine blades,
causing injury or fatality.

Harbour seal sightings have been recorded in all months at the Fall of
Warness but most frequently between July and October, although these
sightings equate to less than 2 per hour (SMRU, 2007). It is not known if
these seals are part of the Sanday SAC population; however it is known
that although harbour seals usually stay within 10-20 km of their
Description of impact preferred haulout site (Tollit et al., 1998), they can travel up to 60 km
away when foraging. It is therefore possible that a proportion of the
harbour seals sighted at the Fall of Warness could have travelled the

30 km from the Sanday SAC. It is also known that harbour seals typically
forage in water depths of 10-50 m, i.e. the depth range in which the
turbine is proposed to be sited, therefore there is a potential for
individuals to come into contact with the blades.

It is not known if harbour seals are likely to be inquisitive towards the
turbine (therefore increasing collision risk) or if they will be deterred from
approaching (therefore reducing collision risk). Marine mammals have
been known to behave apparently illogically when faced with novel
circumstances (Wilson et al., 2007).

The turbine blades have been designed to have a relatively slow
rotational speed that will never exceed 10.2 RPM. But in the absence of
an understanding of the significance of impacts from marine wildlife
collision, HSUK and SPR plan to monitor for marine wildlife collisions

Mitigation
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during the testing of its device at EMEC.

The turbine nacelle will be fitted with a video camera that might be
suitable for recording seal collisions. The practicalities of recording at a
water depth of 52 m and the details of how data will be collected and
analysed are still being worked up and will be presented in the EMP.

In addition to the use of the underwater camera HSUK and SPR will
make use of visual observations of marine wildlife, including seals, at the
tidal site. The specific details of how visual observation data will be
collected and analysed will be presented in the EMP.

SPR is also aware that EMEC is speaking to SNH and the Scottish
Government about the potential use of short range active sonar to
ascertain collision events. It is understood these discussions are only at
an early stage, but SPR would be happy to consider involvement in any
associated research once further details became available.

In the event of detecting a collision HSUK and SPR will discuss options
with SNH including the potential for temporary shutdown of the device.
The procedure for this will be set out in the EMP and agreed with SNH
prior to installation of the nacelle.

Implications to conservation
objectives

The key consideration is the need to demonstrate that collisions between
seals and the operational turbines, should these occur, will not affect the
population viability of harbour seals at the SAC site.

The harbour seal population in Orkney has recently undergone a
considerable decline from over 8,500 in 1997 to less than 2,867 in 2008
(SMRU, 2008). The Potential Biological Removal (PBR) for harbour seal
numbers in the Northern Isles of Orkney metapopulation has been
calculated from 2007 counts as 23 individuals (SCOS, 2008) and it is
likely that this value will be revised downwards following re-calculation of
the PBR from 2008/09 counts (SNH, 2009). SNH in consultation with the
Sea Mammal Research Unit (SMRU) considers it possible that this
device, alone or in combination with other human activity within the
Northern Isles of Orkney metapopulation area, has the potential to
remove more than 23 individuals from the metapopulation, thus
potentially compromising a number of the conservation objectives of the
Sanday SAC which is an integral component of the larger Orkney
metapopulation.

Remediation

Not applicable

Recovery

Pinnipeds are long-lived animals with slow reproduction rates. In the
event of a population level impact occurring, the rate of population
recovery would depend on the proportion and segments of the population
killed. Loss of a large proportion of the mature breeding population may
lead to longer recovery rates (McLaren, 1990), and it is possible that this
situation could occur at the Sanday SAC given the relatively low PBR for
the metapopulation. As the vulnerability of harbour seals to collision is
not known, it is not possible to say what proportion of the breeding
population may be lost as a result of collision, therefore recovery rates
are unknown.

Implications for site integrity

Despite the highly localised area of potential impact and 30 km distance
of the Sanday SAC from the tidal test site, taking into account:

1. The metapopulation’s sensitivity to additional mortality;
2. The fact that seals may range up to 60 km from their preferred
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haulout site to forage;
3. The fact that seals typically forage in water depths of 10-50 m
(which is the depth range in which the turbine will be sited); and
4. The lack of empirical knowledge of device-seal interactions

It is therefore difficult to conclude whether or not there will be any impact
on the integrity of the Sanday SAC harbour seal population due to
collision with the turbine blades.

References

McLaren 1A (1990). Chapter 3: Pinnipeds and oil: ecological
perspectives. In: Geraci JR and St Aubin DJ (Eds). Sea mammals and
oil: confronting the risks. Academic Press, New York.

SCOS (Special Committee on Seals) (2008) Scientific Advice on Matters
Related to the Management of Seal Populations: 2008 [online] Available
from Sea Mammal Research Unit (SMRU) [Accessed 12/03/2010].

SMRU (2007) The number and distribution of marine mammals in the
Fall of Warness, Orkney, July 2006 — July 2007.

SMRU (2008). Surveys of harbour (common) seals around Scotland,
August 2007. A report for Scottish Natural Heritage, October 2008.

SNH (Scottish Natural Heritage) (2009) Scoping Opinion, response to
Scoping Report issued by SPR Resources Corporation.

Tollit DJ, Black AD, Thompson PM, Mackay A, Corpe HM, Wilson B, Van
Parijs SM, Grellier K and Parlane S (1998). Variations in harbour seal
Phoca vitulina diet and dive-depths in relation to foraging habitat. Journal
of the Zoological Society of London, 244: 209-222.

Wilson B, Batty RS, Daunt F and Carter C (2007). Collision risks between
marine renewable energy devices and mammals, fish and diving birds.
Report to the Scottish Executive. Scottish Association for Marine
Science, Oban, Scotland, PA37 1QA.
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1.0
1.1

Introduction

Background

Hammarfest Strem UK (HSUK) are proposing to deploy a demonstration tidal
turbine of 1MW capacity at the Eurcpean Marine Energy Centre (EMEC) Fall of
Wamess tidal device test site (the “Tidal Test Site”) in Orkney from May/Jun 2011.
The devica baing deployed is the Hammerfast Strem HS-1000 tidal turbine which
iz described fully in Section 2. ScottishPower Renawables UK Limited (SPR) are
ing with HSUK on the development of the device, with SPR taking
responsibility for consenting issues and acting as agent on HSUK's behalf

The EMEC Tidal Test Site provides facilities for testing and supporting marine
renawable technologies. EMEC received consent for the establishment of the Tidal
Tast Site at tha Fall of Warness in 2005. As part of the consenting process for this
facility, EMEC undertook an assessment of the navigational safety issues arising
from the establishmant of the site in accordance with tha Maritime and Coastguard
Agency’s (MCA) Marine General Notice MGN Z75(M)' - Proposed Offshore
Renewable Energy Installations (OREl) — Guidance on Mawvigational Safety |ssues
(Referanca 1. r%\a EMEC Mavigational Safety Risk Assessment (MSRHA)
(Reference 2) and its Addendum (Reference 3) considered four generic types of
device and demonstrated that, given the intended test positions and the assumed
characteristics of sach device type, the risks to vessals were tolerable with the
application of specified controls for both the test site area and the generic devices.

The EMEC MSRA was produced prior to the publication of the Department for
Trade and Industry (Dti) (now the Office for Business, Enterprise and Regulatory
Reform (BERR)) “Guidance on the Assassment of the Impact of Offshore Wind
Famms — Methodology for Assessing the Marine Navigational Safety Risks of
Offshore Wind Farms™ (Heference 4). The EMEC MNSRA therefore, whilst
addraessing the essential requiremants of that guidance i.e. the use of a formal risk
assessment mathodology, the demonstration of tolerability of risk and the
compilation of a Hazard and Controls Log, is not structured in accordance with the
later guidance. This report, in building on, and drawing from, the EMEC NSRHA,
follows the structure of the original EMEC report.

