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SUMMARY OF THE PROJECT DESIGN

This chapter contains a brief description of the project:

44 MW Wind Farm at the location 'Polemmistis’, in the Municipal Units of Komotini and Organi,

Municipalities of Komotini and Arrianon, Regional Unit of Rodopi, Region of Eastern Macedonia
and Thrace.

The project promoter is "WPD Aioliki Energia 1 MIKE"
The project under study has been designed according to the following principles:
(a) the energy efficiency shall be at a satisfactory level,

(b) its construction requires the least possible intervention and has the least possible impact on

the environment; and
(c) its operation has the least possible impact on the environment

The proposed power generation facility will have a total installed and delivered power of 44 MW and
will include eleven (11) WTGs of indicative type VESTAS - V150, with a nominal power of 4.00 MW
each, in forested areas mostly on the Greek-Bulgarian border, 8km north of the settlement "Drymij" of

the Municipality of Komotini.

Each wind turbine consists of a 125 m high metal tower, on top of which the wind turbine's spindle
rests. The main equipment of the wind turbine is mounted on the nacelle, consisting of the main shaft
on which the hub and the rotor of the 150 m diameter wind turbine, the speed multiplier and the

generator are mounted. The total height of the wind turbine (tower, nacelle, rotor) is 200 m.

The WTGs are arranged at an appropriate distance from each other, which is greater than the minimum
distance equal to 2.5 times the diameter of the WTG blade (2.5 x 150 = 375 m), in order to avoid
aerodynamic shading and high wind turbulence and to optimise their energy efficiency, reducing their

wear and tear and increasing the lifetime of the installation.
The following data were taken into account for the location of the WTGs:

e Terrain topography and possible presence of local obstacles/ anomalies,

e Prevailing wind directions,

e Soil morphology and foundation suitability WTG,

e Restrictions in the relevant legislation on keeping distances from roads, settlements and

other restricted areas.
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The project under study is developed within a 376.096 -acre polygon.
The interventions will concern:

e Access road deck improvement.

e Deck improvement and construction of new sections of internal road network.

e Excavation of foundations of WTG.

e Excavation of Low/Medium Voltage and Low Voltage and Low Voltage wiring channels
parallel to the internal roads.

e Landscaping of squares around the locations of the WTGs.

e Backfilling/landscaping.

e Excavation of an MV cabling channel up to the existing voltage boosting substation.

The existing road will be used to access the project, then new road sections will be built or existing
road sections of the local network will be improved to connect the WTG. The length of the road

network that will be required is 11,182.63m.

All of the electricity produced will be made available exclusively to the National Electricity Transmission

System of ADMIE.
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Wind turbines

The project under study consists of 11 WTGs of indicative type VESTAS V-150, with a power of 4.0 MW
each. Each wind turbine consists of a 125 m high metal tower, on top of which the wind turbine's
spindle rests. The main equipment of the wind turbine is mounted on the nacelle, consisting of the
main shaft on which the hub and the rotor of the wind turbine, the speed multiplier and the generator

are mounted. The rotor has a diameter of 150m and consists of three blades.

The wind turbine pylon is steel, cylindrical with a slight taper. The pylon is closed to the external
environment. Access to the interior is through a metal door located at the base of the tower. The pylon
has a metal staircase inside which allows access to the wind turbine shaft. It is internally divided in

height by metallic platforms, which serve to ensure the safety of maintenance personnel.

The wind turbine fuselage consists of a steel frame and the housing which is made of polyester
material. The fuselage is closed to the outside environment and is mounted on the wind turbine tower
by means of a crown-coil system so as to allow the fuselage to rotate 360 degrees in relation to the

wind turbine tower.

Access to the shell is achieved from inside the tower through a metal staircase. In addition, at the base
of the fuselage and outside the wind turbine tower there is a hatch and lifting and lowering equipment
for the transport of tools and spare parts. This hatch can also be used as an escape hatch in case of

emergency.

At the base of the wind turbine and inside the tower is the central electrical panel and the wind turbine
controller through which the connection of the wind turbine to the power grid and the control of all

the functions of the wind turbine are made respectively.

