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1 EXECUTIVE SUMMARY

This Decommissioning Plan (DP) has been prepared by Minesto UK Ltd.
Article 60 of UNCLOSOAOO 1T 6O A1 O1 OOEAOGSE OANOEOAI AT 00 EI
installations or structures in the Exclusive Economicahe (EEZ):

O!'TU ETOOAT T AQGEITO 1T O OOOOAO0O0OAO xEEAE AOA A
to ensure safety of naigation, taking into account any generally accepted

international standards established in this regard by the competent international

organisation. Such removal shall also have due regards to fishing, the protection of

the marine environment and the righs and duties of other States. Appropriate

publicity shall be given to the depth, position and dimensions of any installations or

OOOOAOO0OAO 171 O AT OEOAT U OAiIT OGAABS
#1171 OEAAOET C $%##80 AT i1 EOI AT OO O1T ARO 5.#,/3h Al
wel I AO OEA xT OE T &£ /130!'2h EO EO GCATAOAIT U AAAAD

involves removing the whole of all disused installations and structures.

The essential features of the proposed decommissioning programme is the complete removal o
the DGU unit and all associated components, and anticipates being a relatively straightforward
procedure. The DGU unit, tether, bottom joint and foundation will be removed using several
installation/decommissioning vessels and ROV, and subsequently traported to shore. The
decommissioning process will follow the same relative sequence used in construction, but in
reverse and follow standard industry guidance/practices. In regard to the suggested waste
hierarchy, the disused installation components wil therefore be removed and subsequently
taken back to land for reuse, or recycled, incinerated with energy recoveryor disposed at a
licensed site. However, in given circumstancesalternative solutions can be proposed, therefore
the decommissioning meaures have been assessed against these guiding principles:

1 Safety for all at all times;

Consideration of the rights and needs of legitimate users of the sea;
Minimise environmental impact;

4EA OPT 11 OO0AO0 PAUOGS DPOET AEDPI AN
Sustainable development;

Maximise the reuse of materials;

Commercial viability; and

= =4 -4 -4 -—a -—a -2

Practical integrity.
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A summary of the proposed decommissioning measures is below.

Component Proposed Decommissioning Measure
DGUz (DG500 Tidal Kite) Complete removal
Tether Complete removal
Gravity Basefoundation Complete removal
Connector Complete removal
Umbilical Complete removal
MGS Buoy Complete removal
Pre-moored anchor spread Complete removal

Tablel.1. Summary of proposed decommissioning measures

The Decommisioning Programme will be reviewed at regular intervals throughout the
operational lifetime of the project to ensure that the details and measures are ttp-date, use best
practice and are fit for purpose against current legislation and guidance.

The Decommissioning Programme will inclué the assessment of the proposed measures against
the findings of the EIA. If, and when, new technology techniques and environmental information
becomes available, these will be incorporated into the assessment.

The measures proposed emphasise a high reghfor health and safety and protection of the
marine environment. Minesto is committed to minimising the amount of waste material that has
to be disposed of from decommissioning theof the Project, with due regard to the waste
hierarchy.

Following decommissioning, Minesto will ensure that the seabed is clear of any debris or
components that would cause a risk to navigation, the environment or other users of the sea.
Minesto is committed to restoring the site, as far as reasonably practicable, to the cdtiwh prior

to construction.

In order that legitimate marine users are not significantly impacted by the decommissioning
activities, Minesto proposes an early and comprehensive consultation process. The
decommissioning programme consultation process wilbegin during the pre-construction period

and continue during reviewprocesses for this document prior to decommissioning commencing.

Costs and details of financial security arrangements for the decommissioning project are
provided by Minesto in confidentid appendices to DECC. Before subsequent stages are
constructed, the Decommissioning Plan will be reviewed and costs and financial securities
provided for that stage.
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2 GLOSSARY

AA Appropriate Assessment

AfL Agreement For Lease

AHTS Anchor Handling Tug 8pport
AIS Automatic Information System

ALARP As Low As Reasonably Practicable

AtoN Aids to Navigation

BPEO Best Practical Environmental Option
CCTV Closed Circuit Television

CIfA Chartered Institute for Archaeologists

COLREGS | Collision Regulations

DECC Department of Energy & Climate Change
DGU Deep Green Utility

DSC Digital Selective Calling

EEZ Exclusive Economic Zone

EIA Environmental Impact Assessment

EMF Electromagnetic Field

ERCOP Emergency Response Cooperation Plan

ES Environmental Staement

FLOWW Fishing Liaison with Offshore Wind and Wet Renewables (Group)