Given that the actual device to be deployed could depart from the assumptions
made in the enveloping assessment made in the EMEC NSRA, it is a requirement
of EMEC that each individual device developer shall demonstrate to the regulatory
authorities, by means of a separate MSHA, that their device and its deployment fall
within the scope of acceptable operations as descnbed in Reference 2 and 3 or,
where devices exceeded the assumptions of that enveloping study, to demonstrate
how the nsks could be made tolerable.

SPA have, therefora, eng Abbott Risk Consulting (ARC) Ltd to undertake this
assassment of the Mavigational Safety Risks arizing the deployment of thair
gpecific device, in order to demonstrate how it sither complies with the EMEC

! Now superseded by MGN 371
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1.2

1.3

1.4

MSRA assumptions for genarit: types of device or, where it does not, to show that
the risks are tolerable with appropriate controls.

Thiz report will support the consant application document for this trial deployment
(Reference 5).

Aim

The aim of this report is to demonstrate that the deployment of the HSUK tidal
turbine meets the assumptions of the enveloping EMEC NSRA (Reference 2)
which has been accepted as demonstrating that the risks from the deployment of
such generc devices should, in general, be tolerable or, where the HSUK device
deviates from the assumptions used in that report for the generic devices, to
demonstrate that the risk remains tolerable with appropriate controls or monitoring.
Where additional controls are considered necessary, they are identified in the
report.

Scope

The scope of this NSRA covers the risks to navigation during the construction,
operation and decommissioning phasas of the Hammerfest Stram tidal turbine. It
draws on the arguments and demonstration of tolerability produced in the EMEC
MSRA and its Addendum (Referances 2 and 3).

Stakeholders

As part of the consenting procass for the EMEC Tidal Test Site, a wide variaty of
stakeholders were kept informed and consulted on the environmental and
rlayigaﬁnnal impact of the site. Details of these are listed in Appendix A to EMEC
Mavigational Safoty Risk Assessment (Refarence 2).

SPA have engaged with particular stakeholders on behalf of HSUK with regard to
the issues specific to the deployment of their device in the Eday Test area. This
has involved, in particular, the dissemination of a Scoping Document to
stakeholders inviting comment and responsa.

Further to the rocommendations madso in the EMEC MSRA (Reforence 2), EMEC
held a meeting Sth August 2007 with MCA, Morthern Lighthouse Board (NLE), the
UK Hydrographic Office (UKHO) and other marine stakeholders as part of the
management of wider issues regarding the marking and charting of Offshore
Henewable Energy Installations at the Tidal Test Sita. The recommendations of
that meeting have been incorporated within this report.

Report Mo A RC-288-001-A1
Revision 2
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1.5 Glossary

ADCP Acoustic Dappler Currant Prodler

AlS Automatic dentification Sysiem

ATBA Area To Be Avaided. An ares so designated i manked on charts along with cataiis of the area
and vessals to wiich it spolies

AN Alds bo Mavigation. Thass alds, including visual merks, ights, buoyege, electranic devices ehe
prowided for the mariner io assist in the sale navigation of the vessal

Cable (85 a 1/10™ of & sea mile (approx 185 matres’200 yds) and & standsrd measure of distance at sea

measurement of

distanca)

Chan Datum By Inbamational agreement, Chart Dabum 15 & kavel 50 low thal the boa will not Trequently tall
below IL. In the UK, this is nommially epproximabaty the level of LAT

COLREGS Converntion on the Intemational Reguialions for Preventing Collisions &t Sea, 1972

EMEC Europaan Maring Energy Tast Centre

=2 Electromagnatic Intererancs

GLA Ganaral Lighthouse Authodty. The general name given 1o thoss Buthorbes with
responsiiiies for Ak io Nawigabion in specilc geographical ereas. In the walers around the
UK and Reputiic of Insland, hese suthorties ana: Trinly House, Morthem Lighfhouse Board
and the Commissionars for insh Lights

HAT Highest Astronomical Tide. HAT ks e higheet level which can be predicted i occur In
everage melearaiogical condtions end under any comiination of astronomical conditions.
This lewel will nof ooour evary year. HAT ks not the extreme bevel as storm swges may cause
higher levels i occur. Detenmined by inspection ower a perod of years

HIRA Hazard identification and Risk Assessment

HELIK Hemmerfest Stram UK

IALA Intsmational Assodation of Lighthousa Authanties

Kn Kniot (nautical mile per hour)

K Ko ott

K Kiwwatt

LAT Lowes! Astronomical Tide. LAT is the lowast level which can be predicted to ooour in average
metecrolagical conditions and under By comisnation of asironomical condiions. This level
will nof ooour every year. LAT is not the extreme lewel &= SIDam sUges may cause ipwer
lewals to oour. Determined by Inspeciion over 4 parniod of years

MCA Maritime and Coasiguard Agency

MGM Marine General Naotice

oD Minisiry of Defanca

MW N Mean High Water Naaps Tha height on MHWH IS the average, throughout a year, of two
BUCCEssNE high wabars duning those pariods of 24hrs (approx. once per forright) when the
range Is the isast

MHW S Mean High Water Springs. The height on MHWS is the average, throughout & year, of two
EUCCEssNE high waters duning those periods of 24hrs (approx. once pear lorright) when the
range is the graatest

MLWHN Mean Low W aler Meaps. The height on MLWHN s the average, throughout a year, af bwo
EUCCEsEN'E low walers during thosse panods af 24hrs {epprs. once per fortright] whan the
ranga Is the laast

MLWE: Mean Low W aler Springs. The haight on MUWS Is the average, throughiout & year, of two
EUCCEssN'E low walers during those periods of 24hrs {eppox. once per fortnight) whan the
range Is the grealest

MSL Mean Sea Level. The average level of e sea surlace over & panod (nomally 18,6 years)

S MNeEwigation W amings
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MLE Morthern Lighthouse Boasd
MM Motice bo Mariners. A NM i &n updats or alieralion to & chart
i {Intermational) Nautical Miie (1,852 malres)
NEAA Mawigational Salely Risk Azsassment
OREl Citshore Aenewable Enangy Instalaton
RACOMN RAdar beal:DM. A Fansponder sysiam which shows up on 8 vessel's radar Bs 3 coded mark
adacant o the contact
Tigal Siream A msinciion s drawn mmmmmﬂ?mmlﬂm.mmﬂm.
wihich are indepandant of estronomical conditions and which, In tha watars around the British
Ishas, ane mainly of melecrokogical argin
SPR Scotish Powar Renawabias (LK) Lmied
UKHO UK Hydrographic OfMce
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2.0 Device Information

2.1 Hammerfest Strom HS-1000 Tidal Turbine Description
The Hammerfest Strem HS-1000 Tidal Turbine device is illustrated at Figure 1.
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Figure 1 Hammerfest Strem Tidal Turbine

211 Structure

The davice structure has been designed using data gained from the lengthy testing
of the prototype device in Norway. The device structure will undergo third party
validation prier to deployment at EMEC. The generating turbine is mounted on a
tripod support structure as shown at Figure 1. The structure may incorporate a
solf-levelling device to ensure that the turbine nacalle and, hence, the rotor would
be perpendicular to the flow. The structure iself would be oniented such that the

turbine was in alignment with the main tidal stream axis.

