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The purpose of this document is to present the methodologies, plans and mitigation measures for the
proposed sea defence breach and reinstatement operations to support the application for Environment
Agency (EA) Flood Defence Consent (FDC).

This document should be read in conjunction with the following associated documents:
Construction Management Plan {(CMP)
Traffic Management Plan {TMP)
Emergency Flood Response Plan (EFRP) —in Appendix A
Monitoring Plan (MP)
Export Cable Installation Plan (ECIP)

For information a note setting out decommissioning provisions for the cables that would be installed
beneath the sea defences, following the end of the operational life of the wind farm, is provided at
Appendix F.

The proposed breach and reinstatement location is located on the primary sea defences north of Sutton
Bridge, Lincolnshire (see Figure 1.1 and Figure 1.2). The site is located approximately 800m east of the
location of the two cables installed for the Lincs Offshore Wind Farm project {Lincs) and within the same
consent boundary as the previously approved cable installation location for the Race Bank project.

The first power cable for Lincs was installed east of the mouth of the River Nene in August 2011,
approximately 1 km to the west of the Site, and the second was installed in 2012. An engineered breach
was formed through the primary sea defence at the Lincs site location. The embankment was re-
constructed following cable installation and reinstatement is being monitored post completion for 5 years
post-construction.

The primary sea defence was constructed in the late 1960s to early 1970s. It was raised in the late 1970s.
The present day crest level of the primary sea defence is at approximately +7.7 m AOD with a crest width
between approximately 4.5 and 6 m, a seaward and landward toe level of +4.2 m AOD and +3.2 m AOD
respectively. The slope of the seaward and landward slopes vary but are typically 1 in 3 and 1 in 2
respectively. A secondary sea defence is situated approximately 400m south of the primary defence and
has a crest elevation of approximately +6.15 m AOD.

Access to the site is from a secure gate near the mouth of the east bank of the River Nene close to the
East Lighthouse {also known as the Peter Scoft Lighthouse). The gate is accessed from the single lane
East Bank road that runs along the east bank of the River Nene to the settlement of Sutton Bridge. A
concrete apron-type single track lane provides vehicular access from the gate to the boundary between
Field No. 1 and Field No. 2. These two fields between the primary and secondary sea defence is currently
used for arable farming.
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Two high voltage 220kV cables (Circuit 2 first, then Circuit 1) will be installed across a short section of the
existing sea defence embankment north of Sutton Bridge, Lincolnshire. The sea defence embankment will
be temporarily lowered over two periods to allow installation of both cable circuits, before reinstated back
to the original embankment geometry and, as a minimum, its original ground condition. Between the two
cable installations the sea defence will be reinstated to a level of +5.15m AOD with a temporary flood
defence barrier installed with a defence level of at least +7.70m AOD. Enhancement of the embankment in
terms of its main function, a sea defence, will be carried out as summarised in Section 3.2.5 below.

An overview of the breach and reinstatement operations is given in Section 3.2 below, followed by the key
project design parameters. A storyboard illustrating the planned sequence of works is provided in Section
3.4 with associated dates and durations. Finally, detailed methodologies for each construction sequence
presented in the storyboard are provided in Section 3.5.

The outline Programme for the works is attached in Appendix B. The task names used in the programme
cross reference to the sequence numbers presented in the storyboard and in the heading titles in Section
3.5.
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3.2.1 Summary

The operations involve temporarily lowering the sea defence embankment to two levels. First the sea
defence will be lowered to allow a working platform to be constructed to allow the Contractor to install two
alignments of sheet piled walls (referred to as ‘Platform Level’; +5.15m AOD). After installation of the sheet
piles, material will be excavated between the sheet piled walls to form a sloped trench (see Figure 3.1) that
will retain the surrounding embankment and natural ground material such that the cable laying operations
can take place and cable protection installed prior to reinstatement. Excavating a sloped trench means the
sea defence can be reinstated kack to the working platform more quickly compared to the time to do the
same for a single 11m wide trench. This minimises the flood risk during the breach works.

Two cables will be installed at the base of the trench with a horizontal separation of 10m (see Figure 3.1).
Cable alignment 2 (Circuit 2) will be installed first and Cakle alignment 1 {Circuit 1) installed last. After
installation of the first cable, the sloped trench will ke reinstated temporarily back to the working platform
level and a temporary flood defence barrier deployed until operations commence for the second cable
landing approximately 5 weeks later. The trench will then be re-excavated creating a sloped trench on the
western side of the piled trench to allow Gircuit 1 to be installed and the trench reinstated. Following this,
the sea defence will be reinstated back to its original profile with reinstatement enhancements carried out
(see Section 3.2.5) and the landside sheet piles removed and the sea defence sheet piles cut to at least
1m below existing ground level. Finally the long term menitoring points are installed and 10-year post-
construction monitoring period commencing.

3.2.2 Breach

The sea defence will be breached using traditional earthworks methods to form an open cutting through
the sea defence embankment. Access requirements for plant to carry out the require works on the sea
defence are detailed in Section 3.5.1.4. This section of the report provides a summary of the breach
methodology, excavation volumes and the anticipated scale of the breach.

All excavated slopes will be excavated to a safe working profile. Mott MacDonald has undertaken
conceptual design of the breach solution including slope stability analysis to determine the safe working
slope angle for the anticipated ground conditions. Based on Mott MacDonald's calculations the minimum
safe working slope is a 1 in 3 profile. The dimensions of the breach presented below are based on this safe
working slope. If more favourable conditions are found on site then the footprint of the breach will be
smaller.

The level of running water in the ditch is expected to be variable depending on weather conditions, but at
worst will be at top of the ditch (+2.9m AOD). Groundwater level monitoring indicates that water will be
present within the ditch and potentially at the kase of the trench (trench level is +2.3m AOD), with the level
dependent on the season. A pumping system suitakle for de-watering the trench will be stored on site in
the site compound and used to pump the water from the base of the excavation when required.
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As described in Section 3.2.1, the breach involves a phasing of works in order to lower the sea defence to
the final cable burial depth. Two temporary excavation levels are described in this document
Platform level {+5.15m AQOD) — see Figure 3.2
The platform level is the level that the sea defence will be lowered first {from existing ground level).
This level provides a flat wide working platform for installation of the two lines of sheet piles.
A platform level for sheet piling is not required landward of the sea defence due to the inherent
nature of the lower lying ground, more favourable ground conditions for a deeper pile installation
and less restrictions/more space for plant movement.
The total volume of excavated material to create the open cutting to platform level has been
estimated as 800m°.
At the crest of the open cutting the width of the excavation is approximately 38m (this width varies
across the extent of the sea defence).
At platform level the width of the open cutting in line with the sea defence crest is 23m witha 1in 3
slope (this width varies across the extent of the sea defence). This 23m wide platform level
includes the typical 11m separation between the two lines of sheet pile walls as well as two 6m
wide access areas for plant movement either side of the sheet pile walls before the excavation
slopes back up to +7.7m AOD. At the seaward toe of the sea defence the western sheet pile wall
alignment diverges to provide sufficient room for the Sunfish cabkle laying tool’s plough. This leads
to a separation increase of up to approximately 13m. The cable separation of 10m is unchanged.
Trench level {(+2.3m AOD) — see Figure 3.2
The trench level is the level at which the two cables will be installed. It is termed ‘trench’ level
because a trench supported by sheet pile walls will be formed to excavate to this level. Short term
temporary propping may be required to support the sheet piled trench at the ditch where retained
heights are greater than at the sea defence. Across the footprint of the sea defence the trench level
will be at +2.3m AQOD apart from a short distance (~4m length) seaward of the landward toe of the
sea defence. Landward of the sea defence the trench level varies from a maximum of +2.3m AOD
down to -1.6m AOD below the existing drainage ditch.
As described in Section 3.2.1 a sloped trench will be excavated for each cable installation. The
width of the trench at platform level is in general 11m from sheet pile to sheet pile centreline. The
sloped trench will have a 2m flat base before the 1 in 3 profile back up to platform level.
The total volume of the material to be excavated to form the sloped trench is:
Sea defence footprint (+2.3m AOD; 2.85m retained height): approximately 350m®
Ditch area (trench level and retained height varies): approximately 450m®

The proposed excavation works represent the minimum breach extents without compromising the stability
of the defence and meeting relevant health and safety/safe working requirements.
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As described in Section 3.2.2 above, the Works involve temporary lowering the crest of the sea defence
embankment from +7.70m AQOD to two levels; Platform Level (+5.15m AOD); and Trench Level (+2.3m
AOD). Reinstatement of the sea defence from either of these two temporary levels will take place under
three scenarios, described as:

Emergency reinstatement:

Emergency reinstatement involves the deployed of one of the three reactive measures in
accordance with the Emergency Flood Response Action in the EFRP {i.e. RM1 or RM2 are
deployed following receipt and review of the respective high tide notification and associated data).

Interim reinstatement:

Interim reinstatement covers the entire period between the two cable installations {i.e. Gonstruction
Seqguence No.14 (CS14) to CS-23; a period of approximately 38.5 days).

— Interim reinstatement is described as the deployment of RM2 (defence level to at least +7.7m AQOD)
followed by further landward reinstatement (backfill and compaction of material up to platform level
in accordance with the permanent reinstatement requirements in Section 3.2.5) across the sea
defence embankment and drainage ditch to provide a temporary flood defence.

Permanent reinstatement:

- Permanent reinstatement describes the final reinstatement works to the sea defence, i.e. back to
the original profile and crest elevation with the sea defence enhancements as descriced in Section
3.2.5 of this document.

The phased excavation and reinstatement operaticns for breaching and then reinstating the sea defence
and area landward of the sea defence has been developed to reduce the period that the sea defence is
temporary lowered to the trench level (i.e. minimising the flocd risk). The phased excavation and
reinstatement is described below.

A two phased approach to excavation and reinstatement across the sea defence and landward of it (i.e.
the ditch area) has been developed. This significantly reduces the period that the sea defence is
temporarily lowered to the trench level (+2.3m AOD) from the platform level (+5.15m AOD). A two phased
approach reduces this pericd from approximately 14 days to what has kbeen estimated will be completed in
5.5 days for each cable installation. The two cable installations are separated by a period of approximately
5 weeks due to (1) the requirement for the cable laying barge to re-load the second length of high voltage
cable and (2) awaiting spring tides to access the anchor position offshore. The excavation and
reinstatement phasing is summarised below:

Phase 1 — Excavation, cable installation and reinstatement at the sea defence
Phase 1 Excavation (e.g. CS-8 and CS-23):
Sea defence excavated from +5.15m AOD (platform level) to +2.3m AOD (trench level}. The
extent of the excavated area across the sea defence is illustrated by the red bounded area in
Figure 3.3 below. This leaves a temporary defence level at the landward toe of the sea defence
of approximately 4.48m AOD. As described in Section 3.2.1 a sloped trench is excavated
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between the sheet piles. The concrete bedding layer is installed at trench level prior to the
cable installation described next.

Phase 1 Cable Installation (e.g. CS-12 and CS-27)

— Sunfish commences salt marsh cable burial and moves offshore. Once sunfish is ~100m
offshore the buried cable at the toe of the sea defence is exposed by hand digging the material
around the cable within the salt marsh. The footprint of this temporary excavation in the salt
marsh is approx. 23m®. The depth varies across this footprint and results in an estimated
volume of around 11.7m* of sediment for each cable installation (see Figure 3.3). The
excavation is expected to extend approximately 3.9m seaward of the sea defence toe and 9.8m
in width along the toe of the sea defence (note, the footprint is not sguare in plan form).

- Relocation of the cable to trench level and installation of the cement bound sand and concrete
protective cover.

Once the cable protection is installed across to the seaward toe of the sea defence, the
temporary excavation is backfilled back to its eriginal condition. The material will be reinstated
by means of hand tools to minimise disturbance to the saltmarsh, replacing soil in the natural
sequence of horizons it was criginally excavated in.

- Phase 1 Reinstatement {e.g. CS-13 and CS5-29):
Reinstatement of only a 6m wide crest berm to an elevation of +5.15m AQD at the seaward half
of the sea defence footprint. This is the area shown in Figure 3.3 below bounded by a dashed
red line on the leeward side. The 6m crest berm provides sufficient space for the temporary
floed defence barrier to be installed whilst minimising the backfilling and compaction works.

Phase 2 — Excavation, cable installation and reinstatement at the drainage ditch

Phase 2 Excavation (e.g. C5-16 and CS-30):
Drainage ditch area and remaining pertion of the sea defence excavated to trench level. This is
the blue bounded area in Figure 3.3 below. This phase of excavation occurs after Phase 1
Reinstatement has been completed.

Phase 2 Cable Installation (e.g. CS-17 and CS-31):
Relocation of cable to trench level and installation of cement bound sand and concrete
protective cover.

Phase 2 Reinstatement {e.g. C5-18 or CS-32):
Reinstatement of the drainage ditch area to ground level and the remaining portion of the sea
defence to +5.15m AQD such that the entire sea defence is now back to platform level. This is
the red bounded area in Figure 3.3 below.

The period that the sea defence is temporarily lowered, for both cable installations is defined in the
storyboard and outline programme (Appendix B).
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3.2.4 Cable laying operations

Once phase 1 excavation of the trench at sea defence is complete, the Offshore Cable Installation
Contractor will manage the installation of the cable including installation of a bedding layer and cable
protection. Phase 1 reinstatement will then take place. The full detailed cable installation methodology is
presented in Section 3.3 of the Export Cable Installation Plan {ECIP) (DONG Energy, 2016). A summary of
the ECIP phased nearshore operations is set out below.