All the connections of the electrical panel, both the main and the secondary ones, are properly
protected in accordance with the regulations in force, in particular by the use of fuses and automatic

circuit breakers, which protect the installation both in case of overload and in case of short-circuit.

The kinetic energy of the wind is converted through the rotor of the wind turbine into mechanical

work, which in turn is converted into electricity through the wind turbine's electrical generator.

The wind turbine control system controls a set of parameters and ensures the safe and uninterrupted

operation of the system.

Each WTG is equipped with a two-phase asynchronous generator. The generator is connected to the
grid via a Grid Streamer which allows it to operate at variable speeds. The converter also controls the
frequency as well as the quality of the power generated. The wind turbine has a lightning protection
system (with protection level LPL1) to protect the entire wind turbine and all its subsystems. The WTG

shall have a grounding system that connects all its metal parts to the grounding system of the APS. The
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grounding system shall consist of a grounding conductor installed in the ground and vertical electrodes

(grounding rods) placed at selected points.

DESCRIPTION OF AUXILLARY AND SUPPORT FACILITIES AND WORKS

The WTGs of the PROJECT under study will be interconnected to the underground medium voltage line
through autonomous voltage step-up transformers (step-up transformers). The transformers are to be
installed inside the WTGs at the base of the pylons for their uninterrupted and safer maintenance and
operation. From the main switchboard of the WTGs, the MV cables will run underground, following
the layout of the internal roadway to the point where it connects to the layout of the external

interconnection.

Electrical interconnection projects
MV Underground Link

The internal grid of the wind farm consists of 3 medium voltage circuits. In each circuit the WTGs are
connected in series to each other, following the layout of the internal road and then to the proposed
substation. The 3 underground medium voltage cables, run in parallel from a point near the entrance
of the wind farm. The route follows the access road of the wind farm to a point 1km north of the village
of Neo Kalintiri. From this point the access road and the interconnection are differentiated. The route
of the underground cables follows existing roads up to the final proposed interconnection point at the

existing 20/150 kV Flamburo substation.

The WP will be connected to the existing 20/150kV Flampouro voltage step-up substation in the 150kV

heavy-duty (B) single circuit overhead line (GB) Orestiada - Kehros - Kerveros - lasmos

Connections to the Road Network - Transportation of equipment to the installation sites of

the WTGs

Access to the W/F will generally be via the existing road network in the area. However, new sections
of the road network will be opened and improvements will be made to those sections that are
deteriorated, with the ultimate aim of ensuring the successful transport of the WTG and safe access to

the project.
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The geometric elements of the roads must ensure the passage of the vehicles that will transport the
wind turbine components, but at the same time the required strength to withstand the weight of the

wind turbine components.

Both the installation of the WTG and the access roads are located in agricultural and forest areas. The
slopes of the ground do not exceed the 14% gradient provided for by the legislation, so there are no
problems for the movement of transport vehicles. In designing the roads, an effort was made to use

existing roads as far as possible to minimise interference with forest land.

Geometric data of the streets

The geometric elements of the roads should be such as to allow the passage of vehicles carrying the
components of the wind turbines selected for installation. The choice of the transport vehicle depends
on the dimensions of the wind turbine components and the way in which they are to be transported.
The critical dimension is the length of the blades. If the blade is transported in a horizontal position

without the blade lifter device, then the length of the tractor is of the order of 65.0m.

The geometric requirements of the access roads for the transport of the elements of the specific WTG

are as follows:

» The minimum width of the roads within the installation polygons of the WTG is 4.0m., with a
minimum free width from any kind of obstacles on either side of 0.50m. In the present study
the width of the roads within the polygons is 5.0m.

» For transport routes outside the installation polygons, i.e. access routes, the minimum
required width of the routes is 5.0m with a clearance of 0.80m wide on either side of
obstacles.

» Maximum longitudinal slope 14%. As mentioned, the terrain is mountainous-mountainous,
but the slopes do not exceed the maximum permissible number.