The structure would be secured to the seabed by means of ballast weights placed
on each foot. There is no requirement for piling or rock anchors.
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21.2

Macelle Generator

The Hammerfest Strem HS-1000 device consists of a single 1MW power train with
a three-bladed rotor. The rotor hub, power train and slactrical equipment form a
single, long cylindrical nacelle structure, which is fived to the tripod near its centre
of gravity. Tha nacelle contains a shaft, bearngs, gearbo, generator, power
alactrical equipment and auxiliary systems. The auxiliary systems include hydraulic
gystems for blade pitch control and mechanical brake operation. The pitch of the
rotor blades is controllable in order to maximizse the energy extracted from the tidal
straam.

The rotor diameter chosen for each location is dependent on the tidal stream,
required power output, the depth of water and the required clearance above the
devica. In the case of this device installation, the rotor diameter will ba 21m.

A mechanical brakes iz located on the high speed shaft between the gearbox and
genarator. This, in conjunction with the pitch control system will allow rotation of
the device to be stopped in an emergency or for maintenanca and inspection
pUrposes.

The power electrical systam outputs at 7V,

The main parameters of the device and support structure ara:

| team Dimension
Support structura height 22m
Rolor diameler 2im
Hub centreline height above sea bed Z2m

Height of device above seabed (fo fop of F2.5m
rotor swapt arc)

Estimated mass of nacells 160ta
Eslimated mass of support structura 160ta
Gravity base ballast 200ta
Table 1 Device Dimensions
Subsea Cabling

The existing EMEC Tidal Test Site infrastructure includes the shore substation on
the island of Eday and a subsea power and control cable running from thore to the
vicinity of tha test barth at which the device will be sited. The Hammerfest Stram
device will be connected to the EMEC subsea cable by an umbilical fitted to the
cantral mamber of the tripod which emanges from a JHube or similar device near
saabed lovel. The umbilical will be armoured cabls, with optical fibre bundles
embedded for Supenisory Control and Data Acquisition {SCADA).

Installation and Decommissioning

It is currently planned to install the device in May to June 2011. The installation
process is axpected to take 4 days and commissioning is estimated to take 1
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21.4.1.

2.1.4.2.

month. The specific installation methedology has yet to be defined but will invohe
a Dynamic Positioning (DP) (Class I} system eguipped heavy lift vessal.

The installation involves the following steps:

1. Lower and place the ballast waights on the seabed.

2. Lowar the tripod support structure to the saa bed.

3. Survay the orientation and attitude of the structure using an ROV.

4. Lift ballast weights onto ballast platforms on support structura.

5. PRecover the EMEC subsea cable and connact to the device umbilical cable.
6. Using an ROV, connect the umbilical cable to the structura.

7. Inspect/survey installation.

The individual phases above may be conducted during a combined operational
pariods on site or may require indwvidual site visits to complete. All activitios will be
subject to environmental limitations (of tidal rate and wind speed) though these
have yot to be determined. Henco, it is probable that the enfire installation
procedure will be conducted over several tidal cycles. Any delays (e.g. from
weather) may result in an activity baing delayed to the naxt suitabls tidal window.
Mo divers are required during the installation operation.

Ballast Weight and Support Structure Installation

It iz intended to lower the ballast weights to the seabed in the vicinity of the
intended support structure position prior to the installation of the tripod support
structura. This is imtended to reduce the time that the structure will be un-ballasted
as the ballast weights can be recovered and placed guicker having been pre-laid
adjacent to the structure. The ballast weights will be buoyed off to facilitate
subsequent recovery. The ballast weights will be deployed over one period of
slack wator.

The tripod base structura will be deployed at the next period of slack water. It will
be lowered to its comect position on the seabed and then surveyed in situ by an
ROV deployed from the installation vessel to ensure that s onentation and
attitude is within tolaranca.

Once it is established that the structure is correctly aligned, the ballast weights are
lifted onto the ballast platforms located on the feet of the triped structura.

It is expected that this sloment of work would take 1 day.
Cable Connection

The EMEC subsea cable termination is recovered and connected to the device
umbilical on the deck of the installation vesssal. The umbilical is then connected to
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21.4.3.

the device by means of a “wet-mate” connector® using an ROV deployed from the
installation vessel. A survay will then be conducted using an ROV.

It is expected that this slomant of work would take 3 days.

Nacelle Installation

The nacelle, complete with rotor, would be lowered onto the structure from a heawy
lift DP vessel where it would be located with the help of guidelines and a self
locating connections. Mo divers are required during the operation. An ROV will be
used to lock the nacelle in place and for survey and monitoring activities.

The installation procass is expacted to take a total of 1 day.

Decommissioning

The decommissioning of devices involves a reversal of the installation process but
with a reduced timescale. Decommissioning, in cutline, comprisas:

1. Mobilising a vessel to site with a similar capability to that used for installation
for the removal of the tripod structurs.

2. Hemoving the nacelle and rotor from the tripod foundation and lifting it onto the
vassal.

3. Becovering tha ballast weights from the tripod structure “feat”.

4. Recovering the umbilical and seabed cable in order to separate the cables.
5. Lifting the entire triped structure onto the deck of the vessel.

6. Carrying out an ROV survey of the sea bed condition for record purposes.

7. Demobilising the vessel to a suitable port for offloading and disposal of the
tripod structure and nacelle.

The tme on site will depend on the weather, the state of the tide, and the
maximum current in which the vessel and ROV are capabla of operating. Overall, it
|s Hmﬂs ad that decommissioning would be achievable within 2 days. A fully

ed decommissioning plan will be provided to EMEC at least 3 months in
aﬂvamu of decommissioning to enable timely submission to regulators.

Device Classification

Given the characteristics of the structure in that it is a fully submerged davics sited
on the seabed, the device can be classified as a Type 1 Device under the generic

f A “wetmaie commector” is a device capable of being conmected or discomnected undarwater
without first the isolating the electrical supply.
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device type cassifications as described in the EMEC NSRA (Reference?) ie. a
seabed sited device with no element exposed above Chart Datumn.

1.0 Device Site

1.1 Position

Due to the characteristics of this device and the recommended risk controls in the
EMEC MSRA (Reference 2) a location was required within the test site where
maximum clearance above the device could be obtained whilst providing adeguate
tidal resource for the purposes of the trial. Therefore, the proposed location of
HSUK's device is at Test Berth 1 at the EMEC Tidal Test Site as illustrated by
Figure 2 and 3. Thiz location is directly south of Seal Skerry off the weat coast of
Eday. The nominal position is 59° 08.53231'N 2° 49°.0530W and will have a
footprint of 200m=.

The depth of water within a radius of 100m at Test Berth 1 is approximately 50m
with a least depth of 50.2m. The least depth within 300m is 41m below CD (See
Figure 3). It is assumed that the device will be positioned within this 100m radius
at a depth =50m.

During the period that the HSUK device will be at Test Berth 1, a number of the
other berths will {or are likely to) be occupied by other developer's devices. Table
2 shows the current occupancy plan.

Berth | Device Type Clearance at Ch Dates of Occupancy Comment
2 Type 1 — Seabed shed | 17.75m Installed 2008 TEL - Charled
anal Turtine

3 Berh unoccupied

4 |Type 2 - Sumae | WA Instalied 2007 Cpentiydm
plecing pile mounted Charted
anal shmuded tursine

23 | Type 1 —Seabed sted | 2om Instalied 2008
axal shmuded turmine

& | Type 1 - Seabed siied | 10.8m Planned 2010 Subject to addtional,

anial shrouded turbine new subsea cable
belng laid.
Mo defined location at
the moment.

