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1 Introduction
1.

This document contains the Applicant's response to all Written
Representations submitted to the East Anglia THREE examination.

2.

Where the Applicant refers to a document reference, unless otherwise stated
or clear from context, this refers to documents submitted as part of the East
Anglia THREE DCO Application.
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1.1 Anglian Water
ID

Comment

AW4 - 7

Anglian Water is in principle supportive of the Development.
Anglian Water is not aware of any water supply or wastewater requirements made upon them for the
Development.
Should a water supply or wastewater service be required and once agreement has been reached, there are
a number of applications required to deliver the necessary infrastructure. These are outlined below;
 Onsite Foul water Section 104 Water Industry Act 1991
 Offsite Foul water Section 104 Water Industry Act 1991
 Surface water No connection to AWS assets
There will be no trade effluent discharge into the mains drainage system

Applicant’s Noted
response
AW8 - 11

There are a number of Anglian Water assets that may be affected by the proposed route of the East Anglia
THREE Offshore Windfarm scheme. These assets are critical to enable us to carry out Anglian Water’s duty
as statutory undertaker.
The applicant have advised the on shore cable route follows the same route and uses the same trench as
East Anglia ONE Offshore Wind Farm and therefore the requirements for protection are the same as within
the Development Control Order (DCO) granted for East Anglia ONE Windfarm project.
In relation to the wastewater assets within the boundary of the DCO, having laid the asset under statutory
notice, Anglian Water would require the standard protected easement widths for these assets and for any
requests for alteration or removal to be conducted in accordance with the Water Industry Act 1991 and the
Protective Provisions sought by Anglian Water and detailed in the DCO granted for EAST Anglia One
offshore Windfarm project. Set out below is the standard easement width requirements;
Standard protected strips are the strip of land falling the following distances to either side of the medial line
of any relevant pipe;
 2.25 metres where the diameter of the pipe is less than 150 millimetres,
 3 metres where the diameter of the Pipe is between 150 and 450 millimetres,
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4.5 metres where the diameter of the Pipe is between 450 and 750 millimetres,
6 metres where the diameter of the Pipe exceeds 750 millimetres.

Applicant’s Noted
response
AW12-13

As a consequence of the Private Sewer Transfer Regulations 2010 there may be as yet unmapped private
sewers that are currently being added to the infrastructure network for Anglian Water. The exact location of
these previously privately owned assets is not exactly known.
Anglian Water would require agreement to a notification provision from the Applicant in the event that any
such assets are identified during the course of the development.

Applicant’s Noted
response
We are satisfied that the sections relevant to Anglian Water and the proposed Protective Provisions are
identical to the DCO granted for East Anglia ONE and therefore acceptable to Anglian Water.
Applicant’s The Applicant welcomes Anglian Water’s confirmation of the above and has nothing further to add on this
response
matter.
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1.2 Bawdsey Parish Council
ID

Comment

BPC1

This letter refers to a proposed change in the Access Road at the landfall site, Bawdsey. In EAOW One, the
Access Road is to be constructed at Point A on the map. For EAOW Three, this has been changed to Point B.
While agreeing that Point A may well be necessary, we disagree that the new Point B should be used for
subsequent project(s). Our reasons are expressed below.
The crucial question of traffic flow to/from Access road B is problematic in terms of pedestrian and vehicular
safety, and traffic management. There is no indication of how Scottish Power Renewables' contractors
intend to handle what is certain to be heavy congestion on Ferry Road, Bawdsey which, particularly at this
point, is a very narrow road.
Ferry Road is a continuation of the B1083 and becomes an ‘unclassified’ road at the southern edge of
Bawdsey village (according the Ordnance Survey maps ‘generally less than 4m wide’). Due to coastal
erosion the coastal footpath is now longer safe so the road is now used by hikers and walkers. There is no
pedestrian footpath on either side of this road. In addition it is part of the National/Regional Cycle Network
which is used throughout the year by many cyclists.
All too often there are situations when farm vehicles, lorries, coaches from Alexanders College at Bawdsey
Quay, etc. have to reverse up or down Ferry Road whenever any two such large vehicles meet on this
narrow stretch. We enclose two photographs illustrating this point.
Added to this, the constant to-ing and fro-ing of the contractors’ large HGVs will produce further chaotic
and potentially dangerous traffic conditions. Scottish Power’s preference for traffic management appears to
be via ‘soft measures’ (i.e. banksmen stop/go signs and pilot vehicles) which will not, in our opinion, be
sufficient to manage the situation.

Applicant’s The access strategy adopted for the East Anglia THREE project differs from that to the East Anglia ONE
response
project and has been developed to take advantage of the East Anglia ONE consent to lower the overall
construction impacts.
Following the making of the East Anglia ONE Offshore Wind Farm Order 2014 (as amended), a commitment
was made from EAOL that the ducts for the proposed East Anglia THREE project would be installed at the
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same time as the cables are laid for East Anglia ONE. This reduces the amount of construction work
necessary for the proposed East Anglia THREE project and lessens the disruption to local communities.
From a transport perspective, this strategy equates to fewer HGVs as there would not be the requirement
to haul excavated spoil and heavy plant. Recognising the lower traffic demand, existing points of access
have been used to serve the onshore cable route, with the objective of further reducing the HGV demand
required to deliver stone to construct the temporary haul road.
Where possible existing points of access situated close to indicative jointing bay locations have been
utilised. This strategy has resulted in a reduction in the amount of temporary haul road required from
approximately 35km for East Anglia ONE to approximately 18km for the proposed East Anglia THREE
project. Noting that the transport of stone for temporary haul roads is one of the largest traffic generators
for the project (approximately 600 two-way HGV movements to install and remove a kilometre of haul
road) this strategy serves to significantly reduce the daily demand for HGV traffic.
For East Anglia ONE the landfall is accessed via Access A and the western part of the cable route via a new
access directly opposite across Ferry Road. For East Anglia ONE this is necessary as the cables are installed
via an open trench across the road, through a hedgerow and then open trenched across the fields. For East
Anglia THREE the Applicant proposes to utilise existing accesses to reduce the use of haul road (see above)
and in addition avoid repeated removal of hedgerow. As East Anglia THREE will be installing cables in preinstalled ducts, the existing track from Access B can be used to minimise both the requirement for haul
road and impact upon the hedgerow at this location (which it is expected will have been reinstated following
the East Anglia ONE works). A comparison of these approaches is shown in Figure 1 (see below).
An assessment of all potential access routes was undertaken to establish those routes that were suitable for
the level of traffic demand proposed and the necessary level of mitigation proposed taking into
consideration the existing levels of traffic.
This assessment was undertaken using vehicle swept path analysis, augmented by site observations, and
traffic counts. Table 2 of the Outline Traffic Management Plan (OTMP) (Document reference 8.7 of the East
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Anglia THREE DCO application) summarises the results and Appendix 3 and 4 depict the results graphically.
Table 2 notes that highway geometry along Ferry Road south of Bawdsey to accesses A and B is not wide
enough for two vehicles to pass and therefore mitigation measures would be required for safe access. The
proposed mitigation would take the form of a ‘pilot vehicle’. This vehicle would exit the site and travel to a
point approximately 500m to the north of the access where the road widens sufficiently to allow two-way
traffic. The pilot vehicle would then temporarily stop oncoming traffic (including cyclists, pedestrians and
equestrians) and radio to the HGV driver to exit the site and traverse to the safe passing place whereby the
oncoming traffic would be allowed to proceed. This would eliminate any potential traffic conflicts and the
need for unsafe manoeuvres.
This form of traffic management (also known as convoy working) is established legal practice for low traffic
roads as set out in The Department for Transport Traffic Signs Manual Chapter 8 Traffic Safety Measures
and Signs for Road Works and Temporary Situations (Department for Transport et al. 2009) (Document
reference: Deadline 3/Applicant's Comments/WR/BPC1/Traffic Safety Measures).
Table 2 of the OTMP sets out that the peak traffic demand to and from accesses A and B along Ferry Road
would be 25 HGVs per day (rounded up) which equates to approximately 2 arrivals and 2 departures per
hour. This peak demand would occur for a period of approximately two weeks after which demand would be
reduced to an average of 14 HGV movements per day (i.e. seven arrivals and seven departures).
Therefore it is considered that the quantum of traffic to be managed along Ferry Road (very low base flows
plus construction traffic) can be accommodated safely and without undue disruption to the travelling public
utilising the pilot vehicle traffic management technique.
The OTMP sets out further mitigation measures in Table 3, in the form of restricting delivery hours
(permitted delivery hours would be 09:00 – 14:30 and 16:00 – 16:30) to avoid morning and evening peak
hours and school start and finish times. In addition, there is a commitment (paragraph 46) to working with
local liaison groups to avoid any potential overlap with peak traffic periods e.g. harvest and local events.
BPC2

Access Point A (to be used for EAOW1) does not directly affect any properties o residents directly. The
entrance to the proposed Access Point B is directly opposite residential properties. This new route

Applicant Comments on WRs

East Anglia THREE Offshore Windfarm

Page 5

East Anglia THREE Offshore Windfarm .................................................................................................................
ID

August 2016

Comment

completely ignores any adverse effects on the residents living opposite the proposed new road, their own
vehicular access and the safety of their properties.
Applicant’s The Applicant's justification for using access B is described above in BPC1. Table 4 of the Outline Access
response
Management Plan (OAMP) (Document reference: 8.9 of the East Anglia THREE DCO Application) sets out
the design parameters for all access points and notes that the existing access geometry is not suitable for
Point B. Consequently, a design is proposed in Drawing EA3-TR-007 (Document reference: 8.9 Appendix 3
Figure 7 of the East Anglia THREE DCO Application) which can accommodate the project’s traffic. The swept
path analysis depicted in that drawing demonstrates that the access design can accommodate the project’s
largest vehicle without affecting highway (e.g. damage to highway verge) or private property. This design
would be augmented with traffic management measures (most likely traffic signals or stop go boards) to
allow the vehicles to safely exit the site before being escorted by a pilot vehicle.
The Applicant notes that in paragraph 15.7 of the Joint Local Impact Report (LIR) the local authorities state
that:
“The controls and restrictions in [the Outline TMP, AMS and Travel Plan] have been designed to minimise
the impacts of HGV movements in particular on the local highway network and respond to local issues –
and will have been tried and tested through the construction of East Anglia ONE. The local authorities will
work with the applicant to examine the monitoring and enforcement mechanisms that will be needed to
ensure the documents are adhered to (and thus included in the final version of the TMP), but provided that
they are, the development would comply with local planning policy.”
BPC3

As a matter of urgency, we would therefore strongly recommend an unaccompanied site visit in order for
inspectors to experience at first-hand the serious safety issues which arise from potential use of this stretch
of road.

Applicant’s The Applicant considers that the access at point B does not give rise to any safety concerns given the
response
mitigation secured in the OTMP (Document reference 8.7 of the East Anglia THREE DCO Application).
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1.3 ENI UK Ltd
ID

Comment

Summary position
ENI1.2(a)

Eni believes that its proposed oil and gas activities under United Kingdom Petroleum Production Licences
P.1964, P.1965 and P.2251 (“Licences”) can safely and successfully co-exist with the Project.

Applicant’s
response

The Applicant welcomes and supports the view that ENI oil and gas activities can safely and successfully
co-exist with the proposed East Anglia THREE project.

ENI1.2(b)

To this end, Eni has commenced early discussions with the Applicant in relation to the interface between
its proposed activities and those of the Applicant. The ultimate aim of these discussions will be to
conclude a fully termed coordination agreement to enable both parties’ activities to interface safely and
successfully.
Whilst Eni is hopeful of reaching such an agreement with the Applicant at the appropriate time, there can
be no certainty that the parties will be able to conclude an agreement. This is particularly the case in the
short term as the parties’ offshore activities continue to evolve1.

Applicant’s
response

The Applicant welcomes the early discussions that have commenced with ENI and looks forward to
continuing this engagement as proposals for our respective activities become clearer.

ENI 1.2(c)

Presently, the Applicant’s application does not make adequate provision for co-existence of the Project
with Eni’s oil and gas interests. It should therefore not be granted in its current form.
To ensure that the interests of Eni are protected in the period prior to entry into a coordination
agreement, it is critical that a protective provision be included in any development consent order granted
by the Secretary of State in respect of the Project (“DCO”).

Applicant’s
response

The Applicant considers that the interests of ENI are already sufficiently protected through the oil and
gas clause contained within The Crown Estate agreement for lease as referred to in the DECC guidance.
It is therefore not necessary or appropriate to include any protective provisions in the draft Order for the
benefit of ENI, particularly as this could prejudice future negotiations for a coordination agreement or the

1

For completeness, Eni has yet to determine the specific location(s) within its Licence area in respect of which it will require a physical offshore presence.
These locations may be inside or outside the Project area (or a combination of both).
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exercise of the operation of the oil and gas clause within the agreement for lease.
The Applicant will continue to engage with Eni in relation to negotiations for a coordination agreement as
is required by the DECC guidance.
Regulatory Background
ENI 2.2 &
2.3

The Licences comprise Blocks 53/5c, 53/10a, 53/14a, 53/15, 53/20a, 54/1c, 54/6a, 54/6b, 54/11a,
54/11b and 54/16 in the southern sector of the UKCS.
The Licences, held exclusively by Eni, cover a total area of 1159km² in close proximity to the Project.
We include at Annexure A a map showing the geographical interface between the Licences and the
Project.
For completeness, the Project site directly overlaps Licence P.1965 – nevertheless, the impact on Eni’s
activities extends further than in respect of Licence P.1965. The Licences constitute a single project for
Eni and activities under Licences P.1964 and P.2251 are likely to occur concurrently with activities under
Licence P.1965. Accordingly, restrictions posed to Licence P.1965 could similarly inhibit Eni’s activities
under Licences P.1964 and P.2251.

Applicant’s
response

Noted.

ENI 3.1 -3.5

The Petroleum Act 1998 vests all rights to the nation’s petroleum resources in the Crown, but the
government can grant licences that confer exclusive rights to “search and bore for and get” petroleum.
In the United Kingdom, The Crown Estate is responsible for managing and maximising the use of the
seabed within a 200 nautical mile limit. To this end, The Crown Estate leases the seabed to offshore
installations (including offshore wind farm developers).
The Crown Estate lease has traditionally addressed the interaction between offshore installations and oil
and gas activities by way of the “oil and gas clause” in standard lease documentation.
Broadly, the oil and gas clause permits The Crown Estate to determine a lease or agreement for lease, in
whole or in part, following a request from the Secretary of State, for the purposes of allowing an oil or
gas development to proceed. Historically, there has been some uncertainty as to the circumstances which
would allow for the oil and gas clause to be triggered. In 2014 the Department of Energy & Climate
Change published guidance on the interaction of the oil and gas clause with renewable energy
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developments (the “Guidance”)2. This followed a Ministerial Statement of 12 July 2011 by Christopher
Huhne MP to Parliament.3
Among other things, the Guidance states that:
“Where it emerges that the plans of an oil or gas developer and those of an offshore renewables
developer may be in conflict, the Secretary of State expects the parties to make every reasonable effort
to reach a commercial agreement at the earliest stage.”4
Furthermore, the Guidance makes it clear that where the parties are unable to reach such an agreement,
the Secretary of State, in considering applications, should take into account any matters which he or she
deems to be relevant, including, but not limited to, the Government’s energy policies5 and the
Government’s wider objectives, investor confidence and maximising the economic recovery of the UKCS’
indigenous oil and gas resources6.
Applicant’s
response

The DECC guidance of June 2014, referred to above as "the Guidance", provides a framework within
which conflicts between oil and gas and offshore renewable activities should be managed. The Guidance
provides protection for developers from both industries and places an emphasis on reaching agreement
between parties at as early a stage as possible. The Applicant would seek to reach suitable agreement
with ENI as soon as it is appropriate to do so and will continue to engage with ENI in this regard. Given
that a mechanism is already in place to resolve issues in the event that agreement cannot be reached, it
is not necessary or appropriate to include protective provisions for Eni in the draft Order. Doing so
would put Eni into a protected position, which would not then allow the oil and gas clause (or the
guidance which supports it) to be exercised in the way originally envisaged.
A copy of the guidance is submitted as part of the Deadline 3 submissions (Document Reference:

2

The Guidance is available at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/318704/Crown_Estate_Lease_Independent_Valuer_Guidance.pdf
3
Hansard, Written Ministerial Statements, 12 July 2011,
http://www.publications.parliament.uk/pa/cm201011/cmhansrd/cm110712/wmstext/110712m0001.htm#11071244000013
4
Please refer to paragraph 4 of the Guidance.
5
For example, the Overarching National Policy Statement for Energy, available at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/47854/1938-overarching-nps-for-energy-en1.pdf
6
Paragraph 13 of the Guidance.
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Deadline 3/Applicant's Comments/WR/ENI/3.1-3.5/DECC Guidance).
ENI 3.6-3.7

In relation to maximising economic recovery of the UKCS’ indigenous oil and gas resources, we note
separately that section 9A of the Petroleum Act 1998 confers on the Secretary of State an obligation to
produce a strategy for achieving the principal objective of maximising economic recovery of United
Kingdom petroleum (the “MER Strategy”).
The MER Strategy7 is a legal document containing obligations with which those bound by it are required
to comply8. It is intended to meet the Principal Objective of “maximising the economic recovery of UK
Petroleum” as set out in section 9A(2) of the Petroleum Act 1998.
Clearly, the oil and gas clause should be triggered as a last resort. It is against this background that Eni
proposes that a balanced solution be struck by the inclusion of a binding protective provision in the DCO.

Applicant’s
response

The Applicant considers that a balanced position already exists through the oil and gas clause, and the
DECC guidance which encourages the parties to reach agreement. The guidance clearly states that the
Secretary of State may have regard to energy strategy in dealing with applications (as noted at ENI 3.13.5, see above). Including protective provisions for the benefit of Eni in the draft Order would result in a
shift of the current equal balance, with Eni being given enhanced protection over the Applicant.

Interface Considerations
ENI 4.1 &
4.2

As identified in Eni’s relevant representation, Eni is specifically concerned with:
(a) ensuring that its offshore activities can safely and successfully interface with those of the Project;
and
(b) ensuring that wind farm infrastructure siting does not have a significant adverse impact on Eni’s
ability to search for, and develop, petroleum within the area of the Licences.
Eni’s offshore activities could include, among other things, seismic acquisition and the siting of
exploration, appraisal and development drilling rigs. Such activities would, as relevant, be supported by
extensive vessel and helicopter movements for which exclusion zones would need to be established.

7

Available at: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/509000/MER_UK_Strategy_FINAL.pdf. It came into force on 18
March 2016.
8
The Central Obligation provides that: “Relevant persons must, in exercise of their relevant functions take the steps necessary to secure that the maximum
value of economically recoverable petroleum is recovered from the strata beneath relevant UK waters”. Such persons include, among others, Eni in its
capacity as a licensee, and in the circumstances described in Section 9B of the Petroleum Act 1998, the Secretary of State.
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It goes without saying that the safety and health of Eni’s people, the community and the environment
are a top priority for Eni when carrying out its activities. Appropriate provision for managing these risks
needs to be discussed and agreed with the Applicant.
Applicant’s
response

Noted.

ENI 4.3

Wind farm infrastructure siting could have a significant potential adverse impact on Eni’s ability to search
for, and develop, petroleum within the area of its Licences.
For example, Eni is concerned that the Project’s infrastructure siting could, among other things, have a
deleterious impact on (a) the positioning of wells and oil and gas installations, (b) the carrying out of
seismic surveys and (c) general support operations for oil and gas activities within the Licences.
Eni wishes to have input into the siting (and timing of construction) of the Applicant’s Project
infrastructure so that its ability to maximise economic recovery of oil and gas resources potentially
underlying the Licences is not prejudiced.

Applicant’s
response

Where possible East Anglia THREE infrastructure will be located away from other types of infrastructure.
Where this is not possible suitable agreement and arrangements will be put in place to ensure assets can
co-exist. In addition, the siting of assets will be driven by wind yield assessment, water depth, seabed
conditions and the suitability of underlying strata.
The timing of construction of East Anglia THREE will be driven by a number of things such as date of
consent, expiry of consent, grid connection agreement(s), timing of and rules surrounding the regulatory
support framework, and supply chain requirements amongst others. Detailed project design will take
place post consent and layout of infrastructure and timing of construction will be better understood at
that stage. The Applicant will undertake consultation with all relevant stakeholders once the proposed
layout has been designed.
In the meantime, the Applicant is keen to further understand and input to ENI development proposals in
order that the respective projects can co-exist.

Protective provisions
ENI 5.1 - 5.2

As stated above, the Applicant’s application should not be granted in its current form. It is deficient
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insofar as it fails to make adequate provision for co-existence of the Project with Eni’s oil and gas
interests – there being no substantive consideration of how the Project can safely progress in a manner
which does not impinge on Eni’s oil and gas interests.
To this end, a protective provision should be included in the DCO. Specifically, it should require the
Applicant to:
(a) consult with the licensee(s) of the Licences prior to undertaking any potentially conflicting offshore
activities (such that, for example, there is no HSE conflict between the parties’ activities); and
(b) bring forward the Project in a manner which does not prejudice the ability of the licensee(s) of the
Licences to exercise any rights they may have under the Licences (such may include, for example,
a requirement for the Applicant to obtain the licensees’ consent prior to constructing potentially
conflicting wind farm infrastructure).
We propose that the protective provision should automatically fall away upon the parties’ entry into a
fully termed coordination agreement covering the above matters. This, in our view, is the only balanced
manner in which the mutual interests of the parties will be satisfactorily safeguarded. We note that the
principle of including a protective provision in a project development consent order was accepted by
Dong Energy in respect of the Hornsea 2 Project (EN010053). If the Applicant wishes to ensure a safe
and successful interface between the parties’ respective activities, it should not stand in the way of a
protective provision being included in the DCO.
Applicant’s
response

As set out above, the Applicant considers that it is not necessary or appropriate for protective provisions
to be included in the draft Order for the benefit of Eni. Matters between the parties are already
regulated through the oil and gas clause and the DECC guidance. Whilst the Applicant has no objection
to engaging further with Eni (and has said it will do so), if protective provisions are included which
require Eni's prior approval before constructing the project, this would shift the balance of protection in
favour of Eni. Whilst the Applicant understands that the developer of the Hornsea projects agreed to
include protective provisions for oil and gas operators for those particular projects, they do not set any
precedent for other projects. Especially given that the Applicant is not willing to agree to the inclusion of
protective provisions as sought by Eni.
Eni reserves the right to make more detailed submissions in due course.

Applicant’s

Noted.
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response
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1.4 Environment Agency
ID

Comment

EA1

We have confirmed within the document Statement of Common Ground Environment Agency (July 2016;
Revision B) that we have no concerns regarding issues within our remit in respect of this aspect of the
scheme.

Applicant’s The Applicant welcomes the EA’s confirmation of the above and has nothing further to add on this matter
response
EA2

We have confirmed within the document Statement of Common Ground Environment Agency (July 2016;
Revision B) that we have no concerns regarding issues within our remit in respect of this issue.
However, we would like to take this opportunity to provide some further detail in addition to our Relevant
Representation comments.
We welcome and support, in respect of this issue, the inclusion of the embedded mitigation and inclusion of
Requirement 18 Surface and foul water drainage; Requirement 19 Contaminated land and ground water;
and Requirement 22 Code of construction practice.

Applicant’s Noted
response
EA3

In respect of the submitted Outline Code of Construction Practice (OCoCP) (Revision A November 2015);
there are some sections which we feel would benefit from being updated or amended for clarity:

Section 8 Oils, Fuels and Chemicals: We welcome the inclusion of this section, but suggest that it should also make
specific reference to the requirement for such materials to be stored in a bunded compound, the volume of which shall
be at least equivalent to the capacity of the tank or tanks plus 10%. This requirement is referred to in Section 3 in
respect of working areas within Flood Zones 2 or 3,but it should be made clear that it will apply to all sites across the
route.
Applicant’s The Applicant will amend the OCoCP to incorporate this.
response
Section 10 Protection of Surface and Groundwater Resources requires an update in respect of the good construction
EA4
practice documents listed in paragraph 115. The SuDS Manual, C697 CIRIA (2007) has been updated and is now the
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SuDS Manual, C753 (2015). The Environment Agency Pollution Prevention Guidance (PPG) notes (referred to
throughout the section), are no longer updated by us, but we do not object to their ongoing inclusion in this section.
Applicant’s The Applicant will amend the OCoCP to reflect these comments.
response
Section 10 Protection of Surface and Groundwater Resources also requires an update in respect of Table 4 (Licences
EA5
or permits necessary prior to construction in relation to water resources and flood risk). What was previously a Flood
Defence Consent under the Water Resources Act 1991, is now a Flood Risk Activity Permit issued under the
Environmental Permitting Regulations 2010. A permit may be required for any proposed works or structures within 8m
of any fluvial defence, or 16m of any tidal defence; or for any proposed works or structures in/under/over/within 8m of
the top of the bank of a Main River, or 16m if it is a tidally influenced Main River. Additionally, the section of the table
which states when an Abstraction licence is required should also state that the same licensing requirements will in
future apply to Dewatering activities. This update is also applicable to the document Consents and licenses required
under other legislation (Document Reference 5.5).
Applicant’s The Applicant will amend the OCoCP to reflect these comments.
response
EA6

Based on the information provided to date, we are currently not aware of any reasons as to why we would not be able
to grant the Environmental Permits or Abstraction licences required for the completion of this scheme. The issuing of
any permit or licence will be dependent upon a satisfactory application, and we reserve the right to amend this
position as further detail becomes available.