» Minimum radius of curvature. The radii depend on the length of the vehicle. As mentioned
since no blade lifter is used for this particular WTG the length of the tractor will be of the
order of 65.0m. This study contains a variety of horizontal curvature radii (large and small) to
avoid the need for major interventions on the roadway while protecting the environment as
much as possible. The minimum horizontal curve used has a radius of 35.0 m.

» The strength of the road surface shall be such that it can withstand a minimum axle load of
12 tonnes.

» Where the roads meet half canyons, culverts will be constructed so that stormwater runoff is

unobstructed.

As regards the condition of the pavements, access roads are divided into three categories;
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Existing roads with full pavement.

These are the roads of the National - Provincial or Municipal road network, which also serve
the traffic of heavy vehicles. The pavement of these roads does not require any additional

reinforcement in order to accept the loads of the transport vehicle .
Existing roads without complete pavement.

These are agricultural or forest roads which are usually paved with one or more layers of
aggregate (torrent or quarry material). These roads are also used by heavy agricultural vehicles,
but it is not certain that their strength will be such that they will be able to withstand the specific
load. After inspection of some sections, upgrading work will be required. It is estimated that by
laying another 10cm thick layer of 10cm thick crushed material of PTP 0150 well compacted,

these sections will be able to meet the loads of the transport vehicle.
Opening of new roads.

The length of new openings is generally short. It is proposed to construct the pavement of the
new roads with: one layer of 10 cm thick average crushed material of PTP 0150 and one layer
of 10 cm thick of PTP 0155 (STP 05-03-03-00). In order to determine the thickness of the
pavement more accurately, soil bearing capacity tests will be carried out at the specified

locations.
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Internal road network

CONSTRUCTION PHASE

Work schedule

According to the project design at this stage, the construction of the project will have a total duration

of 16 months. The construction phase of the project includes the following stages:

e Opening new roads and improving existing access roads,
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e Installation of WTG (landscaping, foundation, erection),
e Interconnection with ESME,

e Test period of operation.
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Estimated duration of project construction
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Supporting facilities (borrowing rooms - storage rooms - construction sites)

Construction sites will be established at each WTG site that is constructed. The construction sites will
be temporary and within the WTG installation areas, where the machinery and the necessary

personnel will be located.

A construction crew will be present during the shaping of each platform, as well as during the assembly
and erection of each WTG, as required by law and the manufacturer. The main works envisaged include
cleaning of the intervention surface, earthworks for the foundation of the WTG. The earthworks will
be carried out in such a way as to achieve immediate reuse of the excavations in the configuration

areas.

Within the installation squares, there will be temporary storage bins for the management of sediment.
As regards road surfacing, it is planned to use the materials produced by the excavation work, provided
that they are deemed suitable for the needs of the project and after the removal of unsuitable products

from the excavation mix.

A mobile crusher will be used to reuse a quantity of excavated material to create aggregate for road

paving.

Necessary construction materials

For the construction of the WTG under study and the accompanying works, the main materials to be
used are presented in the following paragraphs . The above mentioned materials will be procured

commercially and transported to the project.

Concrete quantities

The concrete for the foundations of the WTGs will come from licensed concrete manufacturing plants.
The quantities of concrete for the foundations of the wind turbines are estimated in principle at 66

000 m3.

Quantities of aggregates (paving, squares and cable channel)

In the new road openings, with a total length of 11.182 m, a 0.10 m thick sub-base layer and a 0.10 m

thick base layer are constructed:

(5,40*0,10+5,0*0,10)*11.182,63 = 11. 630,0 k.m.
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We estimate that along 50 % of the existing rural-forest roads in use, which have a total length of 3,690

m, the construction of another 0.10 m thick pavement layer will be required:
50%*3.960*5,0*0,10 = 990,0 k.m.
The total volume of broken paving material is therefore in the order of 12,620 m .

Also, the trench where the cables for the interconnection of the ASPHE with the Voltage Raising
Substation will be partially filled with quarry sand. The quantity of sand is estimated at 4.024 m3 (trench

width: 25.150 m x trench width: 0.40cm or 0.70cm as appropriate x sand layer thickness: 40cm).

