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1

INTRODUCTION

1.1 Purpose of this Document
1.

As part of the Development Consent Order (DCO) for the proposed East Anglia
THREE project, East Anglia THREE Limited (EATL) is applying to designate the area
shown in Figure 1 for the disposal of material extracted during drilling and / or sea
bed preparation (dredging) during the construction period. The proposed disposal
area is the East Anglia THREE site and the part of the offshore cable corridor that is
within the East Anglia Zone.

2.

The purpose of this document is to provide the information required to enable site
designation. Accordingly, the document includes:


The need for disposal of material;



Alternatives considered;



The location of the disposal site;



The types of material to be disposed of;



The quantity of the material to be disposed; and



Potential impacts of disposal.
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2

THE NEED FOR DISPOSAL OF MATERIAL

3.

The type of foundation(s) and installation method(s) required for the East Anglia
THREE wind turbines and other offshore structures are yet to be determined.
Foundation types currently under consideration include gravity base, monopiles,
suction buckets and jackets.

4.

Sea bed preparation for all of these foundation types, and drilling of jacket
foundation piles and monopiles if required would result in the production of material
which requires disposal. Therefore practicable options for its disposal of “capital”
dredged material must be assessed. Furthermore, there could be a requirement for
sea bed preparation if cable installation is required in areas with steep sand waves.
This could involve the dredging of the some steep sand waves to level the area in
which cables would be installed.

2.1 Foundation installation
5.

As previously stated there are four possible foundation types currently being
considered for the East Anglia THREE wind turbines. Within these categories there
are a number of variants which include:


Jacket structures:
o Three or four legged;
o Pre-piled or post-piled;
o Straight or battered legged; and
o Attached with pin piles or suction buckets.



Gravity base structures;
o Hexagonal, Octagonal or Circular base
o With or without skirt; and
o With or without transition piece

6.



Suction caisson; and



Monopiles.

These four options are also being considered for meteorological mast foundations
and foundation types currently under consideration for offshore platforms are
jackets and gravity base structures.
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7.

Further information on the foundation types being considered for the proposed East
Anglia THREE project can be found in section 5.5.4 of Chapter 5 Description of the
Development in the East Anglia THREE Environmental Statement (EATL 2015).

8.

Information regarding the maximum predicted amounts of material arising from the
installation of foundations is provided in section 6 of this document and the
methodologies for installation are summarised below.

9.

For jacket foundations, the amount of spoil requiring disposal is likely to be limited.
Some dredging could be required for levelling of the sea bed prior to the installation
of a pile template (if used), however it should be possible to dispose of this material
close to the installation works. In order to quantify the maximum amount of
sediment that could require disposal EATL has assumed that a 5m sandwave would
be present at each jacket location, which would require levelling. For the purposes
of Environmental Impact Assessment (EIA), and as a worst case in terms of
suspended sediment levels, it has been assumed that this material would be dredged
from the sea bed and disposed of at the sea surface.

10.

Based on preliminary geotechnical information, it is thought that pile driving, which
does not generate spoil, would be possible across the whole East Anglia THREE site,
however EATL cannot be certain of this until further detailed engineering design and
site survey work has been completed. Taking a precautionary approach, the East
Anglia THREE EIA has assumed that there would be a requirement for drilling at up to
50% of locations (whether monopiles or jackets are used).

11.

For gravity base structures, it is possible that sea bed preparation would be required.
This is dependent on the ground conditions present. The preference is that gravity
base structure foundations are installed where no or limited ground preparation is
required with micro-siting used to minimise any dredging requirements. The worst
case scenario envisaged is an excavation to level off an area of sandwaves up to 5m
in depth. Bed preparation for gravity base structures would only be necessary where
sand waves are present and there would therefore be no requirement to remove
any of the underlying (pre-Holocene) geology.

12.

For the purposes of EIA and this report, under a worst case in terms of suspended
sediment levels, it has been assumed that the dredged material would be disposed
at the water surface.

13.

Where extensive excavation works are required, it is likely that the dredged material
would be retained and used for infill works or ballast material during the foundation
preparation works where geotechnically suitable. However, for the purposes of EIA,
it has been assumed that no sea bed preparation spoil would be utilised as ballast
and all would be released at the sea surface.
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14.

In areas where the sea bed is generally level, suction caisson foundations may
require only limited sea bed levelling and strengthening using a bedding and / or
levelling layer. However, in areas where sandwaves are prevalent it would be
necessary to excavate a trough in the sandwave. As with the gravity bases,
excavation of material to a depth of 5m below the sea bed may be required.

2.2 Cable installation
15.

16.

Sea bed preparation could be required for installation of all offshore electrical cable
including:


Up to 550km of inter-array cables;



Up to 240km of platform link cables joining collector and converter stations;



Up to 380km of interconnector cables (between the East Anglia THREE site and
the East Anglia ONE project); and



Installation of up to 664km of export cables.

It should be noted that fibre optic cables may also be installed, however these would
be bundled within the electrical cables and installed within the same trenches.
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3
17.

ALTERNATIVES CONSIDERED
Two alternative disposal options have been considered for the disposal of drilled and
dredged material:


Use of the material for ballast for certain foundation types; and



Use of other disposal sites.

3.1 Use of Material for Ballast
18.

Where extensive excavation works are required, it is possible that material could be
retained and used for infill works or ballast material. Ballast material is heavy
material which is used to enhance stability of foundations.

19.

As described above, EATL is considering the use of many different foundation types.
Sand dredged locally during the sea bed preparation could be used as ballast
material for gravity base foundations during the foundation preparation works if
geotechnically suitable for purpose (ballast material is likely to be composed of
locally dredged sand).

20.

The use of material as ballast would firstly depend on a suitable foundation type
being used and would also be driven by the supply chain and the results of detailed
post-consent geotechnical investigations. However, for the purposes of the EIA, and
as a worst case for this report, it has been assumed that all drilled and dredged
material would be disposed of on site, rather than being used as ballast material.

3.2 Other Disposal Sites
21.

The suitability and capacity of existing disposal sites within a 60km radius of the
proposed East Anglia THREE disposal site has been assessed (Figure 2).

22.

Disposal sites identified within a 60km area of search from the proposed East Anglia
THREE disposal site are displayed in Table 3.1 below:
Table 3.2 Existing Disposal Sites within 60km of the proposed East Anglia THREE disposal site
2
Site Name
Site ID
Area km
Distance from East Anglia
THREE proposed Disposal site
(km)
East Anglia ONE disposal site
TH23
300
21.73
North West Shipwash

TH055

2.892

48.62

Great Yarmouth

HU150

0.673

48.35

Inner Gabbard East

TH056

0.623

38.69

Lowestoft Circular North

TH005

0.431

38.46
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Area km

2

Site Name

Site ID

Inner Gabbard

TH052

0.399

Distance from East Anglia
THREE proposed Disposal site
(km)
42.40

Cross Sands 2

HU176

0.301

24.33

Stonner Point

TH022

0.070

56.05

Burgh Castle Yacht Station

HU208

0.015

53.25

Reedham Marina

HU159

0.001

54.83

Loders Cut Island

TH021

<0.001

56.83

Lowestoft Marina Temporary
Disposal Site

TH011

<0.001

39.87

23.

The largest sites within 60km of the proposed East Anglia THREE disposal site are
East Anglia ONE disposal site, North West Shipwash (TH055), Great Yarmouth
(HU105) and Inner Gabbard East (TH056) (Figure 2). None of the other disposal sites
listed in Table 3.1 are considered large enough to accommodate the up to
4,065,166m3 of sediment that could require disposal through the construction of the
proposed East Anglia THREE project.

24.

The East Anglia ONE disposal site has been licenced specifically to receive material
from within the East Anglia ONE windfarm site (up to a volume of 5,603,500m3) and
export cable corridor and would therefore not be able to receive any material from
the East Anglia THREE site.

25.

North West Shipwash is a site that the Harwich Haven Authority (HHA) have used to
store and dispose of material dredged from the Harwich approach channel. This site
only accepts a limited amount of maintenance dredged material as it is located
within the eastern end of the Harwich approach channel. This site is therefore
considered unsuitable to receive material from the proposed East Anglia THREE
project.

26.

Harwich Haven Authority (HHA) have submitted an application to deepen the
approach channel to the harbour (Harwich Haven Authority 2014) which will involve
dredging and disposal of up to 24.6 million m3 of sediment. HHA are applying for the
designation of a new disposal site to receive maintenance dredging material and the
extension of the Inner Gabbard East disposal site to receive the capital dredged
material from the deepening works as it is currently not large enough to receive the
24.6million m3 of material expected. Therefore, it is considered likely that both the
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new disposal site and the Inner Gabbard East disposal site would be at or close to
capacity at the time of the proposed East Anglia THREE project construction.
27.