Operation 1 of 5: Installation of trackway across the salt marsh

In addition to the trackway {timber bog mats) installed on the landward side of the sea defence utilised for
access and pile installation works, an aluminium trackway will be installed from the seaward side of the sea
defence out to KP 1.2. Two trackway installation are required; the east trackway is reguired for the first
cable installation (circuit 2) and the west trackway for the second cable installation {circuit 1). A geotextile
membrane will be rolled cut by hand along the trackway installation route which is located as a minimum
6m west from the planned cable installation route (see MMD-357166-C-DR-00-XX-0019 and MMD-
357166-C-DR-00-XX-0020 for indicative trackway plans}), on top of which the 3 m wide aluminium trackway
will be lifted into place also from the toe of the sea defence outwards. No plant associated with laying and
recovery of the trackway will come into contact with the saltmarsh since the plant will always be on the
trackway that has been sequentially placed.

Placement of the trackway will take approximately 5 days fo complete subject to daylight and tides. Noise
will be minimal during this operation and only result from the abkove vehicles plus hammering of holding
stakes only. The east trackway for circuit two is scheduled to be in place for 15 days, inclusive of the time
taken to install and recovery. Five days will be required for recovery. Post installation of the second cable
installation and Sunfish burial, the west trackway will be utilised for minor salt marsh restoration access
before recovery of the trackway from the seaward location towards the sea defence.

Operation 2 of 5: Approach of offshore cable laying tool {*Sunfish’) to toe of the sea defence

After the arrival of the offshore cable installation vessel and the transport barge, Sunfish and Moonfish

(the cable laying tools) will be unloaded and located in line with the cable installation route. Sunfish will
commence driving towards the sea defence along the cable installation route. As the vehicle moves, cable
rollers will be automatically deployed aleng the route at 3m spacing. In addition to the roller installation, the
Sunfish will install the winch wire messenger rope. The Sunfish will stop at the toe of the sea defence and
locate the plough share within the trench excavated between the walls of the sheet piles.

Operation 3 of 5: Pulling in of the cable from the offshore cable laying barge {(CLB) via Sunfish {still
at the sea defence toe) to a winch located in Field No.2.

Cnce the Sunfish is in position at the sea defence, the messenger rope will be connected to the winch
wire, which is located within Field No.2. The barge will commence to recover the messenger and haul the
winch wire back towards the cable installation vessel. Where the winch wire passes over the sea defence
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breach through the reduced height of the crest, the winch wire will be supperted by cable rollers and up to
3 excavators (see Section 3.5.1.3 for a full list of plant associated with works on the sea defence). The
winch wire will be connected to the cable end on the installation vessel.

The cable is routed out of the turning carousel over the vessel cable chute, through Moonfish cable
highway before reaching the rollers laid on the mud/sand flats. The cable will be pulled back towards the
shore via the winch. When the cable reaches the Sunfish, it passes over the cable highway, through the
plough share, through the sea defence and up to the winch in Field No.2. The cable is secured and the
winch tension reduced

Operation 4 of 5: Burial of the cable in the salt marsh as Sunfish moves away from the sea defence
toe towards the offshore CLB.

Prior to commencement of the salt marsh burial by Sunfish, the cable will be temporarily secured at the
sea defence location to ensure back tension for the burial operation. The plough share will be lowered
within the sheet pile zone and lowered to burial depth (1.5m to top of product). Sunfish will commence
tracking offshore. As the machine tracks forward, the cable ahead rises off the rollers and the rollers are
recovered onto Sunfish. The rollers are located within cassette frames located below the cable highway.
The angled plough share is designed to slice through the salt marsh, simultaneously lifting and inserting
the export cable at a depth of 1.5m and subseguently lowering the overlaying sediment and vegetation
back into place in its original position, minimising disturbance to the salt marsh scil and vegetation
structure. The salt marsh cable burial is planned to take place in one continuous burial during a single low
tide per cable.

Operation 5 of 5: Relocation of the cable onto the bedding layer and installation of cable protection
prior to being backfilled (see Appendix E for further details on the concrete protective cover).

Cnce the cable burial across the salt marsh has reached 100 metres offshore, the temporary back tension
can be released. The cable will be disconnected from the winch. At this time the cable will be relocated into
the prepared trench through the sea defence {formed by the Phase 1 excavation works), with the landward
length still across Field No.2. This cperation will require coordinated movement of the cable supported by
mechanical excavators and rollers. The cable will be moved slowly and in short sections to ensure
continuous control of the bending radius restrictions. Once completed, Phase 1 reinstatement works will
take place. This includes temporary excavation within the salt marsh to expose the cable to install the
concrete protective cover all the way to the seaward toe of the sea defence {see Section 3.2.3.2 for further
details).

Phase 2 operations (excavation, cable laying and protection and reinstatement landward of the sea
defence) will take place following completion of Phase 1 operations. For the first cable installation, this only
commences after the temporary flood defence barrier has been installed. The cable will be located parallel
to the installation route into the transition jointing bays for burial operations to be carried out after
completion of the sea defence breach reinstatement programme.
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3.2.5 Reinstatement and enhancement of the sea defence

The total volume of excavated material for the works has been estimated as 1700m®>. A surplus of material
is anticipated once works are completed. This is due to (1) the expectation that some of the excavated
material from the sea defence footprint does not meet the minimum acceptance criteria for reinstatement
and {2) the installation of cable and associated concrete protection which will displace material that would
otherwise be reinstated. A provisicn for a volume of imported material meeting the minimum acceptance
criteria will be in place prior to any excavation works commencing to ensure that enough material is
available for delivery to site rapidly to replace any in-situ material found to be non-compliant. Any surplus
of material will be used in accordance with the handling method detailed in an approved site waste
management plan that will ke developed by the Contractor pricr to works commencing. Further details on
the provision for imported compliant material is provided in item number 3 below.

To ensure long-term integrity of the sea defence over the footprint of the works, the scope of permanent
reinstatement works has been enhanced. The principles of these ‘enhancements’ have been developed in
consultation with the Environment Agency as the asset operational management authority. The series of
reinstatement enhancements are summaries below:
All excavated material from within the footprint of the sea defence embankment (from seaward to
landward toe lines) will ke reinstated back to its original condition or better, including below the face of
the exposed embankment slope (i.e. seaward slope). In order to meet the condition that has been
described as ‘original or better’, this will be achieved by setting minimum acceptance criteria for
backfilled material and compaction of that material. The ‘Reinstatement Quality Assurance’ of the
reinstatement is set out below and will be followed by the Contractor and monitored by the Employer's
Representative (site supervisor) during the entirety of the works:
1. Test the in-situ material® (in-situ and rapid turnaround laboratory sampling) to define the target
criteria (herecn in referred to as the ‘baseline criteria’) for reinstatement i.e. tests for dry density
and moisture content to determine the minimum degree of compaction to be achieved for
permanent reinstatement.
— 2. All material excavated from the footprint of the sea defence will be reinstated with Class 2
general fill (as defined in Series 600 of the Highways Agency Volume 1 Specification for Highways
Works of the Manual of Gontract Documents for Highways Works (MCDHW) (*Series 600
Specification”). The specification for the Class 2 general fill is provided in Table 3.2 below {herecn
in referred to as ‘project Class 2 fill'). Any excavated material not meeting this minimum
specification will not be re-used in the sea defence embankment and be replaced with imported
project Class 2 fill. Based on borehole records (FESCL, 2014) the material below +4.2m is
expected to be Silt. In accordance with the Reinstatement Quality Assurance cutlined here, this
material will be removed from the footprint of the sea defence for waste management and
reinstated with project Class 2 fill.
3. The Gontractor will have in place the sourced and identified delivery of 1700m3 (100%) of
project Class 2 fill from a local supplier which will be identified prior to works commencing. As part
of the provision, a minimum of 350m® (20%) imported material will be stored on site prior to the

[R5
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commencement of excavation works. As excavated the material will be tested and if found to be
unsuitable (to project Class 2 fill) then this volume of material will be estimated and an equal
volume of imported material will be delivered to site by trucks. Each load is to be inspected and in
the event that there is doubt that the material will meet the project Class 2 fill specification, the
material is to be either rejected or stored on site until additional testing is carried out to confirm its
suitability.
4, All imported and suitable excavated material (to project Class 2 fill) will be stored in separate
designated stockpiles within the Contracter’s site compound. Material will be segregated into three
broad stockpiles; (1) topsoil, (2) sea defence material, and (3) existing ground. Stockpiles will be
protected from the elements and managed in accordance with Series 600 Specification
requirements and Defra Guidance for Successful Reclamation of Mineral and Waste Sites (2005)° .
Compaction acceptance criteria:
Excavated slopes of the sea defence will be benched prior to backfilling and compacticn. Backfill
material will be placed in horizontal layers and compacted to a thickness of no more than 200mm
to ensure there are no planes of weakness in the sea defence.
From the baseline criteria as determined on site, the contractor is to meet the following:
a dry density of at least the baseline criteria
a moisture content within a range that ensures compaction levels can be achieved to meet
baseline criteria
- air voids not greater than the haseline criteria
an undrained shear strength consistent with or better than measured during excavation, but no
less than the baseline criteria
For natural granular ground, the centracter is to meet the following:
a dry density of »90% of the baseline criteria
the material is to be compacted such that a CBR (as measured with a MEXE probe or similar)
exceeds 15%.
The required number of passes to achieve adequate compaction will be dependent on the selected
compaction plant and shall be based on Series 600 requirements and then validated through
density testing carried out during filling operations. Compaction of the backfilled sloped trench and
will be achieved with the use of up to 4 compaction rollers ranging in size from 12T to 1T trench
rollers. Compaction within the sheet pile corrugations will be achieved with the use of a small
handheld tamping rod.
Adequate compaction of the side slopes to the sea defence embankment shall be achieved by
overfilling, followed by compacting and then trimming back to the required profile.
To allow for post-compaction settlement at the crest of the sea defence embankment, the open
cutting across the crest will be overfilled by 100mm.
Installation of grass reinforcement / erosion protection on the seaward slope of the embankment and, if
necessary, the drainage ditch (further details presented in Section 3.5.36).
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illustrated in Figure 3.4, including the conceptual geometry of the potential future provision to illustrate the
key constraints on the finalised cable burial depth profile across the sea defence and drainage ditch.

The cable burial depth has been designed to meet the requirements outlined above. As shown in Figure
3.4 the maximum cable burial depth across the sea defence for both cables will be +2.3m AQD ({to cable
invert). Landward of the sea defence more favourable ground conditions allow for a deeper cable
installation. The platform level is shown at +5.15m AQD. This level provides a suitable working platform for
the piling operations and is at the limit of a safe un-propped sheet piled wall trench design. Short term
temporary propging may be required to support the sheet piled trench at the ditch where retained heights
are greater than at the sea defence.

The level of the working platform has also been designed to reduce the flood risk during the breach
operations. If the platform level was any lower, flood risk would be heightened and the increase in the
sheet pile retained height would require sheet pile toe levels to a depth that cannot be guaranteed in Mott
MacDonald's expert opinion. For an un-propped trench and anticipated ground conditions below the sea
defence, an excavation level of greater than +2.3m AQD (therefore a retained height greater than 2.85m) is
considered beyond the safe limit of sheet piling drivability requirements when also accounting for plant size
/ site access constraints.

Landward of the sea defence the cable profile generally follows the existing ground profile dropping to a
maximum burial depth of -1.6m AQOD directly below the ditch. A greater burial depth is proposed landward
of the sea defence due to a combination of;

deeper cable burial below the ditch (minimum of 2m from crown of cable to bottom of ditch)

improved ground conditions for piling; and

to account for future landward realignment of the existing drainage ditch.
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3.5.1 CS-1: Site establishment

Programme: 31% March-16™ April (17 days)

The site working area encompasses an area 100m west and 70m east of the ditch between Field No.1 and
No.2, and from the toe of the sea defence to the access road on the southern boundary of Field No.1 and
No.2.

A site compound for the breach and reinstatement operations will be set up within the working area in Field
No.1. This will take 17 days and take place between 31% March and 16" April 2016. Ground protection
matting (timber bog matts between 150mm to 250mm thick and 1m x 5m) up to two thick, will be placed
within the site compound area to protect the existing ground in Field No.1 from damage. Under the
agreement with the landowner the existing ground cannot be trimmed or hard-core placed. These mats will
be placed prior to the mobilisation of the earth moving and sheet piling equipment.

The compound will include a site office, welfare facilities, storage areas for plant, equipment, and imported
and temporarily stored materials. All plant, equipment and earthworks material required for the emergency
flood response measures will be stored in the northwest corner of the site compound, i.e in a location that
allows a rapid response. The floor level for all site office(s) / cabins will be raised by 300mm above existing
ground levels to minimise flood risk to occupants should an extreme event result in a breach in the sea
defence.

The site compound will be used for all operations (breach and cable landing) and remain in place for the
duration of the operations. The planned demebilisation date for the sea defence breach related plant is
between 29" June and 6™ July 2016.

The anticipated plant brought to site for the purpose of excavation, cable installation, reinstatement, piling
and emergency flood response operations are presented below. Stock images of a number of the key plant
from the plant list are included in Figure 3.5 below.

Plant list:
2 x 35t hydraulic excavators - (eg Komatsu PC350)
1 x 22t excavator - (eg Komatsu PC 210)
1 x 13t LGP JS 130 excavator
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1 x 14t Komatsu PC138 with rubber pads on the tracks

3 x 10t capacity rubber tracked dumpers

1 x 45 t hydraulic excavator

5 x 14t dumpers

2 x 10t compaction roller

2 x 5t compaction roller

1 x Wheel loader (bulldozer)

10m tele-handler

1 x Crawler Crane (Hitachi KH 180-3 or similar) for piling and installation of precast concrete slabs and
other cable protection elements.

1 x Crawler Crane (Liebherr HS895 or similar) for handling of flood defence sand filled containers
above the sea defence.