7 |Tye 1 - non|iom Planned 2011 e
simfaceplersing  pile DOz BIN
mourted

T0 be Nnallse (eas of

8 | Typed—curacested | WiA Planned 2011 mm:‘,
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Figure 2 Proposed Device Location

.-:“]a q= ..u eﬁ‘l,“. e~
by, ‘."oﬁ 'ﬁa'a,*'.s‘ ‘Q“a:.;
2 %, EURE TPy

-

> ’K‘t T'.-?"':";. :%: "‘\.':‘ﬁ i

] -;:T";I'?:t':v:\};'

R _ AN I SN
SR P R W LR T S T

Figure 3 Bathymetry at Proposed Device Location

Nole: 1. Depins In this drawing are relative to Chart Datum
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3.2
3241

.22

3.23

Site Information
Tidal Stream

The dominant factor in this sita selection is the strength of tha tidal straam through
the Fall of Wamess. Details of the exact tidal stream rates and direction have been
obtained within the Fall of Wamess through the deployment of an Acoustic
Doppler Current Profiler (ADCP). This has, in genoral, confirmed the data shown
on Admiralty charts of the area which indicates maximum rates of 7.2 kn at Spring
Tides and 2.8kn at Neap Tides.

Tidal Height

There are no tidal height data specific to the Fall of Wameass channel available.
Howevar, that for Bapness (some 6nm north of the channel) would be indicative of
tha Fall of Wamess channel. These indicate a mean tidal range for Neaps of 1.2m
and 2.9 for Springs.

LAT MLWS Mo | omse | weawn | mews | HaT
Siandard Port-wick | oo ST 4 420 +28 4E 40
Port) il 0o 02 oo S04

"mm "'gu '“ml ta o AT 8 28 Y A0

Mean Range (Neaps) 1.2m

Mean Range (Springs) 2.9 metres
Table 3 Height of Tide - Fall of Warness &
Hydrographic Survey

A detailed hydrographic survey has been undertaken of the Fall of Warness for the
installation of the sub-sea cables in 2005 and 2006. This has been augmented by
additional surveys conducted by the MCA as illustrated in Figure 4. This survay
data has been usad as the basis for the positioning of the HSUK device.

B gee Glossary for all tidal &rms/definitions — Section 1.5

Aeport Mo ARC-268-001-A1
Aewision 2
NAzy 2010

Page 14 of 31

Supporting Documentation for Consent Applications
Assignment Number: A30127-S03
Document Number: A30127-S03-REPT-02-R003

Date August 2010

112



@‘c Abbott Risk Consulting Ltd

Figure 4 Bathymetric Survey of Fall of Warness

3.24  Weather Data

For the original EMEC NSRA report, prevailing wind data was obtained for the
general area from HSE Offshore Technology Report 2001/030 — Wind and Wave
Frequency Distributions for Sites around the British Isles (Reference 6). This point
is some 60 nm from the Fall of Wamess and does not take into account the effact
of the Island land mass. The wind rose data is at Figure 5.
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Figure § Mean Wind Speed
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4.0
4.1

4.2

4.3

Shipping Activity
Introduction

Shipping activity in the Fall of Wamess and the potantial impact of the site and
genaric types of tidal device was addressad in detail in Raferences 2 and 3. The
following paragraphs summarise the findings.

Traffic Survey

The assassment of vassal traffic in the area was conductad by obtaining data from
identified users as it was considered that, given the relatively low level of activity
and its intermittent natura, a real tima suw&y over short duration periods would not
identify the true lewels and types of activity. Organisations consulted for
information included:

Orknay |slands Council (Marine Sarvicas)

British Chamber of Shipping

MCA

Fishing organisations

Famy companies

Local shipping companies/agents/tour operators

Local leisure organizations (marinas, sailing clubs, atc)
ShipRoutes database

Morth of Scotland White Fish/Pelagic trawlers (who use the area as a
transit route to fishing grounds)

m] Cruisa Linar companies whose vessels visit the Orknay |sles

Current Traffic Patterns

The findings of the EMEC MSRA (Reference 2) demonstrated that the vessal
traffic in the Fall of Wamnass congisted of the following significant groups:

a Fishing vessels on passaga to/from fishing grounds

]

[ i Ry s [y i o gy iy

a Cruisa vassels on passage
a Inter-island ferrias
o Local fishing activity (creeling)

Other potential usors were identified but were either not using the area on a
ragula.n identifiable basis, .g. leisure usars, or declared no conflict batween their
activities and the site, a.g. MoD. The vessels identified in 2005 as using the Fall of
Wamess and which ha'm significance for the HSUK deployment ara, primarily,
deep draught vessels such as passenger cruise ships with draughts up to 8.56m
and fully laden pelagic trawlers with reported draughts of up to 8.5m. Figure &
illustrates such vessels roported tracks along with the inter-island ferry routes. A
representative of the British Chamber of Shipping stated in 2007 that cruise ships
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with draughts of up to 10m have been using the Fall of Wamess. Thare is,
howewver, no evidence to show that this may be the case. Monitoring of the Test
Site area has confimed usage by vessels identified in the 2005 NSRA and
provided further information on other vessels such as the MVs Albatross and
Ocean Majesty which have been ssen to use the area. Mone of these vessels,
however, axceed the draught of the despest draught vessal identified in the 2005
study — the MV Mona Lisa with a draught of 8.56m. Whilst the trend toward larger
vassals of this sort has been notable over the past decade, there is no evidence
that there are any plans at present for the use of cruise ships which would excesd
the dimensions and characteristics of this vessel as the limiting factor remains port
and harbour access. In fact, modemn cruise ships, of greater Gross Tonnage, all
exhibit shallower draughts for this very reason. The characteristics of Princess
Cruize liners, some of which do operate in this area, have been reviewed and
none of their vessels have draughts which excoed that of Mona Lisa.

The traffic survey data is summarised in Figura 6.
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Figure 6 HSUK Device Proposed Site and Vessel Traffic Routes.

(Note: The red tracks and shaded area represent a range of Inwer-Isiand ferries routes and operating
areas )
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5.0

5.1

5.2

Hammerfest Strem Tidal Turbine Device Assessment
of Risk

Hazard ldentification and Risk Assessment

A Hazard ldentification and Risk Assassment (HIRA) was conducted as part of the
EMEC Tidal Test Site NSRA and the results are contained in that report
(Referanca 2). This identified the hazards and necessary controls associated with
the test site infrastructure and the range of devices considersd as likely to be
deployed at the Tidal Test Site. The types of devices postulated were basad on
current data available at the time and were grouped into four types. The types
wera:

Type 1 —a bottom sited device

Type 2 - a mid-water, buoyant, moorad device
Type 3- a pile mountad, surface piercing device
m] Type 4- a surface moored davice

0Ooo

The report identified the hazards presented by such devices and examined the
risks associated with each type during the installation, operation (including
maintenance) and decommissioning phases.

As stated earfior, the HSUK tidal turbine can be considerad as a Type 1 devica.
The EMEC Tidal Test Site NSRA, using device data available at that time,
assumad a height above seabed of 25 meters for the generic, Type 1 dovice
postulated in that report. The report recommended that Type 1 devices i.e. bottom
sited devices, should ba “sifed in the despest water avallable but, in any case, in
water no shallower than 417m charfed depth”. The Hammerfest Stram device is
above this assumed height above seabed (i.e. 33.5m) however will be positioned
within water of minimum depth 50.2m.

The following section addressed the specific risks associatad with the deployment
of this particular devica to the planned test barth.