Analysing the characteristics of Great Yarmouth disposal sites, including past and
proposed quantities and type of material received (i.e. Primarily maintenance
dredging for Great Yarmouth Harbour), it is apparent that it is not suitable to receive
capital dredged material which may arise through construction of the proposed East
Anglia THREE project (see section 6 for an explanation of how disposal quantities
have been calculated).
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4

THE DISPOSAL SITE

4.1 Disposal Site Location
28.

The location of the proposed disposal site is shown in Figure 1. The area has the
same boundary as the East Anglia THREE site and part of the offshore cable corridor.
The coordinates of the new disposal site are shown in Table 4.1.
Table 4.1 Coordinates of the Proposed East Anglia THREE Disposal Site for the proposed East Anglia
THREE project (note that due to the fact that there are two enclosed areas within the disposal site
the numbering of the points is repeated on three occasions.
Point
Latitude
Longitude
(Degree, minutes, seconds)
(Degrees, minutes, seconds)
External nodes
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0

02 45 50.653478664

52 26 58.46673624

1

02 46 0.683324544

52 22 58.15178508

2

02 44 26.648660004

52 21 7.26900048

3

02 35 43.59580062

52 20 39.77947104

4

02 35 42.28709604

52 19 21.00337212

5

02 35 42.2021094

52 19 19.70082048

6

02 35 41.944576632

52 19 18.120855

7

02 35 41.5189653

52 19 16.55459256

8

02 35 40.927099308

52 19 15.00874248

9

02 35 40.171526736

52 19 13.4899212

10

02 35 39.255482868

52 19 12.00462852

11

02 35 38.182890444

52 19 10.55923032

12

02 35 36.958349436

52 19 9.15991068

13

02 35 35.58710526

52 19 7.81266036

14

02 35 34.075033224

52 19 6.52324656

15

02 35 32.428607028

52 19 5.29719276

16

02 35 30.654883104

52 19 4.13974524

17

02 35 30.087050208

52 19 3.79958196

18

02 34 13.648399752

52 18 18.89822088

19

02 34 13.645198812

52 18 15.83279964

20

02 33 46.244825028

52 14 17.00726532

21

02 33 38.948402556

52 14 16.16705556

22

02 26 45.353777964

52 14 1.88211588

23

02 26 44.590983504

52 13 55.5271968

24

02 25 35.028123564

52 9. 31781089080

25

02 25 36.365770668

52 9. 28063362240

26

02 11 34.133169444

52 11 17.48716152

27

02 11 33.360973476

52 11 17.57457888

28

02 11 32.582661756

52 11 17.63829636

29

02 11 31.800158736

52 11 17.67815592

30

02 11 31.015399236

52 11 17.69405928
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31

02 11 30.230323692

52 11 17.6859672

32

02 11 29.446873224

52 11 17.65389948

33

02 11 28.666985064

52 11 17.59793568

34

02 11 27.892587516

52 11 17.51821368

35

02 11 27.125595348

52 11 17.41493112

36

02 7. 529493666520

52 10 45.06428892

37

02 8. 495964680

52 12 6.32369052

38

02 10 3.95257062

52 12 27.65417328

39

02 11 9.964587876

52 12 22.84523136

40

02 15 22.225220496

52 13 33.79488348

41

02 15 59.367809592

52 13 35.6744082

42

02 17 18.12547212

52 13 39.6488964

43

02 21 9.27009036

52 20 47.38532892

44

02 21 15.039004464

52 20 54.3858594

45

02 26 39.877943136

52 23 14.79823548

46

02 29 6.64994148

52 24 0.47902284

47

02 33 59.828597784

52 27 52.4525958

48

02 34 5.046482424

52 27 57.91796388

49

02 44 29.31339606

52 27 48.3174108

50

02 44 41.630030592

52 30 36.60715908

51

02 44 38.805469512

52 31 32.07651168

52

02 44 38.805555084

52 31 32.109744

53

02 44 40.427012436

52 45 6.90716952

54

02 45 33.773163984

52 45 10.56867984

55

03 2. 158411071320

52 46 18.07836132

56

02 48 33.265524204

52 30 20.02577616

Internal nodes (1)
0

02 35 52.30494294

52 27 8.5022766

1

02 35 44.826964404

52 21 19.75777524

2

02 44 44.274152652

52 21 49.26109608

3

02 44 31.395897996

52 26 58.4389068

Internal nodes (2)
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0

02 34 13.871997408

52 21 53.63639892

1

02 34 8.34242898

52 25 56.46677088

2

02 30 2.994255828

52 23 26.29158396

3

02 30 1.705334328

52 23 25.51462764

4

02 30 0.387803916

52 23 24.75584988

5

02 29 59.0423496

52 23 24.0156456

6

02 29 57.669670932

52 23 23.29439856

7

02 29 56.270481504

52 23 22.59248388

8

02 29 54.845508732

52 23 21.9102666

9

02 29 53.395493388

52 23 21.24810096

10

02 29 51.921189204

52 23 20.60633076

11

02 29 50.423362512

52 23 19.98528972
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12

02 29 48.902791848

52 23 19.38530076

13

02 29 47.36026752

52 23 18.80667528

14

02 29 45.796591248

52 23 18.24971424

15

02 29 44.21257566

52 23 17.71470672

16

02 29 42.609043968

52 23 17.20193064

17

02 27 20.940933528

52 22 33.11408136

18

02 22 19.43855472

52 20 22.81512912

19

02 21 10.580623848

52 18 15.7385106

20

02 21 12.115241604

52 18 12.42121572

21

02 19 32.630835432

52 13 46.40248704

22

02 23 2.476301064

52 13 56.85282624

23

02 23 27.682839528

52 13 58.49400936

24

02 25 25.765830228

52 13 59.08679724

25

02 26 0.710226888

52 18 50.8892886

26

02 27 36.406803348

52 19 10.17480144

27

02 29 38.730684876

52 21 17.05507164

28

02 29 40.472996748

52 21 17.2845918

29

02 29 57.050555496

52 21 19.2365298

30

02 30 12.847644936

52 21 19.71604548

31

02 31 2.228942856

52 21 19.14538392

32

02 31 49.797370848

52 21 19.5471486

33

02 34 13.842295896

52 21 25.05307248

All co-ordinates shown in WGS 84

29.

The proposed East Anglia THREE disposal site only includes the section of the
offshore cable corridor that lies within the East Anglia Zone. The rest of the offshore
cable corridor has not been considered as a possible disposal site for the following
reasons:


Potential impacts on the Outer Thames Estuary SPA;



Water depths are less which would lead to greater increases in suspended
sediment due to disposal;



Parts of this section of the cable route are within the ‘closure depth’;



It is anticipated that only a limited amount of seabed levelling would be required
within the western parts of the cable corridor; and



There would be a higher chance of having an impact on coastal processes if the
disposal site was located in the western part of the offshore cable corridor.
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5
30.

TYPE OF MATERIAL TO BE DISPOSED
As discussed below in section 7.1 materials to be disposed of would be comprise
either ‘sea bed and shallow near- bed surface sediments’ if dredged, or, if drilling is
required of ‘sub-surface sediments’. Detail on the physical characterises of the sea
bed and subsurface material across the East Anglia THREE site and offshore cable
corridor are presented within Chapter 7 Marine Geology, Oceanography and Physical
Processes and associated appendices of the East Anglia THREE Environmental
Statement (EATL 2015), however the main characteristics are summarised within the
chapter.

5.1 Sea bed Sediment Type
31.

This section describes the sediment types which may be dredged or drilled as part of
construction of the East Anglia site and would therefore require disposal.

5.1.1 Sea bed and Shallow Near-bed Surface Sediments
5.1.1.1 The East Anglia THREE Site
32.
The East Anglia THREE site is characterised predominantly by homogenous sand,
with some muddy sand.
33.

As part of the East Anglia zonal surveys particle size analysis (PSA) was performed on
over 600 grab samples (Appendix 10.2 of the East Anglia THREE ES (EATL 2015)), 48
of which were taken from within the East Anglia THREE site. Between 50% and 99%
of each of these samples was found to be sand. The gravel content varies from 0%
to 8% across samples. The median particle size (d50) across the East Anglia THREE site
ranges from 0.21mm to 0.36mm (medium sand) with a single sample containing a
d50 of 0.07mm (very fine sand).

34.

A follow-up benthic survey was undertaken in April and May 2013, from which a
further five sea bed sediment samples were collected from within the East Anglia
THREE site (Appendix 10.4 of the East Anglia THREE ES(EATL 2015)). For these
samples the d50 ranged from 0.30mm to 0.36mm (medium sand).
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35.

These sediment types are typical of the bedforms (sandwaves, megaripples, sand
ridges) that are present. Muddy sand occurs in deeper areas and correlates with
locations where the surficial sediments are a thin veneer and the underlying muddy
Brown Bank Formation is close to the sea bed. At these locations bedforms are
absent. The most common sediment grain size is medium sand with one sample
collected containing very fine sand1 . Results of particle size analysis from the East
Anglia THREE site are provided in Appendix 7.2 of the East Anglia THREE
Environmental Statement (EATL 2014), Table 5.1 and Figure 3.
Table 5.1: Results of mean particle size analysis from the THREE site (full results can be found in
Appendix 7.2 of the East Anglia THREE Environmental Statement (EATL 2015)).
Number of
Mean d50
Sample date
Gravel (%)
Sand (%)
Mud (%)
samples taken
(mm)
September 2010 –
48
1.55
94.52
3.93
0.29
January 2011
April & May 2013
5
2.26
96.46
1.28
0.33

5.1.1.2 Offshore Cable Corridor
36.
As part of the zone-wide survey (Appendix 10.2 of the East Anglia THREE ES (EATL
2015) a total of 38 samples were collected within the offshore cable corridor. The
median particle size (d50) and percentages of mud, sand and gravel are available
from these datasets. A follow-up benthic survey within the offshore cable corridor
was also undertaken in April and May 2013, from which a further 39 sea bed
sediment samples were collected (Appendix 10.4 of the East Anglia THREE ES (EATL
2015)). Detailed particle size analysis is also available for these further 39 samples.
37.

The 38 samples collected during the zone-wide survey show that the predominant
sea bed sediment along the cable route is sand (Table 7.2.5). The proportion of sand
ranges from 57% to 99%, with the majority of samples (34 no.) containing greater
than 80% sand. The gravel content varies from zero to 13% in 33 samples, with the
other five containing between 12% and 41% of gravel. All samples contain less than
3% mud with the majority (32 no.) containing less than 2%. The d50 along the
offshore cable corridor ranges from 0.30mm to 0.50mm (medium sand) with a single
sample with a d50 of 0.77m (coarse sand).

38.

The 34 samples collected during the later survey show a similar story albeit with a
slightly higher mud and gravel content and a lower sand content (Table 5.2).

1

Median particle size (d50) ranges from 0.21 to 0.36mm (medium sand) and d50of 0.07mm respectively
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Table 5.2: Results of mean particle size analysis from the East Anglia THREE offshore cable corridor
(full results can be found in ES Appendix 7.2 of the East Anglia THREE Environmental Statement
(East Anglia THREE Limited 2015)).
Number of
Sample date
Gravel (%) Sand (%)
Mud (%)
d50 (mm)
samples taken
September 2010 –
January 2011
April & May 2013

38

7.04

91.50

1.46

0.38

34

7.41

89.64

2.94

0.36

5.1.2 Sub-surface sediments
39.
The geology of the East Anglia THREE site comprises three geological formations; in
ascending order (older to younger) these are the Pleistocene Yarmouth Roads
Formation comprising 0 to 100m thick riverine sands and channel infills, overlain by
the 5 to 10m thick mud of the Pleistocene Brown Bank Formation, topped by 0 to
20m of Holocene sand.
40.