GATHER | Gwynedd Archaeological Trust Historic Environment Record

GBS Gravity Base Structure

GVA Gross Value Added

Hs Significant Wave Height

HRA Habitats Regulations Assessment

IALA International Association of Lighthouse Authorities
IMO International Maritime Organisation

ITT Invitation To Tender

INNS Invasive NontNative Species

LARS Launch and Recovery System
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MBES Magnetometer and Multibeam Bathymetry

MCA Maritime and Goastguard Agency

MCAA Marine & Coastal Access Act (2009)

MGS Micro Grid System

MMO Marine Management Organisation

MW Megawatt

MWD Mean Wave Direction

nm Nautical Mile

NMRW National Monuments Records of Wales

NRA Navigational Risk Assessment

NRW Natural Resources Wales

NtoM Notices to Mariners

Oslo/Paris convention (for the Protection of the Marine Environment of the North

OSPAR East Atlantic)

PDA Project Development Area

PTO Power Take Off

QHSE Quality, Health, safety & Environment

ROV Remotdy Operated Vehicle

SAR Search and Rescue

SAC Special Area of Conservation

SBP Sub-bottom Profile

SOLAS Safety of Life at Sea

SPA Special Protection Area

SPR Subsea Riser Products Ltd.

SSS Sidescan Sonar

Tz Zero Crossing Wave

TCE The Crown Estate

UNCLOS | United Nations Conference on the Law of the Sea

UKHO United Kingdom Hydrographic Office

UXxo Unexploded ordnance

VHF Very High Frequency
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WADZ West Anglesey Demonstration Zone

WGS 84 World Geodetic System 1984

WSI Written Scheme of Investigatio
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3 INTRODUCTION
3.1 Minesto UK Ltd.

Minesto is a marine energy technology company foundedhi2007 whose majority owners
Sweden, and the company also has offices in Pafi¢rry on the edge of Strangford Lough, Northern
Ireland, and in Anglesey, North Wales.

Minesto has developed a unique, award winning technology for cost efficient electricity
generation from low velocity tidal and ocean currents, known as Deep Greeiithe full scale tidal
power plants, known as Deep Green Utility (DGU) units, resemble underwater kites made up of a
wing with a small turbine attached to its underside, tethered to a foundation fixed to the seabed.
See Figure 3L below for Site Creation Ovelew.

\J
Launch And Recovery System

| 1 | _ 4. O&M bespoken
| Qv gy — vessel incl. LARS ‘
\ <O / )
“ e I L = R f 5
The Kite / ; ~S—— 1 a
/ r

1. Power Plant
incl. upper part || /|

Micro Grid System
of Top Joint \ia S NN NS N7 NS

3. MGS and
MGS-buoy

Gravitational Base Structu
I 5. Foundation (GBS) I

/ \

/ \ x
/ PowerTransfer-Fastening

2. PTF: Tether, Bottom Joint &
| Umbilical, incl. all cables,
hang-offs and tether elongation

Bottom ~~3)
joint 4 :

Seafloor cable

Figure 31 Site Creation Overview

The technology takes advantage of hydrodynamic lift created by the wing as water current flow
moves past the DGUIn doing so, the DGU is able to move at speags to 8 times thevelocity of
the current, whilst being steered in a figureof-eight configuration. As the kite moves, water flows
through the turbine and electricity is produced in the generator.The acceleration relative to the
tidal velocity enables Deep Green to use lower tidal and ocean current veities (sites with mean
peak flows between0.5 to 2.2 m/s) compared to existing commercial tidal power plants, granting
the technology a unigue position in the marine renewables industry.

In June 2014 Minesto was awarded an Agreement for Lease (AfL) by T@wwn Estate (TCE), for
up to a 10 MW Commercial Demonstration installation of an array of tidal devices in an area
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known as the Holyhead Deejocated 6.5 km west of Holy Island, AngleseyThe AfL is positioned
in close proximity to the West Anglesey Denmstration Zone (WADZ) (Figure 3.2

In June 2016, Minesto submitted a Marine Licence application for thdolyhead DeepGreen
Project Phase I(referred to as the DG500 Project) which comprises a single 0.5 MW DGU
(referred to as DG500)connected to a sk-contained buoy equipped with a loagbank to monitor
produced energy. The purpose of Phase | is to demonstrate the first fsitale installation of the
DGU ahead of a future array of DGUs.