Applicant’s The Applicant welcomes the EA’s confirmation of the above and has nothing further to add on this matter.
response
EA7

We highlighted in our Relevant Representation that dewatering activities, which may be necessary during the
construction of the jointing pits or transition bays, will in future require an Abstraction licence. This will only apply
where volumes exceed 20m3/day, in common with other Abstraction licences. A start date for these new licencing
requirements has not yet been set. We would recommend that the applicant discusses this issue with us once further
detail is known on the likely dewatering requirements for the scheme, but ahead of any works. At that point we will
advise on the latest regulatory requirements.

Applicant’s The Applicant welcomes the EA’s confirmation of the above and confirms that further discussions with
response
regard to dewatering will take place with the EA following detailed design and once the jointing bay
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locations have been identified.
EA8

We remain satisfied with the measures taken and proposed to protect groundwater and address land contamination
issues as part of the scheme.

Applicant’s The Applicant welcomes the EA’s confirmation of the above and has nothing further to add on this matter.
response
EA9

With reference to the approach for dealing with known contamination sites, as detailed at section 7.2 of the OCoCP
and Table 19.3 in the Environmental Statement Chapter 19 (Document reference 6.1.19); we can confirm that we are
satisfied with the proposed approach, but would emphasize that as a first step all measures should be taken to try and
avoid locating the jointing pits on the landfill areas. We also note and welcome the inclusion of a prescribed procedure
for dealing with unsuspected contamination at sections 7.3 and 7.4 of the OCoCP.

Applicant’s The Applicant welcomes the EA’s confirmation of the above and would reiterate that for practical reasons it
response
is likely that known landfill sites would be avoided for the placement of jointing bays.

On-shore cable route – ecology and the Water Framework Directive
EA10

As mentioned in our Relevant Representation, the use of pre-installed ducts will mostly remove the need for intrusive
works which may impact on watercourses. We can confirm that are satisfied that, subject to the inclusion and effective
implementation of the embedded mitigation and Requirement 18 Surface and foul water drainage; Requirement 19
Contaminated land and ground water; and Requirement 22 Code of construction practice; any physical impacts on
Main Rivers and impacts on aquatic ecology can be appropriately managed and mitigated.

Applicant’s The Applicant welcomes the EA’s confirmation of the above and has nothing further to add on this matter.
response
EA11

A key mechanism for ensuring this will be through agreeing with us method statements for any Main River crossings
prior to any works (as highlighted in OCoCP Table 1 and Section 10), and through an application for a Flood Risk
Activity Permit.

Applicant’s The Applicant welcomes the EA’s confirmation of the above and has nothing further to add on this matter.
response
EA12

Our relevant Representation also highlighted our disagreement with some of the criteria used to consider the
sensitivity of surface water bodies in the Environmental Statement. We have addressed this further in our response to
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the Examining Authority’s first written questions, but can confirm that we are satisfied with the conclusions reached in
respect of the significance of the likely impacts on surface waters.
Applicant’s The Applicant welcomes the EA’s confirmation that it agrees with the conclusions of the assessment.
response

On-shore cable route – flood risk
EA13

We have confirmed within the document Statement of Common Ground Environment Agency (July 2016; Revision B)
that we have no concerns regarding issues within our remit in respect of this issue.

Applicant’s The Applicant welcomes the EA’s confirmation of the above and has nothing further to add on this matter.
response
EA14

However, we would like to take this opportunity to provide some further detail in addition to our Relevant
Representation comments.

Applicant’s Noted.
response

In respect of the submitted OCoCP; we welcome the commitment to preparing a Flood Plan, and the inclusion at
Section 4 of specific mitigation measures for working areas within Flood Zones 2 and 3. We would also advise that for
working areas in areas of flood risk, any site fencing installed should have regard to possible flood risk and should be
designed so as to not impede flows as necessary.
Applicant’s The Applicant will amend the OCoCP to incorporate this.
response
EA15

EA16

Our Relevant Representation highlighted that the submitted Flood Risk Assessment (FRA) (Document reference
6.3.21(2)) did not specifically refer to the fluvial flood risk along the on-shore cable route associated with the Gipping,
Lark, Fynn and Somersham watercourse. However, we recognise that the FRA does in general refer to the route
passing through areas of Flood Zone 2 and 3. We would also reiterate that given the nature of the works and the
mitigation measures proposed, we are satisfied that there should be little impact on flood risk as a result of the
scheme, and that any impacts there are will be appropriately managed.

Applicant’s The Applicant welcomes the EA’s confirmation of the above and has nothing further to add on this matter.
response
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EA17

We have previously mentioned, and referenced above, the move from Flood Defence Consents to Flood Risk Activity
Permits. We would also highlight that the need for and type of Flood Risk Activity Permits required will be highly
dependent on the specific methodology proposed for undertaking the works. This is particularly relevant to the act of
installing cables through the pre-installed ducts, and the excavation of jointing pits. We would therefore suggest that
pre-permit application discussions are held with us once further detail is available on the location and construction
methods for such works, so we can advise on the permitting requirements.

Applicant’s The Applicant confirms that once detailed designs are prepared consultation with the EA will be undertaken
response
to determine the permitting requirements.

Draft Development Consent Order – Article 13 Discharge of water
We can confirm that we have no concerns with the inclusion of this section, but would recommend a minor wording
EA18
change to paragraph (5) to reflect the current Flood Risk Activity Permitting requirements. We suggest the following:
‘The undertaker must not, in carrying out or maintaining works pursuant to this article, damage or interfere with the
bed or banks of, or construct any works in under or over or within 8 metres of, any watercourse forming part of a main
river, or 16m for a tidally influenced main river without the prior written consent of the Environment Agency.’
Applicant’s The Applicant will amend the draft Order to reflect these changes.
response
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HE 2.1

Paragraph 40 – The content of this paragraph needs to be explained clearly. We note from the final
sentence: “These [interconnector] cables have not been assessed as part of the worst case and once
interconnection cable routeing has been determined they will be added into the assessment.” which is at
odds with the statements made in Section 17.3.2 ‘Study Area’ and specifically paragraph 14, whereby the
interconnector cable corridor is included within the referred term, “offshore cable corridor”. Furthermore, it
is included within Table 17.7 ‘Worst Case Assumptions’, within the assessment of data, and as part of
Section 17.6 ‘Potential Impacts’. By way of clarifying this situation, a standard and consistent term should
be used throughout the ES, with additional cross references to associated figures beneficial to illustrate the
proposed optional routes included as part of the assessment.

Applicant’s This is a typographic error. The paragraph was originally paragraph 35 in the Preliminary Environmental
response
Information Report (PEIR) published in May 2014, which did not include an assessment of the
interconnector. The PEIR was updated to produce the ES chapter, but this paragraph was not removed.
Table 17.7 of the ES which covers the worst case assumptions clearly states that the interconnectors have
been assessed.
Mitigation for the interconnection assets is secured through the DMLs for the interconnections assets
(schedules 14 and 15 of the draft Order).
HE 2.2

Given the area of the southern North Sea proposed for development, we consider that the statement
concerning “Isolated examples of palaeoenvironmental material” within paragraph 134, and the associated
determined low value (Table 17.9 Definition of the Value Levels for Marine Archaeological Receptors),
requires a definition and clarification. It is our belief that understanding the extent, association and
significance of isolated palaeoenvironmental material is not always possible to attain through standard
survey methods employed prior to construction. Therefore, in light of the precautionary principle applied
within this ES (paragraph 17 & 52) and in line with COWRIE guidance (Wessex Archaeology 2007a), we are
inclined to recommend that isolated discoveries of palaeoenvironmental material should be considered of
medium importance for the purposes of the impact assessment.
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Applicant’s Noted, however this does not change the outcome of the assessment.
response
HE 3.1

We accept that given the approximate distance of the offshore wind farm array components of this
proposed project from land (some 69km), the magnitude of change would be negligible and the impact on
coastal and landward receptors would be not significant. Equally we accept that the present perception of
historic seascape character and, the future change proposed East Anglia THREE project can be
accommodated within the perception of spatial historic character identified as ‘East Anglian Shipping
Waters’.

Applicant’s Noted.
response
HE 4.1

As stated in the ES (Document Reference 25.1.4) the East Anglia THREE project has confirmed that the
DCO for East Anglia ONE has been approved, and that they would be seeking to lay the ducting for the
onshore cable route within the corridor agreed for the East Anglia ONE project. We therefore accept that for
the most part, the impacts upon on-shore archaeology and cultural heritage will have been explored as part
of the East Anglia One project.

Applicant’s Noted.
response
HE 4.2

We confirm that an assessment of potential impacts to palaeoenvironmenta deposits (Document Reference
25.5.7) and the setting of designated assets from the onshore substation site has been considered
(Document Reference 25.5.8) and we broadly support the conclusions of the ES on these matters. We are
also prepared to accept the conclusion that has been drawn by this project in relation to the direct and
indirect impacts upon designated and non-designated heritage assets.

Applicant’s Noted
response
HE 4.3

We have concluded that the Development Area would include some new areas of land not previously
considered by East Anglia ONE and that the project would have the potential to impact upon heritage assets
from a range of periods and sensitivities. These are identified in the ES in Table 25.14 ‘Potential Impacts
Identified for Onshore Archaeology and Cultural Heritage’. We note that the key mitigation for heritage
assets is discussed in section 25.5.6 and confirm that the WSI contained within the ES is sufficiently
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detailed to ensure that any impact can be adequately managed. EA THREE have confirmed that we will
continue to be a consulted on the project as it progresses should consent be obtained.

Applicant’s Noted.
response
HE 5.1

Paragraph 2 – The draft WSI recommends archaeological interpretation of geophysical and geotechnical
data without indicating what sources are available or are required. Consequently there is a need for a
structured timeline indicating when specific method statements will be delivered and what work will be
encompassed to meet the WSI’s underlying objective to “Ensure that any further geophysical and
geotechnical investigations associated with the project are subject to archaeological input, review,
recording and sampling.”

Applicant’s Noted. The WSI will be updated to allow sufficient notice to be given as to the type and nature of activity
response
so that an appropriate method statement can be prepared and reviewed.
HE 5.2

Paragraph 12 – We note the proposal to update the WSI throughout the postconsent process. We do not
agree with this approach to continually update the WSI. We recommend that, to avoid confusion and
inconsistency, the MMO insist that should consent be obtained that a final WSI is produced for agreement
based on the draft/outline WSI submitted within the submitted application. Any element of design change
to the consented project is therefore to be addressed through specific Method Statements produced from
the agreed WSI. The Method Statements will therefore detail the methodological approaches to be adopted
for all subsequent programmes of survey interpretation to deliver the agreed mitigation measures as
necessary.

Applicant’s Noted. The applicant will amend the outline WSI to reflect this.
response
HE 5.3

Paragraph 77 - We note it is the intension of EATL to commission an archaeological contractor to provide
essential services during the projects pre-construction, construction and decommissioning phases. We
therefore recommend such a decision is made in good time, to help establish the archaeological contractors
familiarity with all necessary elements of the project, and that they have complete access to the digital and
material archive.

Applicant’s Noted.
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response
HE 5.4

Paragraph 83 & 89 – We note the steps included to ensure that site staff, will be informed of their
responsibilities, and have the most recent datasets to avoid adverse impacts. It is therefore an important
matter that all relevant project documentation to be produced as a requirement of any consent includes all
necessary reference to the historic environment as per the detail of the (draft) Deemed Marine Licences.

Applicant’s Noted.
response
HE 5.5

Section 9.3.6 – Reference within this section should also be made to section 3.6 Aircraft within Model
Clauses for Archaeological Written Schemes of Investigation: Offshore Renewables Projects (Wessex
Archaeology 2010).

Applicant’s Noted. The WSI will be amended to include this reference.
response
HE 6.1

We require The Draft Development Consent Order, Schedule 10 and 11 (Generation Assets), Schedule 12
and 13 (Transmission Assets) and Schedule 14 and 15 (Interconnection), Part 2, paragraph condition
1(4)(h) to have the Historic England telephone number changed to: 01483 252059.

Applicant’s Noted. This will be updated in the next revision of the draft Order, to be submitted at Deadline 4.
response
HE 6.2

We require The Draft Development Consent Order, Schedule 11 – Generation Assets (Licence 2 - Phase 2)
to be amended to the following:
“A written scheme of archaeological investigation in relation to the offshore Order limits seaward of mean
low water in accordance with the draft outline written scheme of investigation (offshore), industry good
practice and in consultation with the statutory historic body to include”.

Applicant’s Noted. This will be updated in the next revision of the draft Order, to be submitted at Deadline 4.
response
HE 6.3

We require The Draft Development Consent Order, Schedule 10 and 11 (Generation Assets), Schedule 12
and 13 (Transmission Assets) and Schedule 14 and 15 (Interconnection), Part 2, paragraph condition
13(h)(ii) is to be amended to the following:
“A methodology for any further site investigation including any specifications for geophysical, geotechnical
and diver or remotely operated vehicle investigations”
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Applicant’s Noted. This will be updated in the next revision of the draft Order, to be submitted at Deadline 4.
response
HE 6.4

We require The Draft Development Consent Order, Schedule 10 and 11 (Generation Assets), Schedule 12
and 13 (Transmission Assets) and Schedule 14 and 15 (Interconnection), Part 2, paragraph condition 13(h)
is updated to include the following:
“A timetable for further site investigations which, prior to commencement of licensed activities, must:
 allow sufficient opportunity to establish a full understanding of the historic environment within the
offshore Order Limits; and
 allow for the approval of any necessary mitigation required as a result of the further site
investigations”.

Applicant’s Noted. This will be updated in the next revision of the draft Order, to be submitted at Deadline 4.
response
HE 6.5

We require The Draft Development Consent Order, Schedule 10 and 11 (Generation Assets), Schedule 12
and 13 (Transmission Assets) and Schedule 14 and 15 (Interconnection), Part 2, paragraph condition
13(h)(iii) is to be amended to the following:
“Archaeological analysis and reporting of survey data, and timetable for reporting, which is to be
submitted to the MMO within four months of any survey being completed”.

Applicant’s Noted. This will be updated in the next revision of the draft Order, to be submitted at Deadline 4.
response
HE 6.6

We require The Draft Development Consent Order, Schedule 10 and 11 (Generation Assets), Schedule 12
and 13 (Transmission Assets) and Schedule 14 and 15 (Interconnection), Part 2, paragraph condition
13(h)(v) is to be amended to the following:
“Monitoring of archaeological exclusion zones during and post construction”, including a conservation
programme for finds;.

Applicant’s Noted. This will be updated in the next revision of the draft Order, to be submitted at Deadline 4.
response
HE 6.7

We require The Draft Development Consent Order, Schedule 10 and 11 (Generation Assets) and Schedule
14 and 15 (Interconnection), Part 2, paragraph condition 13(h)(vi) is to be amended to the following:
“The undertaker must ensure that a copy of any agreed archaeological report is deposited with the National
Record of the Historic Environment, by submitting a Historic England OASIS form with a digital copy of the
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report within 6 months of completion of construction of the authorised scheme. The undertaker must notify
the MMO that the OASIS report has been submitted to the National Record of the Historic Environment
within two weeks of the submission.”

Applicant’s Noted. This will be updated in the next revision of the draft Order, to be submitted at Deadline 4.
response
HE 6.8

The Draft Development Consent Order, Schedule 12 and 13 (Transmission Assets) Part 2, condition
13(h)(vi) is to be amended to:
“The undertaker must ensure that a copy of any agreed archaeological report is deposited with the National
Record of the Historic Environment, by submitting a Historic England OASIS form with a digital copy of the
report within 6 months of completion of construction of the authorised scheme. If the report relates to the
intertidal area, the undertaker must notify the MMO and Suffolk Coastal District Council, that the OASIS
form has been submitted to the National Record of the Historic Environment within two weeks of the
submission.”

Applicant’s Noted. This will be updated in the next revision of the draft Order, to be submitted at Deadline 4.
response
HE 6.9

We require The Draft Development Consent Order, Schedule 10 and 11 (Generation Assets), Schedule 12
and 13 (Transmission Assets) and Schedule 14 and 1 (Interconnection), Part 2, paragraph condition 14(2):
“Each programme, statement, plan, protocol or scheme required to be approved under condition 13 must
be submitted for approval at least four months prior to the intended start of construction commencement of
licensed activities, except where otherwise stated or unless otherwise agreed in writing by the MMO.”

Applicant’s Following further discussions with HE it has been agreed that a condition will be included which reads:
response
“Each programme, statement, plan, protocol or scheme required to be approved under condition 13 must:
 allow sufficient opportunity to establish a full understanding of the historic environment within
the offshore Order Limits; and
 allow for the approval of any necessary mitigation required”
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National Grid is submitting this holding objection to the proposal on the grounds that no agreed and settled
protective provisions have yet been agreed with the Applicant or included within the Development Consent
Order (DCO) application to safeguard National Grid’s existing apparatus and protect National Grid’s
statutory undertaking. Provisions should be included to prevent the undertaker from interfering with
National Grid’s equipment without having first obtained consent from NG to any such interference. While
National Grid does not object to the proposal in principle, it is essential that such protection is secured for
National Grid as a statutory undertaker. Negotiations are currently ongoing with the promoter to reach an
agreement.
As a responsible statutory undertaker, National Grid’s primary concern is the maintenance of its equipment
and the requirement to ensure that any authorised development within the vicinity of its equipment is
undertaken without impacting upon its undertaking.
National Grid has been in negotiations with the Applicant to reach an agreement and provided an updated
set of protective provisions to the Applicant for this purpose on 12 July 2016, a copy of which is attached to
this representation as the Appendix. On 26 July 2016, the Applicant’s solicitors provided some comments
on the draft protective provisions dated 12 July 2016 but stated that they were still seeking instructions
from their client. We have incorporated the comments received from the Applicant on 26 July 2016 into the
draft protective provisions appended to this representation.
National Grid will continue to seek agreement with the Applicant on the protective provisions. However, in
the event an agreement cannot be reached, National Grid would expect its preferred protective provisions
to be incorporated into the DCO, as attached to this representation at the Appendix.
National Grid reserves the right to make further representations as part of the examination process and
appear at the hearing as necessary but in the meantime will continue negotiations with the promoter with a
view to reaching a satisfactory agreement.
Applicant’s Noted: The Applicant continues to engage with National Grid and anticipates that National Grid will be in a
response
position to withdraw their objection to the project before the end of the Examination.
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Comments and Responses

Offshore ornithology
PBR vs PVA
NE6.5.5.

Natural England’s position regarding the use of PBR and PVA is set out in section 4.1.2 of the Relevant
Representations. The Applicant responded in Annex 1 of their 31st May 2016 response to Natural England
by stating that they consider that PBR does have merit as it can provide a useful context for determining if
additional assessment using a PVA approach is warranted. We disagree with the Applicant that PBR should
be used in determining whether additional assessment using PVA is warranted. Our advice is that the filter
to determine whether PVA is required should be whether the predicted mortality exceeds 1% above
baseline mortality.

Applicant’s
response

The Applicant maintains that PBR is a useful tool which should not be disregarded. Nonetheless, the
Applicant has provided PVA for great black-backed gull as requested by Natural England as Appendix 1 of
this document.

NE 6.5.6

During discussions on the use of the PBR model the Applicant cited the use of PBR in the Hornsea Project
Two ornithological assessments. For clarity, Natural England did not state in the Hornsea Project Two
Examination that PBR may still be useful. Rather, due to the lack of available PVA models at the
appropriate scale for kittiwake, lesser black-backed gull and great black-backed gull, Natural England had
no option, but to consider the results from PBR models. Natural England did request that Hornsea Project
Two produce PVA models, but this was not provided by the Applicant. Therefore, in the absence of any PVA
model outputs and due to the late stage in the examination, Natural England had little choice, but to
consider the PBR outputs as presented by the Hornsea Project Two Applicant; although still noting the
limitations of the assessment.

Applicant’s
response

Natural England stated that they ‘considered the results from PBR models in assessing the significance of
EIA impacts’, which implies the results have some utility in the absence of alternatives. It was on this basis
that the Applicant used the same methods presented by Natural England in relation to Hornsea Project Two
(Natural England 2015a) to demonstrate that the conclusions NE reached in relation to cumulative impacts
on kittiwake, great black-backed gull, guillemot, razorbill and puffin for wind farms up to and including
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Hornsea Project Two remained the same with the inclusion of East Anglia THREE.
Nonetheless the Applicant has provided PVA for great black-backed gull as requested by Natural England as
Appendix 1 of this document.
NE6.5.7

In paragraph 8 of Annex 1 of the May response letter, the Applicant states that Natural England and the
Applicant are in agreement that PBR may be useful. This is not the case and it is Natural England’s position
that PBR should not be used to assess impacts on bird populations.

Applicant’s
response

The Applicant acknowledges that the positions on PBR taken by Natural England and the Applicant differ.
The statement to which the Applicant referred was based on Natural England’s relevant representation for
the Hornsea Project Two assessment (Natural England 2015a).
The Applicant has provided PVA for great black-backed gull as requested by Natural England as Appendix 1
of this document.

NE6.5.8

Since the time of the Hornsea Project Two examination, the British Trust for Ornithology (BTO) has
published a research report titled: “The scientific validity of criticisms made by the RSPB of metrics used to
assess population level impacts of offshore wind farms on seabirds”. In this report the BTO conclude that
PBR generally cannot be used to assess whether population level effects of offshore windfarms mean that
the conservation objectives of protected sites are (or are not) being met. This is because PBR considers
only whether a pre-determined level of mortality is exceeded, rather than the biological impact of any
additional mortality at a population level. Natural England advises that the BTO report should be seen as
the best available evidence at the present time, and therefore, Natural England advises that PVA models
are produced instead of PBRs.

Applicant’s
response

The Applicant acknowledges the conclusions drawn by the BTO in their review of RSPB criticisms (Cook and
Robinson 2016). However, the BTO report states that ‘the work was overseen by a steering group’ and that
‘all members were given the opportunity to comment’, however ‘BTO were under no obligation to
incorporate these comments’. As this does not follow standard peer-review approaches the assumption that
this is ‘the best available evidence at the present time’ is questionable. .
More importantly, the Applicant would also draw attention to the fact that Natural England is referring to
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the use of PBR specifically in relation to conservation objectives (i.e. in relation to SPAs). The Applicant has
not relied on PBR outputs in relation to the assessment for any SPA qualifying features, but rather for wider
population assessments (e.g. EIA displacement of auks), for which there are no conservation objectives.
The Applicant’s approach is therefore not being used in the way that is criticised by BTO, and is consistent
with the approach advocated by several peer-reviewed scientific papers on the subject (e.g. Cooke et al.
2012, Dillingham and Fletcher 2008, Dillingham and Fletcher 2011), which have used PBR to assess
whether human impacts on populations are likely to be sustainable or unsustainable. Thus, while we agree
that PBR is not appropriate for assessing the extent to which conservation objectives are being met at
SPAs, in relation to wider population impacts PBR can provide guidance on impact magnitude and
significance and hence the rationale for further assessment.
Furthermore, a recent ICES Working Group of ten international experts in Seabird Ecology, including 5
senior staff from RSPB, BirdLife and JNCC, and chaired by JNCC, concluded that: Potential Biological
Removal (PBR) would appear to be an appropriate method, although there are others, to assess the
conservation consequences of bird bycatch. PBR is one tool that could be used for initial assessment of
bycatch sustainability. If this assessment indicates possible unsustainable mortality levels, the assessment
should proceed to conduct a more detailed, process-related assessment of bycatch impacts on the
population, using more sophisticated methods such as the various methods of population viability analysis
(PVA). (ICES 2013, Document reference: Deadline 3/Applicant's Comments/WR/NE/6.5.8/ICES Report).
EIA impacts on guillemot, razorbill and puffin
NE6.5.9

As set out in our Relevant Representations, Natural England is unable to advise with certainty that the
project will not have a significant EIA displacement impact on guillemot, puffin, and razorbill from
cumulative displacement during operation. The reason for this is that when using the methodology
advocated by Natural England 1% of baseline mortality is exceeded under certain scenarios.

Applicant’s
response

The cumulative impact assessment presented in the ES (which uses the Applicants preferred assessment
methodology) concluded that there would be no significant cumulative effects on the relevant populations
of these auk species as a result of combined displacement at UK North Sea wind farms. Following requests
for further assessment from Natural England in their Written Representation, additional displacement
matrices have been provided (Appendix 4 of the SoCG with Natural England (Document Reference:
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Deadline 2 / SoCG/ NE and Applicant) Auk cumulative displacement assessment). These followed the
methods advised by Natural England and provided the annual predictions requested.
To the extent that baseline mortality is exceeded as suggested by Natural England, this would only occur at
displacement-mortality combinations which go beyond realistically precautionary levels. The evidence on
rates of displacement and subsequent mortality (of displaced individuals) was reviewed and discussed in
the offshore ornithology assessment (Document Reference 6.1.13). This concluded that a displacement rate
of 70% combined with a 1% mortality rate conferred a high degree of precaution on predictions. The
updated auk cumulative displacement matrices reveal that at this combination of displacement-mortality
the 1% increase in background mortality is not exceeded for any species. For example, guillemot reach this
point with 70% displacement and 2.3% mortality, razorbill with 70% displacement and 1.75% mortality
and puffin with 70% displacement and 5.2% mortality.
Therefore, even using Natural England’s precautionary methods for combining seasonal displacement,
which the Applicant considers unsuitable as it includes an unknown extent of double-counting and penalises
species with greater sub-division of the nonbreeding season (see Annex 1 of Appendix 2 of the SoCG with
Natural England Document reference: Deadline 2/ SoCG / NE and Applicant), cumulative auk displacement
is not predicted to have significant effects on the relevant populations.
NE6.5.10

The Applicant provided some additional information in section 1.3 of Annex 1 of the May response letter to
address this discrepancy in displacement impact assessment methodologies. However, much of the
information provided relied on using PBR to assess the level of impact. For reasons outlined in section
6.5.7, we do not advocate the use of PBR. As a result, we advise that more work is required to show which
scenarios (i.e. percentage displacement and percentage mortality) exceed 1% baseline mortality, in order
to determine whether PVA modelling is required in respect of displacement effects on auk species.

