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1 Introduction

1.1.1 The Crown Estate adopted the Offshore Wind Leasing Round 4 ) in 
January 2023 with the objective of generating between 7 to 8.5 GW of additional offshore wind farm 
capacity. The Crown Estate is in the process of delivery the commitments made in the Round 4 HRA 
and associated derogation case, and the obligations placed upon it by the Secretary of State in his 
approval of the derogation case on 15th July 2022.

1.1.2 As a competent authority, The Crown Estate was required to undertake a plan level Habitats 
Regulations Assessment (the Round 4 Plan Level HRA ) to meet its obligations under the 
Conservation of Habitats and Species Regulations 2017 (as amended), and the Conservation of 
Offshore Habitats and Species Regulations 2017 (as amended) (collectively referred to as the Habitats 
Regulations within this document). The Crown Estate adopted the Plan following the Secretary of 

nd subsequently entered into Agreements for Lease for the 
six projects comprised in Round 4.

1.1.3 NIRAS Group (UK) ( NIRAS ) was commissioned as technical adviser to The Crown Estate on the 
Round 4 Plan Level HRA. In this capacity, NIRAS also completed the Report to Inform Appropriate 
Assessment ( RIAA ) (NIRAS, 2021). The RIAA recommended Appropriate 
Assessment (The Crown Estate, 2022) conclude that the Round 4 Plan alone and in-combination will 
not have an adverse effect on site integrity ( AEOSI ) of the majority of Protected Sites1 considered. 
However, in the case of Annex I sandbanks slightly covered by seawater all of the time as a feature of 
Dogger Bank Special Area of Conservation ( SAC ) and black-legged kittiwake Rissa tridactyla
(hereafter kittiwake) as a feature of Flamborough and Filey Coast ( FFC ) Special Protection Area 
( SPA ), it was not possible to recommend a finding of no AEOSI, in view of the impacts assessed for 
those sites. 

1.1.4 This report focuses on kittiwake at FFC SPA and three Round 4 projects which contribute towards the 
conclusion of AEOSI for this Protected Site: Dogger Bank South West ( DBSW ), Dogger Bank South 
East ( DBSE ) and Outer Dowsing Offshore Wind ( ODOW ) in Figure 1.1.

1 In accordance with the Habitat Regulations, Protected Sites include European sites and European offshore marine sites which comprise the 
), potential SPA 

ention on 
Wetlands of International Importance) are also treated as Protected Sites, as are areas secured as sites compensating for damage to a 
Protected Site. This list aligns with recent HRA guidance published by DEFRA (DEFRA 2021).
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Figure 1.1 Flamborough and Filey Coast SPA in relation to the three relevant Round 4 projects
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1.1.5 Based on this recommendation, that an AEOSI
of the breeding kittiwake feature of the FFC SPA could not be excluded due to the effects of the 
Round 4 plan and specifically the three Round 4 projects shown in Figure 2.1 in-combination with 
other plans and projects. Although mitigation was identified and was secured through conditions in 
the Agreements for Lease with the Round 4 developers, to reduce the effects of Round 4, this was not 

to kittiwake. Under the derogation provisions of the Habitats Regulations, the Round 4 plan can still 
go ahead notwithstanding a finding that there will or could be an AEOSI of a Protected Site. This only 
applies where: (a) there is no alternative solution which would be less damaging or avoid damage to 
the Protected Site(s); (b) there are imperative reasons of overriding public interest ( IROPI ) to proceed 
with the Round 4 plan; and (c) any necessary compensatory measures can be secured (to ensure the 
overall coherence of the UK National Site Network). 

1.1.6 A Derogation Case in support of the Round 4 plan was produced alongside the Appropriate 
Assessment (Chapter 8 of The Crown Estate, 2022). This demonstrated that there were no feasible 
alternative solutions to the Round 4 plan which would meet the Round 4 objectives and be less 
damaging or avoid damage to the FFC SPA, there were clear IROPI to proceed and that a robust 
framework for the delivery of the necessary compensatory measures to offset the adverse effect
would be secured. These compensatory measures only apply to DBSW, DBSE and ODOW which the
Round 4 Plan Level HRA identified as a source of potential additional kittiwake mortality associated 
with the FFC SPA.

1.1.7 The Crown Estate Derogation Case included a commitment to develop a Kittiwake Strategic 
Compensation Plan ( KSCP , this document) which must be adhered to by DBSW, DBSE and ODOW
through their agreement for lease conditions. The overall objective of this KSCP is to detail the 
development and delivery of strategic compensation to ensure the overall coherence of the UK 
National Site Network in relation to kittiwake by identifying suitable measures, providing a pathway to 
those measures and in turn providing assurance that compensation will be delivered for the impact on 
kittiwake, subject to refinement during the project level HRA process which is required as a matter of 
law. Strategic compensation for the purposes of Round 4 is defined here as compensatory measures 
delivered collectively to address the AEOSI of the FFC SPA from the Plan. 

1.1.8 This document sets out the KSCP associated with the FFC SPA providing a framework to determine
the scale and location of proposed strategic compensation measures for the effects on kittiwake and 
how these can be secured, delivered, monitored and adapted. This KSCP reflects the ecological 
preference of potential compensation measures but includes different options to address the 
potential delivery issues relevant to some measures identified below. 

1.1.9 Further details on the precise delivery method for the measures would be provided in a Kittiwake 
Strategic Implementation and Monitoring Plan ( KSIMP ) submitted to the Secretary of State at the 

prior to the operation of any wind turbine 
generator of DBSW, DBSE and ODOW. The KSIMP would be required to be approved by the Secretary 
of State (DESNZ) in consultation with the and/or local 
planning authority and Natural England as the relevant Statutory Nature Conservation Body 
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( SNCB ). An outline version of the KSIMP (which details its proposed content) is presented in 
Appendix A.

1.2 Secretary of State Letter of Acceptance 
1.2.1 On the 15th July 2022, the Secretary of State for Business, Energy & Industrial Strategy ( BEIS ) issued a 

letter of acceptance (Appendix B) and stipulated a number 
of key factors which must be attained by the Round 4 compensation required as a result of the Plan, 
and obligated The Crown Estate to comply with the commitments made within its derogation case. 

1.2.2 Of particular note is the Secretary of State for request that
within each steering group is required before submission of DCO applications . This has been achieved 
by the steering group established for the KSCP (see Section 2) and is demonstrated within the 
Agreement Log (see Section 4 and Appendix C). The letter of acceptance (Appendix B) also outlined 
the importance of monitoring and adaptive management associated with the Round 4 compensatory
measures. These aspects are considered in detail in Section 12and Section 13respectively.

1.2.3 The overall aim of this document is therefore to demonstrate that the following compensatory 
measures can be implemented, with confidence, to function effectively and offset the potential impact 
caused to FFC SPA as a result of the three Round 4 projects described above. 

2 Steering Group Engagement Process  

2.1.1 A Round 4 strategic steering group for kittiwake compensation (hereafter referred to as the Steering 
Group ) was formed by The Crown Estate in accordance with agreed Terms of Reference. The Steering 
Group has overseen the development of this KSCP. 

2.1.2 The Steering Group consists of a nominated representative from the following:

The Crown Estate, with NIRAS as its technical advisor;
Natural England ; 
Joint Nature Conservation Committee ( JNCC );
Department for Food, Environment & Rural Affairs ( DEFRA );
DESNZ;
Developer of DBSW and DBSE RWE Renewables;
Developer of ODOW Corio Generation, Total Energies, Gulf Energy Development.

2.1.3 Meetings have also been attended by the Offshore Wind Industry Council ( OWIC as a guest, in an 
observation capacity, to tie in with their parallel work on strategic compensation through the 
Collaboration on Offshore Wind Strategic Compensation (COWSC) workstreams. 

2.1.4 Steering Group meetings have been held in a hybrid manner (with attendees in person and via 
Microsoft Teams). Meetings have been approximately three hours in duration and held once every 
two months as a minimum (but closer to once every month on average) from December 2022 while 
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JNCC;
DEFRA;
DESNZ;
Natural Resources Wales;
NatureScot;
Marine Scotland;
Department of Agriculture, Environment and Rural Affairs of Northern Ireland AERA );
MMO;
The Wildlife Trusts;
Royal Society for the Protection of Birds ( RSPB ); and
Whale and Dolphin Conservation.

3 Development of Strategic Compensation Measures

3.1.1 The method adopted by the Round 4 plan to identify potential compensatory measures and evaluate 
their appropriateness at a strategic level was undertaken via the Round 4: Technical Compensation 
Note (NIRAS, 2022), which determined the following shortlist of compensation options for kittiwake in 
support of The Appropriate Assessment:

Onshore or offshore artificial nesting structure(s);
Management of fisheries to increase prey availability; and
Other enhancement measures to increase prey availability.

