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FOOD AND ENVIRONMENT PROTECTION ACT 1985 : PART Il (AS AMENDED) -
DEPOSITS IN THE SEA IN CONNECTION WITH MARINE CONSTRUCTION WORKS

Licence 31744/05/5

The Secretary of State for Environment, Food and Rural Affairs (hereinafter referred to as
“the Licensing Authority") hereby authorises:

BARROW OFFSHORE WIND LIMITED
AGERN ALLE 24-26

2970 HORSHOLM

DENMARK

Company Registration No: 4145993

(hereinafter referred to as “the Licence Holder”) to deposit in the sea the substances or
articles the particulars of which are set out at paragraph 1.1 of the attached Schedule. The
Licence is subject to the conditions of use set out, or referred to, in the said Schedule.

This licence shall be valid from the beginning of the day of 19 December 2005, (hereinafter
referred to as the start date of this licence) to the end of the day of 28 February 2007,
(hereinafter referred to as the end or expiry date of this licence), and replaces licence
31744/05/4 and all the terms and conditions in the schedule associated with that licence.

For the purposes of this licence and attached schedule and unless indicated otherwise:-

(i) alltimes shall be taken to be Greenwich Mean Time (GMT), and,
(i) all co-ordinates shall be taken to be latitude and longitude degrees and minutes to two

decimal places.
Signed: «_.. %~
. N —

g

Marine Consents and Environment Unit

for and on behalf of the Licensing Authority

Date of issue: 19 December 2005

The Licence Holder is urged to read carefully all the conditions and requirements of this Licence which are set out in
the Schedule. You should acknowiedge receipt of this licence and confirm that you have understood its term by
signing and returning Form FEP 14 within 28 days of the date of issue of this licence

Form MEP/4 (Rev September 2002)
licence



FLS-013156

L

SCHEDULE TO LICENCE NO 31744/05/5 DATED: 19 December 2005

1.

1.1

1.2

1.3.

1.4

1.5.

Particulars of the deposit

The type of works for which the deposit of the substances or articles as specified in
paragraph 1.4 of this Schedule are :

Gabion
Windfarm

Details of the works requiring the deposit of the substances or articles as specified at
paragraph 1.1 of this Schedule are:-

Barrow Offshore Wind Ltd is proposing to construct a 108MW offshore wind
farm and associated infrastructure in the eastern Irish Sea approximately 7km
off the coast of Barrow-in-Furness (referred to as the Barrow wind farm).

A Geotechnical Survey will be carried out prior to the wind farm construction
and will include:-
8 no. boreholes to a nominal depth of 45m below the seabed.

The wind farm will consist of 30 wind turbines each with an ouput of up to
3.6mw. The turbines will be arranged in a rectangular grid of four rows of
seven or eight tubines, with the longest side facing into the prevailing south
westerly wind. The rows will be staggered and will be separated by a distance
of approximately 750m, within the rows the turbines will be separated by
approximately 500m. The turbines will consist of a tower up to 80m above
mean sea level, on which will be mounted a rotor with a maximum diameter of
104m. The maximum total height to vertical blade tip will therefore be 129m
above mean sea level. In addition to the wind turbines, there will be an
offshore substation platform, which will comprise 33kV and 132kV switchgear,
a single 33/132kV transformer, an anemonetry mast and associated control
and instrumentation systems. In addition cables will be laid to shore, and then
conected to the existing electicity network. The cables will come ashore at a
'landfall' point south of the existing Heysham Power Station. The cables will
then be run underground for approximately 2-3km to a substation at Heysham.

Such works are as detailed in the drawing(s) and sectional plan(s) detailed below
which were submitted in support of your application to the Licensing Authority of 30
May 2002

The substances or articles authorised for deposit at sea are:

Iron / Steel
Concrete
Silt

Stone / Rock
Gravel

Other

The Licence Holder and any Agent and Contractor acting on their behalf is permitted
to deposit the substances or articles specified at paragraph 1.4 of this Schedule, at
the following location(s):

BARROW OWF

5359.711N 03 19.882 W
54 00.712N 03 18.346 W
5359.265N 03 15.639 W
5358.265N 03 17.159 W
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SCHEDULE TO LICENCE NO 31744/05/5 DATED: 19 December 2005

1.6.