The Holocene sands vary in thickness from several tens of metres beneath tidal sand
ridges and sand waves to a thinner veneer in deeper areas. The sand is marine and
predominantly fine to medium grained with local laminae of mud.

5.2 Sediment Contamination Analysis
41.

Cefas have established Action Levels which are used as part of a 'weight of evidence'
approach to assessing dredged material and its suitability for disposal to sea. These
action levels are presented in Table 5.3.

42.

In general, contaminant levels in dredged material below Action Level 1 are of no
concern and are unlikely to influence the licensing decision. However, dredged
material with contaminant levels above Action Level 2 is generally considered
unsuitable for sea disposal. Dredged material with contaminant levels between
Action Levels 1 and 2 requires further consideration and testing before a decision
can be made.
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Table 5.3 Cefas Action levels
Contaminant

Action Level 1 (mg/kg)

Action Level 2 (mg/kg)

Arsenic

20

100

Cadmium

0.4

5

Chromium

40

400

Copper

40

400

Nickel

20

200

Mercury

0.3

3

Lead

50

500

Zinc

130

800

Organotins (TBT, DDT)

0.1

1

PCBs (sum of ICES 7)

0.01

None

PCBs (sum of 25 congeners)

0.02

0.2

43.

The Canadian Sediment Quality Guidelines involved the derivation of Interim marine
Sediment Quality Guidelines (ISQGs) or Threshold Effect Levels (TEL) and Probable
Effect Levels (PEL) from an extensive database containing direct measurements of
toxicity of contaminated sediments to a range of aquatic organisms exposed in
laboratory tests and under field conditions (CCME 2002). As a result, they are often
used to provide an indication regarding the potential risk to marine ecology.

44.

However, these values are not statutory standards and were designed specifically for
Canada. They are therefore based on the protection of pristine environments so the
findings should be treated as precautionary for UK waters. In the absence of suitable
alternatives, however, it has become commonplace for these guidelines to be used
by regulatory and statutory bodies in the UK, and elsewhere, as part of a ‘weight of
evidence’ approach. The use of these standards within impact assessments for
offshore windfarm projects is also widely accepted.

45.

Selected Canadian guidelines are presented in Table 5.4, and comprise two
assessment levels. The lower level is referred to as the TEL and represents the
concentration below which adverse biological effects are expected to occur only
rarely (in some sensitive species for example). The higher level, the PEL, defines a
concentration above which adverse effects may be expected in a wider range of
organisms. The units displayed in Table 5.4 are either milligrams or micrograms of
contaminant per kilogram of sediment (mg/kg or µg/kg).
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Table 5.5 Selected Canadian Sediment Quality Guideline Values (taken from CCME 2002)
Contaminant

Units

TEL

PEL

Arsenic

mg/kg

7.24

41.6

Cadmium

mg/kg

0.7

4.2

Chromium

mg/kg

52.3

160

Copper

mg/kg

18.7

108

Mercury

mg/kg

0.13

0.7

Lead

mg/kg

30.2

112

Zinc

mg/kg

124

247

Acenaphthene

µg/kg

6.71

88.9

Acenaphthylene

µg/kg

5.87

128

Anthracene

µg/kg

46.9

245

Benz(a)anthracene

µg/kg

74.8

693

Benzo(a)pyrene

µg/kg

88.8

763

Chrysene

µg/kg

108

846

Dibenz(a,h)anthracene

µg/kg

6.22

135

Fluoranthene

µg/kg

113

1494

Fluorene

µg/kg

21.2

144

Napthalene

µg/kg

34.6

391

Phenanthrene

µg/kg

86.7

544

Pyrene

µg/kg

153

1398

46.

Table 5.6 and Table 5.7 illustrate the results of contaminant analysis for the East
Anglia THREE site and offshore cable corridor. These results were obtained as part
of a baseline survey to inform the assessment (Appendix 10.4 of the East Anglia
THREE ES (EATL 2015). Data highlighted in yellow indicates concentrations of
contaminants over the Cefas Action Level 1 (Table 5.6). Red indicates concentration
levels greater than Cefas Action Level 2. The locations of the sites for which
contaminant analysis was undertaken are shown in Figure 4.

47.

A number of samples exceed the Cefas Action Level 1 for concentrations of arsenic,
chromium and nickel with only one sample exceeding Cefas Action Level 1 for copper
(Table 5.6). There was one exceedance of Action Level 2 for concentrations of
arsenic recorded at site 30, however, this was the only sites to exceed the Action
Level 2 across the East Anglia THREE site and offshore cable corridor. The majority of
samples that have exceeded Cefas Action Levels 1 and 2 have done so only
marginally, with those exceeding Action Level 1 remaining well below Action Level 2.
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48.

Similarly, a number of samples exceed the TEL for concentrations of arsenic,
chromium and copper, with one sample also exceeding the TEL for zinc (Table 5.8).
Samples from sites 43 (located to the north of the East Anglia THREE site), 50 and 52
exceed the PEL for arsenic, with concentrations at site 30 also exceeding the PEL.
However, the majority of samples only marginally exceeded the TEL and PEL values.

49.

Overall, only one sample (site 30) exceeded Cefas Action Level 2 and four samples
(site 30, 43 (located to the north of the East Anglia THREE site), 50 and 52) exceeded
TEL values for arsenic concentrations. The elevated levels of arsenic which were
recorded are typical of the region and, inshore, are associated with a history of
arsenic waste disposal, and offshore, with estuarine and geological inputs and sea
bed rock weathering (Royal Haskoning 2011).

50.

Site 30 is in an area characterised by water depths of approximately 42m and few
steep sandwaves (Figure 5) and therefore it is unlikely that any dredging for sea bed
levelling prior to cable installation would be required in that area. However, should
it transpire that dredging is required, at or close to this site, EATL would collect
further data to assess the area affected by elevated arsenic levels and if found to be
extensive would agree with the MMO a strategy for the disposal of material from
this area to minimise impacts.
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Table 5.9 - Sediment Contamination Results compared to the Cefas Action Levels. Yellow indicates exceedance of Action Level 1 and Red indicates exceedance of Action
Level 2
Contaminant (mg/kg)
Arsenic

Site reference
30

33

37

39

43

49

50

51

52

53

54

55

57

58

59

134

8.6

35.5

16.7

47.4

4.5

51.9

14.9

68.7

24.4

37.5

19.3

23.1

11.6

6.6

0.068

<0.03

<0.03

0.062

0.072

<0.03

0.076

<0.03

0.102

0.082

0.121

<0.03

0.085

<0.03

<0.03

Chromium

157

5.8

10.3

84.3

118

5.2

145

3.4

188

182

221

6.7

138

6.7

3.9

Copper

53.2

1.2

1.9

26.4

29.3

1.6

45.8

3

56.1

32.7

42.6

1.6

29.8

1.6

1.2

Nickel

0.003

0.002

0.005

0.071

0.003

<0.002

0.003

0.002

0.005

0.005

0.004

0.003

0.055

0.002

<0.002

Mercury

88.6

3.5

6.03

36.4

64

3.82

82.5

4.61

121

87.7

153

4.32

66.6

5.73

4.12

Lead

23.5

5.21

7.72

27.6

31.3

4.11

20.02

6.31

35

26.2

40.3

7.86

28.3

5.27

4.14

Zinc

82.9

15

26.9

80.8

94.8

7.98

81.8

30.7

125

75.4

88.3

23.6

90

12.2

7.72

Organotins (TBT, DDT)

<0.004

<0.004

<0.003

<0.004

<0.004

<0.004

<0.004

<0.003

<0.004

<0.004

<0.004

<0.004

<0.004

<0.004

<0.004

PCBs (sum of ICES 7)

<0.004

<0.004

<0.003

<0.004

<0.004

<0.004

<0.004

<0.003

<0.004

<0.004

<0.004

<0.004

<0.004

<0.004

<0.004

Cadmium

PCBs (sum of 25
congeners)

All sites <0.0001
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Table 5.10 Sediment Contamination Results compared to the Canadian Interim Sediment Quality Guidelines. Yellow indicates exceedance of TEL and Red
indicates exceedance of PEL
Contaminant (mg/kg
unless specified)

Site reference
30

33

37

39

43

49

50

51

52

53

54

55

57

58

59

As

134

8.6

35.5

16.7

47.4

4.5

51.9

14.9

68.7

24.4

37.5

19.3

23.1

11.6

6.6

Cd

0.068

<0.03

<0.03

0.062

0.072

<0.03

0.076

<0.03

0.102

0.082

0.121

<0.03

0.085

<0.03

<0.03

Cr

157

5.8

10.3

84.3

118

5.2

145

3.4

188

182

221

6.7

138

6.7

3.9

Cu

53.2

1.2

1.9

26.4

29.3

1.6

45.8

3

56.1

32.7

42.6

1.6

29.8

1.6

1.2

Hg

000.3

0.002

000.5

0.071

0.003

<0.002

0.003

0.002

0.005

0.005

0.004

0.003

0.055

0.002

<0.002

Ni

88.6

3.5

6.03

36.4

64

3.82

82.5

4.61

121

87.7

153

4.32

66.6

5.73

4.12

Pb

23.5

5.21

7.72

27.6

31.3

4.11

20.2

6.31

35

26.2

40.3

7.86

28.3

5.27

4.14

Zn

82.9

15

26.9

80.8

94.8

7.98

81.8

30.7

125

75.4

88.3

26.6

90

12.2

7.72

PCB (sum of ICES 7
µg/kg)
Acenaphthene (µg/kg)

All sites <0.0001

2.04

<5

14.1

12

9.49

11.5

9.66

<10

<2

8.01

<5

13.1

2.37

<4

<4

Acenaphthylene (µg/kg)

<2

2.1

5.89

7.58

3.29

4.08

2.45

5.13

<2

2.83

2.12

3.8

2.52

<2

<2

Anthracene

<2

<2

<2

2.16

<2

<2

<2

<2

<2

<2

<2

<2

4.85

<2

<2

Beno(a)anthracene
(µg/kg)

<2

<2

<2

6.17

<2

<2

<2

<2

<2

<2

<2

<2

14.6

<2

<2
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Site reference

Contaminant (mg/kg
unless specified)

30

Benzo(a)pyrene (µg/kg)

<2

33
<2

37
<2

39
6.33

43

49

<2

<2

50
<2

Dibenzo(a,h) anthracene
(µg/kg)
Fluoranthene (µg/kg)

51
<2

52

53

54

55

57

58

59

<2

<2

<2

<2

12.7

<2

<2

<2

2.17

<2

<2

21

<2

<2

All sites <5

<2

<2

<2

10.8

<2

<2

<2

Fluorene (µg/kg)

<2
All sites <10

Napthalene (µg/kg)

<30

<30

94.2

153

64.8

102

55.1

93.9

<30

56

42.6

89.5

<30

31.8

<30

Phenathrene (µg/kg)

<10

<10

<10

14.1

<10

<10

<10

<10

<10

<10

<10

<10

21.5

<10

<10
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6

QUANTITY OF MATERIAL TO BE DISPOSED

51.