3.1.2 In order to ensure an administrative and evidence-based pathway to compensatory measure 
selection, which accounts for new or novel methods, it was important for the Steering Group to take 
account of other potential compensatory measures for kittiwake. This included those proposed by 
other OWF proposals (such as Hornsea Project Three, Norfolk Vanguard, Norfolk Boreas, East Anglia 
TWO/ONE North, and Hornsea Project Four). This includes projects that have been deemed suitable 
having been through the D examination process and DCOs 
subsequently having been granted. Additionally, the process suggested other options, some of which 
were new and untested, while the Steering Group also stayed abreast of strategic compensation 
measures work undertaken by the Collaboration on Offshore Wind Strategic Compensation2 group to 
determine whether measures would be applicable to the Round 4 plan.

3.1.3 The list of potential compensatory measures were then advanced via a comprehensive scoring process 
(see Table 3.1 below) which uses compensation criteria based on DEFRA guidance for 
developing compensatory measures in relation to Marine Protected Areas (Consultation Draft 
DEFRA, 2021). 

2 Collaboration on Offshore Wind Strategic Compensation (COWSC) brings together industry, environmental NGOS, SNCBs, the UK Govern-
ment and Devolved administrations and other relevant stakeholders with the purpose of finding strategic compensation solutions that 
enable the required build out of offshore wind, while offsetting impacts to marine ecosystems.
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Bycatch reduction The implementation of measures or 
practices to reduce the risk of by-
catch to seabirds in commercial fish-
eries.

Discounted Estimates of seabird by-
catch suggest kittiwake are of low vul-
nerability to bycatch in UK waters 
(Northridge et al., 2020).

Offal provision Provision of offal from commercial 
fisheries to natural/ artificial kittiwake 
colonies to increase productivity. Of-
fal would be provided at sea to avoid 
hand feeding.

Discounted There is significant un-
certainty around this as a measure due 
to the lack of evidence relevant to spe-
cies or in UK waters.

Improving existing onshore 
artificial nesting sites 

Enhance breeding success of kitti-
wake at artificial locations by encour-
aging them to breed on optimal 
nesting ledges at the same location 
on nearby buildings. 

Discounted Low degree of confi-
dence that the measure would be fea-
sible at the scale required for Round 4.

Avian predator manage-
ment 

Management of avian predators such 
as crows, large gulls and skuas which 
are known to predate kittiwake, their 
chicks and eggs. 

Discounted Low degree of confi-
dence that the measure would be fea-
sible at the scale required for Round 4.

Addition of nesting capacity 
at natural colony 

Providing additional capacity at nat-
ural nesting locations where the col-
ony size has increased beyond nest-
ing availability.

Discounted Lack of evidence of loca-
tion where measure is relevant. Low 
degree of confidence that the measure 
would be feasible at the scale required 
for Round 4.

Colony protection from 
storm events

Provision of additional protection 
from the elements at existing kitti-
wake breeding colonies.

Discounted Storm events are likely to 
be unpredictable and difficult to miti-
gate. Low degree of confidence that 
the measure would be feasible at the 
scale required for Round 4.

3.1.2 The Steering Group agreed that the following measures, presented in order of anticipated ecological 
effectiveness, had merit (as highlighted in Table 3.2 above) and would be investigated as strategic 
measures for the Round 4 Plan:

Management of fisheries to increase prey availability;
Onshore and offshore artificial nesting structures; and
Habitat creation and other enhancement measures to increase prey availability.
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3.1.1 Following discussion surrounding the suitability of onshore or offshore artificial nesting structures, the 
Steering Group decided to pursue offshore artificial nesting structures as a preference as a result of 
the ecological evidence presented in the following sections, and lack of certainty in the effectiveness 
of developing further onshore artificial nesting structures. 
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5 Proposed Compensation Approach 

5.1.1 Prey enhancement through the management of key kittiwake prey (focusing largely on sandeel stock 
recovery) and associated ecosystem-based management was considered by the Steering Group to be 
the most ecologically effective means of increasing breeding success and therefore populations of 
kittiwake. The measure is evidenced in significant detail by information presented in recent and 
current OWF applications highlighted within Table 5.1. Management of fisheries to increase prey 
availability is therefore recommended by this compensation plan as the most ecologically beneficial 
measure to offset the impacts associated with the Round 4 Plan. 

5.1.2 DEFRA ran a public consultation from 7 March 2023 to 30 May 2023 to gather views on the 
management measures of industrial sandeel fishing in English waters of the North Sea. This 
consultation considered the closure of the sandeel fishery for purposes other than HRA 
compensation. Subsequently DEFRA have provided a recommendation to ministers.

5.1.3 There are several potential delivery mechanisms related to this measure which were set out within the 
DEFRA consultation: 

Full closure of English waters within the North Sea. This option would see full closure of indus-
trial sandeel fishing within the English waters of SA1r, SA3r and SA4;
Closure of English waters within SA4 and SA3r. This option would be a partial closure in English 
waters, with industrial fishing prohibited in English areas of SA4 and SA3r; and
Closure of English waters within SA1r. This option would be a partial closure in English waters, 
with industrial fishing prohibited in English area of SA1r.

5.1.4 DEFRA announced new plans on 31 January 2024 for a permanent closure of sandeel fisheries in 
English waters of the North Sea. As such, there is potential that the management of fisheries to 
increase prey availability may not be an available compensation option for Round 4. Information 
available at the time of drafting this KSCP did not convey whether the closure would be permitted as 
compensation. Therefore, this measure remains within the KSCP until information from DEFRA 
Secretary of State confirms its availability as a compensation measure for Round 4. 

5.1.5 Due to the uncertainty around the availability of sandeel fisheries management as a compensation 
option, and the potential for alterations to the announced closure of sandeel fisheries, an alternative
measure has been proposed (in line with the compensation hierarchy Figure 5.1) which can be led by 
the developer rather than rely on Government intervention to lead management actions associated 
with the management of fisheries to increase prey availability. The Steering Group agreed that 
strategic compensation planning resource for Round 4 should therefore be invested in offshore
strategic artificial nesting structures ( SANS ). As such, 20his option is considered in the most detail 
within this KSCP.
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5.1.6 Round 4 SANS will focus on increasing productivity of kittiwake within the species biogeographic 
range via the provision of offshore SANS. This option will be pursued unless clear indication from 
Government is received of the acceptance of fisheries management as an appropriate compensatory 
measure for offshore wind projects, with a clear timescale for the implementation of this measure. As 
described in Section 5.3 there is significant evidence in support of offshore SANS which provides a 
high level of confidence in delivery.

5.1.7 If the delivery of fisheries management was permitted as a compensatory measure, the Round 4 
compensation strategy advocates working strategically with Government to build on the approach 
presented in relevant documents listed with regard to offshore wind applications in Table 5.1. 
However, the Steering Group agreed that due to the current uncertainty associated with the delivery 
of the measure, plus the detailed information presented by projects listed (and relevant documents 
cited) in Table 5.1 on a potential approach, there was limited ability for the Steering Group (and 
therefore this KSCP) to add significant substance in the form of planning. Notwithstanding the above, 
a summary of evidence supporting the measure is presented in Section 5.2.

5.1.8 Habitat creation and other enhancement measures to increase prey availability were determined by 
the Steering Group to be a resilience measure (i.e., it can support the other measures mentioned 
above but does not have evidence to support it as a primary measure if implemented alone). Due to 
the high level of uncertainty surrounding the most appropriate enhancement method to increase key 
prey availability to kittiwake (plus current difficulties in showing benefit for kittiwake) this measure 
would be progressed (if required) following further discussions with the Steering Group post-consent 
or via adaptive management following implementation of either of the other measures. Enhancement 
measures to increase prey availability are not discussed further within this KSCP.

5.1.9 It is important to note that the Round 4 plan is also required to compensate for impacts associated 
with the sandbank feature at Dogger Bank SAC. While measures associated with that feature are being 
dealt with via a parallel compensation process for that Protected Site, the focal measures could be
linked to key kittiwake prey habitat. Therefore, linkages between the final Dogger Bank Strategic 
Compensation Plan and this KSCP will be explored by the kittiwake Steering Group following approval

Figure 5.1 Compensation hierarchy of recommended measures
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of both Strategic Compensation Plans to determine potential avenues for establishing synergies such 
as joint monitoring or delivery in line with kittiwake measures (noting synergies will be explored in 
further detail following consent).  

5.1.10 The following sections summarise the evidence supporting both primary compensatory measures and 
signpost to more detailed accounts of supporting information.

5.2 Management of fisheries to increase prey availability supporting evidence 
5.2.1 North Sea breeding kittiwakes feed mainly on sandeels during the breeding season (Furness and 

Tasker 2000, Coulson 2011), with kittiwake breeding success (and the subsequent influence of increase 
or decreases in colony size) being strongly associated with sandeel abundance (Monnat et al., 1990,
Frederiksen et al., 2004, Curry et al., 2011, Carroll et al., 2017, Christensen-Dalsgaard et al., 2018). 