The works shall be carried out in accordance with the works schedule and method
statement as detailed in the following:

The Geotechnical Survey will be carried out in accordance with 'Outline
Method Statement barrow Offshore Windfarm Geotechnical Site Investigation,
by Seascore Ltd.' as supplied to the Department 23 February 2004.

The scope of work for this ground investigation work includes:-

8 no. boreholes to a nominal depth of 45m below the seabed.

Piezocone penetration tests (PCPTs) at 30 locations to first refusal across the
3.5km x 3.0km wind turbine site.

A combination of sampling and testing along the overwater section of the
cable route (approx. 26km), comprising CPTs and Vibrocores (18 no. of each)
to a maximum depth of 5m.

Details of how the survey will be carried out is as follows:-

Wind Farm Site

A mobile overwater borehole drilling and CPT system would be deployed from
either a dynamically positioned vessel or a jack up. As a result of the limited
water depth at the site, drilling operations may be conducted with the DP
vessel held on position by means of a four point anchor spread. If this is
required, the vessel will lay and retrieve this anchor pattern using the DP
system to provide motive power. A third party anchor handling vessel will not
be required.

Drilling Methodology:

Once the vessel is in position, it is proposed to utilise standard offshore soils
drilling and sampling techniques as used within the oil industry. Drilling
operations will be conducted through a seabed reaction frame capable of
gripping the drill pipe via hydraulic clamps, providing a hole re-entry guide by
means of a bit guide frame and stabilising the drill string at the mudline for the
performance of cone penetration testing and push sampling.

During drilling operations the collars will keep the drillstring in tension,
thereby stabilising the borehole and aiding penetration. The drillstring will be
equipped with a 9%;" O/D tungsten open centre dragbit. Should tougher
formations be encountered the drilling spread will be equipped with a wide
range of alternative bits.

Rotation of the drillstring will be effected by a hydraulic top drive power
swivel. The flushing agent will be fed to the drillstring via a single side entry
mud swivel mounted on the crown of the power swivel. With the careful
control of the mud pump pressure, mud flow rates and rotation speed, the
drilling engineer will lower the drillstring through the formations by use of the
drawworks winch. As the drillstring penetrates the formations all changes in
the drilling parameters will be logged by the drilling engineer within the
drilling journal. To enable samples to be taken, or insitu tests to be conducted
the drillstring can be halted at predetermined depths and the sampling/testing
tools are then deployed through the opened mud valve.

CPT Methodology:

The Wison Cone Penetration Test (CPT) system enables CPT tests to be
performed in situ from the base of the borehole thus enabling soil parameters
to be measured. Push sampling will be also be conducted by the Wison WIP
system enabling 72mm diameter samples of 900mm in length. Samples can be
recovered from predetermined depths down the borehole and recovered
samples can then be taken for subsequent laboratory testing either offshore
or in a land based laboratory.

Form MEP/4 (Rev September 2002) Page 3 of

22



FLS-013156

SCHEDULE TO LICENCE NO 31744/05/5 DATED: 19 December 2005

Reaction for the tests to balance the penetration thrust will be supplied by a
seabed reaction frame (SBF) which will be deployed to the seabed prior to the
tripping of the drillstring; deployment will be achieved by use of a heavy lift
winch. To ensure entry to the SBF the API drillstring is deployed with a
mechanically attached bit guide travelling on the SBF heavy lift cables. To
complement this, the crown of the SBF consists of a wide rimmed funnel
narrowing at its base thus ensuring clear access to and from the SBF clamps.
The Wison / WIP system will be used in conjunction with a rotary drilling
system.