A Hazard ldentification and Risk Assessment (HIRA) for the HSUK tidal turbine will
be completed in conjunction with EMEC pror to deployment. This will review the
installation, operaticn, maintenance and de-commissioning phases of the HSUK
device deployment against the HIRA previously conducted for the EMEC Tidal
Test Site NSRA. It will also axaming the detailad methodology for the activitias
associated with those phases to ensure that the specific hazards and risks
associated with this device are identified and appropriate controls put in place
where thesa are requirad in addition to those already in place.

Installation and Decommissioning

Inztallation and decommissioning can be considered t er as the latter will be
the raversa of the formar. Gimﬁw position of the installation, more or less on the
cantre line of the channal, it is considered that the installation traffic (i.e. DP
vassal) would present a hazard to cruise vessals and transiting fishing vessals
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which would nomally pass down the channel centre line (see Figure 7). It will also
present a potential hazard to inter-island ferries which make use of the Fall of
Wamess for adverse weather/tide avoidance routes.

Not 10 be Usad for Roproduced bem Admirsly Chart 2562 by parmtssion of Har Majsy's Statonary Ofios and
Mo UK Hydrograptic Ofics (wew ko gov.uk) ol

Figure 7 HSUK Device Proposed Installation Site.

Cruise vessel activity in the Orkney Islands is seasonal and takes place usually
between June and September. This would mean that the expected level of cruise
ship activity, based on traffic survey data from the EMEC tidal site NSRA, would
be up to 4 transits per month. Given that the installation task is planned to take up
to 9 days, it can be estimated that, in the worse case, up to two cruise vessels
could be expected to use the Fall of Warness in that time. Deep sea fishing
vessels make, approximately, 60 transits of the Fall of Warness per year. This
amounts to an average of 5 per month. Hence, for period of installation it may be
axpected that 2 to 3 fishing vessels may pass the site.

Such vessals would, when faced with the installation vessels require to deviate
from their normal planned track. The available options for transiting vessels would
be to use the available channels within the Fall of Warness to the east and west of
the installation area or to use the waters to the west of Muckle Green Holm. The
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easterly channel iz some 3.1 cables in width and the westerly channel 3.5 cables
in width. There is a greater expanse of navigable water to the wast of Muckle
Graen Holm although several patches of less than 10m axist within 1nm of the
wastam side of Muckle Grean Holm andtuge‘ﬂ'mrw'rﬂ'l the recently discoverad rock
of 7.1m charted depth in position 59° 06 .85"M 002° 50'29°W present potential
hazards to shipping.

If cruise ships and fishing vessels in fransit were to suffer a catastrophic
propulsion/stearing gear failure whilst passing the installation area, the tidal stream
would tend to set a vessel along the line of the channel and not to the side. It
would taka a specific combination of strong westerly winds and fidal stream, allied
to the breakdown occurring in a specific position during the short window during
which the work would occur, to cause a collision between the vessel and the
installation vessel. Given the traffic lavels, the likelihood of occurrence of vessal
breakdown, the expectation of such a weather and tidal combination in the penod
under consideration and the physical axtent of the installation area, it is considerad
that the additional risk posed by the installation is not significantly greater than the
background risk of a vessal going aground as it would, inavitably, do so in such
circumstances.

The proposed device installation position is within an area of ferry adverse weathar

avoidance routes used during particular combinations of wind and tide to avoid the

races genarated by such factors. In particular:

a Kirkwall to Westray (and return) in conditions with a Westerly gala and an
ebb tida.

a Kirkwall to Sanday, Eday and Stronsay (and retumn) with a South Easterly
Gale and a flood tida.

In addition, fine weather routes in conditions of a strong flood tide cause the farmries
proceeding betwean Kirdwall and Eday, Sanday and Stronsay to use a number of
routes close by Wamess, north of the “nomal” direct route (which passes some
1.5nm to the south) and soms 56 cables (300m) south of the proposed installation
site. The fair weather route between Kirdkwall and Westray passes to the west of
Muckle Green Holm. These routes are illustrated at Figure 6.

Howevar, given the assumption that the installation activity is planned to be
undartaken in periods of favourable tide and weather, it is considared that the use
of the adverse weathar'tide routes would be considerably reducad such that the
risk from any requirement to pass close to the installation vessal would be very
low. Also, durir? penods of forecast adverse weather, operations would either not
commence or, it possibla, the DP Vessol would be removed from the site leaving
only ballast buoy(s) on site.

The use of ballast buoys to enable retrieval of the ballast, would present a hazard
to marine traffic and fishing activities in the area. Given the tidal rates, the buoy is
likely to be dragged under the surface at times, theraby pmsunﬁng an unsean
hazard to passing traffic, particularly, local farrias. However, the inclusion of such a
potential hazard in the Mariime Safety Information submitted for promulgation
should alert marine users to their presence on the site. It is, therefore, considered
that the risk from the ballast is tolerable with monitoring.
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During the installation activities, the installation vesssls would comply with the
International Rules for Preventing Collision at Sea (COLREGS) (Reference 7) by
displaying appropriate international signals/lights indicating that they are involved
in under-watar operations. The vessael and any anchor buoy positions would be
promulgated by Notices to Mariners (NMs) and Mavigational Warning (NaviWam)
messages broadcast by the appropriate authorities. HSUK will comply with
EMEC’s procedura for the provision of appropriate marine safety information to the
UKHO at appropriate times prior to work starting. Installation support vessels may
act as a safety vessal, alerting other vessals passing to the nature of the activitias
baing conducted. The DP vessel would be on site for a limited period of time
during tha installation phasa.

The establishment of a Safoly Zone, in accordance with the Electnicity (Offshore
Generating Stations) (Safety fones) (Application Procedures and Control of
Access) Hegulations 2007 (Reference 8), has been considered as a potential
control for the reduction of such risks as arise from the installation and de-
commissioning phases. However, the use of a “standard” Safsty Fone (500m
radius)® would encompass a considerably greater area of water than the
installation DP vessel and would reduce the width of the navigable channel to 2
cables (365m) between the installation area and the 10m contour off Muckle
Graen Holm. The channel to the oast botwoen the installation area and War Ness
would be reduced to approximately 1 cable (180m) (See Figure 7). Whilst it may
ba possible for a “non standard” zona just encompassing the installation area to be
establishad, it is considered that no particular bansfits would be conferred by the
application of such an instrument as, during the installation and de-commissioni
phases, the site will be attended by manned vessels equipped with radar a
appropriate navigational equipment such that they can monitor approaching
vassals and provide appropriate advice and waming on the extent of the activitias
being conducted. it is, therefore, considered that, with the promulgation of
Maritime Safety Information through the nomal means (i.e. NMs and MavWarns)
and the presence on site of manned vessels capable of monitoring and advising
the other marine fraffic using the Fall of Wamass, that the aestablishment of a
Safety fone in accordance with Beferenca 8 is not appropriate in that it provides
no additional reduction in risk beyond the normal measuras that will be employed.

It is concluded that, with the searcom available given the worse case; with an
installation support wessal (tugharge) acting as a safety wvessel during the
installation and de-«:mmissi:lrling phases; the provision of adequate notice of
such activity through the Maritme Safety Information services; appropriate
compliance with the COLREGS and by ensuring that installation activities will not
proceed during adverse weather, the risks from installation and decommissioning
activitiss are tolarable with monitoring.