5.2.2 Kittiwake breeding success at the Isle of May was adversely impacted when the sandeel stock in that 
area was significantly depleted by fishing. Breeding success was on average 0.5 chicks per pair lower 
during years when sandeel fishing occurred when compared to years with no sandeel fishing 
(Frederiksen et al., 2004). Similarly, adult survival was also lower during years with sandeel fishing 
(Frederiksen et al., 2004). Other sandeel stocks distinct from those relevant to the Isle of May (such as 
around Shetland or in the southern North Sea (ICES, 2017)) are also strongly influenced by sandeel
abundance (i.e., Shetland sandeel stock collapse and subsequent impacts to kittiwake population 
(Furness and Tasker 2000)). In relation to the southern North Sea, the productivity of kittiwakes at FFC 
SPA is significantly correlated with sandeel stock biomass, particularly relating to the sandeel stock in 
ICES North Sea sandeel et al., 
2017). Fishing on sandeels is one of the main factors that reduces the abundance of sandeels in the 
North Sea (Lindegren et al., 2018). 

5.2.3 Ecosystem modelling suggests the cessation of the sandeel fishery in the North Sea could result in a 
40% increase in the biomass of the sandeel stock and consequently result in a 42% increase in the 
number of seabirds (with kittiwake likely to be a key beneficiary due to their dependence of sandeel) 
within the first 10-15 years after closure of the sandeel fishery (Bayes and Kharadi 2022). A large body 
of detailed information relating to the evidence supporting this compensatory measure is presented 
within the documents identified in Table 5.1. 

Table 5.1 Summary of Offshore Wind Projects which propose to implement management of fisheries to increase prey availabil-
ity

Project Name Relevant compensatory 
measure  

Current Status Supporting Evidence 

Sheringham and 
Dudgeon Extension 

Prey Enhancement 
through Sandeel Stock Re-
covery and Ecosystem-
Based Management

Recommendation Section 3.3 of MacArthur 
Green (2022a)

Berwick Bank Sandeel fishery closure Application MacArthur Green (2022b) 
and section 2.5, 3 of SSE 
(2023)
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5.2.4 Management of sandeel fisheries to increase abundance of sandeel is likely to result in an increase in 
productivity, adult survival, and breeding numbers of kittiwake within the area of the sandeel stock 
(Furness, 2013). The DEFRA Consultation Outcome summary of responses 
sandeel DEFRA, 2022) remarked that new restrictions in the sandeel

could lead to positive ecological impacts by allowing these stocks to recover and support the 
health of the rest of the marine ecosystem the bounce back of heathy fish, seabird and marine 
mammal populations . Further support of the option as a potential strategic compensation measure is 
provided by the detailed MacArthur Green (2021c) strategic compensatory measures review.

5.2.5 There is significant potential for the measure to provide far greater compensation than even the most 
precautionary estimates of losses incurred due to the Round 4 plan and other UK offshore wind
proposals in the pipeline. Prey enhancement is included as a key proposed measure within proposals 
for kittiwake compensation for the Round 4 plan, but as a measure that would also encompass 
compensation requirements for other projects. Consequently, an option for Round 4 strategic 
compensation to pay a financial contribution towards the establishment of prey enhancement via 
management of fisheries as a strategic compensation measure or as an adaptive management 
measure (should a mechanism become available within the necessary timescales relevant to the 
Round 4 plan) has been recommended for inclusion within the Draft DCOs for DBSW, DBSE and 
ODOW. 

5.2.6 Information relating to potential mechanisms which would help to determine the scale of fisheries 
management required to compensate for the AEOSI associated with the Round 4 plan and relevant 
monitoring and adaptive management is also discussed within the advanced proposals highlighted in 
Table 5.1. How Round 4 strategic compensation proposals based on fisheries management would 
align would be determined once the measure has been judged as viable (i.e., after Government has 
demonstrated a willingness to deliver this as compensation) in agreement with the Steering Group.
Such proposals are therefore not covered further within this KSCP. It should also be noted that 
timescales for fisheries management measures may not align with the Round 4 compensation process. 

5.3 Artificial nesting evidence
5.3.1 Given the acknowledged risks to the delivery of fisheries management to increase prey availability as a 

compensatory measure for Round 4), offshore SANS has been covered in detail in the following 
sections to provide confidence that the impact associated with DBSW, DBSE and ODOW of the Round 
4 plan can be compensated through alternative feasible and deliverable measures.

5.3.2 Evidence (see relevant report sections presented within Table 5.2) strongly suggests that the provision 
of additional offshore SANS for kittiwake would be an adequate compensatory measure as kittiwakes 
readily utilise man-made structures located onshore and offshore. There are successful examples of 
sites where kittiwakes have opportunistically made use of existing human-made structures to 
successfully breed (NIRAS, 2021b and NIRAS, 20212). To date, no sites have been designed and 
implemented specifically for this purpose in an offshore location but sites designed for this purpose 
onshore have been successful e.g. Saltmeadows Tower in Gateshead (Kittiwakes upon the Tyne, 2023) 
(with compensation relevant examples recently installed onshore and nearshore at Lowestoft (Ørsted 
2023, Vattenfall 2023)).

5.3.3 Kittiwake were first recorded breeding offshore on platforms in the Norwegian Sea in the early 1990s 
(Christensen-Dalsgaard et al., 2019), and first bred successfully on an offshore structure in the UK at 
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Morecambe Gas Platform (Irish Sea) in 1998 (Unwin, 1999). During the early 2000s birds also colonised 
platforms in the Dutch North Sea and more platforms in the Norwegian Sea.

5.3.4 A study by Christensen-Dalsgaard et al. (2019) assessed the differences in breeding productivity of 
kittiwake in Norway, between breeding colonies on natural cliffs, man-made onshore structures (e.g. 
buildings and bridges) and offshore rigs. This study determined that offshore rigs had the greatest 
rates of productivity (ranging on average between 0.61 to 1.07 large chicks per nest), followed by 
onshore man-made structures, and with natural cliffs having the lowest rates of productivity. 

5.3.5 The study by Christensen-Dalsgaard et al. (2019) concluded that predation may be a major factor in 
breeding success, with offshore rigs being less exposed to predators such as mammals and corvids. 
However, the study determined that the proximity of the rigs to food resources may also have played 
a role in higher breeding productivity. Previous studies of kittiwake breeding in central Norway 
showed that in periods with low food availability, some of the chick-feeding adults extended their 
foraging range up to 400 km from the colony in order to forage at the shelf break (Christensen-
Dalsgaard et al., 2018), where prey is often concentrated. By breeding on the oil rigs birds might have 
been able to reduce the travel distance to such predictable foraging areas considerably and thereby 
increase their foraging efficiency compared to birds breeding onshore.

5.3.6 Therefore, there is confidence based on the best available evidence presented above and within Table 
5.2 that the following are anticipated to result in increased productivity when compared to onshore 
colonies and there is overall confidence in the efficacy of offshore SANS as a whole as a proposed 
compensatory measure: 

The provision of offshore SANS providing potentially optimal nesting habitat in close proximity 
to foraging grounds (and therefore reduce foraging duration for kittiwake as central place for-
agers);
360 degree access to foraging habitat;
Lower predation risk (due to distance offshore and design to prevent large gull roosting); and
Protection from exposure (due to detailed structure design).

5.3.7 A purpose-built structure may result in a larger and more productive colony than modifying existing 
platforms to accommodate nesting kittiwakes. This is based on the assumption that the purpose-built 
structure would have less conflicting issues arising from the scale at which to maintain health and 
safety standards and the absence of routine working operations. It is known that young kittiwakes will 
disperse and potentially make use of other breeding locations (Coulson, 2011). A relatively small 
proportion (as few as 11%) tend to remain at their natal sites (and thus create the basis for the 
development of a sustainable additional colony) with the remainder finding other breeding sites. As a 
result of the low proportion of birds likely to return to their natal sites (such as FFC SPA but also other 
SPA and non-SPA breeding colonies), there is a large pool of potential recruits within the meta-
population which can utilise the Round 4 offshore SANS to breed. 

5.3.8 The number of breeding adults that have previously bred at a colony such as the FFC SPA that 
subsequently relocate to other colonies (potentially including the Round 4 offshore SANS), is very low 
(between 1.2% in colonies where populations are increasing, and productivity is high and 6.2% in 
colonies where populations are declining). Despite the exact value for FFC SPA being unknown it is 
likely to be somewhere between these values (1.2% and 6.5% (Horswill and Robinson 2015)) implying 
that even if birds were to relocate to another colony, such as the Round 4 offshore SANS, the 
proportion of the breeding population affected would be very low. On this basis, it is considered that 
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there is no indication that the construction and operation of Round 4 offshore SANS would adversely 
affect the breeding kittiwake feature of FFC SPA or any other SPA.

5.3.9 Additionally, a large breeding population of kittiwake currently exists on oil and gas rigs in the 
southern North Sea (as detailed in Hornsea Four documents outlined in Table 5.2), many of which are 
due for decommissioning within the next decade therefore potentially providing a pool of adult birds 
into the meta-population which may utilise the Round 4 SANS to breed.