Applicant’s
response

The Applicant provided the additional matrices as requested in Appendix 4 of the SoCG (Document
reference: Deadline 2 / SoCG NE and Applicant). These have been updated and provided in Appendix 2 of
this document. Following provision of the information requested by Natural England, it is apparent that,
even at precautionary combinations of displacement and mortality, the effects on the populations are of a
small magnitude and there is therefore no requirement for further PVA modelling.

NE6.5.11

Table 1 of Annex1 of the May response letter includes reference to PBR, but does not include the whole
displacement matrix, and therefore it is not clear which scenarios exceed 1% baseline mortality.
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Subsequently, we asked the Applicant to provide revised matrices for guillemot, razorbill and puffin, to
include the summed impacts from all seasons, and to include breeding season impacts from other projects.
Please see 6.5.13/4 for the outcome of this request.
Applicant’s
response

See previous response (NE6.5.10).

NE6.5.12

We note that in Paragraph 9b of Annex 1 of the May response letter it is stated that Natural England
disagreed with the method used to estimate the reference population during the breeding season.
However, it remains unclear how the Applicant intends to address this point. Therefore, for the avoidance
of doubt Natural England clarifies that whilst we disagree with using the non-breeding season distribution in
the Biologically Defined Minimum Population Scale (BDMPS) report (Furness 2015) to assess the number of
adults present in the breeding season, we acknowledge it makes little difference to impacts from the
project alone. However, we would still like to see revised matrices for the assessment of cumulative
displacement impacts of auk species with the inclusion of breeding season impacts from other projects.

Applicant’s
response

See previous response (NE6.5.10). Note, the revised tables provided in the Applicant’s (2016) Response to
Natural England Section 56 Consultation: Auk cumulative displacement assessment) included breeding
season impacts as per Natural England’s request.

NE6.5.13

In our Relevant Representations we noted that the breeding season mean peak guillemot abundance from
Table 13.20 of the Environmental Statement Report should be 1,744 (April) rather than the 1,699 stated by
the Applicant (which is the March figure). We note that this error has come across to Table 1 of the
Applicant’s recent document: “Response to NE Section 56 Consultation: auk cumulative displacement
assessment”. This represents a discrepancy of 75 birds to the overall cumulative EIA total for the North Sea
plans and projects presented in Table 1, which would not make a material difference to the overall outcome
of the assessment.

Applicant’s
response

The Applicant acknowledges that this error was repeated in the revised matrix for guillemot. We also agree
with Natural England that this makes no material difference to the conclusions (the summed annual
guillemot population at risk of displacement is estimated at 176,406. Once the 30-70% displacement and
1-10% mortality percentages have been applied this additional 75 birds equates to between 0.22 and 5.2
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individuals across the combined range). Note that this error has been amended in the revised displacement
matrices in Appendix 2 of this document.
NE6.5.14

On 6th July 2016 Natural England received a document: “Response to NE Section 56 Consultation: auk
cumulative displacement assessment” (the July response letter) in response to our request to provide
revised displacement matrices. Unfortunately, this document does not fully address the issues raised by
Natural England. The matrices (Tables 5-7) do not include a 1% mortality column. The most important
figure (70% Displacement and 1% Mortality, as used by the Applicant) is therefore not included in the
matrices. In order for Natural England to agree with the Applicant’s conclusion of no significant effect
cumulatively, for guillemot, razorbill and puffin we would need to consider at what point 1% of baseline
mortality is exceeded. Therefore, Natural England requested revised matrices from the Applicant for
razorbill, guillemot and puffin, but at the time of drafting our Written Representations these had not been
received.

Applicant’s
response

Revised matrices have been provided (Tables 1 to 3, In Appendix 2 of this document), which include
mortality between 1% and 10% at increments of 1%. The table for guillemot also updates the cumulative
total to 176,481 using the April estimate (1744) in place of the previous March figure (1669).
Note that the March figure quoted by Natural England (and repeated here) of 1,699 is incorrect. The correct
value is 1,669.

NE6.5.15

Therefore, Natural England has re-calculated the matrices (Annex A) using the same population scales and
the same baseline survival (and mortality) rates as those used by the Applicant. For the guillemot matrix,
we have used the total figure that corrects the error in the EA3-alone breeding season peak (as highlighted
in 6.5.13,) so the numbers are different to those in the guillemot matrix in the Applicant’s auk clarification
note. Assuming a worst case scenario of 70% displacement and 10% mortality, 12,354 birds are predicted
to die, which equates to more than 3% baseline mortality for the largest BDMPS of 2,045,078 used by the
Applicant in their auk displacement note. Taking the Applicant’s recommended scenario of 70%
displacement and 1% mortality, 1,235 birds are predicted to die, which equates to less than 1% of baseline
mortality for the largest BDMPS of 2,045,078. We note for any displacement scenarios which assume 1% or
2% mortality, 1% of the baseline mortality is not exceeded. For a displacement scenario which assumes
5% mortality, 1% of baseline mortality is exceeded when displacement is assumed to be 40% or above.
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Greater than 1% (but less than 2% baseline mortality) of baseline mortality is exceeded when
displacement is assumed to be 40-60%, and greater than 2% when displacement is assumed to be 70% or
above.
Applicant’s
response

The Applicant agrees with this interpretation of the matrices and notes that using the Applicant’s preferred
method for assessing displacement impacts this results in a non-significant impact from the project alone
and cumulatively with other projects in North Sea waters.

NE6.5.16

Using the Natural England matrices for razorbill the worst case scenario has been calculated as 70%
displacement and 10% mortality. In this case, 5,889 birds are predicted to die, which equates to more than
3% baseline mortality for the largest BDMPS of 591,874 used by the Applicant in their auk displacement
note. Under the scenario of 30% displacement and 1% mortality, 252 birds are predicted to die, which
equates to less than 1% of baseline mortality for the largest BDMPS of 591,874. The Applicant suggests
that 70% displacement and 1% mortality is the appropriate scenario to use, and in this case, 589 birds are
predicted to die, which equates to less than 1% of baseline mortality for the largest BDMPS of 591,874. 1%
of baseline mortality is not exceeded for any displacement scenario at 1 or 2% mortality, with the
exception of 70% displacement and 2% mortality where the predicted mortalities equate to greater than
1% of baseline mortality.

Applicant’s
response

The Applicant agrees with this interpretation of the matrices and notes that using the Applicant’s preferred
method for assessing displacement impacts this results in a non-significant impact from the project alone
and cumulatively with other projects in North Sea waters.

NE6.5.17

Using the Natural England matrices for puffin, at the worst case scenario of 70% displacement and 10%
mortality a total of 2,771 birds are predicted to die, which exceeds 1% of baseline mortality when using the
largest BDMPS of 868,689. Using the Applicant’s suggested scenario of 70% displacement and 1%
mortality, 277 birds are predicted to die, which equates to less than 1% of baseline mortality for the
largest BDMPS of 868,689. At 5% mortality, 1% of baseline mortality is not exceeded until displacement is
80% or above.

Applicant’s
response

The Applicant agrees with this interpretation of the matrices and notes that using the Applicant’s preferred
method for assessing displacement impacts this results in a non-significant impact from the project alone
and cumulatively with other projects in North Sea waters.
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NE6.5.18

Taking into account the full range of displacement from 30 to 70% and the range of mortality of 1 to 10%,
the impacts to guillemot, razorbill and puffin under EIA at a North Sea population scale have the potential
to give rise to a significant effect. However, consideration is required to how realistic the predictions of
mortality of 2% or more are. If an assumption is made that no more than 1% of birds will die as a result of
displacement, then it would be possible to conclude no significant effect for guillemot, razorbill or puffin
from the project alone or cumulatively with other projects in North Sea UK waters.

Applicant’s
response

The Applicant agrees with this interpretation of the matrices and notes that using the Applicant’s preferred
method for assessing displacement impacts this results in a non-significant impact from the project alone
and cumulatively with other projects in North Sea waters.

EIA Impacts on kittiwake
NE6.5.19 20

Natural England set out its main issues in relation to the use of PVA modelling to assess EIA impacts on
kittiwake in section 4.1.4 of our Relevant Representations. These issues included whether it is appropriate
to rely on density dependent outputs, and identifying the appropriate population scale at which to assess
impacts.
The Applicant responded to some of the points raised in Natural England’s Relevant Representations in
Annex 1 of the May response letter. Natural England acknowledges the points made in paragraphs 22 to 29
of Annex 1 of the May response letter, that there is some evidence for density dependence in kittiwake.
However, as stated in paragraph 29 of Annex 1 of the May response letter, the exact mechanisms for
density dependence remain to be determined. Therefore, because of the uncertainty of how density
dependence is operating, and because the strength of density dependence that should be used in modelling
is not known, Natural England remains of the view that the density independent outputs should be
considered.

Applicant’s
response

Both density dependent and density independent outputs from the kittiwake PVA were considered and have
been provided in the ES (Document reference: 6.1.13 of the East Anglia THREE DCO Application), as
requested by Natural England.
The Applicant considers the density dependant model to provide the most realistic output. The Applicant
has provided evidence to support this view (see section Appendix 2 of the SoCG with Natural England
(Deadline 2 / SoCG / NE and Applicant). With regards to the question of how density dependence operates
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and how it should be modelled, the mechanism used in the PVA was that proposed by the RSPB in relation
to the Hornsea Project One wind farm (a Weibull function) and the PVA for that project included exploration
of a range of plausible strengths (Trinder, M. (2014). The strength of density dependence used in the
current PVA was selected from within the range investigated in Trinder (2014), on the basis of ensuring
precaution (i.e. the density dependent response is of medium strength) whilst also incorporating evidence
from the seabird literature which has found a consistent relationship between population growth rates and
population size in seabirds (this pattern has been identified in a range of species found throughout the
world Cury et al. 2011).
NE6.5.21

We welcome the offer from the Applicant to provide written explanation of the density dependence function
that has been considered in the PVA models, as this is currently not clear. It would also be helpful to see
some sensitivity analysis and consider what the outputs are if the strength of density dependence is
changed.

Applicant’s
response

The written explanation for the density dependent function and the values used for the parameters can be
found in the Flamborough and Filey Coast pSPA Seabird PVA Final Report (Updated PVA Note. Appendix N
to the response submitted for deadline 5 for the Hornsea Offshore Wind Farm Project One, Document
Reference: Deadline 3/Applicant's Comments/WR/NE/6.5.21/Flamborough and Filey PVA ) (Trinder 2014).

NE6.5.22

Based on the above, we do not agree with the conclusion in paragraph 30 of Annex 1 of the May response
letter that the density dependent version of the PVA model is more robust than density independence.
Given the uncertainty around the type and strength of any density dependence operating, it will be
necessary for Natural England to consider outputs from both density dependent and density independent
PVA models.

Applicant’s
response

In discussions with Natural England’s advisors, the Applicant and Natural England have agreed that the
density independent model generates the worst case results with regards additional impacts. It is also
apparent from Natural England’s statements that Natural England and the Applicant are in agreement that
there is evidence for density dependence in the kittiwake population, with just the strength and form the
remaining area of disagreement. Given this the Applicant considers it appropriate that the density
independent outputs should be considered to provide guidance on the worst case scenario and the density
dependent outputs should be considered to provide a realistic scenario, which although uncertain is likely to
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be more representative of the actual position than a worst case scenario model.
NE6.5.23

We agree with the Applicant that there could be a case for modelling the kittiwake population at an even
larger scale than the BDMPS population as suggested in Annex 1 of the May response letter. Therefore, we
feel that the Applicant should provide a clearer rationale as to why the BDMPS population has been used.

Applicant’s
response

The Applicant provided the following rationale for not modelling at a larger scale in the May (Annex 1 of
Appendix 2 of the SoCG with Natural England (Deadline 2 / SoCG / NE and Applicant) response letter
referred to by Natural England:
‘increasing the spatial scale further makes the modelling increasingly complex because it is unlikely that
demographic parameters appropriate for the North Sea colonies would necessarily be appropriate for
colonies in other oceanographic systems.’
Furthermore, it should be noted that if a larger reference population is used, the effect of UK North Sea
collisions will become relatively smaller and the predicted effects on the population will be reduced – in
effect the results would be less precautionary. The UK North Sea BDMPS population matches the spatial
scale at which collisions have been collated, thereby ensuring that the impact and the population are in
proportion with one another.

NE6.5.24

We note that the figure used in Table 2 of Annex 1 of the May response letter for the kittiwake population
scale is 839,456 (which is the population estimate for UK colonies within the North Sea BDMPS), whereas
the largest UK North Sea BDMPS non-breeding season population for kittiwake is 829,937. We are
therefore not clear which figure was used in the PVA models.

Applicant’s
response

The North Sea kittiwake PVA model (EATL 2015) assessed impacts occurring within seasons against the
relevant BDMPS population scale figures for those seasons: spring (627,816) and autumn (829,937); taken
from Furness (2015, Non-breeding season populations of seabirds in UK waters: Population sizes for
Biologically Defined Minimum Population Scales (BDMPS). Natural England Commissioned Reports, Number
164), with annual impacts assessed against the higher autumn value (as discussed and agreed with NE
during the Evidence Plan Process). This is stated in the PVA report.
The higher population (839,456) was taken from the NE Relevant Representation for Hornsea Project Two
(Natural England 2015a) where it was termed the ‘Population estimate for UK colonies within North Sea
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BDMPS scale’ and was used in the PBR calculations presented by NE. This value was reproduced in the
Applicant’s May response letter in the sections which updated the PBR calculations (referred to above) in
order that the only modification to Natural England’s calculations was the addition of impacts at the East
Anglia THREE wind farm to the cumulative total (i.e. to keep all other aspects of the calculation constant).
NE6.5.25

Regarding Table 1 of Annex 1 of the May response letter, we do not advise the use of PBR and the
predicted cumulative total should be presented as
the percentage above baseline mortality at the appropriate population scale. We note that the revised
estimates for Hornsea Project Two are included. It should be noted that although Natural England’s
assessment used these figures, and broadly accepted them, there may be discrepancies, for example if
predicted mortality is based on the number of turbines built, as opposed to the number of turbines
consented.

Applicant’s
response

See responses to previous questions (NE1, NE2, NE3, NE4).

EIA impacts on great black-backed gulls (GBBG)
NE6.5.26

As outlined in our Relevant Representations, the total cumulative effects on great black-backed gulls from
collision mortality equates to 16.4% of baseline mortality for the largest BDMPS (non-breeding in Furness
(2015)) and 6.38% of baseline mortality for the biogeographic population. Therefore, Natural England
advises further consideration of EIA impacts on GBBG through population modelling.

Applicant’s
response

The Applicant has undertaken PVA modelling for great black-backed gull which assesses the potential
effects on the UK North Sea BDMPS population of collision mortality at both East Anglia THREE alone and
cumulatively (EATL 2016. Ornithology Response to NE Section 56 Consultation - Great black-backed gull
PVA). This has been submitted to Natural England.
The modelling used two sets of survival rates, obtained from both the BTO review of seabird demographic
data (Horswill and Robinson 2015) and also the Applicant's own review of data. Each set of survival rates
was modelled both with and without density dependence, and there were thus four model versions
(demographic rates 1 and 2 modelled both with and without density dependent feedback). Density
dependence was modelled in a realistic yet precautionary manner, with feedback between population size
and reproduction (in line with ecological theory for long-lived species such as seabirds) using a Weibull
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mathematical function (preferred by the RSPB for this purpose).
Comparison of each of the four model outputs with the UK population trend since 1986 revealed that both
the density dependent models generated predictions which closely matched the observed counts, while the
density independent ones gave a substantially poorer fit (especially using the survival rates from the BTO
review). In combination with evidence based considerations of seabird population dynamics and regulation
this indicated that the density dependent models would generate more reliable predictions, although
density independent results were also included.
All four versions of the model were in agreement that impacts on the UK North Sea BDMPS population due
to collisions at East Anglia THREE alone would be negligible and probably undetectable.
In the absence of density dependent regulation, cumulative collisions would be predicted to reduce the
population by around 21% after 25 years compared with the no collisions scenario. With the inclusion of
realistic density dependence, the equivalent reduction after 25 years was around 6-8%. However, it was
also noted that the cumulative collision total itself (882) is very likely to over-estimate collisions for
consented but not built projects by up to 50%. Allowing for this would further reduce the cumulative effect
on the population, with a 25 year reduction of 4-5% predicted by the density dependent models.
NE6.5.27

As outlined in Section 6.5.7 Natural England does not accept PBR outputs and therefore advises that the
Applicant undertakes PVA modelling to assess cumulative EIA impacts on great black-backed gulls. We
suggest using either a UK North Sea colony scale or UK colony scale population model and apportion the
predicted project impacts back to the respective scale.

Applicant’s
response

As noted in previous responses (NE1, NE2, NE3, NE4), the Applicant considers that PBR provides useful
information for assessment purposes, particularly in relation to assessment of wider impacts (i.e. EIA and
CIA). Nevertheless, we have undertaken PVA modelling for great black-backed gull and submitted the
report to Natural England. The modelling has been conducted at the UK North SEA BDMPS scale, as per
Natural England’s suggestion. A summary of the modelling methods and results is provided in response to
NE6.5.26 and the report is provided at Appendix 1 of this document.

NE6.5.28

Natural England has re-iterated its position to the Applicant that a PVA is required, but to date have not
received any updated modelling. As such the scale impact of cumulative at EIA level remains an area of
uncertainty.
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Applicant’s
response

The Applicant has provided the requested work to Natural England and this forms Appendix 1 of this
document.

EIA impacts on gannet
NE6.5.29

Natural England and the Applicant have had further discussions as to whether further population modelling
is required. Natural England has agreed that it would be acceptable to use the SOSS gannet PVA (WWT
2012)65. However, ideally a new PVA model should be constructed which relates to the North Sea
component of the UK gannet population, and using metrics that have been recommended by BTO (Cook &
Robinson 2015). Natural England considers that the counterfactual of growth rate and the counterfactual of
final population size are the most robust PVA metrics to assess impacts. These metrics are not presented in
the SOSS gannet PVA report (WWT 2012), although using Figure 13 of the report it was estimated by
Natural England that the predicted growth rate will fall from 1.28% to around 0.90% per annum with an
additional mortality of 3,000 birds. However, most North Sea gannet colonies have shown much higher
growth rates than the 1.28% used in the PVA: over 4% for large colonies such as Bass Rock and
Flamborough. Therefore, although further modelling would be welcomed, we don’t consider it is necessary
for the Applicant to undertake this to determine whether or not there will be a significant effect as a result
of East Anglia Three alone.

Applicant’s
response

The Applicant welcomes agreement from NE that no further assessment is required for gannet.

HRA impacts on kittiwake
NE6.5.30

As stated in our Relevant Representation, Natural England considers that the impacts from the project
alone will not have an adverse effect on the integrity of Flamborough and Filey Coast pSPA.

Applicant’s
response

The Applicant welcomes the conclusion from Natural England that the project alone will not have an
adverse impact on the integrity of the Flamborough and Filey coast pSPA in relation to kittiwake.

NE6.5.31

Natural England consider that the level of in-combination mortality from collision risk, when considered with
other plans and projects in the North Sea is such that an adverse effect on integrity of the Flamborough
and Filey Coast pSPA/Flamborough Head and Bempton Cliffs SPA kittiwake population cannot be ruled out.
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However, the effect of the additional predicted mortality from the project alone while not de minimis, is so
small as to not materially alter the significance of the overall in-combination mortality figure or the
likelihood of an adverse effect on the integrity of the pSPA arising from such an in-combination level of
mortality.
Applicant’s
response

The Applicant considers that potential kittiwake collisions at the proposed East Anglia THREE offshore
windfarm site, either alone or in-combination with other plans or projects would not have a significant
effect on the integrity of the Flamborough and Filey Coast pSPA population. This conclusion is based,
among other factors, on consideration of both PBR and PVA modelling results undertaken for East Anglia
THREE and the overly precautionary approach to ornithological assessment which has in all likelihood led to
a distorted picture of actual impacts. This is important to consider given the very small level of contribution
to cumulative impacts predicted from East Anglia THREE.
The Applicant also considers it relevant to note that the in-combination collision risk is an over-estimate as
a result of projects not building out to their full consented capacity (as currently assessed). Although it can
be difficult to obtain the necessary parameters to update collision estimates, the Applicant has such
information for East Anglia ONE which is at an advanced stage of design, has been awarded a Contract for
Difference for 714MW, and is currently placing contracts on this basis. Initial working on the consented
position versus the planned project for East Anglia ONE (with a reduction from 1200MW to 712MW, and
240 turbines to 102) suggests that the collisions that can be apportioned to individuals from the
Flamborough and Filey Coast pSPA would be halved for the majority of species. In most cases this
reduction would completely offset any contribution to the cumulative total from East Anglia THREE.
Furthermore, the same adjustment (likely with similar results) could be applied to most of the consented
but not constructed wind farms included in the cumulative and in-combination totals.
In support of the above, a clarification note which explains the planned East Anglia ONE wind farm design,
the re-run of the East Anglia ONE collision modelling and the apportionment to the Flamborough and Filey
Coast pSPA is being prepared for consultation with Natural England and RSPB. It is intended that this will
be submitted at Deadline 4"
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NE6.5.32

We recognise the Applicant’s suggestion that there is no further information that the Applicant can provide
with regard to impacts from collision of kittiwake from Flamborough and Filey Coast pSPA/Flamborough
Head and Bempton Cliffs SPA during the Examination hearing. We note however, that the in-combination
mortality remains a key issue for discussion for any future mitigation and monitoring measures.

Applicant’s
response

The Applicant will fully engage with Natural England with regards to identification of appropriate monitoring
in future.

In Principle Monitoring Plan
NE6.5.33

Natural England’s view is that kittiwake is not the only receptor where there is a requirement to monitor
impacts. We agree with the Applicant that the highest predicted ornithological impact is the cumulative
collision mortality of kittiwake, during operation. However, the offshore ornithological monitoring as
currently proposed in the In Principle Monitoring Plan [APP-295] does not give consideration to monitoring
other receptors where there is uncertainty over the impacts arising from the project.

Applicant’s
response

The IPMP is a living document which will be updated to include any revisions considered necessary during
the examination. The Applicant will fully engage with Natural England with regards to identification of
appropriate monitoring and the species for which this will be required.

NE6.5.34

Given the discussions around auk displacement and the uncertainties around where within the matrix the
actual situation (in terms of percent of displacement and mortality) lies, we consider that monitoring should
also be focused on determining whether assumptions made in the ES regarding these issues are
appropriate.

Applicant’s
response

The Applicant will fully engage with Natural England with regards to identification of appropriate monitoring
and the species for which this will be required.

Conclusions of outstanding ornithology issues
NE6.5.3538

Natural England’s view is that there will be no significant EIA or HRA impacts from the project alone.
Before we can conclude no significant effects cumulatively at an EIA scale we require further information on
the summed displacement impacts (including cumulative impacts in breeding season) for guillemot,
razorbill and puffin and the full matrices presented so it is clear at what level 1% above baseline mortality
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is exceeded.
For kittiwake, it should be noted that there are HRA impacts of in-combination collision impacts of kittiwake
from Flamborough and Filey Coast pSPA. In addition the significance of the impact of the effects at an EIA
scale needs further consideration.
For great black-backed gull PVA modelling is required before significant cumulative EIA impacts can be
ruled out.
Applicant’s
response

The Applicant will provide Natural England with additional outputs which clearly set out the combinations of
displacement and mortality which generate a 1% increase in baseline mortality.
The Applicant does not consider any further evidence is required in relation to kittiwake impacts, either for
HRA or EIA scale impacts.
The Applicant has provided a report detailing the methods and results from a PVA of great black-backed
gull as Appendix 1. Following a review of the results of the PVA the Applicant expects that significant
cumulative effects on this species can be ruled out.

Marine Mammals
NE6.6.1

As stated in our relevant representation, Natural England is satisfied that impacts to marine mammals have
been thoroughly assessed in the Environmental Statement, and that proposed mitigation to be secured
within the Marine Mammal Mitigation Plan (MMMP) is appropriate. We have provided in this section further
updates as to the status of the harbour porpoise pSAC. Also, minor, but associated comments which did not
require extra work from the applicant have been addressed in the Statement of Common Ground.

Applicant’s
response

The Applicant welcomes Natural England’s position with regards to Marine Mammals.