The borehole will be advanced to the required test level by the drilling
engineer. At the test level the rotation and penetration of the drillstring is
halted, the drilling engineer will ensure that the borehole has been flushed
clean and the flush pump is then halted. With the drillstring halted the mud
valve can be opened therefore allowing access to the drillstring for the testing
tool. The SBF clamps are then engaged. The borehole is now ready to be
tested or sampled. By operation of the dedicated electric frequency modulated
self-tensioning winch the CPT operator will hoist the testing tool from its “lay
down” area on the deck to the rooster box. When the tool has been raised to
height, which will allow safe entry into the rooster box, the winch will be halted
and the tool will be guided by the assistant driller to position directly above
the open mud valve.

The tool can now be lowered down the drillstring to the bit, where it seats and
latches under its own weight. The CPT operator starts the test from the control
cabin and the cone penetrometer or sample tube is hydraulically pushed into
the soil at a constant rate of 20 mm/s. The movement of a hydraulic ram on the
winch logs the depth, which is proportional to the movement of the cone /
tube. Throughout the test the measurements of cone tip resistance, sleeve
friction and pore pressure is displayed graphically in the control cabin. The
data is converted to a digital signal prior to transmission up the umbilical by a
down hole data acquisition unit. Upon reaching the maximum achievable
stroke of 3m, 1m or the limiting thrust capacity the test is terminated.

Wind Farm Construction Methodology

The primary system for positioning the jack-up will comprise a GPS system,
which takes its signals from two satelites. The secondary system will be a
handheld GPS for identification of gross errors. The positioning system the
jack-up will work to an accuracy of sub 1m in the horizontal plane, and
decimeters in the vertical plane. The accuracy of both horizontal and vertical
control will be increased as the receiver records more data from the satelite.
The monopiles will be transported to site from the pre-assembly base port
using a service vessel and are positioned in place by a jack-up barge. Subject
to confirmation of the localised ground conditions, driven piles are the
preferred option. In this case, the pile is lifted into the vertical plane using
cranes on board the jack-up vessel. The hammer is located on top of the pile
and driving continues until the pile is driven to the requisite depth into the
seabed

In the event that the monopile needs to be drilled and grouted into the seabed,
the procedure would typically be as follows:

- The hole is drilled to accept the monopile, with the excavated material being
discharged to the immediate surrounding area. Approximately 900m3 of
excavated material is anticipated for a foundation of up to 6m diameter, with a
nominal penetration of 32.5m into the seabed.

- It is anticipated that seawater will be used as the drilling lubricant and a
method called ‘reverse circulation' implemented in order to return the drill
water to the drilling platform, where it can be cleaned for reuse.
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SCHEDULE TO LICENCE NO 31744/05/5 DATED: 19 December 2005

- The monopile is placed in situ in the drilled hole; and
- Grout is pumped into the annulus around the monopile.

The grout will be cement-based and a volume of approximately 10m3 per
foundation may be required. Approximately 50% excess grout will result and
be deposited in the area immediately around each foundation forming a 'collar'
type structure, which aids protection against scour. :

A transition piece, complete with pre-installed features such as boat landing
platform, cathodic protection, cable ducts for the subsea cables and turbine
tower flange, is mated with the monopile and secured. This connection may
require additional high strength concrete grout.

The wind turbine towers shall be transported to site in a similar fashion to the
monopiles. The erection of the tower section requires a high reach crane that
is usually operated from the deck of a jack-up barge. There would be typically
a four day delay between installation of the monopile and the installation of
the wind turbine and tower to allow any grout to cure and set.

The tower will be be delivered as a single piece or in several sections. The
tower section is lifted into the vertical plane and positioned over the transition
piece. The tower is secured to the transition piece by a bolted connection. The
upper tower sections, if applicable, are positioned in a similar manner and
bolted in place.

The nacelle assembly is transported to the site as one, or possibly, two
modules. It is lifted into position on top of the tower and bolted in place.

The turbine blades may be attached to the rotor hub onshore and shipped to
site as a complete unit. A high reach crane is used to lift this assembly and a
smaller crane to assist. Finally, a bolted connection is made to the nacelle
assembly. Alternatively, the rotor hub may be pre-assembled to the nacelle
assembly, in which case, the blades would be transported separately, as a set
of three, to the site.