Material for disposal could arise from either dredging of the seabed to provide a
level surface on which to place a foundation or lay a cable or through the process of
drilling. Initial analysis of geotechnical and geophysical data indicates that it is
unlikely that drilling would be required. Furthermore, drill arisings would fall rapidly
to the seabed in the vicinity of the activity and would not be brought to the surface
for disposal. Therefore, the main focus of this section is to quantify the amount of
material that would be dredged for sea bed levelling. However, drill arising are also
considered as this process would also constitute the disposal of material at sea.

52.

Within the East Anglia THREE ES two approaches for construction are considered: a
Single Phase approach, where the entire project would be constructed in one build
out period and a Two Phased approach, where the project would be built in two
phases of approximately equal sizes. Further detail on this can be found with
Chapter 5 Description of the Development in the East Anglia THREE ES (EATL 2015).

53.

This has implications for the total maximum quantities of sediment which may be
dredged from the sea bed for the purposes of levelling. All numbers provided within
this section are calculated for the Two Phased approach as a greater number of
foundations and cables could be required for this approach which would result in a
greater amount of sea bed levelling. Therefore the ‘worst case’ scenario is provided.

54.

As previously discussed, material to be disposed may arise from a number of
sources. The three main sources being:


Sea bed preparation for foundations;



Drill arising when installing foundations; and



Sea bed levelling for cable installation.

6.1 Sea bed Preparation for Foundations
55.

This section provides calculations for the amount of sediment that could be required
to be dredged from the sea bed to install the different types of foundation. A
number of different foundation types could be deployed across the East Anglia
THREE site however the maximum amount of sediment arising requiring disposal
would occur if all foundation types were gravity base.

6.1.1 Gravity Base Foundations
56.
Due to technical limits of gravity base construction, preparation works may require
excavation of material to a depth of up to 5m below the sea bed. Expected
maximum quantities of sediment arising for sea bed levelling for foundation
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installation is provided in Table 6.1. The project design envelope includes a
maximum of up to 172 wind turbines, six electrical platforms, one accommodation
platform and two meteorological masts, all of which could have gravity base
foundations. In this scenario a maximum volume of 3,543,325m3 could be dredged
from the sea bed (Table 6.1). Further detail on how these quantities have been
calculated can be found in section 5.5.4 of Chapter 5 Description of the Development
within the East Anglia THREE ES (EATL 2015).
Table 6.1 Indicative Gravity Base Excavation Volumes Based on a 5m Deep Excavation of a
Sandwave. For further detail on how these were calculated see section 5.5.4.2 of Chapter 5
Description of the Development in the East Anglia THREE Environmental statement (EATL 2015)
3
Foundations required
Dredged material (m )
172 Wind turbine foundation

3,010,000

Six Offshore electrical platforms (collector and converter stations)

439,350

Installation of accommodation platform

73,225

Two meteorological masts

20,750

Total for disposal

3,543,325

6.1.2 Jacket Foundations
57.
Pin piles could be used to secure jacket foundations in the East Anglia THREE site.
Up to 724 individual pinpiles could be required were this to be the only foundation
type used (four per foundation). Assuming a worst case of 3.5m diameter pin-piles
installed through drilling to a depth of 50m the quantity of sediment that would be
removed from the sediment and underlying geology would be up to 348,285m3
(Table 6.2). Analysis of geophysical and geotechnical data has revealed that it is
unlikely that drilling would be required and a very conservative estimate is that a
maximum of 50% of pin-piles would require drilling. However, figures presented
within Table 6.2 assume all piles would require drilling, as opposed to piling as in this
case drilling represents the ‘worst case scenario’.
Table 6.2 Maximum volume of arisings from Jacket foundations
Foundations required

3

Drilled material (m )

172 Wind turbine foundation

330,967

Six Offshore electrical platforms (collector and converter stations)

11,545

Installation of accommodation platform

1,924
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58.

3

Foundations required

Drilled material (m )

Two meteorological masts

3,848

Total for disposal

348,285

A small amount of sea bed levelling may be required prior to the installation of the
foundation however this is expected to be very limited and of an order of magnitude
less than that required for gravity base foundations.

6.1.3 Suction Caisson Foundations
59.
As with the gravity base foundations, the technical limits of suction caisson
construction preparation works may require excavation of material to a depth of 5m
below the sea bed. The excavation area and associated volumes of material
excavated are provided in Table 6.3. The project design envelope includes up to 172,
25m diameter suction caisson foundations for wind turbine foundations and up to 2
15m diameter caissons for meteorological masts. Suction caissons are not
considered to be suitable foundation solution for the offshore electrical platforms
and the accommodation platform.
Table 6.3 Indicative Suction Caisson Excavation Volume Based on a 5m Deep Excavation of a
Sandwave
3
Foundations required
Drilled material (m )
172 Wind turbine foundation

2,042,500

Six Offshore electrical platforms (collector and converter
stations)

Not considered as a feasible
foundation type

Accommodation platform
Two meteorological masts

13,500

Total for disposal

2,056,000

6.1.4 Monopiles
60.
Monopiles are currently considered as a possible foundation type to be used for the
proposed East Anglia THREE project, and as with piles for jacket foundations
(considered in section 6.1.2) there is a possibility that given certain ground
conditions, there could be a requirement for drilling. The maximum anticipated
amount of material that would be disturbed in this process and which would require
disposal would be 544,375m3 (Table 6.4). As with suction caisson foundations,
monopiles are not considered to be a suitable foundation solution for the offshore
electrical platforms and the accommodation platform.
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Table 6.4 Sediment which would be displaced through drilling of monopiles
3
Foundations required
Drilled material (m )
172 Wind turbine foundation

540,354

Six Offshore electrical platforms (collector and converter stations)

Not considered as a
feasible foundation type

Accommodation platform
4,021

Two meteorological masts
Total for disposal

61.

544,375

In conclusion it can be demonstrated that the greatest amount of material arising
from the construction of the proposed East Anglia THREE project would occur if a
gravity base solution was chosen for all foundations.

6.2 Material Arising from Cable Installation
6.2.1 Export Cable Corridors
62.
To investigate the likely quantities of sand wave levelling required prior to the
installation of the interconnector and export cables, a comparison has been made
with the work undertaken for the East Anglia ONE Offshore Windfarm project.
63.

It has been assumed that any sand wave with a slope greater than 10 o would require
sand wave levelling. This assumption is based on the fact that cable installation
equipment generally becomes ineffective where angle of slopes become greater
than 10o to 15o.

64.

Levelling activities within the sea bed areas characterised by these sand waves were
estimated to require the excavation of up to 200,000m3 of sediment as outlined in
the East Anglia ONE Site Characterisation report (EAOL 2012). This equates to a
volume of 58,997m3 per square kilometre of sea bed.

65.

Figure 5 of the East Anglia THREE ES (EATL 2015) shows the sea bed areas within the
East Anglia ONE and East Anglia THREE offshore cable corridors where sand waves
with side slopes greater than 10 ͦare present. This has been determined using
bathymetry data at a resolution of 4m.

66.

The total area of steep sandwaves (as displayed in red in this figure) within both the
export cable corridor and the interconnector cable corridor (with a slope greater
than 10o) was measured using ArcGIS 10.3.
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67.

The East Anglia ONE export cable corridor covered a total sea bed area of 283km2.
Sand waves with side slopes greater than 10o occupied 3.4km2 (approximately 1.2%)
of the total area within the East Anglia ONE export cable corridor (Table 6.5).

68.

The East Anglia THREE export cable corridor covers an area of 453.6km2. 5.5km2 is
occupied by steep sandwaves which is also approximately 1.2% of the total export
cable corridor area.

69.

The East Anglia THREE export cable corridor is approximately 1.6 times larger than
that of the East Anglia ONE export cable corridor, and therefore it is reasonable to
assume that, given the percentage area covered by steep sand waves is the same,
the dredged volume of material would be approximately 1.6 times greater (exact
figures are displayed in Table 6.5).
Table 6.5 Sand wave presence within the East Anglia ONE and East Anglia THREE cable corridors

Sea bed area (km2)

Sand
waves >
10° side
slopes

Total
corridor

Percentage
of sea bed
with sand
waves >
10° side
slopes

East Anglia ONE export
cable corridor

3.39

282.61

1.2%

5,8997

200,000

East Anglia THREE export
cable corridor

5.50

453.61

1.2%

5,8997

324,484

East Anglia THREE
interconnector cable
corridor (including area of
overlap with East Anglia
THREE export cable
corridor)

2.50

238.14

0.9%

5,8997

147,493

East Anglia THREE
interconnector cable
corridor (excluding area of
overlap with East Anglia
THREE export cable
corridor)

1.04

117.49

1.0%

5,8997

61,357

East Anglia ONE site

5.448

300.088

0.02

1.82%

136,000

Description
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Description

East Anglia THREE site

Sea bed area (km2)

Sand
waves >
10° side
slopes

Total
corridor

Percentage
of sea bed
with sand
waves >
10° side
slopes

1.987

304.943

0.01

Estimated volume of
sediment released
(m3)
Per
square
km

Total

0.65%

136,000*

* Although there are far less sandwaves with slopes greater than 10 ͦ in the East Anglia THREE site
than within the East Anglia ONE site, a precautionary approach has been taken whereby it has been
assumed that approximately the same maximum amount of sea bed levelling would be required.