NE6.6.2

On 16th October 2014 the UK received formal correspondence (Reasoned Opinion) from the European
Commission outlining its position regarding the number of SACs for harbour porpoise in the UK under the
EU Habitats Directive. The Joint Nature Conservation Committee (JNCC) has undertaken a new analysis of
the largest and most comprehensive set of data for harbour porpoise in UK waters and has identified a
number of possible sites for SAC designation. Formal consultation of the possible sites was launched on
19th January 2016 and closed on 3rd May 2016. The possible SACs have become a material consideration
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for projects such as East Anglia THREE. Therefore further work is likely to be required by the Applicant
during the Examination process to assess the impacts of the project on the sites, particularly the harbour
porpoise feature of the Southern North Sea pSAC.
Applicant’s
response

The Applicant has undertaken an “Interim Marine Mammal Assessment” for the Southern North Sea pSAC
which will be submitted for Deadline 3 (Document reference: Deadline 3/Interim Information to Inform the
HRA for the Southern North Sea pSAC Report) and acknowledges that further work will be required as
further information and advice is provided by NE. Natural England has been provided with a draft of this
report for their review.

NE6.6.3

Natural England acknowledges the Examining Authorities’ direction in the Rule 8 letter of the 6th of July
which requests the Applicant submits any Information to inform the HRA for the Southern North Sea
proposed SAC (pSAC) report, with reference to the draft conservation objectives by deadline 3 (the 10th of
August 2016).

Applicant’s
response

See NE35 above

NE6.6.4

Whilst Natural England will assist the Applicant in submitting the requested information, we request that
the Examining Authority allows the Applicant to delay submission of the full pSAC assessment/report until
deadline 4 (15th of September 2016). The delay is requested as Natural England is currently awaiting the
outcome of the Hornsea Project Two examination in regard to the pSAC in order to provide advice as part
of a consistent approach across both projects. Until Natural England has clear direction on what information
is required to inform the HRA, the Applicant will be unable to produce any report on the assessment of the
pSAC in consultation with Natural England.

Applicant’s
response

As set out above an interim report will be submitted for Deadline 3 and the Applicant proposes that a full
Report to inform the HRA will be submitted at Deadline 4.

Onshore Ornithology
NE6.6.5

As stated in our relevant representation, Natural England’s main concern for onshore ornithology involved
wintering dark bellied Brent geese (DBBG) at the Deben Estuary SPA. However, the Applicant’s
commitment to seasonal construction restrictions has addressed our concerns.
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Applicant’s
response

The Applicant welcomes conformation of the above from Natural England and has no further comment on
this matter.

NE6.6.6

We acknowledge the Applicant’s commitment to include reference to seasonal construction, in order to
avoid wintering DBBG, in the DCO.

Applicant’s
response

The Applicant welcomes agreement from Natural England that the construction restrictions in relation to
dark-bellied brent geese will ensure that impacts are minimised to acceptable levels. This is secured in
requirement 21 of the draft Order.

Export cable burial depth
NE6.6.7

In its relevant representation (paragraph 5.3.1) Natural England advised burial depths of greater than 1m
wherever possible so as to avoid potential scour effects and future exposure of the export cable. Natural
England also advised that the 1m minimum burial depth be secured as a condition in the DCO (see
paragraph 6.1. of our relevant representation). In their Relevant Representation reply letter of the 31st of
May 2016 the Applicant has noted Natural England’s concerns but to date has not suggested a change to a
1m minimum burial depth. Natural England considers this matter to be unresolved.

Applicant’s
response

As ground conditions will vary greatly along the export cable corridor and within the wind farm site the
Applicant considers that it is not appropriate to commit to a burial depth greater than 1m in the DCO. For
example where cables are installed into rock a burial depth of 1m would not be required, whereas where
cables are installed in fine sand a depth greater than 1m may be required. However, the Applicant does
propose to amend condition 13(g) of the draft Order so that the cable specification and installation plan
must also contain details relating to appropriate management of buried cables.
This plan will be developed during the detailed design stage when locations of cable installation are known.
The plan will include a burial risk assessment to ascertain suitable burial depths for cables to minimise the
risk of them becoming exposed.

Elevated levels of arsenic at sample site 30
NE6.6.8

Natural England notes in its relevant representation (paragraph 5.4.3.) that elevated levels of arsenic were
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and 6.6.9

found at sample station 30, within the offshore cable corridor. The Applicant has stated that if dredging is
required at or around site 30, then they will undertake further survey work to determine the extent of any
contamination and inform the appropriate disposal method. The Applicant will work with the MMO and
Natural England, post consent, once detailed design information is available. Although the Applicant does
not consider there to be a requirement for monitoring, Natural England reiterates its advice to the Applicant
to undertake monitoring if required and include proposed monitoring methodology in the In Principle
Monitoring Plan (IPMP).
This matter was discussed at the Issue Specific Hearing for the DCO on the 29th June 2016 between the
MMO and the Applicant. Both parties came to the agreement that should it be necessary to route the export
cable through site 30, a mitigation plan will be developed by the Applicant to minimise impacts. The
development of this mitigation plan will be a condition of the DML. Natural England agrees with this
approach.

Applicant’s
response

The Applicant has agreed to amend the draft Order to include a condition in the DMLs. The DMLs will be
amended to include the following condition:
"No licenced activities may take place within the area hatched black on the works plan being 250m from
site 30 ("restricted area") until the MMO has confirmed in writing that it is satisfied with the results of a
sediment sample survey or that sufficient mitigation has been secured in the approved method statement
secured under condition 13(g), to prevent impacts from contaminated sediment.
"sediment sample survey" means a survey to be carried in the event that works are proposed in the
restricted area which:
 samples sediment for arsenic contamination in the restricted area; and
 must be carried out in accordance with details first been approved by the MMO"
"site 30" means site 30 shown on the works plan (offshore) which has the following grid coordinates:
Latitude

Longitude

52 27 32.889 N

02 36 9.019 E
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The Applicant will update the IPMP so that the final monitoring plan can include a monitoring method for
recording elevated levels of arsenic if required.
Orford Inshore recommended Marine Conservation Zone (rMCZ)
NE6.6.10
to 6.6.12

In its relevant representation (paragraph 5.4.4.), Natural England states that the proposed export cable
route overlaps with the Orford Inshore rMCZ. Recommended MCZs are a material consideration in the
marine licencing process, but, weight given to the consideration is less than that given to proposed MCZs
(pMCZs) as pMCZs have been put out for consultation.
During the meeting of the 8th of July 2016, the Applicant asked Natural England’s advice on the best way
of assessing impacts of the Orford Inshore rMCZ. Natural England responded in writing on the 9th of June
2016 advising that when assessing rMZCs the following should be considered:
a. Why is the MCZ being recommended? – identify the interest features of the recommended site.
b. Once the interest feature habitats have been identified, show the level of effect the proposed
development is likely to have on them – (cross referencing these habitats back to the EIA assessment for
these habitats and the level of effect identified in the EIA assessment).
The Applicant will include this assessment in the Further Environmental Information (FEI) document which
they will submit to the Examining Authority.

Applicant’s
response

The assessment has now been completed by the Applicant and forms part of the current consultation on
“Other Environmental Information” (OEI) which is due to conclude on 30 August 2016 following which it
will be submitted to the Planning Inspectorate. Natural England has reviewed a draft of the document and
confirmed that it was “fit for purpose”.

Decommissioning
NE6.6.13

Natural England acknowledges that a decommissioning programme will be required post consent and that
this will be agreed at the relevant time under the provisions of the Energy Act 2004. The decommissioning
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plan should include an assessment on whether in-combination decommissioning impacts have been
assessed fully and, if not, request additional information on the impact assessment. Natural England would
welcome a discussion with the Applicant on the potential for in-combination impacts at that time.
Applicant’s
response

Noted

NE6.6.14

Furthermore, Natural England advises that scour prevention and cable protection is removed at the time of
decommissioning in order for the seabed to return to its natural state as required under OSPAR. These
matters should be subject to consideration at the time of development of the decommissioning plan.

Applicant’s
response

As stated in paragraph 325 of chapter 5 of the ES (Document reference 6.1.5 of the East Anglia THREE
DCO Application)
“At the time of decommissioning EATL would comply with best practice and current guidance with regard to
removal of scour protection. The methods for decommissioning would be agreed with the relevant
authorities at that time.”

Applicant Comments on WRs

East Anglia THREE Offshore Windfarm

Page 47

East Anglia THREE Offshore Windfarm .................................................................................................................

August 2016

1.8 Network Rail
Comment and responses

Network
Rail
Written
Rep

Network Rail does not object in principle to the proposed Development Consent Order (DCO). However,
Network Rail does object to the compulsory acquisition and extinguishment of rights over land which it
relies on in order carry out of its statutory undertaking.
Network Rail also objects to the seeking of powers to carry out works over and/or in the vicinity of the
operational railway without first securing appropriate protections for Network Rail's statutory undertaking.
In order for Network Rail to be in a position to withdraw its objection to the proposed DCO Network Rail
requires:
(a) agreement from the Applicant that the acquisition of rights over operational land (including the
extinguishment of any rights and restrictions on such land) is on terms agreed with Network Rail for
the protection of its statutory undertaking, and that compulsory powers will not be exercised in
relation to such land; and
(b) that sufficient protection for Network Rail's statutory undertaking is put in place for the carrying out of
works over and/or in the vicinity of the operational railway network.
Impacts on the Railway

Network Rail and the Applicant are continuing to engage in detailed discussions regarding the points of
objection to the proposed DCO and the resolution of Network Rail's concerns. Network Rail is hopeful the
matter can be resolved through the course of negotiations with the Applicant. However, in the absence of
an agreement to safeguard its interests, Network Rail reserves its right to be heard at the compulsory
acquisition hearing and at any further issue specific hearings on the proposed DCO.
There are particular concerns that the works to be carried out as part of the Project, and the rights to be
extinguished or granted in the proposed DCO, would have adverse effects on Network Rail's ability to
operate the railway network in a safe and efficient manner at the following Plots:
(a)

The Applicant is proposing to carryout cable pull through works under the operational railway at
Plot 197 which includes land comprised in the East Suffolk Railway Line, and at Plot 395 which
includes land forming part of the Great Eastern Main Line Railway. The Applicant is also seeking
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(b)

rights in respect of both Plots to enter and remain on the land for the purposes of operating,
maintaining and decommissioning the cable route. This would require extensive works alongside
and directly underneath the operational railways at both locations. The proposed DCO must
therefore ensure the safety of the proposed works and also ensure that the safe operation of each
railway is not interfered with.
The Applicant is proposing to extinguish, suspend or interfer with rights of easements or private
rights enjoyed by Network Rail over Plots 394, 396, 401, 402 and 403. Access over the land
comprised in these Plots is required by Network Rail in order to inspect and repair the height and
loading of gauges and, in respect of Plot 394, in order to gain access to Level Crossing number
62. Interference with these rights of access would jeopardise Network Rail's ability to ensure the
safety of the operational railway. The proposed DCO must allow an opportunity for a risk
assessment to be carried out and provide sufficient protections so that Network Rail's undertaking
is not interfered with.

Compulsory acquisition of rights over operational and third party land
Network Rail considers that there is no compelling case in the public interest for the compulsory acquisition
of rights over the Plots.
Network Rail also considers that the Secretary of State, in applying section 127 of the Planning Act 2008,
cannot conclude that new rights and restrictions over the railway land can be created without serious
detriment to Network Rail's undertaking; and no other land is available to Network Rail which means that
the detriment can be made good by them.
Network Rail and the Applicant have begun discussions to ensure that appropriate arrangements are agreed
for suitable options to grant easements and a form of easement to provide the Applicant with the necessary
rights over relevant, affected, Plots. Network Rail can see no reason why compulsory powers should be
necessary to give effect to the proposed DCO.
Asset protection
Network Rail will not be in a position to withdraw its objection to the proposed DCO unless sufficient
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protections are put in place for the carrying out of work over and/or in the vicinity of the operational
railway. The proposed DCO includes works which cross under the East Suffolk Railway Line and the Great
Eastern Main Line. These works comprise both temporary use of Network Rail's land during the construction
phase as well as works of a permanent nature.
In respect of all of these works, Network Rail requires asset protection agreements to be put in place to
secure:
(a)
that no works shall be carried out without Network Rail's prior approval of the plans, specification,
method statement and programme of works;
(b)
full access rights, during both the construction and operational phases, are retained for the
benefit of Network Rail to enable the carrying out of all necessary maintenance, repair, renewal,
inspection and enhancement works;
(c)
recovery of Network Rail's legal and professional fees, costs and disbursements incurred in
connection with the proposals to carry out the works and any other costs incurred by Network Rail
arising out of the construction, operation and maintenance of the works; and
(d)
that no work will be carried out unless and until all consents, licences, registration and
authorisations (including any statutory or regulatory consents) are in place.
(e)
Network Rail requires these protections to be secured prior to any third party works being
undertaken on, or in proximity to, its operational land.
Network Rail requires these protections to be secured prior to any third party works being undertaken on,
or in proximity to, its operational land.
Conclusion
Network Rail does not object in principle to the proposed DCO. However, it strongly objects to the proposed
compulsory and permanent acquisition of, and interference with, rights over operational land.
Network Rail considers that the Secretary of State cannot allow the proposed DCO to be granted without
amendment, as the test in section 127 of the Planning Act 2008 cannot be satisfied. The Project would
result in serious detriment to Network Rail's undertaking, and Network Rail does not have any other land
available to it which could be used to avoid such detriment.

Applicant Comments on WRs

East Anglia THREE Offshore Windfarm

Page 50

East Anglia THREE Offshore Windfarm .................................................................................................................

August 2016

Comment and responses

Network Rail is in discussions with the Applicant, but until such time as Network Rail is given the protection
and assurances requested as detailed in this Written Representation, Network Rail's objection to the
proposed DCO will not be withdrawn.
Applicant’s The Applicant continues to engage with Network Rail and anticipates that Network Rail will be in a position
response
to withdraw their objection to the project before the end of the Examination.
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1.9 NFFO
ID

Comment and Applicants Response

Environmental Statement Methodology
NFFO1

The Environmental Statement (ES) methodology accounts and references relevant parts of the
assessment to sections of the National Policy Statement (NPS) (Ch14, p25) but no reference appears to
be made to the relevant policies of the East Inshore and Offshore Marine Plan (HM Government, 2014).

Applicant’s
response

GOV2 of the East Inshore and Offshore Marine Plan states that:
“Opportunities for co-existence should be maximised wherever possible.”
A Fisheries Liaison and Coexistence Plan for East Anglia THREE is secured in condition 13(d)(v) of the
DMLs. Fisheries liaison and coexistence was considered within the fisheries assessment (Document
reference 6.1.14 of the East Anglia THREE DCO Application) as a mechanism for mitigating impacts.

NFFO2

The approach to assessing sensitivity and magnitude to impact would benefit from greater clarity in the
separation factors that constitute sensitivity and how these are taken account of when deriving
qualitative ratings of low/medium/high. At present the factors reported to be included are for sensitivity:




spatial adaptability due to extent of operational range and / or ability to deploy an alternative
gear type.
spatial tolerance due to dependence upon a limited number of fishing grounds.
recoverability with some ability to mitigate loss of fishing area by operating in alternative areas.

Magnitude:



proportion of total annual landings weights / values derived from fishing within the East Anglia
THREE site or over the offshore cable corridor;
duration of impact (SoCG2).
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At present the methodology does not explicitly account for the ability of fishing activity to co-exist within
the vicinity of the proposed development. Although such issues are referred in a number of cases
through the document, this should be an explicit part of the assessment and the degree to which coexistence could occur and the certainty of the judgements should be made in order to provide the
evidential baseline in order to evaluate the appropriateness of mitigation measures (SoCG2).
We also consider this to be important in assessing whether the applicant is fulfilling the marine plan
policy (MMO, 2015, p105) “GOV 2: Opportunities for co-existence should be maximised wherever
possible” as an initial assessment of spatial compatibility will then inform to what extent opportunities
for co-existence can be maximised (SoCG2).

Applicant’s
response

The Applicant considers the methodologies used in the assessment to be suitable and appropriate. The
methodologies are an established approach to the assessment of potential impacts on commercial
fisheries taking relevant guidance into consideration.
With respect to sensitivity and magnitude, the rationale of how these have been defined for each
receptor and effect is provided within the narrative of the assessment.

NFFO3

Where possible, the impact assessment methodology should seek to identify impacts at the individual
business or sub-fleet level as aggregating at the fleet level can mask more significant impacts to
individual businesses (SoCG4).
The assessment has been undertaken on a fleet by fleet basis. It was acknowledged in the ES
(Document reference: 14.4.3.1, para 34 of the East Anglia THREE DCO Application) that there may be
variations between individual vessels within a specific fleet as some vessels may spend more time
fishing in certain areas compared to others. Under the established methodology it is not within the scope
of the assessment to consider the impacts at an individual vessel level. Fishing grounds potentially
impacted by the project have been considered in the context of their relative importance in the local and
regional contexts, as well as to available fishing grounds around the UK and Europe.

Applicant’s
response

NFFO4

Cumulative Assessment: The cumulative impact assessment is based upon newly planned marine
developments and other measures that may restrict fisheries and does not account for developments in
the past or even in the relatively recent past and assumes that fishing businesses will have already
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adapted to and therefore assume that prior proposals have not had an impact (Ch14, p33-34). This
approach therefore does not recognise that fishing businesses may already be carrying the burden of
other restrictions upon which the current proposal may have a cumulative impact and represents a
shifting baseline as new proposals are introduced that discounts previous impacts. We are opposed to
such an approach (SoCG3).

Applicant’s
response

The Applicant considers the cumulative assessment methodology to be appropriate. This is the
established industry approach and is applied for all topics throughout all ESs for offshore wind
developments. The approach does not assume that prior proposals have not had had an impact, but
existing proposals and developments are considered to represent part of the existing environment within
which commercial fishing activity currently occurs. The assessment is based on the most up to date data
available through the relevant statutory agencies and consultation with the fishing industry. The
assessment considers a comprehensive range of developments from scoping through to construction
stages.

Impact Assessment: Operational Phase
NFFO5

The ES makes reference that beam trawling would be able to resume in the operational East Anglia
THREE site during appropriate conditions, although acknowledging that any decision to access the site
will be based upon a skipper’s own evaluation of the associated risks and benefits (Ch14, 323, 102). The
statement also refers to evidence of fishing within existing wind farm sites providing 2 photographs that
claim to provide such evidence (SoCG 6, 26).
These comments are not to suggest that some types of fishing cannot occur within the vicinity of a
windfarm site but it is important to recognise that it is unlikely to occur to the same extent as in the
same area without the windfarm in existence and the emphasise should be on enabling coexistence to
occur as far as practicably possible through the provision of appropriate mitigation and co-existence
measures. At present the ES is far too over simplistic about the likelihood of fishing being able to
resume effectively with the site or along the cable corridor post construction. We are unable to agree
with the statement that “it is not expected there will be any significant effects of loss of fishing area
during the operational phase. It is therefore unlikely that there is any potential for displacement effects
to occur with the result that the magnitude of displacement is assessed to be negligible” (Ch14, 378,
p111) (SoCG 6, 26).

Applicant Comments on WRs

East Anglia THREE Offshore Windfarm

Page 54

East Anglia THREE Offshore Windfarm .................................................................................................................

August 2016

ID

Comment and Applicants Response

Applicant’s
response

The Applicant notes that the NFFO accept that fishing activities and wind farms can co-exist. A
commitment has been made to develop a co-existence plan (SoCG 9, schedule 14 and 15 Part 2
Condition 13(d)(v) of the draft Order) the purpose of which will be to minimise impacts throughout all
stages of the development. This will be developed in consultation with the relevant fisheries
stakeholders and in accordance with FLOWW guidelines.

NFFO6

Plate 13.1, p101 shows the operation of a beam trawl for brown shrimp in the Wash. We note that these
vessels are much smaller than the beam trawlers that operate in the vicinity of East Anglia THREE and
their gear is less penetrating. In addition our own knowledge of fishing in the vicinity of the Wash wind
farm sites indicates that parts of these sites are effectively closed off to the brown shrimp fleet due to
risks posed by exposed cables.
Plate 14.2, p102 claims to show a twin rig trawl being hauled in an operational wind farm. It would
appear from the apparent location of the turbines that the trawl is actually being hauled outside of the
footprint of the site.

Applicant’s
response

The Applicant is unable to comment on fishing operations within the unspecified wash windfarm to which
the NFFO refer.
With respect to plate 14.2, p102, the gear is possibly being hauled just outside the windfarm site located
in the Irish Sea, however the tow was conducted within the turbine array.
It should be noted that the turbine spacing within the East Anglia THREE wind farm would be greater
than wind farms both within the Wash and the Irish Sea, allowing for greater manoeuvrability of fishing
vessels.

NFFO7

Gray et al. (2016) details work conducted on constructed eastern Irish Sea sites to ascertain the extent
to what extent fishing practices have changed in the vicinity of the wind farm sites. This provides
evidence demonstrating that the trawl fleet has not yet returned to operating on its historic fishing
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grounds that is now occupied by one of the wind farms. It also provides evidence to suggest that the
perception of risk from seabed obstructions remains an important factor in determining whether to
resume fishing in the area, and by inference this places an importance on the evidence base that
obstructions do not remain to be communicated effectively to the fishing industry in order to provide the
necessary assurance (SoCG 6, 26).

Applicant’s
response

There are a number of commitments made within the SoCG/DML regarding seabed obstruction
prevention:
 ID 18 VisNed/NFFO SoCG: Cables shall be installed with the objective of minimising as far as
practicably possible effects on longer term fishing operations. A detailed cable laying plan will be
provided which incorporates a burial risk assessment to ascertain suitable burial depths and cable
laying techniques in accordance with the draft DML (Schedule 10, Part 2, Condition 13 (g)(ii)) and
with the objective of achieving the maximum level of cable burial.


ID 20 in the VisNed/NFFO SoCG: Construction related seabed debris will be removed in
accordance with the requirements of draft DML Schedule 12 and 13 Part 2, Condition 11 (8). ID
15 in the CFWG SoCG.



ID 22 in the VisNed/NFFO SoCG: In the event that a cable becomes exposed on the seabed, a
notification will be issued via the SeaFish Kingfisher Information Services and Notice to Mariners.
This will be provided for via the Fisheries Liaison and Co-existence Plan.



ID23 in the VisNed/NFFO SoCG: The Applicant will request that cable protection manufacturers
evaluate the extent to which the various protection options can be safely fished over.



ID 25 in the VisNed/NFFO SoCG : Where cable protection options are necessary the location of
these areas will be recorded via SeaFish KingFisher Information Services. This will be provided for
via the Fisheries Liaison and Co-existence Plan.

The Applicant considers that this is appropriate and comprehensive commitment to preventing, in so far
as possible, seabed obstructions occurring in the operational site. The Applicant also considers that in
the event that any obstruction should occur, the commitments outlined above should provide the

Applicant Comments on WRs

East Anglia THREE Offshore Windfarm

Page 56

East Anglia THREE Offshore Windfarm .................................................................................................................

ID

NFFO8

Applicant’s
response

August 2016

Comment and Applicants Response
necessary assurance to the fishing industry and that this will be communicated effectively through the
sources cited and in addition to the Fisheries Liaison and Co-existence Plan.
We also recognise that the level of maintenance operations taking place on site can limit fisheries
access. The statement itself recognises that maintenance operations will increase the probability of
conflict with fishing vessels and or gears (Ch14, p19). However, no quantitative assessment appears to
have been undertaken to consider what level of hindrance to the baseline fishing conditions this may
translate to. This would help to gauge to what extent fishing would be able to resume within the site
(SoCG 2).
Interference with fishing activity during operation is covered within section 14.6.2.6 of the ES and is
assessed to be of minor adverse significance for static gears and negligible significance for mobile gears.
With respect to the operational site, little or no static gear fishing occurs in this area. With respect to
towed gear activity (most relevant to the operational site), vessels engaged in maintenance would
comply fully with COLREGS to negate the requirement for vessels engaged in fishing to alter course or to
pose any risk to fishing gears being towed.

Mitigation and Co-existence
NFFO9

Fisheries Liaison and Co-existence Plan:
We welcome the provision of a fisheries liaison and co-existence plan and that it is secured within the
draft Development Consent Order / Deemed Marine Licence DCO/DML. Ch14, 251, p88 refers to the
existence of the co-existence and fisheries liaison plan but this does not appear to be available with the
documentation submitted as part of the application.

Applicant’s
response

No Fisheries Liaison and Co-existence Plan has been drafted to date. Given that it is anticipated that the
project will not start construction offshore until 2022, coupled with the fluctuating nature of the fishing
industry, it is not considered appropriate to engage with fishing stakeholders until closer to the
construction period. The Fisheries Liaison Plan would be developed using the latest guidance from
FLOWW (Fishing Liaison with Offshore Wind and Wet Renewables Group).
Much of the scope of the Fisheries Liaison and Coexistence Plan has been agreed through the SoCGs
with the NFFO / Visned, and the Commercial Fisheries Working Group, and is secured in the draft
Order/DML through schedules 10 -15, condition 13(d)(v).
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NFFO10

Cables and seabed hazards:

August 2016

We welcome reference to the existing SoCG agreed with ourselves and VisNed (2013) and the particular
provision that provides for the engagement with the fishing industry takes place when identifying
protection approaches that will cause least disturbance to fishing activities (Ch14, 318, p100). All cable
protection information should be communicated via NTMs and Kingfisher. This should be appropriately
secured via the DCO/DML (SoCG 22, 25).
We consider, however, that fisheries access should also be considered when planning the configuration
of the inter-array cables so that, where possible, the incidences of lane crossings are minimised which
would reduce the potential for cable exposure that could subsequently present a safety risk to the
predominant fishing pattern along the corridors between the turbines (SoCG 17).
Applicant’s
response

ID 25 of the SoCG with NFFO/ Visned states that:
Where cable protection options are necessary the location of these areas will be recorded via SeaFish
KingFisher Information Services.
This will be provided for via the Fisheries Liaison and Co-existence Plan.
Fisheries will be a consideration at the final design stage. The Applicant will also consider a number of
factors when determining the layout of the wind farm including:
 Safety;
 Bathymetry;
 Geotechnical;
 Ecology; and
 Archaeology.