Water needs

Living arrangements for workers. The water requirements for the living quarters of workers on the

construction sites during the construction phases of the project are estimated at 15 persons x 20
Lt/worker/day = 0.3m?3 /day for the peak day. This quantity will be met with quota quality water from
licensed water carriers and bottled water suppliers.

Material leakage. During the construction phases, quantities of water will be required for the wetting

of materials at the construction sites and in the occupation zones of the works in order to control the
release of dust from earthen surfaces and materials. Considering the humid climate in the project area
and the small size of the earthworks, these quantities are estimated to be very small and will certainly
not result in significant impacts to the water resources of the area and will be covered by licensed

water carriers.

Energy needs

Electricity requirements during construction will be met by either site power or a generator.

Waste water discharges

Urban wastewater. During the construction phase of the project, urban wastewater is expected to be

generated from the living quarters of workers at the construction sites. It is estimated that the
maximum urban wastewater flow will be equal to the drinking water consumption of the workers as
calculated earlier i.e. 0.3 m3® /day peak. For the convenience of the staff, it is proposed to install
chemical latrines within the construction sites with tanks of suitable capacity to be emptied regularly

under the responsibility of the project proponent.

Waste from the maintenance of machinery, vehicles and E/M equipment: Although the maintenance

of machinery will be carried out off-site in licensed workshops, during the construction phase of the
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works, waste may nevertheless be generated by the construction machinery and vehicles on site,
mainly from any spillages from them and from the site's E/M equipment (transformers, inverters,
capacitors, filters, etc.). This waste mainly concerns hazardous waste oils and liquid fuels, which are

classified under the codes ECA.

Waste will be collected in special watertight containers kept in a rain-protected area with a watertight
floor within the site and then collected by licensed collectors-transporters, who will ultimately dispose
of it through approved alternative management systems at appropriate facilities for further
management. To deal with accidental pollution or spillage, the site will be equipped with appropriate

cleaners, which will be readily available in the event of a spill as detailed in Chapter 10 herein.

ECW codes for waste that may be generated by the maintenance of construction site machinery and E/M
equipment during the construction phase of the project

ECA code Category of waste
13 02 Waste gearbox and lubrication engine oils
13 02 05* non-chlorinated engine, gearbox and mineral-based lubricating oils
13 02 06* synthetic engine, gearbox and lubricating oils; and
13 02 08* Other engine, gearbox and lubricating oils
1303 Waste insulation and heat transfer oils
13 03 06* Chlorinated mineral-based insulating or heat transmission oils
13 03 07* non-chlorinated mineral-based insulating and heat transmission oils
13 03 08* synthetic insulating and heat transmission oils
13 03 09* directly biodegradable insulation and heat transfer oils
13 03 10* Other insulating and heat transmission oils
13 07 Liquid fuel waste
1307 01* diesel fuel and diesel fuel
13 07 02* petrol
13 07 03* other fuels (including blends)
16 01 Waste from vehicle maintenance
1601 13* brake fluids

Source: European Waste List (EWC) according to the Annex to Decision 2000/532/EC, as amended by Commission Decisions
2001/118/EC, 2001/119/EC and 2001/573/EC.

Surplus or waste materials or solid waste
Municipal Solid Waste (MSW)

During the construction phase of the projects, municipal solid waste (MSW) is expected to be
generated from workers living on the construction sites. This waste is classified under the ESW codes
of the table below. The maximum daily MSW generation during project construction (100% site
occupancy) is estimated at a maximum of 15 persons x 0.4 kg/person/day = 6 kg/peak day. This
quantity will be collected in bins to be placed inside the construction site. The bins will be transported
under the responsibility of the project operator to suitable locations indicated by the municipality, in
order to be collected by the municipality's collection network or by the collection agencies for the

collection of recyclable materials.
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ESW codes of the MSW expected to be generated during the construction phase of the project

ECA code Category of waste
2001 Separately collected fractions of household waste
200101 papers and cardboard
200102 glasses
2001 08 biodegradable kitchen and leisure waste
2001 38 wood
2001 39 plastics
2001 40 metals
1501 Waste from packaging
150101 Paper and paperboard packaging
150102 Plastic packaging
150106 Mixed packing
150107 Glass packaging

Source: Annex | of the HAC 36259/1757/E103/2010 & European Waste List (EWC) according to the Annex to Decision
2000/532/EC, as amended by Decisions 2001/118/EC, 2001/119/EC and 2001/573/EC of the European Commission.