1 x Mobile Crane (Grove RT540E or similar) for handling of sheet piles and precast elements within the
site compound.

HGYV for material supply (including sheet piles)

2 x Amphibious Soft Terrain Backhoe MA200 — Operating Weight 21.6Te (Approximate Dimensions [m]
2.65W x 12L x 5.8H)

Road sweeping equipment

Fuel trucks

Bearing capacity calculations have been undertaken to confirm the mobility of the proposed plant on the
foreseen ground conditions on the sea defence. Many of the plant will be fitted with wider than standard
tracks to spread the load, and bog mats will be used where required to ensure ground pressures do not
exceed the mebility limits. The maximum anticipated ground pressure is based on the pilling plant of
0.60kg/cm? (~60 kPa).

The additional equipment is envisaged for the works:
1 x PTG 60 HFV Vibrohammer {or smaller) and associated power pack for installation and removal of
sheet piling {(used with the crawler crane above)
Crane equipment
Cutting torch
Welding machines
Position and Survey Systems
Sheet pile frame
3 pumps and 2 power packs

All deliveries will be made using the dedicated access road and will comply with outline Traffic
Management Plan included in the Flood Defence Consent associated documentation. Materials and
equipment will be stored in designated, separated areas within the site compound.
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Prior to any creation of accesses over the exiting drainage ditches, a pumping system will be installed and
the drainage ditch pumped dry. Settlement tanks will be installed within the working area to remove silts
and fines from the water before it is discharged back into the drainage ditch on the west side of the access
bridges.

No plant undertaking the breach and reinstatement operations will work from seaward of the sea defence
seaward toe. For cable installation operations seaward of the sea defence, plant required for trackway
installation/removal and nearshore cable installation operations will work beyond the toe. This is detailed in
the EPIC {see associated Flood Defence Consent documentation).

Following completion of the breach and reinstatement works the drainage ditch will be reinstated back to
its original condition.

Further details of the proposed access for the Works are described below.

Plant access across the ditch and to the crest of the sea defence is required. The existing access bridge as
shown in MMD-3571686-C-DR-00-XX-0102 in Appendix C is subject to a final stability assessment by the
Contractor. Additional access bridges are to be constructed across the drainage ditch to the sea defence
as shown in MMD-357166-C-DR-00-XX-0300.

The drainage ditch between and either side of the proposed sheet piles alignment will be in-filled by sand
with 1 in 3 slopes required starting 5m away from the sheet piles. The sand will be compacted and bog
mats placed to spread the load of plant. This will form the main access for plant during the Works. An
additional section of the drainage ditch will be in-filled with sand, again compacted and bog mats placed.

For cable pulling operations and installation of the concrete protective cover slabs this can only be safely
carried out from the platform level above the trench level (i.e. from the 6m wide plant access platforms
either side of the sheet piles). The existing ramp to the west of the breach location will be utilised for plant
access to the western 6m platform and will also be used by earth moving plant when the defence is initially
lowered from 7.7m AOD to 5.15m AOD (see CS-4). The access ramps will be modified as the works
progress to allow continued access.

A secondary ramp is required to mirror the access on the eastern side of the breach location as shown in
MMD-357166-C-DR-00-XX-0301. This will be formed by building out from the landward slope of the sea
defence with sand, again compacted and bog mats placed (~75m?® area in two layers). A slope of between
1in 10 and 1 in 12 will be achieved. This eastern ramp will be approximately 3m wide by 30m long and rise
from ~3.3m AOD to platform level (+5.15m AOD). The volume of material to form this eastern access has
been estimated as ~85m®>. In addition a new access bridge at the base of the new eastern access ramp is
required for plant access from Field No.2, across the drainage ditch to this new access ramp. The berm
between the landward toe of the sea defence and the crest of the ditch is too narrow for safe plant
movement when the new access ramp in place. The installation and reinstatement methodology for this
access bridge is the same as presented above for the other new access bridges.
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The Contractor shall install a standard design tide gauge board on site to monitor water levels. Calibration
marks will comply with British Standard (BS) 3680-7:2000 ‘Method of measurement of liquid flow in open
channels’. Two boards will be installed approximately 50m east of the cable alignments, at the toe of the
seaward face of the sea defence embankment. The Contractor will seek assistance from specialist
manufacturer for the design and installation of the tide gauge board. The board material will be plastic or
aluminium strips with calibrated markings and location should allow for fluctuation in the surface water
system to be manually monitored. Any screws used will be stainless steel. The strip will be fixed to treated
timber post driven into the seaward embankment until refusal and/or as recommended by manufacturer.
The boards will be referenced to Ordnance Datum and used to monitor the difference between the EA
FWDO forecast water levels and water levels at the site. Through the use of two boards, the range of
calibration marks will be from ground level at the toe of the sea defence {approximately +4.2m AQD) up to
+6m AQD.

3.5.2 CS-2 Footpath diversion and boundary fencing installed across sea defence

Programme: 170 April (1 day)

A temporary footpath diversion of the Peter Scott Way is required during the sea defence operations. The
footpath route will be diverted meeting the requirements of the Footpath Diversion Order granted by the
Local Authority. The Footpath Diversion Order has been submitted in January 2016.

The diversion route will relocate the Peter Scott Way around the site compound and working area. Two
temporary metal staircases will be erected on the landward slopes of the sea defence along with two
temporary footbridges where the diverted route crosses the existing drainage ditch. The temporary
diversion route and position of the access stairs are shown in Figure 3.6 below.

Diversion signage will be required at the two locations where the footpath is to be diverted from the crest of
the sea defence. These will be placed on the temporary access stairs. A project information board will also
be placed at the gate to the Public Right of Way near to the Peter Scott Lighthouse.

Standard Heras mesh fencing panels or similar will be installed around the boundary of the site compound
and site working area. Heras fencing with Heras Stormguard stabilisation system will be installed on the
sea defence where wind loading will be greatest. The extent of fencing will be phased as the works
progress. During site establishment only fencing around the compound will be installed. This will allow the
Peter Scott Way to remain open until piling works commence. Prior to pilling works, fencing will be
extended from site compound around the entire site working area (i.e. over the sea defence and to the sea
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3.5.3 CS-3 Installation of landside sheet piles
Programme: 17-20" April {4 days)

Steel sheet piling will be installed across the drainage ditch to the toe of the sea defence first. See MMD-
357166-C-DR-XX-00-0102 (Plan) and XX-00-0202 (Section) for supporting plans.

For the anticipated ground conditions, excavation depths and ground loading, sheet piles generally up to
10m in length are likely to be required for the sheet pile walls across the drainage ditch. The final design
length is subject to final design by the Contractor. Based on calculations undertaken by Mott MacDonald,
10m is the maximum foreseen pile length to provide an un-propped sheet piled wall solution for the
required cable burial depth.

in order 1o install piles of such length though the anticipated ground conditions, a crawler crane (Hitachi KH
180-3 or similar) will be required. The crane will be fitted with a PTC 60 HFV Vibrohammer (or smaller) and
associated power pack. Bog mats will be used to spread the load of the crawler crane when installing the
piles across the sea defence. The top of the piles will be driven to ground level.

A mobile crane (Grove RT540E or similar) will be positioned in Field No.1 and will be used for handling of
sheet pites. Piles will be lifted in batches onto the sea defence for installation by the crawler crane. See
CS-1 for details of plant.

All operatives and plant are to be excluded from working close to the crest/base of slopes to reduce the
risk injury and of slope instability. As a minimum this will be a 1m offset from the crest/base of slopes. The
Contractor’s Method Statement will include the extent of these exclusion zones, which are dependent on
the final selected Contractor’s plant.
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3.5.4 CS-4 Excavation of sea defence to Platform Level (+7.7m AOD to +5.15m
AOD)

Programme: 20-22™ April (2.5 days)

To create a piling working platform the top 2.55m of the sea defence will be removed by forming an open
cutting across the crest and slopes of the embankment. The extent of the open cutting is shown in drawing
MMD-357166-C-DR-00-XX-0102 in Appendix C. The open cutting will be machine excavated to a level of
+5.15m AOD with approximately 1 in 3 sloping batters. The open cutting will be typically 38m wide at the
crest and typically 23m wide at its base, i.e. at the working platform level.

Removing the top 2.55m of the sea defence where the cable burial depth is greatest allows a reduced
sheet piled wall retaining height to be achieved such that propping is not required which would add
significant complexities and risk to the cable laying operations.

The existing access ramps on the landward and seaward slopes of the sea defence will be modified to
allow continued access during the operations. Minor medifications will be required, in the order of 5m to
10m but no more than half the length of the existing ramp, with re-profiling works carried out by an
excavator. The indicative modified layout of the access ramps is shown in the drawings (Appendix G).
Following the reinstatement of the sea defence back to +7.7m AQD (see CS-33) the ramps will be
reinstated to their original condition or if the material excavated is unsuitable with imported compliant
earthworks material (see CS-4).

All operatives and plant are to be excluded from working close to the crest/base of slopes to reduce the
risk injury and of slope instability. As a minimum this will be a 1m offset from the crest/base of slopes. The
Contractor's Method Statement will include the extent of these exclusion zones, which are dependent on
the final selected Gontractor’s plant.

Topsoil will first be stripped from the area to be excavated. Excavated subsoil with then be transported
from the sea defence and ditch area to designated stockpiles in the site compound where they will be
protected from the elements/weather. As material is excavated it will be segregated into three broad
stockpiles; (1) topsoil, (2) sea defence material, and (3) existing ground. Stockpiles shall be managed as
per Series 600 Specification requirements and Defra Guidance for Successful Reclamation of Mineral and
Waste Sites (2005)* .

A provision for 1700m? {100% the total estimated material required to be excavated) of suitable material (to
project Class 2 fill) will be in place for the works. A minimum of 350m® (20% of the total estimated material
required to be excavated) of suitable (to project Class 2 fill) material will be stored on site from the
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Samples will be collected for laboratory classification {index properties and grading) and 2.5kg proctor
compaction, the purpose of which will be to determine the relationship between the degree of compaction
of the embankment fill and its moisture content. Testing will be carried out by a UKAS-approved soil testing
laboratory with turnaround times specified to obtain results as soon as practicable and prior to backfilling
and reconstruction of the sea defence emkankment in order to demonstrate the adequacy of the
compaction and provide construction quality assurance. Records of the assessment and compliance
testing will be provided to the Environment Agency for their information.

The working platform will be created between the two cable alignments such that the piling plant can install
both sheet piled walls from within the excavated open cutting. Sheet piling along the seaward toe for up to
6m length is required to support the ground during the arrival of the Sunfish tool at sea defence (as shown
in plan drawing XX-00-0102). The working platform will be designed by the contractor and will account for
the bearing pressure of the plant, ground conditions and follow the principles of the BRE470 Guidance
‘Working platforms for tracked plant™.

3.5.5 CS-5 Installation of sea defence sheet piles
Programme: 23-2g" April {6 days)

Following the formation of the piling platform level across the sea defence embankment (CS-4), sheet piles
will be installed from the platform level for the proposed trench across the sea defence embankment.
Return walls will be provided at the seaward toe along the sea defence embankment to provide support to
the sea defence embankment for arrival of the Sunfish tool at sea defence {as shown in plan drawing XX-
00-0102).

Beneath the sea defence embankment sheet piles of the order of 8.15m in length are required. Sheet piles
up to 10m may be required, this is subject to detailed design by the Centractor. The sheet piles will be
designed to support the proposed trench excavation without propping or bracing, i.e. as cantilever walls.
Short term temporary propping may be required to support the sheet piled trench at the ditch where
retained heights are greater than at the sea defence. The pile section size is to be designed for both the
support of the trench excavation sides as well as the driveability.

In order to install piles of such length though the anticipated ground conditions, a crawler crane (Hitachi KH
180-3 or similar) will be required. The crane will be fitted with a PTC 60 HFV Vibrohammer (or smaller) and
associated power pack. Bog mats will be used to spread the load of the crawler crane when installing the
piles across the sea defence. The top of the piles will be driven to ground level.

+ Report
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A mobile crane (Grove RT540E or similar) will be positioned in Field No.1 and will be used for handling of
sheet piles. Piles will be lifted in batches onto the sea defence for installation by the crawler crane. See
CS-1 for details of plant.

All operatives and plant are to be excluded from working close to the crest/base of slopes to reduce the
risk injury and of slope instability. As a minimum this will be a 1m offset from the crest/base of slopes. The
Contractor’s Method Statement will include the extent of these exclusion zones, which are dependent on
the final selected Contractor’s plant.

The tops of the piles installed into the ditch may be designed with cut off levels higher than the envisaged
water level within the ditch. The level of running water in the ditch is expected to be variable depending on
weather conditions, but at worst will be at top of the ditch {(+2.9m AOD). Groundwater level monitoring
indicates that water will be present within the ditch, with the level dependent cn the season. A pumping
system suitakle for pumping water from one side of the ditch to the other will be brought to site and will be
used when required. The contractor is to assess the pumping requirements and determine the most
suitable pump size. Prior to excavation of the trench {after the sea defence is lowered to platform level and
sheet piles are installed) a groundwater pumping system will be installed within the extent of the trench.
The groundwater pump will be installed when required and removed when ground water levels are drawn
down below the proposed trench level. Groundwater pumping is required for two reasons:

{1) to prevent pocling water at the base of the trench, which would impede general excavation works,
cable laying operations and concrete works; and

{2) to reduce pore water pressures in the soil to allow the trench slopes to be excavated and remain
stable at a 1 in 3 slope.

3.5.6 CS-6 Offshore arrival of cable laying barge

Programme: 26-27" April (2 days)

See Section 3.2.4.

3.5.7 CS-7 Installation of east trackway across salt marsh and sea defence
Programme: 26" April — 10™ May (15 days)

See Section 3.2.4.