5.3.10 The offspring produced by birds nesting at Round 4 offshore SANS will provide additional recruits to 
the meta-population, which in turn provides the breeding adult birds that colonise the cliffs of the FFC 
SPA as well as other colonies on the east coast of England, which also form part of the national site 
network, therefore maintaining the network s coherence. It is also anticipated that as a matter of
Government policy (as referred to within paragraph 187 of the National Planning Policy Framework3 , 

(Habitat regulation assessments: protecting a European site4)the compensation
(i.e., the offshore SANS) would be given the same level of protection as an SPA.

5.3.11 Hornsea Four received its DCO from the Secretary of State on the 12th July 2023, permitting the 

was determined there was an AEOSI on the National Site Network in relation the kittiwake feature of 
the FFC SPA, as a result of the Hornsea Four development in-combination with other plans and 
projects. The DCO required the project to base compensation for kittiwake on the details set out 
within the compensation plan which states the measure would increase the annual recruitment of 

(Ørsted 2022). This demonstrates that past 
DCO decisions have accepted offshore compensation delivery at a wider population scale than 
specifically focussing on FFC SPA. 

5.3.12 A number of projects have proposed ANS as compensation to kittiwake as a result of windfarm 
collision induced mortality associated with FFC SPA. Each project presented a significant body of 
evidence in support of the compensatory measure. Table 5.2 provides a summary of those projects 
which proposed compensation for kittiwake in the form of ANS. 

Table 5.2 Summary of Offshore Wind Projects which have/ or propose to implement artificial nesting structures

Project Name ANS Variant Current Status Supporting Evidence 

Hornsea Three Onshore and nearshore 
(within 5km) ANS

Consent granted 2020 NIRAS (2020)

Norfolk Boreas Onshore ANS Consent granted 2021 Section 4.5 of MacArthur 
Green (2021a)

Norfolk Vanguard Onshore ANS Consent granted 2022 Section 4.5 of MacArthur 
Green (2021b)

3 https://www.gov.uk/guidance/national-planning-policy-framework/15-conserving-and-enhancing-the-natural-environment
4 https://www.gov.uk/guidance/habitats-regulations-assessments-protecting-a-european-site
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East Anglia ONE North 
and TWO 

Onshore ANS Consent granted 2022 Section 5.4.3 of MacAr-
thur Green and Royal 
HaskoningDHV (2022)

Hornsea Four Offshore ANS (preferred 
option)

Consent granted 2023 NIRAS (2021b) and NI-
RAS (2021c)

Sheringham and 
Dudgeon Extension 

Offshore ANS (although 
preferred option is modifi-
cation to onshore ANS due 
to very low predicted im-
pact)

Recommendation Section 3.7 of MacArthur 
Green (2022a)

5.3.13 As indicated above, ecosystem modelling suggests the cessation of the sandeel fishery in the North 
Sea could result in a 40% increase in the biomass of the sandeel stock and consequently result in a 
42% increase in the number of seabirds (with kittiwake likely to be a key beneficiary to their 
dependence of sandeel) within the first 10-15 years after closure of the sandeel fishery (Bayes and 
Kharadi 2022). Even if the management of fisheries to increase prey availability was not to be 
permitted as compensation, there is a high likelihood that the management of fisheries (sandeel) 
would be undertaken in English waters regardless as part of the UK Government s role in ensuring 
healthy ecosystems (DEFRA, 2022). Round 4 offshore SANS located within foraging range of the 
proposed fisheries management areas could take advantage of the anticipated increase in prey which, 
if utilised by the breeding kittiwake, would result in enhanced breeding success. 

5.3.14 As conveyed by Table 5.2, a number of OWF projects have already proposed and been consented on 
the basis of delivering ANS. This shows the measure is both feasible and can be implemented (as 
documented by the fully implemented onshore and nearshore ANS delivered by Norfolk Boreas and 
Vanguard and Hornsea Three). Further support of the option as a potential strategic compensation 
measure is provided by the detailed MacArthur Green (2021c) strategic compensatory measures 
review.

5.3.15 The following sections of this report focus on presenting the detail of the proposed Round 4 offshore 
SANS and how the measure can be secured. 

6 Ecological Function of the Compensation 

6.1.1 Compensation is aimed at offsetting the impacts associated with the collision mortality of kittiwake 
associated with FFC SPA. The FFC SPA, designated in 2018, is an extension of the former Flamborough 
Head and Bempton Cliffs SPA, which was designated in 1993. It is located on the East Yorkshire coast 
between Bridlington and Scarborough and consists of two sections: the northern section from 
Cunstone Nab to Filey Brigg and the southern section from Speeton to South Landing, around 
Flamborough Head. The seaward boundary extends 2km offshore for both sections. The coastal areas 
of the SPA support internationally important breeding populations of seabirds, while the marine 
extension includes areas near the colony used by seabirds for maintenance behaviours such as loafing 
and preening.



Document ID: RKCHMWTM2627-904792668-1186 27/50

6.2 Conservation objectives 
6.2.1

is maintained or restored as appropriate, and that the site contributes to achieving the aims of the 
Birds Directive (2009/147/EC), by maintaining or restoring:

The extent and distribution of the habitats of the qualifying features;
The structure and function of the habitats of the qualifying features;
The supporting processes on which the habitats of the qualifying features rely;
The populations of each of the qualifying features; and
The distribution of qualifying features within the site.

6.2.2 Natural England (2020) has stated the target is to restore the size of the kittiwake breeding population 
to a level which is above 83,700 breeding pairs, whilst avoiding deterioration from its current level as 
indicated by the latest mean peak count or equivalent.

6.2.3 At the time of the former Flamborough Head and Bempton Cliffs SPA classification in 1993, the 
kittiwake breeding population was cited as 83,370 breeding pairs based on a 1987 census. The 
breeding adult kittiwake population of the FFC SPA at classification in 2018 was cited as 44,420 pairs 
or 89,040 breeding adults. This was based on counts carried out between 2008 and 2011 (Natural 
England, 2018). This suggests a decline of about 50% in the size of the breeding population between 
1987 and 2008 to 2011.

6.2.4 Supplementary advice on the conservation objectives were added for qualifying features of the FFC 
SPA in 2020 (Natural England, 2020). For kittiwake, these are:

Restore the size of the breeding population to a level which is above 83,700 breeding pairs, 
whilst avoiding deterioration from its current level as indicated by the latest mean peak count 
or equivalent;
Restore safe passage of birds moving between nesting and feeding areas;
Restrict the frequency, duration and / or intensity of disturbance affecting roosting, nesting, 
foraging, feeding, moulting and/or loafing birds so that they are not significantly disturbed;
Restrict predation and disturbance caused by native and non-native predators;
Maintain or recover productivity so that breeding success is maximised within the constraints 
of the site;
Maintain concentrations and deposition of air pollutants at below the site-relevant Critical Load 
or Level values given for this feature of the site on the Air Pollution Information System;
Restore the structure, function and supporting processes associated with the feature and its 
supporting habitat through management or other measures (whether within and/or outside the 
site boundary as appropriate) and ensure these measures are not being undermined or com-
promised;
Maintain the extent, distribution and availability of suitable breeding habitat which supports 
the feature for all necessary stages of its breeding cycle (courtship, nesting, feeding) at: current 
extent;
Restore the distribution, abundance and availability of key food and prey items (e.g. sandeel, 
sprat, cod, squid, shrimps) at preferred sizes;
Restrict aqueous contaminants to levels equating to High Status according to Annex VIII and 
Good Status according to Annex X of the Water Framework Directive (2000/60/EC), avoiding 
deterioration from existing levels;
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Maintain the dissolved oxygen (DO) concentration at levels equating to High Ecological Status 

existing levels;
Maintain water quality at mean winter dissolved inorganic nitrogen levels where biological indi-
cators of eutrophication (opportunistic macroalgal and phytoplankton blooms) do not affect 
the integrity of the site and features, avoiding deterioration from existing levels. This target was 
set using the Environmental Agency 2019 water body classifications data; and
Maintain natural levels of turbidity (e.g. concentrations of suspended sediment, plankton and 
other material) across the habitat.

7 Predicted Effects of the Plan

7.1.1 Modelling undertaken within The Crown Estate s Appropriate Assessment (The Crown Estate, 2022)
(informed by NIRAS, 2021a) predicted the impact on the kittiwake feature of the FFC SPA to be 108 
collisions per annum. This was when considered in-combination with other plans and projects, as a 
result of the potential collision effect for kittiwake from the operational and maintenance phase of the 
DBSW, DBSE and ODOW projects. This KSCP aims to provide flexibility to enable compensation 
planning of project level impacts once calculated. The following aspects of this report therefore 
enable the measure to be scaled according to the project level impacts determined via the individual 
project Appropriate Assessments. 

8 Scale

8.1 Background to determining compensation population 
8.1.1 Scale in relation to offshore SANS relates to the required breeding population of kittiwake needed to 

offset the impact of DBSW, DBSE and ODOW projects. Scale is therefore a vital aspect in the planning 
of compensation as it informs the design, cost, monitoring and adaptive management and can 
determine site selection of compensatory measures.  