Excavation, construction and demolition waste (AECW)

From the total of the project's road opening works and the landscaping of the WTG squares, 187,050

m?3 of earth and semi-buried excavation products will result, of which 154,700 m? will be used as

backfill materials. The remaining quantity amounts to 32,350 m? and will be managed as MSW by a

lender if not reused in the project.

It is noted that the plant land will be reused in the project for planting needs and slope lining. The

paving will require 20,350 m3 of crushed material, which will be taken from the excess spoil after using

the mobile crusher.

Noise and vibration emissions

The noise level in the nearest houses of the nearest settlement (Sarakini) is less than 60 dBA even for

the most conservative scenario of simultaneous operation of several machines. 65 dBA is exceeded

only at the machinery operating locations. Noise levels are even lower in the other settlements (Drymi,

Ardeia, Ano Drosini). Similarly, the vibration levels are negligible in the nearest settlement.
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PHASE OF OPERATION

Description of the operation and management of the project

Once all the aforementioned works have been carried out and before the final connection of the
station to the network, the trial period of operation of the station (1.5 - 2 months) will follow, in order
to improve any failures related to the electrical and mechanical equipment used, in order to ensure

the smooth and uninterrupted operation of the station.

After this stage, the wind farm will operate as an inexhaustible electricity producer and will be

interconnected with the National Electricity Transmission System of ADMIE.

All maintenance work on the park will be carried out in accordance with the technical manuals
provided by the contractor. In addition, the availability of a complete range of spare parts has been
taken into account in order to avoid any delays in the repair of breakdowns. Trained personnel will
work in the AP and each year the installation will be inspected by the manufacturer's personnel to

confirm that the equipment is well maintained and for technical support issues.

Material inputs
Water needs

No water consumption activity is included during the operational phase of the project. In addition, the
design of the project under consideration does not provide for the installation of a Control House,

therefore the amount of water to meet the needs of the staff is considered to be zero.

Energy needs

The use of electricity is required for the starting needs of the WTGs. In the case of WTGs, the power is

supplied via the fields and the MV cables, which in normal operation carry the energy produced.

SOLID WASTE DISCHARGES

The only source of municipal waste generation is the facility's maintenance staff. This waste will be
collected in small bins or containers at selected locations on the facility and will be transported by the
developer to the nearest municipal bins, where it will be picked up by the City's waste collection
vehicles. Solid waste will also be generated from the packaging of spare parts, which will be collected
in the same way as staff waste and disposed of in the municipal recycling bins.This waste will be

removed from the premises of the W/F at regular intervals.

Chap.3-Pg. 15



>
E @ A. APTYPONOYAQX
v lﬁ[l‘ WPD WIND ENERGY 1 MICRO guuBovAor epiBalovTog AE.

Other solid waste resulting from the maintenance of electrical and mechanical equipment will be

removed immediately under the responsibility of the maintenance technicians.

ESW codes of the MSW expected to be generated during the operational phase of the project

ECA code Category of waste
2001 Separately collected fractions of household waste
200101 papers and cardboard
200102 glasses
200108 biodegradable kitchen and leisure waste
200139 plastics
2001 40 metals
1501 Waste from packaging
150101 Paper and paperboard packaging
150102 Plastic packaging
150106 Mixed packing
150107 Glass packaging

Source: European Waste List (EWC) according to the Annex to Decision 2000/532/EC, as amended by Commission Decisions
2001/118/EC, 2001/119/EC and 2001/573/EC.

For the safe management of any hazardous waste, the project operator must deliver it to a licensed
collector-transporter for disposal in an appropriate facility for further treatment, recovery or disposal,
or to approved alternative waste management systems for such waste under the conditions laid down
in the relevant provisions. The delivery and legal possession of the hazardous waste shall be evidenced
by the Identification Form which shall accompany the hazardous waste. Upon transfer of the
identification form, the responsibility of the previous holder (of the hazardous waste) ceases and the
new holder becomes responsible. The final holder (management entity or alternative management
system) takes care of the various procedures for the proper management of the waste, including

regeneration, re-refining, recycling, decontamination, burial, etc.