6.2.2 Interconnector Cable Corridor
70.
The percentage area of steep sandwaves within the East Anglia THREE
interconnector cable corridor (both including the overlap with the East Anglia THREE
export cable corridor and excluding it) is slightly less. However, to be conservative
the 1.2 conversion rate was used as per the method presented above, thus giving a
potential over estimate of the material requiring disposal.
71.

This provides a meaningful basis for the assessment of the sand wave clearance for
the installation of the East Anglia THREE export and interconnector cables by means
of cross-comparison with the rates of clearance assumed for the East Anglia ONE
project.

6.2.3 East Anglia THREE Site
72.
Construction of the proposed East Anglia THREE project would involve the
installation of up to 550km of inter-array cables within the East Anglia THREE site.
This is the exact length of cabling proposed for the East Anglia ONE site, therefore,
allowing a direct comparison between East Anglia ONE and the proposed East Anglia
THREE project. The East Anglia ONE Site Characterisation document (EAOL 2012)
proposed that up to 136,000m3 of sediment would be dredged from the sea bed in
order to level it prior to installation of the East Anglia ONE inter-array cables.
73.

The combined area of all the steep sandwaves within the East Anglia ONE and East
Anglia THREE sites was measured in ArcGIS 10.3 and as shown in Table 6.6 there is
approximately 2.79 times the area of steep sandwaves in East Anglia ONE as there is
in the East Anglia THREE site. This can been seen by the greater amount of red area
in East Anglia ONE site than the East Anglia THREE site (Figure 5).

74.

Therefore, it could be assumed that approximately 2.79 times as much dredged
material would be required for the East Anglia ONE site as the East Anglia THREE site.

Development Consent Order
November 2015

East Anglia THREE Offshore Windfarm

Document 8.18
Page 29

Back calculating this indicates that approximately 49,720m3 of seabed dredging
would be required to install the inter-array cables.
75.

However, EATL has taken a very precautionary approach and decided that the up to
136,000m3 (that required for East Anglia ONE) could be dredged from the East Anglia
THREE site. By being precautionary and using an over estimate of the quantity of
material assumed to be dredged from the sea bed EATL have allowed for the greater
amount (by up to 110km) of additional platform link cable which was not considered
within the East Anglia ONE ES.
Table 6.6. Sand wave presence within the East Anglia ONE and East Anglia THREE sites
Steep
Sandwaves
2
per m

2

Sea bed area (km )
Description
Sand waves >
10° side slopes
East Anglia
ONE

Percentage of sea
bed with sand waves
> 10° side slopes

Total
volume of
sediment
(m3)

Site area

5.448

300.088

0.0182

1.82%

136,000

1.987

304.943

0.0065

0.65%

49,720

East Anglia
THREE
Ratio
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6.3 Daily Disposal Amounts
76.

It is anticipated, that a maximum of 52,000m3 of sediment would be disposed of per
day. This is based on two sea bed preparations for gravity base foundations
occurring concurrently where sea bed conditions include 5m sandwaves.

77.

It is anticipated that construction of the offshore elements of the East Anglia THREE
site and offshore cable corridor would either be over a 41 month period under a
Single Phase approach or a 42 month period under a Two Phased approach (See
Table 5.34 and Table 5.37 in the East Anglia THREE ES (EATL 2015)) and therefore it
can be expected that the disposal rate quoted above would only happen for limited
and discrete periods within the construction phase.
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7

POTENTIAL IMPACTS OF DISPOSAL

78.

The impact of disposal of material within the East Anglia THREE site and offshore
cable corridor has been incorporated into impacts assessed within the East Anglia
THREE EIA and presented within the ES (EATL 2015); specifically within Chapter 7
Marine Geology, Oceanography and Physical Processes, Chapter 8 Marine Water and
Sediment Quality and Chapter 10 Benthic Ecology. It should be noted however that
the impacts presented within the ES assess the impacts of the project as a whole and
so the specific parts of the assessment that consider disposal of sediment have been
drawn out and are presented below.

79.

As discussed in section 2, the worst case scenario considers that all dredged material
would be disposed of at the sea surface. Drilled material would not be disposed of in
this way.

80.

Assessment methodology for sediment and seabed changes associated with the
installation of foundations, inter-array cables and the export cable are provided in
Chapter 7 Marine Geology, Oceanography and Physical Processes, Section 7.4.3.

81.

The assessment of significance has been based on the following sensitivity and value;


Tolerance to an effect (i.e. the extent to which the receptor is adversely affected by a
particular effect);



Adaptability (i.e. the ability of the receptor to avoid adverse impacts that would
otherwise arise from a particular effect); and



Recoverability (i.e. a measure of a receptor's ability to return to a state at, or close
to, that which existed before the effect caused a change).

82.

The sensitivity and value of discrete morphological receptors have been assessed
using expert judgement and described with a standard semantic scale, definitions
are provided in Table 7.12 and Table 7.13 of Chapter 7 Marine Geology,
Oceanography and Physical Processes.

83.

The magnitude of effect is dependent upon its;


Scale (i.e. size, extent or intensity);



Duration;



Frequency of occurrence; and



Reversibility (i.e. the capability of the environment to return to a condition
equivalent to the baseline after the effect ceases).
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84.

The magnitude of effect has been assessed using expert judgement and described
with a standard semantic scale. Definitions for each term are provided in Table 7.14
in Chapter 7 Marine Geology, Oceanography and Physical Processes.

85.

Within Chapter 7 Marine Geology, Oceanography and Physical Processes of the
Environmental Statement (EATL 2015), impacts on the physical characteristics of the
site have been assessed. The impacts which contain relevant information for this
assessment are as follows:

86.

87.



Changes in suspended sediment concentrations due to foundation installation
(Section 7.6.1.1.);



Changes in sea bed levels due to foundation installation (Section 7.6.1.2);



Changes in suspended sediment concentrations during inter-array, platform link
and interconnector cable installation (Section 7.6.1.3);



Changes in sea bed levels due to inter-array, platform link and interconnector
cable installation (Section 7.6.1.3);



Changes in suspended sediment concentrations during export cable installation
(Section 7.6.1.5); and



Changes in sea bed levels due to export cable installation (Section 7.6.1.6).

Chapter 8 Marine Water and Sediment Quality of the Environmental Statement
(EATL 2015) incorporates the potential effects of disposal on water and sediment
quality. The impacts which contain relevant information for this assessment are as
follows:


Change in water quality due to re-suspension of sediments during construction
of the East Anglia THREE site (foundation installation and inter-array cabling);
and



Change in water quality due to re-suspension of contaminants within sediment.

Chapter 10 Benthic Ecology of the Environmental Statement incorporates the
potential effects of disposal on the biological characteristics of the project. The
impacts which contain relevant information for this assessment are as follows:


Increased suspended sediment concentrations; and



Re-mobilisation of contaminated sediments.
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7.1 Potential Impacts of sediment disposal on Physical Characteristics.
88.

The installation of wind turbine foundations and electrical cables has the potential to
disturb sediments from: (i) the sea bed (surface or shallow near-surface sediments);
and (ii) from several tens of metres below the sea bed (sub-surface sediments),
depending on installation type and method.

7.1.1 Changes in Suspended Sediment Concentrations due to Foundation Installation
89.
The assessment provided in Chapter 7 Marine Geology, Oceanography and Physical
Processes of the East Anglia THREE ES (EATL 2015) is supported by an evidence-base
obtained from research into the physical impacts of marine aggregate dredging on
sediment plumes and sea bed deposits (Whiteside et al. 1995; John et al. 2000;
Hiscock and Bell 2004; Newell et al. 2004; Tillin et al. 2011; Cooper and Brew 2013).
90.

Modelling simulations undertaken for East Anglia ONE using the Delft3D plume
model (ABPmer 2012) confirm the above expert-based assessments of suspended
sediment concentrations arising from disturbance of surface and shallow nearsurface sediments.

7.1.1.1 Sea bed and Shallow Near-Bed Sediments
91.
Sea bed sediments and shallow near-bed sediments which are dredged from the East
Anglia THREE site and then released at the sea surface would cause localised and
short term increases in suspended sediment concentrations, at the point of its
discharge back into the water column.
92.

The disturbance effects are likely to last for no more than a few days. The worst
case scenario for the total volume released within the East Anglia THREE site due to
foundation installation would be up to 3,543,325m3 (Table 6.1).

93.

Expert-based assessment suggests that, due to the sediment grain sizes present
across the proposed windfarm site (see section 5), the majority of material released
at the water surface from the dredger vessel would rapidly (order of minutes or tens
of minutes) fall to the sea bed as a highly turbid dynamic plume immediately upon
its discharge.

94.

Some of the finer sand fraction from this release and the very small proportion of
muds that are present are likely to stay in suspension for longer and form a passive
plume which would become advected by tidal currents. Due to the sediment sizes
present, this is likely to exist as a measureable but modest concentration (tens of
mg/l) plume for around half a tidal cycle and sediment would fall to the sea bed in
relatively close proximity to its release within a short period of time.

95.

East Anglia ONE modelling showed that away from the immediate release locations,
where suspended sediment concentrations were very high (orders of magnitude in
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excess of natural background levels) for a very short duration (seconds to minutes)
as the dynamic plume falls to the bed, elevations in suspended sediment
concentration above background levels within the passive plume were low (<10mg/l)
and within the range of natural variability. Net movement of fine grained material
retained within the passive plume was to the north, in accordance with the direction
of residual tidal flow. Sediment concentrations returned to background levels
rapidly after cessation of the release into the water column.
96.

Given this finding from the modelling of consecutive installation of fifteen wind
turbine foundations, it is expected that effects from installation across the whole
East Anglia THREE site would be similar, although with the point of release moving
across the site with progression of the construction sequence. Indeed, the wave
conditions across the East Anglia THREE site are more severe, suggesting that the
passive plume would be similar or lower in concentration than that previously
considered for East Anglia ONE.