8.1.2 Compensation in respect of the mortality risk to seabirds as a result of offshore wind farm impacts is 
still in its relative infancy when compared to port developments or other similar projects requiring 
derogation. The current lack of developed and functioning compensatory measures for seabirds, in 
particular kittiwake, creates a level of uncertainty surrounding the suitable scale of compensation. As 
more offshore wind projects and associated compensation proposals are consented, the amount of 
evidence to support decision making will increase via detailed monitoring procedures stipulated for 
each project within the DCOs. 

8.1.3 Despite the lack of tangible compensation projects to date (noting the implementation of a number 
of ANS during 2022), a wealth of relevant evidence is available from onshore, nearshore and offshore 
nesting structures to inform planning. Much of this information has been captured within recent 
offshore windfarm planning applications (with evidence highlighted within Table 5.2).
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8.1.4 Determining the scale of compensation requires a stepwise approach outlined in Figure 8.1. Step 1 
(calculate the project level impact) was determined at a plan level for the three Round 4 projects in 
Section 7 and will be revisited to align with project level impacts when available. Step 2 (determine the 
compensation population) and Step 3 (application of compensation ratio) are discussed in the 
following section.

8.2 Method to determine the compensation population
8.2.1 A detailed review of previous approaches used by offshore wind farm developments to determine the 

level of compensation required (Step 2 above) was undertaken by NIRAS to inform Steering Group 
discussion and consequently provide recommendations for a suitable approach for strategic 
compensation. The review 
Three (Ørsted, 20205)) to calculate the number of nests required for the Round 4 offshore SANS. 
Unlike other preceding offshore wind farm projects, Hornsea Three and Four calculated the predicted 
age at which the first-time breeders are recruited to colonies using the age of recruitment proportions 
of breeding kittiwakes observed at the North Shields onshore ANS colony based on observations 
cited in Coulson (2011). This is due to kittiwake first age of breeding being highly variable, but 
averages at four years old.

8.2.2 The age of recruitment proportions were initially used to calculate the predicted age at which the 
first-time breeders are recruited to colonies. This was followed by estimating the total number of 
fledglings required by calculating the number of birds in each age category that would be needed
both to contribute the number of new recruits for that calculated and to survive into the subsequent 
age category. Survival rates for both juvenile and 1+ year old kittiwakes were taken from Horswill and 
Robinson (2015).

8.2.3 The sum of the total number of fledglings required to produce first-time breeders for each age 
category was multiplied by the productivity rate. Finally, an additional component took account of 

5 https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010080/EN010080-003241-HOW03_30Sep_Appen-
dix_2_Annex_2%20Ecological%20Evidence%20(06543000_A)%20combined%20(06543760_A).pdf

Figure 8.1 Simplified schematic showing the stages of determining the scale of compensation
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between 11% and 23% birds (Horswill and Robinson 2015, Coulson 2011) that are philopatric i.e. that 
remain at their natal colony to breed. 

8.2.4
breeding colony at the offshore SANS without contributing in effect to reducing a further loss of birds 
from the existing meta-population to make up for annual mortality of breeding adults at the ANS. 
Additional information on calculations for how the method to determine compensation quantum was 
derived is provided within Appendix E of NIRAS (2020).

8.2.5 During the initial phase of colonisation of the offshore SANS, the breeding birds will be those that 
would otherwise have bred in existing colonies in that year or a subsequent year i.e. birds being 
recruited into the breeding population a year or more earlier than in the absence of the offshore 
SANS. In consequence, one or more existing colonies may be reduced in size of the breeding 
population when compared to a scenario in which the offshore SANS was absent.

8.2.6 Initially the number of birds colonising the offshore SANS will be very small in relation to the size of 
the established colonies at FFC SPA. Colonising birds will be drawn from a larger meta-population of 
birds of breeding age. For example, Horswill and Robinson (2015) state that 89% of chicks produced 
within a colony relocate to breed thereafter in other colonies, which could include the Round 4 
offshore SANS. Furthermore, the number of breeding adults that have previously bred at a colony 
such as the FFC SPA that subsequently relocate to other colonies (potentially including the Round 4 
offshore SANS), is likely to be very low (see Section 5.3 for further detail). 

8.2.7 Whilst birds may recruit at a younger age to the breeding population in the presence of an offshore 
SANS (due to potentially more nests sites with good productivity encouraging earlier breeding), this 

n increase in the
breeding birds will be introduced into the meta-population in the absence of an offshore SANS until 
productivity of one or more pairs is above the amount that it would have been in the absence of the
offshore SANS. Moreover, the additional productivity needs to generate additional breeding pairs 
which are self-sustaining with respect to natural mortality, so as not to reduce the meta-population 
size to below the level that would be anticipated in the absence of an offshore SANS.

8.2.8 So as not to reduce the meta-population distributed across existing colonies below that which would 
be seen in the absence of collision mortality and the offshore SANS, the latter needs to provide for 
alternative nesting sites to a number of pairs that itself results in a higher level of productivity. This

Replacement of breeding birds at the SPA of interest, lost to collision mortality;
Replacement of the breeding population that would have been at the existing colonies if hav-
ing not colonised the offshore SANS; and, 
Replacement of annual (natural) mortality of the breeding adult at the offshore SANS i.e. a self-
maintaining breeding population at the offshore SANS, if it is within the wider meta-popula-
tion.  In the absence of such replacement, the offshore SANS will continually be drawing upon 
that component of the meta- -

8.2.9 To determine the required number of nesting pairs of kittiwake needed to compensate the combined 
impact of DBSW, DBSE and ODOW, both the Hornsea Four and Hornsea Three approaches were 
explored (with both approaches presented within Table 8.1). The SNCBs and DESNZ favoured the 
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Hornsea Three approach while the DBSW, DBSE and ODOW developers expressed a clear preference 
for the Hornsea Four approach (APEM, 2021). Following the Steering Group terms of reference, the 
recommendation is to align with the Hornsea Three approach (but noting that discussion regarding 
ratios are deferred to post application when further information is available, see section 8.3). 

8.2.10 Using the Hornsea Three method, the number of breeding pairs required to compensate the 
combined predicted annual collision mortality (108 adult kittiwake) for the Round 4 Plan level 
assessment was calculated as 598 nesting pairs of kittiwake. However, during the course of the 
Steering Group meetings, preliminary worst case project level collision assessment outputs (using 95% 
upper confidence intervals) were provided by DBSW, DBSE and ODOW to update calculations of the 
number of nesting pairs required to compensate the combined impact (Table 8.1). It should be noted 
that these outputs are yet to be agreed with Natural England.

Table 8.1 Combined impact of DBSW, DBSE and ODOW based on project level preliminary collision risk modelling values, and 
various approaches to determine the compensation population.

Project Annual FFC SPA 
Apportioned Impact 
(individuals) 

Hornsea Four Approach 
numbers of pairs required 
to offset impact

Hornsea Three Approach 
numbers of pairs required 
to offset impact

ODOW 56.56 151.05 312.95

DBSE 115.95 309.66 641.57

DBSW 165.72 442.58 916.95

Total 338.32 903.29 1871.97

8.2.11 While Table 8.1 provides an initial estimate of the compensation population based on preliminary 
collision risk modelling results, it does not yet take account of a compensation ratio, which is 
discussed in Section 8.3. Therefore for the purposes of informing compensation scale, the Steering 
Group agreed that an approach envelope ) type approach should be 
defined for the purposes of this KSCP to provide an lower and upper limit which will be refined 
following the submission of this KSCP and defined within the KSIMP. 

8.2.12 The lower limit of the offshore SANS was agreed at 2,500 nesting spaces while the upper limit was 
agreed to be 5,500 nesting spaces across two offshore SANS (delivery mechanism presented within 
Section 11). These estimates were based on the likely feasible scale of structure based on discussions 
with the Steering Group and were informed by conversations with other offshore compensation
projects developing offshore nesting structures. It was agreed that nesting spaces would be used to 
define the lower and upper limits of the compensation envelope approach as they have been 
identified as options for potential delivery offshore (as described in Section 11).

8.2.13 The scale of the impact requiring compensation will be refined by the Steering Group and defined 
within the KSIMP once project level impacts have been finalised.
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8.3 Compensation ratio
8.3.1 A compensation ratio is typically applied to ensure that the compensatory measures fully off-set the 

predicted impact on a site/feature. Ratios close to 1:1 are appropriate in circumstances where the 
compensatory measure is very similar in character and scale to the feature being compensated (i.e. it 
is like for like). Where the measure is less like for like and/or there is uncertainty about its delivery 
then higher ratios may be applied. In determining an appropriate ratio it is also important to consider 
precedents set in other, similar cases, and it also needs to be proportionate to the effects predicted.

8.3.2 The ecological evidence supporting the application of ratios to compensation populations is scant. 
Hornsea Three provided supporting evidence for multiple structures in at least two distinct locations. 
However, the decision to commit to deliver four structures was based on a qualitative approach. With 
regard to the other projects which have also proposed ratios, supporting evidence has been limited, 
with application or ratios based largely on contrived estimates which factor in inherent precaution 
built into impact estimates, calculations to determine the compensation population and likelihood of 
success of the measure. A level of complexity is added when the status of the project is considered. 