The Phase | Environmental Statement (ES) can be accessed atftilewing website:

http://minesto.com/holyhead-deep/

The Environmental Impact Assessment (EIA) process and B8ifiesto, 2016) were underpinned

by numerous specialist studies.
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Figure3.2 Overview of Project areaff Holy Island
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3.2 Consenting

A Marine Licence under the Marine and Coastal Access Act 2009 (the Marine Act) is required for
the construction and operation of the Project. The EIA includes consideration of navigational
issues via a Navigational Risk Assessment (NRA) as well as an evaluation of potential impacts on
Natura 2000 sites and Marine Conservation Zones (MCZs)

Potential effects of the offshore Project on sites of European nature consetizam importance
(Special Protection Areas (SPAs) and Special Areas of Conservation (SACs) and Ramsar sites)
were also assessed through a Habitats Regulations Assessment (HRA) in line with the
requirements of the Habitats Directive and Conservation of Halats and Species Regulations
2010. This has included consideration of possible SACs (pSACs) and potential SPAs (pSPAs) which
went out to consultation in January 2016 Although information collated during the EIA informed

the HRA process, the requirementf each assessment vary according to the different legislation
Under the requirements of the Marine and Coastal Access Act (MCAA) (2009); and in a similar
vein to the HRAprocess described above, therevas a need to undertake an MCZs assessment
during marine licence determination. Information provided in this ES suppored that process.

The licences/consentsapplied for cover the construction and installation, operational and
decommissioningperiods of the Project

In addition to this, the Department ofEnergy and Climate Change (DECC) request productioh
a Decommissioning Programme which must be approved prior to the commencement of
installation. This is arequirement under the Energy Act 204.

3.3 Companies party to the programme
The following companiesare party to the programme:

Company Ownership Status

Holyhead Towing Vessel owners

Malin Marine Consultants Provision of MGS Buoy& LARS system for the vessel(s)
Ocean Resource Ltd. Manufacture of GBS Foundation

Subsea Energy Solutions Manufactures oftether

Minesto AB /| xTAO T £ $'  vnn OEAAI OEEOAS
Nexans Supplier of umbilical

Subsea Riser Products (SPR) | Suppliers of Rocksteady Mooring Connector

Table3.1 Companies party to the Programme
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4 BACKGROUND INFORMAIN
4.1 DGU Specificatior& Operating Pinciple

As shown below in Figure 41, the DGU will be tethered to the seabed and the tidal current will
lift the wing and allow the DGU to fly.The DGU will be controlled by the control system andill
fly in an optimized figure-of-eight shapel pattern which allows optimal power production.

70-130m —

DGU unit wing span 12 m

Water surface "

A Typical clearance

of device to water
Xsurface 20 m*

i Operational depth of
s || the turbine within 20 m
7 to 60 m in water column

Water depth >70 m Direction of water flow

A\
A
Minimum clearance of

B device to seabed 25 m

Connection to intra-array/subsea collection hub f‘ ‘/"/_J', Anchor5-10m

Figure 41DGU layout

v

4EA $'5 xEI 1 -v@uE coldnn, bétweéh 2@ m And A0 m below the sea surface,
sweeping an area of approximately 70 to 130 m wideThe tether length must exceed the depth
of the water column to allow the DGU to be brought to the surface for maintenance; however, the
control system will ensure that the unit avoids getting closer thar20 m from the sea surface
unless instructed to do so.The DGU will hover in the water column at a contited depth when
the current velocity is not sufficient for power production, or in the event of any malfunction.
This depth is regulated by the control system, which, via the DGU gitsystems, will adjust the
angle of the wing and the rudders. Depth will also be controlled with the nonactive buoyancy
system that the tether represents.

The bottom joint attachment point of the foundation will be located approximately 510 m above
the seabed and the minimum clearance between the wing and the seabed wil Approximately
25 m. The unit will tend to be oriented downstream of the predominant tidal axis, plus or minus
20 degrees. It will cut into operation at tidal flows above approximately 0.5 m/s, reaching rated
power at approximately 1.6 m/s. At higher tidal flows, the DGU will maintain optimal speed by
adjusting the pitch of the wing and elevator to reduce speedSince the DGU is able to reduce its
speed in this way, it does not need to cut out during extreme flow conditionsChe units will be
operational throughout 75-80% of the tidal cycle, and will float midwater for the remaining time.