Trackway will be installed across the sea defence access routes and across the salt marsh. Seaward of

the sea defence crest a membrane with aluminium trackway will ke installed as shown on indicative plan in
MMD-357166-C-SK-00-XX-0013 in Appendix C (note, the plan is indicative only and does not show full
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offshore extent of trackway required for the Sunfish approach, cable pulling and offshore installation
operations). Landward of the sea defence crest, timber bog mats will be installed.

The East Trackway will be installed from 26" April — 30" April and be in-situ from 26" April — 10™M May.

3.5.8 (€S-8 Circuit 2 - Phase 1 Excavation: Sea defence excavated to +2.3m AOD
{trench level) & installation of concrete bedding layer

Programme: 29™ April — 1% May (2 days)

This is the first of two phases of excavation across the sea defence and drainage ditch for Gircuit 2 (first
cable installation) to lower the ground level to the reguired cable burial depth. See Section 3.2.3.2 for
further details. This first phase of excavation involves excavation of almost all of the sea defence footprint
(as shown in MMD-357166-C-DR-00-XX-0303 in Appendix C) to lower the sea defence level to trench level
(+2.3m AQOD) with a landward ground level still at approximately +4.48Bm AOD.

This operation will not commence if a flood warning has been issued {see the EFRP in Appendix A). If a
high tide notification is issued, only the 6m wide crest berm will be reinstated.

Prior to excavation of the trench a groundwater pumping system will be installed within the extent of the
trench to manage water levels as the sea defence is lowered to the final trench level.

Earth moving plant {up to 35T) will work within the trench and on the 6m wide platforms either side of the
sheet piles. Operations will start from the landside and move towards the sea such that the seaward
portion is the last to be removed. No plant will be positioned seaward of the sea defence toe.

Not all the trench will be lowered to +2.3m AOD. At the position of Circuit 2 (first cable to be installed), a 1
in 3 sloped trench will be excavated that creates a 2m (min) horizontal surface at trench level to allow
cable laying operations to take place. See Section 3.2.2 and Figure 3.1 for further details of the sloped
trench arrangement. The cable bedding layer will be installed once the sloped trench has been cut.

Excavation and testing requirements will be carried out as described in CS-4. Excavated material will be
transported by dumpers (up to 20T) to designated stockpiles in the site compound and protected from the
elements. In situ testing and sampling will be carried out in order to demonstrate the compliance of the
excavated material for backfilling. Sediment samples will be collected and tested in a UKAS-approved
laboratory with rapid turnarounds specified to confirm material compliance.

Once the excavation of the sloped trench at the ditch and sea defence is complete, the Offshore Cable
Installation Contractor will manage the installation of the cable including installation of a bedding layer and
cable protection.
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3.5.9 CS-9 Sunfish approaches sea defence laying rollers along cable route
Programme: 1* May (1 day)

See Section 3.2.4.

3.5.10 CS-10 Sunfish at toe of sea defence & cable pulling operations in Field No.2
Programme: 2 May (1 day)

See Section 3.2.4.

3.5.11 CS-11 Cable installation across salt marsh by Sunfish tool

Programme: 3@ May (1 day)
See Section 3.2.4.

The cable for Circuit 2 is installed first and installed to a depth of 1.5m below ground level from the toe of
the sea defence offshore towards the cable laying barge.

The cable laying tool (the Sunfish tool) will commence burial from the position as shown in Figure 3.4.
installing the cable using the Sunfish tool from the toe of the sea defence seawards minimises the footprint
of excavation works on the designated salt marsh.

3.5.12 CS-12 Circuit 2 - Phase 1 Cable Installation: Cable relocated into trench,
cement bound sand & concrete protection installed

Programme: 3@ May (1 day)

Sunfish commences salt marsh cable burial and moves offshore. Once sunfish is ~100m offshore, the
buried cable at the toe of the sea defence is exposed by hand digging the material around the cable within
the salt marsh. The footprint of this temporary excavation in the salt marsh is approx. 23m?. The degpth
varies across this footprint and results in an estimated volume of around 11.7m? of sediment for each cable
installation.

The cable is relocated from the alignment that placed it into Field No.2, into its final burial positien and
depth in the seaward half of the sea defence. At this point, the cable is relocated onto the previously
installed bedding layer at trench level in the seaward half of the sea defence and on the ground surface
across the landward half and into Field No. 1 and 2.
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The cable protection {cement bound sand encasement and concrete protective cover) is installed over the
cable as shown in drawing MMD-357166-C-DR-00-XX-0304 (Appendix C) across the seaward half of the
sea defence footprint.

In areas where the cable burial depth will be greater than 5m, accounting for the potential future provision
works (see Section 3.3}, a block of concrete bound sand (CBS) encasing the cable will be installed (up to
0.65m thick and 1m wide). See Appendix E for further details on the CBS and concrete protection
proposed. The additional cable protection will be installed over the top of the CBS and will extend to the
seaward toe of the sea defence,

The CBS will also extend to the seaward toe of the sea defence where the thickness is up to 0.75m before
reducing as the CBS approaches the seaward toe. By installing CBS to the toe, the concrete protective
cover can be installed above the level of the cable, therefore reducing the footprint of the hand-dug
excavation on the salt marsh.

As shown on MMD-357166-C-DR-00-XX-0304 concrete protective cover in the form the pre-fabricated
concrete protective cover (up to 150mm thick} will be installed over the length of cable. The concrete
protective cover will be installed on top of the CBS to provide additional protection once the CBS has cured
(within 24 hours of pouring). At the seaward toe a cover of at least 1.3m to the existing ground level will be
achieved.

The cable protection has two roles, one to reduce the risk of cable strike from potential future sea defence
enhancement operations by the Environment Agency and two, to improve the thermal characteristics of the
material around the cable to ensure the cable meets performance reguirements at burial depths greater
than 3m (5m if the sea defence is enhanced during the cperational life of the cable — see Section 3.3).

No plant will be positioned seaward of the sea defence toe.

3.5.13 CS-13 Circuit 2 - Phase 1 Reinstatement: Backfill & compaction of sea
defence to +5.15m AOD (platform level) - 6m wide crest bund

Programme: 4™ May (1 day)

This is the first of two phases of reinstatement across the sea defence and drainage ditch. See Section
3.2.3.2 for further details. A two phased approach allows the defence level at platform level to be
constructed more rapidly than if a single phased operation was adopted. This first phase of reinstatement
involves benching the slopes, backfilling and then compaction of compliant sea defence material to
reinstate the sloped trench created in GS-8 from trench level (+2.3m AQD) back to platform level (+5.15m
ACD).

Compliant backfill material is transported by dumpers {up to 20T) from the segregated stockpiles in the site

compound and backfilled / compacted in layers no more than 200mm.
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Each reinstated layer will be compacted by compaction plant in accordance with the Highways Series 600
Specification.

The extent of reinstatement will be less than the extent of excavation as part of CS-B. Reinstatement will
be as shown in MMD-357166-C-DR-00-XX-0305. This will be to construct a 6m wide crest berm at platform
level (+5.15m) with 1 in 3 slopes to trench fevel. This 6m wide berm provides sufficient width for
deployment of the temporary flood defence barrier.

This sequence includes the backfill of the temporary excavated footprint on the salt marsh back to its
original condition with the original excavated salt marsh material. The material will be reinstated by means
of hand tools to minimise disturbance to the saltmarsh, replacing soil in the natural sequence of herizons it
was coriginally excavated in.

Earth moving plant {up to 35T) will work within the trench or on the 6m wide platforms either side of the
sheet piles and work in a landward direction. No plant will be positioned seaward of the sea defence toe.

Reinstatement and testing requirements/compliance criteria will be carried out as described below.

Backfilling of the sloped trench will be carried out from the lowest point of the excavation upwards, i.e.
starting at the base of the sloped trench and proceeding in horizontal layers approximately 150-200mm up
until the platform level at the sea defence. Material will be backfilled into the sloped trench by compacting
in layers in accordance with the Series 600 Specification.

The ground below the sea defence embankment will be reconstructed using only the following materials:
Excavated material from the footprint of the sea defence if meeting the minimum specification of the
project Class 2 fill; and if material does not meet this minimum criteria
Imperted fill material with specified minimum properties in order to meet project Class 2 fill.

Backfill material will be placed in horizontal layers and compacted to a thickness of no more than 200mm
using plant as described below, tested in-situ and sampled as described in Section 3.5.4.2. Compaction
shall be deemed adequate if the soil achieves the Acceptance Criteria as defined below.

From the baseline criteria as determined on site, the contractor is to meet the following:
For cohesive material, the compaction of the fill must result in:
a dry density of at least the baseline criteria
a moisture content not greater than the baseline criteria
undrained shear strength consistent with, or better than obtained through testing during excavation
of the embankment and trench; or
Less than 10% air voids and an undrained shear strength consistent with or better than measured
during excavation, but no less than 40kPa.

357166/MNC/PCO/011:A2.1 08 March 2016
357166/011 Race Bank Exporl Cable Inslallaiicn Consent Application Siudy Report



St sy

For natural granular ground, the centractor is to meet the following:
A dry density of »90% of the baseline criteria

— the material is to be compacted such that a CBR {as measured with a MEXE probe or similar)
exceeds 15%.

Compaction of the backfill within the sloped trench will be achieved with the use of two compaction rollers,
cne 12T and cne 1T trench roller that meet the requirements of the Series 600 Specification, depending on
the achieved stiffness of the stockpiled fill material used for reinstatement. The in-situ {i.e. existing) degree
of compaction will be calculated based on test results from in-situ and laboratory sampling carried out after
excavation of the sea defence material. Results from the tests carried out will be used such that the
reinstated material, as a minimum standard, matches the in-situ compaction condition. The required
number of passes to achieve adequate compaction will be dependent on the selected compaction plant
and shall be based on Series 600 requirements and then validated through density testing carried out
during backfilling operations. Gompaction within the sheet pile corrugations will be achieved with the use of
a small handheld tamping rod.

At regular centres across the sea defence embankment, or at [ocations chosen by the Engineer on site,
and at 0.4m vertical centres, in situ testing and sampling will be carried out as follows:
Nuclear density probes (NDP) with moisture content to determine Dry Density;
Sand replacement testing (SRT) for bulk density (if NDG not used) and laboratory moisture content to
determine Dry Density;
Hand shear vane (HSV) tests for undrained shear strength.

Any layers found to not be compliant will be rerolled and re-tested. In the event of further non-
conformance, the material will be removed and either re-processed to improve its properties, or removed
from site with compliant imported material used to meet the shortfall.

Additional testing may be requested at any time during the reinstatement on any material that is believed to
have deteriorated since excavation, or where the material does not appear visually to be meeting the
acceptance criteria despite the test results. Records of the testing carried out will be provided to the
Environment Agency for their record.

3.5.14 CS-14 Deployment of temporary flood defence

Programme: 5" May — 12" June (38.5 days)

Following reinstatement of the trench to the platform level (CS-13) the temporary flood defence (Reactive
Measure 3 in the EFRP in Appendix A) will be deployed across the sea defence to protect the site from
flooding between the two breach/cable laying operations. Sufficient bags will be installed to provide a
defence level up to at least +7.70m ACD. Further details on the emergency flood risk response measures
are provided in Appendix A.
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All plant, equipment and earthworks material required for the emergency flood response measures will be
stored in the northwest corner of the site compound, i.e in a location close to the sea defence that allows a
rapid response. The impermeable bags will be set up and filled with sand on site in the staging area until
they are required. A single crawler crane (Liebherr HS895 or similar) will be used for handling of the
impermeable bags. This will lift the bags from the staging area onto the sea defence with one 14T
excavator with rubber pads used to place the bags into their final position.

The Footpath Diversion will remain in place over this period.
3.5.15 CS-15 Recover east trackway
Programme: 5-10" May (6 days)

The aluminium east trackway installed seaward of the sea defence crest and across the salt marsh during
CS-7 is removed following completion of reinstatement operations for the first cable. The timber bog mat
trackway will remain in place for the duration of the sea defence breach and reinstatement works.

3.5.16 CS-16 Circuit 2 - Phase 2 Excavation: Landward side of sea defence &
drainage ditch area excavated & installation of concrete bedding layer

Programme: 5-7"" May (3 days)

This is the second of two phases of excavation across the sea defence and drainage ditch for Circuit 2
(first cable installation). This second phase of excavation involves excavation of the landward half of the
sea defence and the drainage ditch area into Field No.1 {as shown in MMD-357166-C-DR-00-XX-0307).
Prior to this operation commencing, the temporary flood defence barrier will be in place and this will remain
in place until commencement of Circuit 1 breach operations.

Prior to excavation of the trench a groundwater pumping system will be installed within the extent of the
trench to manage water levels as the sea defence is lowered to the final trench level.
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Earth moving plant {up to 35T) will work within the trench or on the 6m wide platforms either side of the
sheet piles and work in a landward direction into Field No.1.

Not all the trench will be lowered to +2.3m AQOD. At the position of Gircuit 2, a 1 in 3 sloped trench will be
excavated that creates a 2m {min) horizontal surface at trench level to allow cable laying operations to take
place. See Section 3.2.2 and Figure 3.1 for further details of the sloped trench arrangement.

The cable bedding layer will be installed once the sloped trench has been cut.

Excavated material will be transported by dumpers (up to 20T) to designated stockpiles in the site
compound and protected from the elements.

In situ testing and sampling will be carried out in order to demonstrate the compliance of the excavated
material for backfilling. Sediment samples will be collected and tested in a UKAS-approved laboratory with
rapid turnarounds specified to confirm material compliance.