8.3.3 Based on the provision of an offshore SANS of the scale proposed, and in line with the potential 
locations discussed below, a ratio of above 1:1 is proposed for the purposes of informing planning at 
this stage. Following the refinement and agreement of final Round 4 offshore SANS locations, ratio 
and/ or other factors linked to the potential apportionment of kittiwake produced via the R4 offshore
SANS will be agreed with the Steering Group
above.

9 Location 

9.1.1 In relation to the potential location of the Round 4 offshore SANS, a detailed and multi-stakeholder 
site selection process has been undertaken by NIRAS to provide a shortlist of candidate areas of 
search ( AOS ). 

9.1.2 Considerable site selection work has been undertaken and presented for both an onshore and 
offshore context by recent offshore wind farm compensation cases. Those of particular relevance are 
listed in Table 5.2. The method of site selection presented here builds on this work, using similar 
approaches. 

9.1.3 The aim of the site selection process was to produce a shortlist of AOS which are suitable (from an 
ecological perspective) and feasible (from a perspective as explained in Appendix D) 
candidates for an offshore SANS for Round 4 compensation. Presenting a shortlist of AOS permits 
flexibility within the compensation case if certain favoured locations fail to succeed in later stages of 
planning (due to unforeseen reasons). Furthermore, the timescales associated with developing the 
Round 4 compensation case mean that the lengthy process of micro siting and other associated 
factors could not be accommodated within the timeframes of delivery of the KSCP. Therefore, focus 
has been placed on gaining agreement within the Steering Group of a shortlist of potentially suitable 
AOS and identifying subsequent development criteria.

9.1.4 The criteria were developed to enable potential locations for an offshore SANS to be ranked and were 
categorised as either 'critical' or aimed at optimising the success of the measure. Criteria were refined 
from those used in previous offshore wind project ANSs, which were made publicly available as 
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compensatory measures (such as Hornsea Three and Four). As a result, these criteria have undergone 
a detailed consultation process and were reviewed by SNCBs and other stakeholders. This process 
ensures a strong foundation for determining suitable potential locations for kittiwake Round 4
offshore SANS.

9.1.5 The Steering Group reached a consensus that the criteria were appropriate and agreed to apply them 
to potential locations as part of the strategic measure planning. Appendix D outlines the site selection 
process undertaken by NIRAS on behalf of TCE to determine ecologically beneficial locations to 
construct an offshore SANS for breeding kittiwake in the North Sea.

9.1.6 A detailed site selection report is provided within Appendix D, along with the shortlist of AOS and 
associated scoring provided.

9.1.7 In addition to the site selection work described above, DBSW, DBSE and ODOW were asked to provide 
AOS to increase the potential list of AOS. ODOW (Outer Dowsing Offshore Wind Farm, 2023) provided 
a detailed ecological evidence and site selection report as part of their Preliminary Environmental 
Information Report process which presented two offshore AOS. An additional two offshore AOS were 
provided by ODOW at a later date. DBSW and DBSE jointly presented a single onshore AOS. 

9.1.8 Hornsea Four (developed by Ørsted and currently progressing an offshore ANS for kittiwake in the 
southern North Sea) was also invited to join the Steering Group for meeting number eight. Hornsea 
Four presented the potential opportunity of collaborating in the construction of an ANS which would 
be additional to the Hornsea Four DCO requirement. A single AOS has been provided (with relevant 
site selection process detail provided in Ørsted (2021)) and joins all the aforementioned AOS from 
NIRAS, DBSW, DBSE and ODOW in Figure 9.1.
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Figure 9.1 Summary of potential AOS for SANS, with details from: NIRAS, DBSW, DBSE, ODOW & Ørsted
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10 Design 

10.1.1 The design of the Round 4 offshore SANS builds on the evidence presented by NIRAS (2021b & 
2021c) of kittiwake nesting on artificial structures across the species breeding range. ANS suitable for 
kittiwake ideally comprises of vertical walls with horizontal nesting ledges coupled with a vertical drop 
to water below ledges. Ledges should also be of sufficient protrusion from the back wall to support a 
nest, but sufficiently narrow to discourage predation by large gulls. A concise overview of the key 
ecologic
within the Hornsea Three Kittiwake Artificial Nesting Structure Pattern Book (LDA Design, 2021). Those 
key ecological criteria are summarised in Table 10.1 below which incorporates importance in the 
design approach (essential to consider or important in optimising success) and whether they are 
relevant to onshore or offshore ANS (or both). Final design may also accommodate the provision of 
other species (such as guillemot) if required at a project level. As provision for other species was not 
required for the Round 4 Plan, it is not discussed further within this KSCP.

Table 10.1 Key ecological criteria considered important when planning ANS design (LDA Design, 2021)

Ecological Feature Description Importance

Structure High and steep sided structure with 
a near vertical back wall and narrow 
horizontal ledges.

Essential 

Ledge size Adequate ledge dimensions: hori-
zontal ledges 200mm width; length 
per pair from 300mm (working 
length 400 mm).

Essential 

Back wall height Height between ledges at a mini-
mum of 400 mm and maximum of 
600 mm.

Essential 

Roof Overhang / roof to help protect 
against weather conditions and ad-
ditional predator deterrent. Roof 
pitch in excess of 25 degrees can be 
used to deter nesting.

Optimise success

Ledge overhang Vertical wall designed to create 
nesting ledge overhangs sufficient 
to minimise lower ledge fouling by 
droppings and potential for reduc-
ing avian predation risk.

Optimise success
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Spray zone Nesting ledges located above the 
level of highest astronomical tide 
and beyond the reach of wave ac-
tion.

Essential 

Ledge height exposed sea front-
age 

Minimum height if at exposed wa-
terfront location. 5-20 m (above 
HAT site dependent); above wave 
height/ splash zone of HAT pre-
dicted for 2050, accommodating for 
sea level rise (in > 50 years).

Essential

Appropriate aspects Majority of nesting ledges should 
not be south-facing. If this is not 
possible, ledges should be facing 
multiple aspects. Shelter from pre-
vailing wind may also need consid-
eration.

Essential 

Partitioning Walls/partitions between groups of 
nests. To facilitate an experimental 
design, each structure should have 
alternating rows with and without 
compartments. The order of alter-
nation should be different on adja-
cent faces. Design should allow for 
easy addition/removal of partitions.

Optimise success

Avian predator control Inaccessible to avian predators with 
special attention paid to top of ANS 
and nesting ledge depths; addi-
tional anti-predation features may 
be required but any features must 
be integrated with ANS design and 
context.

Essential 

Attraction Capacity for addition of decoy 
nests/birds and audio systems to 
play kittiwake calls to attract birds. 
These items will no longer be re-
quired once the colony is inhabited, 
so they should be removable or 
concealed within the design.

Essential 
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10.1.2 The information presented above provided the foundations to inform design for the fully 
implemented (in summer 2022) Hornsea Three nearshore kittiwake ANS and has been fundamental in 
informing the Hornsea Four (Ørsted, 2021) offshore ANS design approach. Furthermore, a number of 
other OWF projects pursuing ANS (as conveyed by Table 5.2) have also followed a similar approach. 
Such an approach has also been through the stakeholder review during the previous project 
engagement processes. It therefore forms a robust framework of established design principles to base 
the Round 4 offshore SANS upon, while also allowing a degree of flexibility to account for further 
planning considerations. Final design will be agreed with the Steering Group post-consent to maintain 
flexibility which will be dependent on final location. 

10.1.3 Approaches to the designs and potential proposals for a Round 4 offshore SANS were presented and 
discussed during Steering Group meetings. Overall, the Steering Group members agreed that the 
design principles were ecologically suitable and appropriate to inform the design of Round 4 offshore 
SANS.

10.1.4 As a result of the significant work undertaken by previous OWF projects, and the approach to 
gathering Steering Group agreement, this section of the KSCP has shown an offshore SANS for Round 
4 can be designed based on evidence-derived, ecological design principles and can be implemented 
onshore (Norfolk Boreas and Vanguard) and within the marine environment offshore (as shown by 
Hornsea Three and proposed by Hornsea Four). This therefore provides confidence that post consent 
Steering Group discussions will refine the design process based on the principles above to determine 
a suitable design for the agreed offshore SANS location.

10.2 Monitoring considerations that may inform design
10.2.1 In addition to the above, the Round 4 Steering Group also considered important design aspects to 

permit monitoring of the SANS (also consistent with previous and implemented projects as detailed in 
LDA Design, 2021). The Steering Group agreed the following should be incorporated into the Round 4
SANS design in addition to those considered in Table 10.1: 

Internal access to SANS with subsequent access to nesting ledges to permit monitoring (if 
determined feasible on health and safety grounds);
An external power source (such as solar panels and battery storage) to support remote 
monitoring (further detail related to monitoring is presented within Section 12).