7.1.1.2 Sub-surface Sediments
97.
Deeper sub-surface sediments within the East Anglia THREE site would become
disturbed during any drilling activities that may be needed at the location of each
monopile or jacket (with pin piles). Initial geotechnical studies of the East Anglia
Zone suggest that piles would not require drilling, however, until more detailed
geotechnical assessments are carried out, the possibility of drilling must be
considered at some locations. The worst case scenario for the total volume released
during the construction phase with the maximum number of wind turbines and
other infrastructure using monopiles or jackets, would consist of a total volume of
555,921 (Table 6.2). The majority of these arisings would stay within the location of
each foundation; however, if mounds were formed that required removal this
material would be dredged from the sea bed and disposed of within the proposed
disposal site (Figure 1).
98.

This process would cause localised and short term increases in suspended sediment
concentrations at the point of discharge of the drill arisings.

99.

The disturbance effects at each structure location are likely to last for no more than
a few days of construction activity. Although the sub-surface sediment release
quantities involved under a worst case scenario are considerably lower than those
involved in the worst case scenario for the surface and near-bed sediments, the
sediment types would differ, with a larger proportion of finer materials.

100.

The sediment types likely to be encountered have been estimated from the two
available borehole logs that are located directly within the East Anglia THREE site.
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101.

Expert-based assessment suggests that the coarser sediment fractions (medium and
coarse sands and gravels) and aggregated ‘clasts’ of finer sediment would settle out
of suspension in relatively close proximity to the foundation location, whilst
disaggregated finer sediments (fine sands and muds) would be more prone to
dispersion across a wider area. Due to the small quantities of sediment release
involved, however, these disaggregated finer sediments are likely to be widely and
rapidly dispersed, resulting in only low elevations in suspended sediment
concentration and low changes in bed level when they ultimately come to rest on
the sea bed.

7.1.1.3 Assessment of Effect Magnitude and / or Impact Significance
102. Given that the expert-based assessments of the dynamic and passive plume effects
on suspended sediment concentrations for the proposed East Anglia THREE project
are consistent with the findings of the earlier modelling studies for the East Anglia
ONE project, there is high confidence in the assessment of effects.
103.

Within the East Anglia THREE ES it is concluded that the worst case changes in
suspended sediment concentrations due to foundation installation are likely to have
magnitudes of effect as set out in (Table 7.1).
Table 7.1 Magnitude of effect on suspended sediment concentrations under worst case scenario
Magnitude
Location
Scale
Duration
Frequency
Reversibility
of effect
Near-field*

High

Negligible

Negligible

Negligible

Medium

Far-field

Low

Negligible

Negligible

Negligible

Low

* The near-field effects are confined to a small area (likely to be of the order of several hundred

metres up to a kilometre from each foundation location), and would not cover the East Anglia THREE
site.

104.

The effects on suspended sediment concentrations due to foundation installation for
the proposed East Anglia THREE project do not directly impact upon the identified
receptor groups for marine geology, oceanography and physical processes, so there
is no impact associated with the proposed project.

7.1.2 Changes in Sea bed Levels Due to Foundation Installation
105. The increases in suspended sediment concentrations associated with the impact
discussed in section 7.1.1 have the potential to result in changes in sea bed levels as
the suspended sediment deposits on the surrounding sea bed potentially raising the
sea bed level slightly. There would be different settling rates for the sediment types
associated with the sea bed and shallow near-bed sediment disturbance and the
deeper sub-surface sediment disturbance, so each is discussed in turn.
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7.1.2.1 Sea bed and Shallow Near-bed Sediments
106. Expert-based assessment suggests that the coarser sediment would rapidly (within
the order of minutes or tens of minutes) fall to the bed as a highly turbid dynamic
plume immediately upon its discharge, forming a deposit (‘mound’) local to the point
of release. Due to the sediment grain sizes observed across the site (predominantly
medium sand or coarser, with very little fine sand or muds), a large proportion of the
disturbed sediment would behave in this manner.
107.

When the medium sand and courser material settle out the resulting mound would
be a measureable protrusion from the sea bed (likely order of tens of centimetres to
a few metres in height) but would remain highly localised to the release point. The
material within the mound would be similar to that on the existing sea bed and
therefore there would be no significant change in sediment type.

108.

Plume modelling suggests that fine sand and muds are likely to form a passive
plume and become more widely dispersed before settling on the sea bed. Expertbased assessment suggests that due to the dispersion by tidal currents, the thickness
of deposits across the wider sea bed area would be very small (within the order of
millimetres).

7.1.2.2 Sub-surface Sediments
109. Expert-based assessment suggests that due to the finer-grained nature of any subsurface sediment released into the water column from drilling, there would be
greater dispersion across a wider area, in keeping with the pattern of the tidal
ellipses.
110.

The bed level changes that are anticipated would move across the site with
progression of the construction sequence as the point of sediment release (and
hence geographic location of the zone of effect) changes with the installation at
different locations.

111.

A very conservative worst case scenario has also been considered whereby the
sediment released from the drilling is assumed to be wholly in the form of
aggregated ‘clasts’ of finer sediment that remain on the sea bed (at least initially),
rather than being disaggregated into individual fine-grained sediment components
immediately upon release. Under this scenario, the worst case assumes that a
‘mound’ would reside on the sea bed near the site of its release.

112.

The footprint of an individual mound arising from the 10m diameter monopiles used
for 7MW turbines would be 1,396m2 (or 240,188m2 for the whole East Anglia THREE
site) and the footprint of an individual mound arising from the 12m diameter
monopiles used for 12MW turbines would be 2,011m2 (or 201,067m2 for the whole
East Anglia THREE site).
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113.
7.1.2.3 Assessment of effect magnitude and/or impact significance
114. It was concluded in the East Anglia THREE EIA that the worst case changes in bed
levels due to sediment disposal are likely to have a magnitude of effect as set out in
Table 7.2.

Table 7.2 Magnitude of effects on bed level changes under worst case scenario
Location

Scale

Duration

Frequency

Reversibility

Magnitude
of Effect

(1) Sea bed level changes due sediment deposition under the worst case sediment dispersal
scenario
Near-field*

Medium

Negligible

Negligible

Negligible

Low

Far-field

Negligible

Negligible

Negligible

Negligible

Negligible

(2) Sea bed level changes due sediment deposition under the worst case sediment mound scenario
Near-field
Far-field

+

Medium

Medium High

High

Medium

Medium-High

Negligible

Negligible

Negligible

Negligible

Negligible

* The near-field effects are confined to a small area of sea bed (likely to be of the order of several
hundred metres up to a kilometre from each foundation location), and would not cover the whole
East Anglia THREE site.
+
The near-field effects are confined to a small area of sea bed (likely to be immediately adjacent to
each turbine location), and would not cover the whole East Anglia THREE site.

115.

It was concluded that the overall impact of foundation installation activities on sea
bed levels would be no impact.

7.1.3 Changes in Suspended Sediment Concentrations During Inter-array, Platform Link
and Interconnector Cable Installation
116. The installation of the inter-array, platform link and interconnector cabling has the
potential to change suspended sediment levels through sebed levelling by dredging
and subsequent disposal of material from any large sand waves that may be present
along the route of any inter-array, platform link and interconnector cables prior to
cable installation. The dredged material would then be released within the proposed
disposal site.
117.

The types and magnitudes of effects that could be caused have previously been
assessed within an industry best practice document on cabling techniques (BERR
2008). This document has been used alongside expert-based judgement and analysis
of site conditions to inform the assessments presented below.

7.1.3.1 Assessment of effect magnitude and / or impact significance
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118.

It is anticipated using expert-based assessment that the changes in suspended
sediment concentration due to inter-array, platform link and interconnector cable
installation would be lower than those arising from the disturbance of sea bed
surface and near-bed sediments during foundation installation activities including
sea bed preparation.

119.

This is because the overall sediment release volumes would be low and confined to
near the sea bed (rather than higher in the water column) along the alignment of the
inter-array cables, and the rate at which the sediment is released into the water
column from the jetting process would be relatively slow.

120.

Using this basis, the worst case changes in suspended sediment concentrations due
to inter-array cable, platform link and interconnector installation are likely to have
the following magnitudes of effect (Table 7.3).
Table 7.3 Magnitude of effect on suspended sediment concentrations due to inter-array, platform
link and interconnector cable installation under worst case scenario
Location

Scale

Duration

Frequency

Reversibility

Magnitude
of Effect

Near-field*

Low

Negligible

Negligible

Negligible

Low

Far-field

Negligible

Negligible

Negligible

Negligible

Negligible

*The near-field effects are confined to a small area (likely to be of the order of several hundred
metres up to a kilometre from the inter-array cable), and would not cover the East Anglia THREE
site.

121.

It was concluded that the overall impact of cable installation activities on suspended
sediment concentration would be no impact.

7.1.4 Changes in Sea Bed Levels due to Inter-array Platform Link and Interconnector
Cable Installation
122. The increases in suspended sediment concentrations associated with the impact
above (section 7.2.1) have the potential to result in changes in sea bed levels as the
suspended sediment deposits on the sea bed.
7.1.4.1 Assessment of effect magnitude and / or impact significance
123. Given that the changes in suspended sediment concentration due to inter-array,
platform link and interconnector cable installation would be less than those arising
from the disturbance of sea bed and near-bed sediments during foundation
installation activities, so the bed level changes would also be lower.
124.

Using this as a basis, the worst case changes in bed levels due to inter-array,
platform link and interconnector cable installation are likely to have the following
magnitudes of effect (Table 7.20):
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Table 7.4 Magnitude of effect on bed level changes due to inter-array, platform link and
interconnector cable installation under worst case scenario
Location

Scale

Duration

Frequency

Reversibility

Magnitude
of Effect

Near-field*

Low

Negligible

Negligible

Negligible

Low

Far-field

Negligible

Negligible

Negligible

Negligible

Negligible

*The near-field effects are confined to a small area of sea bed (likely to be of the order of several
hundred metres up to a kilometre from the inter-array cable), and would not cover the whole East
Anglia THREE site.