The sea floor umbilical consists of 4 off 3x50ménelements (power elements), 1 off 3x2.5mm
element (signal element) and 2 off Fibre Optic elements, and is terminateat an MGS support
buoy at the surface and at the bottom joint where the DGU tether is anchored. Between the
bottom joint and the top joint the four power elements and the other Fibre Optic element are
individually integrated in a tether fairing, endingin connector terminations.
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An MGS Boy will be established on the surfacend in close location to the DGU. The buoy has
the following purpose;

1 Power Supply and Take Off for the DGU via a diesel generator and the subsea umbilical

1 Houses the Micro Grid Syem (MGS) which acts as the load dump and control station for
the subsea tidal generator

The MGS Buoy is 15m high (excluding deck house, masts and vents) and 6m in diameter. It will
float at a draught of 10m ad will appear as in Figure 4.2elow.

MAST

VENT FROM
MGS SPACE

EXHAUST
CASING

BALLAST & > - DECK HOUSE

FUEL TANK
VENT HEADS /]

MOORING
PANFYF

LANDING
PLATFORM

MOORING
PADEYE TUBE
DETACHABLE
“OR UMBILICAL
NSTALLATIONS

ISOMCTRIC VIEW REMOVAL)

MOORING POINTS DRAWN INDICATIVELY

Figure 4.2 MGS Buoy Isometric and Section View
The maoring arrangement for the MGS Buogomprises the following:
3 off High Holding Power anchors with circa 800m chain and polyester rope, and other fittings

Minesto propose that the site will later be expandedo an array of several35 8 O AT A OAEAAOQ]
to stage increase up to a possibl&60 units, 80MW. This will increase the longer term intended
use of the Holyhead AfL.
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4.2 Environmental Gonditions

The Project is locatedwithin the Holyhead Deep, a large deprsgon in the seabed where water
depths reach a maximum of 97m, inhe eastern Irish Sea, 6/8n off the coast of Holy Island,
Anglesey. Detailed bathymetry data obtained as part of a geophysical survey campaign
undertaken in summer 2015 showed that water dpths inside the Project Development Area

range from 65m to 91m.

The prevailing winds on Anglesey are from the south and west, (see Figure 4.3 belowhe annual
mean wind speed in the region is in the range 7.68.0 m/s to 10.6- 11.0 m/s in open sea aras,
decreasing to 5.1 5.5 m/s in coastal areas Due to the semenclosed nature of the Irish Sea, most
waves tend to be locally generated from the soutivest. A wave modelling study at the PDA has
indicated that the l-year return period significant wave height is approximately 5.2m, and the

100-year return significant wave height is 7.2m.

In terms of currents, the semidiurnal tide is the dominant physical process in the PDA, flooding

into the Irish Sea from the Atlantic Ocean through the North Channgll

OEA 11 00E AT A 3C

Channel in the south. Peak depthveraged mean spring current speeds can approach 3m/s
through the North Channel on the coastal edges, while pealveraged mean neap currents

approach 15m/s. Depth-averaged tidal current velaities in the area near Holyhead are generally
between 1.75 to 2m/s, although modelling work suggest they may exceed 2.5m/s during spring

tidal flow.

The prevailing wind speed and direction for thesite location (the PDA Project Development
Area), as taken from Valley in Anglesey, is clearly demonstratkin the Wind Rose in Figure 8.

below.
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WIND ROSE FOR VALLEY
N.G.R: 2308E 3758N ALTITUDE: 10 metres a.m.s.|.

87602 0BS.
37% CALM
DD% VARIABLE

>33

Figure 43 Wind Rose for Valley, Anglesey
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The current rose for direction and speed &4, 20 and 40 metres above the site seabed during
low water slack (blue) and hgh water slack (red) appears in figure 41 below.
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Figure 44 Tidal Rose for the site

The 10year hindcast spectral wave model data between 2003 and 2013 for the Agreement for

Lease area in the Angleselpeep area is shown in figure &. below.

It can beseen that it is

synonymous with the predominant south westerly winds. The appropriate wave heights are
expressed in the colours depicted in the associated legendThe direction and percentage

occurrence are also clearly shown.
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Figure 45 10-year hindcast spectral wave model data expressed as a wave rose

4.3 Marine Traffic Surveillance

Marine traffic surveillance conducted in Mirch 2015 is shown in Figure 4.@elow. It clearly
shows the Project Development Area is located within an area of least traffic.
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Figure 4.6Marine Trafficz March 2015
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