3.5.17 Circuit 2 - C5-17 Phase 2 Cable Installation: Cable relocation, installation of

cement bound sand & concrete protective layer

Programme: 5-10" May (1 day)

The cable is relocated from the alignment that placed it into Field No.2, into its final burial position and
depth in the landward half of the sea defence and across the drainage ditch into Field No.1.

The cable protection {cement bound sand encasement and concrete protective cover) is installed over the
cable as shown in the figure across the landward half of the sea defence footprint and the drainage ditch
into Field No.1.

3.5.18 CS-18 Circuit 2 - Phase 2 Reinstatement: Backfill & compaction of sea
defence and drainage ditch area

Programme: 8-12" May (4.5 days)

This is the second of two phases of reinstatement across the sea defence and drainage ditch. See Section
3.2.3.2 for further details. This second phase of reinstatement involves benching the slopes, backfilling and
then compaction of the landward half of the sea defence {with compliant sea defence material) and the
drainage ditch area to reinstate the sloped trench created in CS-16 from trench level back to platform level
(+5.15m AQD) at the sea defence and back to existing ground level across the drainage ditch and into
Field No.1.

For the sea defence reinstatement, compliant backfill material is transported by dumpers (up to 20T) from
the segregated stockpiles in the site compound and backfilled / compacted in layers no more than 200mm.
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Each reinstated layer will be compacted by compaction plant in accordance with the Highways Series 600
Specification.

For the drainage ditch area and Field No.1, excavated material is reinstated in the reverse order to which it
was removed so as to reinstate the ground to its original condition.

Earth moving plant {up to 35T) will work within the trench or on the 6m wide platforms either side of the

sheet piles and work in a landward direction back to Field No.1 with the access bridge reinstated between
the trench sheet pile walls.

3.5.19 CS-19 Offshore cable installation continues

Programme: g-21" May (16 days)

See section 3.2.4.

3.5.20 CS-20 Cable laying barge transits to Belgium to load second cable
Programme: 22-29" May (8 days)

See section 3.2.4.

3.5.21 CS-21 Cable laying barge on standby (awaiting suitable tides to reach cable
landing position)

Programme: 30" May — 11" June (13 days)
Subject to weather and surge levels, the cable laying barge will be on standby from 30th May — 6th June

and will arrive at KP2.0 between 6-11th June. KP2.0 is the position offshore of the sea defence that the
barge will remain in during nearshore cable laying operations.

3.5.22 CS-22 Installation of west trackway across salt marsh and sea defence

Programme: 9-25" June (17 days)
See section 3.2.4.

Trackway will be installed across the sea defence access routes and across the salt marsh. Seaward of
the sea defence crest a membrane with aluminium trackway will be installed as shown on indicative plan in
MMD-357166-C-SK-00-XX-0020 in Appendix C (note, the plan is indicative only and does not show full
offshore extent of trackway required for the Sunfish approach, cable pulling and offshore installation
operations). Landward of the sea defence crest, timber beg mats will be installed.

357166/MNC/PCO/011:A2.1 08 March 2016
357166/011 Race Bank Exporl Cable Inslallaiicn Consent Application Siudy Report



St sy

The West Trackway will be installed from 9-13" June and be in-situ between 9-25™ June. This period also
includes the duration for anticipated remedial works to the salt marsh following completion of the nearshore
cable installation works.

3.5.23 CS-23 Removal of temporary flood defence from the sea defence (CS-14) &
Circuit 1 - Phase 1 Excavation: Sea defence excavated to +2.3m AOD (trench
level) & installation of concrete bedding layer

Programme: 12-14" June (2 days)

Before any excavation works commence, the temporary flood defence barrier installed between the two
cable laying operations is removed. This operation will not commence if a flood warning has been issued
(see the EFRP in Appendix A). The flood defence bags will be removed ahead of any excavation works.
Therefore the estimated duration presented here for this sequence excludes the time to remove the bags.
Bags will be removed the day before planned excavation works (subject to no forecast high tides) to
prevent any delays during the excavation works ahead of the Sunfish tool arrival. The same plant used to
deploy the bags will be used to remove them. The bags will be stored in the northwest corner of the site
compound such that they can be rapidly re-mobilised in an emergency flood response situation. The
operation described below will not commence if a flood warning has been issued {see the EFRP in
Appendix A).

C5-23 is the first of two phases of excavation across the sea defence and drainage ditch for Gircuit 1
(second cable installation) to lower the ground level to the required cable burial depth. See Section 3.2.3.2
for further details. This first phase of excavation involves excavation of almost all of the sea defence
footprint (as shown in MMD-357166-C-DR-00-XX-0310) to lower the sea defence level to trench level
(+2.3m AQD) with a landward ground level still at approximately +4.48m AQD.

Prior to excavation of the trench a groundwater pumping system will be installed within the extent of the
trench to manage water levels as the sea defence is lowered to the final trench level.

Earth moving plant {up to 35T) will work within the trench and on the 6m wide platforms either side of the
sheet piles. Operations will start from the landside and move towards the sea such that the seaward
portion is the last to be removed. No plant will be positioned seaward of the sea defence toe.

Not all the trench will be lowered to +2.3m AQOD. At the position of Circuit 1 (first cable to be installed), a 1
in 3 sloped trench will be excavated that creates a 2m {min) horizontal surface at trench level to allow
cable laying operations to take place. The cable bedding layer will be installed once the sloped trench has
been cut.

Excavated material will be transported by dumpers (up to 20T) to designated stockpiles in the site
compound and protected from the elements.
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In situ testing and sampling will be carried out in order to demonstrate the comgliance of the excavated
material for backfilling. Sediment samples will be collected and tested in a UKAS-approved laboratory with
rapid turnarounds specified to confirm material compliance. Excavation and testing requirements are
carried out as described CS-4.

3.5.24 CS-24 Sunfish approaches sea defence laying rollers along cable route
Programme: 14" June (1 day)

See section 3.2.4.

3.5.25 CS-25 Sunfish at toe of sea defence & cable pull operations in Field No.2
Programme: 15" June (1 day)

See section 3.2.4.

3.5.26 CS-26 Cable installation across salt marsh by Sunfish tool

Programme: 16" June (1 day)
See section 3.2.4.

The cable laying operations offshore of the sea defence are carried out as described in CS-11 but this time
for Circuit 1.

3.5.27 CS-27 Circuit 1 - Phase 1 Cable Installation: Cable relocated into trench,
cement bound sand and concrete protection installed

Programme: 16™ June (1 day)

The second cable {Circuit 1) is relocated in the excavated trench and concrete protection installed as
described in CS-12.

3.5.28 CS-28 Sheet piles across sea defence cut to final cut off level (+4.2m AOD at
the crest and lower at the seaward and landward slopes)

Programme: 16" June (1 day)

The sheet piles installed through the sea defence embankment will not be removed and will be cut and
then buried as part of the reinstatement operation. Below the crest of the sea defence the top level of the
piles will be cut at +4.2m AOD. Adjacent to the landward and seaward sea defence toes, the sheet piles
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will be cut off to a level that maintains a minimum of 1m vertical cover between the final reinstatement
profile of the sea defence (i.e. existing ground level) and the top of the sheet piles. The final cut off level is
shown on drawing MMD-357166-C-DR-00-XX-0202 in Appendix C. The seaward lengths of the sheet piles
will be cut first such that the backfilling and compaction operations can commence earlier than if all sheet
piles were cut first.

For the piles running almost perpendicular to the sea defence, the ground either side of the piles {the 6m
banks at platform level) will be cut back to a safe temporary angle (at least 1(v):2(h)) from the base of the
cut off level. The piles will then be cut down at the seaward extent first and the Contractor will progress
landwards. Once the sheet piles have been cut down to the required level, the area originally cut back will
be backfilled and benched into the existing sea defence in accordance with methods described in CS-13.

To prevent operations in the designated salt marsh the operation to cut the sheet piles to the cut off level
will be different for the return walls (sheet piles at the toe of the sea defence}. The area landward of these
piles will be excavated for access. Then the top of the pile connected to an excavator arm before the sheet
piles are cut at the cut off level. The operative then leaves the excavation before it is backfilled. This is
followed by the retrieval of the 1m cut length of sheet pile from the ground by the excavator, before the
ground is compacted.

Plant will work between the lines of sheet piles working landward from the seaward toe of the sea defence.

3.5.29 CS-29 Circuit 1 - Phase 1 Reinstatement: Backfill & compaction of sea
defence to +5.15m AOD (platform level) - 6m wide crest bund

Programme: 17" June (1 day)

This is the first of two phases of reinstatement across the sea defence and drainage ditch for Circuit 1
(second cakle installation). See Section 3.2.3.2 for further details. A two phased approach allows the
defence level at platform level to be constructed more rapidly than if a single phased operation was
adopted. This first phase of reinstatement involves benching the slopes, kackfilling and then compaction of
compliant sea defence material to reinstate the sloped trench created in GS-23 from trench level (+2.3m
AQOD) back to platform level (+5.15m AQD).

Compliant backfill material is transported by dumpers {up to 20T) from the segregated stockpiles in the site
compound and backfilled / compacted in layers no more than 200mm.

Each reinstated layer will be compacted by compaction plant in accordance with the Highways Series 600
Specification.

The extent of reinstatement will be less than the extent of excavation as part of C5-23. Reinstatement will
be as shown in MMD-357166-C-DR-00-XX-0313. This will be to construct a 6m wide crest berm at platform
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level (+5.15m) with 1 in 3 slopes to trench level. This 6m wide berm provides sufficient width for
deployment of the temporary flood defence barrier.

This sequence includes the backfill of the temporary excavated footprint on the salt marsh back to its
original condition with the original excavated salt marsh material. The material will be reinstated by means
of hand tools to minimise disturbance to the saltmarsh, replacing scil in the natural sequence of horizons it
was criginally excavated in.

Earth moving plant {up to 35T) will work within the trench or on the 6m wide platforms either side of the
sheet piles and work in a landward direction. No plant will be positioned seaward of the sea defence toe.

Reinstatement and testing requirements/compliance criteria will be carried as per the permanent works
requirements in GS-13.

3.5.30 CS-30 Circuit 1 - Phase 2 Excavation: Landward side of sea defence &
drainage ditch area excavated & installation of concrete bedding layer

Programme: 18-20" June (3 days)

This is the second of two phases of excavation across the sea defence and drainage ditch for Gircuit 2
(first cable installation). This second phase of excavation involves excavation of the landward half of the
sea defence and the drainage ditch area into Field No.1 {as shown in MMD-357166-C-DR-00-XX-0314).
Prior to this operation commencing, the temperary flood defence barrier will be in place and this will remain
in place until commencement of Circuit 1 breach operations.

Prior to excavation of the trench a groundwater pumping system will be installed within the extent of the
trench to manage water levels as the sea defence is lowered to the final french level.

Earth moving plant {up to 35T) will work within the trench or on the 6m wide platforms either side of the
sheet piles and work in a landward direction into Field No.1.

Not all the trench will be lowered to +2.3m AOD. At the position of Circuit 2, a 1 in 3 sloped trench will be
excavated that creates a 2m {min) horizontal surface at trench level to allow cable laying operations to take
place.

The cable bedding layer will be installed once the sloped trench has been cut.

Excavated material will be transported by dumpers (up to 20T) to designated stockpiles in the site
compound and protected from the elements.

In situ testing and sampling will be carried out in order to demonstrate the compliance of the excavated
material for backfilling. Sediment samples will be collected and tested in a UKAS-approved laboratory with
rapid turnarounds specified to confirm material compliance.
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3.5.31 C€S-31 Circuit 1 - Phase 2 Cable Installation: Cable relocation, installation of

cement bound sand & concrete protective layer

Programme: 20" June (1 day)

The cable is relocated from the alignment that placed it into Field No.2, into its final burial position and
depth in the landward half of the sea defence and across the drainage ditch into Field No.1.

The cable protection {cement bound sand encasement and concrete protective cover) is installed over the
cable as shown in the figure across the landward half of the sea defence footprint and the drainage ditch
into Field No.1.

3.5.32 (CS-32 Circuit 1 - Phase 2 Reinstatement: Backfill & compaction of sea
defence and drainage ditch area

Programme: 21-25" June (4.5 days)

This is the second of two phases of reinstatement across the sea defence and drainage ditch. See Section
3.2.3.2 for further details. This second phase of reinstatement involves benching the slopes, backfilling and
then compaction of the landward half of the sea defence {with compliant sea defence material) and the
drainage ditch area to reinstate the sloped trench created in C8-16 from trench level back to platform level
(+5.15m AQD) at the sea defence and back to existing ground level across the drainage ditch and into
Field No.1.

For the sea defence reinstatement, compliant backfill material is transported by dumpers (up to 20T) from

the segregated stockpiles in the site compound and backfilled / compacted in layers no more than 200mm.
Each reinstated layer will be compacted by compaction plant in accordance with the Highways Series 600
Specification.

For the drainage ditch area and Field No.1, excavated material is reinstated in the reverse order to which it
was removed so as to reinstate the ground to its original condition.

Earth moving plant {up to 35T) will work within the trench or on the 6m wide platforms either side of the
sheet pites and work in a landward direction back to Field No.1 with the access bridge reinstated between
the trench sheet pile walls.
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3.5.33 C€S-33 Full Reinstatement: Sea defence reinstated back to crest level {+7.7m
AOD)

Programme: 24-28" June (5 days)

Following reinstatement to platform level the sea defence embankment will be reinstated to the criginal
ground profile. Reinstatement and testing requirements/compliance criteria will be carried out as described
in CS13, but materials are to meet the criteria as set out below.

From the baseline criteria as determined con site, the contractor is to meet the following:
For cohesive material, the compaction of the fill must result in:
a dry density of at least the baseline criteria
a moisture content not greater than the baseline criteria
undrained shear strength consistent with, or better than obtained through testing during excavation
of the embankment and trench; or
Less than 10% air vaids and an undrained shear strength consistent with or better than measured
during excavation, but no less than 40kPa.