125.

It was concluded that the overall impact of cable installation activities on sea bed
levels would be no impact.

7.1.5 Changes in suspended sediment concentrations during export cable installation;
126. The installation of the export cabling has the potential to disturb the sea bed down
to a sediment thickness of up to 5m, either directly through the installation method
chosen, or through sea bed levelling of any large sand waves that may be present
along the export cable corridor prior to cable installation. The release of sediment
from both of these construction phase activities, with the release points being along
the export cable corridor, has been considered here.
127.

To investigate the likely magnitude of sand wave levelling needed for export cable
laying during construction of the proposed East Anglia THREE project, comparison
has been made with the work undertaken for the East Anglia ONE project as
described in section 6.2 .

128.

The types and magnitudes of effects that could be caused have previously been
assessed within an industry best practice document on cabling techniques (BERR
2008) and are detailed in Chapter 7 Section 7.6.1.5.1.

7.1.5.1 Assessment of effect magnitude and / or impact significance
129. As the dredged material would be deposited only in the section of the offshore cable
corridor that is within the Zone and therefore in water depths which are similar to
the East Anglia THREE site (Figure 1), it is concluded that the impacts are likely to be
of a similar magnitude to those created by installation of the inter-array, platform
link and interconnector cables and therefore be of a low magnitude in the near field
and of negligible magnitude in the far field.
130.

Using this as a basis, the worst case changes in suspended sediment concentrations
due to export cable installation are likely to have the following magnitudes of effect
(Table 7.5):
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Table 7.5 Magnitude of effect on suspended sediment concentrations due to export cable
installation (including any sand wave levelling) under worst case scenario
Location

Scale

Duration

Frequency

Reversibility

Magnitude
of Effect

Near-field*
(offshore)

Low

Negligible

Negligible

Negligible

Low

Far-field

Negligible

Negligible

Negligible

Negligible

Negligible

* The near-field effects are confined to a small area (likely to be of the order of several hundred
metres up to a kilometre from the export cable corridor), and would not cover the whole export
cable corridor.

131.

It was concluded that the overall impact of cable installation activities on suspended
sediment concentration would be no impact.

7.1.6 Changes in sea bed levels due to offshore export cable installation
132. The increases in suspended sediment concentrations associated with the impact
described in section 7.1.5 have the potential to result in changes in sea bed levels as
the suspended sediment deposits on the sea bed.
7.1.6.1 Assessment of effect magnitude and / or impact significance
133. Given that the changes in suspended sediment concentration due to offshore export
cable installation would be lower than those arising from the disturbance of sea bed
and near-bed sediments during foundation installation activities, so the magnitude
of bed level changes would also be lower, although the location of effect would
differ as the majority would be focused along the export cable corridor.
134.

Using this as a basis, the worst case changes in sea bed levels due to export cable
installation are likely to have the following magnitudes of effect (Table 7.6):
Table 7.6 Magnitude of effect on sea bed level changes due to export cable installation under the
worst case scenario
Location

Scale

Duration

Frequency

Reversibility

Magnitude
of Effect

Near-field*

Low

Negligible

Negligible

Negligible

Low

Far-field

Negligible

Negligible

Negligible

Negligible

Negligible

* The near-field effects are confined to a small area of sea bed (likely to be of the order of several
hundred metres up to a kilometre from the export cable corridor), and would not cover the whole
export cable corridor.

135.

It was concluded that the overall impact of cable installation activities on sea bed
levels would be no impact.

7.1.7 Cumulative impacts
136. Due to the negligible magnitude of effects at the far-field scale all potential
cumulative impacts with other projects or activities are considered to be negligible.
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7.1.8 Summary of Impacts of sediment disposal on Physical Characteristics.
137. As the conclusion of all relevant impacts on physical characteristics was that there
would be no impact it is unlikely that there would be any discernible effect on the
physical characteristics of the proposed East Anglia THREE disposal site should it be
designated.

7.2 Potential Impacts of sediment disposal on Water and Sediment Quality
7.2.1 Change in Water Quality due to Re-suspension of Sediments
138. Disposal of sediment within the proposed disposal site has the potential to change
water quality. This impact is considered in detail in Chapter 8 Marine Water and
Sediment Quality of the East Anglia THREE ES (EATL 2015).
139.

Overall, the marine area in which the proposed disposal site is located is considered
to be of low sensitivity to re-suspension of sediments. The magnitude of the effect
of releasing sediment at the sea surface is considered to be low during the seabed
preparation for foundations; although large amounts of sediment are likely to be
released, the associated plume would be within natural variations of suspended solid
concentrations. Conditions would, however, return to baseline following cessation
of activities. The magnitude of effect is considered to be negligible during
installation of the electrical cables due to the smaller amounts of released material
compared to foundation installation (see Chapter 6).

140.

Therefore, based on the above, the overall impact of Re-suspension of sediment is
predicted to be negligible (See Chapter 8 Marine Water and Sediment Quality
construction impacts 1 to 3 in section 8.6.1 for the detailed assessment of these
impacts).

7.2.2 Change in water quality due to re-suspension of contaminants within sediment
141. The disposal of dredged material at the sea surface has the potential to release
sediment-bound contaminants, such as heavy metals and hydrocarbons into the
water column. The data in Table 5.5 and Table 5.6 show that levels of contaminants
observed within the East Anglia THREE site (site 49) are very low, with
concentrations of all metals below Cefas Action Level 1 and Canadian Sediment
Quality Guideline TEL values. Concentrations of Acenaphthene and Napthalene
marginally exceed Cefas Action Level 1 at site 49; however, both results were well
below the Canadian Sediment Quality PEL. Contaminant levels were generally low at
all sites sampled. Even though up to 26,000m3 of sediment could be released at each
foundation, the magnitude of effect is considered to be low.
142.

In the offshore cable corridor, concentrations of contaminants are generally higher
than those within the East Anglia THREE site, with a number of samples exceeding
the Cefas Action Level 1 and Canadian Sediment Quality Guideline TEL value for a
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number of metals, as well as several hydrocarbons. Concentrations of arsenic also
exceed Cefas Action Level 2 at one site and the Canadian Sediment Quality Guideline
PEL value at three sites, the highest of which was recorded at site 30 which is within
the offshore cable corridor (Figure 4). These high levels have been attributed to the
local geology and natural weathering of rock (Section 8.5 of Chapter 8 Water and
Sediment quality of the East Anglia THREE ES ) and due to the distance offshore they
are less likely to have occurred as a result of anthropogenic effects.
143.

Through the embedded mitigation outlined in section 8.3.3 of Chapter 8 Marine
Water and Sediment Quality of the East Anglia THREE ES EATL hope to ensure that
any contaminated sediment from, or within the vicinity of site 30 does not affect
water quality.

144.

Site 30 is in an area with few steep sandwaves (Figure 5) and therefore it is unlikely
that sea bed levelling for cable installation would be required in that area. Should
dredging be required at this site EATL would collect further data to assess the area
affected by elevated arsenic levels and if found to be extensive would agree with the
MMO a strategy for the disposal of material from this area to minimise impacts. This
may include disposal of material on land.

145.

Increased concentrations of suspended sediment resulting from the installation of
the export cables are predicted to be significantly less than those for the
foundations, as the dredging activity would be less concentrated, would occur in a
linear fashion and would be short-lived. Furthermore, it is likely that the
requirement for sea bed levelling in the inshore areas where the higher levels of
contaminants are found, as shown in samples 50, 52 and 54 (Table 5.5 and Table 5.6
and Figure 4) would be very limited as these areas do not contain steep sandwaves
(See Figure 5).

146.

As a result, only low levels of contamination would be present within the disposed
sediment and those which are present would be rapidly dispersed and are unlikely to
cause an exceedance of water quality standards. Therefore, for cable installation,
the magnitude of effect is predicted to be low.

147.

Overall therefore, the magnitude of effect on levels of contaminants within the
water column is predicted to be low. Since the receptor is considered to be low
sensitivity, the re-suspension of contaminated sediment from construction activities
is expected to have a negligible impact.

7.2.3 Cumulative Impacts
148. As the impacts of the project alone are negligible it is considered that any potential
cumulative impacts on water quality would be negligible.
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7.2.4 Summary of Impacts of Sediment Disposal on Water and Sediment Quality.
149. As the conclusion of all relevant impacts on water and sediment quality was that
they would be of negligible significance it is likely that, should the proposed East
Anglia THREE disposal site be designated, only negligible impacts to water and
sediment quality would occur.

7.3 Potential Impacts of sediment disposal on Benthic Ecology
150.

Chapter 10 Benthic Ecology of the East Anglia THREE ES (EATL 2014) provides a
detailed assessment of the impacts of the project on benthic habitats and species.
Provided below is a summary of the important findings which relate to the disposal
of sediment.

7.3.1 Increased Suspended Sediment Concentrations
151. Increases in suspended sediment concentrations within the water column may occur
if sediment is disposed of in the proposed East Anglia THREE disposal site. This
increase has the potential to affect the benthos through blockage to the sensitive
filter feeding apparatus of certain species and / or smothering of sessile species upon
deposition of the sediment.
152.

The worst case scenario results in an excavation of a maximum 3,543,325m3 of
seabed sediment due to foundation sea bed preparation and 385,841m3 from sea
bed preparation for cable installation with this sediment being released into the
water column (Table 6.1) at the sea surface. Foundations and cables would be
installed over a minimum 41 months (under a Single Phased Approach) and a
maximum 42 months (Under a Two Phased approach) period with a maximum of
two sea bed preparation events for foundations within a 24 hour period.

7.3.1.1 The East Anglia THREE site
153. As discussed in section 5.1 the mean grain size of sea bed sediments across the East
Anglia THREE site is in the range 0.21 – 0.36mm (medium sand). Very small
percentages of gravels and muds were present. The material released at the water
surface from the dredger vessel would rapidly (seconds to minutes) fall to the sea
bed as a highly turbid dynamic plume immediately upon its discharge. The finer sand
fraction and the very small proportion of muds are likely to stay in suspension for
longer (see sections 5 and 7.2).
154.