11 Delivery Mechanism 

11.1 The Proposal
11.1.1 For offshore SANS there are a number of delivery options being considered by the Steering Group. In 

order of ecological preference these are (noting that other factors, such as cost, will need to be
weighed up in the final decision):

The construction of two offshore SANS;
The construction of an additional two tiers (which equates to between approximately 500-1500
nesting spaces) of nesting structures to Ørsted Hornsea Four offshore kittiwake structure and 
consideration of one additional standalone offshore SANS;
The construction of an additional two tiers (which equates to between approximately 500-1500
nesting spaces) of nesting structures to Ørsted Hornsea Four offshore kittiwake structure and 
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consideration of one additional standalone offshore SANS as part of adaptive management; 
and
The construction of an additional two tiers (which equates to between approximately 500-1500
nesting spaces) of nesting structures to Ørsted Hornsea Four offshore kittiwake structure and
one onshore SANS.

11.1.2 The construction of two offshore SANS was preferred by the Steering Group to provide mitigation of 
risk of failure at one offshore SANS. Within this there was an ecological preference that these were in 
different locations, however it was agreed by the Steering Group that when considering the balance of 
economics that the two structures near to each other was perfectly acceptable.

11.1.3 An option to add to Ørsted s offshore kittiwake structure as one of the structure options was also
deemed as suitable.

11.1.4 With regard to the staggering of delivery of two offshore SANS, a number of recent projects 
implementing artificial nesting structures for kittiwake (listed in Table 5.2) have been required to 
deliver compensation four breeding seasons prior to impact (or referred to as operation of wind 
turbine generators). The Steering Group agreed that there is a likelihood of a reduction in the number 
of breeding seasons required before delivery of the measure to be reduced from four if there is

affected by the proposed approach. Depending on the approach taken to delivery (including final 
scale determination), such evidence will be developed in line with Steering Group expectations and 
presented within the KSIMP. Furthermore, the delivery of R4 SANS could be staggered along different 
implementation timescales. This would also be informed by the delivery option and supporting 
evidence will be provided within the KSIMP.

11.1.5 Consideration was given to deployment of a second structure only as a form of adaptive management 
but this was not deemed preferable due to the potential for the accumulation of mortality debt.
Upfront planning of two offshore SANS even if construction is staggered was therefore preferred and 
well supported by the Steering Group.

11.1.6 The Steering Group did not favour onshore structures for this Plan level compensation due to the 
number of appropriate onshore structures which are already built or planned from previous or current 
offshore wind farm compensation projects and the anticipated benefits of offshore nesting locations
(see description in section 5.3). It was also highlighted during Steering Group discussions that suitable 
onshore locations to build an ANS are lacking and potential challenges associated with navigating 
local planning processes.

11.1.7 If one or more of the three projects (DBSW, DBSE or ODOW) were to not proceed, the option of 
delivering two offshore SANS would be revisited by the Steering Group to determine its suitability in 
light of a reduced impact on kittiwake as a result of fewer collisions. For example, if the Steering 
Group agree that only one structure would be appropriate as a result, then the remaining project(s) 
would apply for a variation to the dML, or change to their DCO. Other options will be explored post-
consent.

11.2 How will this be secured?
11.2.1 Once this KSCP has been adopted, DCO applications can be submitted by the developers of the 

Round 4 projects and the compensatory measures identified in those applications will accord with the 
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agreed KSCP and it can be expected that those measures can be included as requirements of any DCO 
that is made. 

11.2.2 Under the agreements for lease with The Crown Estate, developers of DBSW, DBSE and ODOW must 
participate in the processes required by this KSCP and comply with, undertake and maintain (as 
necessary) the compensatory measures required to be adopted pursuant to this KSCP. The KSIMP
(which is a requirement of the KSCP and will provide further detail on the delivery and implementation 
of the measures) will dictate which measures will be undertaken, where, how and other specifics. The 
KSIMP will secure the funding and ensure the benefits are shared across the Plan and do not remain 
with any individual developer, regardless of who has undertaken the build. The KSIMP will also set out 
all the necessary agreements between The Crown Estate and the developers of DBSW, DBSE and 
ODOW necessary to deliver the offshore SANS. Costs will be shared between the developers of DBSW, 
DBSE and ODOW and this will be agreed in advance of commercial agreements being agreed.
Monitoring will be specified in the KSIMP and coordinated to ensure consistency across the Round 4 
plan or in line with other parties (for example, if the Ørsted structure option was pursued). It will 
ensure that the data is collated and presented at a plan level and not separately on a project by 
project basis. The KSIMP will require developers to comply with the detail set within the DCO or 
Deemed Marine Licence (dML) condition.

11.2.3 The Crown Estate will continue to chair the Steering Group following the submission of DCO 
applications for DBSW, DBSE and ODOW. Examiners Questions related to this KSCP during the DCO 
process following the submission of the KSCP should be directed to the relevant project applicant
who will then provide those questions to TCE to ensure consistent alignment of responses which take 
account of Steering Group discussions and responses. It is requested that due to the requirement of 
input of the Steering Group the Examiners put forward Written Questions where practicable. The 
Steering Group will be responsible for providing oversight of delivery, and of the responses related to 
the DCO process regarding the KSCP, reviewing monitoring data and if applicable identifying adaptive 
management measures. The Terms of Reference for the KSCP Steering Group still apply following
DCO submission and until the Steering Group is dissolved in accordance with those Terms of 
Reference.

12 Monitoring 

12.1.1 The primary role of monitoring is to demonstrate the success of the measure and inform potential 
adaptive management interventions. The success of the measure is to provide the required number of 
adult kittiwake into the meta-population (which in turn resources the FFC SPA population) per annum 
at a scale which will offset the impacts of DBSW, DBSE and ODOW projects combined. The approach 
to determine the scale of compensation is described within Section 8, which presents an example 
based on the interim Plan Level impact of 108 kittiwake per year. This figure will be updated following 
the determination of impacts to kittiwake at FFC SPA at a project level. 

12.1.2 Core monitoring will focus on determining success of the measure and will include: 

Colony counts;
Productivity monitoring;
Colonisation rate; and
Monitoring natal dispersal.
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12.1.3 Monitoring for the Round 4 strategic compensation will commence from the breeding season 
following implementation of the Round 4 offshore SANS. Monitoring at nearby existing colonies 
(which will be defined with agreement of the Steering Group post-consent) and those associated with 
the Round 4 offshore SANS will also continue post-construction and throughout the operational 
phase of DBSW, DBSE and ODOW projects to measure the success of the Round 4 offshore SANS, 
identify barriers to success and inform whether adaptive management measures should be 
considered. Round 4 Plan monitoring will look to compliment the ongoing compensation monitoring 
undertaken by other developers and therefore utilise data (where possible) collected by other projects 
from relevant onshore/ nearshore colonies (both natural kittiwake colonies and ANS colonies). 
Detailed monitoring plans will be developed following consent (and alongside factors such as the 
design aspects of the Round 4 offshore SANS to permit certain monitoring approaches and 

requirements required to evidence the success of the compensatory measure.

12.1.4 The following sections set out what is currently feasible with regard to monitoring at this stage of the 
compensation process to demonstrate success and inform adaptive management. The Steering Group 
will determine the exact methods of each relevant monitoring component following publication of the 
KSCP.

12.2 Survey methods 
12.2.1 Data collection will be carried out by at least two trained observers utilising survey platforms from 

which data can be gathered and will be dependent on the location and design of the Round 4
offshore SANS and nearby colonies to be surveyed. Offshore SANS would require boat-based visual
observations with consideration of using remote sensing techniques to allow complete coverage of 
the colony for counts and productivity monitoring. Other methods (such as remote monitoring or 
other innovative new technologies) will be explored in detail post consent depending on the DCO 
requirements and available technology and support from the Steering Group.

12.3 Colony counts
12.3.1 A minimum of one full colony count will be made annually at the Round 4 offshore SANS and nearby 

colonies, during the latter half of the incubation period (mid-June), when numbers of nests are most 
stable (see Table 12.1for survey programme). The count unit for kittiwake is Apparently Occupied Nest 
(AON), defined as a well-built nest capable of containing eggs with at least one adult present. 
Additional counts of site-holding birds with even a trace of a nest will also be made where practicable, 
to give an indication of site attractiveness to prospecting first time breeders (trace nests are defined 
as per the seabird monitoring handbook (Walsh et al. 1995): site-holding birds with even a trace of a 
nest). At the Round 4 offshore SANS and nearby colonies to be surveyed, the total number of AONs 
and nesting attempts (trace nests) will be recorded on each productivity visit (see below section). If 
applicable (i.e., at all Round 4 offshore SANS and within productivity plots at existing colonies), total 
numbers of AONs documented from mapped nests throughout seasonal productivity monitoring (i.e., 
multiple visits throughout the season) will be used alongside the June colony counts to provide a 
maximum AON count for each colony annually. 

12.4 Productivity monitoring 
12.4.1 Productivity will be monitored using the mapped nests method (method 1 in Walsh et al. (1995)). It is 

intended to monitor all nests on all Round 4 offshore SANS and nearby colonies to be surveyed (see 
Table 12.1 for proposed survey programme). A minimum of three surveys to record nest contents for 
productivity calculations will be made each year. First and second surveys will be made in late May 
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12.5.3 Monitoring will be designed to enable identification of factors which may inform adaptive 
management (such as why some areas of the SANS may undergo lower rates colonisation). This is 
likely to involve environmental information, such as sun and wind exposure, which will be determined 
once the final design of the structure has been agreed with the Steering Group post-consent.