Excavated slopes will be benched in layers no more than 200mm for preparation for backfilling to ensure
there are no planes of weakness in the sea defence.

The sea defence embankment will be reconstructed using only the following materials:
fill material originating from the embankment; or
Imported fill material with specified minimum properties as specified as agreed with the Environment
Agency. These properties are established in order to meet permeability requirements of the sea
defence as well as the slope stability requirements.

Adequate compaction of the side slopes to the sea defence embankment shall be achieved by overfilling,
followed by compacting and then trimming back to the required profile. To allow for post-compaction
settlement at the crest of the sea defence embankment, the open cutting at this location shall be overfilled
by 100mm as discussed with the Environment Agency.

Earth moving plant will work from the crest and area landward of the landward sea defence tce. No plant
will work seaward of the sea defence seaward toe.

Once works are complete the eastern access ramp will be removed and the vegetation and slapes
reinstated back to the original candition as recorded in the pre-condition survey.
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3.5.34 CS-34 Recover east trackway and salt marsh remedial works

Programme: 18-25" June (8 days)

The aluminium west trackway installed seaward of the sea defence crest and across the salt marsh during
C5-22 is removed following completion of reinstatement operations for the second cakle and any required
salt marsh remedial works. This is anticipated to be between 18-25™ June.

The timker bog mat trackway will remain in place for the duration of the sea defence breach and
reinstatement works.

3.5.35 CS-35 Removal of landside sheet piles

Programme: 25-29" June (4 days)

The previously installed sheet piles in the area landward of the sea defence landward toe (see CS-3) will
be removed. The flood defence impermeable bags will be used to prevent water flooding the ditch whilst
the sheet piles are removed around the drainage ditch. The sheet piles will be removed in combkination with
reinstatement operations in the ditch area (CS-32). Following the removal of the sheet piles the flood
defence bags, pump system and access bridges across the ditch between and either side of the sheet
piles will be removed and stored back in the site compound.

If ground conditions in the ditch area deteriorate and there is risk of instakility due to the bearing pressure
of the plant {as used for installation and as detailed in CS-1), then piles these will be cut off to a sufficient
depth below existing ground level. Cut off level are anticipated to be 100-200mm below underside of
topsoil or deeper but would be confirmed with approval from the landowner.

After the sheet piles have been removed from the landside area all apart from the most western access
bridges are removed and the ground reinstated back to its original condition.

3.5.36 CS-36 Turfing, Topsoil/ seeding and grass reinforcement

Programme: 25-26" June (1 day)

After the earthworks are completed as described above, topsoiling/seeding, turfing and erosion protection
will be carried out.

Topsoil will be won from site {if deemed suitable for reuse). If the existing stockpiled topsoil is found not to
be suitakble, a Class 5B (SHW) imported topscil will be used. Any surplus topsoil material shall be removed
from site or partitioned as landscaping fill within the site boundary. Topsoil will be in accordance with BS
3882:2007 ‘Specification for topsoil and requirements for use’, and BS 4428:1989 ‘Code of practise for
general landscape operations’.
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Prior to topsoiling, a check on the acceptability of the surfaces to be topsoiled will be undertaken. Topsaoll
will be applied to the sea defence slopes and will contain a pre-defined seed mix that will be agreed with
Natural England and the EA prior to reinstatement being completed.

Seeds will be delivered to the site in bags provided by the seed merchant and stored in a weather-tight and
property ventilated structure. Fresh seed shall be purchased for each growing season. Seed purchased for
previous seascn shall not be used.

Imported turf will be applied to the crest area of the sea defence. Topsoil/'seeding will be applied to each
side of the drainage ditch.

The seaward slope of the embankment and, if necessary, the slopes of the drainage ditch will be overlain
by a soft engineering, grass reinforcement / erosion protection. This erosion protection will be an Open
EnKaMat® system or similar and accepted by the Engineer on site. Erosion protection will be pinned and
folded back over compacted topsoil.

Erosion protection will be laid lengthways with overlaps, if required, such that the upper mat overlaps the
lower mat in the direction of anticipated water flow. The minimum lap will be 250mm and pinned at 2m
centres along the joint.

The storage and handling of the EnKaMat® system shall be in accordance with the manufacturing guide
for the system used. Rolls of the EnKamat® system shall be securely stored in the Contractor's site
compound and not be stacked more than two rolls high.

The laying of the EnKaMat® system shall be in accordance with the manufacturing laying guide for the
system used. In general, the slope shall be excavated for preparation for laying, then the area seeded in
accordance with the seed mix in this ER and then matting laid, anchor trenches backfilled and compacted
prior to securing overlaps with pins as specified above.

Post reinstatement, all areas where topsoil, turf and grass reinforcement has been placed will be inspected
and watered daily for two weeks following installation.

3.5.37 CS-37 Extensometer installed and post-construction monitoring commences

Programme: 25™ June — 25™ June 2028 (1 day — 10 years)

A topographic survey will quantify any long term surface settlements on the embankment in the vicinity of
the cable installation location. However, in order to monitor the settlement of the reconstructed
embankment directly above the cable trench at depth a magnetic extensometer and 7 permanent survey
stations will be installed on the sea defence.

In addition to a programme of topographic surveys, extensometer readings and a visual inspection will be
taken. The long term monitoring and inspection will be undertaken and reviewed by an independent party
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as agreed with the Environment Agency. Further details, including frequency of measurements, are
provided in the FDC associated documents {Monitering Plan). A summary is presented below.

Extensometer

The extensometer will menitor vertical movements, and lateral and longitudinal deformation of the soil
within the reinstated sea defence embankment and backfilled trench. The indicative detail and position of
the extensometer is shown on MMD-357166-C-DR-00-XX-0105 in Appendix C.

The extensometer will be installed between the locations of the two cables, to a depth approximately
+1.5m AOD above their installed position, and installed flush to the crest of the sea defence. The
extensometer will be installed from the crest of the embankment using a cable percussive boring rig. The
plan location of the cable trench centre line will be marked out on the embankment crest. The cable
percussive rig will be able to set up within 75mm of the target location and the borehcle will be vertical
provided no obstructions are encountered during boring. The boreheole will be formed using ‘open hole’
drilling techniques {no samples will be required) and the rate of boring will be compatible with the need to
establish the precise depth at which changes in the soil type occur.

The base of the extensometer will terminate in dense sand. As the extensometer relies on a series of
magnets to determine precise levels, a datum magnet is installed at the base of the hole on the outside of
an access casing. Spider magnets are to be installed at key elevations within the ground profile. The
locations of the spider magnets will be revised or confirmed following a review of the ground profile
encountered in the borehole, however it is anticipated that there will be:
A datum magnet at approximately -1.5m AOD
A spider magnet at
-  +1.0m AOD
+2.5m AQD (cable level)
+4.0m AOD (base of embankment toe level)
-  +6.0m AOD

It is not determined yet whether readings will be taken manually using a probe and reel unit, or if a remote
moenitoring sclution can be used. This will be determined prior to the installation of the extensometer, and is
dependent on consistency of mobile signal strength in this location (it is understood to be variable).

The borehole will be backfilled with a 1 to 4 {cement/bentonite) grout, mixed to a creamy pumpable
consistency, and the installation will be robustly capped with concrete and a lockable cast iron stopcock
cover, suitable for a minimum service life of 10 years.

The extensometer will be manually recorded in-situ. On completion of the installation, three consecutive
sets of base readings will be taken {from the bottom up} which record the depth of the target magnets
relative to the top of the extensometer tube. The top of the extensometer tube will be surveyed into
Ordinance Datum, and relative to a local stable datum.
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The scope of this Emergency Flood Response Plan (EFRP) is to
provide the Contractor whom is responsible for the breach and
reinstatement Works with an outline management plan that will be
followed to ensure flood protection during the construction of the Race
Bank Export Cable Installation project. A final response plan will be
developed by the Contractor that will be tailored to be appropriate for
the final construction methodology.

The Contractor will be responsible for implementing the EFRP as
presented in this document. One hard copy, as a minimum, of the
Contractor's final EFRP will be available in the Contractor's site office
during the entirety of the Works.

This and the Contractor's final ERFP will be treated as a ‘live’ document
and will be subject to amendment(s), if required, as the Works
progress. Any amendment will be developed by the Contractor for
approval by all key parties to the EFRP as defined in Section 1.4.

The Consents Application Study Report (CASR) (MML, 2016) sets out
the detailed methodology of the breach and reinstatement operations
{the “Works"). The Works require temporary lowering of the sea
defence embankment to two levels:

- Platform Level (+5.15m AOD); and
- Trench Level (+2.3m AOD)

The period that the sea defence is temporarily lowered to the two levels
defined above are detailed in the CASR (MML, 2016). Reinstatement of
the sea defence can be described as three cases:

- Emergency reinstatement (scope of this EFRP)
- Interim reinstatement (scope of this EFRP)
- Permanent reinstatement (outside the scope of this EFRP)

This EFRP sets out the scope of the flood risk management strategy,
responsibilities and chain of command (Section 1), proactive and
reactive measures (Section 2 and Section 3 respectively) and the
Emergency Flood Response Actions (EFRA in Section 4) that the
Contractor will comply with as part of the management of flood risk
during the entirety of the Works.
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1.6.1

1.6.2

Environment Agency

Trigger levels for three levels of high tide nofification are proposed in
Section 2.1 and are subject to agreement by the EA. The trigger levels
have been set relative to water levels recorded at the West Lighthouse
gauge location as detailed in Section 2.1.1.

The EA will set up an automated email report showing the 36 hours
deterministic forecast against the three aforementioned trigger levels.
The report will be emailed to the parties that sign up to the EA’'s FWDO
system every day {up to 4 times a day with updated forecast
information on each — sent at 0515, 1115, 1715 and 2115 GMT),
regardless of whether or not the forecast will meet the threshold levels.

Only the RED level will involve a phone call from the FWDO to the
Contractor in addition to the email.

Contractor

Even though different parties will be signed up to receive high tide
notifications from the EA’'s FWDO, the Contractor's EFRP site officer
onsite will be the sole point of contact for phone communications from
the EA’'s FWDO if a RED alert is forecasted. Then, the Contractor’s
EFPR site officer will be responsible for communicating the relevant
information to the rest of the parties in order to follow the EFRA as
stated in Section 4.

For “Be prepared” and “AMBER” levels, there will be no other active
measure from the EA than the reported email. It is then the Contractor's
responsibility to assess every report emailed by the EA and check if the
high tide level exceeds the “Be Prepared” and/or “AMBER” stage levels.
If so, the Contractor will follow the EFRAs accordingly (see Section 4).
For both the AMBER and RED alert levels, the Contractor will contact
the EA's FWDO to:

1. confirm the EFRA to be undertaken; and

2. confirm the EFRA has been completed (i.e. the reactive
measure(s) are in place

Following the procedures set up in the EFRA, the Contractor is
responsible for implementing the proactive and reactive measures as
detailed in this EFRP. The Contractor is responsible for ensuring that
the reactive measures can be implemented 24 hours a day, 7 days a
week.
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1.6.3

The Contractor will issue daily progress reports (DPR) for the Works
that include an updated list of inductions, toolbox talks and emergency
practise drills undertaken as well as a list of plant and equipment on site
specifically for the deployment of the emergency flood response
measures. In addition, the DPR will include records of any high tide
notifications received and emergency flood response actions
undertaken or commenced that day. A DPR temptate from the
Employer is included in Appendix B of this EFRP.

The Contractor's DPR will be issued to the EA, Employer and Engineer
{see Section 1.4 for contacts).

The Contractor will install a standard design tide gauge board on site to
maonitor water levels. Calibration marks will comply with British Standard
{(BS) 3680-7:2000 ‘Method of measurement of liquid flow in open
channels’. Up to two boards will be installed approximately 50m east of
the cable alignments, at the toe of the seaward face of the sea defence
embankment. The Contractor will seek assistance from specialist
manufacturer for the design and installation of the gauge board.
Material should be plastic or aluminium strips with calibrated markings
and location should allow for fluctuation in the surface water system to
be manually monitored. Any screws used will be stainless steel. The
strip will be fixed to treated timber post driven into the seaward
embankment until refusal and/or as recommended by manufacturer.
The boards will be referenced to Ordnance Datum and used to monitor
the difference between the EA FWDO forecast water levels and water
levels at the site. Through the use of two boards, the range of
calibration marks will be from ground level at the toe of the sea defence
{approximately +4.2m AQD) up to +6m AQCD.

The Contractor will comply with the Construction {Design and
Management) Regulations 2015 (CDM 2015) and submit a
Construction Phase Plan to the Employer and Engineer for approval as
directed in the contract. The Contractor will ensure that the plan meets
the requirements of the CDM 2015 regulations and this EFRP.

Employer

The Employer is DONG Energy RB (UK) Limited. The Employer’s site
officer will be on site during the Works.

Following a Rapid Emergency Flood Response Call (REFRC) from the
Contractor (see Section 4), the Employer’s site officer and Engineer’s
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site supervisor will provide assistance to the Contractor on further
actions depending on the type of high tide notification issued via the
EA’'s FWDO.

The Employer has the final responsibility to instruct the ceasing and
recommencement of the Works.

1.6.4 Engineer and Engineer’s site supervisor

The Engineer is the person or company as stated in the Contract. The
Engineer’s site supervisor will be present during the breach and
reinstatement operations at the site.

The Engineer will review the Contractor's Construction Phase Plan
associated method statements and risk assessments to ensure they
meet the requirements of this EFRP.