™ A “standard safety zone™ means in the case of the proposed or ongoing construction, extension or
decommissioning of a wind trhine, or of major maintenance works in mspect of soch an
imstallation, a safety zone with a radins of 500 metres measured from the outer edpe at sea level of
the proposed or existing wind furbine tower — (The Electricity (Offshore Generating Statioms)
(Safety Zones) (Application Procedures and Control of Acce ss) Re gulations 2007)

Aeport Mo ARC-268-001-A1
Aewision 2

NAzy 2010
Page 22 of 31

Supporting Documentation for Consent Applications
Assignment Number: A30127-S03
Document Number: A30127-S03-REPT-02-R003

Date August 2010

120



@r C Abbott Risk Consulting Ltd

5.3 Operations and Maintenance

The following paragraphs assess the potential risks to the vossels identified
previously as significant users of the area from the cperations and maintanance
activitios associated with the HSUK devica.

531 Collision with Device

The EMEC NSRA (Referonce 2) recommended that the Type 1 dovices i.e. bottom
sited devices, should be “sifed in the deepest water available but in any case, in
water no shallower than 47 m charted depth™. This assumed that the dimensions of
tha genaric davice being consideraed had a height above scabed of 25m. This data
was derived from devicas that were known ut at the time. The HSUK device
will be sited in waters of approximately 50m charted depth (minimum 50.2m
chartered depth assumed siting within 100m radius of Test Berth 1). The oveorall
haight of the structure to the rotor tip is 33.5m. Hence, the top of the rotor swept
arc would bae 16.7m below chart datum. The vessal traffic survey conducted for
EMEC NSRA (Reference 2), established that vessels with a draught of up to 8.6m
use the Fall of Wamass as a transit routs. Their routes are shown in Figure 6.
Given the assumption, as outlined in the EMEC NSRBA (Reference 2), that a
negative surge of -0.3m is possible (il.e. reducing the depth to 49.9m), the still-
water Undar Keel Clearance (UKC) for vessels of that draught would be as shown
in Table 4 and illustrated at Figurs 8.

However, it should be noted that the figures given assume the simultaneous

occurrence of:

] The height of tide being at Lowest Astronomical Tide level AND,

a A negative surge caused by high atmospheric pressure andlor the effects
of wind.

Heights of tide at or around LAT are rare occurrences and tidal levels even at
Maan Low W ater Spring (MLWS) tides are normally around 0.7m above LAT.

Dimansion
Rotor Diameater 2im
MInimum Charted Depth (G0 & Test Berth 1 (within 100m rmdus) 50.2m
Heigint abowe saabed (io iop of swept arc) 32.6m
Disiance between (op of evepl arc and COVLAT (Charted Deplh of dewice) 16.7m
Under Keel Clearanca for Wessal of 3.5m Craught (2.g. Inter iskand femmy) 12.8m
Under Kael Clearanca Tor Wessal of 8.6m Draugit 7.8m
Table 4 Depths and Clearances
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Figure § Hammerfest Strem Tidal Turbine — Depths and Clearances

With a 21m diameter rotor, the device would have a charted depth of 16.7m and
the UKC would be 8.8m for the MV MONA LISA tch'auaht 8.56m) and fully laden
pelagic trawlers (draught approximately 8.5m). Local fermas would have an UKC of
13.9m.

Whilst the HSUK device, fitted with a 21m rotor would, in general, be considered a
tolerabla risk to most vessals using the Fall of Wamess waters (e.g. farries, with a
draught of 3.5m would have an UKC of over 13.9m), such a figure may still be of
concem to deeper draught vessels such as the MV MOMNA LISA and the deep
draught trawlers. Such vessols would therafore, in all probability, avoid passing
daliberately over any object which reduced the UKC to a figure less than twice its
draught (i.e. in their case, a UKC of less than 19m).

The above figures rolate to still water conditions and, therefore, exclude any
reductions in the UKC caused by waves and resultant vessel motion. The area
encompassing the Fall of Wamess is defined in the MCA report, Assessment Of
Significant Wave Height In UK Coastal Watars (Reference 9), as an area whersin
the probability of exceeding 2.5 m significant wave height (Hs) is smallar than 10%
over a one-year. Tha report does state that “Claarly the accuracy of the confours is
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constrained by the ing data and in using the maps, allowance should be
made for the possibiity that may be local variations in the wave cimatology
not represented by the contours. These vanations can anse from factors such as
fidas, currents and the shape of the ssabed, al of which can cause local
modfications to waves in some coastal areas™.

Severe storms may generate long sea waves which can pensctrate Westray Firth
and pass through the Fall of Wamess. Previous work indicates that the 100 year
storm may produce waves with significant wave-heights (Hs) up to 4.5m with
pariods of around 13 — 15 seconds within the Westray Firth and down into the Fall
of Warness. This means that there could be individual waves of approximataly
7.5m height* and with a wave length of 300m in the deeper parts of the Firth. Such
extrame wave heights and langths would cause vessels to pitch, heave and roll
considerably, thus effectively increasing their drajir:dby saveoral matres. Hanca, it
i= probable that what would be adequate under- clearance in fair weather,
could bo insufficient in bad.

Deap ht vassals such as cruisa ships would, howeaver, only usa such a routa
in fair weather as their main purpose for doing so is coastal sightsesing for the
bensfit of the passengers. The storm event capable of producing such reductions
in underkesl clearances would not generally be conducive to such activities. Also,
cruisa vessels have, in the past, usually sought the advice of Orkney Harbours
bafore undertaking a passage through Fall of Wamess. That recommendation
would not be forthcoming in adverse weather. Hance, it is considered axtremaly
unlikely that large cruise vassels or even fishing vessels on passage would use the
Fall of Warnass in circumstances that could lead fo the vessel passing over the
charted position of the device. Such vessals would, in all probability, intend to pass
a suitable distance clear of an object showing a charted depth of <18m. With the
device sited in the relatively narmow channel between Muckle Green Holm and
Eday, thera iz, approximately, 3.1 cables (573m) to the east and 3.5 cables (647m)
to tha wast in which to plan an alternative routs. It is considered that the prudent
mariner would consider the passage as a narmow channel within the meaning of
the COLREGs Rule 9 and keep to the starboard side of the channel thus avoiding
head on situations in the unlikely event of mesting vesssls using the channal in the
opposite direction.

Hence, having planned to avoid passing over the device by kesping to the
starboard side of the channel, the vessel should be able to pass some 1.5 cables
(277m) clear of the device. In order to pass over the device, the vessel would have
to be over 1.5 cables (277m) off track. Given the constraints of these wators, such
a crosstrack emor would gensrally be intolerable given the proximity of other
hazards such as the 10m contours off War Ness and Muckle Grean Holm. So,
aven if the vessal wers to be sufficiently off-track to pass over the device, then it
wcn.lldhavatudumatatinaﬁmﬂwhaightdﬁda,ﬂmwava height developed
under storm conditions and the vessel motion in response to the particular wave
spectra all combine to reduce the UKC such that a collision results. It is, therafore,

" The height of the highest 1% of waves (HI/100) i= approximaily equal to 167 x Hs and a
theometical maximum wave height (Hmax) am approximately equal to 2 x Hs
Source: US Dept of Commerce, National Oceanographic and Atmospheric Administration
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53.2

5.3.3

considered that, even if “g coincidence” wera to occur, the nsk of
physical contact between the vessal and the devica is still remote. Such a risk is a
function of a number of variables such as the characteristics of the waves in the
Fall of Wamess and the vessal passing through them (such as hull form, length,
draught, speed through the water atc).