12.6 Monitoring of natal breeding dispersal
12.6.1 The aim of the compensation is to produce a specified number of adult kittiwake into the species 

meta-population. The Steering Group has explored this consideration and how it could be monitored 
as part of Steering Group discussions. It is the consensus of the Steering Group that it is not possible 
to quantitatively measure natal dispersal with current technologies. It is not possible as yet given 
technological limitations (e.g. size and weight of device), to use satellite, radio or archival tags and 
loggers for determining natal dispersal of kittiwake. However, the most feasible way of gathering 
evidence to qualitatively support this requirement would be to undertake chick ringing at the Round 4
offshore SANS. Ringing chicks with uniquely engraved colour-rings allows individuals to be re-sighted 
in subsequent years which will provide qualitative evidence of interchange between colonies. 
However, resighting of colour-ringed individuals recruiting to large colonies with restricted visibility of 
nests, such as FFC SPA, will be low. It is therefore not possible to measure empirically the recruitment 
of birds into the FFC SPA kittiwake population from the Round 4 offshore SANS and therefore their 
overall contribution to productivity. It is possible that new technologies or attachment methods may 
be developed during the timescales involved in Round 4 projects, which could enable more 
comprehensive studies on natal dispersal and colony interchange to be undertaken. In this event, such 
developments and their potential for additional study opportunities will be considered and discussed 
with the post-consent Steering Group. This is in line with previous DCO decisions for other ANS 
proposed as compensation.

12.6.2 To qualitatively assess natal dispersal, colour ringing of chicks will be undertaken at Round 4 offshore 
SANS where it is practicable and safe to do so. Due to the risks associated with accessing offshore 
structures, commitment to access offshore SANS will be decided on final design and in discussion with 
the Steering Group post-consent. If undertaken, these data will allow for determination of natal 
dispersal rates from the Round 4 SANS caveated by the use of generic survival rates (e.g. Horswill and
Robinson, 2015) as a proxy for site-specific survival rates. Systematic re-sightings of individuals 
colour-ringed as chicks at the natal Round 4 offshore SANS will provide for an estimation of natal 
philopatry. Any re-sightings of colour-ringed birds away from the Round 4 offshore SANS at which 
they were originally ringed as chicks or adults, will be additional to the systematic monitoring for 
colour-ringed birds to be conducted by the Round 4 strategic compensation measure monitoring at 
the Round 4 offshore SANS. All such re-sightings by other persons, whether as part of other studies 
not commissioned by Round 4 strategic compensation or from causal observations by birdwatchers, 
can be expected to be reported by the finder to the British Trust for Ornithology (BTO) (who maintain 
the National Ringing Database) and from there, accessible to Round 4 compensation monitoring and 
reporting.

12.7 Additional monitoring
12.7.1 The opportunity to monitor birds at artificial breeding colonies provides potentially exciting 

opportunities to study kittiwake intimately and develop and test new and novel monitoring 
techniques. This may include increasing understanding factors such as diet analysis and data on 
demographics and phenology. For the purposes of this KSCP, monitoring has focused on what could 

(Section 12.3-Section 
12.6). Additional monitoring considerations, or furthering understanding on kittiwake meta-
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population dynamics (for example), will be explored post-consent following further detail of design 
and location, or via strategic compensation groups such as OWIC or via the Offshore Wind Evidence 
and Change (OWEC) Programme.

12.7.2 Approaches to the monitoring for a Round 4 offshore SANS were presented and discussed during 
Steering Group meetings. Overall, the Steering Group members agreed that the monitoring principles 
were ecologically suitable and appropriate to support the Round 4 offshore SANS.

13 Adaptive Management 

13.1.1 The compensatory measure will be implemented once the construction of the Round 4 offshore SANS 
and/or the construction of the additional tiers to the existing structure has been completed. Adaptive 
management will be considered after the DBSW, DBSE and ODOW projects become operational. The 
Round 4 strategic compensation method will adopt a pragmatic approach to determine whether 
adaptive management actions are necessary before DBSW, DBSE and ODOW are operational. The
Steering Group will discuss if adaptive management is required post-approval of the KSCP.

13.1.2 Adaptive management is an iterative process that combines management measures with ongoing 
monitoring to enhance the effectiveness of the measure, while also updating knowledge and 
improving decision-making over time. Adaptive management will play a crucial role in the 
compensatory measures, serving as a tool to address unexpected issues or deviations from the 
anticipated outcomes of the compensation, such as a low colonisation rate of the structure.

13.1.3 Due to the detailed approach to design and site selection, it is expected that the offshore SANS will 
not need any significant management actions beyond general structure maintenance during the 
lifetime of the projects. However, it is essential to remain alert to unforeseen events that may 
necessitate adaptive management, such as a lack of colonisation despite careful site selection, or a 
predation risk from avian predators, for example. The Round 4 compensation aims to mitigate all 
foreseeable risks as much as possible through sound design of the ANS and planned maintenance.

13.1.4 Measures that have been discussed with the Steering Group in relation to the potential adaptive 
measures include:

Extension of ANS to facilitate further nesting spaces which will include the provision of addi-
tional nesting structures if capacity in one location is exceeded;
Provision of nesting material in proximity to the structure;
Application of predator deterrents such as changes to design to prevent large gulls perching  
on nesting structure;
Provision of additional protection from elements for example, shielding from the sun or pre-
vailing wind;
Ability to adjust size of compartments between each kittiwake nesting space or orientation of 
nesting locations;
Provision of trace nests to encourage colonisation;
Support to increase kittiwake recruitment such as using decoys and playback;
Relocation of the nesting structure to repurposed structure (such as an oil rig) (if deemed tech-
nically feasible) likely as a worst case scenario following exhaustion of other adaptive man-
agement measures; 
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Management of fisheries of important seabird prey to increase availability; and
Use of the proposed Marine Recovery Fund or similar strategic route, if available.

13.1.5 The likely trigger points for the application of adaptive management will relate to:

Population trends (at SANS and of the wider population);
Colony establishment rates; and
Productivity trends (at SANS and of the wider population).

13.1.6 Adaptive management thresholds will be informed by monitoring of the Round 4 offshore SANS. The 
link between specific adaptive management actions and how they will be informed by monitoring has 
been presented to Steering Group members and it was agreed that ongoing consultation on the need 
for adaptive management will be undertaken with the Steering Group post Round 4 offshore SANS 
construction. The monitoring of the above three drivers (breeding population, colony establishment 
and productivity (Section 12)) will be able to inform decisions relating to adaptive management. Some 
factors may be beyond the control of DBSW, DBSE and ODOW and may therefore not trigger adaptive 
management measures. This process will be informed by the monitoring process detailed in Section 
12.

13.1.7 It is not necessarily appropriate to set quantitative timescales for trigger points in relation to adaptive 
management due to the complexity of potential issues (i.e., the drivers of population trends at the 
offshore SANS). At this stage, quantitative trigger points would only permit hypothetical and therefore 
potentially incorrect timescale estimates. A more appropriate approach, which has been agreed within 
the Steering Group, is presented in Figure 13.1. This sets out the process of determining trigger points 
based on a review of monitoring each year following the breeding season. This will permit the 
monitoring results to be viewed in context of the baseline conditions at the offshore SANS and 
neighbouring kittiwake colonies, as well as data and trends at a wider regional and national level. 

13.1.8 If necessary, this process will inform the most appropriate response in terms of adaptive management.
As the monitoring of the Round 4 offshore SANS and the associated kittiwake nesting progresses, 
additional adaptive management options may emerge and will be further examined. If relevant,
Steering Group members will be informed, and agenda items will be established for the Steering 
Group meetings. It should be noted that kittiwake populations exhibit varying degrees of fluctuation
and it will therefore be important to ensure any issues with the Round 4 offshore SANS are placed in 
context with regional kittiwake breeding success before adaptive management actions are 
implemented. Final adaptive management options and approaches will be refined post-consent 
following agreement of key specifics of the compensatory measure (such as final design and location
and whether delivery is linked to Ørsted ANS proposals). This information will be agreed with the 
Steering Group and presented within the KSIMP (an outline of which is provided within Appendix A).
An overview of the adaptive management approach is provided below in Figure 13.1.
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13.1.9 Throughout the Round 4 offshore SANS' lifespan, monitoring may identify a surplus or deficit of 
kittiwake relative to the required compensation number of adult kittiwake per annum. If such a 
discrepancy arises, it will be taken into account when calculating each year's success criteria and 
potential linkages with other strategic compensation measure (if deemed appropriate) may be 
explored.  

13.1.10 Approaches to adaptive management for a Round 4 offshore SANS were presented and discussed 
during Steering Group meetings. Overall, the Steering Group members agreed that principles were 
ecologically suitable and appropriate to support the Round 4 offshore SANS.

Figure 13.1 Overview of adaptive management approach
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