NFFO11

ES Ch14, 366, p109 refers to post construction surveys to assess seabed status. We consider that this
should include an over-trawlability survey covering areas trawled on the offshore cable route and the
inter-array cables in order to verify that fishing activities can resume safely. All results of surveys should
be communicated via the CFWG and to offshore interests. We note and welcome that the provision for a
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trawl or drift net survey is provided within the DML with respect to export cables but similar provisions
should also exist for inter-array cables (SoCG 24).

Applicant’s
response

The Applicant refers to the following SocG ID:


ID18 in the VisNed/NFFO SoCG: The Applicant will adopt a hierarchical approach to cable
protection options in the event that full burial of the entire cable length is not achievable. Under
this approach, which will involve consultation with relevant fishing organisations and their
representatives, protection options will be assessed using a number of criteria including the aim of
selecting protection methods which would cause the least disturbance to fishing practices.



ID20 in the VisNed/NFFO SoCG: In order to minimise potential interference to fishing activity (e.g.
snagging risks) to as far as reasonably practicable, cables will be buried to a minimum depth of
0.5m, where appropriate.



ID22 in the VisNed/NFFO SoCG: In the event that a cable becomes exposed on the seabed
notification will be issued via the SeaFish Kingfisher Information Services and Notice to Mariners. .



ID 24 in the VisNed/NFFO SoCG: The Applicant will adopt a hierarchical approach to cable
protection options in the event that full burial of the entire cable length is not achievable. Under
this approach, which will involve consultation with relevant fishing organisations and their
representatives, protection options will be assessed using a number of criteria including the aim of
selecting protection methods which would cause the least disturbance to fishing practices.



ID 25 in the VisNed/NFFO SoCG: Where cable protection options are necessary the location of
these areas will be recorded via SeaFish KingFisher Information Services.

The Applicant believes that these commitments preclude the necessity for further over trawlability
surveys in addition to those which the Applicant has already agreed.
NFFO12

Provisions should be in place to monitor and report on the emergence of safety hazards including lost
objects and the emergence of cables that pose a safety risk (e.g. cable spans). Provisions should be

Applicant Comments on WRs

East Anglia THREE Offshore Windfarm

Page 59

East Anglia THREE Offshore Windfarm .................................................................................................................

ID

August 2016

Comment and Applicants Response
made for the appropriate protection of cable assets until remedial works are completed. All hazard
information (dropped objects, emergent cables that pose a safety risk) should be communicated via
notice to mariners and Kingfisher safety information services managed by Seafish. All of these matters
should be adequately secured via the DCO/DML. We note and welcome that in the following cases are
addressed in the DML:


Provisions for reporting lost objects are provided for via the Dropped Object procedure Form (e.g.
DCO/DML p138, 156, 201, 217, 233) (SoCG 22).

Applicant’s
response

As above in NFFO7. There are a number of commitments made within the SoCG/DML regarding seabed
obstruction prevention (see NFFO7 for full list). All of these commitments will be captured through the
DCO/DMLs /Fisheries Liaison and Co-existence Plan. The Applicant considers that this is appropriate and
comprehensive commitment to preventing, in so far as possible, seabed obstructions occurring in the
operational site.

NFFO13

We welcome that a procedure for dealing with attributable gear will be established for EA THREE which
may form part of the coexistence plan. We also suggest that the applicant considers working together
with the wider marine renewables industry to explore options for arrangements similar to those used in
the oil and gas industry, for a non-attributable gear losses similar to the UKOOA-style Compensation
fund (SoCG 29)

Applicant’s
response

The Applicant considers the existing commitment to be reasonable and appropriate for the East Anglia
THREE project.

NFFO14

Residual Impacts: The NFFO encourage the application of long term mitigation to be applied in the event
of loss of access to fishing grounds and the establishment of community fund arrangements where
appropriate (SoCG 6).

Applicant’s
response

The Applicant believes that the commitment to the Fisheries Liaison and Co-existence Plan would
appropriately address any residual impacts.
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1.10 RSPB
ID

Comment and Applicants Response

Summary of RSPB position
RSPB1

The RSPB’s primary concern about the East Anglia THREE proposal is its contribution to in-combination
collision risk to gannets of the Flamborough and Filey Coast pSPA (FFC pSPA). We disagree with some of
the parameters used by the Applicant in this assessment, and when collision risk is recalculated using our
preferred parameters, find that the East Anglia THREE proposal contributes around 10% of the total incombination collision mortality to this species. We are also concerned about the total cumulative collision
risk to regional (North Sea) populations of kittiwakes and great black-backed gulls as addressed through
the Environmental Impact Assessment (EIA). In order to address these concerns, we advocate a rise in the
height of the turbines in order to reduce the percentage of birds flying at collision height and we present
recalculations illustrating the level of reduction in collision mortality achievable through this approach.

Applicant’s
comment

The RSPB considers that the potential for adverse effects on gannet and kittiwake arising from the East
Anglia THREE project could be significantly reduced with a rise in turbine draft height thereby reducing the
overlap between the flight height of these species and the rotor swept area. The Applicant acknowledges
that it is likely that raising the height of the turbines would reduce collision risk. However, it should be
noted that the RSPB’s elevated gannet collision risk estimates result from the adoption of more
precautionary estimates (discussed further in RSPB5 below) than used in the Applicant’s assessment,
together with the attribution of breeding season collisions to the Flamborough and Filey Coast pSPA on the
basis of the maximum foraging range estimate (590km) rather than the more realistic (and still
precautionary) mean maximum range (229k, East Anglia THREE is 257km from the SPA at its closest
point). The parameters used in the Applicants assessment are those advocated by Natural England (and
other SNCBs) and agreed with Natural England during the Evidence Plan process. Not only does the RSPB’s
approach increase the predicted number of collisions compared with those estimated by the Applicant (and
agreed with Natural England), it also has the effect of overstating the benefit of increasing the draft height
as the reduction in numbers also appears greater.
Any increase in draft height could have significant technical and commercial implications affecting, and
most likely reducing, the range of options available to the project. In addition, for the purposes of
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maintaining air defence radar coverage requirements, significant restrictions have been placed on turbine
height as set out in requirement 33 of the draft Order. Should The Applicant wish to construct turbines of a
height greater than that permitted in each of the areas identified, then mitigation will be required in
agreement with the MOD. Therefore the commercial and defence implications must be balanced against
East Anglia THREE’s small contribution to the cumulative collision total and the small overall effect an
increase in draft height would have on the total collision figure (using the parameters advocated by Natural
England).
Fundamentally, the Applicant must retain flexibility in the design window due to uncertainties in the
technology and turbine design to be selected for the project and cannot therefore commit to an increase in
draft height at this stage.
Monitoring
RSPB 2

The RSPB welcomes the Applicant’s inclusion of offshore monitoring within its proposals as the current lack
of empirical evidence of the scale of impact on bird populations from offshore wind farms means the high
levels of uncertainty in the conclusions of predicted population level impacts used for the decision making
process remain. Post-consent monitoring will help address and reduce these uncertainties for future
deployment of offshore renewables.

Applicant’s
comment

The Applicant will engage with representatives from the RSPB during the process of designing monitoring
studies.

RSPB 3

The RSPB are concerned that, based on CRM using our preferred parameters, East Anglia THREE
contributes around 10% of the total in-combination collision mortality to gannets of FFC pSPA. We are also
concerned about the total cumulative collision risk to regional populations of kittiwakes and great blackbacked gulls.

Applicant’s
comment

The Applicant reiterates that RSPB’s preferred modelling parameters are not those advocated by the SNCBs
and that the Applicant’s assessment has used parameters agreed with Natural England through the
Evidence Plan process.

RSPB 4

We recommend a rise in the height of the turbines (as advocated by Natural England in Appendix 1 para.
62 of their Relevant Representations) of 10m in order to reduce the percentage of birds flying at collision
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height. For gannet, this would have the effect of reducing East Anglia THREE’s contribution to incombination collision mortality to gannets from 10.3% to 4.3%, and would reduce kittiwake collisions (at
the regional scale) from 23 to 8.
Applicant’s
comment

See above response (RSPB1).

RSPB 5

We also recommend the following changes to the assessment approach:
 use of 98% AR for gannet breeding season CRM
 assessment based on the standard breeding season for gannet and kittiwake
 use of the most precautionary Band Option in CRM (of Options 1 and 2) for gannet and kittiwake
 use of PVA (rather than PBR) to assess impacts on populations, using density independent outputs as
the worst case scenario

Applicant’s
comment

The Applicant has used the recommended avoidance rate for gannet (98.9%) as supported by Natural
England, SNH and JNCC and this is therefore considered appropriate. Also note that the majority of gannet
recorded at the East Anglia THREE site were seen during migration seasons rather than during the breeding
season. The breeding season collision estimates therefore account for a small fraction of the estimated
annual total for collisions.
The term ‘standard’ breeding season implies that the Applicant has derived a non-standard breeding season
for use in the assessment. This is not the case. the Applicant has used the migration-free breeding season
(Furness 2015) for reasons set out in the ES: the patterns of bird movement recorded at the East Anglia
THREE site (very low numbers during the summer and peaks during migration) and absence of breeding
colonies in the region indicate that East Anglia THREE is not located in an important seabird foraging
location, and the vast majority of birds were recorded either on passage (spring and autumn) or overwintering in the southern North Sea (e.g. auks). It was thus considered appropriate to ensure that the full
migratory periods were applied in order that all apparent migration movements were treated as such. If
these full migration periods were then combined with the extended breeding season advocated by the
RSPB, there would be resultant overlaps in the spring and autumn (e.g. for gannets March and September
would fall under both breeding season and migration) with effects in these months being double counted
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and assessed twice. The seasonal splits were discussed and the methodology agreed with Natural England
during the Evidence Plan process.
The difference between Band option 1 (used by the Applicant) and option 2 (as advocated by the RSPB) is
the percentage of flights estimated to be at collision height: option 1 uses site specific flight height
estimates while option 2 uses generic estimates. Site specific are to be preferred whenever they are
available and are considered to be robust. The East Anglia THREE data meet both these requirements as
flight height was estimated for over 250 individuals (against a minimum threshold of 100). The RSPB state
that option 2 should be used simply on the basis that it is more precautionary, but offer no more
compelling argument. The Applicant has agreed with Natural England to use site specific information as this
follows best practice and ensures a balance between precaution and realism. Furthermore the Applicant
does not agree that the overly precautionary approach advocated by RSPB is appropriate in this case.
The Applicant agrees that PVA outputs can provide more detailed information than PBR (although as
discussed PBR is a useful tool which should not be disregarded). The arguments made by the RSPB in
support of density independent model results rather than density dependent ones appear to be based on
the fact that these are the worst case predictions and therefore inherently preferable. The Applicant does
not agree with this as a guiding principle.
Previous PVA outputs using the same form of model (Trinder 2014) have included consideration of a range
of strengths of density dependence in response to specific requests to provide an exploration of how
varying the strength of density dependence affects the results obtained. This analysis indicated that the
parameter value used to determine the strength of density dependence provides an appropriate balance
between precaution (i.e. moderate strength) and biological realism (i.e. matching evidence from reviews of
seabird population dynamics). The Applicant acknowledges that it can be useful to present the worst case
scenario of a density-independent model output, but considers that comparison with density-dependent
model outputs provides a much better understanding.
PVA model outputs have already been presented in the East Anglia THREE ES and the report to inform HRA
for the assessment of gannet and kittiwake impacts, with both density independent and density dependent
results provided. A great black-backed gull PVA has now been developed and a report detailing the
methods and results has been submitted as part of the Applicant’s response to NE's written representations
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(see above).

1.11 Suffolk Preservation Society
ID

Comment

SPS1

As stated during the pre-examination consultation phase SPS’s position to East Anglia Three Offshore
Windfarm remains in principle supportive of non-visual intrusive infrastructure through the use of
undergrounding of cables. SPS are encouraged to see that adequate provision will have been made under
East Anglia One to install cable ducting suitable to accommodate both projects and that once installation
activities are completed at the Bawdsey ‘landfall site’ there will be no buildings or above ground
infrastructure at this location. SPS also recognises that the use of the existing grid infrastructure at
Bramford will, to a certain extent, minimise the need for additional above ground structures at this location
with the exception of the need for a Converter Station, but as the applicant has also recognised this still will
be a further significant development in this locality and its impacts are a matter for concern.

Applicant’s Noted
response
SPS2

It has been demonstrated by the applicant that there is a concentration of designated heritage assets that
will be affected, to varying degrees, by the Converter Station. Nevertheless SPS’s view is that the site has
been materially harmed by the existing infrastructure and so the debate should now focus on whether
adequate remediation through appropriate mitigation can be effectively achieved.

Applicant’s As part of the embedded mitigation strategy the substation was located in order to gain maximum benefit
response
from existing screening (in particular that provided by the existing areas of Ancient Woodland). Further
planting is to take place to the south-west, north and east of the substation site to complement the existing
planting and provide further screening. This will obviously take time to develop but by year 15, the
screening by the mitigation planting will be sufficient to reduce any impacts to not significant / negligible,
including any views from surrounding settlements. Visualisations and photomontages including the
anticipated screening effects are currently subject to consultation as part of the Other Environmental
Information (OEI).
Assessment of impacts to setting (which can include non-visual impacts) must consider which aspects of
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the current setting of an asset contribute to its significance or importance.
Based on the ZTV and site visit potential impacts to setting were considered for:
•
Two Registered Parks and Gardens;
•
Six Grade I and one Grade II* Listed Buildings; and
•
Eight Grade II Listed Buildings.
A summary of the assessment of potential impacts to the setting of these assets was provided in Chapter
25 Onshore Archaeology and Cultural Heritage, Table 25.10 of the ES.
The medieval settlements referred to in the response (such as Burstall and Flowton have no formal
designation and lie over 1km from the substation site. All are active communities and reflect development
and use up to the present day. Chapter 29 identified that although the landscape here is largely rural, this
agricultural landscape has been significantly modified by modern farming and a number of intrusive modern
features such as the existing substation.
Of the identified assets only the Grade II Listed Fidgeon’s Farmhouse (LB1293253) was identified to have
any significant views incorporating the substation location. Development here was considered to comprise a
change within the largely agricultural setting of the asset but not to affect its main aspect.
The methodology accords principally with guidance set out in the updated GLVIA 3 as well as a number of
other documents. The visualisations include computer models for each of the viewpoints and
photomontages for those with potential to undergo significant effects. These present an accurate
representation of what viewers would see in terms of how the different buildings will interact and include
the additional phase of mitigation planting after 15 years. Mitigation plans have been refined through East
Anglia ONE detailed design and these enable the computer model and photomontages to show with more
certainty the effect of the mitigation planting / bunding.
SPS3

Clearly the extent and scope of the proposed landscaping will be fundamental to the adequacy of the final
mitigation achieved. A significant element of which is reliant upon and integral to the delivery of East Anglia
One mitigation, which SPS understands has yet to be finalised with Suffolk County Council. Therefore in
the absence of any substantive detail of the additional mitigation proposed directly for East Anglia Three,
there remains significant uncertainties and confusion.

Applicant’s The East Anglia ONE Landscape Masterplan, Landscape Management Plan and Substation Detailed Design
response
landscape proposals were informed by the Design Council and discussed in detail with the local planning
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authorities, in accordance with agreed Design Principles. The submitted documents set out the design and
landscape mitigation for East Anglia ONE. As part of this Examination the Applicant has also submitted the
East Anglia THREE Landscape Masterplan drawing (Deadline 2/ First Written Questions/ Landscape
Masterplan/ PN1, PN3, LH14), which illustrates the combined mitigation planting for East Anglia ONE and
East Anglia THREE.
The Applicant published Other Environmental Information (OEI) on 27 July 2016 which took account of the
final mitigation as set out in the Masterplan, as well as the final East Anglia ONE substation design and
further proposed mitigation for the East Anglia THREE substation. Consultation on the OEI concludes on 29
August 2016.
SPS4

This is where the dilemma occurs as there is insufficient detail available to define the visual appearance of
the structure, the associated wirescape and the landscaping. Without this level of detail it is uncertain how
effective this will be in mitigating the negative impacts. SPS has raised this concern within its Relevant
Representation submission and is aware that the applicant intends to submit further documentation
revising their current proposals to hopefully address this. Similarly the responses to a number of the
Written Questions raised by the Examining Authority will also provide further clarification and assist SPS
and other Interested Parties to come to a final position on the adequacy of the proposals for the Bramford
Converter Station and its associated mitigation.

Applicant’s A copy of the OEI was provided to SPS on 26 July 2016.
response
SPS5

Until this information is available SPS feels unable to fully assess the adequacy of the applicant’s proposals
and must take a stance that it the proposed impacts on the landscape and wider historic environment of
the Bramford site are unacceptable. SPS does not consider the landscape impacts of the scheme have been
fully identified or adequately mitigated and believe that careful design and layout could further minimise
some of the impacts.

Applicant’s The Applicant awaits SPS' further comments following review of the OEI.
response
SPS6

SPS would seek guidance from the Examining Authority on how it intends to allow Interested Parties to
further consider, analyse and respond to these amended proposals when they are made available.

Applicant’s Consultation on the OEI concludes on 29 August 2016. If SPS have any comments to make on the OEI
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response

these should be submitted to the Applicant by this date.

SPS7

As part of SPS’s Relevant Representation a particular concern was raised around the appropriateness of
adopting the East Anglia One Design Principles to this project. We would like to draw the Inspectors’
attention to a previous National Infrastructure Project (Progress Power Station EN010060) with a similar
‘energy substation element’ which also initially proposed to incorporate the East Anglia One Design
Principles. However, during that Examination the Inspector stated that in his opinion they were superficial
and required further refinement to make them more meaningful for a key Development Consent Order
document. Therefore, SPS remains concerned as to the appropriateness of the East Anglia One Design
Principles for East Anglia Three. SPS are aware that a specific question has been asked of the Applicant and
we await the response from the Applicant to determine whether this addresses our concern.

Applicant’s The Design Principles for East Anglia ONE have evolved considerably since they were submitted as part of
response
the East Anglia ONE examination, and also since the time of the Progress Power Station examination (which
was held July 2014 to January 2015). The principles for the appearance of the buildings and other
structures have been established for East Anglia ONE with some cognisance of the potential for larger scale
buildings being needed for future phases. Subsequently the non-material change for East Anglia ONE was
made, and both the design of the East Anglia ONE substation and the potential mitigation for it has been
refined.
The further engagement with the Design Council and local planning authorities on East Anglia ONE has also
resulted in the preparation of the Landscape Masterplan which includes both East Anglia THREE and a
future project (Deadline 2 / First Written Questions/ Landscape Masterplan/ PN1, PN3, LH14) to illustrate
how the landscape mitigation would evolve with each proposed development in an integrated way. The
detailed landscape proposals for East Anglia ONE have been submitted in order to discharge the related
DCO requirements. Landscaping proposals will be developed along similar lines for East Anglia THREE and
this will supersede the original East Anglia ONE Design Principles.
SPS8

In the meantime SPS would like to see further specific detail contained within the Design Principles to
provide reassurance about its scope and adequacy to deliver the required outcomes, these include:
 A clear commitment to undertaking the Design Review for the Converter Station and to actively
engage with the local councils and residents on the detailed design and landscaping proposals.
 A Lighting Scheme developed that would control and minimise the artificial light emissions at the
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Converter Station.
The adoption of non-reflective insulators to any above ground wirescape.
The setting of security fencing behind the landscaping.
Appropriate consideration to be given to the appearance and positioning of the kiosks (although of
minor size) along the cable route to minimise any further visual impacts, however minimal, and that
a requirement is included for a siting protocol is to be agreed with the local planning authorities.

Applicant’s As outlined above, the Design Principles have evolved for the East Anglia ONE project and will continue to
response
do so for East Anglia THREE.
The applicant has committed in the Outline Landscape and Ecological Management Strategy (OLEMS,
Document Reference – 8.6) to ensuring as far as possible that the installation of kiosks is contained to
suitable locations, such as the edge of fields and away from highways to ensure the minimum disruption
possible to the affected land. Consideration of construction and operational lighting is also provided in this
document.
SPS9

Finally SPS wishes to continue to lobby for an appropriate environmental fund to compensate (in part)
those that will be undoubtedly impacted upon and disrupted during the life of this project. SPS consider
that the absence of any recognition of the impact from such significant infrastructure provision within small
rural communities to be wholly unacceptable. The price paid by those communities for the benefit of the
nation as a whole is inequitable and SPS considers that this should be compensated in the form of an
environmental fund.

Applicant’s The Applicant does not consider that an environmental fund is appropriate or necessary to make the project
acceptable in planning terms. No environmental fund was required for East Anglia ONE. It is considered
response
that environmental benefit is derived from the major financial investment to be made by undergrounding
the onshore cables and through the installation of ducts by East Anglia ONE for the use of East Anglia
THREE, substantially minimising onshore construction activities.
The East Anglia THREE project will create investment in the local economy. The Applicant has already
committed to evolve and support the skills strategy (Document Reference: Deadline 1/ DCO ISH/EAONE
Skills strategy) approved under the East Anglia ONE Order throughout the construction period of East
Anglia THREE, to ensure a lasting legacy from the project.
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SPS10

The critical documents that SPS are waiting upon before it can fully review and assess the adequacy of the
proposal for the Bramford Converter Station include:
 The Applicant’s masterplan document relating to the visual mitigation proposed for all East Anglia
projects connecting to Bramford.
 The Applicant’s updated landscaping assessment for East Anglia Three, taking into account the
revised East Anglia ONE substation design.
 Responses to the Examining Authority’s Written Questions PN1, EL2, EL5, LH6, LH7, LH8, LH9, LH10,
LH11, LH12, LH13, LH14, SE3

Applicant’s All of these have now been provided.
response
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ID

Comment

TWT 1.4

Our primary concerns regard the impact of underwater construction noise on marine mammals, particularly
the cumulative effects on harbour porpoise. We recognise that there may be impacts on other aspects of
the environment, however we limit ourselves at this stage to commenting on marine mammal impacts. We
defer to the greater expertise of the RSPB to comment on offshore ornithological matters and would
support their position.

Applicant’s Noted.
response
TWT 1.5

Data limitations mean the Applicant has rightly taken a precautionary approach to impact assessment.
There is uncertainty as to the baseline harbour porpoise population itself, including the population size,
distribution and structure. Whilst the management unit for the reference population has been agreed as the
North Sea, it should be noted that this is still based on limited evidence. Genetic evidence also points
towards further sub-divisions of the population, although there is currently not enough certainty to make
more accurate divisions.

Applicant’s The Applicant welcomes TWT’s acknowledgement that a precautionary approach has been taken to the
response
assessment.
Although several studies have suggested the existence of genetically separate sub-populations of harbour
porpoise in the North Sea and adjacent waters (for example, Walton, 1997; Tolley et al., 1999; Anderson et
al., 2001; Anderson, 2003), other molecular genetic work has indicated the existence of a single population
in most of the eastern north-east Atlantic, ranging from France to northern Norway (Fontaine et al., 2007,
2010). As TWT states, if there are sub-divisions of the population there is limited information to determine
accurate divisions, and with no physical barriers between these possible sub-divisions there is therefore the
potential for mixing between subdivisions.
As a precautionary approach and following current guidelines, the North Sea Management Unit for harbour
porpoise was used as the reference population in the assessment. This reference population was agreed
with Natural England as part of the Evidence plan process (Appendix 12.1 of the ES (ref 6.3.12 (1))).
As defined by the Inter-Agency Marine Mammal Working Group (IAMMWG), which comprises
representatives of the UK Statutory Nature Conservation Bodies (SNCBs): Management Units refer to a
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geographical area in which the animals of a particular species are found and within which management of
human activities is applied. A MU may be smaller than what is believed to be a ‘population’ or an ‘ecological
unit’ to reflect spatial differences in human activities and their management. The MUs provide an indication
of the spatial scales at which impacts of plans and projects (alone, cumulatively and in-combination) need
to be assessed for the key cetacean species in UK waters, with consistency across the UK (IAMMWG, 2015).
TWT 1.6

TWT accept that, in relation to the impact of injury/death, mitigation is already provided for by the inclusion
of a MMMP in the DCO. Whilst there is still uncertainty as to the success of this mitigation, we accept that
the number of animals impacted to this degree of severity will be minimised. However, in relation to
disturbance of harbour porpoise we do not agree that the mitigation so far proposed is adequate,
predominantly due to the predicted cumulative impacts and the potential impact on the Southern North Sea
harbour porpoise pSAC.