The Engineer’s site supervisor will be on site to withess emergency
practise drills carried out by the Contractor. Daily site records (DSR) will
be produced by the Engineer and issued to the Employer. DSRs will
include records of any high tide notifications received and emergency
flood response actions undertaken.
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This section describes the proactive food risk management measures.

The EA’'s FWDO will issue an automated email including a report which
will show the 36-hour Deterministic forecast against the three high tide
notification trigger levels.

The three levels of high tide notifications are based on a set of trigger
levels relative to the forecast water level (astronomical + surge) at the
West Lighthouse gauge location (see Section 2.1.1).

The EA’s report will be emailed by the EA’'s FWDO every day up to
four times a day at 0515, 1115, 1715 and 2115 GMT to the Contractor's
EFRP Officer and any other parties signed up to receive them for the
entirety of the Works. This will include a minimum of two site personnel
{the Contractor's EFRP Officer and the Engineer’s Site Supervisor).

Each high tide notification will have a defined set of actions that the
Contractor will follow (see EFRA in Section 4). The three high tide
notifications and forecast system used by the EA’s FWDO are:
“Be Prepared” stage high tide notification
36-hour Deterministic forecast
AMBER stage high tide notification
36-hour Deterministic forecast
RED stage high tide notification
— 36-hour Deterministic forecast and 5-day Probabilistic forecast

The Contractor will be responsible for checking whether there is a "Be
Prepared” and/or “AMBER” high tide nctifications in the reported email
and to take the appropriate EFRA as set out in Section 4.

The 5-day Probabilistic forecast will be reviewed by the EA's FWDOQO for
the RED stage high tide notification only. If water levels are forecast to
exceed the RED stage trigger level then the EA’'s FWDO will call the
Contractor's EFRP site officer. The Contractor will then implement the
EFRA for the RED stage notification as set out in Section 4. The three
levels of high tide notifications and associated trigger levels are
presented in Section 0, 2.1.3 and 2.1.4 below. The associated EFRA for
each high tide notification is presented in Section 4.

A list of dates that the high tide notification threshold levels is predicted
to be exceeded during the Works is presented in the three respective
notification sections below (a full list is provided in Appendix C).
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21.2

213

21.4

“BE PREPARED?” high tide notification:
Trigger level +3.50m AOD

A “Be Prepared” high tide notification will be issued when forecast water
levels are equal to or exceed +3.50m AOD.

Astronomical tide levels are predicted to exceed +3.50m AOD on the
following dates (based on tidal predictions at West Lighthouse gauge):

06/04/2016 to 11/04/2016 (6 days)

04/05/2016 to 10/05/2016 (7 days)

03/06/2016 to 09/06/2016 (7 days)

23/06/2016 to 25/06/2016 (3 days)

03/07/2016 to 08/07/2016 (6 days)

21/07/2016 to 25/07/2016 (5 days)

03/08/2016 to 07/08/2016 (5 days)

18/08/2016 to 24/08/2016 (7 days)

AMBER stage high tide notification:
Trigger level +3.80m AOD

An AMBER stage high tide notification will be issued when forecast
water levels are equal to or exceed +3.80m AOD.

Astronomical tide levels are predicted to exceed +3.80m AOD on the
following dates:

06/04/2016 to 11/04/2016 (6 days)

05/05/2016 to 09/05/2016 (5 days)

04/06/2016 to 07/06/2016 (4 days)

22/07/2016 to 24/07/2016 (3 days)

19/08/2016 to 23/08/2016 (5 days)

RED stage high tide notification:
Trigger level +4.70m AOD

A RED stage high tide notification will be issued when forecast water
levels are equal to or exceed +4.70m AOD.

Based on astronomical tidal predictions, a RED stage high tide
notification will only be issued when a storm surge is forecast, as the
highest predicted astronomical tide level at West Lighthouse during the
programme for the Works is 4.35m AOD (21/08/2016).
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the EA and Employer of the efficiency of the EFRP and the

Contractor's own ability to perform the response given the case.

The scale of the practise drill is to be agreed on site between the

key parties to this EFRP. By simulating the EFRP, the Contractor

will be able to:
validate the Emergency Response Plan;

- develop the staff competences and train them in carrying out
their roles within the plan; and
test well-established good practice construction and/or
emergency procedures on this particular site

The Contractor will develop a site evacuation plan to identify safe

access and egress routes. This should include any person(s) who

may work between the primary and secondary sea defence e g.

agriculture workers.

Toolbox talks/Inductions about the ERFP will be given to all staff

onsite before the commencement of the Works and also to visitors

and new staff as the work progress.

— The ERFP toolbox talk should include the relevant information
addressed in this ERFP in order to provide training and
competence to the workmanship onsite.

Also, the Contractor will make sure that people involved have
clearly agreed, recorded and rehearsed plans, actions and
responsibilities included in this EFRP.

- As a minimum, the site induction should cover the site location
and Works in respect to the flood risk, location of the EFRP and
the EFRAs and responsibility of key parties.

If a reactive measure has been deployed, a post-event toolbox
talk will be given to the staff in order to provide outcomes and/or
lesson learnt.

The level of the site induction will depend upon the status of the
individual and the parts of the site that they will be accessing
e.g. high commands on the Emergency Plan communication
chain will be subjected to a full ERFF induction, whereas
visitors who will be accompanied at all times will be subjectto a
condensed version of the such induction.
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Table 2 for the standard dimensions and material specification
requirements for the QWH bag.

The Contractor will be required to create benches to the slope of the
embankment in order to achieve a flat surface to install the bags. The
Contractor will not place any QWH bags on the saltmarsh i.e. seawards
the seaward toe of the sea defence embankment. In the situations
where bog mats or similar ground protection is installed, this shall be
removed prior to placing the QWH bags.

For RM2 the Contractor will install, prior to placing the temporary flood
defence bags, a waterproof polyethylene sheet that will cover the
previously excavated seaward slope of the sea defence embankment
up to the +5.15m ACD (as indicatively shown in Figure 7). The sheet
will minimise the risk of erosion to the slopes where the natural erosion
protection (topsoil and vegetation) has been removed. The sheet will be
fixed by placing filled impermeable bags (i.e. QWH bags) around the
perimeter of the sheet. An area of approximately 100m? of waterproof
polythene sheet would be required (see Figure 7).

The temporary flood defence bags will be stored on site in the
Contractor's site compound, filled with sand or other locally won
material such that they can be rapidly deployed.

All plant, equipment and earthworks material required for the
emergency flood response measures will be stored in the northwest
corner of the site compound, i.e. in a location close to the sea defence
that allows a rapid response. The impermeable bags will be set up and
filled with sand on site in the staging area until they are required. A
single crawler crane {Liebherr HS895 or similar) will be used for
handling of the impermeable bags. This will lift the bags from the
staging area onto the sea defence with one 14T excavator with rubber
pads used to place the bags into their final position. The Contractor will
have in place a contingency method of transporting the bags from the
site compound to the sea defence in case high winds prevent the bags
being lifted by the crane method detailed above.

The QWH supplier has been consulted to identify a suitable duration to
load and deploy the temporary flood defence. This has been estimated
as 4 minutes per metre run. This has been used to provide indicative
timeframes to deploy RM1 and RM2 in Section 3.2, 0 and 3.3
respectively.
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This section describes the Emergency Flood Response Actions
{EFRA). The EFRA is dependent upon the level of high tide notification
issued. The three EFRAs are:

“BE PREPARED" EFRA (Section 4.1)

AMBER stage EFRA (Section 4.2)

RED stage EFRA (Section 4.3)

Each EFRA involves a series of key actions. The “Be Prepared” EFRA
is described as a ‘on alert’ status with no reactive measure
implemented. The AMBER and RED EFRAs involve implementation of
one of the reactive measures as defined in Section 3 of this EFRP.

The Contractor's EFRP Officer shall review the daily high tide
notification email and data. If the forecast water leve! exceeds the
defined trigger level for the “Be Prepared” stage notification the
Contractor will:

1. Review current status of site operations

2. Monitor real-time data, forecasts and warnings (see Section
2.2) at least every 6 hours.

3. Setup a Rapid Emergency Flood Response Call (REFRC) with
the Employer’s site officer and Engineer’s site supervisor
within 12 hours of the notification (i.e. 24 hours before the
flocd risk) to discuss if further action is required and to review
the updated high tide notifications (hour 6 and hour 12);

4. Notify the EA's FWDO if action is to be taken; and

5. Final REFRC with the Employer’s site officer and Engineer’s
site supervisor once notification is no longer valid. Unless
otherwise agreed, no additional actions.

The Contractor's EFRP Officer shall review the daily high tide
notification email and data. If the forecast water leve! exceeds the
defined trigger level for the AMBER stage notification the Contractor
will:

1. Immediately cease works on the sea defence embankment;

2. Review current status of site operations;

3. Setup a Rapid Emergency Flood Response Call (REFRC) with
the Employer’s site officer and Engineer's site supervisor
within 1 hour of the notification;

4. Unless otherwise agreed during the REFRC, Implement RM1
(in place 6 hours prior to flood risk);

5. Notify the EA's FDWO of the EFRA to be undertaken and
inform them once RM1 is in place;
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10.

11.

Secure the site and site compound;

Monitor real-time data, forecasts and warnings (see Section
2.2) at least every 6 hours;

Second REFRC with Employer’s site officer and Engineer’s site
supervisor within 24 hours of notification (i.e. 12 hours before
flocd risk). Unless otherwise agreed, no additional actions;
Final REFRC with Employer’s site officer and Engineer’s site
supervisor once the AMBER notification is no longer valid,;
Unless otherwise agreed during the second REFRC, RMA1
removed at the time when the AMBER notification is no longer
valid; and

Unless otherwise agreed during the final REFRC, re-
commencement of site operations.

Upon notice of an RED stage notification from the EA's FWDO, the
Contractor will:

1.
2.
3.

10.

11.

Immediately cease works on the sea defence embankment;
Review current status of site operations;

Setup a Rapid Emergency Flood Response Call (REFRC) with
the Employer’s site officer and Engineer’s site supervisor
within 1 hour of the notification;

Unless otherwise agreed during the REFRC, Implement RM2
(in place at least 6 hours prior to flood risk);

Notify the EA’'s FDWO of EFRA to be undertaken and inform
them once RM2 is in place;

Secure the site and site compound;

Monitor real-time data, forecasts and warnings (see Section
2.2) at least every 6 hours;

Second REFRC with Employer’s site officer and Engineer’s site
supervisor within 24 hours of notification (i.e. 12 hours before
floed risk). Unless otherwise agreed no additional actions;
Final REFRC with Employer’s site officer and Engineer’s site
supervisor once the netification for the RED and AMBER stage
are no lenger valid; and

Unless otherwise agreed during the final REFRC, RM2
removed at the time when the RED and AMBER stage
notification is no longer valid; and

Unless otherwise agreed during the final REFRC, re-
commencement of site operations.
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Appendix A.
Appendix B.
Appendix C.
Appendix D.

Emergency Flood Response Action Flow Chart

Daily Progress Report (DPR) template

High tide notifications and outline programme of works

Drawings
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This appendix lists the dates and time periods that “Be Prepared”, and
AMBER stage notifications would be issued based on the outline
programme for the Works. Astronomical tide levels do not exceed the
RED stage notification level during the entire period of works at the site,
therefore not dates and time pericds are presented here. The required
surge levels to coincide with high tide to result in water levels exceeding
the defined trigger levels {including the RED trigger level) are also
presented.

Figure C.1 and Figure C.2 present the predicted tidal curve over the
period when the sea defence is temporary lowered below +7.7m AOD.
Figure C.1 presents this for the Circuit 2 (first cable) installation, from
construction sequence 4 (CS-4) to CS-18 and Figure C.2 for the Circuit
1 (second cable) installation, CS-23 to CS-33 (see MML, 2016 for
further details on the construction sequence references). The surge
levels required on top of the high tides for the period when the sea
defence is temporarily lowered to trench level (+2.3m AOD) are
presented in Table C.1 and Table C.2 for Circuit 2 and Circuit 1
respectively

The full list of dates and time periods when predicted tide levels exceed
the defined high tide notification trigger levels are presented in the
Table C.3 (Circuit 2) and Table C.4 (Circuit 1).

Predicted tide levels presented in this EFRP are based on EA supplied
data (3rd February 2016) for the West Lighthouse gauge.
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Notes

1. All dimensions are in metres unless noted otherwise.

2. All levels are in metres relative to Ordnance Datum Newlyn (ODN} unless noted
otherwise.
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. All positions are in metres relative to OSGB 36.
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Reference drawings only. Not to be used for construction.
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Topographic data reproduced from LSTC Onshore Topographic Survey (2014) &
Fugro Geophysical Investigation (2014).

See MMD-348992-C-DR-00-XX-0001 and MMD-348992-C-DR-00-XX-0002 for
the Site Plan and Topographic Plan respectively.
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. Soil slopes shall be cut at no steeper than 1:3.

. Final layout & position of new access ramps to be developed by the Contractor &
approved by the Employers Representative.

©

©

Stability of existing access bridge to be assessed by the Contractor in

accordance with the Specification.

10.The reactive measure shown is Reactive Measure 3 as detailed in the "Race
Bank Export Cable Installation 2016: Emergency Flood Response Plan”"
(Document No 357166_012)

11.Cable bedding layer and cement bound sand (CBS}) shall be installed prior to
laying concrete protective cover. See reference drawing for full extent of CBS
and concrete protective cover.

12. Temporary hand-digging operation to allow installation of concrete protective

cover within the sea defence, covered under ECiP and Appropriate Assessment.
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Reference drawings only. Not to be used for construction. This drawing shall be
read in conjunction with the Specification (357166_010 Dong Energy Race Bank
Sea Defence Breach & Reinstatement Scope of Works Specification).
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Topographic data reproduced from LSTC Onshore Topographic Survey (2014) &
Fugro Geophysical Investigation (2014).