At a convenient stage in the overall installation procedure, the substation will
be installed. It is anticipated that a monopile foundation similar to that used
for the wind turbines will be adopted. The installation sequence is similar to
that for the wind turbines. The substation is delivered in modular form to the
local pre-assembly base, where it is made into a number of sub-assemblies. It
is then transported to the site and installed on the foundation/platform.

It is anticipated that a scour hole extending 6m down current from the
monopile and up to 3m deep could develop around each dase within 10 tidal
cycles.

Once the scour hole has developed, stone of a suitable size and grading is
placed around the base of the monopile. This will require approximately
200m3 of stone per monopile, which is obtained from a quarry, transported
and placed using barges equipped with fall plpes to allow the stone to be
‘tremied’ into the scour holes.

Alternatives to stone such as pre-filled mattresses may also be considered.
These would be designed to prevent localised scour. They would be
manufactured and transported to site for installation from the same
construction vessels that install the wind turbines and their foundations.

The 33kV subsea cables, which connect the wind turbines together in strings,
are laid on the seabed along each row and will be buried to a minimum depth
of 1m. The 33kV subsea cables, which connect the wind turbines at the end of
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SCHEDULE TO LICENCE NO 31744/05/5 DATED: 19 December 2005

each row to the substation platform, will be buried to a minimum depth of 2m.

The cables are typically delivered to site, precut to length for ease of
installation. They may be delivered by sea to the local port used for the pre-
assembly base, or by road to the same facility. In either case, the cables will
most likely be delivered on a cable reel. This is loaded onto the
laying/installation vessel for installation at the windfarm site. The
methodology is described in detail below.

The 132kV subsea cable, which delivers the electricity from the offshore
substation platform to shore, will be buried to a depth of 1 - 3m depending on
localised seabed conditions. The exact depth of the cable below seabed level
is dictated by the conditions revealed by the geotechnical and geophysical
investigations during the detailed design phase. Installation may be by cable
trencher or cable plough.

This cable will be delivered to the site directly from the manufacturing facility
on board a cable lay vessel. This is because of the length and weight of the
cable and the need to keep the number of joints or terminations to a minimum.

As soon as the cable laying barge is on site, and the equipment on board has
been checked, the barge is pulled as close as possible to the shore to start the
cable landing. When the cable end is in its final position for cable jointing,
pulling stops and the cable will be secured ashore.

Once ready, the barge starts the laying operation. During the lay operation, the
barge position is permanently monitored and kept along the planned route.
The cable laying control is based on the seabed profile data recorded in the
marine survey performed before the laying, and the subsequent study on the
laying parameters.

On completion of laying, the barge comes to a stop and is positioned in a
suitable configuration to allow the cable to be floated to the J-tube bellmouth
of the offshore substation platform. The cable is cut to length, sealed and
capped. Divers will be present during the cable pulling onto the substation
platform, to assist the operation. Support personnel on board the substation
platform operate the winch for the cable pulling operation. ‘

Cable burial is performed after cable lay, either simultaneously or post
trenching. If a trenching machine is found to be the most appropriate form of
burying the cable, the machine is deployed from a suitable vessel, the cable is
picked up by the machine and, as the trench is cut, the cable is lowered in
before the trench collapses back onto the cable. Cable ploughs cut a slit into
the seabed by means of disc shaped shares, preceded by a cable shoe to
guide the cable to the bottom of the slit. The final choice of burial method
depends on the water depth and seabed material.

Burial is required at the landfall to avoid the cable being exposed during the
natural rise and fall of the foreshore and seabed, and to allow the cable to
pass under existing sea defences. Generally, the criterion is to install the
cable below the lowest level of movement expected, and burial depth is
influenced by the anticipated wave and current conditions. This is expected to
be a minimum of 2m below seabed level.

Once the crossing of the sea defences has been achieved, the cable is drawn
through the feeder pipes and plastic ducts, which have been installed from the
offshore connection point to the buried joint bay established on the landward
side of the defences, where the marine and land cables are mated. The pipe
ends are sealed to ensure that seawater is not siphoned under the sea
defences.
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