Applicant’s The Applicant welcomes TWT’s acknowledgement that the mitigation within the draft MMMP will minimise
response
the risk of any injury impacts.
The draft MMMP is in line with current best practice and guidance to prevent injury to marine mammals
from pile driving (JNCC, 2010). During the Examination the dMMMP will be updated as discussions with
Natural England in relation to the pSAC progress. The final MMMP will be developed in the pre-construction
period and will be based upon best available information, guidance and methodologies at that time.
The final MMMP will be prepared in consultation with Natural England and agreed with the Marine
Management Organisation. The approach to developing the final MMMP post-consent has been agreed with
Natural England and the Marine Management Organisation (Appendix 12.1 of the ES (Document reference
6.3.12 (1) of the DCO Application).
TWT 1.7

Until we have seen the further information submitted to inform the HRA for the Southern North Sea pSAC,
we are unable to comment on the position of the Applicant in this matter. We also understand that JNCC
has not yet provided formal advice or guidance on the site. However, we would expect that as East Anglia
THREE Offshore Wind Farm is wholly within the pSAC that further mitigation measures will be required to
ensure that the conservation objective of ‘no significant disturbance’ is not compromised. This will be
particularly important when considering the project in combination with other wind farm developments. We
intend to submit further comments on this matter when the information to inform an HRA has been
submitted.

Applicant Comments on WRs

East Anglia THREE Offshore Windfarm

Page 72

East Anglia THREE Offshore Windfarm .................................................................................................................

ID

August 2016

Comment

Applicant’s The Applicant is aware of the potential for effects of construction on the Southern North Sea pSAC.
response
As part of the Deadline 3 submission the Applicant has submitted information for the Habitats Regulations
Assessment in the form of an ‘interim marine mammal assessment for the Southern North Sea pSAC’.
Further assessment on the potential impacts on the harbour porpoise population will be undertaken for the
Habitats Regulations Assessment once further information and advice is available from Natural England and
JNCC. The final assessment will include an in-combination assessment.
TWT 1.8

We would also expect that further provision for impact studies at the site will be required to better
understand the nature of the impact during construction. This would help answer some of the questions
surrounding marine mammal assessments, such as porpoise return times, which have not been measured
at projects on this scale or using larger turbines. We believe that the In Principle Monitoring Plan should be
updated to reflect this, when further information regarding the HRA is submitted.

Applicant’s Outline monitoring proposals are contained within the In-Principle Monitoring Plan (IPMP) (Table 4,
response
Document reference 8.12 of the DCO Application). Monitoring will be designed to test key predictions of
the ES, and, as recognised in the MMO (2014) report, monitoring would be targeted to addressing any
significant risk, evidence gaps or uncertainty, which are relevant to the project and can be realistically
filled, as well as those species or features considered to be the most sensitive to the project impacts
including those of conservation, ecological and/or economic importance. All monitoring will be planned in
consultation with Natural England.
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WDC1

Due to the impacts of climate change on cetaceans, WDC supports the development of well-considered
marine renewable energy. However we have serious concerns about the potential impacts of these
developments both individually and cumulatively, have on cetaceans. These concerns are detailed in our
report "Marine Renewable Energy: A Global Review of the Extent of Marine Renewable Energy
Developments, the Developing Technologies and Possible Conservation Implications for Cetaceans"
available at http://uk.whales.org/sites/default/files/wdc-marinerenewable-energy-report.pdf

Applicant’s The Applicant welcomes confirmation that WDC support well-considered marine renewable energy
response
developments. The Applicant is aware of the WDC report cited, and is fulfilling one of the key
recommendations of the report in supporting further research through the DEPONS project into
understanding behavioural responses of porpoise to marine renewable energy developments. The Applicant
has used the best available information and has taken a precautionary approach in the assessment, as
agreed with Natural England (SoCG EATL and Natural England (Deadline 2/ SoCG / WDC and Applicant).
WDC2

We would also like to draw your attention to this recent report identifying the potential for region wide
impacts resulting from noise pollution across the North Sea (Heinis and de Jong, 2015).

Applicant’s As stated in the Applicant’s response to the ExA's first questions, Heinis et al. (2015) is a useful report in
response
which the iPCoD model was applied to a cumulative impact assessment for determining the effects of
underwater impulsive sounds for Round 3 offshore wind energy. Following tailoring of the iPCoD model by
Rijkswaterstaat it was shown that the model could be used to estimate the size of the cumulative effects of
impulsive underwater sound on the harbour porpoise population using selected scenarios for the
construction of wind farms on the Dutch Continental Shelf and in the rest of the North Sea and for seismic
surveying in the period 2016-2022. However, the report also highlights a number of limitations in the iPCoD
model.
As stated in the Applicant’s response to the ExA's first questions, the iPCOD model continues to be work in
progress but it is clear that early results suggest that it could be a useful tool in undertaking cumulative
assessments of the impact of disturbance in harbour porpoise in the North Sea. The Applicant also
supports strategic assessment by the MMO or Natural England.
WDC3

WDC are particularly concerned that the construction of East Anglia THREE offshore wind farm has the
potential to negatively impact the integrity of the Southern North Sea harbour porpoise (Phocoena
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phocoena) pSAC.
Applicant’s The Applicant is aware of the potential for effects from construction on the Southern North Sea pSAC. As
response
stated in the SoCG with WDC, at the time of the submission of the Application there was insufficient
information available to undertake a meaningful assessment of the project's likely effects on the pSAC.
This was also agreed with Natural England (SoCG EATL and Natural England).
The Applicant has submitted information for the Habitats Regulations Assessment in the form of an ‘interim
marine mammal assessment for the Southern North Sea pSAC’ for Deadline 3 as requested by the ExA
(Document reference: Deadline 3/Interim Information to Inform the HRA for the Southern North Sea pSAC
Report .
Given the delay in receiving further information required to inform the assessment, the Applicant wishes to
highlight that the report is only an interim version, which will subsequently be updated. The Applicant
anticipates that the final information to inform the HRA report will be submitted at Deadline 4.
WDC 4

Annex 1
General Comments
We recognise that the conclusions drawn are a ‘worst case scenario’ when assessing the impact on marine
mammals, and believe this to be appropriate given the considerable unknowns surrounding the
development of the wind farm. But, as they are deemed realistic, they should be treated accordingly.
However the worst case scenarios are based on impacts of pile driving, if alternative foundations are used
there will be significantly different impacts on the environment. WDC recognise that the alternative
foundations have been considered to a certain extent elsewhere in the Environmental Statement (ES),
however not to the extent to fully cover potential impacts, therefore we would recommend that if
alternative foundations are used greater consideration is given to the impacts these may have.

Applicant’s Piled foundations are included in the assessment as the worst case scenario for marine mammals with
response
regard to foundation installation within the Rochdale Envelope approach. Driven piles are currently the
most economic foundation in the offshore wind industry and offer flexibility within the design envelope.
Therefore this is the most commonly used, tried and tested foundation at this point in time.
The Rochdale envelope approach to the assessment means that the worst case scenario is considered in the
assessment and that this worst case scenario is adjusted depending on both the impact and the receptor.
For potential impacts of underwater noise on cetaceans, the worst case scenario is considered to be
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foundation options that use pile driving, but other elements of the assessment consider other types of
foundation. For example with respect to prey impacts, these are considered with reference to the Fish and
Shellfish Ecology assessment (Chapter 11, Document reference 6.1.11). Chapter 11 considers impacts from
underwater noise with reference to piled foundations but considers habitat loss with reference to gravity
based foundations. Therefore the Applicant considers that the ES fully assesses potential impacts and that
no further consideration of alternative foundations is required.
WDC5

Location of East Anglia THREE Offshore Wind Farm
WDC recognise that at the time the ES was undertaken the designation of these sites was unknown and
that limited information was available to the applicant. However the applicant should take into account the
draft Conservation Objectives provided in the pSAC consultation documents - that the site integrity must be
maintained and there is no adverse impact on the population of harbour porpoise at the site. Site based
protection cannot be met by assessing the whole North Sea population, but only by assessing the impacts
for the number of individuals that are supported by the site (Rees, et al., 2015).

Applicant’s As stated above (in WDC3) the Applicant has submitted information for the Habitats Regulations
response
Assessment in the form of an ‘interim marine mammal assessment for the Southern North Sea pSAC’ for
Deadline 3.
Given the delay in receiving further information required to inform the assessment (including final
conservation objectives and management measures), the Applicant has used the draft Conservation
Objectives and advice provided by JNCC & Natural England (2016) (Document reference: Deadline
3/Applicant's Comments/WDC/5/JNCC & Natural England 2016) . The draft Conservation Objectives ‘are
based on considerations of the ecological requirements of the species within the site, yet their
interpretation is contextualised in their contribution to maintaining FCS at a wider scale. With regard the
Southern North Sea site, harbour porpoise need to be maintained rather than restored’ (JNCC & Natural
England 2016). JNCC & Natural England (2016) also state that ‘it is how the impacts within the site
translate into effects on the North Sea Management Unit (MU) population that are of greatest concern’.
Following this JNCC & Natural England (2016) note that the mobile nature of this species means that the
concept of a ‘site population’ may not be appropriate for this species. JNCC (2015) also advise that
assessments of effects of plans or projects (i.e. HRA) need to take into consideration population estimates
at the MU level, to account for daily and seasonal movements of the animals.
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Following this advice the Applicant has used the North Sea MU for the interim assessment.
WDC6

EPS
We recognise the timeframe within which the industry is required to build in order to meet targets is tight
and we also recognise the existing technological limitations in using alternative sources to pile driving as
well as the lack of established mitigation measures. However, the requirement to understand and mitigate
impacts to ensure strict protection of European Protected Species (EPS), including all cetacean species,
remains.

Applicant’s The Applicant is also committed to the protection of EPS.
response
As stated in the Applicant’s response to the ExA's first questions the Applicant believes that a robust Marine
Mammal Mitigation Protocol (MMMP) will prevent injury to European Protected Species (EPS) should pile
driving be used. Therefore, as stated in Section 12.3.2 of the ES (ref 6.1.12) EATL will commit to the use of
soft start and exclusion zones (to a maximum of 1000m) to prevent auditory injury to EPS during pile
driving activities. Commitment to this embedded mitigation to prevent injury to marine mammals has been
agreed during consultation with Natural England (Appendix 12.1 of the ES ref 6.3.2). The results of the
impact assessment for pile driving (Section 12.6.1 of the ES (ref 6.1.12) indicate no significant impact (i.e.
harm) at the reference population level (the impact is assessed as minor adverse).
The Applicant has provided a draft MMMP submitted as part of the Development Consent Order (DCO)
application (Document Reference 8.15). The dMMMP is in line with current best practice to prevent injury
to marine mammals from pile driving (JNCC, 2010).
The final MMMP will be developed in the pre-construction period and will be based upon best available
information and methodologies at that time. The dMMMP will be updated in consultation with NE and
agreed with the Marine Management Organisation (MMO). The approach to developing the final MMMP post
consent has been agreed with Natural England and the MMO; Appendix 12.1 of the ES (ref 6.3.2). This is
also captured under Condition 13(f) of the Deemed Marine Licences (DML), and the final MMMP would be
agreed with the MMO at least four months prior to construction.
The Applicant has received written confirmation from the MMO that, based on available information and
current evidence provided, the MMO see no reason not to issue an EPS licence under regulation 53 of the
Conservation of Habitats and Species Regulations 2010 on submission of an application (see Appendix A of
the Habitats Regulations Assessment: interim marine mammal assessment for the Southern North Sea
pSAC (Document reference: Deadline 3/Interim Information to Inform the HRA for the Southern North Sea
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pSAC Report).
WDC 7

Baseline survey methodology
WDC believes that the methodology for boat based surveys used was not adequate for assessing relative
marine mammal abundance. The methodology used to survey for marine mammals was designed for
surveying seabirds in relation to offshore wind farms. Marine mammal surveys that are developed as an
add-on to boat based bird surveys are inadequately designed monitoring programmes that cannot provide a
sufficient baseline to characterise the environment.
Further, WDC are concerned the area covered in the boat based surveys is not large enough to fully assess
the population of marine mammals that could be impacted by pile-driving. The applicant used data
collected from boat based surveys for East Anglia ONE offshore wind farm; these surveys covered East
Anglia ONE wind farm site plus a 4km buffer only, and did not extend to the East Anglia THREE site.
Instead the data was used, in conjunction with the East Anglia THREE aerial surveys, to calculate
abundance of marine mammals.
Data used for the Southern North Sea pSAC shows the different use of the wind farm areas by harbour
porpoises - the area of East Anglia ONE is used as a wintering area and the area of East Anglia THREE as an
area used throughout the year (JNCC and NE, 2016). WDC therefore believes that the data collected by the
applicant for East Anglia ONE is not applicable for calculating harbour porpoises at East Anglia THREE.
As covered below, the impacts of pile-driving on cetaceans has the potential to range up to 80 km from the
pile driving site, much further than the area surveys by the applicant. We recommend that further
dedicated marine mammal surveys are undertaken, in particular robust marine mammal boat based
surveys, and that the study area should be extended to cover a suitable range, to be able to fully assess
any marine mammal populations and the potential for impacts from pile driving.
We acknowledge that the data is collected and used in conjunction with other surveys (the limitations of
some are noted below). We recommend a minimum of 5 years of boat based surveys. WDC note SCANS II
surveys have been used to assist with assessing populations, and potential impacts on marine mammals.
However the SCANS surveys are only one seasonal snapshot in time, with a 10 year gap between collection
of datasets. It is not therefore appropriate to be used for estimates of density and finer-scale information
are required where such data are not available (Green et al., 2012).
WDC have concerns over the accuracy of identifying species from aerial surveys, as it is well known there is
the difficulty of identifying marine mammals to species level from high definition aerial surveys.
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Due to the importance of the area for harbour porpoises, along with the lack of robust boat based surveys,
the difficulties of identifying species from High-Definition surveys and the inadequate area surveyed, WDC
are very concerned that there is insufficient and imprecise data on which to base impact assessments on
cetaceans, leading to inaccurate and potentially misleading results.
Applicant’s The boat based surveys that were described in the ES (Document reference 6.1.12) were used only to
response
provide context for the site specific data. In addition, the Applicant did not rely on data from East Anglia
ONE to calculate the number of harbour porpoise for East Anglia THREE.
Estimates of abundance and density generated from two years of site specific (East Anglia THREE site plus
4km buffer, Appendix 12.2 of the ES (Document reference: 6.3.12 (2)) aerial surveys were used to inform the
impact assessment. The site specific surveys and densities generated from these surveys were determined
to be more reliable and realistic for the East Anglia THREE site, compared to the SCANS II survey, due to
the greater resolution and more recent dedicated survey effort. SCANS surveys were used for context but
not to generate estimates of abundance or density.
The Applicant acknowledged that there may be some difficulties in identifying marine mammal to species
from the aerial surveys. As such, taking a precautionary approach all sightings classified as ‘Unidentified
dolphin / porpoise’ in the survey data have been assumed to be harbour porpoise, and used to generate a
maximum density for harbour porpoise.
The appropriateness of the survey methods, duration and analysis (including the precautionary approach to
classification of unidentified species and correction factors for animals below the surface), and
characterisation of the baseline were all agreed with Natural England during the Evidence Plan process
(SoCG between EATL and Natural England (Deadline 2/ SoCG/ Natural England and Applicant).
WDC in their SoCG with the Applicant (Deadline 2/ SoCG/ WDC and Applicant) acknowledges that the
assessment has been based on the best available evidence. WDC also agree that ‘the applicant has taken a
precautionary approach to aerial surveys by assigning any unidentified cetaceans as harbour porpoise. We
believe this is the best approach as it is well known it is hard to identify marine mammals to species level
from high definition aerial surveys’.
WDC 8a

Potential impacts
Pile Driving
WDC note that the foundation type has yet to be finalised. We are concerned that monopole foundations
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are being considered as the foundation type. We strongly recommend that monopile, or pin pile,
foundations are not used due to the noise levels generated by pile driving.
Noise levels during construction remain a key marine mammal concern due to pile driving of pile
foundations. We recognise that worse case scenarios have been used when modelling the noise impact on
marine mammals from pile driving and believe this to be appropriate given the considerable unknowns
surrounding the development of the wind farm. However we would like to see consideration of the full
range of potential impacts from other foundations
being assessed as many will still involve piling activity and will have different potential impacts i.e. gravity
foundations will create less noise, however they could have a much larger impact on the benthic fauna
including sandeels, a main prey species for harbour porpoises and northern minke whales (Balaenoptera
acutorostrata).
Applicant’s Please see response to WDC4 with regard to the use of the Rochdale Envelope approach in the impact
response
assessment.
The impact assessment for fish and shellfish (Chapter 11 Volume1 of the ES (Document reference 6.1.11)
considered the worst case scenario for these species. None of the impacts were assessed as being
significant.
The Applicant has undertaken site specific modelling of underwater noise propagation from pile driving in
the East Anglia THREE site (Appendix 9.2 of the ES (Document reference 6.3.9 (2). The worst-case
scenarios were used in the noise modelling, i.e. maximum hammer energy and piling location with
potentially greatest noise propagation (i.e. largest predicted impact range). Site specific modelling is
important to use in the impact assessment as it takes account of water depth and bathymetry which will
affect the range of noise propagation, ranges cannot be readily implied from other sites. The methods used
in assessment of noise impacts were agreed with Natural England during the Evidence Plan process (see
SoCG between EATL and Natural England).
WDC 8b

Reactions of harbour porpoises to the pile driving process for wind development have been recorded at
distances up to 15 km from the piling site (Carstensen et al., 2006). Thomsen et al. (2006) found that the
noise generated by the construction of offshore wind farms was loud enough to be audible by harbour
porpoises beyond 80 km from the source and could mask communication at 30 – 40 km. Bottlenose
dolphins (Tursiops truncatus) could exhibit behavioural responses at distances of up to 40 km from pile
driving locations (Bailey et al., 2010).
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The limited research conducted so far has shown the potential for pile driving to cause behavioural changes
in harbour porpoises which leave the area during construction and in some instances did not later return to
their usual numbers (Carstensen et al., 2006, Skeate et al., 2012). Even where areas have been
recolonised, it is not clear if these are the same animals returning or new animals moving into the area.
The significance of such disturbance is not understood.
Currently there are no studies to demonstrate the potential impacts of pile driving on other cetacean
species; however minke whales are vulnerable to the impacts of intense noise pollution. There was a
significant decrease in northern minke whale sightings rates in western Scotland during periods of naval
exercises (Parsons et al., 2000). From recordings taken during pile driving in the Moray Firth, Bailey et al.
(2010) suggested that northern minke whales, and other mid- and low-frequency hearing cetaceans, may
exhibit behavioural disturbance up to 50 km away from the source.
Applicant’s As summarised in the ES (ref 6.1.12) the duration of any flee response can vary, and the time between
response
individuals being displaced and returning to an area should be considered against the waiting time between
piling events. It is possible that a behavioural disturbance from a single pile driving event would be
sufficient to exclude harbour porpoise from the area around the noise source for several days (Thomsen et
al. 2006; Brandt et al. 2009; 2011; Thompson et al. 2010). However, studies at the Borkum West II
project in Germany that deployed a large bubble curtain during monopile installation reported on average
(median) that a significant expulsion effect was detectable until 9 to 12 hours after pile driving activity
(Diederichs et al. 2014).
The duration of the exclusion could last up to three days following a single piling event if the animal is close
to the source. Data presented by Brandt et al. (2009, 2011) indicated that harbour porpoise would
completely leave the area (indicated by the duration of waiting time between porpoise detections after first
piling) for a median time of 16.6 hours and a maximum of 74.2 hours within 0.5-6km of the noise source.
Waiting times did not return to ‘normal’ until 22.7 hours after piling. At distances of greater than
approximately 9km from the noise source there was a much shorter duration of effect; with waiting times
retuning to ‘normal’ between 1 and 2.6 hours after piling ceased. However, at 18-25km there was still a
marked effect. Porpoise activity (measured by the number of minutes per hour in which porpoise were
detected expressed as porpoise positive minutes) was significantly lower within approximately 3km of the
noise source for 40 hours after piling.
The Applicant would like to point out that the Carstensen et al. (2006) paper cited by WDC reported the
results of a prolonged displacement of harbour porpoise at Nysted Offshore wind farm. However, at this
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site all but one of a total of 72 wind turbines were installed using gravity based foundations. The study
documents a substantial effect (short term response) on the harbour porpoise echolocation activity from
ramming/vibration activities approximately 15km from the noise source. In addition, Skeate et al. (2012)
refer to disturbance at a haul out site for harbour seal and grey seal and not harbour porpoise. The
Applicant would suggest that neither of these publications show potential for pile driving to cause
behavioural changes in harbour porpoise during construction.
In the ES, based on the modelling, disturbance (defined as possible avoidance) in harbour porpoise may be
between 37km and 70km, based on the full hammer strike at 3,500kJ (based on the worst case scenario;
Section 12.6.1. of the ES ref 6.1.12).
As outlined in Section 12.5.3 and 12.5.4 of the ES (ref 6.1.12), as a result of the lack of sightings during
the site specific surveys, and the lack of sightings in this area of the North Sea during the SCANS II survey
cetacean species, other than harbour porpoise (including minke whale, white-beaked dolphin and
bottlenose dolphin) were not considered in the impact assessment. This approach was agreed with Natural
England (Appendix 12.2 of the ES Document reference 6.3.12 (2)).
WDC 8c

We note that the maximum construction period would be 15 months using two vessels, and that marine
mammals would be excluded from the site for the duration of the pile-driving. The construction of East
Anglia THREE Offshore Wind Farm has the potential to have a very high impact on the harbour porpoise
population, which use this area of the pSAC throughout the year (JNCC and NE. 2016). The average
lifespan of a harbour porpoise is 8-10 years (but can live to 23 years), reaching sexual maturity at 3-4
years and calving every 2 years; therefore the potential impact of pile-driving for 15 months on the harbour
porpoise population is high as it would potentially affect breeding and feeding activity.
A recent paper analysing foraging rates in harbour porpoise found that they feed almost continuously to
meet energy needs and are therefore highly sensitive to disturbance (Wisniewska, et al., 2016). Given the
importance of the East Anglia Three area and the pSAC for harbour porpoise, most likely due to being prime
foraging areas, displacement from the area could be very significant.
Although it is likely that pile driving activity will not be constant, the installation of monopolefoundations
has been found to have a profound negative effect on harbour porpoise acoustic activity up to 72 hours
after pile driving activity (Brandt et al., 2011), so it is unlikely that harbour porpoises will return to an area
during these gaps, resulting in them possibly being excluded from the area for the entire duration of
construction.
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Applicant’s The impact assessment considered that harbour porpoise, as a worst case, could be excluded from the area
response
during the duration of the construction period. However, pile driving will not be continuous and there will be
gaps in the programme of longer than 72 hours, during which animals may return to the area.
While construction could occur over a two year period, pile driving (based on a temporal worst case of a
single vessel installing jackets for a two phased approach) would last for 1,279 hours, over two 8 month
periods (or 10.9% of the time, ES (ref 6.1.12 paragraph 305-314).
WDC 8d

WDC note that there could be 2 vessels driving piles at any one time, and that pile-driving will start at one
site, and then continue at another (which may be adjacent to the pile already being driven or in another
area of the wind farm). We are concerned that the cumulative impact assessment does not include pile
driving commencing at a second location, whilst the first is still being driven. The impact of the second pile
driving location on cetaceans is highly dependent upon the location of the second pile-driving site which is
likely to have a different potential area of impact to the first. In addition, having a second pile-driving
location will increase the noise levels generated and could possibly have a cumulative impact. We
recommend that the same consideration is given to marine mammals when the second pile-driving occurs
as is given to the first and that it is not assumed that animals have moved out of the area as pile driving
has already commenced elsewhere

Applicant’s In the impact assessment, the spatial worst case for displacement is based on the scenario of two vessels
response
installing monopoles. The assessment assumes that pile driving at two locations (location 6 and 17 were
chosen as they give the maximum propagation ranges) could occur concurrently, and there would be no
overlap in the disturbance areas. Therefore, this assessment considers the maximum area which
displacement could occur at any one time from concurrent pile driving (ref 6.1.12 paragraph 297-305).
Natural England in their SoCG (Document reference Deadline 2 / SoCG/ Natural England and Applicant
confirmed that the spatial and temporal worst case scenarios used were appropriate for this project.
WDC8e

WDC has concerns about the accuracy of the modelling identified in the ES. WDC note that Southall et al.
(2007) has been used for noise modelling in the ES. Whilst currently this is the only model available to
developers, there are many limitations to this modelling approach (acknowledged in the Southall paper
itself), and they are extensive.
WDC are concerned that by using this model, and not taking into account current research noted above,
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that the impact ranges identified by the applicant are inaccurate and misleading. Taking into account the
potential impact ranges from pile driving, the importance of the site for cetaceans and their prey species
and the limitation of the noise modelling, WDC are concerned that the conclusions table on sensitivity to
pile-driving in the ES aren’t adequate for harbour porpoises in particular, but also for other cetaceans. We
would suggest that the sensitivity of these species to temporary threshold shift (TTS) and behavioural
disturbance is higher than noted here and that the sensitivity should be raised.
Applicant’s As stated previously, the methods used in assessment of noise impacts were agreed with Natural England
response
during the Evidence Plan process (see SoCG between EATL and Natural England). The metrics used in the
assessment are consistent with the Marine Strategy Framework Directive.
WDC9

Prey availability
We have considerable concerns about prey impacts resulting from the development, particularly on
sandeels, mackerel, whiting and sprat – all of which are major prey species for the harbour porpoise. Any
development has the potential to change the prey availability and it is uncertain if marine mammals would
be able to adapt to any changes.