@

At the Sea Defence embankment sheet piles to remain in place after breach and
reinstatement operations. Landward of the landward toe of the Sea Defence
sheet piles to be removed after cable laying operations.

. Soil slopes shall be cut at no steeper than 1:3.

o ~

. Modifications to existing access ramps to be developed by the Contractor &
approved by the Employer’s Representative.

Stability of existing access bridge to be assessed by the Contractor in
accordance with the "Race Bank Export Cable Installation 2016 Employer's
Requirements" (357166_010).

10. Cable bedding layer and cement bound sand (CBS) shall be installed prior to

laying concrete protective cover. See reference drawing for full extent of CBS
and concrete protective cover.

©

11. Temporary hand-digging operation to allow installation of concrete protective
cover within the sea defence, covered under ECIP and Appropriate Assessment
(AA). Total area of works shown is 23m2 per cable installation. Total area
considered under the AA is 24.5m2 per cable installation.

12. Circuit 2 and Circuit 1 are installed in two separate operations, approximately5
weeks apart. See "Race Bank Export Cable Installation 2016 Consents
Application Study Report" (Document No.: 357266_01) for further details on the
construction sequence.

13. At changes in slopes at the formation (trench) level the Contractor shall take into
account a minimum 5m bending radius for the installation of the cable.

14.The western sheet pile wall alignment deviates form the cable alignment seaward
of the sea defence crest. The minimum clearance at the toe of the sea defence
shall be 3.380m (measured from steel sheet pile to the centre of the cable).

15. See Fugro Engineering Seacore Limited (FESCL) October 2012 and August
2014 reports for available Ground Investigation information.
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1. All dimensions are in metres unless noted otherwise.

2. All levels are in metres relative to Ordnance Datum Newlyn (ODN} unless noted
otherwise.

w

All positions are in metres relative to OSGB36.
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Reference drawings only. Not to be used for construction. This drawing shall be

read in conjunction with the Specification (357166_010 Dong Energy Race Bank

Export Cable Installation 2016 Sea Defence Breach & Reinstatement Scope of

Employer's Requirements).

. Topographic data reproduced from LSTC Onshore Topographic Survey (2014) &
Fugro Geophysical Investigation (2014).

. Water levels based on the Race Bank Export Cable Instaliation Sea Defence
Breach Study Report (MML 2015).

. See MMD-348992-C-DR-00-XX-0001 and MMD-348992-C-DR-00-XX-0002 for

the Site Plan and Topographic Plan respectively.
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©

. At the Sea Defence embankment sheet piles to remain in place after breach and
reir it i dward of the landward toe of the Sea Defence
sheet piles to be removed after cable laying operations. Pile lengths shown are
indicative only, based on conceptual design calculations. Piles are driven to
ground level apart from at the ditch where the top of the piles will be the same
Ievel as the ditch banks.

©

. Soil slopes shall be cut not steeper than 1:3. Prior to permanent reinstatement,
slopes shall be benched in lifts of no more than 500mm fo ensure sufficient
compaction is achieved. All benching & temporary surfaces shall be shaped such
that rain water is shed into the drainage system.

10.Plan extent of cable protection as shown on MMD-357166-C-DR-00-0102.

11. Temporary hand-digging operation to allow installation of concrete protective
cover within the sea defence, covered under ECiP and Appropriate Assessment
(AA). Total area of works shown is 23m2 per cable installation. Total area
considered under the AA is 24.5m2 per cable installation.

12. Temporary excavation to form the 1 in 3 sloped trench. The excavated area shall
be backfilled and compacted to platform level following cable installation
operations, in accordance with the Race Bank Export Cable Installation 2016
Employer's Requirements” (Document No.: 357166_010).

13.Circuit 2 and Circuit 1 are installed in two perations, approxil y
weeks apart. See "Race Bank Export Cable Instailation 2016 Consents
Application Study Report” (Document No.: 357266_01) for further details on the
construction sequence.

14. See Fugro Engineering Seacore Limited {FESCL) October 2012 and August
2014 reports for available Ground Investigation information.
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1. All dimensions are in metres unless noted otherwise.
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. All levels are in metres relative to Ordnance Datum Newlyn (ODN) unless noted
otherwise.
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. All positions are in metres relative to British National Grid.

ES

. Conceptual sketch only. Not to be used for construction. This drawing shall be
read in conjunction with the Specification (357166_010 Dong Energy Race Bank
Sea Defence Breach & Reinstatement Scope of Works Specification).

3

. Topographic data reproduced from LSTC Onshore Topographic Survey (2014) &
Fugro Geophysical Investigation (2014).

@

Water levels based on the Race Bank Export Cable Installation Sea Defence
Breach Study Report (MML 2015).

. See MMD-348992-C-DR-00-XX-0001 and MMD-348992-C-DR-00-XX-0002 for
the Site Pian and Topographic Plan respectively.
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. Sheet piles not shown for illustrative purposes.
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Notes

1. All dimensions are in metres uniess noted otherwise.

2. All levels are in metres relative to Ordnance Datum Newlyn (ODN) unless noted
otherwise.

3. All positions are in metres relative to OSGB 36.

4. Construction sequence drawings only. Not to be used for construction.

5. Topographic data reproduced from LSTC Onshore Topographic Survey (2014) &
Fugro Geophysical Investigation {2014).

6. Water levels based on the "Race Bank Export Cable Installation 2016 Sea
Defence Breach Study Report” (MML 2015).

7. See MMD-348992-C-DR-00-XX-0001 and MMD-348992-C-DR-00-XX-0002 for
the Site Plan and Topographic Plan respectively.

8. See the storyboard in the "Race Bank Export Cable Installation 2016 Consent
Application Study Report” (Document No. "357166_011', MML, 20186) for further
details on the construction sequence.
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E.1.1 Introduction

This section summarises provide further information to on the underlying rationale for the breach
extent/proportions and to provide further clarification on the thermal resistivity parameters of the project.
The note also confirms the final propesed reinforcement proposals atop the cables.

E.1.2 Burial depth restrictions due to thermal dissipation restrictions

Due to electrical resistance within all high voltage cables when current is flowing through the conductor,
heat is generated and is dissipated through the cable. With an increase in temperature withheld in the
cable due non dissipation, electrical performance is affected, capacity reduced and degradation of the
physical properties of the cable increase.

Where cables are enclosed or buried, the surrounding area effects this heat dissipation, this is factored into
the design of the cable and transmission. Where cables are buried and in close proximity of other cables,
heat dissipation within the surrounding materials can be reduced if sufficient separation is not calculated.

A cable installed 1m beneath the soil surface, will have lower conductor temperature compare to one
buried at 5m. The losses are slightly higher at 5m burial compared to 1m, but the heat has longer way to
ground level and therefore will the conductor and the soil temperature around the cable be higher.
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The figure above shows the soil temperature in Celsius, around the cable with an 8m burial of the cable.
Only one circuit is shown within the example.

The cakble is designed with a conductor size for the current capacity required, taking into account thermal
condition around the cakle with the insulation material set to a maximum operating temperature of 900 C.
This allows the cable to be burial to a depth of 5m to the bottom of the cable. With a 5m burial the
excavated soil material can be kbackfilled again.

By increasing the burial depth, the thermal dissipation conditions around the cable must ke improved by
use of Cement Bound Sand (CBS) to avoid drying out and thereby overheating of the conductor.

Burial down to 5m requires no improvement of the thermal conditions, cable buried between 5m and 8m
requires improvement with CBS around the cable, beyond 8m, the cable cannot dissipate heat sufficiently
even with added materials and therefore the design limit of the cable has been reached.

The burial depth profile of the cable is shown on MMD-357166-C-DR-00-XX-0102 and MMD-357166-C-
DR-00-XX-0202 in Appendix C.

E.1.3 Cable bedding layer

The cable bedding layer is made of a standard basic concrete mixture with normal strength. Cable can be
placed on the bedding layer after 24 hours.

The extent of the cable bedding layer is shown on MMD-357166-C-DR-00-XX-0102 and MMD-357166-C-
DR-00-XX-0202 in Appendix C.

E.1.4 Cement Bound Sand

A high performance heat conducting concrete mix will be used to improve the thermal properties of the
material around the installed cahle. Without this material the cakle could not ke installed to the depth
specified without significantly de-rating the cable voltage.

A Powercrete® solution is proposed for the cement bound sand mix. Powercrete® premix is a patented,
ready-made concrete with a high thermal conductivity, which is used as a bedding material for high voltage
cables. Due to the high thermal conductivity of Powercrete® premix the heat that is produced in the cable
loom can be efficiently transferred into the surrounding ground. Thereky the performance of the cakle loom
increases.

The mix requirements per cubic metre are as follows:
1856 kg Powercrete® premix
~260 | water
Denisty of fresh concrete ~ 2120 kg/m®

357166/MNC/PCO/011:A2.1 08 March 2016
357166/011 Race Bank Exporl Cable Inslallaiicn Consent Application Siudy Report



cadher sy

The mix will be mixed with water off site and delivered to site in concrete delivery trucks ready to be poured
over the cable. Delivery trucks will be positioned within Field No.1 and either grout pumps used or a series
of pipes connected to the truck such that the concrete can be poured over the cable in its final burial
location.

The curing time for the CBS is less than 24 hours. To minimise the duration that the sea defence is
temporarily lowered the CBS will be poured in sections such that the pre-fabricated concrete protection
and reinstatement operations can be installed as soon as reascnable practicable.

The specification and technical data sheets for the Powercrete® cement bound sand mix are included at
the end of this appendix.

The thermal resistivity of a carefully selected Cement Bound Sand (CBS) for electrical cables has several
advantages such as good thermal backfill material and well defined thermal resistivity. It will eliminate the
risk of voids or movement caused by thermal expansion. The thermal resistivity of CBS, when hardened is
0.6 K*m/W compered to normal soil 1.0 to 1.2 KYm/W.

The dimension of the CBS block inclusive concrete slabs {mentioned below) is engineered so the 50°C
isotherm is within the bloc to avoid drying out of the surrounding soil.

Backfill around the CBS block can take place 24 hours after pouring and inspection. Phased backfill and
compaction of materials will ensure effective thermal dissipation and restoration of the surrounding
materials.
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Race Bank Offshore Wind Farm Decommissioning — Cables Beneath the Primary Sea Defences

DONG Energy RB (UK) Limited (DONG Energy) has applied to the Environment Agency for Flood
Defence Consent for the installation of 2 x 220kV high voltage electricity cables beneath the primary

sea defences at Sutton Bridge, Lincolnshire.

No provision is included in the proposed details for the removal of the cables following the
operational life of the project. The Environment Agency has sought confirmation on the position
with regard to associated consents, and whether any provision is made in those consents for the

removal of the cables.

The project was originally developed by Centrica Renewable Energy Limited (CREL), and it was
envisaged that cables would come ashore approximately 800m west of the current proposed
location, alongside the installed cables for the Lincs offshore wind farm project. Planning permission
was granted under Section 90 of the Town and Country Planning Act for those works, as directed
under the overarching Section 36 Consent granted for the project (DECC reference 12.04.09.04/7Ci.

A separate planning permission was granted by South Holland District Council for the landward
works, to install and connect the terrestrial cables to the National Transmission System at Walpole
Marsh (South Holland District Council reference H18-0122-07ii). That planning permission was
subsequently renewed for a further 5 years prior to its expiration, with no material changes, in 2010
(South Holland District Council reference H18-0341-10iii).

No provision for the removal of the cables post-operation at landfall was included as part of those
consents. The potential environmental effects of decommissioning were assessed for the terrestrial
cable systems only, taken to mean cables installed up to the landward Transition Joint Bay (TJB).
Further, and in relation to the landward cable system only, it was stated in the project Environment
Statement (paragraph 7.6.23) that “ft is considered unlikely that underground cables would be

removed following decommissioning of the wind farms, and there are no plans to do so”.

Following the issues encountered in 2010 to 2012 with the installation of export cables at landfall for
the Lincs offshore wind farm project CREL sought, and received, revised planning permission for the
installation of up to four cables in the same location as currently proposed, occupying a larger area
and necessitating lowering the sea defences in four separate locations (South Holland District
Council reference H18-0102-13iv). Again, no provision was made under that planning permission for
the removal of cables north of the landward Transition Joint Bay (TJB). As the Environment Agency is

aware Flood Defence Consent was not sought or granted for those works at that time.

As the Environment Agency is aware a revised planning permission is currently being sought from
South Holland District Council for the current revised landfall proposals. Following recent discussions
with the Environment Agency that application will shortly be updated again with revised material
and the final plans. DONG Energy confirm that there is no provision sought under that planning
application, as originally submitted or as to be shortly revised, which seeks permission for the
removal of the cables beneath the primary sea defence following the operational phase of the

project.

It is noted that the transmission assets of the project, which includes the section of cabling that
would be installed beneath the primary sea defence, will be divested to an Offshore Transmission



Operator (OFTC), who will have responsibility for the ongoing operation, menitoring and
maintenance of thase assets. The OFTO, as a Statutory Undertaker for the purposes of the Electricity
Act 1989, may benefit from Permitted Development rights under Part 15 of the Town and Country
Planning Act 1950, which would grant deemed planning permission for works to those cables during
the operational phase of the project.

it is DONG Energy’s understanding, however, that any such works would still require a separate
Flood Defence Consent from the Envireonment Agency, provided current legislative requirements
remain in place. Works would therefore remain subject to Environment Agency approval, and
conditions that the Environment Agency choose to place on any granted Flood Defence Consent, and
requirements in associated legal agreements, would remain in place.

In summary, there is no provision in any existing or anticipated project consent that allows for the
removal of the proposed cables beneath the primary sea defences without prior Environment
Agency appraoval.