A study is being commissioned by EMEC as part of an updated site NSRA in order
to establish the theoretical “safe depth” for devices in the Fall of Wamess taking
into account:

1. The characteristics of known and predicted vessals using the Fall of Wamess;

2. Thewavse characteristics that would be likely to be developed in anvironmantal
conditions to be axpacted in the 5, 10, 20, 50 and 100 year events.

In summiary, given that the device will be charted appropriately, it is considerad
that tha risk presanted to transiting desep draught vessals is tolerable with the 21m
rotor assuming that the clearances allows for a reduction of the UKC in axtreme
envircnmental conditions. It is recognised that a very low probability of navigational
safaty risk to off-track, deap d ht vessals in aextrema conditions may remain.
Further mitigation will be provided by the EMEC commissicned modealling study to
quantify this nsk.

It is furthor considered that the device would not present a hazard to the Oruey
Island Ferry Company femies as, with a draught of 3.5m and a consequent
minimum UKC of approximately 13.9m, there is adequate water at all times even if
the famies were to oparate in extreme weathar conditions.

Failure of the Device

The structural components of the HSUK device are not inherently buoyant. Failure
of the support structure would result in the structure remaining on the seabed. As
the blades themselves are not buoyant, detachment of the . either whola or in
part, would not present a hazard to shipping. Blade failure would be detected by
the monitoring and lead to the device being shut down automatically by the control
system.

Maintenance

The HSUK turbine is aexpected to be deployed for a period of & years at this
particular site. The turbine system is dasigned for five-yearly (minimum) scheduled
maintenance. Howewver, during commissioning and early testing, a number of site
visits for inspection are expected to be conducted. Whilst there will be no planned
interventions requiring removal of the nacelle and rotor, such a requirement may
arise during the 5 year deployment life due to defects or a reguirement for
inspection of components . The removal would require a vessel or barge of a lower
lifting capacity than required for the whole installation process as the mass of the
nacelle and rotor amounts is less than that of the support structure and gravity
Massos.

The remowval of the nacelle, which is intanded to take a matter approximately 30
minutes to one hour, would be undartaken only in suitable environmental
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5.3.4

5.3.5

5.3.6

5.3.7

conditions i.e. at slack wator and in low sea states. |t is considered that the nacelle
recovery activity, given the duration and conditions in which it requires to be
undertaken, presents an acceptable nsk to other potential users of the waters. The
inter island ferries would have no reason to be using the adversa’weather tide
routes in those conditions and the co-incidental presence of transiting vessels
would, given the traffic levels, be unlikely. However, if that were the case, then
there would be adequate navigable waters within the channel for passage to be
unimpeded.

Cnce the nacelle and rotor have been removed from the support structure, the
clearance above tha device increasas to approximately 28.2 m (at Chart Datumn).

Recovering the whola nacella back to a suitable onshore facility, would probably
invohve taking the nacelle to Kidwall. The distance from Warness to Kidwall is ~16

nautical miles, assuming the vessal follows the deeper-draught route around the
East of Shapinsay avuz ing the narrow channel to the west of tha Skomy of Vasa.

The wessel undertaking the nacelle recovery activity would comply with the
appropriate COLREGS for the nacelle recovary.

Fishing Activity

Creel fisharmen operate within the Fall of Wamess usually within the 15 metre
contour but occasionally out to the 30m contour. The intended site is in 50m of
water and is considerad to be outwith their normal areas of operation, which are
situated to the south of Seal Skeny, as indicated in the discussion with creal
fisharmen during the stakeholder meetings held for the EMEC NSRA. The creel
fishermen’s main concern remains the potential for snagging of creel lines on the
subsea cable further inshore when hauling in their creels. This sk has been
addressad in the EMEC Site NSRA and the cables are appropriately charted. The
cables have been in place for two years without any reported incident.

Effects of Tide and Tidal Stream

The inter-island ferry sanvica run by Orkney Farmies utilizes the Fall of Warmness in
circumstances whare combinations of tidal stream and wind give rise to areas of
water which the farrias wish to avoid. The routes are illustrated in Figura 7. The
risks have been discussed above.

Eftects of Weather

The risk of collision betweon vessals and the HSUK device could be increased in
situations of high soa state and extrame low tides as previously discussed.
Maasures to mitigate this potential risk ara to be addressad in the EMEC study into
vassal dynamics in exceptional weather.

Aids to Navigation {AtN)

The Internaticnal Association of Lighthouse Authorities (IALA) recommendations
on the Marking of Offshore Wave and Tidal Devices are contained in LALA
Recommendation (-139 Edition 1 December 2008 (Referance 10). This states
that, whare a device is within a fiald (or in this case, a test site) and is not visible
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538

above the surface, the field shall be marked by “Mavigational Lighted Buoys™. It is
impliad, but not stated, that, if this is the case, then the individual devices do not
need to be marked by buoys etc. Also, the guidance does not stipulate whether
marking of the site is dependent on whether the individual devices represent a
hazard to shipping or not. In the light of discussions with the Morthern Lighthouse
Board (NLBJ" and others, it was proposed that, given the nature of the area, the
test site would require to be charted but not buoyed. Hence, the chart shows the
subsea cables overwritten with “European Marine Energy Centra (See Nota)™. The
accompany noto states ‘Extensive fosting of tidsl energy devices, both above and
balow the surfacs, takes place in this area. Manners should sxercise caution whilst
navigating in this area and obtain local knowladge.”

The IALA guidance goes on to state that, “in the case of a single wave'tidal device
which is not visible above the surface but js considered fp be g hazard fo suface
navigation, it should be marked by an IALA Special Mark yollow buoy with a
flashing yeflow light with a range nof less than 5 nautical miles, in accordance with
the [ALA Buoyage System’. Marking of the device with Special Mark buoys as
recommended is not considered a practicable proposition given the tidal stream
strength. Such a mark would need to be placed at a suitable distance from the
devica "mwddgetﬁn?entangedw%MEdwica_AsaSpmid Mark buoy
provides no indication of relative position to the *hazard” it is marking, its use in
such waters is of doubtful bensfit. If it (or a cardinal mark) wera to be placed to the
west of the device it would impinge on the routes available for deep draught
vessals thus providing a greater potential hazard to mariners than the device it is
intended to warn against. Also, given the exceptional fidal rates, the buoy is likaly
to be dragged under the surface at times, thereby being unavailable as an AtN for
periods as well as presenting a significant, hidden hazard to shipping. Therefore,
given the conditions at the intended site, it is considered impracticable to provide
any physical marking of the device either as part of a field or as an individual
devica. Hanca, it is recommended that the device is charted but not marked. This
approach was agreed in principal at the meeting mentioned above and is
considered appropnate in this case particulary when the chared depth of the
device is considarad.

Charting

The HSUK deovice will be sited within the area charted as the EMEC Tidal Test
Area. The UKHO has indicated in discussions that single devices/structures would,
if likely to be in situ for more than & months, be ated as commections to the
appropriate charts. Referance 3 proposed that, in ance with Admiraly Chart
5011 — Symbols and abbreviations usad on Admiralty Charts (Reference 11) a
device such as HSUK's should, in the absence of an intemationally accepted
symbol, ba charted as an Underwater Installation, depth known (Symbol L21.2),
with an appropriate legend a.g. “Tidal Turbine”. This approach has been agreed at

" Meeting EMEC/NLEMCA/UKHO 9 Aug 2007,

" A buoy in 32m of water would require at least 150m of chain cable not allowing for the
exceptional tidal conditions at the site.
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tha masating with NLB and has been followed for devices currently installed at the
Test Site.
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6.0 Other Navigational Issues

Other navigational issues that are required to be addressed by Reference 1 were
addressed in EMEC's NSHA (References 2 and 3) and are considered to
ancompass the hazards and issues presantad by HSUK's device. Hance they are
not addressed further in this report.
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7.0 Conclusions

The main conclusions which arise from the assessmeont of navigational safety
presanted by HSUK's device are that;

m

The construction and decommissioning phases of the HSUK device
present a potential hazard to navigation for which nomal precautions and
controls are adequate to ansure that the risk is tolarabla.