Applicant’s The potential impact of changes in prey resource on marine mammals has been assessed within the ES (ref
response
6.1.12). In the SoCG, Natural England agrees with the conclusion that the impact will not be significant.
WDC10

Operational noise
Whilst it is anticipated that operational noise levels will be much lower than construction noise, there is no
data available on operational noise impacts on marine mammals, so a long-term monitoring plan should
incorporate operational noise impacts on cetaceans if the development goes ahead.

Applicant’s There are a number of published studies which have shown that harbour porpoise continue to forage in the
response
vicinity of nearby operational offshore wind farms. Touggard et al. (2009) further show that even masking
from operational noise is unlikely to impact harbour porpoise communication, due to the low frequencies
and low levels produced. Scheidat et al. (2011) reported an attraction of harbour porpoise to an operational
Dutch offshore wind farm site, where abundance was higher within the wind farm compared to a similar
environment in near-by areas. This was assumed to be due to decreased fishing and vessel activity and
increased food availability (Scheidat et al. 2011).
With regard to the longer term aspects of potential displacement, comprehensive environmental monitoring
has been carried out at the Horns Rev (80 monopile foundations) and Nysted offshore wind farms in
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Denmark during the operational phase between 1999 and 2006 (Diederichs et al. 2008). Numbers of
harbour porpoise within Horns Rev were thought to be slightly reduced compared with the wider area
during the first two years of operation. However, it was not possible to conclude that the wind farm was
solely responsible for this change in abundance without analysing other dynamic environmental variables
(Tougaard et al. 2009).
WDC 11

Cumulative assessment
The purpose of the Cumulative Impact Assessment (CIA) is to try and assess the effects of the
development on the population of cetaceans in the area, therefore all other projects that have the potential
to impact that population must be considered. WDC is pleased to note the applicant has included a number
of offshore developments in this assessment. However, due to the Southern North Sea harbour porpoise
pSAC , the applicant should take into consideration the planned installation of all wind farms, as well as
other activities within and adjacent to the site, with the potential to disturb the harbour porpoise pSAC
population.
WDC believe that with these projects included, further mitigation measures are required to reduce the
predicted impacts in the CIA.
WDC are concerned that the cumulative impact of construction pile driving at more than one location
simultaneously has not been taken into account. We recommend that the same consideration is given to
marine mammals when the second pile-driving occurs as is given to the first.
We feel that activities other than development of offshore wind farms need to be considered, e.g. shipping,
oil and gas exploration to give an accurate assessment of the potential cumulative impacts. A robust
monitoring programme should be a requirement of consent to ground-truth any assessment conclusions.

Applicant’s The cumulative impact assessment in the ES (Document reference 6.1.12) considers the impact on harbour
response
porpoise, other species of cetacean have been screened out of the assessment due to a lack of occurrence.
This approach was agreed with Natural England during the Evidence Plan process (see SoCG with Natural
England). However, the Applicant acknowledges that an EPS licence may be required for species other than
harbour porpoise, should additional information become available post consent. The plans and projects
included in the CIA and the approach to screening of those projects was agreed with Natural England
during the Evidence Plan process (SoCG with Natural England Document reference Deadline 2 / SoCG /
Natural England and Applicant).
Potential in-combination effects on the Southern North Sea pSAC will be considered by the Applicant in the
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final version of the report to inform the Habitats Regulations Assessment following the release of further
information from Natural England which is required to inform the assessment.
Response to WDC8d deals with the within-project cumulative impact assessment of two concurrent piling
vessels.
The Applicant agrees that activities other than the development of offshore wind farms need to be included
in a cumulative assessment. However, in order to complete a realistic worst case assessment the Applicant
undertook screening based on the stage of a project and data availability. The approach to screening
projects for the CIA was agreed with Natural England during the Evidence Plan process (SoCG with Natural
England). During screening projects relating to aggregate extraction and dredging, oil and gas extraction,
navigation and shipping, cables and pipelines, licensed disposals, port and harbour developments as well as
offshore wind and wave and tidal developments were considered. Table 12.22 of the ES (Document
reference 6.1.12) summarises the types of projects.
WDC 12

Mitigation methods
WDC notes that the JNCC guidance has been detailed in the ES. It specifies, amongst other monitoring and
mitigation measures, that soft-starts should be used. However, soft starts are only a reduction in sound
source at the initiation of a piling event and have not been proven as a mitigation measure.
WDC do not consider ‘soft-start’ to be an adequate mitigation measure to ensure there are no significant
impacts.
Whilst a common sense measure, soft start is not a proven mitigation technique and so cannot be relied
upon to mitigate impacts, especially for developments in close proximity to important and critical habitat
areas.
Consideration of real-time mitigation measures should include acoustic barrier methods and other
techniques that have been proven in recent demonstration scale trial studies - Wilke (2012) and Diederichs
et al., (2013). Such an approach is the only way to reduce the far reaching avoidance distances for small
and large cetaceans.
We are aware of the JNCC protocol for using marine mammal observers (MMOs) to ensure that no marine
mammals are within 500m of a pile driving site before commencing pile-driving. We feel that 500 m is not
adequate considering the potential impact range on harbour porpoises from the development.
Use of MMOs and passive acoustic monitoring (PAM) is only a mitigation strategy if activities are halted to
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allow animals to move out of the area. The use of MMOs and PAM to detect animals is a monitoring
measure, not a mitigation measure.
We are concerned that acoustic deterrent devices (ADDs) such as pingers may be used to move marine
mammals out of the area. Not only will this add another source of noise into the environment, the use of
ADDs has not be proven as a mitigation for pile driving and cannot be relied upon for the range of species
likely to be encountered in the wind farm region.
Applicant’s As previously stated (response to WDC6) a MMMP will be developed in the pre-construction period and will
response
be based upon best available information and methodologies at that time. The approach to developing the
final MMMP post consent has been agreed with NE and the MMO; Appendix 12.1 of the ES (ref 6.3.2). This
is also captured under Condition 13(f) of the Deemed Marine Licences (DML), and the final MMMP would be
agreed with the MMO at least four months prior to construction.
WDC 13

HRA
WDC appreciate that the details of the Southern North Sea pSAC for harbour porpoises are still in draft
form.
However, it must now be treated as a material planning consideration and an HRA will have to be
conducted.
The plans for EA3 are highly likely to affect conservation and management objectives of the pSAC for
harbour porpoises, therefore the current HRA is not sufficient and will need to be revised. We believe that
significant changes will be needed once the site boundaries and conservation and management objectives
are known. We recommend that the current HRA is treated as a temporary assessment until the site
boundaries and conservation and management objectives of the pSAC are available, at which point a full
and robust HRA must be undertaken.
The HRA must consider not only the project independently, but also cumulatively taking into account other
plans and projects that will impact the harbour porpoise at both a site and population level.

Applicant’s Please see response to WDC5 in relation to the approach to the HRA.
response
WDC14

In-field impact monitoring
All in-field impact monitoring should be undertaken during construction and operation to ensure that the
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proposed population modelling impacts calculated in theory are accurate. Should any more negative
impacts occur then the development should be halted and mitigation methods revisited.
However we note that it is likely that any long-term negative impacts are unlikely to be documented during
the timing of construction itself, unless these impacts are dramatic
Applicant’s Condition 17(2)(d), 18(1) and 19(2)(d) of the DML (Schedules 1 and 2) secures appropriate surveys of
response
marine mammals to test the predictions of the ES. The methods used will be agreed with the MMO, and will
follow from the further development of the In Principle Monitoring Plan submitted with the ES (Document
reference 8.12)
WDC15

Marine mammal monitoring programme
WDC are pleased to see that the applicant has drafted plans for a marine mammal monitoring programme
(MMMP) that will start during construction and continue during the first few years of operation at least. We
are pleased to see plans for this programme and request that it continues through to the decommissioning
phase and for an appropriate number of years after to fully assess any long-term impacts on marine
mammals. The draft MMMP does cover injury, but not disturbance to cetaceans; we would also like to see
the inclusion of mitigation measures particularly for cumulative impacts, in the MMMP.
The surveys should not be an ‘add-on’ to bird surveys but be designed and implemented, using scientists to
ensure that the research design is robust. WDC request to be involved in the development of the MMMP. A
MMMP report should be made available to licence providers at routine intervals.

Applicant’s The Applicant would like to confirm that the MMMP refers to the Marine Mammal Mitigation Protocol to
response
prevent injury to EPS. Monitoring (in line with the approach outlined in the In Principle Monitoring Plan) is
designed to test the predictions of the ES. As recognised in the MMO (2014) report monitoring should be
targeted to address significant risk, evidence gaps or uncertainty, which are relevant to the project and can
be realistically filled, as well as those species or features considered to be the most sensitive to the project
impacts including those of conservation, ecological and/or economic importance.
As stated in the SoCG (Document reference Deadline 2/ SoCG / WDC and the Applicant) the Applicant has
offered to informally consult WDC on the MMMP during finalisation of the MMMP.
WDC16

Decommissioning
We are pleased to see that at the moment there are no plans to use explosives during the decommissioning
of the wind farm, and that instead decommissioning will most likely will involve cutting of piles. We hope
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that this will continue to be the case when the detailed plan is drawn up as the use of explosives in
decommissioning has the potential to cause physical harm or be lethal to cetaceans (Prior and McMath,
2007).
Applicant’s The Applicant can confirm as stated in Table 12.2 of the ES (Document ref 6.1.12), that explosives (which
response
do have the potential to cause lethal effects or injury) will not be used during decommissioning.
WDC17

Full list of recommendations
Should consent be given to this proposed development, WDC strongly recommends the following consent
conditions:
 That pile driving is not used at all during construction;
 If our recommendation of no pile driving is disregarded, that strict limits be placed on noise levels
during construction, including cumulative noise, and that mitigation methods (such as a bubble
curtain) are in place around the source to mitigate the impacts of radiated noise levels;
 That a robust impact monitoring strategy (Marine Mammal Monitoring Plan) is developed for the
range of species that can reasonably be expected to be impacted;
 That WDC is included as a consultee of the MMMP;
 That the monitoring strategy is appropriate to consider cumulative impacts of all developments in the
region;
 A robust MMMP should include: shut-down when marine mammals approach within a specified
distance of operations (mitigation zone);
 Ground-truthing of modelled noise assessment data should be undertaken;
 Should any incident that results in mortality occur during construction, activities should be halted
immediately until an investigation can be completed;
 An assessment report be publicly available within a reasonable timeframe of construction completion;
 Further assessments are made on alternative foundations to fully understand the potential impacts
on marine mammals, and prey species;
 Visual and acoustic monitoring should be ongoing throughout construction.
 Activities should be halted when marine mammals approach within a specified distance of operations
(mitigation zone).
 That the monitoring strategy is appropriate to consider cumulative impacts of developments within
and adjacent to the pSAC;
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Collected data are made available to government, and all stakeholders, and that acceptable
levels of impact are clearly identified through the Marine Mammal Monitoring Plan and that an
adaptive approach is applied, where development is halted should significant impacts be
observed.
Applicant’s Most of these recommendations have been addressed by the Applicant in the previous responses to
response
comments.
Highlighted in bold above are those points that have not yet been addressed.
Condition 18 (Construction monitoring) of the DML Schedules 1 and 2 secures the requirement for
monitoring of underwater noise generated by the installation of the first four piled foundations.
Where commercially non-sensitive data are available the Applicant is supportive of sharing information with
all stakeholders. As stated in the In Principle Monitoring Plan submitted with the ES (Document reference
8.12) the Applicant would also be supportive of an adaptive approach to any monitoring.
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1 Introduction
1.

In Natural England’s Relevant Representation for the East Anglia THREE
Wind Farm application (Natural England 2016) it was advised that population
viability analysis (PVA) should be conducted to inform the assessment of EIA
impacts on great black-backed gull. This request is consistent with the
observation that the cumulative annual predicted collision mortality for great
black-backed gulls in UK North Sea waters is close to the precautionary PBR
value obtained with an f value of 0.1 (EATL 2015) and that there are known to
be other human impacts on this species including legal and illegal shooting,
oil pollution, plastic pollution and fishery bycatch (Mitchell et al. 2004).

2.

This note provides a description of the model, including identification of
suitable demographic rates, reference population size and approaches for
incorporating density dependence for selected versions of the model. Results
from each model version are provided, with a discussion on the implications
on the population of collisions at East Anglia THREE alone and the
cumulative impact of North Sea wind farms.

2 Methods
2.1 Reference population
3.

Natural England suggested that the model should consider either the UK
North Sea or UK population, with impacts scaled to match (i.e. estimate the
proportion of collisions which would affect these populations). As the
cumulative collision assessment presented in the Environmental Statement
(EATL, 2015) was conducted at the scale of the UK North Sea and most
collisions at UK North Sea offshore wind farms are predicted to occur in the
nonbreeding season (c. 83%, EATL 2016), the UK North Sea biologically
defined minimum population scale (BDMPS, see Furness 2015a) population
of 91,399 individuals was used as the reference (i.e. starting) population in the
simulations (Table 1). This is more appropriate and more precautionary than
considering the entire UK population since a high proportion of the UK
population of great black-backed gulls breed in the west rather than in the
North Sea. In addition, gulls from the west are less exposed to risk of collision
at offshore wind farms since there are fewer offshore wind farms to the west
of the UK and few great black-backed gulls from western colonies move to the
North Sea at any time of year (Furness 2015a).

2.2 Demographic rates
4.

Great black-backed gull populations have been the subject of comparatively
little research and consequently estimates of demographic rates (e.g. survival
and productivity) for this species have been categorised as low quality in a
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review of seabird demographic data conducted by the BTO on behalf of JNCC
(Horswill and Robinson 2015).
2.2.1 Survival
5.
The rates recommended by Horswill and Robinson (2015) are provided in
Table 1. While the BTO review found rates for adult survival (0.93) and
productivity (1.139), they were not able to find any sub-adult survival rates.
Horswill and Robinson (2015) recommended that the rates for other large gull
species are used as an alternative for modelling. Therefore, following the
recommended approach of Horswill and Robinson (2015), juvenile and
immature rates estimated for lesser black-backed gull (0.82 and 0.885,
respectively) have been used (hereafter these rates are referred to as GB1).
6.

The adult survival rate of 0.93 is attributed to a publication from 1982 based
on study of great black-backed gulls in Germany (Horswill and Robinson
2015). The population of great black-backed gulls in Germany is very small,
and it is debateable how appropriate this rate is for application in the context
of UK populations. Our further review of the seabird literature found a more
recent adult survival rate estimated for the period from 2001 to 2015 from data
collected at a colony in north Norway (Barrett et al. 2016). As this rate is more
up to date than the one reported in the BTO review, and Norwegian birds
make up a large proportion of the over-wintering population in the North Sea
(67%; Furness 2015a) this rate was considered as an alternative for
modelling. As the Norwegian adult survival rate was lower than that for
immature lesser black-backed gull (used for rate set GB1) it was considered
appropriate to use the adult rate for all age classes in the model (hereafter
these rates are referred to as GB2).

2.2.2 Productivity
7.
Productivity rates for Norwegian colonies have not been collected in a
systematic manner; therefore it was not possible to derive an alternative
productivity rate to use with the survival rates. However, a review of the
reported values (http://www.seapop.no/) indicated that the average
productivity in Norway over the last decade was similar to that given in the
BTO review. Therefore this value was used for both sets of rates.
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Table 1. Great black-backed gull demographic rates and starting population size used in the model.

Survival

Reproduction

Rate set
0-1
GB1

GB2

1-2

2-3

3-4

BDMPS Population

Adult

Fledged
young/pair

Age first
breeding

Nonbreeding seasons
initial population size (all
ages)

Mean

0.82

0.885

0.93

1.139

5

91,399

SD

0.092

0.022

0.022

0.533

NA

NA

Mean

0.815

1.139

5

91,399

SD

0.048

0.533

NA

NA

2.3 Model structure
8.

The population models included the following aspects:



Environmental stochasticity;



Demographic stochasticity; and,



Density independent and density dependent formulations.

9.

A matrix formulation was used, with the fecundity term calculated as
reproductive success multiplied by adult survival (simulating a post-breeding
census). Models were run for 25 annual time steps. The initial population size
was set to 91,399 individuals (the UK North Sea BDMPS population, Furness
2015a).

10.

Environmental stochasticity was incorporated in the simulations through the
use of beta distributions for survival rates and stretched beta distributions
(Morris and Doak 2002) for the number of fledged young. These probability
distributions were employed to ensure that the simulated values for each
demographic rate were constrained to lie within biologically plausible bounds.
Demographic stochasticity was included in survival using a binomial process,
whereby the number of individuals which survive from one year to the next is
obtained using a binomial function (Akçakaya 1991). Combining
environmental and demographic stochasticity in this manner permits both
large scale effects (environmental) and chance population effects
(demographic) to be simulated. This approach follows the same approach as
used in previous PVA models of gannet and kittiwake populations (Trinder
2014).

2.3.1 Density dependence
11.
The model was run in both density independent and density dependent
formulations. In the former the model was run as described above, with no
relationship between demographic rates and population size. Consideration of
density dependence in population and modelling approaches are detailed
below.
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12.

Horswill and Robinson (2015) reviewed the evidence for density dependent
regulation in seabird populations and found that regulation can operate via a
range of mechanisms. Ecological theory suggests that long lived, slow
breeding species, such as seabirds, buffer themselves against variations in
their environment through varying effort in any individual reproductive attempt,
thereby ensuring their long-term survival is minimally compromised.
Consequently, the demographic rate which is most likely to reflect density
dependent effects will be reproduction. Thus, breeding success is likely to be
lower at high population sizes since there will be greater competition for
resources, and vice versa. Modelling density dependence on reproduction is
also more precautionary than on survival, since seabird population growth is
much more sensitive to variations in survival (particularly of adults). Thus, a
relatively small increase in survival will generate the same magnitude of
population growth (or recovery) as a much larger increase in reproduction.
Consequently, population recovery is slower when mediated through density
dependent regulation of reproduction than through survival.

13.

Relating the reproductive rate to the population size also corresponds with
studies which indicate that foraging ranges are negatively related to food
availability (e.g. Balance et al. 2009; Davis et al. 2013) which in turn affects
variations in reproductive success (e.g. Szostek et al. 2014; Barbraud and
Weimerskirch 2003), and changes in colony size (e.g. Meek et al. 2011;
Coulson 2011).

14.

A Weibull function was used for the density dependent modelling. This
function relates reproduction (F) to population size (N) using the following
equation:
F = maxF * exp(-a * (Nb))

15.

Where maxF is the estimated biological maximum reproductive rate for great
black-backed gull and a and b are the scale and shape parameters
(respectively) for the Weibull function. Values for a and b were obtained as
follows:
a. Three initial values for b were considered; 0.8, 1.0 and 1.2. Preliminary
runs revealed that with b set to 1, logistic population growth was
obtained (typified by sigmoid population growth). Under this formulation
reproduction starts to decline when the population exceeds half the
carrying capacity. This was not considered to be a good fit for seabird
populations, studies of which have found that growth rates don’t begin
to decline until they are approaching carrying capacity (e.g. Cury et al.
2011). At the lower value (0.8) declines commence at an earlier stage
(i.e. less than half the carrying capacity) and thus this was also rejected
as a suitable model for seabirds. Consequently, the higher value (1.2)
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was adopted as a more suitable value for simulating seabird population
dynamics, whilst also ensuring a precautionary approach (as the value
of b increases the rate of recovery from population reductions
increases).
b. The value for a was calculated using the above equation with b = 1.2, F
= to the mean reproductive rate (1.139, Table 1), maxF = to the
estimated biological maximum (2.33, derived from JNCC records) and
N = to the initial population estimate (UK North Sea BDMPS - 91,399).
16.

Calculating the values for the density dependent parameters in this manner
ensured that in the absence of additional impacts, the equilibrium population
size was the same as the initial size, whilst ensuring that the strength of
density dependence was appropriate for this species. Although a wider range
of density dependent parameter values could be explored the aim of the work
was to assess the range of outputs obtained using a biologically unrealistic
density independent (worst case) scenario, and a plausible density dependent
model. Furthermore, a wider range of values for b was investigated for several
seabird species using the same type of population model (Trinder 2014). This
work revealed that the predicted magnitude of population impact was
negatively related to the value of b. Thus as the value of b was increased, the
ratio of impacted to non-impacted population size (the counterfactual of
population size) became smaller.

17.

Therefore, given that a meta-analysis of seabird studies has indicated that b
should have a value greater than 1 (Cury et al. 2011), but that as the value of
b increases the model results obtained are increasingly less precautionary,
the value of 1.2 can be seen to provide an appropriate balance between
observational studies and producing precautionary results.

18.

A closed population was assumed, which is appropriate when considering
effects on the BDMPS. The initial total population size (all age classes) was
taken from Furness (2015a) and was divided among the five age classes
using the stable age distribution obtained from a deterministic version of the
population model.

19.

Additional mortality (e.g. due to wind farm collisions) was modelled as a per
capita rate, converted from numerical values in the range 0 – 1,000 at
increments of 50 (this range was selected to bracket the cumulative annual
total of 882). The mortality rate was calculated at the beginning of each
simulation as the numerical value for that simulation (e.g. 50, 100, 150, etc.)
divided by the initial total population size (e.g. 91,399). Thus, a numerical
mortality of 500 individuals would be converted to a mortality rate of
500/91399 = 0.0055.
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20.

By modelling mortality as a rate rather than a number, wind farm collisions are
kept in proportion to the population size throughout a simulation, so that as
the population decreases fewer individuals would be predicted to be in
collision with turbines and vice versa. The additional mortality was applied to
all age classes in proportion to their presence (i.e. wind farm mortality was not
considered to target specific age classes).

21.

At each mortality level 5,000 simulations were conducted and summary
outputs calculated across the population projections. Most outputs used data
from all years of the simulations (i.e. years 1 to 25). However, the population
growth rate was calculated as the average rate between the 5th and 25th year
to avoid initial conditions exerting a bias on the value obtained.

22.

Outputs from the model are presented (in graphical and tabulated form) as the
counterfactual of population size (the ratio of impacted to non-impacted
populations) after 5, 10, 15, 20 and 25 years across the range of mortality
values modelled.

3 Results
3.1 Model output comparison with recent UK trend
23.

The baseline outputs generated by the density dependent and density
independent models with each set of demographic rates were compared to
the UK index of abundance for the period 1986 to 2014 (Figure 1 - GB1,
Figure 2 – GB2). In all cases the model simulation outputs were divided by the
initial starting population size to produce an index which matched the JNCC
abundance index.

24.

This comparison found that with both sets of demographic rates (GB1 and
GB2) the density dependent versions generated population projections similar
to the observed UK trend. However, in the absence of density dependence
the two rate sets differed markedly. Using the GB1 rates the density
independent model predicted consistently high growth which was very
different from the UK trend (Figure 1). In contrast, with the GB2 rates the
density independent median population projection was very similar to that
from the density dependent model (Figure 2). However, the confidence
intervals were much wider, reflecting the absence of regulation in the density
independent model which permits some simulations to grow unchecked.
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Figure 1. Comparison of great black-backed gull population abundance index (black lines;
http://jncc.defra.gov.uk/page-2888) with equivalent example outputs from the density dependent (red lines) and
density independent (blue lines) models using GB1 demographic rates. Simulated data were divided by the starting
population size and expressed as a percentage to generate an equivalent index of abundance to that provided by
JNCC. Note that the simulations were run for a period of 25 years, hence the simulated projections cover a shorter
period compared with the 29 years of JNCC data.
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Figure 2. Comparison of great black-backed gull population abundance index (black lines;
http://jncc.defra.gov.uk/page-2888) with equivalent example outputs from the density dependent (red lines) and
density independent (blue lines) models using GB2 demographic rates. Simulated data were divided by the starting
population size and expressed as a percentage to generate an equivalent index of abundance to that provided by
JNCC. Note that the simulations were run for a period of 25 years, hence the simulated projections cover a shorter
period compared with the 29 years of JNCC data.

25.

In addition to the similarity between the UK trend index and the density
dependent projections, these comparisons found that under conditions of
density dependence the outputs were comparatively insensitive to the
demographic rates used. However, in the absence of density dependent
regulation the selection of demographic rates has a much greater influence on
the model outputs. The density dependent models therefore generated
realistic predictions which were much less affected by uncertainty in
demographic rates than the density independent ones.
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3.2 Impact scenarios
26.

Irrespective of which model was used (GB1 or GB2 and density dependent or
density independent) the impact of mortality due to the East Anglia THREE
project alone (42 collisions per year) would have no detectable effect on the
great black-backed gull BDMPS population (Table 2, Figures 3 to 6).

27.

The calculated cumulative mortality prediction is 882 individuals (EATL 2015)
However, at a slightly higher annual mortality of 900, the density dependent
models predicted a reduction in the population size to 92%-94% of the nonimpacted size after 25 years (Table 2, Figures 3 and 5) while the density
independent models predicted a reduction in the population size to 78%-79%
of the non-impacted size (Table 2 and Figures 4 and 6). Tables 3 and 4 in the
appendix provide the values used in Figures 3 and 4 and Tables 5 and 6
provide the values used in Figures 5 and 6. Note that the y-axis in figures 3 to
6 has been scaled between 0.5 and 1.0 to aid viewing.

Table 2. Summary outputs from the great black-backed gull population models (GB1 and GB2), with and without
density dependent regulation. The ratio of the impacted to non-impacted population size (counterfactual of population
size) after 25 years is provided for each model at annual mortality levels of 50 and 900 (selected as these are close to
the East Anglia THREE alone (42) and cumulative North Sea wind farm (882) estimates).