For the temporary storage of hazardous waste on the project site until collection, either UN-compliant
packaging (for solid waste) or tanks enclosed by a leakage collection system (for liquid waste) should
be used. The collection containers must be in an area with appropriate signage and adequate
ventilation and lighting. They must also be located in such a place and in such a way that they do not

interfere with other activities of the installation.

WASTE WATER DISCHARGES

During operation of the project, urban wastewater is generated by workers during maintenance, repair
and monitoring activities at the plant. The quantities of wastewater are very small and fully
manageable by installing chemical toilets. Wastewater from the chemical toilets will be collected by a

licensed company.
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NOISE EMISSIONS AND VIBRATION EMISSIONS

As shown by the simulation results of the operation of the G/G, the noise level index Lp at the nearest

house to the project under licence is 42 dBA, i.e. below the 45 dBA limit. Obviously, in the other

settlements further away (Ardea, etc.), the noise levels are much lower.

SUSPENSION OF OPERATION - RESTORATION

The production of wind energy is subject to all the provisions of the legislation in force concerning the
obligations of undertakings concerning the restoration of the site where they are installed and the
management of the materials remaining after their closure. In addition, the specific energy legislation
and the spatial planning framework for RES contain additional provisions to ensure these obligations.
The substance of these provisions is also incorporated in the decisions approving the environmental

conditions for wind farms.

The imposition of such conditions is provided for in Article 26 of the Special Spatial Framework for RES
(KYA 49828/2008) which stipulates that: "The holders of permits for the operation of electricity
generation installations from RES are obliged, before the installation ceases to operate in any way, to
restore, at their own expense and in accordance with the approved environmental conditions, the
relevant sites, ensuring in particular the dismantling and safe removal of the installations, the
restoration of native vegetation and the general restoration of the site to its previous state, provided

that this is technically feasible".

Similarly, in the Law on SIAs (Article 8, para. 7 of Law 3468/2006, as amended by Article 3(2) of Law
3851/2010): 'After the end of the operation of a RES or CHP plant, the operator of the plant is obliged
to dismantle the above-ground equipment and to restore, as far as possible, the interventions in

accordance with the conditions laid down in the N.P.O. decision. .....

According to the legislation in force, the wind farm operating licence is issued for a period of 20 years
and can be renewed for an equal period of time. It should be noted that before the operating licence
is granted, a temporary connection of the park for trial operation is required, upon application to the

competent operator.

After the definitive cessation of the operation of the project under study, the electromechanical
equipment will be removed and the site will be restored as far as possible to its original state. In
particular, all measures will be taken to ensure the safe dismantling of the main and individual items

of equipment (WTG, electrical and electromechanical equipment such as voltage inverters,
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transformers, power electronics, cables, etc.), as well as the final dismantling of the MV
interconnection network. The above dismantling works shall be carried out in accordance with the

legislation in force at the time of dismantling of the installations.

The materials of the old wind turbines will be recycled or managed by specialised companies
accredited for this purpose in accordance with current legislation. This includes the foundation
materials, the pylon, other wind turbine systems and blades. The foundations of old wind turbines shall
be recovered and managed as WEEE and the soil shall be restored to its previous condition. The cables
of the interconnection circuits shall also be removed from the trench and treated as WEEE by licensed
companies. In fact, depending on their condition and technology, they can be used as such in other

applications, saving resources for the production of new ones.

As with the materials of any activity, in the case of blades, prevention and reuse (including change of
use) come first in order to reduce their environmental footprint. When these solutions are not feasible,
recycling is pursued. At present, the management of dismantled WEEE blades is limited to transport

and storage in an approved/licensed non-hazardous waste management facility.

It is noted that, due to the appropriate measures foreseen even at the design stage to mitigate the
impacts on the natural environment and landscape, the specific measures to be taken after the project
has ceased operations are such that the site will be restored to its original natural state within a short

period of time.
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