The device, fitted with a 21m diameter rotor, has a minimum clearance of
17.7m above the rotor swept arc which does not present a hazard to
shipping in still water conditions even if thay were to pass directly over it.
Howaevar, the mariner requires to be provided with appropriate information
with regard to the reduction in depth and cbstruction present.

There remains a theoretical risk to deep draught vessels in excoptional
envircnmental conditions if they were to pass over the device. Further
mitigation will be provided by the EMEC medelling study as part of the
revised site NSHA which is intended to quantify the residual navigational
safety nsk to such vessals.

The use of buoys to mark the site of the device in accordance with LALA O
139 (Heference 10) is considered impracticable given the tidal
charactaristics of the area.

8.0 Recommendations

It is therafore recommendead that:

m

During construction, installation and decommissioning phases of the device
that normal precautions and controls for such work need to be enforced i.e.

o UKHO iz to be notified in advance in order that Motice to Mariners
and Navigation Wamings (NavW ams) can be issued (this information
should include the presence of buoys used to mark ballast blocks).

o The vessal(s) involved are marked'lit in accordance with COLREGS
as appropriate to their activities.

The device is charted as agreed with UKHO e.g. as an “Obstruction /
Underwater Installation— depth known” with an appropriate lagend e.g.
“Tidal Turbine™.
The modelling study being camied out by EMEC should quantify what, if
any, level of navigational safety risk remains to deep draught vessels in
extrama anvironmental conditions. This is an EMEC study and therefors
outwith the control of SPR or HSUK.

The devica is not buoyed in accordance with LALA O-139 guidance.

Aeport Mo ARC-268-001-A1
Aewision 2

NAzy 2010
Page 30 of 31

Supporting Documentation for Consent Applications

Assignment Number: A30127-S03

Document Number: A30127-S03-REPT-02-R003

Date August 2010

128



@r c Abbott Risk Consulting Ltd

9.0

References

! Maritime and Coastguard Agency’s (MCA) Marine General Notice MGN 275(M) -

Proposed Offshore Renewable Energy Installations (OREl) — Guidance on MNavigational
Safely Issuas.

2 ARC Report 030-007-R1 - Mavigational Risk Assessment of the Proposed Tidal Test
Centre at the European Marine Energy Centra, Crkney lssue 1 dated June 2005

? Addendum to Mavigation Risk Assessment of the Proposed Tidal Test Facility at the
Europoan Marine Enargy Centre, Orkney Issua 1 dated October 2005

* Depariment for Trade and Indusiry (now the Office for Business, Enferprise and
Regulatory Reform (BERR)) “Guidance on the Assessment of the Impact of Cfishore Wind
Fams — Methodology for Assessing the Marine Navigational Safety Risks of Offshore
Wind Fams"

® HS-1000 1MW Tidal Turbine at EMEC, Supporting Documantation, ScottishPower
Renewables (UK) Limited, A-30127-303-REPT-01-R01, May 2010.

% HSE Offshore Technology Report 2001/030 — Wind and Wave Frequency Distributions
for Sites around the British Isles

" Comvention on the International Regulafions for Praventing Collisions at Sea, 1972
{COLREGS) (as amendad)

8 Statutory Instrument 2007 Mo. 1948 The Eleciricity (Offshore Generaling Stafions)
(Safety Zones) (Application Procedures and Control of Access) Regulations 2007

% Assessment Of Significant Wave Height In UK Coastal Waters Meto Ref
M'CiBgmy'16/5/1/6 dated 06 August 1998

" |ALA Recommendation O-138 The Marking of Man-Made Offshore Structures
December 2008

" Admiralty Chart 5011 — Symbols and Abbreviations used on Admiralty Charts (INT 1)
Edition 3 — Mar 2005

Aeport Mo ARC-268-001-A1
Aewision 2
NAzy 2010

Page 31 of 31

Supporting Documentation for Consent Applications
Assignment Number: A30127-S03
Document Number: A30127-S03-REPT-02-R003

Date August 2010

129



APPENDIXE  VESSEL SPECIFICATIONS

Skandi Seven

PIPELAY AND CONSTRUCTION VESSEL

The Skandi Seven is a pipelay and
construction vessel fitted with a
Vertical Lay System® for deployment
of a range of flexible products,
capable of operating in water depths
of up to 3,000m with a top-tension
capacity of 110t.
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subses 7

Length 120.7m
Breadth 23m
Cargo Deck Area 1,300m*

Active heave compensated 250t offshore crane
2 x Auxiliary cranes

Single enclosed ROV hanger for side launched and
moonpool launched ROV systems

Provision is also available for five 300t reels on deck
3 x 300t reels or a 18m diameter Carousel

Two main azimuth units with open fixed propellers,
two bow tunnel thrusters and two bow azimuth
thrusters

Class lll DP System

subsea partner of cholce
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SPECIFICATION

subses 7

Qeneral Information Pipelay System
Classification DNV, +1A1, SF, EO, DYNPOS AUTRO Provision Is also -avaliable for five 300t reals: on deck:
DK+, Comf-V(3)C{3), HELDK 3 x 300t reels or a 18m diameter carousal. A vertical
NAUT-AW, CRANE, ICE-C, CLEAN lay system® (110t capacity) Is permanently installed for
Buitt Aker Yards Soviknes, Norway 2008 deployment of a range of fiexible products. The carousel
Flag State Authority Isie of M can stow products from 100mm to 600mm diameter with
p?ng of Registry oran the tensioner allowing a minimum of S0mm.
Douglas
Demcnstons ROV Systems
The vessel has a single enclosed ROV hanger with ROV
(B)veralthengm 120'73 doors on the port and starboard sides and after end. A
readt 2 moonpool and a side door launch system are provided for
Depth om ROV operations.
Draught (summer) &m
Draught (max) 7m The vessel s fitted with an ROV moonpool (5.6m x
Deadweight 5,500t 5.5m) with baffle zones in order to provide optimised seaa
damping capabilities.
Dynamic Positioning Systems ROV Mconpool 56mx 5.5m
DP Classification DYNPOS AUTRO (Class  *Vork Moonpool temx T
1) ERN
Rating 99.99.99 Accommodation 120 persons
Tank Capacities (100%)
Fuel Ol 1,03m  Helideck
Fresh Water 1,060m? The vessal Is fitted with an approved and certified helideck.
Ballast Water 3,700m The helideck has a D-value of 21 and s approved for
Sikhorsky S92 helicopters.
C Deck
argo B
Deck Area (cleal 1,300m* E :
Deck Stren(gth " 10Un? The vessel is fitted with a VSAT communications system.
Deck Cranes

The vessal s fitted with an active heave compensated

offshore pedestal crane with the following main
capacities:

Main Deck Crane 250t at 14m (harbour lift)

250t at 12m (subsea Iift)

230t at 13m (ahc subsea lift)

190t at 12m (subsea lift at 2500m)

In addition the vessel is fitted with two auxiiary knuckle
boom cranes, each with a capacity of 3t at 15m.

* S T sae of the vticel Lay Symmer ML) i uncer koance fom Tacinb
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