Demographic
rates

Density
Additional
dependence annual
mortality

Counterfactual of
population size after 25
years (%)

Reduction in growth rate
(%)

GB1

Yes

50

99.5

0.03

900

93.9

0.2

50

98.3

0.09

900

78.7

1.11

50

99.4

0.01

900

92.3

0.21

50

100.0

0.04

900

78.5

1.01

No

GB2

Yes

No
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Great black-backed gull, Weibull density dependence.
Population size at 5 yr intervals as proportion of un-impacted population
Collision mortality indicated at 99.5% avoidance rate

Predicted median population size
as proportion of un-impacted population
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Additional mortality
Figure 3. Great black-backed gull (GB1), ratio of median impacted to non-impacted population size at 5 year intervals
obtained using density dependent simulations. Annual collision mortality indicated for EA3 alone and UK North Sea
waters cumulative total calculated at a 99.5% avoidance rate applied to the basic Band model. Note y-axis scaled from
0.5 to 1.0 to aid viewing.
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Great black-backed gull, Density independent.
Population size at 5 yr intervals as proportion of un-impacted population
Collision mortality indicated at 99.5% avoidance rate

Predicted median population size
as proportion of un-impacted population
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Figure 4 Great black-backed gull (GB1), ratio of median impacted to non-impacted population size at 5 year intervals
obtained using density independent simulations. Annual collision mortality indicated for EA3 alone and UK North Sea
waters cumulative total calculated at a 99.5% avoidance rate applied to the basic Band model. Note y-axis scaled from
0.5 to 1.0 to aid viewing.
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Great black-backed gull, Weibull density dependence.
Population size at 5 yr intervals as proportion of un-impacted population
Collision mortality indicated at 99.5% avoidance rate

Predicted median population size
as proportion of un-impacted population
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Additional mortality
Figure 5. Great black-backed gull (GB2), ratio of median impacted to non-impacted population size at 5 year intervals
obtained using density dependent simulations. Annual collision mortality indicated for EA3 alone and UK North Sea
waters cumulative total calculated at a 99.5% avoidance rate applied to the basic Band model. Note y-axis scaled from
0.5 to 1.0 to aid viewing.

Comments on WRs

East Anglia THREE Offshore Windfarm

Page 106

East Anglia THREE Offshore Windfarm ............................................................................................. August 2016

Great black-backed gull, Density independent.
Population size at 5 yr intervals as proportion of un-impacted population
Collision mortality indicated at 99.5% avoidance rate

Predicted median population size
as proportion of un-impacted population
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Figure 6 Great black-backed gull (GB2), ratio of median impacted to non-impacted population size at 5 year intervals
obtained using density independent simulations. Annual collision mortality indicated for EA3 alone and UK North Sea
waters cumulative total calculated at a 99.5% avoidance rate applied to the basic Band model. Note y-axis scaled from
0.5 to 1.0 to aid viewing.

4 Discussion
4.1 Review of model performance
28. Consideration of the UK great black-backed gull population trend since 1986
revealed that the population has varied around a similar level since 1986
(Figures 1and 2). It should be noted that this index covers all of the UK and
not just UK North Sea colonies, within which some individual colonies have
shown marked decreases and some marked increases, so the national picture
is a composite of many different local patterns. Overall, however the most
recent population index (for 2014) indicates the population was slightly higher
than it was in 1986 (the reference size used in the index).

29.

Similarly, JNCC (http://jncc.defra.gov.uk/page-2888) report there has been no
clear trend in productivity over this period, albeit with periods when
productivity has dipped (e.g. 2003-2006). Taken together these suggest that
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the UK population of great black-backed gull has been subject to intrinsic
factors which have maintained the population around an equilibrium size, i.e.
consistent with density dependent regulation.

30.

While the UK population appears to have remained stable, this only
represents approximately 1/3 of the BDMPS population (Furness 2015a).
Almost all of the remaining 2/3 of the BDMPS population breeds at colonies in
the Barents Sea, in north Norway and Russia. Although detailed population
trend data are not available for these colonies, the population is thought to be
approximately stable in numbers (Furness 2015a). Overall, the stability in the
great black-backed gull population supports the use of density dependent
modelling.

31.

Regulation of seabird populations can occur through effects on either survival
or reproduction. However, given the current understanding of seabird
population trends, and evidence that in poor breeding years adults favour their
own survival over that of their young (e.g. Dobson and Jouventin 2010), it is
probable that regulation will primarily operate through reduced reproductive
success when competition for resources increases. While this does not
preclude population regulation through changes in survival rates, this would
be expected to exert a smaller influence under most circumstances (Cairns
1987).

32.

Density dependence implies that populations fluctuate around an equilibrium
size, typically referred to as the carrying capacity. Ideally, demographic data
would be used to analyse the relationships between population size and
demographic rates, extrapolation from which would permit estimation of the
carrying capacity. Unfortunately the data required for such analyses are not
often available and have not been collected for this species. This could be
used to argue that density dependence should not be included in the
population model. However, for a combination of reasons this is considered to
be inappropriate.

33.

Firstly, there is good evidence for density dependence in other seabirds (e.g.
Meek et al. 2011; Davis et al. 2013; Szostek et al. 2014; Cury et al. 2011;
Frederiksen et al. 2005; Furness 2015b; Dobson and Jouventin 2010; Cairns
1987; Coulson et al. 1982; Coulson 2011; Barbraud & Weimerskirch 2003;
Balance et al. 2009), and the absence of empirical data in this case is more
likely to be a reflection of the relative lack of studies rather than an absence of
regulation itself.

34.

Secondly, studies by RSPB researchers found strong evidence for densitydependent changes in colony sizes of great skuas and Arctic skuas in Orkney
(Meek et al. 2011). The great black-backed gull has a very similar breeding
season ecology to the great skua, both species feeding as predators and on
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fishery discards as well as on sandeels. Therefore, the density-dependent
relationship identified for great skuas in Orkney is likely to apply in a similar
way to great black-backed gull populations. Density-dependence has also
been clearly shown in the closely related herring gull (Coulson et al. 1982)
and in other gulls (e.g. Oro et al. 2006; Tavecchia et al. 2007).
35.

Thirdly, it is clear from the comparisons in Figures 1 and 2 that, irrespective of
which set of demographic rates are used the density dependent models
produce much more realistic projections than the density independent ones.
Although the counterfactual outputs are little affected by which rates are used
(a key point made by the RSPB in support of their use), the reason that the
density independent counterfactual estimates are 3-4 times higher than the
density dependent ones can be seen in the much wider confidence intervals
around the density independent projections. The wider range of outcomes
which the lack of regulation permits, results in a much greater potential for
differences between non-impacted and impacted scenarios than occurs when
the population is subject to intrinsic regulation.

36.

Finally, it is self-evident that under normal conditions populations neither
increase indefinitely nor decrease to extinction, which strongly implies
regulation. However, density independent population models lack the
compensatory mechanisms which buffer populations against both
uncontrolled growth and excessive decline. Therefore under almost all
conditions, the outputs from a density independent model will provide a poor
representation of reality. The challenge of estimating how to model density
dependent relationships is often used to justify ignoring its effects. However,
while the mechanism may be difficult to estimate empirically, the theoretical
evidence for its existence is strong. Therefore, although density dependent
models may be challenged due to data limitations, this needs to be balanced
against the fact that density independent models will, with very few
exceptions, produce less realistic outputs.

4.2 Conclusions from model outputs
37.

The impact of predicted collisions at the East Anglia THREE project alone will
have a very small and probably undetectable effect on the BDMPS
population.

38.

The East Anglia THREE site contributes less than 5% of the cumulative
collision total of 882. Using the density dependent model the total UK North
Sea wind farm mortality was predicted to reduce the population by
approximately 6 to 8% after 25 years, which equates to an equilibrium size
between 84,000 and 86,500 individuals (compared to the non-impacted size
of 92,000).

39.

It is also worth noting that the cumulative collision estimate is based on
consented collision risk, which over-estimates the collision risk from built

Comments on WRs

East Anglia THREE Offshore Windfarm

Page 109

East Anglia THREE Offshore Windfarm ............................................................................................. August 2016

developments, probably by a considerable margin. As an example, the annual
great black-backed gull mortality estimate for the Beatrice wind farm used in
the cumulative assessment for East Anglia THREE was 151 (17% of the
total). This was calculated for that project’s worst case scenario of 277
turbines. The actual wind farm will comprise 84 turbines, and even when
accounting for their larger size there will be a considerable reduction in
collision risk (by approx. 50%). It is probable that similar reductions would
apply at most of the wind farms which have been consented but not yet built,
which account for over 75% of the projects included in the cumulative total.
This could reduce the cumulative total to less than 550, which would equate to
a smaller population reduction of around 4%-5%.
40.

The cumulative collision risk assessment for great black-backed gull in the ES
(EATL 2015) discussed the large reduction in collision risk which followed the
BTO collision risk avoidance rate review (Cook et al. 2014), which reduced
collisions by a factor of four. Thus, previous wind farm assessments
witnessed discussions between wind farm developers and Natural England on
whether the cumulative total was 1,803 or 3,025 (Planning Inspectorate
2014). In their recommendations to the Secretary of State (SoS), the
Examining Authority concluded that:
‘the addition of Rampion OWF does not tip the balance in terms of
exceeding a threshold that would not otherwise be exceeded.’

41.

This conclusion was reached in relation to a PBR range of 832 to 2,495 (for
values of the f parameter from 0.1 to 0.3). On this basis no long term effect on
the population was predicted (DECC 2014).

42.

Clearly, the revised collision estimates since the Rampion assessment has
reduced the predicted cumulative impact by a considerable margin, and
therefore the previous conclusion is expected to remain valid. On this basis
the East Anglia THREE assessment concluded there would be no significant
impact on the population as a result of collision mortality at East Anglia
THREE alone or cumulatively with other UK North Sea wind farms (EATL
2015). Nonetheless, Natural England requested the PVA reported here in
order to more fully explore the potential impacts on the population.

43.

The model results suggest that after 25 years cumulative collisions will result
in a population reduction, by as much as 21% if the highly precautionary
density independent model is used, or as little as 5% if the more appropriate
density dependent model is used and realistic wind farm estimates are
considered. It is important to remember that these reductions relate to the
final outcome after 25 years, with much smaller annual effects on the
population. Thus, at the scale of the UK North Sea BDMPS even the larger
counterfactual reductions would not be considered unsustainable. And,
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critically, under the realistic assumption of density dependence the effect of
additional mortality is to reduce the equilibrium population size around which
annual fluctuations occur, in this case by up to 8%.
44.

To provide context for this, the JNCC population trend data (Figures 1 and 2)
indicates that during the 29 years of available data the annual population
estimate has varied by up to -35% and +25%. Therefore for all modelled
scenarios the effect of cumulative collisions lies within this range and could
potentially be at a scale which is undetectable, and certainly is within the
range of natural variation.
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6 Annex 1.
Table 3. GB1, density dependent counterfactuals of population size at 5 year
intervals with additional mortality between 50 and 1000 individuals per year.
Additional Counterfactual of population size
mortality Year 5
Year 10 Year 15 Year 20

Year 25

0

1.000

1.000

1.000

1.000

1.000

50

1.001

0.998

1.000

0.998

0.995

100

0.998

0.993

0.992

0.995

0.993

150

0.995

0.991

0.992

0.988

0.984

200

0.994

0.989

0.989

0.986

0.988

250

0.995

0.988

0.985

0.987

0.987

300

0.989

0.988

0.986

0.980

0.983

350

0.993

0.986

0.979

0.978

0.973

400

0.988

0.982

0.977

0.972

0.973

450

0.987

0.980

0.974

0.969

0.970

500

0.986

0.973

0.972

0.964

0.962

550

0.986

0.972

0.965

0.960

0.963

600

0.983

0.970

0.968

0.962

0.959

650

0.981

0.969

0.961

0.959

0.957

700

0.979

0.966

0.954

0.951

0.952

750

0.979

0.964

0.958

0.954

0.948

800

0.977

0.962

0.952

0.946

0.948

850

0.974

0.954

0.951

0.945

0.944

900

0.973

0.954

0.948

0.939

0.940

950

0.972

0.953

0.941

0.937

0.935

1000

0.971

0.951

0.939

0.933

0.932
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Table 4. GB1, density independent counterfactuals of population size at 5 year
intervals with additional mortality between 50 and 1000 individuals per year.
Additional Counterfactual of population size
mortality Year 5
Year 10 Year 15 Year 20

Year 25

0

1.000

1.000

1.000

1.000

1.000

50

1.001

1.001

0.998

0.986

0.983

100

0.999

0.993

0.985

0.978

0.974

150

0.999

0.990

0.981

0.971

0.967

200

0.994

0.983

0.973

0.955

0.947

250

0.992

0.979

0.962

0.945

0.932

300

0.993

0.977

0.961

0.942

0.924

350

0.990

0.970

0.953

0.933

0.916

400

0.986

0.962

0.937

0.913

0.892

450

0.986

0.959

0.934

0.909

0.881

500

0.982

0.953

0.931

0.897

0.873

550

0.980

0.946

0.914

0.885

0.859

600

0.974

0.943

0.911

0.880

0.849

650

0.971

0.937

0.904

0.869

0.839

700

0.971

0.937

0.902

0.861

0.828

750

0.973

0.933

0.897

0.854

0.820

800

0.968

0.929

0.886

0.842

0.804

850

0.967

0.924

0.883

0.835

0.796

900

0.964

0.920

0.872

0.828

0.787

950

0.964

0.918

0.867

0.823

0.778

1000

0.959

0.909

0.859

0.812

0.770
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Table 5. GB2, density dependent counterfactuals of population size at 5 year
intervals with additional mortality between 50 and 1000 individuals per year.
Additional Counterfactual of population size
mortality Year 5
Year 10 Year 15 Year 20

Year 25

0

1.000

1.000

1.000

1.000

1.000

50

0.998

0.996

0.987

0.996

0.994

100

1.000

0.988

0.978

0.987

0.986

150

0.994

0.996

0.979

0.985

0.979

200

0.997

0.980

0.973

0.986

0.974

250

0.993

0.981

0.975

0.979

0.973

300

0.994

0.985

0.974

0.983

0.972

350

0.985

0.981

0.969

0.977

0.969

400

0.985

0.970

0.962

0.962

0.958

450

0.988

0.967

0.953

0.957

0.954

500

0.990

0.973

0.952

0.960

0.958

550

0.991

0.973

0.953

0.960

0.953

600

0.978

0.967

0.947

0.954

0.944

650

0.982

0.960

0.942

0.953

0.949

700

0.979

0.959

0.940

0.947

0.948

750

0.975

0.963

0.940

0.938

0.937

800

0.975

0.955

0.934

0.935

0.929

850

0.978

0.950

0.930

0.934

0.925

900

0.970

0.948

0.925

0.930

0.923

950

0.968

0.946

0.932

0.924

0.919

1000

0.962

0.941

0.918

0.919

0.911
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Table 6. GB2, density independent counterfactuals of population size at 5 year
intervals with additional mortality between 50 and 1000 individuals per year.
Additional Counterfactual of population size
mortality Year 5
Year 10 Year 15 Year 20

Year 25

0

1.000

1.000

1.000

1.000

1.000

50

1.001

1.008

0.985

0.995

1.003

100

0.998

0.997

0.989

0.981

0.977

150

0.998

0.987

0.975

0.977

0.977

200

0.995

0.989

0.967

0.954

0.955

250

0.992

0.978

0.952

0.950

0.935

300

0.996

0.979

0.947

0.948

0.935

350

0.984

0.969

0.943

0.935

0.924

400

0.988

0.981

0.950

0.928

0.914

450

0.974

0.961

0.920

0.902

0.884

500

0.980

0.962

0.934

0.909

0.894

550

0.977

0.954

0.923

0.896

0.863

600

0.964

0.932

0.903

0.865

0.831

650

0.970

0.948

0.891

0.874

0.855

700

0.968

0.935

0.893

0.856

0.827

750

0.971

0.935

0.883

0.839

0.814

800

0.971

0.938

0.892

0.861

0.826

850

0.965

0.921

0.873

0.834

0.804

900

0.958

0.910

0.856

0.822

0.785

950

0.961

0.919

0.859

0.824

0.775

1000

0.960

0.904

0.847

0.811

0.774
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Appendix 2 revised Auk Matrices
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Table 1. Guillemot cumulative displacement matrix. Levels of mortality which would increase the baseline mortality by percentage thresholds
indicated by shading: green <1%; orange >1% and <2%; pink >2% and <3%; clear >3%. Note that the 1%, 2% and 3% mortality thresholds are
2,863, 5,726 and 8,589.

Displacement (%)

Mortality (%)
1

2

3

4

5

6

7

8

9

10

20

25

30

40

50

60

70

80

90

100

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

35

71

106

141

176

212

247

282

318

353

706

882

1059

1412

1765

2118

2471

2824

3177

3530

4

71

141

212

282

353

424

494

565

635

706

1412

1765

2118

2824

3530

4236

4941

5647

6353

7059

6

106

212

318

424

529

635

741

847

953

1059

2118

2647

3177

4236

5294

6353

7412

8471

9530

10589

8

141

282

424

565

706

847

988

1129

1271

1412

2824

3530

4236

5647

7059

8471

9883

11295

12707

14118

10

176

353

529

706

882

1059

1235

1412

1588

1765

3530

4412

5294

7059

8824

10589

12354

14118

15883

17648

12

212

424

635

847

1059

1271

1482

1694

1906

2118

4236

5294

6353

8471

10589

12707

14824

16942

19060

21178

14

247

494

741

988

1235

1482

1730

1977

2224

2471

4941

6177

7412

9883

12354

14824

17295

19766

22237

24707

16

282

565

847

1129

1412

1694

1977

2259

2541

2824

5647

7059

8471

11295

14118

16942

19766

22590

25413

28237

18

318

635

953

1271

1588

1906

2224

2541

2859

3177

6353

7942

9530

12707

15883

19060

22237

25413

28590

31767

20

353

706

1059

1412

1765

2118

2471

2824

3177

3530

7059

8824

10589

14118

17648

21178

24707

28237

31767

35296

25

441

882

1324

1765

2206

2647

3088

3530

3971

4412

8824

11030

13236

17648

22060

26472

30884

35296

39708

44120

30

529

1059

1588

2118

2647

3177

3706

4236

4765

5294

10589

13236

15883

21178

26472

31767

37061

42355

47650

52944

40

706

1412

2118

2824

3530

4236

4941

5647

6353

7059

14118

17648

21178

28237

35296

42355

49415

56474

63533

70592

50

882

1765

2647

3530

4412

5294

6177

7059

7942

8824

17648

22060

26472

35296

44120

52944

61768

70592

79416

88241

60

1059

2118

3177

4236

5294

6353

7412

8471

9530

10589

21178

26472

31767

42355

52944

63533

74122

84711

95300

105889

70

1235

2471

3706

4941

6177

7412

8648

9883

11118

12354

24707

30884

37061

49415

61768

74122

86476

98829

111183

123537

80

1412

2824

4236

5647

7059

8471

9883

11295

12707

14118

28237

35296

42355

56474

70592

84711

98829

112948

127066

141185

90

1588

3177

4765

6353

7942

9530

11118

12707

14295

15883

31767

39708

47650

63533

79416

95300

111183

127066

142950

158833

100

1765

3530

5294

7059

8824

10589

12354

14118

15883

17648

35296

44120

52944

70592

88241

105889

123537

141185

158833

176481
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Table 2. Razorbill cumulative displacement matrix. Levels of mortality which would increase the baseline mortality by percentage thresholds
indicated by shading: green <1%; orange >1% and <2%; pink >2% and <3%; clear >3%. Note that the 1%, 2% and 3% mortality thresholds are
1,030, 2,060 and 3,090.

Displacement (%)

Mortality (%)
1

2

3

4

5

6

7

8

9

10

20

25

30

40

50

60

70

80

90

100

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

17

34

50

67

84

101

118

135

151

168

337

421

505

673

841

1010

1178

1346

1514

1683

4

34

67

101

135

168

202

236

269

303

337

673

841

1010

1346

1683

2019

2356

2692

3029

3365

6

50

101

151

202

252

303

353

404

454

505

1010

1262

1514

2019

2524

3029

3534

4038

4543

5048

8

67

135

202

269

337

404

471

538

606

673

1346

1683

2019

2692

3365

4038

4712

5385

6058

6731

10

84

168

252

337

421

505

589

673

757

841

1683

2103

2524

3365

4207

5048

5889

6731

7572

8413

12

101

202

303

404

505

606

707

808

909

1010

2019

2524

3029

4038

5048

6058

7067

8077

9087

10096

14

118

236

353

471

589

707

825

942

1060

1178

2356

2945

3534

4712

5889

7067

8245

9423

10601

11779

16

135

269

404

538

673

808

942

1077

1212

1346

2692

3365

4038

5385

6731

8077

9423

10769

12115

13462

18

151

303

454

606

757

909

1060

1212

1363

1514

3029

3786

4543

6058

7572

9087

10601

12115

13630

15144

20

168

337

505

673

841

1010

1178

1346

1514

1683

3365

4207

5048

6731

8413

10096

11779

13462

15144

16827

25

210

421

631

841

1052

1262

1472

1683

1893

2103

4207

5258

6310

8413

10517

12620

14724

16827

18930

21034

30

252

505

757

1010

1262

1514

1767

2019

2272

2524

5048

6310

7572

10096

12620

15144

17668

20192

22716

25240

40

337

673

1010

1346

1683

2019

2356

2692

3029

3365

6731

8413

10096

13462

16827

20192

23558

26923

30289

33654

50

421

841

1262

1683

2103

2524

2945

3365

3786

4207

8413

10517

12620

16827

21034

25240

29447

33654

37861

42067

60

505

1010

1514

2019

2524

3029

3534

4038

4543

5048

10096

12620

15144

20192

25240

30289

35337

40385

45433

50481

70

589

1178

1767

2356

2945

3534

4123

4712

5301

5889

11779

14724

17668

23558

29447

35337

41226

47116

53005

58894

80

673

1346

2019

2692

3365

4038

4712

5385

6058

6731

13462

16827

20192

26923

33654

40385

47116

53846

60577

67308

90

757

1514

2272

3029

3786

4543

5301

6058

6815

7572

15144

18930

22716

30289

37861

45433

53005

60577

68149

75721

100

841

1683

2524

3365

4207

5048

5889

6731

7572

8413

16827

21034

25240

33654

42067

50481

58894

67308

75721

84135
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Table 3. Puffin cumulative displacement matrix. Levels of mortality which would increase the baseline mortality by percentage thresholds
indicated by shading: green <1%; orange >1% and <2%; pink >2% and <3%; clear >3%. Note that the 1%, 2% and 3% mortality thresholds are
1,451, 2,901 and 4,352.

Displacement (%)

Mortality (%)
1

2

3

4

5

6

7

8

9

10

20

25

30

40

50

60

70

80

90

100

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

8

16

24

32

40

48

55

63

71

79

158

198

238

317

396

475

554

633

713

792

4

16

32

48

63

79

95

111

127

143

158

317

396

475

633

792

950

1109

1267

1425

1584

6
8

24

48

71

95

119

143

166

190

214

238

475

594

713

950

1188

1425

1663

1900

2138

2376

32

63

95

127

158

190

222

253

285

317

633

792

950

1267

1584

1900

2217

2534

2851

3167

10

40

79

119

158

198

238

277

317

356

396

792

990

1188

1584

1980

2376

2771

3167

3563

3959

12
14

48

95

143

190

238

285

333

380

428

475

950

1188

1425

1900

2376

2851

3326

3801

4276

4751

55

111

166

222

277

333

388

443

499

554

1109

1386

1663

2217

2771

3326

3880

4434

4989

5543

16

63

127

190

253

317

380

443

507

570

633

1267

1584

1900

2534

3167

3801

4434

5068

5701

6335

18
20

71

143

214

285

356

428

499

570

641

713

1425

1782

2138

2851

3563

4276

4989

5701

6414

7127

79

158

238

317

396

475

554

633

713

792

1584

1980

2376

3167

3959

4751

5543

6335

7127

7918

25

99

198

297

396

495

594

693

792

891

990

1980

2474

2969

3959

4949

5939

6929

7918

8908

9898

30

119

238

356

475

594

713

831

950

1069

1188

2376

2969

3563

4751

5939

7127

8314

9502

10690

11878

40
50

158

317

475

633

792

950

1109

1267

1425

1584

3167

3959

4751

6335

7918

9502

11086

12669

14253

15837

198

396

594

792

990

1188

1386

1584

1782

1980

3959

4949

5939

7918

9898

11878

13857

15837

17816

19796

60

238

475

713

950

1188

1425

1663

1900

2138

2376

4751

5939

7127

9502

11878

14253

16629

19004

21380

23755

70

277

554

831

1109

1386

1663

1940

2217

2494

2771

5543

6929

8314

11086

13857

16629

19400

22171

24943

27714

80

317

633

950

1267

1584

1900

2217

2534

2851

3167

6335

7918

9502

12669

15837

19004

22171

25339

28506

31673

90

356

713

1069

1425

1782

2138

2494

2851

3207

3563

7127

8908

10690

14253

17816

21380

24943

28506

32069

35633

100

396

792

1188

1584

1980

2376

2771

3167

3563

3959

7918

9898

11878

15837

19796

23755

27714

31673

35633

39592
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