Taking a conservative approach, the magnitude of the impact of increased
suspended sediment concentrations is considered to be medium in the near field
(confined to a small area likely to be of the order of a few hundred metres from each
foundation location) and of low magnitude in the far field (<1km). In order to
comply with the worst case approach a medium level of magnitude is taken through
to the assessment.
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155.

Potential receptors to the impacts of increased suspended sediment and smothering
include three biotopes identified within the East Anglia THREE site shown in Table
7.7 .

156.

Of the biotopes identified as present across the East Anglia THREE site, none are
considered to be sensitive to increased suspended sediment concentrations and all
are considered to have low sensitivity to smothering by sediment deposition (Table
7.7). Furthermore, the deposited sediment layer is only likely to be in the region of
0.2mm thick, which is far less than the amount considered during sensitivity
assessments and is far less than would be expected to occur under natural variation.
Therefore, the sensitivity of biotopes within the East Anglia THREE site to increased
suspended sediment concentrations and smothering is considered to be low.
Table 7.7 Biotope sensitivities to increased suspended sediment within the East Anglia THREE site
extrapolated from assessments of level four of the biotope classification
Biotope

Biotope description

Tolerance

Recoverability

Sensitivity

Increased Suspended Sediment Concentrations
SS.SSa.CFiSa

Circalittoral fine sand

High

High

Not sensitive

SS.SCS.CCS

Circalittoral coarse sediment

High

High

Not sensitive

SS.SMU.CSaMu

Circalittoral sandy mud

High

High

Not sensitive

SS.SSa.CFiSa

Circalittoral fine sand

Moderate

High

Low

SS.SCS.CCS

Circalittoral coarse sediment

Moderate

High

Low

SS.SMU.CSaMu

Circalittoral sandy mud

Moderate

High

Low

Smothering

157.

It was therefore concluded within Chapter 10 Benthic Ecology of the East Anglia
THREE ES (EATL 2015) that the medium magnitude, low value of receptor and a low
sensitivity could be considered to amount to an impact that is of minor adverse
significance.

7.3.1.2 Offshore cable corridor
158. Considering the findings of the relative assessments discussed above in sections
7.1.5 and 7.1.6 the magnitude of the impact of disposed sediment on benthic
ecology is considered to be low in the offshore section of the offshore cable corridor
and therefore this section is being proposed as a disposal site.
159.

Of the biotopes which have been identified as present within the offshore cable
corridor through the East Anglia ONE export cable corridor survey, the East Anglia
THREE survey and through the East Anglia Zone survey, none are considered to be
sensitive to increased suspended sediment concentrations or smothering by
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deposition of material (Table 7.8). Therefore, the sensitivity of biotopes in the
offshore cable corridor is considered as low.
160.

Furthermore, none of the habitats identified would be considered rare or of high
value.

Table 7.8. Biotope sensitivities to suspended sediment and smothering within the offshore cable
corridor (MarLIN website) level three sensitivities are extrapolated from level four and five
biotopes assessments. *
Biotope

Tolerance

Recoverability

Sensitivity

SS.SCS.ICS

High

Very high

Very low

SS.SMx.IMx

High

Very high

Very low

SS.SSa.IMuSa

High

Very high

Very Low

SS.SMu.ISaMu

High

Very high

Very low

SS.SCS.CCS.MedLumVen

Moderate

High

Low

SS.Smx.CMx.MysThyMx

Moderate- Low

High

Low

SS.SCS.ICS.HeloMsim

Moderate

High

Low

SS.SSa.CFiSa.ApriBatPo

Moderate

High

Low

SS.SSa.CMuSa.AalbNuc

Moderate

High

Low

SS.Ssa.CFiSa.EpusOborApri

Moderate

High

Low

SS.SBR.PoR.SspiMx

High

High

Not sensitive

SS.SCS.ICS

High

Very high

Very low

SS.SMx.IMx

Moderate

High

Low

SS.SSa.IMuSa

High

Very high

Very low

SS.SMu.ISaMu

Very high

Not relevant

Not sensitive

SS.SCS.CCS.MedLumVen

Moderate

High

Low

SS.Smx.CMx.MysThyMx

Moderate- low

High

Low

SS.SCS.ICS.HeloMsim

Moderate

High

Low

SS.SSa.CFiSa.ApriBatPo

Moderate

High

Low

SS.SSa.CMuSa.AalbNuc

Moderate

High

Low

SS.Ssa.CFiSa.EpusOborApri

Moderate

High

Low

SS.SBR.PoR.SspiMx

High

High

Not sensitive

Increased suspended sediment

Sediment deposition

*All Biotopes identified in Table 7.7 were also present within the offshore cable corridor
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161.

When considering biotopes within the section of offshore cable corridor which is
being proposed for designation as a disposal site a low magnitude and of low
sensitivity can be considered to amount to an impact that is of minor adverse
significance.

7.3.2 Re-mobilisation of contaminated sediments
162. Given the absence of high levels of contaminants present in the sediments of the
East Anglia THREE site and the offshore cable corridor, changes in water and
sediment quality due to re-suspension of contaminants have been assessed as
negligible (section 7.2). As a result, it is predicted that there would be no impact to
the benthic ecology caused by construction of the proposed East Anglia THREE
project.
7.3.3 Cumulative impacts
163. The only potential for cumulative impacts considered in the ES for benthic ecology
occur within the inshore section of the export cable corridor. As there would not be
any disposal activities within this part of the export cable corridor it is considered
that there is no pathway for cumulative impacts from disposal.
7.3.4 Summary of Impacts of Sediment Disposal on Benthic Ecology.
164. As the conclusion of all relevant impacts on benthic ecology was that they would be
ranged from no impact to minor adverse significance it is likely that, should the
proposed East Anglia THREE disposal site be designated, impacts would occur to
benthic species however these would be no greater than of minor adverse
significance.
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8

SUMMARY

165.

As part of the Development Consent Order (DCO) application for the proposed East
Anglia THREE project, EATL is applying to designate the East Anglia THREE site and
the section of the offshore cable corridor within the East Anglia Zone boundary as a
disposal site. This would allow EATL to dispose of material extracted during
construction drilling and sea bed preparation (dredging) for associated cable and
foundation works.

166.

Two alternative disposal options have been considered for the disposal of drilled
and dredged material:


Use of the material for ballast for certain foundation types; and



Use of other existing disposal sites.

167.

The sea bed sediments at the East Anglia THREE site are predominantly sand with
some muddy sand in deeper areas of the site. The sea bed across the offshore cable
corridor is predominantly sand.

168.

Maximum quantities of material which would need to be excavated for foundations
are provided along with maximum quantities of material released should piled
foundations be utilised.

169.

Material released from gravity base foundation preparation has been modelled. The
results show that as long as the release point of the spoil remains local to the area,
the sediment deposited to the sea bed from both the active and passive phases of
the plume would remain of a similar nature to the adjacent ambient sea bed
sediments. Consequently, any subsequent transport would occur at the same time
and in the same manner as the ambient sea bed sediments.

170.

Sand sized material from drilling would settle out of suspension within 1km of the
release location and persist in the water column for no more than tens of minutes.
Once this material has settled to the sea bed, it would quickly be incorporated into
the natural mobile bed regime.

171.

Effects from any one foundation installation are unlikely to persist long enough in
the same locality to significantly interact with subsequent operations and so no
cumulative effects are expected.

172.

Effects caused by levelling of the sea bed for cable installation are likely to be smaller
in magnitude than those caused by sea bed preparation for foundations.

173.

Any release of sediment at the surface would result in finer grained material
associated with the passive plume phase deposited over a wide area with a
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deposited sediment layer predicted of less than <0.2 mm thick. Under the prevailing
hydrodynamic conditions, this material would be readily re-mobilised and would
therefore quickly be incorporated into the mobile surficial sea bed sediment layer.
174.

Following releases for jacket pile installations, finer sediment in suspension could
theoretically be transported and deposited up to several 10s of kilometres from the
release locations. Any deposits would be less than 0.025mm in thickness. Relatively
coarser sediment fractions may deposit more rapidly to the bed leading to an
estimated average accumulation thickness of up to a few centimetres. Material
deposited is already present in the natural environment and would be rapidly
remobilised and more widely distributed under the prevailing hydrodynamic
conditions. Any bed level changes would not be measurable in practice.

175.

Sediment may also be dredged from the sea bed to create a level surface in which to
lay cables. The quantity of material would however be far less than that required for
seabed levelling for foundation installation and therefore its release at the sea
surface would have less of an effect on water quality and sea bed levels.

176.

Results of the benthic ecology assessment show that the marine faunal assemblages
present within the East Anglia THREE site and offshore cable corridor are largely
tolerant of the increases in sediment suspension and deposition predicted and
therefore would not be significantly impacted by the proposed designation of the
East Anglia THREE disposal site.

177.

As significant changes in water quality as a result of sediment contaminant release
are not expected, no resultant impacts on the benthic fauna are predicted.
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ACRONYMS AND GLOSSARY
Acronym

In Full

HHA

Harwich Haven Authority

DCO

Development Consent Order

EAOL

East Anglia ONE Limited

EATL

East Anglia THREE Limited

Term

Explanation

Capital Dredge

Dredging an area which has not previously been
dredged (see Maintenance Dredging)

Maintenance dredging

The action of dredging to keep and existing
navigation channel open

East Anglia THREE site

The 305km area within the site boundary
including the following infrastructure: wind
turbines, inter-array cables, platform link cables,
fibre optic cables, offshore electrical platforms,
offshore accommodation platform, operational
meteorological masts, floating LiDARs wave
buoys and guard buoys.

Offshore Cable Corridor

Up to 166km long and up to approximately 8km
wide corridor, within which up to four individual
offshore export cables and up to two fibre optic
cables would be laid from the East Anglia THRE
site to the landfall location.

Export Cable corridor

Area of sea bed in which the East Anglia THREE
export cables would be laid (see Figure 1)

Interconnector cable corridor

Area of sea bed in which the East Anglia THREE
interconnector cables would be laid (see Figure
1) to connect the proposed East Anglia THREE
project to the East Anglia ONE project.

2
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